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1.0 EXECUTIVE SUMMARY

TRW Inc. (TRW), was retained by Navajo Refining Company (Navajo) to perform groundwater sampling
and monitoring of the remediation system at the Lea Refinery located in Lovington, New Mexico. This
1999 annual report documents the four quarterly sampling events performed by TRW at the Navajo Lea
Refinery on February 16, 1999; April 21, 1998; August 16, 1999; and November 23, 1999. The report also
contains the historical groundwater elevation and analytical data for the life of the project that began in
September 1995. This monitoring and sampling program was conducted in accordance with the guidelines

specified by Mr. Bill Olson of the New Mexico Qil Conservation Division (OCD) in his letters dated
November 21, 1996 and March 26, 1998.

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

e Benzene, toluene, ethylbenzene, and xylene (BTEX) concentrations in upgradient monitoring
wells MW-2 and MW-4 have remained at levels below the laboratory detection limits and
below New Mexico Water Quality Control Commission (WQCC) standards.

o BTEX concentrations in downgradient wells MW-5, MW-6, MW-8, and MW-10 have also
remained at levels near or below the laboratory detection limits and below WQCC standards.

¢ Benzene concentrations in MW-9 fluctuate over time but have declined from a high of 1.69
mg/L in April 1996 to its lowest levels of below laboratory detection limits during the first,
third, and fourth quarter sampling events during 1999. This significant decrease has been
attributed to the successful operation of the air sparge/vapor extraction (AS/VE) system.

e BTEX concentrations in downgradient well MW-3 have also remained at levels near or below
the laboratory detection limit and below WQCC standards, with the exception of the November
23, 1999, sampling event. It is suspected that the BTEX increase during this fourth quarter
sampling event represents the downgradient movement of a limited slug of contaminants that
was observed in upgradient well MW-9 during the August 14, 1997. The next two quarterly
sampling events should reveal that the slug has passed the area of MW-3 and that BTEX
concentrations are attenuating toward levels below WQCC standards.

e A boron concentration of 0.84 mg/L in MW-8 slightly exceeded the WQCC standard of
0.75 mg/L. The source of boron is unknown.

e Chloride concentrations in MW-3 (580 mg/L) and MW-9 (420 mg/L) exceeded the WQCC
standard of 250 mg/L.. These choride levels are consistent with the supposition that a limited
and attenuating slug of contaminants has migrated downgradient from MW-9 to MW-3.

e Fluoride concentrations varied from 0.92 mg/L in MW-3 to 2.6 mg/L in MW-8. Fluoride
levels in monitoring wells MW6, MW-8, and MW-9 are equal to or slightly exceed the WQCC
standard of 1.6 mg/L. Since fluoride is not a constituent for the refinery processes on site, its

presence is likely due to natural conditions as it is a common natural occurrence in groundwater
(1989, USGS Water-Supply Paper 2254, pg. 120-123).
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¢ Monitoring well MW-6 had a vanadium concentration of 0.35 mg/L, which exceeds the WQCC
stendard of 0.05 mg/L. Since vanadium is not a constituent for the refinery processes on site,
this anomaly is most likely due to its natural occurrence.

o The WQCC standard for TDS (1,000 mg/L) was exceeded in MW-3 (1,300 mg/L) and MW-9
(1,100 mg/L). As suggested by increased levels of BTEX and chlorides in MW-3, these TDS
levels are consistent with the supposition that a limited and attenuating slug of contaminants
has migrated downgradient from MW-9 to MW-3. Background TDS concentrations in Lea
County typically range from 500 mg/L to 3,000 mg/L.

» Based on the analytical results of the VE exhaust and measured flow rates, the VE system has
recovered an estimated 19,514 kilograms (8,870 LB) of total volatile hydrocarbons (TVHC)
sir.ce the startup of the system on October 2, 1996.

o Approximately 167.8 gallons of free product has been recovered since installation of the Xitech
product recovery system in recovery well RW-1 on January 21, 1998.

¢ Product recovery rates appear to decreasing due to the declining volume of free product in the
free product plume as evidenced by the decreasing product thickness trend in MW-1 and MW-
7. Free product thickness in MW-1 and MW-7 have fluctuated since October 1996, but have
generally declined to the present thickness of 0.82 feet and 0.14 feet, respectively.

e During 1999, groundwater temperatures within the hydrocarbon plume (MW-1, MW-6, and
M'W-7) have stabilized to an average of 13°F above those outside of the plume. This reflects
an approximate decrease of approximately 12°F from 1997 temperatures. A dye trace test and
ground temperature survey conducted in early 1999 did not reveal a source for the elevated
groundwater temperatures.

Based on the sampling and monitoring data to date, the following recommendations are suggested for the
remediation system and monitoring operations at the Lea Refinery.

e Continue product recovery operations since the present system has been effective in recovering
167.8 gallons of free product from RW-1.

o Although the free product recovery system is performing as designed, free product and elevated
groundwater temperatures remain present near recovery well RW-1; therefore BTEX levels
may indeed increase in the downgradient wells during subsequent sampling events. This
situation can be closely monitored by continuing the quarterly sampling program. The air
sparge/vapor extraction system should be restarted if BTEX concentrations in monitoring wells
MW-6 and MW-9 rebound to levels above WQCC standards.

e Continue the sampling and monitoring program on a quarterly basis. The next sampling event
is scheduled during the first quarter of 2000.
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2.0 CHRONOLOGY OF EVENTS

August 1995

September 1995

October 25, 1995

December 12, 1995

December 14, 1995
February 9, 1996
March 18, 199¢

April 1996

April 23, 1996

October 1, 199¢

October 11, 1996

November 19, 1996
November 21, 1996

January 20, 1997

April 16, 1997

Navajo discovered a pipe leak at a sewer junction box near the API separator
system.

Navajo initiated an investigation to determine the horizontal and vertical extent of
the hydrocarbon release from the sewer junction box. The investigation included
the installation and sampling of nine soil borings (B-1 through B-9) and seven
monitoring wells (MW-1 through MW-7).

Navajo retained Geoscience Consultants, Ltd. (GCL) to design, install, and
maintain a remediation system at the Lea Refinery.

GCL submitted the remediation work plan to Navajo. The work plan addressed the
remediation and additional investigation plans for the hydrocarbon-impacted
groundwater at the Lea Refinery.

Navajo submitted the remediation work plan to the OCD.

Navajo submitted the revised remediation work plan to the OCD.

The OCD approved the remediation work plan for Lea Refinery.

GCL installed a groundwater recovery well (RW-1), eight AS/VE wells (AS-

| through AS-8), and three additional monitoring wells (MW-8, MW-9, and MW-
10).

GCL conducted the second quarter 1996 sampling event at Lea Refinery.

GCL completed the installation of the remediation system at the Lea Refinery and
the system began operation.

GCL submitted the Soil and Groundwater Investigation and Remediation Work
Plan to the OCD.

GCL conducted the fourth quarter 1996 sampling event at Lea Refinery.
The OCD approved the remediation work plan.

BDM International, Inc. (formerly GCL) conducted the first quarter 1997 sampling
event at Lea Refinery.

BDM International, Inc. (BDM) conducted the second quarter 1997 sampling
event at Lea Refinery.

August 14, 1997BDM conducted the third quarter 1997 sampling event at Lea Refinery.

October 28, 1997

BDM conducted the fourth quarter 1997 sampling event at Lea Refinery.
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January 21, 1998 TRW (formerly BDM) conducted the first quarter 1998 sampling event at Lea
Refinery.

April 23, 1998 TRW conducted the second quarter 1998 sampling event at Lea Refinery.

August 4, 1998 TRW conducted the third quarter 1998 sampling event at Lea Refinery.

October 28, 1998 TRW conducted the fourth quarter 1998 sampling event at Lea Refinery.

December 14, 1998 Dye tracer test was performed by placing approximately 22 pounds (Ibs.) of
yellow-green dye into the oily water side of the API sump to assist in identifying
the source for the elevated groundwater temperatures observed on site.

January 18, 1999 Approximately 2 Ibs. of red dye was placed on the clean water side of the API
sump.

Dec 1998 - Feb 1999  Weekly inspection of groundwater samples did not reveal presence of dye that
might indicate the API sump as a potential source for elevated groundwater
temperatures observed in RW-1, MW-1, MW-6, and MW-7.

February 16, 1999 TRW conducted the first quarter 1999 sampling event at Lea Refinery.

February 19, 1999 A ground temperature survey did not reveal any anomalous ground temperatures to
indicate a probable source for elevated groundwater temperatures observed in RW-
1, MW-1, MW-6, and MW-7.

April 21, 1999 TRW conducted the second quarter 1999 sampling event at Lea Refinery.

August 16, 1999TRW conducted the third quarter 1999 sampling event at Lea Refinery.

August 16, 1999TRW shut down the air sparge/vapor extraction system indefinitely.

November 23, 1999 TRW conducted the fourth quarter 1999 sampling event at Lea Refinery.
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3.0 PROCEDURES

The following sampling frequency and remediation schedule was followed to document the groundwater

quality conditions and remediation system performance in accordance with the remediation work plan and
the OCD letters dated November 21, 1996 and March 26, 1998:

Monthly
e Air injection rates/volumes
e Vapor extraction rates/volumes
e Free product recovery rates from RW-1
e Free product thickness in monitoring wells MW-1 and MW-7 using a Heron Model
HO.1L oil/water interface probe
Quarterly

e Vapor extraction sample for BTEX (EPA Method 8021B) and total volatile hydrocarbon
(TVHC) analysis (EPA Method 8015-gas range)

e Groundwater samples from MW-3, MW-6, MW-8, MW-9, and MW-10 for BTEX
analysis (EPA Method 8021B)

e Dissolved oxygen and temperature for monitoring wells MW-3, MW-6, MW-8, MW-9,
and MW-10 using a Hanna Model 9143 DO meter

e Conductivity and pH for monitoring wells MW-3, MW-6, MW-8, MW-9, and MW-10
using a Hydac Model 910 pH/conductivity meter

o Depth to groundwater in monitoring wells MW-1 through MW-10

e Monthly parameters noted above

Annually

e Groundwater samples from MW-2, MW-3, MW-4, MW-5, MW-6, MW-8, MW-9, and
MW-10 for BTEX, chloride, fluoride, iron, manganese, nitrate, sulfate, and TDS analysis

¢ Dissolved oxygen, pH, conductivity, and temperature for monitoring wells MW-1
through MW-10

e Quarterly parameters noted above
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Prior to sampling, the on-site monitoring wells (MW-1 through MW-10) were gauged for depth to
groundwater and free product thickness using the oil/water interface probe. Immediately prior to collecting
groundwater samples, each monitoring well was purged of a minimum of three well casing volumes. The
monitoring wells were purged during each sampling event using clean, decontaminated PVC bailers. A
summary of purging and sampling methods is provided in Table 1. Groundwater samples were obtained
using a new, decontaminated, disposable bailer for each well after purging. Groundwater parameters,
including pH, conductivity, temperature, and dissolved oxygen (DO) were measured using a Hydac Model
910 pH/conductivity meter and a Hanna Model 9143 DO/temperature meter.

The first set of water samples were transferred into air-tight, septum-sealed, 40 milliliter glass, volatile
organic analysis sample vials with zero head space for analysis of BTEX using EPA Method 8021B. A
duplicate sample of MW-9 was collected during each sampling event for BTEX analysis. During the
annual sampling event on November 23, 1999, a second and third set of water samples was transferred into
appropriately preserved containers for analysis of major ions and WQCC metals. Chain-of-custody (COC)
forms documenting sample identification numbers, collection times, and delivery times to the laboratory
were completed for each set of samples. The water samples were placed in an ice-filled cooler immediately
after collection and shipped to Trace Analysis, Inc. of Lubbock, Texas for laboratory analysis.

Table 1
Summary of Purging and Sampling Methods
o PUTEE -
Monitoring| Sample , Sampling
Well No. Date Sample Event  |Purge Method (\g/::ll:::) Method Groundwater Analytes

MW-2 H723/99 1 Fourth Quarter Hand bailer
02/16/99 rirst Quarter Hand bailer
04/21/99 | Second Quarter | Hand bailer
08/16/99 Third Quarter Hand bailer
11/23/99 | Fourth Quarter | Hand bailer
MW-4 11723799 Fourth Quarter Hand bailer
MW-5 11725/99 | Fourth Quarter Hand bailer
02/16/99 First Quarter Hand bailer
MW-6 04/21/99 | Second Quarter | Hand bailer
08/16/99 Third Quarter Hand bailer
11/23/99 | Fourth Quarter | Hand bailer
02/16/99 rrst Quarter Hand bailer
04/21/99 | Second Quarter | Hand bailer

Disposabie bailer [BTEX, WQCC Metals, fons
Disposable bailer [BTEX
Disposable bailer |BTEX
Disposable bailer |BTEX
Disposable bailer |BTEX, WQCC Metals, Ions
Disposable bailer [BTEX
Disposable bailer [BTEX
Disposable bailer [BTEX
Disposable bailer |BTEX
Disposable bailer |BTEX
Disposable bailer |BTEX, WQCC Metals, Ions
Disposable bailer [BTEX
Disposable bailer |BTEX

MW-3

MW-8 08/16/99 | Third Quarter Hand bailer Disposable bailer |BTEX
11/23/99 | Fourth Quarter | Hand bailer Disposable bailer |BTEX, WQCC Metals, lons
02/16/99 First Quarter Hand bailer Disposable bailer [BTEX

MW-9 04/21/99 | Second Quarter | Hand bailer Disposable bailer |BTEX
08/16/99 | Third Quarter Hand bailer Disposable bailer {BTEX
11/23/99 | Fourth Quarter Hand bailer Disposable bailer {BTEX, WQCC Metals, lons
02716/99 First Quarter Hand bailer Disposable bailer |BTEX

MW-10 04/21/99 | Second Quarter | Hand bailer Disposable bailer |BTEX

08/16/99 Third Quarter Hand bailer

11/23/99 | Fourth Quarter | Hand bailer
BTEX - benzene, tolucne, ethylbenzene, xylenes (EPA Method S021B)
WQCC Metals - arsenic (As), boron (B), barium (Ba), iron (Fe), manganese (Mn), and vanadium (V).
lons - chloride (Cl), fluoride (F), nitrate (NO,), sulfate (SO,), and total dissolved solids (TDS), .
Monitoring weils MW-1 and MW-7 were not sampled due to presence of phase-separated hydrocarbons.

Disposable bailer |BTEX
Disposable bailer |BTEX, WQCC Metals, Ions

00 O\ 00 Qoo O o o h N 00 O N LN RN O] O oo N R O oS
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4.0 WATER TABLE ELEVATIONS, HYDRAULIC GRADIENT AND FLOW DIRECTION

Based on the gauging data collected between September 10, 1995 and November 23, 1999, the groundwater
conditions at the Lea Refinery are characterized below.

o The depth to the water table across the site varies from approximately 75 to 98 feet below
ground surface.

e The hydraulic gradient is approximately 0.0044 feet/foot.

e The direction of groundwater flow is to the southeast.

o The water table elevations have been declining at the rate of approximately 1.35 feet per year
for the past 4 years.

The direction of groundwater flow and hydraulic gradient has remained consistent for the past four years.
Groundwater elevation maps depicting the water table elevation and direction of groundwater flow using
the gauging data obtained during the four 1999 sampling events are presented in Figure la (February 16,
1999), Figure 1b (April 21, 1999), Figure 1¢c (August 16, 1999), and Figure 1d (November 23, 1999).
Gauging data for monitoring wells MW-1 and MW-7 were not incorporated into the water table elevation
maps due to the presence of free product in these wells.

Figure 2 depicts the water table elevation changes over time in monitoring wells MW-1 through MW-10.
Historical groundwater elevations and depth to water measurements are summarized in Table 2.
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1999 Annual Sampling and Monitoring Report
Navajo - Lea Refinery

Table 2
Summary of Groundwater Elevations
Relative Relative Depth to Relative Phase-Separated
Monitoring Date Ground Surface| Top of Casing | Groundwater | Groundwater Hydrocarbon
Well Gauged Elevation Elevation Below Top of Elevation Thickness

(feet) (feet)* Casing (feet) (feet)**  (feet)

09/10/95 3835.90 3835.67 95.89 3745.38 6.44
04/22/96 3835.90 3835.67 96.49 3744.82 6.48
11/19/96 3835.90 3835.67 93.57 3744.16 237
02/07/97 3835.90 3835.67 93.39 3744.15 2.15
04/16/97 3835.90 3835.67 95.49 3743.40 3.70
08/14/97 383590 3835.67 96.23 3742.62 3.66
10/28/97 3835.90 3835.67 96.88 3742.15 3.86
MW-1 01/20/98 3835.90 3835.67 95.07 3742.70 241
04/23/98 3835.90 3835.67 94.75 3742.49 1.81
08/04/98 3835.90 3835.67 97.13 3741.69 3.62
10/29/98 3835.90 3835.67 94.98 3741.27 0.67
02/16/99 3835.90 3835.67 95.35 3741.07 0.86
04/21/99 3835.90 3835.67 95.60 3741.05 1.13
08/16/99 3835.90 3835.67 96.50 3740.13 1.10
11/23/99 3835.90 3835.67 96.60 3739.78 0.82
09/10/95 3835.14 383494 89.18 3745.76 0.00
04/22/96 3835.14 3834.94 89.42 3745.52 0.00
11/19/96 3835.14 3834.94 89.83 3745.11 0.00
02/07/97 3835.14 3834.94 89.71 374523 0.00
04/16/97 3835.14 3834.94 90.16 3744.78 0.00
08/14/97 3835.14 3834.94 91.05 3743.89 0.00
10/28/97 3835.14 3834.94 91.05 3743.89 0.00
MW-2 01/20/98 3835.14 3834.94 90.79 374415 0.00
04/23/98 3835.14 3834.94 91.33 3743.61 0.00
08/04/98 3835.14 3834.94 92.51 3742.43 0.00
10/28/98 3835.14 3834.94 92.67 3742.27 0.00
02/16/99 3835.14 © 3834.94 92.83 3742.11 0.00
04/21/99 3835.14 3834.94 92.96 3741.98 0.00
08/16/99 3835.14 3834.94 94.15 3740.79 0.00
11/23/99 3835.14 3834.94 94.16 3740.78 0.00
09/10/95 3829.83 3829.55 87.53 3742.02 0.00
04/22/96 3829.83 3829.55 87.90 3741.65 0.00
11/19/96 3829.83 3829.55 88.72 3740.83 0.00
02/07/97 3829.83 3829.55 88.98 3740.57 0.00
04/16/97 3829.83 3829.55 89.00 3740.55 0.00
08/14/97 3829.83 3829.55 89.56 3739.99 0.00
10/28/97 3829.83 3829.55 89.62 3739.93 0.00
MW-3 01/20/98 3829.83 3829.55 90.18 3739.37 0.00
04/23/98 3829.83 3829.55 90.58 3738.97 0.00
08/04/98 3829.83 3829.55 90.72 3738.83 0.00
10/28/98 3829.83 3829.55 91.03 3738.52 0.00
02/16/99 3829.83 3829.55 91.42 3738.13 0.00
04/21/99 3829.83 3829.55 91.42 3738.13 0.00
08/16/99 3829.83 3829.55 92.14 373741 0.00
11/23/99 3829.83 3829.55 92.67 3736.88 0.00
09/10/95 3837.85 3837.56 91.40 3746.16 0.00
04/22/96 3837.85 3837.56 91.84 3745.72 0.00
11/19/96 3837.85 3837.56 92.67 3744.89 0.00
02/07/97 3837.85 3837.56 92.54 3745.02 0.00
04/16/97 3837.85 3837.56 92.80 374476 0.00
08/14/97 3837.85 3837.56 93.43 3744.13 0.00
10/28/97 3837.85 3837.56 93.73 3743.83 0.00
MWwW4 01/20/98 3837.85 3837.56 93.59 3743.97 0.00
04/23/98 3837.85 3837.56 93.84 3743.72 0.00
08/04/98 3837.85 3837.56 94.65 374291 0.00
10/28/98 3837.85 3837.56 95.14 374242 0.00
02/16/99 3837.85 3837.56 95.27 3742.29 0.00
04/21/99 3837.85 3837.56 95.30 3742.26 0.00
08/16/99 3837.85 3837.56 96.15 3741 .41 0.00
11/23/99 3837.85 3837.56 96.51 3741.05 0.00
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1999 Annual Sampling and Monitoring Report

Navajo - Lea Refinery

Table 2 (Continued)
Summary of Groundwater Elevations
Depth to
Monitoring Date Ground Surface| Top of Casing | Groundwater Gl;und».vater P};?S; Sepa;zted
Well Gauged | Elevation (feet) | Elevation (feet)*| Below Top of cvation yoroearbon
. (feet)** Thickness (feet)
Casing (feet)
09/10/95 3813.87 3816.88 75.82 3741.06 0.00
04/22/96 3813.87 3816.88 74.58 374230 0.00
11/19/96 3813.87 3816.88 74.95 374193 0.00
02/07/97 3813.87 3816.88 75.23 3741.65 0.00
04/16/97 3813.87 3816.88 7543 374145 0.00
10/28/97 3813.87 3816.88 76.47 3740.41 0.00
MW-5 01/20/98 3813.87 3816.88 76.71 3740.17 0.00
04/23/98 3813.87 3816.88 76.95 3739.93 0.00
08/04/98 3813.87 3816.88 77.74 3739.14 0.00
10/28/98 3813.87 3816.88 78.36 3738.52 0.00
02/16/99 3813.87 3816.88 78.25 3738.63 0.00
04/21/99 3813.87 3816.88 78.28 3738.60 0.00
08/16/99 3813.87 3816.88 78.85 3738.03 0.00
11/23/99 3813.87 3816.88 79.35 3737.53 0.00
04722796 3835.70 383550 91.18 374432 000
11/19/96 3835.70 3835.50 90.64 3744.86 0.00
02/07/97 3835.70 3835.50 90.91 3744.59 0.00
04/16/97 3835.70 3835.50 9223 3743.27 0.00
08/14/97 3835.70 3835.50 9293 374257 0.00
10/28/97 3835.70 3835.50 93.23 3742.27 0.00
MW-6 01/20/98 3835.70 3835.50 93.23 3742.27 0.00
04/23/98 3835.70 3835.50 93.54 3741.96 0.00
08/04/98 3835.70 3835.50 9425 3741.25 0.00
10/28/98 3835.70 3835.50 94.48 3741.02 0.00
02/16/99 3835.70 3835.50 94.71 3740.79 0.00
04/21/99 3835.70 3835.50 94.78 3740.72 0.00
08/16/99 3835.70 3835.50 95.61 3739.89 0.00
11/23/99 3835.70 3835.50 96.03 3739.47 0.00
04/22/96 3836.07 3833.84 96.56 374393 337
11/19/96 3836.07 3835.84 93.13 374427 1.79
02/07/97 3836.07 3835.84 93.05 374414 1.55
04/16/97 3836.07 3835.84 95.57 374345 3.65
08/14/97 3836.07 3835.84 96.30 3742.98 3.95
10/28/97 3836.07 3835.84 96.38 3741.66 253
MW-7 01/20/98 3836.07 3835.84 94.82 3742.69 1.92
04/23/98 3836.07 3835.84 94.68 3742.50 1.54
08/04/98 3836.07 3835.84 96.49 3741.40 236
10/29/98 3836.07 3835.84 95.49 3741.28 1.07
02/16/99 3836.07 3835.84 94.91 3741.06 0.15
04/21/99 3836.07 3835.84 94.83 3741.08 0.08
08/16/99 3836.07 3835.84 95.59 3740.26 0.01
11/23/99 3836.07 3835.84 95.94 3740.02 0.14
04122796 383442 3838.09 94.73 374336 0.00
11/19/96 383442 3838.09 95.50 3742.59 0.00
02/07/97 3834.42 3838.09 95.50 3742.59 0.00
04/16/97 3834.42 3838.09 95.66 374243 0.00
08/14/97 3834.42 3838.09 96.25 3741.84 0.00
10/28/97 3834.42 3838.09 96.45 3741.64 0.00
MW-8 01/20/98 383442 3838.09 96.68 374141 0.00
04/23/98 3834.42 3838.09 96.97 3741.12 0.00
08/04/98 3834.42 3838.09 97.52 3740.57 0.00
10/28/98 3834.42 3838.09 97.94 3740.15 0.00
02/16/99 3834.42 3838.09 98.14 3739.95 0.00
04/21/99 383442 3838.09 98.21 3739.88 0.00
08/16/99 383442 3838.09 99.02 3739.07 0.00
11/23/99 3834.42 3838.09 99.45 3738.64 0.00
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1999 Annual Sampling and Monitoring Report
Navajo - Lea Refinery

Table 2 (Continued)
Summary of Groundwater Elevations
Navajo Refining Company - Lea Refinery
Depth to
Monitoring Date | Ground Surface| Top of Casing | Groundwater Ground».vater Phas; Sepa;ited
Well Gauged | Elevation (feet) | Elevation (feet)*| Below Top of Elevation H.y rocarbon
. (feet)** Thickness (feet)
Casing (feet)
04/22/96 3833.06 3832.82 89.60 3743.22 0.00
11/19/96 3833.06 3832.82 90.34 3742.48 0.00
02/07/97 3833.06 3832.82 90.41 374241 0.00
04/16/97 3833.06 3832.82 90.52 3742.30 0.00
08/14/97 3833.06 3832.82 91.06 3741.76 0.00
10/28/97 3833.06 3832.82 91.27 3741.55 0.00
MW-9 01/20/98 3833.06 3832.82 91.54 3741.28 0.00
04/23/98 3833.06 3832.82 91.82 3741.00 0.00
08/04/98 3833.06 3832.82 92.29 3740.53 0.00
10/28/98 3833.06 3832.82 92.70 3740.12 0.00
02/16/99 3833.06 3832.82 92.93 3739.89 0.00
04/21/99 3833.06 3832.82 93.00 3739.82 0.00
08/16/99 3833.06 3832.82 93.75 3739.07 0.00
11/23/99 3833.06 3832.82 94.24 3738.58 0.00
04/22/96 383134 3831.10 87.68 374342 0.00
11/19/96 3831.34 3831.10 88.51 3742.59 0.00
02/07/97 3831.34 3831.10 88.54 3742.56 0.00
04/16/97 3831.34 3831.10 88.68 3742.42 0.00
08/14/97 3831.34 3831.10 89.21 3741.89 0.00
10/28/97 3831.34 3831.10 89.40 3741.70 0.00
MW-10 01/20/98 3831.34 3831.10 89.64 3741.46 0.00
04/23/98 3831.34 3831.10 89.90 3741.20 0.00
08/04/98 3831.34 3831.10 90.32 3740.78 0.00
10/28/98 3831.34 3831.10 90.78 3740.32 0.00
02/16/99 3831.34 3831.10 91.05 3740.05 0.00
04/21/99 3831.34 3831.10 91.07 3740.03 0.00
08/16/99 3831.34 3831.10 91.78 3739.32 0.00
11/23/99 3831.34 3831.10 92.29 3738.81 0.00
|Monitoring weild[Monitoring wells MW-1 through MW-7 were installed in September 1995.
Monitoring wells MW-8, MW-9 and MW-10 were installed in March and April 1996.
* Elevations surveyed by John W. West Engineering Company of Hobbs, New Mexico. The top of the monitoring well casings were
marked on the north side to provide consistent reference points for future gauging operations.
** Groundwater elevations were corrected for product, if present (SG=0.87)
Groundwater flow is to the southeast with a hydraulic gradient of approximately 0.004 feet/foot.
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-?l. il 1999 Annual Sampling and Monitoring Report
N AL Navajo - Lea Refinery

5.0 GROUNDWATER QUALITY CONDITIONS

51 Distribution of Hydrocarbons in Groundwater

A historical listing of BTEX concentrations obtained from the on-site monitoring wells is summarized in
Table 3. Hydrocarbon concentration maps depicting the BTEX concentrations for the four 1998 sampling
events are presented in Figure 3a (February 16, 1999), Figure 3b (April 21, 1999), Figure 3¢ (August 16,
1999), and Figure 3d (November 23, 1999). Figures 4a and 4b depict BTEX concentrations versus time in
groundwater from May 1995 to November 23, 1999 for monitoring wells MW-6 and MW-9, respectively.

Based on the analytical data for samples collected by TRW during the four 1999 sampling events, the
distribution of hydrocarbons at the Lea Refinery is described below.

e BTEX concentrations in upgradient monitoring wells MW-2 and MW-4 have remained at
levels below the laboratory detection limit and below WQCC standards.

e BTEX concentrations in downgradient wells MW-5, MW-6, MW-8, and MW-10 have also
remained at levels near or below the laboratory detection limit and below WQCC standards.

¢ Benzene concentrations in MW-9 fluctuate over time but have declined from a high of 1.69
mg/L in April 1996 to its lowest levels of below laboratory detection limits during the first,
third, and fourth quarter sampling events during 1999. This significant decrease has been
attributed to the successful operation of the AS/VE system.

e BTEX concentrations in downgradient well MW-3 have also remained at levels near or below
the laboratory detection limit and below WQCC standards, with the exception of the November
23, 1999, sampling event. It is suspected that the BTEX increase during this fourth quarter
sampling event represents the downgradient movement of a limited slug of contaminants that
was observed in upgradient well MW-9 during the August 14, 1997. The next two quarterly
sampling events should reveal that the slug has passed the area of MW-3 and that BTEX
concentrations are attenuating toward levels below WQCC standards.

e Monitoring wells MW-1 and MW-7 were not sampled due to the continued presence of free
product.
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1999 Annual Sampling and Monitoring Report
Navajo - Lea Refinery

Table 3
BTEX Concentrations In Groundwater
Monitoring Date Benzene Toluene Ethylbenzene Xylenes
Well Sampled (mg/1) mgh (mg/1) (mg/D)
09/10/95 <0.001 <0.001 <0.001 <0.001
04/23/96 <0.001 <0.001 <0.001 <0.001
MW-2 08/14/97 <0.001 <0.001 <0.001 <0.001
10/28/98 <0.001 <0.001 <0.001 <0.001
11/23/99 <0.005 <0.005 <0.005 <0.005
09/10/95 <0.001 <0.001 <0.001 <0.001
04/23/96 <0.001 <0.001 <0.001 <(.001
11/19/96 <0.001 <0.001 <0.001 <0.001
11/19/96' <0.001 <0.001 <0.001 <0.001
01/20/97 <0.001 <0.001 <0.001 <0.001
04/16/97 <0.001 <0.001 <0.001 <0.001
08/14/97 <0.001 <0.001 <0.001 <0.001
MW-3 10/28/97 <0.001 <0.001 <0.001 <0.001
01/21/98 <0.001 <0.001 <0.001 <0.001
04/23/98 < 0.005 <0.005 <0.005 0.008
04/23/98 <0.005 <0.005 <0.005 0.008
10/29/98 <0.001 <0.001 <0.001 <0.001
02/16/99 0.006 <0.001 0.001 <0.001
04/21/99 <0.005 <0.005 <0.005 <0.005
08/16/99 <0.001 <0.001 <0.001 <0.001
11/23/99 0.314 <0.005 0.005 0.102
09/10/95 <0.001 <0.001 <0.001 <0.001
04/23/96 <0.001 <0.001 <0.001 <0.001
MW-4 08/14/97 <0.001 <0.001 <0.001 < 0.001
10/29/98 <0.001 <0.001 <0.001 <0.001
11/23/99 <0.005 <0.005 < 0.005 <0.005
09/10/95 <0.001 <0.001 <0.001 <0.001
04/23/96 <0.001 <0.001 <0.001 <0.001
MW-5 08/14/97 <0.001 <0.001 <0.001 <0.001
10/28/98 <0.001 <0.001 <0.001 <0.001
11/23/99 <0.005 <0.005 <0.005 <0.005
09/10/95 1.741 0.021 0.962 0.972
04/23/96 1.150 <0.001 0.599 0.462
11/19/96 0.002 <0.001 0.011 0.002
01/20/97 0.004 <0.001 0.003 0.007
04/16/97 <0.001 <0.001 <0.001 <0.001
08/14/97 <0.001 <0.001 <0.001 <0.001
10/28/97 <0.001 <0.001 <0.001 <0.001
MW-6 01/21/98 <0.001 <0.001 <0.001 <0.001
04/23/98 <0.001 <0.001 <0.001 <0.001
08/04/98 <0.001 <0.001 <0.001 <0.001
10/29/98 <0.001 <0.001 <0.001 <0.001
02/16/99 <0.001 <0.001 <0.001 <0.001
04/21/99 <0.001 <0.001 <0.001 <0.001
08/16/99 <0.001 <0.001 <0.001 <0.001
11/23/99 <0.005 <0.005 <0.005 < 0.005

Monitoring Wells MW-1 and MW-7 not sampled for BTEX due to presence of phase-separated hydrocarbons.
Analyses performed by Trace Analysis, Inc. (Lubbock, Texas) unless specified otherwise.

1 Analyses performed by American Environmental Network, In. (Albuquerque, NM).

2 Duplicate analysis

Samples analyzed for BTEX using EPA Method 8020 (9/10/95 and 11/19/96) and 8260 (4/23/96).

New Mexico Water Quality Control Commission (WQCC) standards are listed as specified in Section 3-103.
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1999 Annual Sampling and Monitoring Report

Navajo - Lea Refinery

Table 3 (Continued)
BTEX Concentrations In Groundwater
Monitoring Date Benzene Toluene Ethylbenzene Xylenes
Well Sampled (mg/1) (mg/h (mg/1) (mg/D)
MW-8 04/23/96 0.002 <0.001 <0.001 <0.001
11/19/96 <0.001 <0.001 <0.001 <0.001
11/19/96" <0.001 <0.001 <0.001 <0.001
01/20/97 <0.001 <0.001 <0.001 <0.001
04/16/97 <0.001 <0.001 <0.001 <0.001
08/14/97 <0.001 <0.001 <0.001 <(0.001
10/28/97 <0.001 <0.001 <0.001 <0.001
01/21/98 <0.001 <0.001 <0.001 <0.001
04/23/98 <0.001 <0.001 <0.001 <0.001
08/04/98 <0.001 <0.001 <0.001 <0.001
10/29/98 <0.001 <0.001 <0.001 <0.001
02/16/99 <0.001 <0.001 < 0.001 <0.001
04/21/99 <0.005 <0.005 <0.005 <0.005
08/16/99 <0.001 <0.001 <0.001 <0.001
11/23/99 <0.005 <0.005 <0.005 <0.005
MW-9 04/23/96 1.690 <0.010 <0.010 0.019
11/19/96 0.679 <0.005 <0.005 <0.005
01/20/97 0.340 <0.001 0.002 0.003
04/16/97 0.347 <0.002 <0.002 0.007
08/14/97 1.680 <0.010 <0.010 <0.010
10/28/97 0.516 <0.010 <0.010 <0.010
10/28/97° 0.474 <0.010 <0.010 <0.010
01/21/98 0.146 0.005 <0.001 0.002
1/21/98* 0.125 0.004 <0.001 <0.001
4/23/98* 0.013 <0.001 <0.001 <0.001
4/23/9%° 0.012 <0.001 <0.001 <0.001
08/04/98 0.010 <0.001 <0.001 <0.001
8/4/98* 0.007 <0.001 <0.001 <0.001
10/29/98 0.007 0.006 <0.001 0.002
10/29/98* 0.006 0.004 0.002 0.002
02/16/99 <0.001 0.004 0.001 0.022
2/16/99° <0.001 0.004 0.002 0.008
04/21/99 0.008 0.002 <0.001 0.005
4/21/99* 0.006 0.001 <0.001 0.004
08/16/99 <(0.001 <0.001 <0.001 0.002
11/23/99 <0.005 <0.005 <0.005 <0.005
MW-10 04/23/96 <0.001 <0.001 <0.001 < 0.001
11/19/96 <0.001 <0.001 <0.001 <0.001
11/19/96" <(.001 <0.001 <0.001 <0.001
01/20/97 <0.001 <0.001 <0.001 <0.001
04/16/97 <0.001 <0.001 <0.001 <0.001
08/14/97 <0.001 <0.001 <0.001 <0.001
10/28/97 <0.001 <0.001 <0.001 < 0.001
01/21/98 <0.001 <0.001 <0.001 <0.001
04/23/98 <0.001 <0.001 <0.001 <0.001
08/04/98 < (.001 <0.001 <0.001 <0.001
10/29/98 <0.001 <0.001 <0.001 <0.001
02/16/99 <0.001 <(0.001 <(0.001 <0.001
04/21/99 <0.005 <0.005 <0.005 <0.005
08/16/99 <0.001 <0.001 <0.001 <0.001
11/22/99 <0.005 <0.005 <0.005 <0.005
WQCC Standards (mg/D) 0.010 0.75 0.75 0.62

Monitoring Wells MW-1 and MW-7 not sampled for BTEX due to presence of phase-separated hydrocarbons.
Analyses performed by Trace Analysis, Inc. (Lubbock, Texas) unless specified otherwise.

1 Analyses performed by American Environmental Network, In. (Albuquerque, NM).

2 Duplicate analysis

Samples analyzed for BTEX using EPA Method 8020 (9/10/95 and 11/19/96) and 8260 (4/23/96).

New Mexico Water Quality Contro! Commission (WQCC) standards are listed as specified in Section 3-103.
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52 Distribution of Dissolved Metals and Major Ions in Groundwater

Historical groundwater sample analytical results for metals and major ions are presented in Table 4. The
WQCC standards, if established, are also listed in the tables for comparison. Constituents with

concentrations above the WQCC standards are highlighted in boldface type. The laboratory reports and
chain-of-custody documentation are included in Appendix A.

Based on the analytical data for samples collected by TRW on November 23, 1999, all monitoring wells at
Lea Refinery had metal and major ion concentrations below WQCC standards with the exception of the
following:

e A boron concentration of 0.84 mg/L in MW-8 slightly exceeded the WQCC standard of
0.75 mg/L. The source of boron is unknown.

e Chloride concentrations in MW-3 (580 mg/L) and MW-9 (420 mg/L) exceeded the WQCC
standard of 250 mg/L. These choride levels are consistent with the supposition that a limited
and attenuating slug of contaminants has migrated downgradient from MW-9 to MW-3.

¢ Fluoride concentrations varied from 0.92 mg/L in MW-3 to 2.6 mg/L in MW-8. Fluoride
levels in monitoring wells MW6, MW-8, and MW-9 are equal to or slightly exceed the WQCC
standard of 1.6 mg/L. Since fluoride is not a constituent for the refinery processes on site, its

presence is likely due to natural conditions as it is a common natural occurrence in groundwater
(1989, USGS Water-Supply Paper 2254, pg. 120-123).

e  Monitoring well MW-6 had a vanadium concentration of 0.35 mg/L, which exceeds the WQCC
standard of 0.05 mg/L. Since vanadium is not a constituent for the refinery processes on site,
this anomaly is most likely due to its natural occurrence.

e The WQCC standard for TDS (1,000 mg/L) was exceeded in MW-3 (1,300 mg/L) and MW-9
(1,100 mg/L). As suggested by increased levels of BTEX and chlorides in MW-3, these TDS
levels are consistent with the supposition that a limited and attenuating slug of contaminants
has migrated downgradient from MW-9 to MW-3. Background TDS concentrations in Lea
County typically range from 500 mg/L to 3,000 mg/L.
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6.0 REMEDIATION SYSTEM PERFORMANCE
6.1 Air Sparge/ Vapor Extraction System

The installation of the air sparge/vapor extraction (AS/VE) system was completed on September 25, 1996.
The AS/VE system was started on October 2, 1996 and remained in continuous operation until August 16,
1999 with a few minor exceptions, such as during periodic maintenance activities, weather related upsets
and a plant turnaround in which the remediation system was shut down between September 8, 1997 and
October 7, 1997. The AS/VE system maintained a 95 percent system-on time performance from January 1,

1999 to August 16, 1999 when the system was shut down indefinitely. A map showing the layout of the
remediation system is illustrated in Figure 5.

To monitor the performance of the AS/VE system, quarterly air samples of the VE exhaust were obtained
and analyzed for BTEX (EPA Method 8021B) and TVHC (EPA Method 8015 gas range). The samples
were obtained at the exhaust port in the remediation trailer prior to conveyance into the refinery boiler
system. Total BTEX concentrations have decreased from a high of 429 milligrams per cubic meter
(mg/m3) in February 1997, to <1 mg/m3 in August 1999. Similarly, TVHC concentrations have decreased
from 9,740 mg/m3 in January 1997, to <100 mg/m3 in August 1999. Based on the analytical results of the
VE exhaust and measured flow rates, the system has recovered an estimated 19,514 kilograms (8,870 Ib.) of
TVHC since the startup of the system on October 2, 1996. The AS/VE system performance data is
summarized in Table 5. A graph of TVHC and BTEX versus time is depicted in Figure 6.

Between October 2, 1996 and April 16, 1997, the BTEX concentrations in downgradient monitoring wells
MW-6 and MW-9 decreased significantly (Figures 4a and 4b). The reduced BTEX levels in these two
wells, which are located within the boundaries of the hydrocarbon plume, is attributed to the successful
performance of the AS/VE system. The benzene concentration in MW-6 declined from 1.150 mg/L on
April 23, 1996 to less than 0.001 mg/L during the last eleven sampling events. Monitoring well MW-9, is
located approximately 160 feet downgradient (southeast) from the nearest AS/VE well (AS-1) and has
shown a 100 percent decrease in benzene levels since the initial sampling event on April 23, 1996. Benzene
concentrations in MW-9 have declined from a high of 1.69 mg/L in April 1996 to its lowest level of less
than 0.001 mg/L on February 16, 1999. The benzene concentration increased slightly during the April 21,
1999 sampling event (0.008 mg/L), however they have decreased below the laboratory detection limits
during the August 18, 1999 and November 23, 1999 sampling events. The significant decrease in BTEX
concentrations has been attributed to the successful operation of the AS/VE system.

On August 16, 1999, the decision was made to shut down the AS/VE system indefinitely for the following
reasons:

e The AS/VE system has performed well in the past 3 years and has reduced BTEX levels to near or
below detection limits in downgradients wells MW-6 and MW-9. The most recent BTEX and
TVHC concentrations of the vapor extraction exhaust are also below detection limits.

e Plant turnaround from September 19th through October 15t required AS/VE system shutdown.

e Continued AS/VE operations will require repair of the system (replacement of regenerative blower

and possibly cleaning/acidizing/unplugging of vapor extraction wells) because of significantly
reduced extraction rates.
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Restart of the AS/VE system will be necessary if BTEX concentrations in monitoring wells MW-6 and
MW-9 rebound to levels above WQCC standards. Although the free product recovery system is performing
as designed, free product and elevated groundwater temperatures remain present near recovery well RW-1;
therefore BTEX levels may indeed increase in the downgradient wells during subsequent sampling events.
This situation can be closely monitored by continuing the quarterly sampling program.

6.2 Product Recovery System

On January 21, 1998, the total fluids recovery system, which consisted of a 3/4 horsepower submersible
pump in recovery well RW-1, was replaced with a product only recovery system. This upgrade was
conducted to increase efficiency of recovering free product and to provide a more accurate accounting of
product recovery volumes. The product recovery system consists of the following components:

e Xitech Model ADJ 1000 Smart Skimmer with polyethylene tubing
e Xitech Model 2500 ES Electronic Timer

e 55-gallon plastic drum for product recovery containment with automatic shutoff sensor.

The product recovery pump in RW-1 is pneumatically operated. Air is supplied from an existing instrument
air supply line. The control box is powered by a 115-volt supply. Currently, the control box is set to pump
for a duration of 30 minutes 6 times per day. Product is pumped into a plastic 55-gallon drum located
adjacent to the recovery well. An automatic shutoff sensor is installed on the drum which has a steel

secondary containment vessel and is inspected daily by Navajo personnel. Passive skimmers were placed in
MW-1 and MW-7 on October 29, 1998 to assist in product recovery.

A summary of the meter readings, cumulative volumes recovered and flow rates is listed in Table 6.
Through the first quarter of 1998, 699,033 gallons of total fluids (groundwater and free product) have been
removed from recovery well RW-1 by the submersible pump system. Approximately 167.8 gallons of free
product has been recovered between January 21, 1998 and November 23, 1999.

Performance of the total fluids and free product recovery system is also evaluated based on the product
thickness measured in monitoring wells MW-1 and MW-7. Based on the November 23, 1999 monitoring
data, product thickness in MW-1 and MW-7 were 0.82 feet and 0.14 feet, respectively. A graph of product
recovery volumes and product thickness versus time is depicted in Figure 7. Product recovery rates appear
to be stabilizing to low rates due to the declining volume of free product in the free product plume as
evidenced by the decreasing product thickness trend in MW-1 and MW-7.

6.3 Groundwater Temperatures

Since April 1996, temperatures have been measured in the on site monitoring wells. A graph of
temperature versus time for selected monitoring wells is presented in Figure 8. From this graph it is evident
that the monitoring wells within the hydrocarbon plume (MW-1, MW-6 and MW-7) have elevated
groundwater temperatures (approximately 25°F above background groundwater temperatures of about
70°F) until the third quarter of 1997. Groundwater temperatures within the hydrocarbon plume average
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approximately 83°F and have stabilized to an average 13°F above those outside of the plume. This reflects
a decrease of approximately 12°F from temperatures in early 1997. The overall decline in groundwater
temperatures within the hydrocarbon plume is most likely attributable to the re-routing of the refinery sewer
discharge water that now bypasses an older section of line between the desalter unit and the API separator.
The discharge line was re-routed on December 30, 1997.

Since groundwater temperatures remain above background temperatures a continual source of high
temperature water from the surface is suspected. On December 14, 1998, a dye tracer test was performed
by placing approximately 2/2 pounds (Ibs.) of yellow-green dye into the oily water side of the API sump to
assist in identifying the source for the elevated temperatures. The purpose of the dye tracer test was to
determine if the sump was leaking based on the possible appearance of the dye in monitoring wells MW-6
or MW-7. On January 18, 1999, approximately 2 Ibs. of red dye was placed on the clean water side of the
API. Samples were periodically collected (approximately at weekly intervals for one month after
introduction of each dye) from the monitoring wells and observed visually for presence of the dye.
Although no trace of the yellow-green or red dyes have been detected since introduction of the dyes, it can

not necessarily be stated that neither of the API sumps are not leaking based on the results of the dye tracer
tests.

Since the dye trace test was inconclusive, a ground temperature survey was performed by Robert Duncan
(Navajo), on the evening of February 19, 1999. An infrared temperature camera (Agema Model No. 470)
was used to measure ground temperatures. The survey was conducted around the area north and east of the
API separator system. The temperature survey did not reveal any anomalous temperatures that would

indicate a probable source for the elevated temperatures observed in on site monitoring wells RW-1, MW-
1, MW-6, and MW-7.
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J FXWY Navajo - Lea Refinery
Table 6
Total Fluids and Product Recovery Volumes
Navajo Refining Company - Lea Refinery
Cumulative Cumulative
o Product
Date Recovery Total Fluids Recovered Product
Method Recovered (gallons) Recovered
(gallons) (gallons)
12/28/97 Sub. Pump 699,033 Unknown* Unknown*
01/21/98 PRS N/AL 0.5 0.5
01/27/98 PRS N/A 2 2.5
02/11/98 Bail N/A 1.1 3.6
02/24/98 PRS N/A 1.5 5.1
03/13/98 PRS N/A 2.6 7.7
03/23/98 PRS N/A 10.6 18.3
04/10/98 PRS N/A 15.8 34.1
04/22/98 PRS N/A 0.5 34.6
05/06/98 PRS N/A 7.5 42.1
06/23/98 PRS N/A 19.5 61.6
08/04/98 PRS - N/A 5.5 67.1
09/18/98 PRS N/A 442 111.3
10/29/98 PRS N/A 15.5 126.8
11/18/98 PRS N/A 6.6 133.4
02/16/99 PRS N/A 10.7 144.1
04/21/99 PRS N/A 44 148.5
09/14/99 PRS N/A 11.8 160.3
10/26/99 PRS N/A 43 164.5
11/23/99 PRS N/A 1.6 166.2
12/21/99 PRS N/A 1.7 167.8
Total Measured Volume of Product Recovered: 167.8
Product recovery methods used:
- Sub. Pump: 3/4 HP Grundfos submersible pump during total fluids recovery (10/1/96 - 12/28/97)
- Bail: Use of powered bailing unit by water well contractor for well cleanout.
- PRS: Product Recovery System (Xitech ADJ 1000 Smart Skimmer)
* Product recovery volume is unknown during total fluids recovery operation (10/1/96 - 12/28/97)
because free product metering device was not available (699,033 gallons of total fluids recovered).
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7.0 CONCLUSIONS

Conclusions relevant to groundwater conditions and the remediation performance at the Lea Refinery are
presented below.

BTEX concentrations in upgradient monitoring wells MW-2 and MW-4 have remained at
levels below the laboratory detection limit and below WQCC standards.

BTEX concentrations in downgradient wells MW-5, MW-6, MW-8, and MW-10 have also
remained at levels near or below the laboratory detection limit and below WQCC standards.

Benzene concentrations in MW-9 fluctuate over time but have declined from a high of 1.69
mg/L in April 1996 to its lowest levels of below laboratory detection limits during the first,
third, and fourth quarter sampling events during 1999. This significant decrease has been
attributed to the successful operation of the AS/VE system.

BTEX concentrations in downgradient well MW-3 have also remained at levels near or below
the laboratory detection limit and below WQCC standards, with the exception of the November
23, 1999, sampling event. It is suspected that the BTEX increase during this fourth quarter
sampling event represents the downgradient movement of a limited slug of contaminants that
was observed in upgradient well MW-9 during the August 14, 1997. The next two quarterly
sampling events should reveal that the slug has passed the area of MW-3 and that BTEX
concentrations are attenuating toward levels below WQCC standards.

A boron concentration of 0.84 mg/L in MW-38 slightly exceeded the WQCC standard of
0.75 mg/L. The source of boron is unknown,

Chloride concentrations in MW-3 (580 mg/L) and MW-9 (420 mg/L) exceeded the WQCC
standard of 250 mg/L. These choride levels are consistent with the supposition that a limited
and attenuating slug of contaminants has migrated downgradient from MW-9 to MW-3.

Fluoride concentrations varied from 0.92 mg/L in MW-3 to 2.6 mg/L in MW-8. Fluoride
levels in monitoring wells MW6, MW-8, and MW-9 are equal to or slightly exceed the WQCC
standard of 1.6 mg/L. Since fluoride is not a constituent for the refinery processes on site, its

presence is likely due to natural conditions as it is a common natural occurrence in groundwater
(1989, USGS Water-Supply Paper 2254, pg. 120-123).

Monitoring well MW-6 had a vanadium concentration of 0.35 mg/L, which exceeds the WQCC
standard of 0.05 mg/L. Since vanadium is not a constituent for the refinery processes on site,
this anomaly is most likely due to its natural occurrence.

The WQCC standard for TDS (1,000 mg/L) was exceeded in MW-3 (1,300 mg/L) and MW-9
(1,100 mg/L). As suggested by increased levels of BTEX and chlorides in MW-3, these TDS
levels are consistent with the supposition that a limited and attenuating slug of contaminants
has migrated downgradient from MW-9 to MW-3. Background TDS concentrations in Lea
County typically range from 500 mg/L to 3,000 mg/L.
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Based on the analytical results of the VE exhaust and measured flow rates, the VE system has

recovered an estimated 19,514 kilograms (8,870 Ib.) of TVHC since the startup of the system
on October 2, 1996,

Approximately 167.8 gallons of free product has been recovered since installation of the Xitech
product recovery system in recovery well RW-1 on January 21, 1998.

Product recovery rates appear to be decreasing due to the declining volume of free product in
the free product plume as evidenced by the decreasing product thickness trend in MW-1 and
MW-7. Free product thickness in MW-1 and MW-7 have fluctuated since October 1996, but
have generally declined to the present thickness of 0.82 feet and 0.14 feet, respectively.

During 1999, groundwater temperatures within the hydrocarbon plume (MW-1, MW-6, and
MW-7) have stabilized to an average of 13°F above those outside of the plume. This reflects
an approximate decrease of approximately 12°F from 1997 temperatures. A dye trace test and

ground temperature survey conducted in early 1999 did not reveal a source for the elevated
groundwater temperatures.
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8.0 RECOMMENDATIONS

The following recommendations are proposed for the remediation system and monitoring operations at the
Lea Refinery.

e Continue product recovery operations since the present system has been effective in recovering
167.8 gallons of free product from RW-1.

e  Although the free product recovery system is performing as designed, free product and elevated
groundwater temperatures remain present near recovery well RW-1; therefore BTEX levels
may indeed increase in the downgradient wells during subsequent sampling events. This
situation can be closely monitored by continuing the quarterly sampling program. The air
sparge/vapor extraction system should be restarted if BTEX concentrations in monitoring wells
MW-6 and MW-9 rebound to levels above WQCC standards.

e Continue the sampling and monitoring program on a quarterly basis. The next sampling event
is scheduled during the first quarter of 2000.
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MMMMMMWKTRACEANALYSIS, INCJ\MMMMMM

6701 Aberdeen Avenue, Suite 3 Lubbock, Texas 79424 8003781296 8067941296 FAX 8067941298
4725 Ripley Avenue, Suite A El Paso, Texas 79922 88858893443 91558503443 FAX 915058504344
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Gil Van Deventer
TRW

. Report Date: 12/8/99
415 West Wall Suite 1818
Midland, TX 79701
Project Number: P/2292/PC
Project Name: Navajo-Lea Refinery _ Order ID Number: 99112902

Project Location: Lea Refinery

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis:

Date Time Date
Sample Number  Sample Description Matrix Taken Taken Received
136331 MW-5 Water 11/23/99 7:55 11/26/99
136332 MW-2 Water 11/23/99 10:44 11/26/99
136333 MW-4 Water 11/23/99 11:50 11/26/99
136334 MW-10 Water 11/23/99 12:20 11/26/99
136335 MW-3 Water 11/23/99 13:30 11/26/99
136336 MW-8 Water 11/23/99 14:40 11/26/99
136337 MW-9 Water 11/23/99 15:50 11/26/99
136338 Duplicate Water 11/23/99 16:20 11/26/99
136339 MW-6 Water 11/23/99 17:00 11/26/99
136340 Trip Blank Water 11/23/99 - 11/26/99

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 4 pages and shall not be reproduced except in its entirety, without written approval of

TraceAnalysis, Inc. &

Dr. Blair Leftwich, Director




Report Date:  12/8/99 Order ID Number: 99112902 Page Number: 2 of4
P/2292/PC Navajo-Lea Refinery Lea Refinery
Analytical Results Report

Sample Number: 136331
Description: MW-5
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch# RDL
Ion Chromatography (IC) (mg/L)
CL 230 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
Fluoride 0.93 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04336 0.1
Nitrate-N 1.79 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.2
Sulfate 130 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.5
TDS (mg/L)
Total Dissolved Solids 810 1 E160.1  11/30/99 12/3/99 IS PB03308 QC04356 10
Sample Number: 136332
Description: Mw-2
. Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Ion Chromatography (IC) (mg/L)
CL 79 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.5
Fluoride 1.5 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.1
Nitrate-N 1.99 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.2
Sulfate 64 1 E300.0 -12/1/99  12/3/99 JS PB03337 QC04356 0.5
TDS (mg/L)
Total Dissolved Solids 470 1 E 160.1 11/30/99  12/3/99 JS PB03308 QC04356 10
Sample Number: 136333
Description: MWw-4
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Ion Chromatography (IC) (mg/L)
CL 24 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.5
Fluoride 1.5 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.1
Nitrate-N 2.11 1 E 300.0 12/1/99  12/3/99 IS PB03337 QCO04356 0.2
Sulfate 95 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
TDS (mg/L) _
Total Dissolved Solids 370 1 E160.1  11/30/99 12/3/99 IS PB03308 QC04356 10
Sample Number: 136334
Description: MW-10
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch# RDL
lon Chromatography (IC) (mg/L)
CL 49 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
Fluoride 1.3 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.1
Nitrate-N 2.72 I E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.2
Sulfate 96 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5




Report Date:  12/8/99 Order ID Number: 99112902 Page Number: 3 of 4
P/2292/pPC Navajo-Lea Refinery Lea Refinery
TDS (mg/L)
Total Dissolved Solids 490 1 E 160.1  11/30/99 12/3/99 JS PB03308 QC04356 10
Sample Number: 136335
Description: MW-3
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Bawch# RDL
Ion Chromatography (IC) (mg/L)
CL 580 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
Fluoride 0.92 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.1
Nitrate-N 0.702 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC043356 0.2
Sulfate 110 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
TDS (mg/L)
Total Dissolved Solids 1300 1 E 160.1 11/30/99  12/3/99 JS PB03308 QC04356 10
Sample Number: 136336
Description: MW-8
Analytical Date Date Prep QC
Param Flag Result Dilution Method  Prepared Analyzed Analyst Batch# Batch#  RDL
Ton Chromatography (IC) (mg/L)
CL 160 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
Fluoride 2.6 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.1
Nitrate-N 5.37 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.2
Suifate 100 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
TDS (mg/L)
Total Dissolved Solids 740 1 E160.1  11/30/99  12/3/99 JS PB03308 QC04356 10
Sample Number: 136337
Description: MW-9
Analytical Date Date Prep QC
Param Flag Result Dilution Method  Prepared Analyzed Analyst Batch# Batch# RDL
Ion Chromatography (IC) (mg/L)
CL 420 1 E 300.0 12/1/99  12/3/99 IS PB03337 QCO04356 0.5
Fluoride 2.2 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.1
Nitrate-N 0.347 1 E 300.0 12/1/99  12/3/99 IS PB03337 QCO04356 0.2
Sulfate 130 1 E 300.0 12/1/99  12/3/99 JS PB03337 QC04356 0.5
TDS (mg/L)
Total Dissolved Solids 1100 1 E160.1  11/30/99  12/3/99 IS PB03308 QC04356 10
Sample Number: 136339
Description: MW-6
Analytical Date - Date Prep QC
Param Flag Result Dilution Mcthod  Prepared Analyzed Analyst Batch# Bawch#  RDL
fon Chromatography (IC) (mg/L)
CL 160 1 E 300.0 12/1/99 12/3/99 IS PB03337 QCO04356 0.5
Fluoride 1.6 1 E 300.0 12/1/99  12/3/99 IS PB03337 QC04356 0.1
Nitrate-N 0.378 I E 300.0 12/1/99 12/3/99 JS PB03337 QC04356 0.2
Sulfate 78 1 E 300.0 12/1/99 12/3/99 IS PB03337 QC04356 0.5




Report Date:  12/8/99 Order ID Number: 99112902 Page Number: 4 of4
P/2292/PC Navajo-Lea Refinery Lea Refinery
TDS (mg/L)

Total Dissolved Solids

670 i E160.1  11/30/99

12/3/99 JS PB03307 QC04356 10
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MMMMUMMMIRACEANALYSIS, INCMMMMLM

6701 Aberdeen Avenue, Suite 9 Lubbock, Texas 79424 8003781296 80607941296  FAX 8067941298
4725 Ripley Avenue, Suite A El Paso, Texas 79922 BB35883443 31505853443  FAX 9155854944
E-Mait: lab@traceanalysis.com

Analytical and Quality Control Report

Gil Van Deventer

TRW _ Report Date: 8/30/99
415 West Wall Suite 1818

Midland, TX 79701

Project Number: P/2292/PC
Project Name: Navajo-Lea Refinery

Order ID Number: 99082113
Project Location: Lea Refinery

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis:

Date Time Date
Sample Number Sample Description Matrix Taken Taken Received

' 130476 MW-3 _ Water 8/19/99 15:00 8/21/99
130477 MW-10 ' Water 8/19/99 15:20 8/21/99
l 130478 MW-8 Water 8/19/99 15:40 8/21/99
130479 MW-6 Water 8/19/99 16:00 8/21/99
130480 MW-9 Water 8/19/99 16:20 8/21/99
' 130481 Duplicate Water 8/19/99 16:40 8/21/99

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 7 pages and shall not be reproduced except in its entirety, without written approval of

TraceAnalysis, Inc. %

Dr. Blair Leftwich, Director
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P/2292/PC Navajo-Lea Refinery Lea Refinery
Analytical Results Report
Sample Number: 130476
Description: MW-3
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QC02571 0.001
Toluene (mg/L) <0.001 1 S$8021B  8/24/99  8/24/99 RC PB02066 QC02571 0.00!
Ethylbenzene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC  PB02066 QCO02571 0.001
M.,P,0-Xylene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC  PB02066 QC02571 0.001
Total BTEX (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QCO02571 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.094 i 0.1 94 72-128 RC PB02066 QC02571
4-BFB (mg/L) 0.085 1 0.1 85 72-128 RC  PB02066 QC02571
Sample Number: 130477
Description: MW-10 ‘
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Bawch#  RDL
Benzene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC  PB02066 QC02571 0.001
Toluene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QCO02571 0.001
Ethylbenzene (mg/L) <0.001 1 S$8021B  8/24/99  8/24/99 RC  PB02066 QC02571 0.001
M,P,0-Xylene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QCO02571 0.001
Total BTEX (mg/L) <0.001 t S8021B  8/24/99  8/24/99 RC PB02066 QC02571 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.089 1 0.1 89 72-128 RC  PB02066 QC02571
4-BFB (mg/L) 0.079 i 0.1 79 72-128 RC  PB02066 QC02571
Sample Number: 130478 .
Description: MW-8
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QC02572 0.001
Toluene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC  PB02066 QC02572 0.001
Ethylbenzene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC  PB02066 QC02572 0.00!
M,P,0-Xylene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QC02572 0.001
Total BTEX (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QCO02572 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.082 1 0.1 82 72-128 RC PB02066 QC02572
4-BFB (mg/L) 0.072 1 0.1 72 72-128 RC PB02066 QC02572
Sample Number: 130479
Description: MW-6
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Baich#  RDL
Benzene (mg/L) <0.001 1 5$8021B 8/24/99  8/24/99 RC PB02066 QCO02572 0.001
Toluene (mg/L) <0.001 1 S 8021B 8/24/99  8/24/99 RC PB02066 QC02572 0.001
Ethylbenzene (mg/L) <0.001 | S 8021B 8/24/99  8/24/99 RC PB02066 QC02572 0.001
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P/2292/PC Navajo-Lea Refinery Lea Refinery
M,P,0-Xylene (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QC02572 0.001%
Total BTEX (mg/L) <0.001 1 S8021B  8/24/99  8/24/99 RC PB02066 QC02572 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.112 1 0.1 112 72-128 RC PB02066 QC02572
4-BFB (mg/L) 0.094 1 0.1 94 72-128 RC PB02066 QC02572
Sample Number: 130480
Description: MW-9
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene (mg/L) <0.001 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Toluene (mg/L) <0.001 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Ethylbenzene (mg/L) <0.001 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
M,P,0-Xylene (mg/L) 0.002 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Total BTEX (mg/L) 0.002 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.096 1 0.1 96 72-128 RC PB02092 QC02607
4-BFB (mg/L) 0.096 1 0.1 96 72-128 RC PB02092 QC02607
Sample Number: 130481
Description: Duplicate (MW - :\)
: Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch#  Batch# RDL
Benzene (mg/L) -<0.001 1 S8021B  8/126/99  8/26/99 RC PB02092 QC02607 0.001
Toluene (mg/L) <0.001 1 SSOZ]B 8/26/99  8/26/99 RC PB02092 QC02607 0.001
Ethylbenzene (mg/L) <0.001 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
M,P,0-Xylene (mg/L) 0.002 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Total BTEX (mg/L) 0.002 1 S8021B  8/26/99  8/26/99 RC PB02092 QC02607 0.001
Spike % % Rec. Prep QC
Surrogate Result Dilution Amount Rec. Limit  Analyst Batch# Batch#
TFT (mg/L) 0.087 1 0.1 87 72-128 RC PB02092 QC02607
4-BFB (mg/L) 0.085 1 0.1 85 72-128 RC  PB02092 QC02607
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Navajo-Lea Refinery Lea Refinery
Quality Control Report
Method Blanks
Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Batch # Batch #
Benzene (mg/L) <0.001 0.001 8/24/99 PB02066 QC02571
Toluene (mg/L) <0.001 0.001 8/24/99 PB02066 QC0257
Ethylbenzene (mg/L) <0.001 0.001 8/24/99 PB02066 QC02571
M,P,O-Xylene (mg/L) <0.001 0.001 8/24/99 PB02066 QCO2571
Total BTEX (mg/L) <0.001 0.001 8/24/99 PB02066 QC02571
Benzene (mg/L) <0.001 0.001 8/24/99 PB02066 QCo02572
Toluene (mg/L) <0.001 0.001 8/24/99 PB02066 QC02572
Ethylbenzene (mg/L) <0.001 0.001 8/24/99 PB02066 QC02572
M,P,0-Xylene (mg/L) <0.001 0.001 8/24/99 PB02066 QC02572
Total BTEX (mg/L) <0.001 0.001 8/24/99 PB02066 QC02572
Benzene (mg/L) <0.001 0.001 8/26/99 PB02092 QC02607
Toluene (mg/L) <0.001 0.001 8/26/99 PB02092 QC02607
Ethylbenzene (mg/L) <0.001 0.001 8/26/99 PB02092 QC02607
M,P,0-Xylene (mg/L) <0.001 0.001 8/26/99 PB020%2 QC02607
Total BTEX (mg/L) <0.001 0.001 8/26/99 PB02092 QC02607

o o =y s
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P/2292/PC Navajo-Lea Refinery Lea Refinery
Quality Control Report
Lab Control Spikes and Duplicate Spike
Spike  Matrix
Blank Amount Spike % %Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit Batch#
LCS MTBE (mgl) <0.001 1 0.1 0.101 101 80-120 0-20 QC02571
LCS Benzene (mg/L) <0.001 1 0.1 0.088 88 80-120 0-20 QC02571
L.CS  Toluene (mg/L) <0.001 1 0.1 0.087 87 80-120 0-20 QCO02571
LCS  Ethylbenzene (mg/L) <0.001 1 0.1 0.085 85 80-120 0-20 QCO02571
LCS M,P,0-Xylene (mg/L) <0.001 1 0.3 0.246 82 80-120 0-20 QC02571
Spike % % Rec. QC
Standard ~ Surrogate Dil.  Amount Result Rec. Limit Batch #
LCS TFT (mg/L) 1 0.1 0.092 92 72 -128 QC02571
LCS 4-BFB (mg/L) 1 0.1 0.09 90 72-128 QC02571
LCSD MTBE (mg/L) <0.001 1 0.1 0102 102 1 80-120 0-20 QC02571
LCSD Benzene (mg/L) <g.001 1 0.1 0.089 89 1 80-120 0-20 QC02571
LCSD Toluene (mg/L) <0.001 1t 0.1 0.087 87 0 .80-120 0-20 QC02571
LCSD Ethylbenzene (mg/L) <0.001 1 0.1 008 86 1 80-120 0-20 QC02571
LCSD M,P,0-Xylene (mg/L) <0.00t 1 03 0.247 82 0 80-120 0-20 QC02571
Spike % % Rec. QC
Standard  Surrogate Dil.  Amount Result Rec. Limit Batch #
LCSD TFT (mg/L) i 0.1 0.096 96 72-128 QC02571
LCSD 4-BFB (mg/L) 1 0.1 0.094 94 72-128 QC02571
Spike  Matrix
Blank Amount Spike % %Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit  Batch #
LCS MTBE (mg/L) <0.001 1 0.1 0.101 101 80-120 0-20 QC02572
LCS Benzene (mg/L) <0.001 1 0.1 0.088 88 80-120 0-20 QC02572
LCS  Toluene (mg/L) <0.001 1 0.1 0.087 87 80-120 0-20 QC02572
LCS  Ethylbenzene (mg/L) <0.001 1 0.1 0.085 85 80-120 0-20 QC02572
LCS M,P,0-Xylene (mg/L) <0.001 1 0.3 0.246 82 80-120 0-20 QC02572
Spike % % Rec. QC
Standard  Surrogate Dil.  Amount  Result Rec. Limit Batch #
LCS TFT (mg/L) 1 0.1 0.092 92 72-128 QC02572
LCS 4-BFB (mg/L) 1 0.1 0.09 90 72-128 QC02572
LCSD MTBE (mg/L) <0.001 1 0.1 0.102 102 1 80-120 0-20 QCO02572
LCSD Benzene (mg/L) <0.001 1 0.1 0.089 89 1 80-120 0-20 QCO02572
LCSD Toluene (mg/L) <0.001 1 0.1 0087 87 0 80-120 0-20 QC02572
LCSD Ethylbenzene (mg/L) <0.001 1 0.1 0.086 86 1 80-120 0-20 QC02572
LCSD M,P,0-Xylene (mg/L) <0.001 1 0.3 0.247 82 0 80-120 0-20 QC02572
Spike % % Rec. QC
Standard Surrogate Dil.  Amount Result Rec. Limit Batch #
LCSD TFT (mg/L) 1 0.1 0.096 96 72-128 QC02572
LCSD 4-BFB (mg/L) 1 0.1 0.094 94 72-128 QC02572
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P/2292/PC Navajo-Lea Refinery Lea Refinery
Spike  Matrix
Blank Amount Spike % % Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit Batch #
LCS MTBE (mg/L) <0.001 1 0.1 0.085 85 80-120 0-20 QC02607
LCS Benzene (mg/L) <0.001 1 0.1 0.082 82 80-120 0-20 QC02607
LCS Toluene (mg/L) <0.001 1 0.1 0.081 81 80-120 0-20 QC02607
LCS  Ethylbenzene (mg/L) <0.001 1 0.1 0.08 80 80-120 0-20 QC02607
LCS M,P,0-Xylene (mg/L) <0.001 1 03 0.243 81 80-120 0-20 QC02607
Spike % % Rec. QC
Standard Surrogate Dil.  Amount Result Rec. Limit Batch #
LCS TFT (mg/L) I 0.1 0.096 96 72-128 QC02607
LCS 4-BFB (mg/L) 1 0.1 0.097 97 72-128 QC02607
LCSD MTBE (mg/L) <0.001 1 0.1 0.101 101 17 80-120 0-20 QC02607
LCSD Benzene (mg/L) <0.001 1 0.1 0.096 96 16 80-120 0-20 QC02607
LCSD Toluene (mg/L) <0.001 i 0.1 0.095 95 16 80-120 0-20 QC02607
LCSD Ethylbenzene (mg/L) <0.001 1 0.1 0.094 94 17 80-120 0-20 QCO02607
LCSD M,P,0-Xylene (mg/L) <0.001 1 0.3 0.275 92 18 80-120 0-20 QC02607
Spike % % Rec. QC
Standard Surrogate Dil.  Amount Result Rec. Limit Batch #
LCSD TFT (mg/L) 1 0.1 0.098 98 72-128 QC02607
LCSD 4-BFB (mg/L) 1 0.1 0.101 101 72-128 QC02607
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Navajo-Lea Refinery Lea Refinery
Quality Control Report
Continuing Calibration Verification Standard
CCVs CCVs CCVs Percent
TRUE  Found  Percent  Recovery Date  QCBatch
Standard ~ Param Flag  Conc. Conc.  Recovery  Limits  Analyzed #
ICV Benzene (mg/L) 0.1 0.09 90 80-120 8/24/99  QC02571
ICV Toluene (mg/L) 0.1 0.089 89 80 - 120 8/24/99  QCO02571
ICV Ethylbenzene (mg/L) 0.1 0.087 87 80-120 8/24/99  QC02571
ICV M,P,0-Xylene (mg/L) 0.3 0.254 85 80-120 8/24/99  QC02571
CCV (1 Benzene (mg/L) 0.1 0.097 97 80-120 8/24/99  QC02571
CCV (1 Toluene (mg/L) 0.1 0.096 96 80-120 8/24/99  QC02571
CCV (1 Ethylbenzene (mg/L) 0.1 0.094 94 80-120 8/24/99  QC02571
CCV (1 M,P,0-Xylene (mg/L) 0.3 0.275 92 80- 120 8/24/99  QC02571
CCVs CCVs CCVs Percent
TRUE  Found Percent  Recovery  Date QC Batch
Standard  Param Flag  Conc. Conc.  Recovery Limits ~ Analyzed #
ICV Benzene (mg/L) 0.1 0.097 97 80-120 8/24/99  QC02572
ICV Toluene (mg/L) 0.1 0.096 96 80-120 8/24/99  QCO02572
ICV Ethylbenzene (mg/L) 0.1 0.094 94 80 - 120 8/24/99  QC02572
IcV M,P,0-Xylene (mg/L) 0.3 0275 92 80-120  8/724/99 QC02572
CCV (1 Benzene (mg/L) 0.1 0.098 98 . 80 -120 8/24/99  QC02572
CCV (1 Toluene (mg/L) 0.1 0.097 97 80 -120 8/24/99  QC02572
CCV (1 Ethylbenzene (mg/L) 0.1 0.095 95 80-120 8/24/99  QC02572
CCV (1 M,P,0-Xylene (mg/L) 03 0.281 94 80 - 120 8/24/99  QC02572
CCvVs CCVs CCVs Percent
TRUE Found Percent  Recovery  Date QC Batch
Standard  Param Flag  Conc. Conc.  Recovery  Limits Analyzed #
ICV Benzene (mg/L) 0.1 0.11 110 80-120 8/26/99  QC02607
Icv Toluene (mg/L) 0.1 0.112 112 80-120  8/26/99 QC02607
ICV Ethylbenzene (mg/L) 0.1 0.104 104 80-120 8/26/99  QC02607
ICV M,P,0-Xylene (mg/L) 03 0.312 104 80 - 120 8/26/99 QC02607
CCV (1 Benzene (mg/L) 0.1 0.101 101 80 -120 8/26/99  QC02607
CCV (I Toluene (mg/L) 0.1 0.1 100 80-120 8/26/99  QC02607
CCV (1 Ethylbenzene (mg/L) 0.1 0.1 100 80-120  8/26/99 QC02607
CCV (1 M,P,0-Xylene (mg/L) 03 0.293 98 80 - 120 8/26/99  QCO02607
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6701 Aberdeen Avenue, Suite 3 Lubbock, Texas 79424  800#378¢1296 80697941296  FAX 8067941298
4725 Ripley Avenue, Suite A~ El Paso, Texas 79922 8885833443 91558503443  FAX 91505854944
E-Mail: lab@traceanalysis.com

Analytical and Quality Control Report

Gil Van Deventer

TRW . Report Date: 8/30/99
415 West Wall Suite 1818

Midland, TX 79701

Project Number: P/2292/9C
Project Name: Navajo

Order ID Number: 99082021
Project Location: Lea Refinery

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis:

Date Time Date
Sample Number  Sample Description Matrix Taken Taken Received
130405 VE Exhaust Air 8/16/99 13:00 8/20/99

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 4 pages and shall not be reproduced except in its entirety, without written approval of

TraceAnalysis, Inc. %

Dr. Blair Leftwich, Director




Report Date:  8/30/99

Order ID Number: 99082021

Page Number: 2 of4

P/2292/9C Navajo Lea Refinery
Analytical Results Report
Sample Number: 130405
Description: VE Exhaust
Analytical Date Date Prep QC
Param Flag Result Dilution Method Prepared Analyzed Analyst Batch# Batch# RDL
Benzene (mg/m3) <1 1000 S8021B  8/26/99  8/26/99 RC PB02088 QC02605 0.001
Toluene (mg/m3) <1 1000 S8021B  8/26/99  8/26/99 RC PB02088 QC02605 0.001
Ethylbenzene (mg/m3) <1 1000 S8021B  8/26/99  8/26/99 RC PB02088 QC02605 0.001
M,P,0-Xylene (mg/m3) <l 1000 S8021B  8/26/99  8/26/99 RC PB02088 QC02605 0.001
Total BTEX (mg/m3) <1 1000 S8021B  8/26/99  8/26/99 RC PB02088 QC02605 0.00!
GRO (mg/m3) <100 1 8015B 8/26/99  8/26/99 RC PB0208% QC02606 0.1
Quality Control Report

Method Blanks

Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Batch # Batch #
Benzene (mg/m3) <0.001 0.001 8/26/99 PB02088 QC02605
Toluene (mg/m3) <0.001 0.001 8/26/99 PB02088 QC02605
Ethylbenzene (mg/m3) <0.001 0.001 8/26/99 PB02088 QC02605
M,P,0-Xylene (mg/m3) <0.001 0.001 8/26/99 PB02088 QC02605
Total BTEX (mg/m3) <0.001 0.001 8/26/99 PB02088 QC02605

Blank Reporting Date Prep QC
Param Flag  Result Limit Analyzed Batch # Batch #
GRO (mg/m3) <100 0.1 8/26/99 PB02089 QC02606




Report Date:  8/30/99 Order ID Number: 99082021 Page Number: 3 of 4
P/2292/9C Navajo Lea Refinery
Quality Control Report
Lab Control Spikes and Duplicate Spike
Spike  Matrix
Blank Amount Spike % % Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit  Batch #
LCS MTBE (mg/m3) <0.001 1 0.1 0.095 95 80-120 0-20 QC02605
LCS Benzene (mg/m3) <0.001 1 0.1 0.091 91 80-120 0-20 QC02605
LCS  Toluene (mg/m3) <0.001 1 0.1 0.09 90 80-120 0-20 QC02605
LCS  Ethylbenzene (mg/m3) <0.001 1 0.1 0.089 89 80-120 0-20 QC02605
LCS  M,P,0-Xylene (mg/m3) <0.001 1 0.3 0.262 87 80-120 0-20 QC02605
Spike % % Rec. QC
Standard  Surrogate Dil.  Amount Result  Rec. Limit Batch #
LCS TFT (mg/L) i 0.1 0.095 95 72 -128 QC02605
LCS 4-BFB (mg/L) 1 0.1 0.093 93 72-128 QC02605
LCSD MTBE (mg/m3) <0.001 1 0.1 0.1 100 5 80-120 0-20 QC02605
LCSD Benzene (mg/m3) <0.001 1 0.1 0.096 926 5 80-120 0-20 QC02605
LCSD Toluene (mg/m3) <0.001 1 0.1 0.095 95 5 80-120 0-20 QC02605
LCSD Ethylbenzene (mg/m3) <0.001 1 0.1 0.094 94 5 80-120 0-20 QC02605
LCSD M,P,0-Xylene (mg/m3) <0.001 1 0.3 0.279 93 6 80-120 0-20 QC02605
Spike % % Rec. QC
Standard  Surrogate Dil.  Amount  Result Rec. Limit Batch #
LCSD TFT (mg/L) 1 0.1 0.096 96 72-128 QC02605
LCSD 4-BFB (mg/L) 1 0.1 0.097 97 72-128 QCO02605
Spike  Matrix
Blank Amount Spike % % Rec. RPD QC
Param Result Dil. Added Result Rec. RPD Limit Limit Batch #
LCS GRO (mg/m3) <100 1 1 0.972 97 80-120 0-20 QC02606
LCSD GRO (mg/m3) <100 1 1 1.03 103 6 80-120 0-20 QC02606




Report Date:  8/30/99

Order ID Number: 99082021
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P/2292/9C Navajo Lea Refinery
Quality Control Report
Continuing Calibration Verification Standard

CCVs CCVs CCVs Percent

TRUE  Found  Percent  Recovery Date  QCBatch
Standard  Param Flag  Conc. Conc.  Recovery Limits ~ Analyzed #
ICV Benzene (mg/m3) 0.1 0.097 97 80 -120 8/26/99  QC02605
ICV Toluene (mg/m3) 0.1 0.097 97 80-120 8/26/99  QC02605
ICV Ethylbenzene (mg/m3) 0.1 0.096 96 80-120 8/26/99  QC02605
ICV M,P,0-Xylene (mg/m3) 0.3 0.287 96 80-120  8/26/99 QC02605
CCV (1 Benzene (mg/m3) 0.1 0.104 104 80-120 8/26/99  QC02605
CCV (1 Toluene (mg/m3) 0.1 0.102 102 80-120 8/26/99  QC02605
CCV (1 Ethylbenzene (mg/m3) 0.1 0.103 103 80-120 8/26/99  QC02605
CCV (1 M,P,0-Xylene (mg/m3) 0.3 0.302 101 80 -120 8/26/99  QC02605

CCVs CCVs CCvVs Percent

TRUE  Found  Percent  Recovery Date  QCBatch
Standard Param Flag  Conc. Conc.  Recovery Limits  Analyzed #
ICV GRO (mg/m3) 1 0.862 86 80 -120 8/26/99  QC02606
CCV (1 GRO (mg/m3) 1 1.14 114 80-120 8/26/99  QC02606
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6701 Aberdeen Avenue, Suite 3 Lubbock, Texas 79424  800#378¢1296 8067341296 FAX 806¢7941298
4725 Ripley Avenue, Suite A El Paso, Texas 79922 8885883443 9155853443 FAX 91558524944
. E-Mail: lab@traceanalysis.com

| Analytical and Quality Control Report

Dale Littlejohn

TRW

415 West Wall Suite 1818
Midland, TX 79701

Report Date: 5/6/99

Project Number: PO #4500009585

Project Name: Navajo-Lea Refinery Order ID Number: 99042313
Project Location: N/A

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc.
for analysis:

Date Time Date
Sample Number Sample Description Matrix Taken Taken Received

. 123362 9904210955 MW-3 ‘ Water 4/21/99 9:55 4/23/99
123363 9904211050 MW-10 Water 4/21/99 10:50 4/23/99
' 123364 9904211130 MW-8 Water 4/21/99 11:30 4/23/99
123365 9904211150 MW-9 Water 4/21/99 11:50 4/23/99
123366 9904211230 Duplicate Water 4/21/99 12:30 4/23/99
l 123367 9904211250 MW-6 Water 4/21/99 12:50 4/23/99
123368 600A Trip Blank Water 4/21/99 - 4/23/99

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis.
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed.

This report consists of a total of 5 pages and shall not be reproduced except in its entirety, without written approval of
TraceAnalysis, Inc.

Z

Dr. Blair Leftwich, Director
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Analytical Results Report

Sample Number: 123362
Description: 9904210955 MW-3

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch# RDL
Benzene <0.005 mg/L 5 S 8021B 5/3/99 5/3/99 RC PB00584 QC00656 0.001
Toluene <0.005 mg/L 5 S 8021B 5/3/99 5/3/99 RC PB00584 QC00696 0.001
Ethylbenzene <0.005 mg/L 5 S8021B  5/3/99 5/3199 RC  PB00584 QC00696 0.001
M,P,0-Xylene <0.005 mg/L 5 S8021B  5/3/99 5/3/99 RC  PB00584 QC00696 0.001
Total BTEX <0.005 mg/L 5 S 8021B 5/3/99 5/3/99 RC PB00584 QC00696 0.001
Sample Number: 123363
Description: 9904211050 MW-10

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch#  Batch# RDL
Benzene <0.005 mg/L 5 S8021B 5/3/99 5/3/99 RC PB00584 QC00696 0.001
Toluene <0.005 mg/L 5 S8021B 513199 5/3/99 RC PB00584 QCO00696 0.001
Ethylbenzene <0.005 mg/L 5 S8021B  5/3/99 5/3/99 RC  PB00584 QC00696 0.001
M,P,0-Xylene <0.005 mg/L 5 S8021B 5/3/99 5/3/99 RC PB00584 QC00696 0.001
Total BTEX <0.005 mg/L 5 S8021B 513199 5/3/99 RC PB00584 QC00696 0.001
Sample Number: 123364
Description: 9904211130 MW-8

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene <0.005 mg/L 5 S 8021B 5/3/99 5/3/99 RC PB00584 QC00696 0.001
Toluene <0.005 mg/L 5 S8021B  5/3/99 5/3/99 RC  PB00584 QC00696 0.001
Ethylbenzene <0.005 mg/L 5 S8021B 513199 5/3/99 RC PB00584 QCO00696 0.001
M,P,0-Xylene <0.005 mg/L 5 S$8021B  5/3/99 5/3/99 RC  PB00584 QC006% 0.001
Total BTEX <0.005 mg/L 5 S8021B  5/3/99 5/3/99 RC  PB00584 QC0069 0.001
Sample Number: 123365
Description: 9904211150 MW-9

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene 0.008 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Toluene 0.002 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Ethylbenzene <0.001 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
M,P,0-Xylene 0.005 mg/L 1 S8021B  4/28/99  4/28/99 RC  PB00527 QC00628 0.001
Total BTEX 0015 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Sample Number: 123366
Description: 9904211230 Duplicate | MW '0\)

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene 0.006 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Toluene 0.001 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Ethylbenzene <0.001 mg/L i S8021B  4/28/99  4/28/99 RC PB00S27 QCO00628 0.001
M,P,0-Xylene 0.004 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Total BTEX 0.011 mglL 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
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Report Date:  5/6/99 Order ID Number: 99042313 Page Number: 3 of 5
Sample Number: 123367
Description: 9904211250 MW-6

Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch#  RDL
Benzene <0.001 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Toluene <0.001 mg/L S$8021B  4/28/99  4/28/99 RC  PB00527 QC00628 0.001

1
Ethylbenzene <0.001 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QCO00628 0.001
M,P,0-Xylene <0.001 mg/L 1 S$8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001
Total BTEX <0.001 mg/L 1 S8021B  4/28/99  4/28/99 RC PB00527 QC00628 0.001

Sample Number: 123368

Description: 600A Trip Blank
Analytical Date Date Prep QC
Param Flag Result Units Dilution Method Prepared Analyzed Analyst Batch# Batch# RDL
Benzene <0.001 mg/L l S8021B 5/4/99 5/4/99 RC PB00602 QC00724 0.001
Toluene <0.001 mg/L 1 S 8021B 5/4/99 5/4/99 RC PB00602 QCO00724 0.00!
Ethylbenzene <0.001 mg/L 1 S 8021B 5/4/99 5/4/99 RC PB00602 QC00724 0.001
M,P,0-Xylene <0.001 mg/L 1 S 8021B 5/4/99 5/4/99 RC = PB00602 QC00724 0.00!
Total BTEX <0.001 mg/L 1 S8021B 5/4/99 5/4/99 RC PB00602 QC00724 0.001
Quality Control Report
Method Blanks
Blank . Reporting Date Prep QC

Param Flag  Result Units Limit Analyzed Batch # Batch #
Benzene <0.001 mg/L 0.001 4/28/99 PB00527 QC00628
Toluene <0.001 mg/L 0.001 4/28/99 PB00527 QC00628
Ethylbenzene <0.001 mg/L 0.001 4/28/99 PB00527 QC00628
M,P,0-Xylene <0.001 mg/L 0.001 4/28/99 PB00527 QC00628
Total BTEX - <0.001 mg/L 0.001 4/28/99 PB00527 QC00628
MTBE <0.001 mg/L 0.001 5/3/99 PB00584 QC00696
Benzene <0.001 mg/L 0.001 5/3/99 PB00584 QC00696
Toluene <0.001 mg 0.001 5/3/99 PB00584 QC00696
Ethylbenzene <0.001 mg/L 0.001 5/3/99 PB00584 QC00696
M,P,O-Xylene <0.001 mg, 0.001 5/3/99 PB00584 QC00696
Total BTEX <0.001 mg/L 0.001 5/3/99 PB00584 QC00696
MTBE <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
Benzene <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
Toluene <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
Ethylbenzene <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
M,P,0-Xylene <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
Total BTEX <0.001 mg/L 0.001 5/4/99 PB00602 QC00724
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Quality Control Report
Lab Control Spikes and Duplicate Spike
Spike  Matrix
Blank Amount Spike % % Rec. RPD QC

Standard Param Units Result Dil. Added Result Rec. RPD Limit Limit Batch #

LCS MTBE mg, <0.001 1 0.1 0.099 99 80-120 0-20 QC00696
LCS Benzene mg, <0.001 1 0.1 .0.098 98 80-120 0-20 QCO00696
LCS Toluene mg/L. <0.001 1 0.1 0.104 -104 80-120 0-20 QC00696
LCS Ethylbenzene mg/L <0.001 0.1 0.097 97 80-120 0-20 QC00696
LCS M,P,0-Xylene mg <0.001 1 0.3 0276 92 80-120 0-20 QC00696
LCSD MTBE mg/l. <0.001 1 0.1 0.095 95 4 80-120 0-20 QC00696
LCSD Benzene mg/l. <0.001 | 0.1 0.096 9 2 80-120 0-20 QC00696
LCSD Toluene mg <0.001 1 0.1 0.103 103 1 80-120 0-20 QC00696
LCSD Ethylbenzene mg/L <0.001 1 0.1 0.096 6 1 80-120 0-20 QC00696
LCSD M,P,0-Xylene mg/l. <0.001 1 03 0273 91 1 80-120 0-20 QC00696

Spike  Matrix
Blank Amount Spike % Y% Rec. RPD QC

Standard Param Units Result Dil. Added Result Rec. RPD Limit Limit Batch #

LCS MTBE mg/L <0.001 1 0.1 0.108 108 80-120 0-20 QC00724
LCS Benzene mg <0.001 1 0.1 0.102 102 80-120 0-20 QC00724
LCS Toluene mg/L. <0.001 1 0.1 0.103 103 80-120 0-20 QC00724
LCS Ethylbenzene mg/l. <0.001 1 0.1 0.101 101 80-120 0-20 QC00724
LCS M,P,0-Xylene mg/L. <0.001 1 0.3 0.308 103 80-120 0-20 QC00724
LCSD MTBE mg/L <0.001 1 0.1 0.110 110 2 80-120 0-20 QC00724
LCSD Benzene mg/l. <0.001 1 0.1 0.106 106 4 80-120 0-20 QC00724
L.CSD Toluene mg/L <0.001 1 0.1 0.105 105 2 80-120 0-20 QC00724
LCSD Ethylbenzene mg/L. <0.001 1 0.1 0.104 104 3 80-120 0-20 QC00724
LCSD M,P,0-Xylene mg/L <0.001 1 0.3 0316 105 3 80-120 0-20 QC00724
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Quality Control Report
Continuing Calibration Verification Standard

CCVs CCVs CCVs Percent

TRUE Found Percent  Recovery Date QC Batch
Standard Param Flag. Conc. Units  Conc. Recovery  Limits Analyzed #
ICV MTBE 0.1 mg/L 0.098 98 80-120 5/3/99  QC00696
ICV Benzene 0.1 mg 0.094 94 80-120 5/3/99  QCO00696
ICV Toluene 0.1 mg 0.099 99 80-120 5/3/99  QC00696
ICv Ethylbenzene 0.1 mg 0.094 94 80-120 5/3/99  QC00696
ICV M,P,0-Xylene 0.3 mg 0.264 88 80-120 5/3/99 QC00696
CCV (1) MTBE 0.1 mg 0.094 94 80-120 5/3/99  QC00696
CCV (1) Benzene 0.1 mg 0.092 92 80-120 5/3/99  QC00696
CCV (1) Toluene 0.1 mg 0.096 96 80-120 5/3/99  QC00696
CCV (1) Ethylbenzene 0.1  mgL  0.090 90 80-120  5/3/99  QC00696
CCV (1) M,P,0-Xylene 03 mg 0.254 85 80 - 120 5/3/99  QC00696

CCVs CCVs CCVs Percent

TRUE Found  Percent  Recovery Date  QCBatch
Standard  Param Flag Conc.  Units  Conc.  Recovery Limits  Analyzed #
ICV MTBE 01 mg 0.109 109 80-120  5/4/99 QC00724
Icv Benzene 01 mgL  0.104 104 80-120  5/4/99  QC00724
Icv Toluene 01 mg 0.104 104 80-120  5/4/99  QC00724
ICV Ethylbenzene 0.1 mg/L 0.104 104 80-120 5/4/99  QC00724
Icv M,P,0-Xylene 03 mg 0.311 104 80-120 5/4/99  QC00724
CCV (1) MTBE 0.1 mg/L 0.102 102 80-120 5/4/99  QC00724
CCV (1) Benzene 0.1 mg 0.103 103 80-120 5/4/99 QC00724
CCV (1) Toluene 0.1 mg/L 0.103 103 80-120 5/4/99  QC00724
CCV (1) Ethylbenzene 0.1 mg 0.104 104 80-120 5/4/99  QC00724
CCV (1) M,P,0-Xylene 0.3 mg/L 0.310 103 80-120 5/4/99  QC00724
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