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1.0 Executive Summary 

This 1998 Annual Groundwater Monitoring Report documents the results of semi-annual groundwater 
monitoring operations conducted by TRW at the former Brickland Refinery Site in Sunland Park, New 
Mexico. Semi-annual groundwater monitoring operations were conducted in June 1998 and December 
1998. The report also contains the historical groundwater elevation and analytical data since the beginning 
of the project in July 1993. In addition, the report includes results of the free product recovery system 
installation, testing and startup that was performed on December 23, 1998. This monitoring and sampling 
program was conducted in accordance with the Groundwater Monitoring Plan and Stage 2 Abatement Plan 
as approved by Mr. Bill Olson of the New Mexico Oil Conservation Division (OCD) in his letter dated 
December 23, 1998. 

This annual report includes the following elements required by the approved Groundwater Monitoring Plan 
and Stage 2 Abatement Plan: 

• A description of all monitoring activities that occurred during the year, with corresponding 
conclusions and recommendations. 

• Summary tables of all past and present laboratory analytical results of groundwater and surface 
water sampling performed for the site monitoring program. 

• Plots of concentrations versus time for contaminants of concern for monitoring points M W-6S 
and MW-9S. 

• Copies of laboratory analytical reports for the past year. 

• Plots of water table elevation versus time for each groundwater monitoring well where free-
phase product is not detected. 

• Groundwater surface contour maps for each semi-annual monitoring event based on 
groundwater elevations from the monitoring wells. Free-phase product thickness 
measurements are noted on the contour maps. 

• Hydrocarbon concentration maps for each semi-annual monitoring event. 

• Free-phase recovery system installation 

The semi-annual monitoring includes the following items as required by the Groundwater Monitoring Plan 
and Stage 2 Abatement Plan as approved by the NMOCD: 

• Depth to groundwater measurements in fourteen on-site monitoring wells and five off-site 
monitoring wells. Water levels are not measured in the forty-one well points because they were 
specifically designed to detect free-phase product at discrete depths and the screen intervals do 
not correlate with the monitoring well screens. 

• Free-phase product thickness measurements in all monitoring wells and well points. 

• Laboratory analysis of groundwater samples collected from monitoring wells MW-3S, MW-
30, MW-6S, MW-6D, and MW-9S. In addition, two surface water samples from the Rio 
Grande River are collected for laboratory analysis: one from the upstream end of the site, and 
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one from the downstream end of the site near MW-6S. Samples collected in June were 
analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) by Method 8020, 
polynuclear aromatic hydrocarbons (PAH) by Method 610, and for priority pollutant metals 
(various methods). As specified in the Site Monitoring Plan, samples collected during the 
December 1998 monitoring round were analyzed only for BTEX by Method 8020. 

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

• BTEX concentrations in all of the sampled monitoring wells and upstream and downstream 
river samples remained below the laboratory detection limits with the exception of monitoring 
wells MW-6S and MW-9S. Trace levels of BTEX constituents were recorded in MW-9S 
during each sampling event, however concentrations were below NMWQCC standards. A 
benzene concentration of 130 micrograms per liter (|ig/L) in MW-6S during the June 25, 1998 
sampling event was the only exceedance of NMWQCC standards. Benzene was not detected in 
well MW-6S during the December 1998 monitoring round. 

• PAH levels in all sampled monitoring points were below laboratory detection limits and below 
NMWQCC standards during each monitoring event in 1998. 

• The metal analytical results for June 1998 indicate no constituents exceeded the NMWQCC 
standards. 

• Measurable thicknesses of free-phase product was detected only in monitoring well MW-10 
during the June 1998 monitoring event. Product thickness measurements were detected in 
MW-10, WP-1, WP-25, WP-26S, and WP-27 during the December 1998 monitoring event and 
varied from 0.07 feet in WP-27S to 2.50 feet in MW-10. 

• As of December 23, 1998, a total of approximately 1 Yi gallons of free-phase product has been 
removed from monitoring well MW-10 using the Xitech product recovery system. 

The following recommendations are suggested for the remediation system and monitoring operations at the 
Brickand Refinery. 

• Continue free product recovery and groundwater monitoring as called for in the Stage 2 
Abatement Plan. 

• Though MW-15 is not currently sampled as part of the semi-annual monitoring program, a 
sample collected at this well (independently of the monitoring plan) and analyzed for BTEX 
constituents may provide useful additional data pertaining to the recent detect of these 
compounds in well MW-9S. 

• Since construction ofthe soil cap system has not yet been initiated, details of this operation will 
be included in the next annual groundwater monitoring report. 
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2.0 Procedures 

Prior to sampling, the eleven on-site monitoring wells and eight off-site monitoring wells were gauged for 
depth to groundwater using a Heron Model H.01L or comparable oil/water interface probe. Immediately 
prior to collecting groundwater samples during the June 25, 1998 sampling event, each monitoring well was 
purged of a minimum of three well casing volumes of water using clean, decontaminated PVC bailers. 
Only the downgradient off-site monitoring wells (MW-3S, MW-3D, MW-6S, MW-6D, and MW-9S) were 
sampled as they are being used to monitor the potential exposure pathway for contaminants of concern to 
reach the Rio Grande River. During the December 21, 1998 sampling event, the monitoring wells were 
purged using a submersible pump (EnviroLine Super Purger). A total of 205 gallons and 172 gallons of 
water was purged from the sampled monitoring wells during the June 25,1998 and December 21 -22, 1998 
monitoring events, respectively. Groundwater samples were obtained using a new, decontaminated, 
disposable bailer for each well after purging. Groundwater parameters, including pH, conductivity, and 
temperature were measured during purging using a Hydac Model 910 pH/conductivity meter. 

During each sampling event, the first set of water samples were transferred into air-tight, septum-sealed, 40-
ml glass VOA sample vials with zero head space and preserved with hydrochloric acid for analysis of 
benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8020. A duplicate sample of 
MW-6D and MW-9S were collected during the June and December monitoring events, respectively. 
During the June 1998 sampling event, a second set of water samples were transferred into appropriately 
preserved containers for analysis of polynuclear aromatic hydrocarbons (PAH) using EPA Method 602. 
Also during the June semi-annual sampling event, a third set of water samples were filtered and transferred 
into appropriately preserved containers for analysis of priority pollutant metals using various EPA Methods. 
A summary of purging and sampling methods is provided in Table 1 below. Chain-of-custody (COC) 
forms documenting sample identification numbers, collection times, and delivery times to the laboratories 
were completed for each set of samples. The water samples were placed in an ice-filled cooler immediately 
after collection and shipped to Core Laboratories, Inc. in Aurora, Colorado for laboratory analysis. 

Table 1 
Well Sampling and Purging Methods 

Well No. 1998 Sample Date Purge Method Sampling Method Purge Volume Laboratory Analytes 

MW-3S 6/25/98 
12/21/98 

Hand Bailer 
Pump 

Disposable bailer 
Disposable bailer 

2D gallons 
20 gallons 

BTEX only 
BTEX, PAH, and Metals 

MW-3D 6/25/98 
12/21/98 

Hand Bailer 
Pump 

Disposable bailer 
Disposable bailer 

70 gallons 
60 gallons 

Bl EX only 
BTEX, PAH, and Metals 

MW-6S 6/25/98 
12/22/98 

Hand Bailer 
Pump 

Disposable bailer 
Disposable bailer 

2D gallons 
7 gallons* 

BTEX only 
BTEX, PAH, and Metals 

MW-6D 6/25/98 
12/22/98 

Hand Bailer 
Pump 

Disposable bailer 
Disposable bailer 

60 gallons 
60 gallons 

BTEX only 
BTEX, PAH, and Metals 

MW-9S 6/2D/9S 
12/22/98 

Hand Bailer 
Pump 

Disposable bailer 
Disposable bailer 

2D gallons 
25 gallons 

Bl EX only 
BTEX, PAH, and Metals 

Kiver 

Upstream 
6/25/98 
12/23/98 

NA 
NA 

Disposable bailer 
Disposable bailer 

NA 
NA 

BTEX only 
BTEX, PAH, and Metals 

Kiver 

Downstream 
6/25/98 
12/22/98 

NA 
NA 

Disposable bailer 
Disposable bailer 

NA 
NA 

B1EX only 
BTEX, PAH, and Metals 

1 otal volume purged during semi-annual monitoring event in June 19y»: 20D gallons 
Total volume purged during annual monitoring event in December 1998: 172 gallons 
Total volume purged during semi-annual and annual monitoring events: 377 gallons 
* Monitoring well MW-6S purged dry during annual sampling event. 
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3.0 Groundwater Elevations, Hydraulic Gradient and Flow Direction 

Historical groundwater elevations for all monitoring wells are listed in Table 2. Water levels are not listed 
for the well points because the well points were specifically designed to detect free-phase product at 
discrete depth and the screen intervals do not correlate with the monitoring well screens. Groundwater 
elevation contour maps for the June 24, 1998 and December 21, 1998 monitoring events, are depicted in 
Figure la and Irrespectively. 

The hydraulic gradient beneath the former Brickland Refinery is generally to the south-southeast, following 
the direction of flow in the adjacent Rio Grande river. The hydraulic gradient in June 1998 was 
approximately 0.0015 feet per foot and, in general, groundwater tended to either flow parallel to the Rio 
Grande River, or from the site towards the river. The hydraulic gradient in December 1998 was 
approximately 0.0008 feet per foot and, in general, groundwater tended to flow parallel to the Rio Grande 
River or flowed from the site towards the river. 

Hydrographs depicting the groundwater elevations versus time (1993 to present) for each water level 
monitoring point are presented in Appendix A. Groundwater levels in the monitoring wells typically 
correspond to the stage of the Rio Grande River bordering the site. Due to seasonal fluctuations in the river, 
water levels in the monitoring wells vary 2-3 feet over the course of a year. Water level data for June 1998 
and December 1998 shows a pronounced decline between these events. Groundwater elevations in June 
1998 correlate well with the higher levels measured during the summer months of previous years. 
Similarly, the groundwater elevations in December 1998 correlate well with the lower levels measured 
during the winter months of previous years. 
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4.0 Groundwater Quality Conditions 

4.1 Distribution of Hydrocarbons in Groundwater 

A historical listing of benzene, toluene, ethylbenzene and xylenes (BTEX) concentrations for offsite 
monitoring wells MW-3S, MW-3D, MW6S, MW-6D, and MW-9S is summarized in Table 3. Historical 
analytical results for polynuclear aromatic hydrocarbons (PAH) for the same monitoring wells are listed in 
Table 4. These tables list BTEX and PAH concentrations for the period from December 1993 to December 

Hydrocarbon concentration maps depicting the BTEX concentrations for the two 1998 sampling events are 
presented in Figure 2a and Figure 2b. PAH concentration maps were not constructed because the PAH 
levels in all sampled monitoring wells for each monitoring event were below laboratory detection limits 
and/or well below NMWQCC standards. BTEX concentrations in groundwater versus time for monitoring 
wells MW-6S and MW-9S, respectively, are depicted in Figures 3a and 3b. 

BTEX concentrations in all of the sampled monitoring wells and upstream and downstream river samples 
remained below the laboratory detection limits with the exception of monitoring wells MW-6S and MW-
9S. Trace levels of BTEX constituents were recorded in MW-9S during each sampling event, however 
concentrations were below NMWQCC standards. A benzene concentration of 130 micrograms per liter 
(Ug/L) in MW-6S during the June 25, 1998 sampling event was the only exceedance of NMWQCC 
standards. The detection of BTEX constituents may be related to a partial resaturation of the soil in the 
vicinity of the site. This is evidenced by the fact that BTEX levels in MW-6S have been lower during the 
winter seasons when water table elevations were lower. 

Though groundwater generally flows from north to south over the site, following the direction of the river 
flow, a local high area in groundwater elevation in the vicinity of MW-15 is affecting the direction of 
groundwater flow near MW-9S, introducing an easterly and northeasterly component to groundwater flow 
in this area. However, due to the proximity of monitoring well MW-10 approximately 300 feet northwest 
of monitoring well MW-9S, where over 2 feet of free-phase product is routinely observed, minor advective 
transport of BTEX constituents in the direction of MW-9S is a possibility. Given the relatively high 
concentration gradient between MW-10 and MW-9S, some dispersion of BTEX constituents over time into 
the vicinity of MW-9S may also occur. A third contributing factor to concentrations detected in MW-9S 
may be the flow from the west and south, according to the local groundwater gradient between wells MW-
15 and MW-9S. Concentrations in MW-9S may be related to flow from the direction of well MW-15, 
where benzene has been detected as high as 290 u.g/L (Dec. 1994). 

4.2 Distribution of Priority Pollutant Metals in Groundwater 

Historical groundwater sample analytical results for Priority Pollutant metals (antimony, arsenic, beryllium, 
cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc) are presented in 
Table 5. The NMWQCC standards are also listed in the tables for comparison. Constituents with 
concentrations above the NMWQCC standards are highlighted in boldface type. The laboratory reports and 
COC documentation are included in Appendix C. 

1998. 
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The metal analytical results for the 1998 semi-annual and annual monitoring events indicate no constituents 
exceeded the NMWQCC standards. 
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Table 4 

Brickland Refinery 

Total PAH Concentrations in Monitoring Wells and River Surface Water Samples (Dec. 1993 to Dec. 1998) 

Well ID 12/8/93 3/25/94 7/12/94 9/28/94 12/13/94 3/28/95 6/21/95 6/21/96 6/26/97 6/25/98 

MW-3S ND ND ND ND ND ND ND ND ND ND 

MW-3D ND ND ND ND ND ND ND ND ND, ND ND 

MW-6S ND ND ND ND ND ND 15, 10 ND ND ND 

MW-6D ND - ND ND ND ND ND ND, ND ND ND, ND 

MW-9S ND ND ND ND ND ND ND ND ND ND 

Riv-Up -- — — — — — ... ND ND ND 

Riv-Down — — — — — — ... ND ND ND 

Notes: All Results in Micrograms per Liter (ug/L) 

ND indicates constituent was not detected 

— Indicates water sample was not analyzed for polynuclear aromatic hydrocarbons (PAH). 
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5.0 Free-Phase Product and Remediation System Performance 

Free-phase product thickness was measured in each monitoring well and well point with a Heron Model 
H0.1L or comparable oil/water interface probe. The historical product thickness measurements for each 
monitoring point are listed in Table 6. A Free-Phase Hydrocarbon Thickness map for the June 1998 and 
December 1998 monitoring events are depicted in Figures 4a and 4b, respectively. Monitoring points with 
measureable thicknesses of free-phase product during the June 1998 and December 1998 monitoring events 
are summarized below. 

Free-Phase Product Thickness 

Well ID 6/25/98 12/21/98 
MW-10 2.21 2.50 
WP-1 0.00 0.74 
WP-25 0.00 1.05 

WP-26S 0.00 0.39 
WP-27S 0.00 0.07 

Due to the continued presence of free-phase product, concentrated near the south portion of the site, a 
product recovery system was installed at monitoring well MW-10 as recommended in the approved Stage 2 
Abatement Plan. Installation of the Xitech product recovery system was completed on December 23, 1998. 
The product recovery system consists of the following components: 

• Xitech Model ADJ 1000 Smart Skimmer with polyethylene tubing 
• Xitech Model 2500 ES Electronic Timer powered by a 12-volt battery with solar panel 
• 80-gallon fiberglass-reinforced plastic (FRP) tank for product recovery containment with automatic 

shutoff sensor 
• One K-size (220 cubic feet) bottle of nitrogen gas with regulator to supply 
• The components listed above are mounted on a metal stand 
• The components listed above are contained within a 300-gallon capacity corrugated galvanized 

steel stock tank for secondary containment 
• The Xitech recovery system and monitoring well MW-10 are enclosed within a 10-foot long by 10-

foot wide by 8-foot tall chainlink fence. The top foot of the fence has 3 strands of barbed-wire. 
Access is provided through a 5-foot wide locked gate. 

• The components listed above are situated on a 6-inch layer of gravel. 

A schematic drawing, specifications , and photograph of the installed Xitech product recovery system is 
provided in Appendix C. The system does not contain any below-grade lines, therefore no pressurized 
integrity testing is required. Currently, the control box is set to pump for a duration of 10 minutes once per 
day. As of December 23, 1998, a total of approximately 1 Vi gallons of free-phase product have been 
removed from monitoring well MW-10. Site visits are conducted at approximately monthly intervals to 
monitor system performance, replace the bottled nitrogen supply, perform maintenance to system 
components, and to check for any vandalism activities. 
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Table 6 
Brickland Refinery 

Free-Phase Hydrocarbon Thickness Measurements (feet) 
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| MW-1 NM NM 0.00 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I MW-2 NM NM 0.00 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-3S NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 

MW-3D NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-4 NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 

MW-5 NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-6S NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 

MW-6D NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 

MW-7 NM NM 0.00 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 

MW-8 NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-9S NM NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-10 5.42 3.58 NM 3.45 2.40 2.46 NM 2.29 2.3 2.14 2.01 2.26 2.21 2.50 

MW-11 NM NM 0.00 0.00 0.05 NM NM 0.16 0 O.Ol O.Ol O.Ol 0.00 0.00 

MW-12 NM NM 0.00 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 NM 0.00 0.00 

MW-13 NM NM NM 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MW-14 NM NM NM 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 

MW-15 NM NM NM 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 0.00 0.00 0.00 

| MW-16 NM NM NM 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 

| MW-17 NM NM NM 0.00 0.00 0.00 0.00 0.00 NM 0.00 0.00 Dry 0.00 0.00 

| WP-1 NM NM NM 0.00 0.00 0.00 NM 0.16 NM O.Ol 0.00 Dry 0.00 0.74 

| WP-2 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

| WP-3 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

1 WP*4 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

1 WP"5 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

| WP-6 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 O.Ol 0.00 0.00 

1 WP-7 NM NM NM 0.00 0.00 0.00 NM NM NM 0.00 0.00 0.00 0.00 0.00 

| WP-8 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-9 0.01 NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-10 NM NM NM 0.00 0.20 Dry NM 0.00 NM Dry 0.00 Dry 0.00 Dry 

WP-11 0.01 NM NM 0.00 Dry Dry NM NM NM Dry 0.00 Dry 0.00 Dry 

WP-12 NM NM NM 0.00 Dry NM NM 0.00 NM Dry 0.00 Dry 0.00 Dry 

WP-13 NM NM NM 0.00 0.00 0.00 NM 0.00 NM Dry 0.00 Dry 0.00 Dry 

WP-14 NM NM NM 0.00 Tar NM NM 0.14 NM Tar Tar Tar Tar Tar 

WP-15 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.20 Dry 0.00 0.00 
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Table 6 
Brickland Refinery 

Free-Phase Hydrocarbon Thickness Measurements (feet) 
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WP-16 NM NM NM 0.00 NM NM NM 0.00 NM Dry Dry Dry 0.00 Dry 

WP-17 NM NM NM 0.00 Dry Dry NM 0.00 NM Dry 0.12 Dry 0.00 Dry 

WP-18 NM NM NM 0.00 0.00 0.00 NM 0.00 NM O.Ol O.Ol Dry 0.00 0.00 

WP-19 NM 0.01 NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-20 NM NM NM 0.00 NM 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-21 NM NM NM 0.00 0.00 0.00 NM 0.00 NM Dry 0.06 Dry 0.00 Dry 

| WP-22 NM NM NM 0.00 0.00 0.00 NM 0.00 NM NM NM NM 0.00 NM 

| WP-23 NM NM NM 0.00 0.00 0.00 NM 0.00 NM NM NM NM 0.00 NM 

| WP-24 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

J WP-25 0.05 0.05 NM 0.22 NM 0.20 NM 1.56 NM NM NM O.Ol 0.00 1.05 

WP-26S NM 0.12 NM 2.20 2.59 1.53 NM 0.00 NM 0.00 1.29 Tar 0.00 0.39 

WP-26D NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-27S NM NM NM 0.00 0.00 0.00 NM NM NM 0.00 0.00 0.00 0.00 0.07 

WP-27D NM NM NM 0.11 0.45 0.49 NM NM NM 0.48 0.44 1.18 0.00 0.00 

WP-28 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 Dry 0.00 Dry 

WP-29 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 O.Ol 0.00 0.00 0.00 

WP-30 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-31 NM NM NM 0.00 0.00 0.00 NM 0.00 NM Dry Dry Dry Dry Dry 

WP-32 NM NM NM Dry Dry Dry NM Dry NM Dry Dry Dry Dry Dry 

WP-33 NM NM NM 0.00 0.00 0.00 NM 0.00 NM O.Ol O.Ol 0.00 0.00 0.00 

WP-34 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-35 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 0.00 

WP-36 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.00 0.00 0.00 0.00 Dry 

WP-37 NM NM NM 0.00 0.00 0.00 NM 0.00 NM 0.04 0.17 0.00 0.00 0.00 

Notes: 
NM = Monitoring point was not measured 
Dry = Monitoring point was dry 
Tar = Thickness measurement not obtainable because of presence of thick tar-like substance in well point. 
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1998 Annual Groundwater Monitoring Report 
Huntsman Polymers Corporation - Brickland Refinery 

6.0 Conclusions 

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

• BTEX concentrations in all of the sampled monitoring wells and upstream and downstream 
river samples remained below the laboratory detection limits with the exception of monitoring 
wells MW-6S and MW-9S. Trace levels of BTEX constituents were recorded in MW-9S 
during each sampling event, however concentrations were below NMWQCC standards. A 
benzene concentration of 130 micrograms per liter (u.g/L) in MW-6S during the June 25, 1998 
sampling event was the only exceedance of NMWQCC standards. Benzene was not dtected in 
well MW-6S during the December 1998 monitoring round. 

• PAH levels in all sampled monitoring points were below laboratory detection limits and below 
NMWQCC standards during each monitoring event in 1998. 

• The metal analytical results for the 1998 semi-annual and annual monitoring events indicate no 
constituents exceeded the NMWQCC standards. 

• Measurable thicknesses of free-phase product was detected only in monitoring well MW-10 
during the June 1998 monitoring event. Product thickness measurements were detected in 
MW-10, WP-1, WP-25, WP-26S, and WP-27 during the December 1998 monitoring event and 
varied from 0.07 feet in WP-27S to 2.50 feet in MW-10. 

• As of December 23, 1998, a total of approximately 1 Vi gallons of free-phase product has been 
removed from monitoring well MW-10 using the Xitech product recovery system. 
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Huntsman Polymers Corporation - Brickland Refinery 

7.0 Recommendations 

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

• Continue free product recovery and groundwater monitoring as called for in the Stage 2 
Abatement Plan. 

• Though M W-15 is not currently sampled as part of the semi-annual monitoring program, a 
sample collected at this well (independently of the monitoring plan) and analyzed for BTEX 
constituents may provide useful additional data pertaining to the recent detect of these 
compounds in well MW-9S. 

• Since construction of the soil cap system has not yet been initiated, details of this operation will 
be included in the next annual groundwater monitoring report. 
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APPENDIX A 

GROUNDWATER ELEVATION HYDROGRAPHS 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS 

AND 

CHAIN OF CUSTODY DOCUMENTATION 



C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 98173 8 

Prepared F o r : 

BDM I n t e r n a t i o n a l , I n c . 
6001 I n d i a n School Road N . E . 

A l b u q u e r q u e , NM 87110 

A t t e n t i o n : Mike Se lke 

D a t e : 07 /27 /98 

Name: M i c h e l l e M. W e a t h e r f o r d Core L a b o r a t o r i e s , I n c . 
10703 East Be thany D r i v e 

T i t l e : P r o j e c t C o o r d i n a t o r A u r o r a , CO 80014 

PHONE: (303) 751-1780 
F A X . . : (303) 751-1784 

Trie analytical results oomions cx mierD'etai'ons contained m tms report are Dased uoon lUormation ana materia* suprjuea Oy ine cneni to' wnose oousive aro confidential use irvs 'eoor: na;» oeen rraoe Tne ana /icd' 'esu *s w r w h c ^'errjreta 

exoresseo reoresent tne Dest juagment ot Core Laooratones Core Laboratories nowever manes no warranty c reoresentanon egress o' •noned o' a r v type ano exoress.y oisoa'^s same as 'o t»e R'OTJ'"-' •• '• rjrooer one's- '"-«• provableness o* 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date : 07 /27 /98 

Job Number. 981738 : 95000161 
Cus tomer . . . BDM I n t e r n a t i o n a l , I n c . Customer P r o j e c t I D . . . . : REXENE 

Mike Selke P r o j e c t D e s c r i p t i o n . . . . : BDM Rexene Q u a r t e r l y Uaters 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

11 :00 

11 :00 

11 :00 

11 :00 

11 :00 

11 :00 

11 :00 

11 .00 

11 00 

11 00 

11 00 

Date 
Received 

Time 
Received 

981738-1 

981738-2 

981738-3 

981738-4 

981738-5 

981738-6 

981738-7 

981738-8 

981738-9 

981738-10 

981738-11 

9806251100 

9806251215 

9806251330 

9806251440 

9806251525 

9806251630 

9806251700 

9806251710 

9806251840 

9806251730 

9806251745 

MW-3S 

MW-3D 

MW-6S 

MW-6D 

MW-6M 

MW-9S 

TRIPBLANK 

RINSATE 

FIELDBLANK 

UPSTREAM 

DOWNSTREAM 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/25/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

06/26/1998 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 

09:30 
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C O R E LABORATORIES 

L A B O R A T O R Y 
Job Number: 981738 

TES T R E S U L T s 
Date: 07/27/98 

CUSTOMER BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251100 MW-3S 
Date Sampled : 06/25/1998 

Laboratory Sample ID: 981738-1 
Date Received : 06/PA/199R 

Time Sampled : 11:00 Time Received : no-^n 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200 7 Antimony (Sb), Diss. <0 01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Arsenic (As), Diss. <0 01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Beryllium (Be), Diss. <0 001 0.001 mg/L 07/16/98 Imt 

EPA 200 7 Cadmium (Cd), Diss. <0 0005 0.0005 mg/L 07/16/98 Imt 

EPA 200 7 Chromium (Cr), Diss. <0 005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Copper (Cu), Diss. <0 005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Iron (Fe), Diss. 0.26 0.03 mg/L 07/16/98 Imt 

EPA 200 7 Lead (Pb), Diss. <0 003 0.003 mg/L 07/16/98 Imt 

EPA 245 2 Mercury (Hg), Diss. <0 0002 0.0002 mg/L 07/01/98 veb 

EPA 200 7 Nickel (Ni), Diss. <0 005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Selenium (Se), Diss. <0 01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Silver (Ag), Diss. <0 005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Thai Iium (Tl), Diss. <0 01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Zinc (Zn), Diss. <0 005 0.005 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
IndenoO ,2,3-cd)pyrene 
1- Methylnaphthalene 
2- Methylnaphthalene 
Naphthalene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 

dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Da te : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251100 MW-3S Labora to ry Sample ID: 981738-1 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 . . . . : 09:30 
Sample M a t r i x : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07 /09 /98 dmj 
Pyrene ND 10 ug/L 07 /09 /98 dmj 
4 -Ch lo ro -3 -me thy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2-Chlorophenol ND 10 ug/L 07 /09 /98 dmj 
2 , 4 -D i ch l o ropheno l ND 10 ug/L 07 /09 /98 dmj 
2 ,4 -D imethy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2 , 4 - D i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 - M e t h y I - 4 , 6 - d i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 -N i t r opheno l ND 10 ug/L 07 /09 /98 dmj 
4 - N i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
Pentach loropheno l ND 50 ug/L 07 /09 /98 dmj 
Phenol ND 10 ug/L 07 /09 /98 dmj 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene ND 0.5 ug/L 06 /29 /98 maz 
Ethylbenzene ND 0.5 ug/L 06 /29 /98 maz 
Toluene ND 0.5 ug/L 06 /29 /98 maz 
Xylenes ( t o t a l ) ND 0.5 ug/L 06 /29 /98 maz 
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Tne analytical results, opinions of mterpt etal ions contained m tnis rerjon are Based upon informal >on ana material suDDiiefl oy fhe client tor wnose exclusive ana confidents use tnis reoon nas oeen mane Tne analytical resets oomnns o< inte'ceta Hons 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251215 MW-3D Laboratory Sample ID: 981738-2 
Date Sampled : 06/25/1998 Date Received : 06/26/1998 
Time Sampled : 11:00 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200.7 Antimony (Sb), Diss. <0.01 0 .01 mg/L 07/16/98 Imt 

EPA 200.7 Arsenic (As), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Beryllium (Be), Diss. <0.001 0 001 mg/L 07/16/98 Imt 

EPA 200.7 Cadmium (Cd), Diss. <0.0005 0 0005 mg/L 07/16/98 Imt 

EPA 200.7 Chromium (Cr), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Copper (Cu), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Iron (Fe), Diss. <0.03 0 03 mg/L 07/16/98 Imt 

EPA 200.7 Lead (Pb), Diss. <0.003 0 003 mg/L 07/16/98 Imt 

EPA 245.2 Mercury (Hg), Diss. <0.0002 0 0002 mg/L 07/01/98 veb 

EPA 200.7 Nickel (Ni), Diss. 0.006 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Selenium (Se), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Silver (Ag), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Thallium (Tl), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Zinc (Zn), Diss. <0.05 0 05 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene ND 10 ug/L 07/09/98 dmj 
Acenaphthylene ND 10 ug/L 07/09/98 dmj 
Anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(a)anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(b)fIuoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(k)fIuoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(ghi)perylene ND 10 ug/L 07/09/98 dmj 
Benzo(a)pyrene ND 10 ug/L 07/09/98 dmj 
Chrysene ND 10 ug/L 07/09/98 dmj 
Dibenzo(a,h)anthracene ND 10 ug/L 07/09/98 dmj 
Fluoranthene ND 10 ug/L 07/09/98 dmj 
Fluorene ND 10 ug/L 07/09/98 dmj 
Indenod ,2,3-cd)pyrene ND 10 ug/L 07/09/98 dmj 
1-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
2-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
Naphthalene ND 10 ug/L 07/09/98 dmj 
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Tne analytical results, opinions or interpretations contamea in tnis reoon are Dasea upon information ana mate'iai suoo"ed by tne client tor wnose exous.ve ana confidential use tnis report nas been maae Tne anaiytcai 'esi-'is opinion^ or mterpreta '>ons 
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C O R E LABORATORIES 

L A B O R A T O R Y TES T R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251215 MW-3D Laboratory Sample ID: 981738-2 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07/09/98 dmj 
Pyrene ND 10 ug/L 07/09/98 dmj 
4-ChIoro-3-methyIphenol ND 10 ug/L 07/09/98 dmj 
2-Chlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dichlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dimethylphenol ND 10 ug/L 07/09/98 dmj 
2,4-Dinitrophenol ND 50 ug/L 07/09/98 dmj 
2-MethyI-4,6-dini trophenol ND 50 ug/L 07/09/98 dmj 
2-Nitrophenol ND 10 ug/L 07/09/98 dmj 
4-Nitrophenol ND 50 ug/L 07/09/98 dmj 
Pentachlorophenol ND 50 ug/L 07/09/98 dmj 
Phenol ND 10 ug/L 07/09/98 dmj 
2,4,6-T r i chIorophenoI ND 10 ug/L 07/09/98 dmj 

SW-846 8020 Volatile Organics -Aromatics 
Benzene ND 0.5 ug/L 06/29/98 maz 
Ethylbenzene ND 0.5 ug/L 06/29/98 maz 
Toluene ND 0.5 ug/L 06/29/98 maz 
Xylenes (total) ND 0.5 ug/L 06/29/98 maz 
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Tne anaivlicai Jesuits. opinions or mien' etal ions contained m tnis recort are oaseci uoon information ana material supplied Dy the ener". tor wnose exr.ius.ve aro contioent.ai use mis reoon nas nepr- n-aarj T-* ; ana /tea. result-, o i , i w ; o- mte-n'sta no--" 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251330 MW-6S Laboratory Sample ID: 981738-3 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 ....: 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200.7 Antimony (Sb), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Arsenic (As), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Beryllium (Be), Diss. <0.001 0.001 mg/L 07/16/98 Imt 

EPA 200.7 Cadmium (Cd), Diss. <0.0005 0.0005 mg/L 07/16/98 Imt 

EPA 200.7 Chromium (Cr), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Copper (Cu), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Iron (Fe), Diss. 0.14 0.03 mg/L 07/16/98 Imt 

EPA 200.7 Lead (Pb), Diss. <0.003 0.003 mg/L 07/16/98 Imt 

EPA 245.2 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 07/01/98 veb 

EPA 200.7 Nickel (Ni), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Selenium (Se), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Silver (Ag), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Thallium (Tl), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Zinc (Zn), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene ND 10 ug/L 07/10/98 dmj 
Acenaphthylene ND 10 ug/L 07/10/98 dmj 
Anthracene ND 10 ug/L 07/10/98 dmj 
Benzo(a)anthracene ND 10 ug/L 07/10/98 dmj 
Benzo(b)fluoranthene ND 10 ug/L 07/10/98 dmj 
Benzo(k)fluoranthene ND 10 ug/L 07/10/98 dmj 
Benzo(ghi)perylene ND 10 ug/L 07/10/98 dmj 
Benzo(a)pyrene ND 10 ug/L 07/10/98 dmj 
Chrysene ND 10 ug/L 07/10/98 dmj 
Dibenzo(a,h)anthracene ND 10 ug/L 07/10/98 dmj 
Fluoranthene ND 10 ug/L 07/10/98 dmj 
Fluorene ND 10 ug/L 07/10/98 dmj 
Indenod ,2,3-cd)pyrene ND 10 ug/L 07/10/98 dmj 
1-Methylnaphthalene ND 10 ug/L 07/10/98 dmj 
2-Methylnaphthalene ND 10 ug/L 07/10/98 dmj 
Naphthalene ND 10 ug/L 07/10/98 dmj 
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Tne anaiyncai results, oomions or interrelations contained m tnis reoon ate oaseO uoon information ana material suooi'eO oy 'ne client ta' wnose excius ve ar a contioent.ai use m s reoon nas oeen maoe Tne d 
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C O R E LABORATORIES 

L A B O R A T O R Y TES T R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251330 MW-6S Laboratory Sample ID: 981738-3 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled......: 11:00 Time Received.. : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07/10/98 dmj 
Pyrene ND 10 ug/L 07/10/98 dmj 
4-Chloro-3-methylphenol ND 10 ug/L 07/10/98 dmj 
2-Chlorophenol ND 10 ug/L 07/10/98 dmj 
2,4-Dichlorophenol ND 10 ug/L 07/10/98 dmj 
2,4-Dimethylphenol ND 10 "ug/L 07/10/98 dmj 
2,4-Dinitrophenol ND 50 ug/L 07/10/98 dmj 
2-MethyI-4,6-dini trophenol ND 50 ug/L 07/10/98 dmj 
2-Nitrophenol ND 10 ug/L 07/10/98 dmj 
4-Nitrophenol ND 50 ug/L 07/10/98 dmj 
Pentachlorophenol ND 50 ug/L 07/10/98 dmj 
Phenol ND 10 ug/L 07/10/98 dmj 
2,4,6-Trichlorophenol ND 10 ug/L 07/10/98 dmj 

SW-846 8020 Volatile Organics -Aromatics 
Benzene 130 10 ug/L 06/29/98 maz 
Ethylbenzene 40 10 ug/L 06/29/98 maz 
Toluene ND 10 ug/L 06/29/98 maz 
Xylenes (total) ND 10 ug/L 06/29/98 maz 
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Tne analytical results, opinions or interpretations comamea in tnis repon are Da see upon information ano material supplied Dv tne ciient tor wnose e«cn-sve a''d condaentia: use tnis report Has oeen rvaae Tne anaV-cai results oiv>ons or mterpfeta tionr. 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251440 MW-6D 
Date Sampled : 06/25/1998 

Laboratory Sample ID: 981738-4 
Date Received : 06/26/1998 

Time Sampled : 11:00 : 09:311 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200 7 Antimony (Sb), Diss. <0 .01 0 01 mg/L 07/16/98 Imt 

EPA 200 7 Arsenic (As), Diss. <0 01 0 01 mg/L 07/16/98 Imt 

EPA 200 7 Beryllium (Be), Diss. <0 001 0 001 mg/L 07/16/98 Imt 

EPA 200 7 Cadmium (Cd), Diss. <0 0005 0 0005 mg/L 07/16/98 Imt 

EPA 200 7 Chromium (Cr), Diss. <0 005 0 005 mg/L 07/16/98 Imt 

EPA 200 7 Copper (Cu), Diss. <0 005 0 005 mg/L 07/16/98 Imt 

EPA 200 7 Iron (Fe), Diss. <0 03 0 03 mg/L 07/16/98 Imt 

EPA 200 7 Lead (Pb), Diss. <0 003 0 003 mg/L 07/16/98 Imt 

EPA 245 2 Mercury (Hg), Diss. <0 0002 0 0002 mg/L 07/01/98 veb 

EPA 200 7 Nickel (Ni), Diss. 0.015 0 005 mg/L 07/16/98 Imt 

EPA 200 7 Selenium (Se), Diss. <0 01 0 01 mg/L 07/16/98 Imt 

EPA 200 7 SiIver (Ag), Diss. <0 005 0 005 mg/L 07/16/98 Imt 

EPA 200 7 Thallium (Tl), Diss. <0 01 0 01 mg/L 07/16/98 Imt 

EPA 200 7 Zinc (Zn), Diss. <0 05 0 05 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fIuoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Chrysene 
D i benzoC a,h)anthracene 
Fluoranthene 
Fluorene 
IndenoO ,2,3-cd)pyrene 
1- Methylnaphthalene 
2- Methylnaphthalene 
Naphthalene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 

dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
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Tne analytical results opinions or mterorelations contained m tms reoon are baseO upon information ana material supoiiea ov tne client tor wnose exc JS<*e ar o conlioenna1 use tnis reoon nas oee" maoe Tne a^a^ticai resets opinions or interprets nor', 
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C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM In ternat iona l , Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251440 MW-6D Laboratory Sample ID: 981738-4 
Date Sampled : 06/25/1998 Date Received.. : 06/26/1998 
Time Sampled : 11:00 : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07/09/98 dmj 
Pyrene ND 10 ug/L 07/09/98 dmj 
4-Chloro-3-methylphenol ND 10 ug/L 07/09/98 dmj 
2-Chlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dichlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dimethylphenol ND 10 ug/L 07/09/98 dmj 
2,4-Dini trophenol ND 50 ug/L 07/09/98 dmj 
2-MethyI-4,6-dini trophenol ND 50 ug/L 07/09/98 dmj 
2-Nitrophenol ND 10 ug/L 07/09/98 dmj 
4-Ni trophenol ND 50 ug/L 07/09/98 dmj 
Pentachlorophenol ND 50 ug/L 07/09/98 dmj 
Phenol ND 10 ug/L 07/09/98 dmj 
2,4,6-Trichlorophenol ND 10 ug/L 07/09/98 dmj 

SW-846 8020 Vo la t i l e Organics -Aromatics 
Benzene ND 0.5 ug/L 06/29/98 maz 
Ethylbenzene ND 0.5 ug/L 06/29/98 maz 
Toluene ND 0.5 ug/L 06/29/98 maz 
Xylenes ( t o t a l ) ND 0.5 ug/L 06/29/98 maz 
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The analytical results, opinions or inter Cretan ons contained m this reoon are oased upon information ano materia' swooned Oy tne client tor wnose excus ve ar.a confidential use this reoon has oeen made Tne analytical results. oD^-ons or nterpreta nons 

expressec represent the Oest judgment o< Core Laboratories. Core Laboratories nowever manes no warranty o' representation exo'ess or imoiied ot any tyoe ana exoressiv disclaims same as to tne D'OduCtivi* cope' operators or p-otitaoieness o' 

c- .;.-)' ina one- m.n»>>a o'ooe'tv wen c sana ^ copnec< 3" w,'n wnicn su;" reoon s used or re"e3 -CO" tor 3"\, 'PSST- v f j ' s ^ ^ - T1- s -ec:- "a t,» recreate:: ? " ' t--*-' ." "" <«-f "-' . ^ ,ir • 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251525 MW-6M 
Date Sampled : 06/25/1998 

Laboratory Sample ID: 981738-5 
Date Received : 06/26/1998 

Time Sampled : 11:00 Time Received : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200 7 Antimony (Sb), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Arsenic (As), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Beryllium (Be), Diss. <0.001 0.001 mg/L 07/16/98 Imt 

EPA 200 7 Cadmium (Cd), Diss. <0.0005 0.0005 mg/L 07/16/98 Imt 

EPA 200 7 Chromium (Cr), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Copper (Cu), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Iron (Fe), Diss. <0.3 0.3 mg/L 07/16/98 Imt 

EPA 200 7 Lead (Pb), Diss. <0.003 0.003 mg/L 07/16/98 Imt 

EPA 245 2 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 07/01/98 veb 

EPA 200 7 Nickel (Ni), Diss. 0.012 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Selenium (Se), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Silver (Ag), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200 7 Thallium (Tl), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200 7 Zinc (Zn), Diss. <0.05 0.05 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
IndenoO ,2,3-cd)pyrene 
1- Methylnaphthalene 
2- Methylnaphthalene 
Naphthalene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 
07/09/98 

dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T s 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID : 9806251525 MW-6M Labora to ry Sample ID : 981738-5 
Date Sampled : 06/25/1998 Date Rece i ved . . : 06/26/1998 
Time Sampled : 11:00 Time Rece i ved . . : 09:30 
Sample M a t r i x : Uater 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07 /09 /98 dmj 
Pyrene ND 10 ug/L 07 /09 /98 dmj 
4 -Ch lo ro -3 -me thy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2-Chlorophenol ND 10 ug/L 07 /09 /98 dmj 
2 , 4 - D i c h l o r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 
2 ,4 -D imethy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2 , 4 - D i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 - M e t h y l - 4 , 6 - d i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 - N i t r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 
4 - N i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
Pentach loropheno l ND 50 ug/L 07 /09 /98 dmj 
Phenol ND 10 ug/L 07 /09 /98 dmj 
2 , 4 , 6 - T r i c h l o r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene ND 0.5 ug/L 06 /29 /98 maz 
Ethylbenzene ND 0.5 ug/L 06 /29 /98 maz 
Toluene ND 0.5 ug/L 06 /29 /98 maz 
Xylenes ( t o t a l ) ND 0.5 ug/L 06 /29 /98 maz 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251630 MW-9S 
Date Sampled : 06/25/1998 

Laboratory Sample ID: 981738-6 
Date Rpreivpri • 06/2A/199R 

Time Sampled : 11:00 Time Received • no-^n 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200.7 Antimony (Sb), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Arsenic (As), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Beryl Iium (Be), Diss. <0.001 0.001 mg/L 07/16/98 Imt 

EPA 200.7 Cadmium (Cd), Diss. <0.0005 0.0005 mg/L 07/16/98 Imt 

EPA 200.7 Chromium (Cr), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Copper (Cu), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Iron (Fe), Diss. 1.05 0.03 mg/L 07/16/98 Imt 

EPA 200.7 Lead (Pb), Diss. <0.003 0.003 mg/L 07/16/98 Imt 

EPA 245.2 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 07/01/98 veb 

EPA 200.7 Nickel (Ni), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Selenium (Se), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Silver (Ag), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Thallium (Tl), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Zinc (Zn), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 
Fluorene 
Indenod ,2,3-cd)pyrene 
1- Methylnaphthalene 
2- Methylnaphthalene 
Naphthalene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 
07/10/98 

dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251630 MW-9S Laboratory Sample ID: 981738-6 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07/10/98 dmj 
Pyrene ND 10 ug/L 07/10/98 dmj 
4-Chloro-3-methylphenol ND 10 ug/L 07/10/98 dmj 
2-Chlorophenol ND 10 ug/L 07/10/98 dmj 
2,4-Dichlorophenol ND 10 ug/L 07/10/98 dmj 
2,4-Dimethylphenol ND 10 ug/L 07/10/98 dmj 
2,4-Dinitrophenol ND 50 ug/L 07/10/98 dmj 
2-MethyI-4,6-dinitrophenol ND 50 ug/L 07/10/98 dmj 
2-Nitrophenol ND 10 ug/L 07/10/98 dmj 
4-Nitrophenol ND 50 ug/L 07/10/98 dmj 
Pentachlorophenol ND 50 ug/L 07/10/98 dmj 
Phenol ND 10 ug/L 07/10/98 dmj 
2,4,6-Trichlorophenol ND 10 ug/L 07/10/98 dmj 

SW-846 8020 Volatile Organics -Aromatics 
Benzene 1.9 0.5 ug/L 06/29/98 maz 
Ethylbenzene 1.5 0.5 ug/L 06/29/98 maz 
Toluene 2.7 0.5 ug/L 06/29/98 maz 
Xylenes (total) 6.6 0.5 ug/L 06/29/98 maz 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID : 9806251700 TRIPBLANK 
Date Sampled : 06/25/1998 
Time Sampled : 11:00 
Sample M a t r i x : Water 

Labora to ry Sample ID : 981738-7 
Date Received : 06/26/1998 
Time Received : 09:30 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
0.5 

ug/L 
ug/L 
ug/L 
ug/L 

06 /29 /98 
06 /29 /98 
06 /29 /98 
06 /29 /98 

maz 
maz 
maz 
maz 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID : 9806251710 RINSATE 
Date Sampled : 06/25/1998 
Time Sampled : 11:00 
Sample M a t r i x : Water 

Labo ra to r y Sample ID : 981738-8 
Date Received : 06/26/1998 
Time Received : 09:30 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene 
Ethy lbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
0.5 

ug/L 
ug/L 
ug/L 
ug/L 

06 /29 /98 
06 /29 /98 
06 /29 /98 
06 /29 /98 

maz 
maz 
maz 
maz 
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Tne analytical results, opinions or interpretations contained in tnis report are Based upon information ana material supplied by tne client to< *nose 

expresseo represent tne best judgment ot Core Laooratones Core Laooratones. nowever makes no warranty or representation exoress or impi'e 

a~, ? oas coa v z ^ e ' r*1 nera •rooe r*i we11 or sar-o ir -cnnec'-'on w t " wnic*- sue""1 'eoo" s. usea o 1 re "eo ucc" - 0 ' a*". 'easo n w"a:soev'" 

o expressiv disciai D'niitaoieness O' 



1 C O R E LABORATORIES 
1 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Da te : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251840 FIELDBLANK Labora to ry Sample ID: 981738-9 
Date Sampled : 06/25/1998 Date Received : 06/26/1998 
Time Sampled : 11:00 Time Received : 09:30 
Sample M a t r i x : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
0.5 

ug/L 
ug/L 
ug/L 
ug/L 

06 /29 /98 
06 /29 /98 
06 /29 /98 
06 /29 /98 

maz 
maz 
maz 
maz 
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C O R E LABORATORIES 

L A B O R A T O R Y TEST R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251730 UPSTREAM 
Date Sampled : 06/25/1998 
Time Sampled : 11:00 
Sample Matrix : Uater 

Laboratory Sample ID: 981738-10 
Date Received : 06/26/1998 
Time Received : 09:30 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200.7 Antimony (Sb), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Arsenic (As), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Beryllium (Be), Diss. <0.001 0 001 mg/L 07/16/98 Imt 

EPA 200.7 Cadmium (Cd), Diss. <0.0005 0 0005 mg/L 07/16/98 Imt 

EPA 200.7 Chromium (Cr), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Copper (Cu), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Iron (Fe), Diss. <0.03 0 03 mg/L 07/16/98 Imt 

EPA 200.7 Lead (Pb), Diss. <0.003 0 003 mg/L 07/16/98 Imt 

EPA 245.2 Mercury (Hg), Diss. <0.0002 0 0002 mg/L 07/01/98 veb 

EPA 200.7 Nickel (Ni), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Selenium (Se), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Silver (Ag), Diss. <0.005 0 005 mg/L 07/16/98 Imt 

EPA 200.7 Thallium (Tl), Diss. <0.01 0 01 mg/L 07/16/98 Imt 

EPA 200.7 Zinc (Zn), Diss. <0.005 0. 005 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SU-846 8270B Semivolatile Organics (Client List) 
Acenaphthene ND 10 ug/L 07/09/98 dmj 
Acenaphthylene ND 10 ug/L 07/09/98 dmj 
Anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(a)anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(b)fluoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(k)fluoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(ghi)perylene ND 10 ug/L 07/09/98 dmj 
Benzo(a)pyrene ND 10 ug/L 07/09/98 dmj 
Chrysene ND 10 ug/L 07/09/98 dmj 
D i benzo(a,h)anth racene ND 10 ug/L 07/09/98 dmj 
Fluoranthene ND 10 ug/L 07/09/98 dmj 
Fluorene ND 10 ug/L 07/09/98 dmj 
IndenoO ,2,3-cd)pyrene ND 10 ug/L 07/09/98 dmj 
1-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
2-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
Naphthalene ND 10 ug/L 07/09/98 dmj 
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The analytical results, opinions a' interpretations contained m tn-s reoon are based upon information ano materia' spooned Dy tne cuent tor wnose e«c>usiye ano confioentia' use f - s repct nas oee n maoe Tr* ana /t cy- res,r> oo -i-pr-s o r nterpre'a tions 

exoresseo represent tne best luoQ^ent ot Core Laooratones Core Laooratones nowever makes no warranty or -eo'esentation express or imoi.ec o' an, type ano express v oisc aims same as f m*» r".3 J " ' . '. n'ooe' •yo-"a''""% r ' c n Man <-•->(-,<; c 



C O R E LABORATO RIE S 

L A B O R A T O R Y TES T R E S U L T S 
Job Number: 981738 Date: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251730 UPSTREAM Laboratory Sample ID: 981738-10 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 • 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07/09/98 dmj 
Pyrene ND 10 ug/L 07/09/98 dmj 
4-Chloro-3-methylphenol ND 10 ug/L 07/09/98 dmj 
2-Chlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dichlorophenol ND 10 ug/L 07/09/98 dmj 
2,4-Dimethylphenol ND 10 ug/L 07/09/98 dmj 
2,4-Dinitrophenol ND 50 ug/L 07/09/98 dmj 
2-MethyI-4,6-dinitrophenol ND 50 ug/L 07/09/98 dmj 
2-Nitrophenol ND 10 ug/L 07/09/98 dmj 
4-Nitrophenol ND 50 ug/L 07/09/98 dmj 
Pentachlorophenol ND 50 ug/L 07/09/98 dmj 
Phenol ND 10 ug/L 07/09/98 dmj 
2,4,6-Trichlorophenol ND 10 ug/L 07/09/98 dmj 

SW-846 8020 Volatile Organics -Aromatics 
Benzene ND 0.5 ug/L 06/29/98 maz 
Ethylbenzene ND 0.5 ug/L 06/29/98 maz 
Toluene ND 0.5 ug/L 06/29/98 maz 
Xylenes (total) ND 0.5 ug/L 06/29/98 maz 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Da te : 07 /27 /98 

CUSTOMER: BDM International, Inc. PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251745 DOWNSTREAM Laboratory Sample ID: 981738-11 
Date Sampled : 06/25/1998 : 06/26/1998 
Time Sampled : 11:00 : 09:30 
Sample Matrix : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

EPA 200.7 Antimony (Sb), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Arsenic (As), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Beryllium (Be), Diss. <0.001 0.001 mg/L 07/16/98 Imt 

EPA 200.7 Cadmium (Cd), Diss. <0.0005 0.0005 mg/L 07/16/98 Imt 

EPA 200.7 Chromium (Cr), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Copper (Cu), Diss. • <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Iron (Fe), Diss. 0.04 0.03 mg/L 07/16/98 Imt 

EPA 200.7 Lead (Pb), Diss. <0.003 0.003 mg/L 07/16/98 Imt 

EPA 245.2 Mercury (Hg), Diss. <0.0002 0.0002 mg/L 07/01/98 veb 

EPA 200.7 Nickel (Ni), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Selenium (Se), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Silver (Ag), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

EPA 200.7 Thallium (Tl), Diss. <0.01 0.01 mg/L 07/16/98 Imt 

EPA 200.7 Zinc (Zn), Diss. <0.005 0.005 mg/L 07/16/98 Imt 

SW-846 3520B Extraction (Continuous Liq/Liq) 
Continuous Liquid-Liquid Extraction Complete 07/02/98 slf 

SW-846 8270B Semivolatile Organics (Client List) 
Acenaphthene ND 10 ug/L 07/09/98 dmj 
Acenaphthylene ND 10 ug/L 07/09/98 dmj 
Anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(a)anthracene ND 10 ug/L 07/09/98 dmj 
Benzo(b)fIuoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(k)fluoranthene ND 10 ug/L 07/09/98 dmj 
Benzo(ghi)perylene ND 10 ug/L 07/09/98 dmj 
Benzo(a)pyrene ND 10 ug/L 07/09/98 dmj 
Chrysene ND 10 ug/L 07/09/98 dmj 
Dibenzo(a,h)anthracene ND 10 ug/L 07/09/98 dmj 
Fluoranthene ND 10 ug/L 07/09/98 dmj 
Fluorene ND 10 ug/L 07/09/98 dmj 
Indenod ,2,3-cd)pyrene ND 10 ug/L 07/09/98 dmj 
1-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
2-Methylnaphthalene ND 10 ug/L 07/09/98 dmj 
Naphthalene ND 10 ug/L 07/09/98 dmj 
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C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 981738 Date : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE ATTN: Mike Selke 

Customer Sample ID: 9806251745 DOWNSTREAM Labora to ry Sample ID: 981738-11 
Date Sampled : 06/25/1998 Date Rece i ved . . : 06/26/1998 
Time Sampled : 11:00 : 09:30 
Sample M a t r i x : Water 

TEST METH PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

Phenanthrene ND 10 ug/L 07 /09 /98 dmj 
Pyrene ND 10 ug/L 07 /09 /98 dmj 
4 -Ch lo ro -3 -me thy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2-Chlorophenol ND 10 ug/L 07 /09 /98 dmj 
2 , 4 - D i c h l o r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 
2 ,4 -D imethy lpheno l ND 10 ug/L 07 /09 /98 dmj 
2 , 4 - D i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 - M e t h y l - 4 , 6 - d i n i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
2 - N i t r o p h e n o l ND 10 ug/L 07 /09 /98 dmj 
4 - N i t r o p h e n o l ND 50 ug/L 07 /09 /98 dmj 
Pentach loropheno l ND 50 ug/L 07 /09 /98 dmj 
Phenol ND 10 ug/L 07 /09 /98 dmj 
2 ,4 ,6 -T r i ch IorophenoI ND 10 ug/L 07 /09 /98 dmj 

SW-846 8020 V o l a t i l e Organics -Aromat ics 
Benzene ND 0.5 ug/L 06 /29/98 maz 
Ethy lbenzene ND 0.5 ug/L 06 /29 /98 maz 
Toluene ND 0.5 ug/L 06 /29 /98 maz 
Xylenes ( t o t a l ) ND 0.5 ug/L 06 /29 /98 maz 
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1 \LAB C O R E LABORATORIES 

Job Number . : 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

: SW-846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s : mg/L 

(Sb) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * L i m i t s Date Time 

ICV 980710V 2 43716 2 .5 97.5 % 90-110 07/16/1998 0928 
ICB 980716B -0 00209 0.01 07/16/1998 0932 
ISB 980707E 0 90252 1 .0013 90.1 % 80-120 07/16/1998 0941 
MB 0625 0 00092 0.01 07/16/1998 0958 
SB 980601S 1 02948 1 .00 102.9 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0 95853 1 .00 0.00240 95 .6 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0 96345 0.95853 1 .00 0.00240 96.1 % 80-120 07/16/1998 1018 

0.5 R 20 
CCV 980710V 2 42526 2 .5 97.0 % 90-110 07/16/1998 1026 
CCB 980716B 0 00011 0.01 07/16/1998 1030 
MB 0629 -0 00008 0.01 07/16/1998 1033 
SB 980601S 0 98034 1 .00 98.0 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 01385 1 .00 0.00245 101.1 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 0 98340 1.01385 1 .00 0.00245 98.1 % 80-120 07/16/1998 1040 

SD 981711-4 
CCV 
CCB 
SB 
CCV 
CCB 
SD 981666-6 
MB 
LCS 
SB 
SD 981626-3 
CCV 
CCB 
PDS 981725-9 
PSD 981725-9 

MB 
SB 
MS 981705-4 
MSD 981705-4 

CCV 
CCB 
CCV 
CCB 
CCV 
CCB 
PDS 981716-2 
PSD 981716-2 

SB 
MS 981752-1 
MSD 981752-2 

CCV 
CCB 
PDS 981725-2 
PSD 981725-2 

980710V 
980716B 
980601S 
980710V 
980716B 

0709 
980490 
980703S 

980710V 
980716B 
980703S 
980703S 

0707 
980703S 
980703S 
980703S 

980710V 
980716B 
980710V 
980716B 
980710V 
980716B 
980703S 
980703S 

980601S 
980601S 
980601S 

980710V 
980716B 
980703S 
980703S 

-0.00045 
2.45139 

-0.00053 
0.96179 
2.48308 

-0.00138 
0.00064 

-0.00118 
0.66149 
0.49392 
0.00039 
2.50280 

-0.00240 
0.46495 
0.47321 

0.00177 
0.51712 
0.51230 
0.51435 

2.51619 
-0 .00107 
2.48437 

-0.00108 
2.55305 

-0.00193 
0.47536 
0.48329 

1.02570 
1.02295 
1.02660 

2.40347 
-0.00029 
0.40255 
0.50644 

0.46495 

0.51230 

0.47536 

1.02295 

0.40255 

2.5 

1.00 
2.5 

0.650000 
0.5000 

2.5 

0.5000 
0.5000 

0.5000 
0.5000 
0.5000 

2.5 

2.5 

2.5 

0.5000 
0.5000 

1.00 
1.00 
1.00 

2.5 

0.5000 
0.5000 

0.00024 

0.00213 

-0.00015 

-0.00262 
-0.00262 

-0.00061 
-0.00061 

-0.00093 
-0.00093 

0.00315 
0.00315 

-0.00260 
-0.00260 

3 .0 

98.1 

96.2 
99.3 

101.8 
98 .8 

100.1 

93.5 
95.2 

1.8 

103.4 
102.6 
103.0 

0.4 
100.6 

99.4 

102.1 

95.3 
96 .8 

1.7 
102.6 
102.0 
102.3 

0.4 
96 .1 

81.0 
101.8 
22.9 

R 20 

% 90-110 
0.01 

% 75-125 
% 90-110 

0.01 

0.01 
% 80-120 
% 75-125 

90-110 
0.01 

75-125 
75-125 

20 
0.01 

75-125 
80-120 
80-120 

20 
90-110 

0.01 
90-110 

0.01 
90-110 

0.01 
75-125 
75-125 

20 
75-125 
80-120 
80-120 

20 
90-110 

0.01 
75-125 
75-125 

20 

07/16/1998 1052 
07/16/1998 1100 
07/16/1998 1104 
07/16/1998 1106 
07/16/1998 1144 
07/16/1998 1150 
07/16/1998 1202 
07/16/1998 1235 
07/16/1998 1238 
07/16/1998 1240 
07/16/1998 1245 
07/16/1998 1251 
07/16/1998 1257 
07/16/1998 1306 
07/16/1998 1307 

07/16/1998 1310 
07/16/1998 1312 
07/16/1998 1317 
07/16/1998 1319 

07/16/1998 1328 
07/16/1998 1333 
07/16/1998 1400 
07/16/1998 1408 
07/16/1998 1435 
07/16/1998 1448 
07/16/1998 1459 
07/16/1998 1501 

07/16/1998 1507 
07/16/1998 1510 
07/16/1998 1512 

07/16/1998 1535 
07/16/1998 1544 
07/16/1998 1549 
07/16/1998 1550 
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C O R E LABORATORIES 

Q U A l I H C O N T R O L R E S U L T S 
Job Number : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , Inc PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method . : SW-846 6010A • 37018 Ana lys t . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) Un i t s : mg/L 

: Antimony (Sb) 

QC Lab ID Reagent QC Resu l t ac Resu l t True Value Or i g . Value Ca lc . Resu l t * L i m i t s Date Time 

PDS 981725-3 980703S 0 .51890 0 .5000 -0.00195 104.2 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0 .54985 0.51890 0 .5000 -0.00195 110.4 % 75-125 07/16/1998 1556 

5 .8 R 20 
PDS 981725-4 980703S 0 .46274 0 .5000 0.00655 91.2 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0 .53797 0.46274 0 .5000 0.00655 106.3 % 75-125 07/16/1998 1602 

15.0 R 20 
CCV 980710V 2 .32686 2 .5 93 .1 % 90-110 07/16/1998 1610 
CCB 980716B -0 .00076 0.01 07/16/1998 1614 
CCV 980710V 2.44452 2 .5 97 .8 % 90-110 07/16/1998 1639 
CCB 980716B -0 .00282 0.01 07/16/1998 1642 
SD 981739-3 -0 .00247 -0.00113 07/16/1998 1647 
ISB 980707E 0 .91716 1 .0013 91 .6 % 80-120 07/16/1998 1657 
CCV 980710V 2 .45770 2 .5 98.3 % 90-110 07/16/1998 1701 
CCB 980716B -0 .00166 0.01 07/16/1998 1706 

Test Method, . : SW- 846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * Limi t s Date Time 

ICV 980710V 2 47375 2 5 99.0 % 90-110 07/16/1998 0928 
ICB 980716B 0 00338 0.01 07/16/1998 0932 
ISB 980707E 0 95308 1 0022 95 .1 % 80-120 07/16/1998 0941 
MB 0625 0 00394 0.01 07/16/1998 0958 
SB 980601S 1 04841 1 00 104.8 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 1 00447 1 00 0.01001 99.4 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 1 00938 1.00447 1 00 0.01001 99 .9 % 80-120 07/16/1998 1018 

0.5 R 20 
CCV 980710V 2 44610 2 5 97 .8 % 90-110 07/16/1998 1026 
CCB 980716B 0 00290 0.01 07/16/1998 1030 
MB 0629 0 00004 0.01 07/16/1998 1033 
SB 980601S 0 99653 1 00 99 .7 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 03492 1 00 0.00452 103.0 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 1 00861 1.03492 1 00 0.00452 100.4 X 80-120 07/16/1998 1040 

2 .6 R 20 
SD 981711-4 0 00197 0.00140 07/16/1998 1052 
CCV 980710V 2 48075 2 5 99.2 % 90-110 07/16/1998 1100 
CCB 980716B 0 00193 0.01 07/16/1998 1104 
SB 980601S 1 10051 1 00 110.1 % 75-125 07/16/1998 1106 
CCV 980710V 2 . 52405 2 5 101.0 % 90-110 07/16/1998 1144 
CCB 980716B 0. 00238 0.01 07/16/1998 1150 
SD 981666-6 0.00511 0.02837 07/16/1998 1202 
LCS 980490 0. 77294 0 715000 108.1 % 80-120 07/16/1998 1238 
SB 980703S 1 . 93961 2 000 97.0 % 75-125 07/16/1998 1240 
SD 981626-3 0. 01242 0.05295 07/16/1998 1245 
CCV 980710V 2.53141 2 . 5 101.3 % 90-110 07/16/1998 1251 
CCB 980716B 0 . 00199 0.01 07/16/1998 1257 
PDS 981725-9 980703S 1 . 87754 2 . 000 0.00909 93.4 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 1 . 92494 1.87754 2 . 000 0.00909 95.8 % 75-125 07/16/1998 1307 

2.5 R 20 
SB 980703S 2 . 07841 2 . 000 103.9 % 75-125 07/16/1998 1312 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Q u A L I T Y C O N T R 0 L R E S U L T S 
Job Number . : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

: SU -846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . : mg/L 
Parameter : A rsen i c (As) 

OC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

MS 981705-4 980703S 2.06122 2 .000 0.00723 102.7 % 80-120 07/16/1998 1317 
MSD 981705-4 9B0703S 2.06513 2.06122 2 .000 0.00723 102.9 % 80-120 07/16/1998 1319 

0.2 R 20 
CCV 980710V 2.52778 2 .5 101.1 X 90-110 07/16/1998 1328 
CCB 980716B 0.00105 0.01 07/16/1998 1333 
CCV 980710V 2.50692 2 .5 100.3 X 90-110 07/16/1998 1400 
CCB 980716B 0.00266 0.01 07/16/1998 1408 
CCV 980710V 2.57598 2 .5 103.0 X 90-110 07/16/1998 1435 
CCB 980716B -0.00011 0.01 07/16/1998 1448 
PDS 981716-2 980703S 1.95018 2 .000 0.00152 97.4 X 75-125 07/16/1998 1459 
PSD 981716-2 980703S 1.96244 1.95018 2 .000 0.00152 98 .0 % 75-125 07/16/1998 1501 

0 .6 R 20 
SB 980601S 1.03923 1 .00 103.9 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1.05545 1 .00 0.00560 105.0 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1.05794 1.05545 1 .00 0.00560 105.2 % 80-120 07/16/1998 1512 

0.2 R 20 
CCV 980710V 2.43322 2 .5 97 .3 % 90-110 07/16/1998 1535 
CCB 980716B 0.00217 0.01 07/16/1998 1544 
PDS 981725-2 980703S 2.23652 2 .000 0.00728 111.5 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 2.26652 2.23652 2 .000 0.00728 113.0 % 75-125 07/16/1998 1550 

1.3 R 20 
PDS 981725-3 980703S 2.39064 2 .000 0.00732 119.2 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 2.38534 2.39064 2 .000 0.00732 118.9 % 75-125 07/16/1998 1556 

0.2 R 20 
PDS 981725-4 980703S 2.39024 2 000 0.00644 119.2 X 75-125 07/16/1998 1600 
PSD 981725-4 980703S 2.36672 2.39024 2 .000 0.00644 118.0 % 75-125 07/16/1998 1602 

1.0 R 20 
CCV 980710V 2.35615 2 5 94 .2 % 90-110 07/16/1998 1610 
CCB 980716B 0.00190 0.01 07/16/1998 1614 
CCV 980710V 2.47356 2 5 98 .9 % 90-110 07/16/1998 1639 
CCB 980716B 0.00178 0.01 07/16/1998 1642 
SD 981739-3 -0.00045 -0.00106 07/16/1998 1647 
ISB 980707E 0.97028 1 0022 96 .8 X 80-120 07/16/1998 1657 
CCV 980710V 2.49115 2 5 99 .6 X 90-110 07/16/1998 1701 
CCB 980716B 0.00140 0.01 07/16/1998 1706 

Test Method . . : SW-846 6010A B a t c h . . , : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * L i m i t s Date Time 

MB 0624 0.00023 0.001 06/25/1998 1537 
MS 981544-1 980601S 1.03350 1 00 0.00189 103.2 X 80-120 06/25/1998 1545 
MSD 981544-1 980601S 1.03282 1.03350 1 00 0.00189 103.1 X 80-120 06/25/1998 1548 

0.1 R 20 
ICV 980710V 2.49282 2 5 99 .7 % 90-110 07/16/1998 0928 
ICB 980716B 0.00010 0.001 07/16/1998 0932 
ISB 980707E 0.46243 0 5006 92.4 % 80-120 07/16/1998 0941 
MB 0625 0.00032 0.001 07/16/1998 0958 
SB 980601S 1.05177 1 00 105.2 X 75-125 07/16/1998 1007 
MS 981714-1 980601S 0.92315 1 00 0.00010 92.3 X 80-120 07/16/1998 1016 
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* %=% REC, R=RPD , A=ABS D i f f , D=% D i f f 
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C O R E LABORATORIES 

Job Number.: 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

-846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date Time 

MSD 981714-1 980601S 0 .92574 0.92315 1 .00 0.00010 92 .6 % 80-120 07/16/1998 1018 
0 .3 R 20 

CCV 980710V 2 .42331 2 .5 96 9 % 90-110 07/16/1998 1026 
CCB 980716B 0 .00010 0.001 07/16/1998 1030 
MB 0629 0 .00032 0.001 07/16/1998 1033 
SB 980601S 0 98906 1 .00 98 9 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 02780 1 .00 0.00064 102 7 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 0 .99726 1.02780 1 .00 0.00064 99 .7 % 80-120 07/16/1998 1040 

3 .0 R 20 
SD 981711-4 0 .00032 0.00032 07/16/1998 1052 
CCV 980710V 2 .44057 2 .5 97 .6 % 90-110 07/16/1998 1100 
CCB 980716B 0 .00032 0.001 07/16/1998 1104 
SB 980601S 1 .03655 1 .00 103 7 % 75-125 07/16/1998 1106 
CCV 980710V 2 50209 2 .5 100 1 % 90-110 07/16/1998 1144 
CCB 980716B 0 00032 0.001 07/16/1998 1150 
SD 981666-6 0 00075 0.00260 07/16/1998 1202 
MB 0709 0 00032 0.001 07/16/1998 1235 
LCS 980490 1 10649 1 .040000 106 4 % 80-120 07/16/1998 1238 
SB 980703S 0 .04981 0 .05000 99 .6 % 75-125 07/16/1998 1240 
SD 981626-3 0 00078 0.00358 07/16/1998 1245 
CCV 980710V 2 49942 2 .5 100 0 % 90-110 07/16/1998 1251 
CCB 980716B 0 00032 0.001 07/16/1998 1257 
PDS 981725-9 980703S 0 04917 0 .05000 0.00023 97 9 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0 04993 0.04917 0 05000 0.00023 99 4 % 75-125 07/16/1998 1307 

1 5 R 20 
MB 0707 0 00032 0.001 07/16/1998 1310 
SB 980703S 0 05252 0 05000 105 0 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0 05165 0 05000 0.00011 103 1 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0 05144 0.05165 0 05000 0.00011 102 7 % 80-120 07/16/1998 1319 

0 4 R 20 
CCV 980710V 2 51797 2 5 100 7 % 90-110 07/16/1998 1328 
CCB 980716B 0 00021 0.001 07/16/1998 1333 
CCV 980710V 2 46154 2 5 98 5 % 90-110 07/16/1998 1400 
CCB 980716B 0 00032 0.001 07/16/1998 1408 
CCV 980710V 2 51161 2 5 100 5 % 90-110 07/16/1998 1435 
CCB 980716B 0 00010 0.001 07/16/1998 1448 
PDS 981716-2 980703S 0 04937 0 05000 0.00010 98 5 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0 04959 0.04937 0 05000 0.00010 99 0 % 75-125 07/16/1998 1501 

0 4 R 20 
SB 980601S 1 03893 1 00 103 9 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1 04205 1 00 0.00064 104 1 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1 04961 1.04205 1 00 0.00064 104 9 % 80-120 07/16/1998 1512 

0 7 R 20 
CCV 980710V 2 44779 2 5 97 .9 % 90-110 07/16/1998 1535 
CCB 980716B 0. 00032 0.001 07/16/1998 1544 
PDS 981725-2 980703S 0. 05004 0 05000 -0.00051 101 1 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0. 05048 0.05004 0 05000 -0.00051 102 0 % 75-125 07/16/1998 1550 

0. 9 R 20 
PDS 981725-3 980703S 0 . 05526 0 05000 -0.00006 110. 6 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0 . 05526 0.05526 0 05000 -0.00006 110. 6 % 75-125 07/16/1998 1556 

0 0 R 20 
PDS 981725-4 980703S 0 . 05440 0 05000 -0.00017 109 1 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0 . 05375 0.05440 0 05000 -0 .00017 107.8 % 75-125 07/16/1998 1602 

1 2 R 20 
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C O R E L A B O R A T O R I E S 

Job Number.: 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

: SW -846 601 OA Batch, . : 370.18 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

CCV 980710V 2.29564 2.5 91 .8 % 90-110 07/16/1998 1610 
CCB 980716B 0.00032 0.001 07/16/1998 1614 
CCV 980710V 2.40141 2.5 96.1 % 90-110 07/16/1998 1639 
CCB 980716B 0.00054 0.001 07/16/1998 1642 
SD 981739-3 0.00032 0.00011 07/16/1998 1647 
ISB 980707E 0.45509 0.5006 90 .9 % 80-120 07/16/1998 1657 
CCV 980710V 2.42181 2.5 96 .9 % 90-110 07/16/1998 1701 
CCB 980716B 0.00043 0.001 07/16/1998 1706 

Test Method, : SW -846 601 OA B a t c h . . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * Limi t s Date Time 

ICV 980710V 1.03191 1.0 103.2 % 90-110 07/16/1998 0928 
ICB 980716B -0.00003 0.0006 07/16/1998 0932 
ISB 980707E 0.89706 0.9974 89 .9 % 80-120 07/16/1998 0941 
MB 0625 -0.00008 0.0006 07/16/1998 0958 
SB 98060IS 1.04661 1.00 104.7 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0.88027 1.00 -0.00048 88.1 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0.88077 0.88027 1.00 -0.00048 88 .1 % 80-120 07/16/1998 1018 

0.1 R 20 
CCV 980710V 1.00937 1.0 100.9 % 90-110 07/16/1998 1026 
CCB 980716B -0.00032 0.0006 07/16/1998 1030 
MB 0629 -0.00000 0.0006 07/16/1998 1033 
SB 980601S 0.98934 1.00 98 .9 % 75-125 07/16/1998 1035 
MS 981713-13 98060IS 1.02397 1.00 0.00086 102.3 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 0.99650 1.02397 1.00 0.00086 99 .6 % 80-120 07/16/1998 1040 

2 .7 R 20 
SD 981711-4 -0 .00009 -0.00032 07/16/1998 1052 
CCV 980710V 1.02843 1.0 102.8 % 90-110 07/16/1998 1100 
CCB 980716B 0.00001 0.0006 07/16/1998 1104 
SB 980601S 1.08476 1.00 108.5 % 75-125 07/16/1998 1106 
CCV 980710V 1.05555 1.0 105.6 % 90-110 07/16/1998 1144 
CCB 980716B -0.00017 0.0006 07/16/1998 1150 
SD 981666-6 0.00134 0.00779 07/16/1998 1202 
MB 0709 -0.00008 0.0006 07/16/1998 1235 
LCS 980490 0.66934 0.589000 113.6 % 80-120 07/16/1998 1238 
SB 980703S 0.05137 0.05000 102.7 % 75-125 07/16/1998 1240 
SD 981626-3 0.00209 0.01363 07/16/1998 1245 
CCV 980710V 1.05396 1.0 105.4 % 90-110 07/16/1998 1251 
CCB 980716B -0.00013 0.0006 07/16/1998 1257 
PDS 981725-9 980703S 0.05346 0.05000 0.00341 100.1 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0.05431 0.05346 0.05000 0.00341 101.8 % 75-125 07/16/1998 1307 

1.6 R 20 
MB 0707 -0.00004 0.0006 07/16/1998 1310 
SB 980703S 0.05474 0.05000 109.5 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0.05231 0.05000 -0.00024 105.1 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0.05209 0.05231 0.05000 -0.00024 104.7 % 80-120 07/16/1998 1319 

0.4 R 20 
CCV 980710V 1.06070 1.0 106.1 % 90-110 07/16/1998 1328 

Page 25 
* %=% REC, R=RPD , A=ABS D i f f , D=% D i f f 

Tne analytical results opinions ot interpretations contained m tnis report are Das ed upon information ano material suDDi'eC D^ tne client tor v .nose e«c „s.«e ano continents use tn.s • oon nas oeen maoe Tnean , t , . a l . e „ , . S O0,n,on,o . n , „ 0 „ , a , . o n . 

e«,-e s.eo r.oresenr t n , oest uogment ot Core Laooratones Core Laooratones nowever manes no warranty or representation exoress o monec G' a" , tvoe ano exoress'v Oisc.a ms same as to me c , o - o 0 e r o o . r a „ o n , o . „ «•»-»'•' 
a-, r oas r-a, - or-*, m - •a 0 'ooe- , crsa-a - ro-wc" «n cn sue- reoo- s jsec J D S " to- an. . . a w - »-a-s- , . , T. n . . r « . . c . - 0 j r . n - .... ,; ; . . . , t 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , Inc PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

: SW 846 601 OA Batch : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) 

(Cd) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

CCB 980716B 0 .00004 0.0006 07/16/1998 1333 
CCV 980710V 1 .04162 1.0 104.2 % 90-110 07/16/1998 1400 
CCB 980716B -0 .00004 0.0006 07/16/1998 1408 
CCV 980710V 1 .07119 1.0 107.1 % 90-110 07/16/1998 1435 
CCB 980716B -0 .00011 0.0006 07/16/1998 1448 
PDS 981716-2 980703S 0 .05059 0.05000 -0 .00007 101.3 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0 .05095 0.05059 0.05000 -0 .00007 102.0 % 75-125 07/16/1998 1501 

0 .7 R 20 
SB 980601S 1 .03506 1.00 103.5 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1 .11886 1.00 0.10885 101.0 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1 .12881 1.11886 1.00 0.10885 102.0 % 80-120 07/16/1998 1512 

0 .9 R 20 
CCV 980710V 1 .01194 1.0 101.2 % 90-110 07/16/1998 1535 
CCB 980716B -0 .00014 0.0006 07/16/1998 1544 
PDS 981725-2 980703S 0 .05105 0.05000 -0.00041 102.9 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0 05205 0.05105 0.05000 -0.00041 104.9 % 75-125 07/16/1998 1550 

1.9 R 20 
PDS 981725-3 980703S 0 05838 0.05000 -0.00045 117.7 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0 05841 0.05838 0.05000 -0.00045 117.7 % 75-125 07/16/1998 1556 

0.1 R 20 
PDS 981725-4 980703S 0 05680 0.05000 -0.00047 114.5 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0 05568 0.05680 0.05000 -0.00047 112.3 % 75-125 07/16/1998 1602 

2.0 R 20 
CCV 980710V 0 96405 1.0 96.4 % 90-110 07/16/1998 1610 
CCB 980716B -0 00050 0.0006 07/16/1998 1614 
CCV 980710V 1 00718 1.0 100.7 % 90-110 07/16/1998 1639 
CCB 980716B -0 00032 0.0006 07/16/1998 1642 
SD 981739-3 -0 00014 -0.00022 07/16/1998 1647 
I SB 980707E 0 89573 0.9974 89 .8 % 80-120 07/16/1998 1657 
CCV 980710V 1 01465 1.0 101.5 % 90-110 07/16/1998 1701 
CCB 980716B -0 00014 0.0006 07/16/1998 1706 

Test Method . . : SW-846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . : mg/L 

A n a l y s t . 

(C r ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * L i m i t s Date Time 

MB 0624 0 00033 0.005 06/25/1998 1537 
MS 981544-1 980601S 1 . 02220 1.00 0.01961 100.3 % 80-120 06/25/1998 1545 
MSD 981544-1 98060IS 1 02287 1.02220 1.00 0.01961 100.3 % 80-120 06/25/1998 1548 

0.1 R 20 
ICV 980710V 2 54219 2.5 101.7 % 90-110 07/16/1998 0928 
ICB 980716B 0. 00074 0.005 07/16/1998 0932 
ISB 980707E 0. 46223 0.5001 92.4 % 80-120 07/16/1998 0941 
MB 0625 - 0 . ooooo 0.005 07/16/1998 0958 
SB 980601S 1 . 06137 1.00 106.1 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0. 95067 1.00 0.00000 95.1 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0 . 94469 0.95067 1.00 0.00000 94.5 % 80-120 07/16/1998 1018 

0 .6 R 20 
CCV 980710V 2 . 45170 2.5 98.1 % 90-110 07/16/1998 1026 
CCB 980716B - 0 . 00149 0.005 07/16/1998 1030 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number . : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , Inc PROJECT: BDM Rexene Q u a r t e r l y Uaters ATTN: Mike Selke 

Test Me thod . . : SW -846 601OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . : mg/L 

: Chromium ( C r ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

MB 0629 -0 .00149 0.005 07/16/1998 1033 
SB 98060IS 0 .99779 1 .00 99 .8 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 .02856 1 .00 0.00084 102.8 % 80-120 07/16/1998 1039 
MSD 981713-13 98060IS 0 .99564 1.02856 1 .00 0.00084 99.5 % 80-120 07/16/1998 1040 

3.3 R 20 
SD 981711-4 0 ooooo 0.00150 07/16/1998 1052 
CCV 980710V 2 48162 2 .5 99.3 % 90-110 07/16/1998 1100 
CCB 980716B 0 .00149 0.005 07/16/1998 1104 
SB 980601S 1 .06138 1 .00 106.1 % 75-125 07/16/1998 1106 
CCV 980710V 2 55267 2 .5 102.1 % 90-110 07/16/1998 1144 
CCB 980716B 0 00149 0.005 07/16/1998 1150 
SD 981666-6 0 .00480 0.03009 07/16/1998 1202 
MB 0709 -0 .00149 0.005 07/16/1998 1235 
LCS 980490 1 .00581 0 .902000 111.5 % 80-120 07/16/1998 1238 
SB 980703S 0 20816 0 .20000 104.1 % 75-125 07/16/1998 1240 
SD 981626-3 0 .02812 0.12474 07/16/1998 1245 
CCV 980710V 2 .56389 2 .5 102.6 % 90-110 07/16/1998 1251 
CCB 980716B 0 .00000 0.005 07/16/1998 1257 
PDS 981725-9 980703S 0 56426 0 20000 0.36883 97 .7 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0 .56800 0.56426 0 .20000 0.36883 99 .6 % 75-125 07/16/1998 1307 

0 .7 R 20 
MB 0707 0 00074 0.005 07/16/1998 1310 
SB 980703S 0 21340 0 20000 106.7 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0 20823 0 20000 -0 .00067 104.5 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0 21122 0.20823 0 20000 -0 .00067 105.9 % 80-120 07/16/1998 1319 

1.4 R 20 
CCV 980710V 2 57735 2 5 103.1 % 90-110 07/16/1998 1328 
CCB 980716B -0 00074 0.005 07/16/1998 1333 
CCV 980710V 2 53621 2 5 101.4 % 90-110 07/16/1998 1400 
CCB 980716B 0 00149 0.005 07/16/1998 1408 
CCV 980710V 2 57884 2 5 103.2 % 90-110 07/16/1998 1435 
CCB 980716B -0 ooooo 0.005 07/16/1998 1448 
PDS 981716-2 980703S 0 19919 0 20000 0.00000 99 .6 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0 20218 0.19919 0 20000 0.00000 101.1 % 75-125 07/16/1998 1501 

1.5 R 20 
SB 98060IS 1 04940 1 00 104.9 % 75-125 07/16/1998 1507 
MS 981752-1 98060IS 1 06811 1 00 0.02543 104.3 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1 06586 1.06811 1 00 0.02543 104.0 % 80-120 07/16/1998 1512 

0.2 R 20 
CCV 980710V 2 46740 2 5 98 .7 % 90-110 07/16/1998 1535 
CCB 980716B -0 00224 0.005 07/16/1998 1544 
PDS 981725-2 980703S 0 20596 0 20000 0.00004 103.0 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0 21046 0.20596 0 20000 0.00004 105.2 % 75-125 07/16/1998 1550 

2.2 R 20 
PDS 981725-3 980703S 0 22317 0 20000 -0.00072 111.9 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0 22616 0.22317 0 20000 -0.00072 113.4 % 75-125 07/16/1998 1556 

1.3 R 20 
PDS 981725-4 980703S 0. 22093 0 20000 0.00153 109.7 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0 22018 0.22093 0 20000 0.00153 109.3 % 75-125 07/16/1998 1602 

0.3 R 20 
CCV 980710V 2 . 33278 2 5 93.3 % 90-110 07/16/1998 1610 
CCB 980716B - 0 . ooooo 0.005 07/16/1998 1614 
CCV 980710V 2.44347 2 5 9 7 . 7 % 90-110 07 /16 /1998 1639 
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* %=% REC, R=RPD, A.=ABS D i f f , D=% D i f f 
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1 C O R E L A B O R A T O R I E S 

Job Number . : 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM n t e r n a t i o n a l . I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method. : SW 846 601 OA . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . 

( C D 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

CCB 980716B -0 .00000 0.005 07/16/1998 1642 
SD 981739-3 0 .00075 -0 .00072 07/16/1998 1647 
ISB 980707E 0 .45326 0.5001 90 .6 % 80-120 07/16/1998 1657 
CCV 980710V 2 .48236 2.5 99.3 % 90-110 07/16/1998 1701 
CCB 980716B -0 .00074 0.005 07/16/1998 1706 

Test Method. : SW-846 6010A . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . i/alue Ca lc . Resu l t * L i m i t s Date Time 

MB 0624 -0 .00137 0.005 06/25/1998 1537 
MS 981544-1 980601S 1 .08493 1.00 0 .06043 102.5 % 80-120 06/25/1998 1545 
MSD 981544-1 980601S 1 .08243 1.08493 1.00 0 .06043 102.2 % 80-120 06/25/1998 1548 

0.2 R 20 
ICV 980710V 2 .47389 2.5 99 .0 % 90-110 07/16/1998 0928 
ICB 980716B 0 .00008 0.005 07/16/1998 0932 
ISB 980707E 0 48333 0.4980 97.1 % 80-120 07/16/1998 0941 
MB 0625 -0 00065 0.005 07/16/1998 0958 
SB 980601S 1 .07503 1.00 107.5 % 75-125 07/16/1998 1007 
MS 981714-1 98060IS 1 06733 1.00 0 01427 105.3 % 80-120 07/16/1998 1016 
MSD 981714-1 98060IS 1 07199 1.06733 1.00 0 01427 105.8 % 80-120 07/16/1998 1018 

0.4 R 20 
CCV 980710V 2 47742 2.5 99 .1 % 90-110 07/16/1998 1026 
CCB 980716B -0 00074 0.005 07/16/1998 1030 
MB 0629 -0 00057 0.005 07/16/1998 1033 
SB 980601S 1 04203 1.00 104.2 % 75-125 07/16/1998 1035 
SD 981711-4 0 00240 0 01499 07/16/1998 1052 
CCV 980710V 2 46106 2.5 98.4 % 90-110 07/16/1998 1100 
CCB 980716B -0 00030 0.005 07/16/1998 1104 
SB 980601S 1 05525 1.00 105.5 % 75-125 07/16/1998 1106 
CCV 980710V 2 48321 2.5 99.3 % 90-110 07/16/1998 1144 
CCB 980716B -0 00043 0.005 07/16/1998 1150 
SD 981666-6 0 00168 0 01009 07/16/1998 1202 
MB 0709 0 ooooo 0.005 07/16/1998 1235 
LCS 980490 1 98294 1.780000 111.4 % 80-120 07/16/1998 1238 
SB 980703S 0 24921 0.25000 99 .7 % 75-125 07/16/1998 1240 
SD 981626-3 0 01451 0 07239 07/16/1998 1245 
CCV 980710V 2 52240 2.5 100.9 % 90-110 07/16/1998 1251 
CCB 980716B -0 00087 0.005 07/16/1998 1257 
PDS 981725-9 980703S 0 38348 0.25000 0 13941 97 .6 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0 38510 0.38348 0.25000 0 13941 98.3 % 75-125 07/16/1998 1307 

0.4 R 20 
MB 0707 -0 00056 0.005 07/16/1998 1310 
SB 980703S 0. 25515 0.25000 102.1 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0. 26354 0.25000 0 00566 103.2 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0. 26346 0.26354 0.25000 0 00566 103.1 % 80-120 07/16/1998 1319 

0.0 R 20 
CCV 980710V 2 . 52135 2.5 100.9 % 90-110 07/16/1998 1328 
CCB 980716B - 0 . 00052 0.005 07/16/1998 1333 
CCV 980710V 2 . 50167 2.5 100.1 % 90-110 07/16/1998 1400 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E L A B O R A T O R I E S 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method. : SU-846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) 

: I r o n (Fe) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

SD 981711-4 0.03698 0.00172 07/16/1998 1052 

CCV 980710V 4.85002 5 .0 97.0 % 90-110 07/16/1998 1100 

CCB 980716B 0.00906 0.03 07/16/1998 1104 

SB 98060IS 0.92108 1 .00 92 .1 % 75-125 07/16/1998 1106 

CCV 980710V 4.99218 5 .0 99 .8 % 90-110 07/16/1998 1144 

CCB 980716B 0.02744 0.03 07/16/1998 1150 
SD 981666-6 23.88086 124.66801 4 . 2 D - 1 0 . - 1 0 . 0 07/16/1998 1202 

MB 0709 0.02752 0.03 07/16/1998 1235 
SB 980703S 1.08028 1 .0000 108.0 % 75-125 07/16/1998 1240 
SD 981626-3 33.73545 154.95603 07/16/1998 1245 
CCV 980710V 5.02859 5 .0 100.6 % 90-110 07/16/1998 1251 
CCB 980716B 0.00911 0.03 07/16/1998 1257 
PDS 981725-9 980703S 65.60717 1 .0000 65.37937 22 .8 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 65.50558 65.60717 1 .0000 65.37937 12.6 % 75-125 07/16/1998 1307 

0.2 R 20 
MB 0707 0.02743 0.03 07/16/1998 1310 
SB 980703S 1.03291 1 .0000 103.3 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 1.07744 1 .0000 0.04257 103.5 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 1.07710 1.07744 1 .0000 0.04257 103.5 % 80-120 07/16/1998 1319 

0.0 R 20 
CCV 980710V 5.03683 5 .0 100.7 X 90-110 07/16/1998 1328 
CCB 980716B -0.00923 0.03 07/16/1998 1333 
CCV 980710V 4.94895 5 .0 99.0 % 90-110 07/16/1998 1400 
CCB 980716B 0.02741 0.03 07/16/1998 1408 
CCV 980710V 5.09109 5 .0 101.8 % 90-110 07/16/1998 1435 
CCB 980716B -0.00004 0.03 07/16/1998 1448 
PDS 981716-2 980703S 0.96322 1 .0000 0.00064 96.3 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0.98126 0.96322 1 .0000 0.00064 98.1 % 75-125 07/16/1998 1501 

1.9 R 20 
SB 98060IS 0.87770 1 .00 87 .8 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1.52236 1 .00 0.67136 85.1 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1.47618 1.52236 1 .00 0.67136 80.5 % 80-120 07/16/1998 1512 

3.1 R 20 
CCV 980710V 4.85272 5 .0 97.1 % 90-110 07/16/1998 1535 
PDS 981725-2 980703S 1.04083 1 .0000 0.00555 103.5 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 1.06764 1.04083 1 .0000 0.00555 106.2 % 75-125 07/16/1998 1550 

2.5 R 20 
PDS 981725-3 980703S 1.41729 1 .0000 0.28527 113.2 X 75-125 07/16/1998 1554 
PSD 981725-3 980703S 1.38959 1.41729 1 .0000 0.28527 110.4 % 75-125 07/16/1998 1556 

2 .0 R 20 
PDS 981725-4 980703S 1.20034 1 .0000 0.11350 108.7 X 75-125 07/16/1998 1600 
PSD 981725-4 980703S 1.16387 1.20034 1 .0000 0.11350 105.0 % 75-125 07/16/1998 1602 

3 .1 R 20 
CCV 980710V 4.59572 5 .0 91 .9 % 90-110 07/16/1998 1610 
CCB 980716B 0.00916 0.03 07/16/1998 1614 
CCV 980710V 4.75175 5 .0 95.0 % 90-110 07/16/1998 1639 
CCB 980716B 0.00906 0.03 07/16/1998 1642 
SD 981739-3 0.00954 0.03929 07/16/1998 1647 
ISA 980628L 86.71592 100 .00 86 .7 % 80-120 07/16/1998 1653 
ISB 980707E 85.67446 96 100 89 .2 % 80-120 07/16/1998 1657 
CCV 980710V 4.90585 5 .0 98 .1 X 90-110 07/16/1998 1701 
CCB 980716B 0.01823 0.03 07/16/1998 1706 
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C O R E LABORATORIES 

Job Number.: 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method. : SW-846 601 OA B a t c h . . . , , • 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . : mg/L 

(Pb) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca l c . Resu l t * L i m i t s Date Time 

ICV 980710V 1.01083 1.0 101.1 % 90-110 07/16/1998 0928 
ICB 980716B -0.00042 0.003 07/16/1998 0932 
ISB 980707E 0.90051 0.9958 90 .4 % 80-120 07/16/1998 0941 
MB 0625 0.00055 0.003 07/16/1998 0958 
SB 980601S 1.04408 1.00 104.4 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0.88976 1.00 -0 .00734 89 .7 % 80-120 07/16/1998 1016 
MSD 981714-1 98060IS 0.89355 0.88976 1.00 -0 .00734 90.1 % 80-120 07/16/1998 1018 

0.4 R 20 
CCV 980710V 0.99643 1.0 99 .6 % 90-110 07/16/1998 1026 
CCB 980716B 0.00121 0.003 07/16/1998 1030 
MB 0629 -0.00178 0.003 07/16/1998 1033 
SB 980601S 0.98927 1.00 98 .9 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1.02707 1.00 0 .00052 102.7 % 80-120 07/16/1998 1039 
MSD 981713-13 98060IS 1.00028 1.02707 1.00 0 .00052 100.0 % 80-120 07/16/1998 1040 

2 .6 R 20 
SD 981711-4 0.00189 -0 .00113 07/16/1998 1052 
CCV 980710V 1.00826 1.0 100.8 % 90-110 07/16/1998 1100 
CCB 980716B 0.00069 0.003 07/16/1998 1104 
SB 98060IS 1.08301 1.00 108.3 % 75-125 07/16/1998 1106 
CCV 980710V 1.03377 1.0 103.4 % 90-110 07/16/1998 1144 
CCB 980716B -0.00025 0.003 07/16/1998 1150 
SD 981666-6 0.00214 0 01081 07/16/1998 1202 
MB 0709 -0.00084 0.003 07/16/1998 1235 
LCS 980490 1.60237 1.430000 112.1 % 80-120 07/16/1998 1238 
SB 980703S 0.51387 0.5000 102.8 % 75-125 07/16/1998 1240 
SD 981626-3 0.00774 0 04310 07/16/1998 1245 
CCV 980710V 1.03574 1.0 103.6 % 90-110 07/16/1998 1251 
CCB 980716B 0.00115 0.003 07/16/1998 1257 
PDS 981725-9 980703S 0.50662 0.5000 0 00927 99.5 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0.51483 0.50662 0.5000 0 00927 101.1 % 75-125 07/16/1998 1307 

1.6 R 20 
MB 0707 0.00090 0.003 07/16/1998 1310 
SB 980703S 0.53963 0.5000 107.9 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0.51968 0.5000 -0 00315 104.6 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0.52056 0.51968 0.5000 -0 00315 104.7 % 80-120 07/16/1998 1319 

0.2 R 20 
CCV 980710V 1.04293 1.0 104.3 % 90-110 07/16/1998 1328 
CCB 980716B -0.00053 0.003 07/16/1998 1333 
CCV 980710V 1.02805 1.0 102.8 % 90-110 07/16/1998 1400 
CCB 980716B 0.00196 0.003 07/16/1998 1408 
CCV 980710V 1.05502 1.0 105.5 % 90-110 07/16/1998 1435 
CCB 980716B 0.00038 0.003 07/16/1998 1448 
PDS 981716-2 980703S 0.50375 0.5000 0 00065 100.6 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0.51011 0.50375 0.5000 0 00065 101.9 % 75-125 07/16/1998 1501 

1.3 R 20 
SB 980601S 1.03817 1.00 103.8 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1.05535 1.00 0 04643 100.9 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1.06586 1.05535 1.00 0 04643 101.9 % 80-120 07/16/1998 1512 

1.0 R 20 
CCV 980710V 0.99453 1.0 99.5 % 90-110 07/16/1998 1535 
CCB 980716B 0.00134 0.003 07/16/1998 1544 
PDS 981725-2 980703S 0.49263 0.5000 -0 00395 99 .3 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0.52108 0.49263 0.5000 -0 00395 105.0 % 75-125 07/16/1998 1550 

5.6 R 20 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number : 981738 Report Date . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Uaters ATTN: Mike Selke 

Test Method. . : SW- 846 601 OA • 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . : mg/L 
Parameter : Lead (Pb) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * L i m i t s Date Time 

PDS 981725-3 980703S 0.56501 0 .5000 0.00122 112.8 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0.57488 0.56501 0 .5000 0.00122 114.7 % 75-125 07/16/1998 1556 

1.7 R 20 
PDS 981725-4 980703S 0.53548 0 .5000 0.00132 106.8 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0.55316 0.53548 0 .5000 0.00132 110.4 % 75-125 07/16/1998 1602 

3.2 R 20 
CCV 980710V 0.94479 1 .0 94.5 % 90-110 07/16/1998 1610 
CCB 980716B -0.00073 0 .003 07/16/1998 1614 
CCV 980710V 0.99788 1 .0 99 .8 % 90-110 07/16/1998 1639 
CCB 980716B 0.00028 0 .003 07/16/1998 1642 
SD 981739-3 0.00211 -0.00209 07/16/1998 1647 
ISB 980707E 0.89802 0 .9958 90.2 % 80-120 07/16/1998 1657 
CCV 980710V 1.00412 1 .0 100.4 % 90-110 07/16/1998 1701 
CCB 980716B 0.00076 0 .003 07/16/1998 1706 

: SU 846 7470 B a t c h . . . • 36529 A n a l y s t . . . : veb 
Method D e s c r i p t i o n . : Mercury (CVAA) U n i t s . . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value Or i g . Value Calc . Resu l t * L i m i t s Date Time 

ICV 980428H 0.00374191 0 .004000 93.5 % 90-110 07/01/1998 0832 
ICB 0701 0.00000002 0 0002 07/01/1998 0834 
MB 0630 -0.0000001 0 0002 07/01/1998 0836 
SB 980622H 0.00080065 0 001000 80 .1 % 80-120 07/01/1998 0838 
SBD 980622H 0.00080365 0.00080065 0 001000 80.4 % 80-120 07/01/1998 0840 

0.4 R 20 
CCV 971210N 0.00473346 0 005000 94 .7 % 90-110 07/01/1998 0857 
CCB 0701 -0.0000011 0 0002 07/01/1998 0859 
CCV 97121 ON 0.00478499 0 005000 95 .7 % 90-110 07/01/1998 0922 
CCB 0701 -0.0000010 0 0002 07/01/1998 0925 
MB 0630 0.00000028 0 0002 07/01/1998 0935 
CCV 97121 ON 0.00493765 0 005000 98 .8 % 90-110 07/01/1998 0948 
CCB 0701 0.00000119 0 0002 07/01/1998 0950 
MS 981716-1 980622H 0.00083941 0 001000 0 00002452 81.5 % 75-125 07/01/1998 1011 
CCV 971210N 0.00481935 0 005000 96.4 % 90-110 07/01/1998 1013 
CCB 0701 0.00006174 0 0002 07/01/1998 1015 
MSD 981716-1 980622H 0.00079441 0.00083941 0 001000 0 00002452 77.0 % 75-125 07/01/1998 1017 

5.5 R 20 
CCV 97121 ON 0.00479392 0 005000 95 .9 % 90-110 07/01/1998 1038 
CCB 0701 0.00005698 0 0002 07/01/1998 1040 
CCV 971210N 0.00495643 0 005000 99 .1 % 90-110 07/01/1998 1103 
CCB 0701 0.00000202 0 0002 07/01/1998 1106 
CCV 97121 ON 0.00489174 0 005000 97 .8 % 90-110 07/01/1998 1128 
CCB 0701 0.00000191 0 0002 07/01/1998 1131 
CCV 971210N 0.00486177 0 005000 97.2 % 90-110 07/01/1998 1154 
CCB 0701 -0.0000001 0 0002 07/01/1998 1156 
CCV 97121 ON 0.00467973 0 005000 93 .6 % 90-110 07/01/1998 1255 
PDS 981661-1 980622H 0.00098825 0 001000 0 00003061 95 .8 % 85-115 07/01/1998 1503 
PSD 981661-1 980622H 0.00098528 0.00098825 0 001000 0 00003061 95.5 % 85-115 07/01/1998 1505 

0.3 R 20 
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C O R E LABORATORIES 

Job Number.: 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Se ke 

Test Me thod . . : SW-846 601 OA . . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . 

: N i cke l ( N i ) 

QC Lab ID Reagent 3C Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * Limi t s Date Time 

MB 0624 0 .00047 0.005 06/25/1998 1537 
MS 981544-1 980601S 1 .02347 1.00 0 .01435 100 .9 % 80-120 06/25/1998 1545 
MSD 981544-1 980601S 1 .02379 1.02347 1.00 0 .01435 100 .9 % 80-120 06/25/1998 1548 

0 .0 R 20 
ICV 980710V 2 .55402 2.5 102 .2 % 90-110 07/16/1998 0928 
ICB 980716B 0 .00012 0.005 07/16/1998 0932 
ISB 980707E 0 .86199 0.9960 86 .5 % 80-120 07/16/1998 0941 
MB 0625 -0 .00069 0.005 07/16/1998 0958 
SB 980601S 1 .04253 1.00 104 .3 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0 .88072 1.00 0 .00657 87 .4 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0 .87439 0.88072 1.00 0 .00657 86 8 % 80-120 07/16/1998 1018 

0 7 R 20 
CCV 980710V 2 .50805 2.5 100 3 % 90-110 07/16/1998 1026 
CCB 980716B 0 .00073 0.005 07/16/1998 1030 
MB 0629 0 .00109 0.005 07/16/1998 1033 
SB 980601S 0 .98750 1.00 98 8 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 .08723 1.00 0 07226 101 5 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 1 .05306 1.08723 1.00 0 07226 98 1 % 80-120 07/16/1998 1040 

3 2 R 20 
SD 981711-4 0 .00115 0 00186 07/16/1998 1052 
CCV 980710V 2 .53602 2.5 101 4 % 90-110 07/16/1998 1100 
CCB 980716B 0 00006 0.005 07/16/1998 1104 
SB 980601S 1 06510 1.00 106 5 % 75-125 07/16/1998 1106 
CCV 980710V 2 59876 2.5 104 0 % 90-110 07/16/1998 1144 
CCB 980716B 0 00057 0.005 07/16/1998 1150 
SD 981666-6 0 01197 0 06723 11 0 D - 1 0 . - 1 0 . 0 07/16/1998 1202 
MB 0709 -0 00009 0.005 07/16/1998 1235 
LCS 980490 0 80139 0.736000 108 9 % 80-120 07/16/1998 1238 
SB 980703S 0 51706 0.50000 103 4 % 75-125 07/16/1998 1240 
SD 981626-3 0 02868 0 12429 07/16/1998 1245 
CCV 980710V 2 60276 2.5 104 1 % 90-110 07/16/1998 1251 
CCB 980716B -0 00012 0.005 07/16/1998 1257 
PDS 981725-9 980703S 0 52002 0.50000 0 02174 99 7 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0 52996 0.52002 0.50000 0 02174 101 6 % 75-125 07/16/1998 1307 

1 9 R 20 
MB 0707 -0 00048 0.005 07/16/1998 1310 
SB 980703S 0 54468 0.50000 108 9 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0 52045 0.50000 0 00569 103 0 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0 51800 0.52045 0.50000 0 00569 102 5 % 80-120 07/16/1998 1319 

0 5 R 20 
CCV 980710V 2 62338 2.5 104 9 % 90-110 07/16/1998 1328 
CCB 980716B -0 00030 0.005 07/16/1998 1333 
CCV 980710V 2 . 57014 2.5 102.8 % 90-110 07/16/1998 1400 
CCB 980716B -0 00087 0.005 07/16/1998 1408 
CCV 980710V 2 . 64112 2.5 105 6 % 90-110 07/16/1998 1435 
CCB 980716B - 0 . 00066 0.005 07/16/1998 1448 
PDS 981716-2 980703S 0 . 49981 0.50000 - 0 . 00058 100 1 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0 . 50468 0.49981 0.50000 - 0 . 00058 101 1 % 75-125 07/16/1998 1501 

1 . 0 R 20 
SB 980601S 1 . 02693 1.00 102 7 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 2 . 11585 1.00 1 . 16776 94. 8 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 2 . 13239 2.11585 1.00 1 . 16776 96 . 5 % 80-120 07/16/1998 1512 

0.8 R 20 
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* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 
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C O R E LABORATORIES 

Job Number.: 981738 
Q U A L I T Y C O N T R O L R E S U L T S 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method : SW-846 601 OA . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) . . . : mg/L 

: N i cke l ( N i ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L imi t s Date T ime 

CCV 980710V 2 51271 2 .5 100.5 % 90-110 07/16/1998 1535 
CCB 980716B 0 00085 0.005 07/16/1998 1544 
PDS 981725-2 980703S 0 74120 0 .50000 0 24298 99 .6 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0 75539 0.74120 0 .50000 0 24298 102.5 % 75-125 07/16/1998 1550 

1.9 R 20 
PDS 981725-3 980703S 0 58445 0 .50000 0 00830 115.2 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0 58070 0.58445 0 .50000 0 00830 114.5 % 75-125 07/16/1998 1556 

0 .6 R 20 
PDS 981725-4 980703S 0 59282 0 .50000 0 04272 110.0 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0 58899 0.59282 0 .50000 0 04272 109.3 % 75-125 07/16/1998 1602 

0 .6 R 20 
CCV 980710V 2 38811 2 .5 95.5 % 90-110 07/16/1998 1610 
CCB 980716B 0 00036 0.005 07/16/1998 1614 
CCV 980710V 2 49002 2 5 99 .6 % 90-110 07/16/1998 1639 
CCB 980716B 0 00024 0.005 07/16/1998 1642 
SD 981739-3 0 00224 0 00670 07/16/1998 1647 
ISB 980707E 0 85898 0 9960 86 .2 % 80-120 07/16/1998 1657 
CCV 980710V 2 51561 2 5 100.6 % 90-110 07/16/1998 1701 
CCB 980716B -0 00027 0.005 07/16/1998 1706 

Test Method : SW-846 6010A B a t c h . . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . : mg/L 

(Se) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * L i m i t s Date Time 

ICV 980710V 2.47421 2 .5 99 .0 % 90-110 07/16/1998 0928 
ICB 980716B 0.00493 0.01 07/16/1998 0932 
ISB 980707E 0.90624 0 .9998 90 .6 % 80-120 07/16/1998 0941 
MB 0625 0.00286 0.01 07/16/1998 0958 
SB 980601S 1.03625 1 .00 103.6 % 75-125 07/16/1998 1007 
MS 981714-1 98060IS 0.99543 1 .00 0.00932 98 .6 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0.99120 0.99543 1 .00 0.00932 98.2 % 80-120 07/16/1998 1018 

0.4 R 20 
CCV 980710V 2.44561 2 .5 97 .8 % 90-110 07/16/1998 1026 
CCB 980716B 0.00119 0.01 07/16/1998 1030 
MB 0629 0.00537 0.01 07/16/1998 1033 
SB 980601S 0.97250 1 .00 97.2 % 75-125 07/16/1998 1035 
MS 981713-13 98060IS 0.99792 1 .00 0.00788 99 .0 % 80-120 07/16/1998 1039 
MSD 981713-13 98060IS 0.97880 0.99792 1 .00 0.00788 97 .1 % 80-120 07/16/1998 1040 

1.9 R 20 
SD 981711-4 0.00428 0.00685 07/16/1998 1052 
CCV 980710V 2.46593 2 .5 98 .6 % 90-110 07/16/1998 1100 
CCB 980716B 0.00436 0.01 07/16/1998 1104 
SB 980601S 1.13505 1 .00 113.5 % 75-125 07/16/1998 1106 
CCV 980710V 2.50752 2 .5 100.3 % 90-110 07/16/1998 1144 
CCB 980716B 0.00492 0.01 07/16/1998 1150 
SD 981666-6 -0.00015 -0.03293 07/16/1998 1202 
MB 0709 0.00013 0.01 07/16/1998 1235 
LCS 980490 0.68053 0 675000 100.8 % 80-120 07/16/1998 1238 
SB 980703S 1.83704 2 000 91 .9 % 75-125 07/16/1998 1240 
SD 981626-3 -0 .00557 -0.06056 07/16/1998 1245 
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C O R E LABORATORIES 

Q U A L I T Y CON T R O L R E S U L T S 
Job Number : 981738 Report Date .: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: BDM Rexene Quarterly waters ATTN: Mike Selke 

: SW 846 601 OA : 37018 Analyst. ..: Imt 
Method Description.: Metals Analysis C1CAP Trace) Units 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

CCV 980710V 2.51626 2 .5 100 .7 % 90-110 07/16/1998 1251 
CCB 980716B 0.00219 0 .01 07/16/1998 1257 
PDS 981725-9 980703S 1.86421 2 .000 -0.01026 93 .7 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 1.89453 1.86421 2 .000 -0.01026 95 .2 % 75-125 07/16/1998 1307 

1 .6 R 20 
MB 0707 0.00216 0 .01 07/16/1998 1310 
SB 980703S 2.02451 2.000 101 .2 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 1.99726 2 .000 0.00704 99 .5 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 2.00136 1.99726 2 .000 0.00704 99 .7 % 80-120 07/16/1998 1319 

0 .2 R 20 
CCV 980710V 2.52398 2 .5 101 .0 % 90-110 07/16/1998 1328 
CCB 980716B 0.00593 0 .01 07/16/1998 1333 
CCV 980710V 2.52860 2 .5 101 .1 % 90-110 07/16/1998 1400 
CCB 980716B 0.00226 0 01 07/16/1998 1408 
CCV 980710V 2.56339 2 .5 102 .5 % 90-110 07/16/1998 1435 
CCB 980716B 0.00327 0 01 07/16/1998 1448 
PDS 981716-2 980703S 1.97710 2 000 0.01088 98 3 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 1.99566 1.97710 2 .000 0.01088 99 .2 % 75-125 07/16/1998 1501 

0 9 R 20 
MB 0701 0.00456 0 01 07/16/1998 1505 
SB 980601S 1.01362 1 00 101 4 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1.04012 1 00 0.01106 102 9 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1.05700 1.04012 1 00 0.01106 104 6 % 80-120 07/16/1998 1512 

1 6 R 20 
CCV 980710V 2.42065 2 5 96 8 % 90-110 07/16/1998 1535 
CCB 980716B 0.00489 0 01 07/16/1998 1544 
CCV 980710V 2.31698 2 5 92 7 % 90-110 07/16/1998 1610 
CCB 9807166 -0.00001 0 01 07/16/1998 1614 
CCV 980710V 2.48147 2 5 99 3 % 90-110 07/16/1998 1639 
CCB 980716B 0.00126 0 01 07/16/1998 1642 
SD 981739-3 0.00331 0.00028 07/16/1998 1647 
ISB 980707E 0.91483 0 9998 91 5 % 80-120 07/16/1998 1657 
CCV 980710V 2.48566 2 5 99 4 % 90-110 07/16/1998 1701 
CCB 980716B 0.00322 0 01 07/16/1998 1706 

Test Method.. : SW-846 601 OA : 37018 Analyst. ..: Imt 
Method Description.: Metals Analysis (ICAP Trace) : mg/L 

Analyst. 

: Silver (Ag) 

QC Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time 

ICV 980622P 2.49586 2 500 99 8 % 90-110 07/16/1998 0924 
ICB 980716B 0.00028 0 005 07/16/1998 0932 
ISB 980707E 0.97671 0 9963 98 0 % 80-120 07/16/1998 0941 
MB 0625 0.00008 0 005 07/16/1998 0958 
SB 980601S 1.04896 1 00 104 9 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0.99459 1 00 0.00299 99 2 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 1.02017 0.99459 1. 00 0.00299 101. 7 % 80-120 07/16/1998 1018 

2 5 R 20 
CCV 980622P 2.50386 2. 500 100 2 % 90-110 07/16/1998 1023 
CCB 980716B -0.00054 0 005 07/16/1998 1030 
MB 0629 -0.00024 0 005 07/16/1998 1033 
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C O R E LABORATORIES 

Q U A L 1 T Y C O N T R O L R E S U L T S 
Job Number.: 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method . . : SW-846 601 OA B a t c h . . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . : mg/L 

(Ag) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

SB 98060IS 0.97483 1.00 97.5 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1.00458 1.00 0.00021 100.4 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 0.97099 1.00458 1.00 0.00021 97 .1 % 80-120 07/16/1998 1040 

3 .4 R 20 
SD 981711-4 -0.00028 0.00035 07/16/1998 1052 
CCV 980622P 2.50117 2.500 100.0 % 90-110 07/16/1998 1055 
CCB 980716B -0.00039 0.005 07/16/1998 1104 
CCV 980622P 2.50708 2.500 100.3 % 90-110 07/16/1998 1141 
CCB 980716B 0.00028 0.005 07/16/1998 1150 
MB 0709 0.00033 0.005 07/16/1998 1235 
LCS 980490 0.83132 0.733000 113.4 % 80-120 07/16/1998 1238 
SB 980703S 0.05191 0.05000 103.8 % 75-125 07/16/1998 1240 
SD 981626-3 0.00103 0.00334 07/16/1998 1245 
CCV 980622P 2.52984 2.500 101.2 % 90-110 07/16/1998 1248 
CCB 980716B 0.00022 0.005 07/16/1998 1257 
PDS 981725-9 980703S 0.03987 0.05000 0.00096 77.8 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0.04194 0.03987 0.05000 0.00096 82 .0 % 75-125 07/16/1998 1307 

5.1 R 20 
MB 0707 0.00020 0.005 07/16/1998 1310 
SB 980703S 0.05431 0.05000 108.6 % 75-125 07/16/1998 1312 
MS 981705-4 980703S 0.05417 0.05000 0.00137 105.6 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0.05470 0.05417 0.05000 0.00137 106.7 % 80-120 07/16/1998 1319 

1.0 R 20 
CCV 980622P 2.52326 2.500 100.9 % 90-110 07/16/1998 1325 
CCB 980716B 0.00011 0.005 07/16/1998 1333 
CCV 980622P 2.54303 2.500 101.7 % 90-110 07/16/1998 1357 
CCB 980716B 0.00059 0.005 07/16/1998 1408 
CCV 980622P 2.46404 2.500 98 .6 % 90-110 07/16/1998 1433 
CCB 980716B -0.00068 0.005 07/16/1998 1448 
PDS 981716-2 980703S 0.04999 0.05000 0.00028 99.4 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0.05083 0.04999 0.05000 0.00028 101.1 % 75-125 07/16/1998 1501 

1.7 R 20 
SB 980601S 1.03666 1.00 103.7 % 75-125 07/16/1998 1507 
MS 981752-1 98060IS 1.05118 1.00 0.01171 103.9 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1.05009 1.05118 1.00 0.01171 103.8 % 80-120 07/16/1998 1512 

0.1 R 20 
CCV 980622P 2.55890 2.500 102.4 % 90-110 07/16/1998 1519 
CCB 980716B 0.00030 0.005 07/16/1998 1544 
PDS 981725-2 980703S 0.04560 0.05000 0.00115 88 .9 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0.04527 0.04560 0.05000 0.00115 88.2 % 75-125 07/16/1998 1550 

0 .7 R 20 
PDS 981725-3 980703S 0.05147 0.05000 0.00094 101.1 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 0.05114 0.05147 0.05000 0.00094 100.4 % 75-125 07/16/1998 1556 

0 .6 R 20 
PDS 981725-4 980703S 0.04754 0.05000 0.00094 93.2 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 0.04606 0.04754 0.05000 0.00094 90 .2 % 75-125 07/16/1998 1602 

3 .2 R 20 
CCV 980622P 2.51125 2.500 100.5 % 90-110 07/16/1998 1604 
CCB 980716B 0.00006 0.005 07/16/1998 1614 
CCV 980622P 2.42234 2.500 96 .9 % 90-110 07/16/1998 1636 
CCB 980716B 0.00079 0.005 07/16/1998 1642 
SD 981739-3 0.00098 0.00017 07/16/1998 1647 
ISB 980707E 0.96850 0.9963 97.2 % 80-120 07/16/1998 1657 

Page 36 
* %=% REC, R=RPD, A=ABS D i f f . , D=% D i f f . 

Tne analytical results opinions or intense tat ions contained m tnis repon are Dasea upon information ana material suooneO ov tne cuem tor whose exc>us-e ana confiaentta use this reoon has oeen maoe Tne ana'vtcai resu'ts opinions or nterpreta i o ^ 

excessco represent tne oest luogment o' Core Laooratones Core Laooratones. noweve r manes no warranty or recesentaticn exoress or imDiieo o' a" , tvoe a n o expressv aisciaims same as to tne coout: ' o'ooer opera'.ir><. rv orot'tanionics r* 



C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T s 
Job Number . : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

: SW -846 601 OA B a t c h . . . : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

CCV 980622P 2.47909 2.500 99 .2 90-110 07/16/1998 1659 
CCB 980716B 0.00046 0.005 07/16/1998 1706 

Test Method . . : SW -846 6010A : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . . : mg/L 

: T h a l l i u m ( T l ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date Time 

ICV 980710V 0.98949 1.00 98 .9 % 90-110 07/16/1998 0928 
ICB 980716B -0.00510 0.01 07/16/1998 0932 
ISB 980707E 0.90997 1.0055 90 .5 % 80-120 07/16/1998 0941 
MB 0625 -0.00814 0.01 07/16/1998 0958 
SB 980601S 1.06991 1.00 107 .0 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 0.88521 1.00 -0.01138 89 .7 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 0.90378 0.88521 1.00 -0.01138 91 .5 X 80-120 07/16/1998 1018 

2 .1 R 20 
CCV 980710V 0.96745 1.00 96 .7 % 90-110 07/16/1998 1026 
CCB 980716B -0.00086 0.01 07/16/1998 1030 
MB 0629 -0.00618 0.01 07/16/1998 1033 
SB 980601S 0.99653 1.00 99 .7 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1.02503 1.00 0.00665 101.8 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 1.00453 1.02503 1.00 0.00665 99 .8 % 80-120 07/16/1998 1040 

2 .0 R 20 
SD 981711-4 -0.00196 -0.00460 07/16/1998 1052 
CCV 980710V 0.97522 1.00 97 5 % 90-110 07/16/1998 1100 
CCB 980716B -0.00326 0.01 07/16/1998 1104 
SB 980601S 1.10125 1.00 110 .1 % 75-125 07/16/1998 1106 
CCV 980710V 0.99411 1.00 99 .4 X 90-110 07/16/1998 1144 
CCB 980716B -0.00673 0.01 07/16/1998 1150 
SD 981666-6 -0.00629 -0.01400 07/16/1998 1202 
MB 0709 -0.00586 0.01 07/16/1998 1235 
LCS 980490 0.89041 0.812000 109 .7 X 80-120 07/16/1998 1238 
SB 980703S 1.99698 2.0000 99 8 X 75-125 07/16/1998 1240 
SD 981626-3 -0.00581 -0.01224 07/16/1998 1245 
CCV 980710V 0.99330 1.00 99 3 % 90-110 07/16/1998 1251 
CCB 980716B -0.00162 0.01 07/16/1998 1257 
PDS 981725-9 980703S 1.97380 2.0000 -0.01171 99 .3 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 2.00349 1.97380 2.0000 -0.01171 100 8 % 75-125 07/16/1998 1307 

1 5 R 20 
MB 0707 -0.00433 0.01 07/16/1998 1310 
SB 980703S 2.13076 2.0000 106 .5 X 75-125 07/16/1998 1312 
MS 981705-4 980703S 2.08352 2.0000 -0.00044 104 2 % 80-120 07/16/1998 1317 
MSD 981705-4 980703S 2.07296 2.08352 2.0000 -0.00044 103 7 X 80-120 07/16/1998 1319 

0 5 R 20 
CCV 980710V 1.00533 1.00 100 5 % 90-110 07/16/1998 1328 
CCB 980716B -0.00422 0.01 07/16/1998 1333 
CCV 980710V 0.98662 1.00 98 7 % 90-110 07/16/1998 1400 
CCB 980716B -0.00652 0.01 07/16/1998 1408 
CCV 980710V 1.01446 1.00 101 4 X 90-110 07/16/1998 1435 
CCB 980716B -0.00336 0.01 07/16/1998 1448 
PDS 981716-2 980703S 2.01626 2.0000 -0.00460 101 0 X 75-125 07/16/1998 1459 
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C O R E LABORATORIES 

Q U A L I T Y CONTROL R E S U L T s 
Job Number : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , Inc PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method . . : SW -846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) Un i t s .., : mg/L 

: T h a l l i u m ( T l ) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * Limi t s Date Time 

PSD 981716-2 980703S 2 .04017 2.01626 2.0000 -0.00460 102.2 % 75-125 07/16/1998 1501 
1.2 R 20 

SB 980601S 1 .04996 1.00 105.0 % 75-125 07/16/1998 1507 
MS 981752-1 980601S 1 .04111 1.00 0.00352 103.8 % 80-120 07/16/1998 1510 
MSD 981752-2 980601S 1 .05797 1.04111 1.00 0.00352 105.4 % 80-120 07/16/1998 1512 

1.6 R 20 
CCV 980710V 0.96134 1.00 96 .1 % 90-110 07/16/1998 1535 
CCB 980716B -0 .00900 0.01 07/16/1998 1544 
PDS 981725-2 980703S 2 10537 2.0000 -0 .00217 105.4 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 2 .15038 2.10537 2.0000 -0 .00217 107.6 % 75-125 07/16/1998 1550 

2 .1 R 20 
PDS 981725-3 980703S 2 29866 2.0000 -0.00292 115.1 % 75-125 07/16/1998 1554 
PSD 981725-3 980703S 2 .30829 2.29866 2.0000 -0.00292 115.6 % 75-125 07/16/1998 1556 

0.4 R 20 
PDS 981725-4 980703S 2 26567 2.0000 -0.00304 113.4 % 75-125 07/16/1998 1600 
PSD 981725-4 980703S 2 .26196 2.26567 2.0000 -0.00304 113.2 % 75-125 07/16/1998 1602 

0.2 R 20 
CCV 980710V 0 92454 1.00 92.5 % 90-110 07/16/1998 1610 
CCB 980716B -0 00650 0.01 07/16/1998 1614 
CCV 980710V 0 97510 1.00 97.5 % 90-110 07/16/1998 1639 
CCB 980716B -0 00738 0.01 07/16/1998 1642 
SD 981739-3 -0 00381 -0.00409 07/16/1998 1647 
ISB 980707E 0 92436 1.0055 91 .9 % 80-120 07/16/1998 1657 
CCV 980710V 0 96877 1.00 96 .9 % 90-110 07/16/1998 1701 
CCB 980716B -0 00672 0.01 07/16/1998 1706 

: SW •846 601 OA B a t c h . . . : 37018 A n a l y s t . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) 
Parameter : Z inc (Zn) 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Calc . Resu l t * Limi t s Date Time 

MB 0624 0 00228 0.005 06/25/1998 1537 
MS 981544-1 980601S 1 32167 1.00 0.25242 106.9 % 80-120 06/25/1998 1545 
MSD 981544-1 980601S 1 32020 1.32167 1.00 0.25242 106.8 % 80-120 06/25/1998 1548 

0.1 R 20 
ICV 980710V 2 58531 2.5 103.4 % 90-110 07/16/1998 0928 
ICB 980716B -0 ooooo 0.005 07/16/1998 0932 
ISB 980707E 0 97228 0.9973 97.5 % 80-120 07/16/1998 0941 
MB 0625 -0 00015 0.005 07/16/1998 0958 
SB 980601S 1 08317 1.00 108.3 % 75-125 07/16/1998 1007 
MS 981714-1 980601S 1 05352 1.00 0.04927 100.4 % 80-120 07/16/1998 1016 
MSD 981714-1 980601S 1 . 05581 1.05352 1.00 0.04927 100.7 % 80-120 07/16/1998 1018 

0.2 R 20 
CCV 980710V 2 55819 2.5 102.3 % 90-110 07/16/1998 1026 
CCB 980716B - 0 . ooooo 0.005 07/16/1998 1030 
MB 0629 -0 00016 0.005 07/16/1998 1033 
SB 980601S 1 . 03327 1.00 103.3 % 75-125 07/16/1998 1035 
MS 981713-13 980601S 1 . 09261 1.00 0.03036 106.2 % 80-120 07/16/1998 1039 
MSD 981713-13 980601S 1 . 06370 1.09261 1.00 0.03036 103.3 % 80-120 07/16/1998 1040 

2 .7 R 20 
SD 981711-4 0. 00176 0.00393 07/16/1998 1052 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number : 981738 Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Test Method. . : SW 846 601 OA : 37018 A n a l y s t . . . : Imt 
Method D e s c r i p t i o n . : Meta ls A n a l y s i s (ICAP Trace) U n i t s . . : mg/L 

QC Lab ID Reagent QC Resu l t QC Resu l t True Value O r i g . Value Ca lc . Resu l t * L i m i t s Date T ime 

CCV 980710V 2.59182 2 .5 103.7 % 90-110 07/16/1998 1100 
CCB 980716B -0.00000 0.005 07/16/1998 1104 
SB 980601S 1.15777 1 .00 115.8 % 75-125 07/16/1998 1106 
CCV 980710V 2.64035 2 .5 105.6 % 90-110 07/16/1998 1144 
CCB 980716B 0.00015 0.005 07/16/1998 1150 
SD 981666-6 0.03514 0.18321 4 .1 D - 1 0 . - 1 0 . 0 07/16/1998 1202 
MB 0709 0.00063 0.005 07/16/1998 1235 
LCS 980490 1.07716 0 .910000 118.4 % 80-120 07/16/1998 1238 
SB 980703S 0.53023 0 .5000 106.0 X 75-125 07/16/1998 1240 
SD 981626-3 0.13140 0.59274 07/16/1998 1245 
CCV 980710V 2.65192 2 .5 106.1 % 90-110 07/16/1998 1251 
CCB 980716B 0.00015 0.005 07/16/1998 1257 
PDS 981725-9 980703S 0.82333 0 .5000 0.30228 104.2 % 75-125 07/16/1998 1306 
PSD 981725-9 980703S 0.82726 0.82333 0 .5000 0.30228 105.0 X 75-125 07/16/1998 1307 

0.5 R 20 
MB 0707 0.00063 0.005 07/16/1998 1310 
SB 980703S 0.56367 0 5000 112.7 % 75-125 07/16/1998 1312 
MS 981705-i ; 980703S 0.54900 0 5000 -0.00061 109.9 X 80-120 07/16/1998 1317 
MSD 981705-4 980703S 0.54791 0.54900 0 5000 -0.00061 109.7 % 80-120 07/16/1998 1319 

0.2 R 20 
CCV 980710V 2.65149 2 5 106.1 % 90-110 07/16/1998 1328 
CCB 980716B 0.00016 0.005 07/16/1998 1333 
CCV 980710V 2.61835 2 5 104.7 % 90-110 07/16/1998 1400 
CCB 980716B 0.00032 0.005 07/16/1998 1408 
CCV 980710V 2.68769 2 5 107.5 % 90-110 07/16/1998 1435 
CCB 980716B 0.00048 0.005 07/16/1998 1448 
PDS 981716-2 980703S 0.52991 0 5000 0.00130 105.7 % 75-125 07/16/1998 1459 
PSD 981716-2 980703S 0.53497 0.52991 0 5000 0.00130 106.7 % 75-125 07/16/1998 1501 

1.0 R 20 
SB 98060IS 1.07575 1 00 107.6 X 75-125 07/16/1998 1507 
MS 981752-1 980601S 1.98100 1 00 0.96805 101.3 % 80-120 07/16/1998 1510 
MSD 981752-2 98060IS 1.98488 1.98100 1 00 0.96805 101.7 % 80-120 07/16/1998 1512 

0.2 R 20 
CCV 980710V 2.54229 2 5 101.7 % 90-110 07/16/1998 1535 
CCB 980716B 0.00078 0.005 07/16/1998 1544 
PDS 981725-2 980703S 0.60045 0 5000 0.01477 117.1 % 75-125 07/16/1998 1549 
PSD 981725-2 980703S 0.60843 0.60045 0 5000 0.01477 118.7 % 75-125 07/16/1998 1550 

1.3 R 20 
CCV 980710V 2.44108 2 5 97 .6 X 90-110 07/16/1998 1610 
CCB 980716B 0.00063 0.005 07/16/1998 1614 
CCV 980710V 2.55208 2 5 102.1 X 90-110 07/16/1998 1639 
CCB 980716B 0.00031 0.005 07/16/1998 1642 
SD 981739-3 0.00200 0.00259 07/16/1998 1647 
ISB 980707E 0.96998 0 9973 97.3 % 80-120 07/16/1998 1657 
CCV 980710V 2.56913 2 5 102.8 X 90-110 07/16/1998 1701 
CCB 980716B 0.00031 0.005 07/16/1998 1706 
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C O R E L A B O R A T O R I E S 

Q U A L I T Y CONTROL R E S U L T S 
Job Number.: 981738 Report Date.: 07/27/98 

CUSTOMER: BDM International, Inc. PROJECT: BDM Rexene Quarterly Uaters ATTN: Mike Selke 

QC Type Description Reag. Code Lab ID Dilution Factor Date T ime 

SW-846 8270B : 36879 Analyst.. : dmj 
Method Description. Semivolatile Organics (Client List) Units : ug/L 

MB Method Blank MB 5112 07/09/1998 1312 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * L 

Acenaphthene ND 10 
Acenaphthylene ND 10 
Anthracene ND 10 
Benzo(a)anthracene ND 10 
Benzo(b)fluoranthene ND 10 
Benzo(k)fluoranthene ND 10 
Benzo(ghi)perylene ND 10 
Benzo(a)pyrene ND 10 
Chrysene ND 10 
Dibenzo(a,h)anthracene ND 10 
Fluoranthene ND 10 
Fluorene ND 10 
Indeno(1,2,3-cd)pyrene ND 10 
1-Methylnaphthalene ND 10 
2-Methylnaphthalene ND 10 
Naphthalene ND 10 
Phenanthrene ND 10 
Pyrene ND 10 
4-ChIoro-3-methyI phenol ND 10 
2-Chlorophenol ND 10 
2,4-Dichlorophenol ND 10 
2,4-Dimethylphenol ND 10 
2,4-Dinitrophenol ND 50 
2-MethyI-4,6-dini trophenol ND 50 
2-Ni trophenol ND 10 
4-Nitrophenol ND 50 
Pentachlorophenol ND 50 
Phenol ND 10 
2,4,6-Trichlorophenol ND 10 

Limits 

| LCS Laboratory Control Sample B980427A 07/09/1998 1413 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Acenaphthene 76.41 100.0 76.4 % 67-112 
Pyrene 81.53 100.1 81.4 % 74-116 
4-Chloro-3-methylphenol 80.01 100.1 79.9 % 51-127 
2-Chlorophenol 73.23 100.0 73.2 % 43-94 
4-Nitrophenol 74.29 99.98 74.3 % 10-151 
Pentachlorophenol 86.59 99.96 86.6 % 48-133 
Phenol 72.76 99.95 72.8 % 12-131 
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C O R E LABORATORIES 

Job Number. 981738 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 07/27/98 

CUSTOMER: 483648 PROJECT: BDM Rexene Quarterly Waters ATTN: Mike Selke 

QC Type Description Reag. Code Lab ID Dilution Factor Date T ime 

SW-846 8020 : 36381 Analyst.. : maz 
Method Description. Volatile Organics -Aromatics : ug/L 

MB Method Blank 06/29/1998 1148 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

0.5 
0.5 
0.5 
0.5 

| LCS Laboratory Control Sample T980629B 06/29/1998 1437 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

17.687 
19.252 
18.557 
54.906 

20.10 
20.08 
20.08 
60.26 

| LCD Laboratory Control Sample Duplicate T980629B 06/29/1998 1512 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

18.431 
19.890 
19.163 
57.448 

QC Result 

17.687 
19.252 
18.557 
54.906 

True Value Orig. Value Calc. Result * Limits 

20.10 
20.08 
20.08 
60.26 
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C O R E LABORATORIES 

Job Number.: 981738 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Method -Aromat ics • 36381 
Method . : 8020 

Sur rogate U n i t s 

BFB (Su r roga te ) ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resul t True Value Percent Recovery L i m i t s Flag Date Time 

MB 20.465 20 102.3 89-110 06/29/1998 1148 
LCS 19.989 20 99 .9 89-110 06/29/1998 1437 
LCD 19.950 20 99 .8 89-110 06/29/1998 1512 

981738-1 19.663 20 98.3 89-110 06/29/1998 1622 
981738-2 19.791 20 99.0 89-110 06/29/1998 1657 
981738-3 25 19.896 20 99.5 89-110 06/29/1998 1732 
981738-4 19.003 20 95.0 89-110 06/29/1998 1807 
981738-5 19.233 20 96.2 89-110 06/29/1998 1842 
981738-6 17.522 20 87 .6 89-110 X 06/29/1998 1917 
981738-7 20.253 20 101.3 89-110 06/29/1998 1952 
981738-8 20.060 20 100.3 89-110 06/29/1998 2101 
981738-9 18.867 20 94.3 89-110 06/29/1998 2136 
981738-10 19.743 20 98 .7 89-110 06/29/1998 2211 
981738-11 19.167 20 95.8 89-110 06/29/1998 2245 

Method . : S e m i v o l a t i l e Organics ( C l i e n t L i s t ) Batch • 36879 
Method . : 8270C 

Surrogate U n i t s 

2 ,4 ,6 -T r i bromophenoI ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resu l t True Value Percent Recovery L i m i t s Flag Date Time 

MB 1.00 88.07 100.00 88 10-123 07/09/1998 1312 
LCS 1.00 89.35 100.00 89 10-123 07/09/1998 1413 

981738-1 1.00 99.30 100.00 99 10-123 07/09/1998 1719 
981738-2 1.00 89.39 100.00 89 10-123 07/09/1998 1820 
981738-4 1.00 87.27 100.00 87 10-123 07/09/1998 1921 
981738-5 1.00 97.01 100.00 97 10-123 07/09/1998 2022 
981738-10 1.00 75.87 100.00 76 10-123 07/09/1998 2124 
981738-11 1.00 90.14 100.00 90 10-123 07/09/1998 2225 
981738-6 1.00 94.57 100.00 95 10-123 07/10/1998 1421 
981738-3 1.00 102.65 100.00 103 10-123 07/10/1998 1523 

Sur rogate U n i t s 

2 -F luo rob ipheny l ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resu l t True Value Percent Recovery Limi t s Flag Date Time 

MB 1.00 38.17 50.00 76 43-116 07/09/1998 1312 
LCS 1.00 40.74 50.00 81 43-116 07/09/1998 1413 
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C O R E LABORATORIES 

S U R R O G A T E R E C O V E R I E S R E P O R T 
Job Number.: 981738 Report Date . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN : Mike Selke 

Surrogate U n i t s 

2 -F luo rob ipheny l ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resu l t True Value Percent Recovery Limi t s Flag Date Time 

981738-1 1.00 44.19 50.00 88 43-116 07/09/1998 1719 
981738-2 1.00 43.84 50.00 88 43-116 07/09/1998 1820 
981738-4 1.00 40.25 50.00 80 43-116 07/09/1998 1921 
981738-5 1.00 38.55 50.00 77 43-116 07/09/1998 2022 
981738-10 1.00 38.03 50.00 76 43-116 07/09/1998 2124 
981738-11 1.00 35.48 50.00 71 43-116 07/09/1998 2225 
981738-6 1.00 42.90 50.00 86 43-116 07/10/1998 1421 
981738-3 1.00 42.49 50.00 85 43-116 07/10/1998 1523 

Surrogate U n i t s 

2-F luorophenol ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resu l t True Value Percent Recovery L i m i t s Flag Date Time 

MB 1.00 60.64 100.00 61 21-100 07/09/1998 1312 
LCS 1.00 61.94 100.00 62 21-100 07/09/1998 1413 

981738-1 1.00 88.27 100.00 88 21-100 07/09/1998 1719 
981738-2 1.00 77.41 100.00 77 21-100 07/09/1998 1820 
981738-4 1.00 49.60 100.00 50 21-100 07/09/1998 1921 
981738-5 1.00 57.44 100.00 57 21-100 07/09/1998 2022 
981738-10 1.00 49.84 100.00 50 21-100 07/09/1998 2124 
981738-11 1.00 55.01 100.00 55 21-100 07/09/1998 2225 
981738-6 1.00 61.26 100.00 61 21-100 07/10/1998 1421 
981738-3 1.00 22.14 100.00 22 21-100 07/10/1998 1523 

Surrogate U n i t s 

Ni t robenzene-d5 ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resul t True Value Percent Recovery L i m i t s Flag Date Time 

MB 1.00 34.93 50.00 70 35-114 07/09/1998 1312 
LCS 1.00 38.07 50.00 76 35-114 07/09/1998 1413 

981738-1 1.00 37.51 50.00 75 35-114 07/09/1998 1719 
981738-2 1.00 38.24 50.00 76 35-114 07/09/1998 1820 
981738-4 1.00 34.92 50.00 70 35-114 07/09/1998 1921 
981738-5 1.00 34.60 50.00 69 35-114 07/09/1998 2022 
981738-10 1.00 32.90 50.00 66 35-114 07/09/1998 2124 
981738-11 1.00 31.03 50.00 62 35-114 07/09/1998 2225 
981738-6 1.00 38.80 50.00 78 35-114 07/10/1998 1421 
981738-3 1.00 38.77 50.00 78 35-114 07/10/1998 1523 
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C O R E LABORATORIES 

Job Number.: 981738 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report D a t e . : 07 /27 /98 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: BDM Rexene Q u a r t e r l y Waters ATTN: Mike Selke 

Sur rogate U n i t s 

Phenol-d6 ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resul t True Value Percent Recovery L i m i t s Flag Date Time 

MB 1 .00 72.23 100.00 72 10-94 07/09/1998 1312 
LCS 1 .00 75.26 100.00 75 10-94 07/09/1998 1413 

981738-1 1 .00 78.36 100.00 78 10-94 07/09/1998 1719 
981738-2 1 .00 74.83 100.00 75 10-94 07/09/1998 1820 
981738-4 1 .00 60.62 100.00 61 10-94 07/09/1998 1921 
981738-5 1 .00 67.71 100.00 68 10-94 07/09/1998 2022 
981738-10 1 .00 64.48 100.00 64 10-94 07/09/1998 2124 
981738-11 1 .00 65.95 100.00 66 10-94 07/09/1998 2225 
981738-6 1 .00 82.42 100.00 82 10-94 07/10/1998 1421 
981738-3 1 .00 16.59 100.00 17 10-94 07/10/1998 1523 

Sur rogate U n i t s 

Terphenyl -d14 ug/L 

Lab ID M a t r i x QC Type D i l u t i o n Resul t True Value Percent Recovery L i m i t s Flag Date Time 

MB 1 00 44.81 50.00 90 33-141 07/09/1998 1312 
LCS 1 00 45.95 50.00 92 33-141 07/09/1998 1413 

981738-1 1 00 38.50 50.00 77 33-141 07/09/1998 1719 
981738-2 1 00 41.11 50.00 82 33-141 07/09/1998 1820 
981738-4 1 00 44.26 50.00 89 33-141 07/09/1998 1921 
981738-5 1 00 43.94 50.00 88 33-141 07/09/1998 2022 
981738-10 1 00 37.25 50.00 74 33-141 07/09/1998 2124 
981738-11 1 00 42.74 50.00 85 33-141 07/09/1998 2225 
981738-6 1 00 28.28 50.00 57 33-141 07/10/1998 1421 
981738-3 1 00 28.80 50.00 58 33-141 07/10/1998 1523 
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C O R E LABORATORIES 

j 0 u A L I T Y ASSURANCE METHODS 

R E F E R E N C E S AND NOTES 

Report Date: 07/27/98 

WATER LIMITS SOIL LIMITS 
Recovery RPD Recovery RPD 

VOLATILE ORGANICS 

Methods 602/8020 Surrogate 
Bromofluorobenzene 89-110% 78-123% 

Methods 602/8020 Spike/Spike Duplicate 
Benzene 39-150% 25 75-125% 25 
Ethylbenzene 32-160% 25 60-140% 25 
Toluene 46-148% 25 70-130% 25 
Xylenes 75-125% 25 61-139% 25 

Method 8015 Mod. Spike/Spike Duplicate 
TVPH 75-125% 20 48-152% 20 
TEPH 54-135% 20 54-135% 20 

Methods 624/8240/8260 Surrogates 
D i bromofIuoromethane 86-118% 80-120% 
Toluene-(d8) 88-110% 81-117% 
4-Bromofluorobenzene 86-115% 74-121% 

Method 524.2 Surrogates 
4-Bromofluorobenzene 80-120% 
1,4-Dichlorobenzene-d4 80-120% 

Methods 624/8240 Spike/Spike Duplicate 
1,1-D i chIoroethene 61-145% 14 59-172% 22 
Trichloroethene 71-120% 14 62-137% 24 
Benzene 76-127% 11 66-142% 21 
Toluene 76-125% 13 59-139% 21 
Chlorobenzene 75-130% 13 60-133% 21 

Method 8260 Spike/Spike Duplicate 
1,1-Dichloroethene 70-130% 14 70-130% 22 
Trichloroethene 71-120% 14 70-130% 24 
Benzene 76-127% 11 70-130% 21 
Toluene 76-125% 13 70-130% 21 
Chlorobenzene 75-130% 13 70-130% 21 

Method 524.2 Spike/Spike Duplicate 
1,1-Dichloroethene 80-120% 14 
Trichloroethene 80-120% 14 
Benzene 80-120% 11 
Toluene 80-120% 13 
Chlorobenzene 80-120% 13 

PESTICIDES AND PCB'S 

Methods 608/8080 Surrogates 
Tetrachloro-m-xylene 60-150% 60-150% 
4,4'-Dichlorobiphenyl 60-150% 60-150% 
Decachloroblphenyl 60-150% 60-150% 

Method 8140 Surrogates 
T r i butyI phosphate 36-152% 36-152% 
T r i phenyI phosphate 36-152% 36-152% 
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C O R E LABORATORIES 

Q U A L I T Y 

R E F E R 

A S S U R A N C E M E T H O D S 

E N C E S A N D N O T E S 

Report Date: 07 /27 /98 

WATER LIMITS SOIL LIMITS 
Recovery RPD Recovery RPD 

SEMIVOLATILE ORGANICS 

Methods 625/8270 Sur rogates 
Ni t robenzene-d5 35-114% 23-120% 
2 - F l u o r o b i p h e n y l 43-116% 30-115% 
4-Terpheny l -d14 33-141% 18-137% 
Phenol-d6 10-94% 24-113% 
2-F luoropheno l 21-100% 25-121% 
2 , 4 , 6 - T r ibromophenoI 10-123% 19-122% 

Methods 625/8270 Sp i ke /Sp i ke D u p l i c a t e 
Phenol 12-131% 42 53-118% 35 
2-Chlorophenol 43-94% 40 49-124% 50 
1 ,4-D ich lorobenzene 41-82% 28 40-116% 27 
N - N i t r o s o - d i - n - p r o p y l amine 49-111% 38 54-1 07% 38 
1 ,2 ,4 -T r i ch l o robenzene 48-100% 28 54-119% 23 
4 -Ch Io ro -3 -methy Ipheno l 51-127% 42 64-122% 33 
Acenaphthene 67-112% 31 62-124% 19 
4-Ni t ropheno l 10-151% 50 61-124% 50 
2 , 4 - D i n t r o t o l u e n e 69-119% 38 63-120% 47 
Pentach lorophenol 48-133% 50 63-119% 47 
Pyrene 74-116% 31 51-133% 36 

HERBICIDES 

Method 8150 Sur rogate 
2 , 4 - D i c h l o r o p h e n y l a c e t i c a c i d 50-150% 50-150% 

Method 8150 Sp ike /Sp ike D u p l i c a t e 
2,4-D 41-126% 25 41-126% 25 
2 ,4 ,5 -T 45-119% 25 45-119% 25 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date: 07/27/98 

(1) EPA 600/4-79-020 Methods for Chemical Analysis of Water and 
Wastes, March 1983 

(2) EPA SW846 Test Methods for Evaluating Solid Waste, Third 
Edition, September 1986 

(3) EPA SW846 Test Methods for Evaluating Solid Waste, Final 
Update I , July 1992 

(4) EPA SW846 Test Methods for Evaluating Solid Waste, Final 
Update I I , September 1994 

(5) EPA SW846 Test Methods for Evaluating Solid Waste, Final 
Update IIA, August 1993 

(6) EPA SW846 Test Methods for Evaluating Solid Waste, Final 
Update I IB, January 1995 

(7) Standard Methods for the Examination of Water and Wastewater, 
16th Edition, 1985 

(8) Standard Methods for the Examination of Water and Wastewater, 
17th Edition, 1989 

(9) Standard Methods for the Examination of Water and Wastewater, 
18th Edition, 1992 

(10) EPA 600/4-80-032 Prescribed Procedures For Measurement Of 
Radioactivity in Drinking Water, August 1980 

(11) EPA 600/8-78-017 Microbiological Methods For Monitoring The 
Environment, December 1978 

(12) Federal Register, July 1, 1990 (40 CFR Part 136) 

(13) EPA 600/4-88-03 Methods For The Determination of Organics 
Compounds in Drinking Water, December 1988 

(14) U.S.G.S. Methods For Determination of Inorganic Substances In 
Water And Fluvial Sediments, Book 5, Chapter A1, 1985 

(15) Federal Register, June 7, 1991 (40 CFR Parts 141 & 142) 

(16) ASTM Section 11 Water and Environmental Technology, 
Volume 11.01 Water (1), 1991 

(17) Methods of Soil Analysis, American Society of Agronomy, 
Agronomy No. 9, 1965 

(18) ASTM Section 5, Petroleum Products, Lubricants, and Fossil 
Fuels, Volume 05.05, Gaseous Fuels, Coal, and Coke 

(19) EPA 600/2-78-054 Field and Laboratory Methods Applicable To 
Overburdens and Mine Soils, March 1978 

(20) ASTM Part 19, Soils and Rocks; Building Stones, 1981 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date : 07 /27 /98 

COMMENTS 

a) ND = Not detected. NC = Not calculable due to value(s) lower 
than the detection limit. 

b) Data in the QA report may differ from final results due to 
digestion and/or dilution of samples into analytical ranges. 
Quality control results are reported "as analyzed" within 
the instruments established calibration range. 

c) The "Time Analyzed" in the QA report refers to the start time of 
the analytical batch which may not reflect the actual time of 
each analysis. The "Date Analyzed" is the actual date of analysis. 

d) Results for soil and sludge samples are reported on a wet weight 
basis (i.e. not corrected for percent moisture) unless otherwise 
indicated. 

BLANK QC SAMPLE IDENTIFICATION 
MB Method Blank 
EB Extraction Blank 
ICB I n i t i a l Calibration Blank 
CCB Continuing Calibration Blank 

SPIKE QC SAMPLE IDENTIFICATION 
MS Method (Matrix) Spike 
MSD Method (Matrix) Spike Duplicate 
PDS Post-Digestion Spike 
PSD Post-Digestion Spike Duplicate 
SB Spike Blank 
SBD Spike Blank Duplicate 

REFERENCE STANDARD QC SAMPLE IDENTIFICATION 
LCS Laboratory Control Standard 
RS Reference Standard 
ICV I n i t i a l Calibration Verification Standard 
CCV Continuing Calibration Verification Standard 
ISA/ISB ICP Interference Check Sample 
ICL I n i t i a l Calibration/Laboratory Control Sample 
DSC Distilled Standard Check 
CRI CRDL Low-Level ICP Standard 

DUPLICATE QC SAMPLE IDENTIFICATION 
MD Method (Matrix) Duplicate 
ED Extraction Duplicate 
SD Serial Dilution 

Analyses performed by a subcontract laboratory are indicated on the 
analytical and/or quality control reports under "Technician" using 
the following codes: 

SUBCONTRACT LABORATORY CODE 
Core Laboratories - Anaheim, CA * AN 
Core Laboratories - Casper, WY * CA 
Core Laboratories - Corpus Christi, TX * CC 
Core Laboratories - Edison, NJ * ED 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date: 07/27/98 

Core Laboratories - Gulf States - Houston, TX * HE 
Core Laboratories - Houston, TX * HP 
Core Laboratories - Indianapolis, IN * IN 
Core Laboratories - Lake Charles, LA * LC 
Core Laboratories - Long Beach, CA * LB 
Core Laboratories - Tampa, FL * TP 
Core Laboratories - Valparaiso, IN * VP 
Other Subcontract Laboratories * XX 

EXPLANATION OF DATA QUALIFIERS - ORGANIC PARAMETERS 

U - This qualifier indicates that the analyte was analyzed 
for but not detected. 

J - This qualifier indicates that the value is an estimate. 
I t is used when a compound is determined to be present 
based on the mass spectral data but at a concentration 
less than the practical quantitation limit of the 
method. 

E - This qualifier indicates that a sample result is an 
estimate because the concentration exceeded the upper 
calibration range of the instrument. 

EXPLANATION OF DATA QUALIFIERS - METALS & INORGANIC PARAMETERS 

U - This qualifier indicates that the analyte was analyzed 
for but not detected. 

B - This qualifier indicates that the analyte was detected 
at a level below the reporting limit but greater than 
or equal to the instrument detection limit. 

EXPLANATION OF DATA FLAGS - ALL PARAMETERS 

B - This flag indicates that an analyte is present in 
the method blank as well as in the sample. The client 
should consider this when evaluating the data. 

E - This flag indicates the reported value is estimated due 
to sample matrix interference. 

W - This flag indicates that a post-digestion spike for 
GFAA analysis is outside quality control limits. 

X - This flag indicates that a surrogate recovery is 
outside quality control limits. 

Y - This flag indicates a spike or spike duplicate recovery 
is outside quality control limits. 

Z - This flag indicates a relative percent difference for 
a spike and spike duplicate is outside quality 
control limits. 

* - This flag indicates a relative percent difference for 
a duplicate analysis is outside quality control 
limits. 

- This flag indicates a percent recovery for a standard 
is outside quality control limits. 
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C O R E LABORATORIES 

ANALYTICAL REPORT 
JOB NUMBER: 983409 

P repa red F o r : 

BDM I n t e r n a t i o n a l , I n c . 
415 West W a l l 

S u i t e 1818 
M i d l a n d , TX 79701 

A t t e n t i o n : R. Bandean 

D a t e : 01 /05 /99 

S i g n a t u r e 

Name: Don L . M o r r i s 

T i t l e : P r o j e c t C o o r d i n a t o r 

Date 

Core L a b o r a t o r i e s , I n c . 
10703 East Be thany D r i v e 
A u r o r a , CO 8 0014 

PHONE: (303) 751-1780 
F A X . . : (303) 751-1784 

The analytical results, oormons or interpretations contained rn tnis repon are oaseo jpon information ano mate-ia, supplied oy the chenl tor whose e>c us ve ano conf-den'ia use -ns 'eport ^as been maoe ine anaiyicat 'csuf.s. upmrans 

expressed represent the Best judgment of Core Laboratories Core Laboratories however makes nc warranty or representation, express or implied 01 any type, and enpress'y oisclaims same as to trie product", ty procer operation* i< 

any o« gas, coa or cine' mineral. Dropeny. wer or sanO if connec'ion wf wtvc" such repon is used or rened ^PO" 'or any reaso" whatsoever Tms repon sra- "ot be reproduced in wnole or 'n par witno..- -nt w'i"ir approval o' (. 
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C O R E LABORATORIES 

Sample Delivery Group Narrative 

January 4,1999 

Customer: BDM International, Inc. 
Project: Miscellaneous Projects 
Core Laboratory Project Number: 983409 

Method 8020 BTEX Analvsis 

Sample 983409-4 had the recovery of the surrogate bromofluorobenzene below 
acceptance criteria. The sample was reanalyzed with similar results. Matrix interference 
is suspected. 

All other quality control analyses were acceptable. 

The analytical results opinions o f interpretations contained i" 'his -enon a-e oaseo upon information and material supDlieo oy tie clten' tor whose exclusive and r,ar.tiden'ial use 'his report ras Oeen msofe Tn«> a"alytica. results ODiro*s 0' 'nterp-eta t ons 

expressed 'SO'esent tne nesr i^dgmeni o' Cote Laboratories Cere laoo'arories however. fa<<es no warra-ty or reo'eson'ation sxorsss or i"-ciiea o' anv type. a n d express y n sea mi same as 'c tne o" 3ur' vi'/ copsr cpcra'irjn; or prrti lactones o' 

any O'l cas ; ; a o;ne' miners oroper'v we or sa"c ir ccinreclio" win c ^-.c" 'acor is -sed z' <$<i$a uoor" 'or a^y ,t-as'>" wriatsoevc : " i --?(•-*i-ai --v r>= - t w o X O : wn-„i? .r ua- - w'noui n>• .n-itf- - ,HI C- r,nr.- LJt r" itn-ic 



C O R E LABORATORIES 

S A M P L E I N F O R M A T I O N 
Date: 01/05/99 

Job Number. : 983409 . : 97000147 
Customer : BDM In te rna t iona l , Inc. Customer Project ID . . : REXENE-BR1CKLAND 
At tn : R. Bandean Project Descript ion . . : BDM Miscellaneous Projects 

Laboratory 
Sample ID 

Customer 
Sample ID 

Sample 
Matrix 

Date 
Sampled 

Time 
Sampled 

Date 
Received 

Time 
Received 

983409-1 

983409-2 

983409-3 

983409-4 

983409-5 

983409-6 

983409-7 

983409-8 

983409-9 

983409-10 

MW-3S 

MW-3D 

MW-6D 

MU-6S 

DUPLICATE 

MW-9S 

RINSATE 

FIELD BLANK 

DOWNSTREAM 

UPSTREAM 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Uater 

Water 

Water 

12/21/1998 

12/21/1998 

12/22/1998 

12/22/1998 

12/22/1998 

12/22/1998 

12/22/1998 

12/22/1998 

12/22/1998 

12/23/1998 

15:20 

16:00 

12:40 

13:10 

13:45 

14:00 

14:20 

14:30 

13:00 

09:00 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

12/29/1998 

10:35 

10:35 

10:35 

10:35 

10:35 

10:35 

10:35 

10:35 

10:35 

10:35 
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C O R E LABORATORIES 

Job Number: 983409 
L A B O R A T O R Y T E S T R E S U L T S 

Date : 01 /05 /99 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : MW-3S 
Date Sampled : 12/21/1998 
Time Sampled : 15:20 
Sample M a t r i x : Water 

Labora to ry Sample ID : 983409-1 
Date Received : 12/29/1998 
Time Received : 10:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organ ics -Aromat i cs 
Benzene 
Ethy lbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

12/30/98 
12/30/98 
12/30/98 
12/30/98 

dmj 
dmj 
dmj 
dmj 
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The analytical results, opinions c mi orp ret at ions contained m tnis repot are baseo jpon information and maier.at supplied by the cuent for whose excfusrve anj c: 

expressed represent the pes! judgment o' Core Laboratories Core Laboratories, nowever. makes no war-anty or representation, express or imp-ieo. o' any type i 

any on gas coa' or other mineral, property wel' or sand m connection with w i i c " such repon is used <y 'e-'trd uoo" to' any 'ease' wna'sofve' Tn s rec.i-n >na 

jse tr.is reoc-i ras tl 
1 The analytical results Opinions or n'erpreta tio'.s 

j'Oductiviy prcpe r oofations or crchtaoieness of 

w t n j j t .ho wr - t c aocrovai ct r-irn . aho-nnr P * 



C O R E LABORATORIES 

Job Number: 983409 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 01/05/99 

CUSTOMER: BDM In te rna t iona l , Inc. PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID: MW-3D 
Date Sampled : 12/21/1998 
Time Sampled : 16:00 
Sample Matrix : Water 

Laboratory Sample ID: 983409-2 
Date Received : 12/29/1998 
Time Received : 10:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A Vo la t i l e Organics -Aromatics 
Benzene 
Ethylbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

12/30/98 
12/30/98 
12/30/98 
12/30/98 

dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

Job Number: 983409 
L A B O R A T O R Y T E S T R E S U L T S 

D a t e : 01 /05 /99 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : MW-6D 
Date Sampled : 12/22/1998 
Time Sampled : 12:40 
Sample M a t r i x : Water 

L a b o r a t o r y Sample ID: 983409-3 
Date Received : 12/29/1998 
Time Received : 10:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organics -Aromat ics 
Benzene 
Ethy lbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

12/30/98 
12/30/98 
12/30/98 
12/30/98 

dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T s 
Job Number: 983409 Date: 01/05/99 

CUSTOMER: BOM In te rna t iona l , Inc. PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID: MW-6S Laboratory Sample ID: 983409-4 
Date Sampled : 12/22/1998 Date Received.. : 12/29/1998 
Time Sampled : 13:10 . , . . : 10:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A Vo la t i l e Organics -Aromatics 
Benzene ND 1.0 ug/L 12/30/98 dmj 
Ethylbenzene 4.5 1.0 ug/L 12/30/98 dmj 
Toluene 2.7 1.0 ug/L 12/30/98 dmj 
Xylenes ( t o t a l ) 6.7 1.0 ug/L 12/30/98 dmj 
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C O R E L A B O R A T O R I E S 

Job Number: 983409 
L A B O R A T O R Y T E S T R E S U L T S 

Da te : 01 /05 /99 

CUSTOMER: BDM I n t e r n a t i o n a l . , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : DUPLICATE 
Date Sampled : 12/22/1998 
Time Sampled : 13:45 
Sample M a t r i x : Water 

Labo ra to r y Sample ID : 983409-5 
Date Received : 12/29/1998 
Time Received : 10:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organ ics -A romat i cs 
Benzene 
Ethy lbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

12 /31 /98 
12/31/98 
12 /31 /98 
12 /31 /98 

dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 983409 Da te : 01 /05 /99 

CUSTOMER: BOM I n t e r n a t i o n a l , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : MW-9S Labo ra to r y Sample I D : 983409-6 
Date Sampled : 12/22/1998 : 12/29/1998 
Time Sampled : 14:00 : 10:35 
Sample M a t r i x : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organ ics -Aromat ics 
Benzene ND 1.0 ug/L 12/30/98 dmj 
Ethy lbenzene ND 1.0 ug/L 12/30/98 dmj 
Toluene ND 1.0 ug/L 12/30/98 dmj 
Xylenes ( t o t a l ) ND 1.0 ug/L 12/30/98 dmj 
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1 C O R E LABORATORIES 

Job Number: 983409 
L A B O R A T O R Y T E S T R E S U L T S 

Date: 01/05/99 

CUSTOMER: BDM In te rna t iona l , Inc. PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample I D : RINSATE 
Date Sampled : 12/22/1998 
Time Sampled : 14:20 
Sample M a t r i x : Water 

Labo ra to ry Sample ID : 983409-7 
Date Received : 12/29/1998 
Time Received : 10:35 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organics 
Benzene 
Ethy lbenzene 
Toluene 
Xy lenes ( t o t a l ) 

•Aromat ics 
ND 
ND 
ND 
ND 

1.0 
1.0 
1.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 

12 /30/98 
12/30/98 
12/30/98 
12/30/98 

dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 983409 D a t e : 01 /05 /99 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : FIELD BLANK L a b o r a t o r y Sample ID : 983409-8 
Date Sampled : 12/22/1998 Date Received : 12/29/1998 
Time Sampled : 14:30 Time Received : 10:35 
Sample M a t r i x : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organics -Aromat i cs 
Benzene 
Ethy lbenzene 
Toluene 
Xylenes ( t o t a l ) 

ND 
ND 
ND 
ND o

o
o

o
 

ug/L 
ug/L 
ug/L 
ug/L 

12 /30/98 
12/30/98 
12/30/98 
12/30/98 

dmj 
dmj 
dmj 
dmj 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 983409 Date: 01/05/99 

CUSTOMER: BDM In te rna t iona l , Inc. PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID: DOWNSTREAM Laboratory Sample ID: 983409-9 
Date Sampled : 12/22/1998 : 12/29/1998 
Time Sampled -. 13:00 . . . , . : 10:35 
Sample Matrix : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A Vo la t i l e Organics -Aromatics 
Benzene ND 1.0 ug/L 12/30/98 dmj 
Ethylbenzene ND 1.0 ug/L 12/30/98 dmj 
Toluene ND 1.0 ug/L 12/30/98 dmj 
Xylenes ( t o t a l ) ND 1.0 ug/L 12/30/98 dmj 
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C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T R E S U L T S 
Job Number: 983409 Da te : 01 /05 /99 

CUSTOMER: BDM I n t e r n a t i o n a l , I n c . PROJECT: REXENE-BRICKLAND ATTN: R. Bandean 

Customer Sample ID : UPSTREAM Labo ra to r y Sample ID : 983409-10 
Date Sampled : 12/23/1998 : 12/29/1998 
Time Sampled : 09:00 : 10:35 
Sample M a t r i x : Water 

TEST METHOD PARAMETER/TEST DESCRIPTION SAMPLE RESULT REPORTING LIMIT UNITS DATE TECH 

SW-846 8020A V o l a t i l e Organ ics -A romat i cs 
Benzene ND 1.0 ug/L 12 /30/98 dmj 
Ethy lbenzene ND 1.0 ug/L 12 /30/98 dmj 
Toluene ND 1.0 ug/L 12 /30/98 dmj 
Xylenes ( t o t a l ) ND 1.0 ug/L 12/30/98 dmj 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E S U L T S 
Job Number.: 983409 Report Date.: 01/05/99 

CUSTOMER: BDM International, Inc. PROJECT: BDM Miscellaneous Projects ATTN: R. Bandean 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

Test Method SW-846 8020A : 42769 Analyst... : dmj 
Method Description. Volatile Organics -Aromatics Units : ug/L 

MB Method Blank 12/29/1998 1608 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
0.0259 
ND 

QC Result True Value Orig. Value Calc. Result Limits 

To 
1.0 
1.0 
1.0 

LCS Laboratory Control Sample T981229B 12/29/1998 1656 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 21.489 20.10 106.9 % 39-150 
Ethylbenzene 22.786 20.08 113.5 % 32-160 
Toluene 22.254 20.08 110.8 % 46-148 
Xylenes (total) 71.526 60.20 118.8 X 75-125 

j LCD Laboratory Control Sample Duplicate T981229B 12/29/1998 1744 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 19.638 21.489 20.10 97.7 % 39-150 
9.0 R 25 

EthyIbenzene 20.646 22.786 20.08 102.8 X 32-160 
9.9 R 25 

Toluene 20.513 22.254 20.08 102.2 X 46-148 
8.1 R 25 

Xylenes (total) 63.042 71.526 60.20 104.7 % 75-125 
12.6 R 25 

I MS Matrix Spike T981229B 983410-1 12/29/1998 2145 

Parameter/Test Description QC Result QC Result True Value Orig Value Calc. Result * Limits 

Benzene 55.877 20.10 45.791 50.2 % 39-150 
Ethylbenzene 17.175 20.08 0.259 84.2 % 32-160 
Toluene 18.249 20.08 ND 90.9 % 46-148 
Xylenes (total) 52.353 60.20 0.4998 86.1 % 75-125 

MSD Matrix Spike Duplicate T981229B 983410-1 12/29/1998 2234 

Parameter/Test Description 

Benzene 

Ethylbenzene 

Toluene 

Result QC Result True Value Orig. Value Calc. Result * Limits 

55.650 55.877 20.10 45.791 49.0 % 39-150 
0.4 R 25 

17.304 17.175 20.08 0.259 84.9 % 32-160 
0.7 R 25 

18.124 18.249 20.08 ND 90.3 % 46-148 
0.7 R 25 
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C O R E LABORATORIES 

Job Number.: 983409 
Q U A L I T Y CONTROL R E S U L T S 

Report Date.: 01/05/99 

CUSTOMER: BDM International, Inc. PROJECT: BDM Miscellaneous Projects ATTN: R. Bandean 

QC Type Description Reag. Code Lab ID Dilution Factor Date Time 

MSD Matrix Spike Duplicate T981229B 983410-1 12/29/1998 2234 

Parameter/Test Description 

Xylenes (total) 

QC Result 

52.523 

QC Result 

52.353 

True Value Orig. Value Calc. Result * Limits 

60.20 0.4998 86.4 
0.3 

% 75-125 
R 25 

SW-846 8020A Batch : 42814 Analyst.. .: dmj 
Method Description.: Volatile Organics -Aromatics : ug/L 

MB Method Blank 12/30/1998 1820 

Parameter/Test Description 

Benzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

QC Result 

ND 
ND 
ND 
ND 

QC Result True Value Orig. Value Calc. Result * Limits 

1.0 
1.0 
1.0 
1.0 

j LCS Laboratory Control Sample T981230B 12/31/1998 0053 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 22.031 
Ethylbenzene 22.718 
Toluene 22.285 
Xylenes (tot a l ) 71.142 

20.10 
20.08 
20.08 
60.20 

109.6 
113.1 
111.0 
118.2 

% 39-150 
% 32-160 
% 46-148 
% 75-125 

j LCD Laboratory Control Sample Duplicate T981230B 12/31/1998 0141 

Parameter/Test Description QC Result QC Result True Value Orig. Value Calc. Result * Limits 

Benzene 21.146 22.031 20.10 105.2 % 39-150 
4.1 R 25 

Ethylbenzene 21.982 22.718 20.08 109.5 % 32-160 

Toluene 
3.3 R 25 

Toluene 21.053 22.285 20.08 104.8 % 46-148 
5.7 R 25 

Xylenes (tot a l ) 68.819 71.142 60.20 114.3 % 75-125 
3.3 R 25 
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C O R E LABORATORIES 

Job Number.: 983409 
S U R R O G A T E R E C O V E R I E S R E P O R T 

Report Date.: 01/05/99 

CUSTOMER: BDM In te rna t iona l , Inc. PROJECT: BDM Miscellaneous Projects ATTN: R. Bandean 

,: Vo la t i l e Organics -Aromatics • 42769 
.: 8020 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix. QC Type D i l u t i on Result True Value Percent Recovery Limits Flag Date Time 

MB 19.737 20 98.7 89-110 12/29/1998 1608 
LCS 19.355 20 96.8 89-110 12/29/1998 1656 
LCD 18.109 20 90.5 89-110 12/29/1998 1744 

983410-3 18.534 20 92.7 89-110 12/29/1998 1919 
983410-2 18.223 20 91.1 89-110 12/29/1998 2008 
983410-1 13.275 20 66.4 89-110 X 12/29/1998 2056 
983410-1 MS 15.038 20 75.2 89-110 X 12/29/1998 2145 
983410-1 MSD 15.048 20 75.2 89-110 X 12/29/1998 2234 
983409-8 18.770 20 93.8 89-110 12/30/1998 0011 
983409-7 19.131 20 95.7 89-110 12/30/1998 0059 
983409-3 19.406 20 97.0 89-110 12/30/1998 0148 
983409-10 19.200 20 96.0 89-110 12/30/1998 0237 
983409-9 18.785 20 93.9 89-110 12/30/1998 0414 
983409-2 18.290 20 91.5 89-110 12/30/1998 0502 
983409-1 18.931 20 94.7 89-110 12/30/1998 0551 
983409-6 18.304 20 91.5 89-110 12/30/1998 0728 
983409-4 16.700 20 83.5 89-110 X 12/30/1998 0817 
983406-3 10.337 20 51.7 89-110 X 12/30/1998 1130 

-Aromatics • 42814 
: 8020 

Surrogate Units 

BFB (Surrogate) ug/L 

Lab ID Matrix QC Type D i lu t ion 

MB 
LCS 
LCD 

983409-5 
9834-06-2 
983406-4 
9834-06-1 
983406-7 
983406-9 
983406-5 
983406-13 
983406-15 
983406-16 

50 

Result True Value Percent Recovery Limits Flag Date Time 

20.636 20 103.2 89-110 12/30/1998 1820 
20.420 20 102.1 89-110 12/31/1998 0053 
19.905 20 99.5 89-110 12/31/1998 0141 
18.687 20 93.4 89-110 12/31/1998 0319 
19.534 20 97.7 89-110 12/31/1998 0408 
19.174 20 95.9 89-110 12/31/1998 0545 
20.523 20 102.6 89-110 12/31/1998 0633 
19.659 20 98.3 89-110 12/31/1998 0722 
19.138 20 95.7 89-110 12/31/1998 0810 
19.599 20 98.0 89-110 12/31/1998 0947 
18.648 20 93.2 89-110 12/31/1998 1125 
19.846 20 99.2 89-110 12/31/1998 1214 
15.063 20 75.3 89-110 X 12/31/1998 1530 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date: 01/05/99 

(1) EPA 600/4-79-020 Methods for Chemical Analysis of Water and 
Wastes, March 1983 

(2) EPA SW846 Test Methods for Evaluating Solid Waste, Third 
Edition, September 1986; Update I , July 1992; Update I I , 
September 1994; Update IIA, August 1993; Update I IB, January 
1995; Update I I I , December 1996 

(3) Standard Methods for the Examination of Water and Wastewater, 
16th Edition, 1985 

(4) Standard Methods for the Examination of Water and Wastewater, 
17th Edition, 1989 

(5) Standard Methods for the Examination of Water and Wastewater, 
18th Edition, 1992 

(6) EPA 600/4-80-032 Prescribed Procedures For Measurement Of 
Radioactivity in Drinking Water, August 1980 

(7) EPA 600/8-78-017 Microbiological Methods For Monitoring The 
Environment, December 1978 

(8) Federal Register, July 1, 1990 (40 CFR Part 136) 

(9) EPA 600/4-88-03 Methods For The Determination of Organics 
Compounds in Drinking Water, December 1988 

(10) U.S.G.S. Methods For Determination of Inorganic Substances In 
Water And Fluvial Sediments, Book 5, Chapter A1, 1985 

(11) Federal Register, June 7, 1991 (40 CFR Parts 141 & 142) 

(12) ASTM Section 11 Water and Environmental Technology, 
Volume 11.01 Water (1), 1991 

(13) Methods of Soil Analysis, American Society of Agronomy, 
Agronomy No. 9, 1965 

(14) ASTM Section 5, Petroleum Products, Lubricants, and Fossil 
Fuels, Volume 05.05, Gaseous Fuels, Coal, and Coke 

(15) EPA 600/2-78-054 Field and Laboratory Methods Applicable To 
Overburdens and Mine Soils, March 1978 

(16) ASTM Part 19, Soils and Rocks; Building Stones, 1981 

COMMENTS 

a) ND = Not detected. NC = Not calculable due to value(s) lower 
than the detection limit. 

b) Data in the QA report may differ from final results due to 
digestion and/or dilution of samples into analytical ranges. 
Quality control results are reported "as analyzed" within 
the instruments established calibration range. 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date: 01/05/99 

c) The "Time Analyzed" in the QA report refers to the start time of 
the analytical batch which may not reflect the actual time of 
each analysis. The "Date Analyzed" is the actual date of analysis. 

d) Results for soil and sludge samples are reported on a wet weight 
basis (i.e. not corrected for percent moisture) unless otherwise 
indicated. 

e) Column confirmation analysis is not performed for GC volatiles 
parameters unless specified by contract. 

BLANK QC SAMPLE IDENTIFICATION 
MB Method Blank 
EB Extraction Blank 
ICB I n i t i a l Calibration Blank 
CCB Continuing Calibration Blank 

SPIKE QC SAMPLE IDENTIFICATION 
MS Method (Matrix) Spike 
MSD Method (Matrix) Spike Duplicate 
PDS Post-Digestion Spike 
PSD Post-Digestion Spike Duplicate 
SB Spike Blank 
SBD Spike Blank Duplicate 

REFERENCE STANDARD QC SAMPLE IDENTIFICATION 
LCS Laboratory Control Standard 
RS Reference Standard 
ICV I n i t i a l Calibration Verification Standard 
CCV Continuing Calibration Verification Standard 
ISA/ISB ICP Interference Check Sample 
ICL I n i t i a l Calibration/Laboratory Control Sample 
DSC Distilled Standard Check 
CRI CRDL Low-Level ICP Standard 

DUPLICATE QC SAMPLE IDENTIFICATION 
MD Method (Matrix) Duplicate 
ED Extraction Duplicate 
SD Serial Dilution 

Analyses performed by a subcontract laboratory are indicated on the 
analytical and/or quality control reports under "Technician" using 
the foUowing codes: 

SUBCONTRACT LABORATORY 
Core Laboratories 
Core Laboratories 
Core Laboratories 
Core Laboratories 
Core Laboratories 
Core Laboratories 
Core Laboratories 
Other Subcontract Laboratories 

Anaheim, CA 
Casper, WY 
Corpus Christi, TX 
Gulf States - Houston, TX 
Houston, TX 
Lake Charles, LA 
Valparaiso, IN 

CODE 
* AN 
* CA 
* CC 
* HE 
* HP 
* LC 
* VP 
* XX 
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C O R E LABORATORIES 

Q U A L I T Y A S S U R A N C E M E T H O D S 

R E F E R E N C E S A N D N O T E S 

Report Date: 01/05/99 

EXPLANATION OF DATA QUALIFIERS - ORGANIC PARAMETERS 

U - This qualifier indicates that the analyte was analyzed 
for but not detected. 

J - Organic GC/MS Methods: This qualifier indicates that 
the value is an estimate. I t is used when a compound 
is determined to be present based on the mass spectral 
data but at a concentration below the practical 
quantitation limit of the method. 

J - Organic GC Methods: This qualifier indicates 
presumptive evidence of the presence of the 
compound at an estimated quantity. 

E - This qualifier indicates that a sample result is an 
estimate because the concentration exceeded the upper 
calibration range of the instrument. 

EXPLANATION OF DATA QUALIFIERS - METALS & INORGANIC PARAMETERS 

U - This qualifier indicates that the analyte was analyzed 
for but not detected. 

B - This qualifier indicates that the analyte was detected 
at a level below the reporting limit but greater than 
or equal to the instrument detection limit. 

EXPLANATION OF DATA FLAGS - ALL PARAMETERS 

B - This flag indicates that an analyte is present in 
the method blank as well as in the sample. The client 
should consider this when evaluating the data. 

E - This flag indicates the reported value is estimated due 
to sample matrix interference. 

W - This flag indicates that a post-digestion spike for 
GFAA analysis is outside quality control limits. 

X - This flag indicates that a surrogate recovery is 
outside quality control limits. 

Y - This flag indicates a spike or spike duplicate recovery 
is outside quality control limits. 

Z - This flag indicates a relative percent difference for 
a spike and spike duplicate is outside quality 
control limits. 

* - This flag indicates a relative percent difference for 
a duplicate analysis is outside quality control 
Iimi ts. 

- This flag indicates a percent recovery for a standard 
is outside quality control limits. 
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APPENDIX C 

XITECH PRODUCT RECOVERY SYSTEM 



SOLAR PANEL 

MOUNTED ON TANK STAND 

AIR REGULATOR 

PUMP CONTROL BOX 

AIR SUPPLY TUBING 

AIR SUPPLY (NITROGEN) 

ELECTRICAL LEAD 

PRODUCT DISCHARGE 
TUBING 

ELECTRONIC SHOT-OFF 

80 GAL FIBERGLASS 
DISCHARGE TANK 

DRAIN VALVE 

STEEL TANK STAND 

MONITORING WELL (MW-10) 

BATTERY BOX 

300-GAL STOCK TANK 

GRAVEL PAD 

VADOSE SOIL ZONE 

NOTE: 
SYSTEM IS ENCLOSED WITHIN 
10 FT x 10 FT CHAINLINK FENCE 
WITH LOCKED GATE 

XITECH PRODUCT PUMP 

77? nf 
SITE: BRICKLAND REFINERY 
DATE: 12-23-98 DRN BY: DTL 
AUTHOR: DTL FILE: REC0V2 
OCD BY: GJV LOG: MIDLAND 

PRODUCT RECOVERY SYSTEM 
DRAWING NOT TO SCALE 



Product Recovery 
System 

Our Product Recovery System can operate with­
out the use of AC power, remove product ONLY 
down to a sheen, operate on bottled gas, and can be 
installed in less than 2 hours. The Xitech Product 
Recovery System consists of a pneumatically 
operated Smart skimmer, electronic timer, and 
electronic high level product tank shutoff. The 
Smart skimmer requires no above ground controls 
to operate, has 30 inches of float travel, uses a high 
volume hydrophobic filter, pumps over 25GPH, 
and consumes less than .5CFM of air. The 
electronic timer provides intermittent pumping 
control for several Smart skimmers, provides 
v inuous monitoring of the high level tank shutoff 
sensor, displays total run time of system, and 
operates on 12DC/120AC/220AC. The electronic 
high level shutoff assembly has a three way prod­
uct inlet switching valve, double wall tubing fit­
ting for the product line, and an infrared electronic 
liquid level sensor that is intrinsically safe. 

4" Smart Skimmer 
Pumping range from 5-25 GPH 
Skimmer float travel: 30 inches 
Operating pressure range: 35-125 PSIG 
Maximum operating well depth: 200 feet 
Maximum air requirements: .5 CFM @ 125 PSIG 
Air quality requirements: 5-10 Microns 
Weight: 8 LBS 
Size: 3-1/2" DIA. X 48" long 

trials : PVC, sst, viton, Buna, Aluminum 
o.uerNo. ADJ 1000 

Electronic Timer with Tank Shutoff 
Selectable pumping cycles 
Infrared sensor tank over-fill protection 
Visual indicator displays tank full condition 
Elapsed pumping timer displays in hours and minutes 
Power supply choices: 12DC&110AC, or 12DC, 220AC 
Size: 8"X6"X4" NEMA 3R locking enclosure 
Pumping times (MINS):5,10,2030,60,CONT. 
Pumping cycles per day: 1,3,6,12,24,48 
Infrared sensor assembly requires a 2"IPS tank port 
Order No. 2500ES 

Xitech Instruments, Inc. 
300-C Industrial Park Loop, Rio Rancho, New Mexico 87124 USA 

Phone: 505-892-6501 Fax: 505-892-6637 



XITECH PRODUCT RECOVERY SYSTEM 
Technical Data Sheet 

We believe that Air driven pumping systems are the PREFERRED SAFEST METHOD for 
removing FLAMMABLE FLOATING HYDROCARBON'S. 

For this reason Xitech has focused its attention on solving THREE MAJOR problems facing 
current air driven skimming technologies. 

They are: excessive air consumption , pumping heavy fuel oils like #6 or bunker sea, and operat­
ing under high vapor extraction conditions (High would be 10 inches of Mercury vacuum). 

Xitech's new Product Recovery System represents a Quantum leap forward in Pneumatic Skim­
ming technology. 

Our system was specially designed to eliminate the need for an AIR COMPRESSOR, be able to 
PUMP #6 FUEL OIL, and run in the same well that is under HIGH VAPOR EXTRACTION 
CONDITIONS. 

HERE IS HOW WE HAVE ACCOMPLISHED THIS QUANTUM LEAP: 

DIAPHRAGM SKIMMER 

1 In the top part of our diaphragm pump is an air logic valve that delivers pulses of air against 
the top side of the diaphragm which pushes the diaphragm downward. As the diaphragm moves 
downward, product is pushed upward out of the pump. 

a. The air logic valve controls the pumping rate of the skimmer. By having this valve 
built into the pump we have eliminated the traditional above ground control 
technology. 

b. This valve does NOT exhaust the high pressure air line, thereby saving large volumes 
of compressed air. 

c. This valve eliminates the need to optimize our pump. The Time ON and time OFF 
concept has been replaced by pulses per minute. 

2 In the center of our pump is a VITON diaphragm which pulls product into a small pumping 
chamber when it is pushed upward by a Stainless Steel spring (located on the bottom side of the 
diaphragm) and pushes product out of the pump towards to surface when the air logic valve 
delivers a burst of air to the top side of the diaphragm. 

a. This small diaphragm pumping chamber was designed to conserve compressed air. 
b. This diaphragm also prevents product from ever coming in contact with our 

compressed air source. 
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3 Below the diaphragm is a return spring which we deliberately made very large to produce a 
very high inlet vacuum to the skimmer. We can produce an inlet vacuum sucking force of 
10 inches of mercury which will enable the skimmer to retrieve very heavy fuel oils and 
retrieve product from the same well that is under high vacuum extraction conditions. 

4 Below the pump is our PRODUCT SEPARATOR ASSEMBLY which consists of a 
HYDROPHOBIC FILTER mounted on top of a PVC plastic float. This assembly is designed 
to position the Hydrophobic filter half in water and half in product. The filter only allows product 
through its membrane and the float will follow the PRODUCT/WATER INTERFACE up to 30 
inches. 

SKIMMER FEATURES: 
Air requirements: .5 CFM @ 100 PSIG, 5 Micron filtering 
Opewrating pressure range: 35-125 PSIG 
Pumping rate is: 5-25 GPH (gallons per hour). 
Removes product ONLY down to sheen. 
Maximum operating depth is 200 feet. 
Weight: 81bs Size: 3-l/2"Dia. X 48" Long 
Materials: PVC, Stainless Steel, Viton, and Brass 

ELECTRONIC TIMER 
1 The ELECTRONIC TIMER will allow the user to control when the skimmer gets air. The 
purpose for running the skimmer intermittently is to select a pumping time and cycles per day 
that allow product in the well to fully recover before pumping the product to a sheen again. 

For Example: If the product in a well takes 20 minutes to pump to a sheen and 2 hours for 
full recovery after being pumped to a sheen. Then you would select 20 for your pumping time 
and 12 for your cycles per day. These settings would operate the skimmer for 20 minutes every 
2 hours. 

2 The ELECTRONIC TIMER will also shut off the skimmer automatically when it's remote 
high level shut-off sensor detects product in the holding tank, or detects an electronic failure in 
the shut-off sensor, or if power to the Electronic Timer is lost 

3 The ELECTRONIC TIMER has a digital hour timer which displays the total nm time of 
the skimmer. The elapsed hour timer is only activated when the air supply line going to the 
skimmer sees 35 PSI or greater. 

4 The ELECTRONIC TIMER can operate on a 12 VDC battery( for long term use a marine 
battery and lOwatt solar panel is recommended) or 110VAC ( for Europe: 12VDC or 220VAC). 
The standard Electronic Timer may NOT be operated in a Class I , Division I , Group BCD 
environment. There is a special Class I Timer for Class I sites. 



XITECH PRODUCT RECOVERY SYSTEM 
Without the use of AC Power 
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ADJ 1000 PNEUMATIC SKIMMER 
Figure 1 

Air Supply 

Oil Water Separator 
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2500ES ELECTRONIC TIMER WITH 
PRODUCT HOLDING TANK HIGH LEVEL SENSOR 

Figure 2 
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View facing west showing the Xitech product recovery system (12/23/98) 



View facing west showing the Xitech product recovery system (12/23/98) 


