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EXECUTIVE SUMMARY

Conestoga-Rovers & Associates (CRA) was retained by ENCORE to design and
implement a groundwater Interim Response Action (IRA) at the Company Vehicle
Operations (CVO) Area at the former Willow Run Assembly Plant located in Ypsilanti,
Michigan (Site). The shallow groundwater (determined not to be a drinking water unit)
has been impacted by chlorinated and non-chlorinated volatile organic compounds
(VOCs). This report summarizes the full-scale implementation and results after four
potassium permanganate (KMnQO,) injection events.

The IRA was designed to reduce VOC concentrations in two areas to levels that can
achieve compliance with Michigan Department of Environmental Quality (MDEQ)
groundwater/surface water interface (GSI) criteria through natural attenuation (NA). In
addition to reducing the VOC concentration to levels that will support NA, the IRA will
be used to reduce groundwater concentrations to below acute GSI values (final acute
values, FAV). The constituents of concern (COC) at the Site are trichloroethylene (TCE),
cis-1,2-dichloroethylene (cis-DCE), and vinyl chloride.

Four KMnOy injections were completed between December 2001 and June 2002 at 45
injection wells installed in two areas where COC concentrations are the highest (hot
spots, Area 1 and Area 2). Groundwater samples were collected prior to the first
injection and following each injection to monitor the COC concentrations. An additional
sampling event was conducted in November 2002 to evaluate the results of the
injections.

The groundwater level varied significantly throughout the year. Levels increased
during the early spring months and decreased during the summer months. Significant
amounts of light non-aqueous phase liquid (LNAPL) was observed at two injection

wells in injection Area 1.

The groundwater IRA was designed to reduce the COC concentrations within the hot
spots to levels that would facilitate NA. Therefore, the criteria used to evaluate the
effectiveness of the chemical oxidation remediation is not the Part 201 criteria, but
merely a reduction in COC concentrations to a level below the baseline concentrations.
In addition to the reduction in COC concentrations, the groundwater IRA is used to
reduce the COCs to comply with the FAV.

Overall results of the injections relative to the baseline data in Areal are mixed. All
three regularly sampled wells have one or two COC concentrations greater than the
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baseline data. Each well also shows additional Site-specific VOC concentrations that
have increased to levels above the baseline values.

The results for Area 2 generally showed decreases in concentrations. Both regularly
monitored Area2 wells showed significant decreases in most chemicals. The
concentration of one COC (vinyl chloride) in IW-46 exceeded the baseline groundwater
concentrations recorded.

The decrease and rebound in VOC concentrations following KMnO; injection is not an
uncommon occurrence with this technology. When this phenomena occurs, its an
indication that residual product may be present within the soil formation. Rising
groundwater (due to natural precipitation or short-term rises due to the injections)
displaces residual LNAPL and releases it into the groundwater (Area 1). When LNAPL
is not present (Area 2), increases in groundwater concentrations can occur from
desorbtion from contaminated soil to groundwater.

The effectiveness of chemical oxidation in Area 1 was significantly inhibited due to the
presence of diesel range organics (DRO), gasoline range organics (GRO) and LNAPL in
the area around IW-16 and IW-26. The DRO, GRO and LNAPL have high COD
demands and consume KMnO, before it reaches and reacts with the VOC-impacted
groundwater.

In Area 2, beneficial results were observed in response to KMnOj injection, but the
effectiveness was inhibited by desorbtion of VOCs from contaminated soil to
groundwater that occurred due to fluctuating water levels. Results indicate that Area 2
conditions support additional KMnOj injections.

Additional investigation and remedial activities are planned to be completed at the Site,
including;:

* The installation of additional groundwater monitoring points closer to Tyler
Pond for the evaluation of GSI criteria and FAV;

* Implementation of a Soil IRA in Area 1 to remove the LNAPL followed by
additional chemical oxidation injections;

* Continuation of additional KMnOj; injections in Area 2;

* Investigation of underground utilities that may act as potential pathways for
contaminants to travel off-Site and to evaluate conditions of historical utilities
(former diesel fuel line) at the Site; and

* Continuation of the groundwater monitoring program, on a semi-annual basis.
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1.0

INTRODUCTION

Conestoga-Rovers & Associates (CRA) was retained by ENCORE! to design and
implement a groundwater Interim Response Action (IRA) at the Company Vehicle
Operations (CVO) Area at the former Willow Run Assembly Plant located in Ypsilanti,
Michigan (Site). Figure 1.1 presents the Site location. The eastern part of the Site has
undergone a considerable amount of investigation. These investigations indicate that
the shallow groundwater (determined not to be a drinking water unit) has been
impacted by chlorinated and non-chlorinated volatile organic compounds (VOCs).

Although the shallow groundwater is not used for drinking water, the Site is bordered
to the north by Tyler Pond and as such an IRA is required to address the exceedance of
the Michigan Department of Environmental Quality (MDEQ) groundwater/surface
water interface (GSI) criteria pursuant to Michigan Act 451, Part 201. The IRA was
designed to reduce VOC concentrations in two areas with higher concentrations at the
Site to levels that will allow natural attenuation (NA) to achieve compliance with criteria
listed in Part 201 of Public Act 451 (GSI criteria being the driving concern at the Site). In
addition to reducing the VOC concentrations to levels that will support NA, the IRA will
be used to reduce groundwater concentrations so that they are below acute GSI values,
in accordance with the recently revised MDEQ Part 201 rules (December 21, 2002).

1T ENCORE is a wholly owned subsidiary of General Motors.
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2.0

BACKGROUND

A feasibility study was completed to evaluate groundwater remediation options for the
Site in January 2000. A number of remedial technologies were evaluated to address the
VOC groundwater plume, which covered a fairly large area and included two areas of
higher concentrations (hot spots), Areal and Area?2, as shown in Figure2.1. The
constituents of concern (COC) at the Site are trichloroethene (TCE),
cis-1,2-dichloroethene (cis-DCE) and vinyl chloride. Based on the COC distribution and
the likely effectiveness of applicable technologies, the assessment concluded chemical
oxidation by injection in the hot spots (Areal and Area2) would provide the best
opportunity to reduce COC concentrations in the groundwater to the point where they
could naturally attenuate and applicable Part 201 criteria would be achieved throughout
the plume (the feasibility of natural attenuation will need to be evaluated at a later point
after the hot spots have been remediated).

To determine the appropriate approach for chemical oxidation, a laboratory treatability
study was conducted to confirm the concentration and type of chemical oxidant to be
injected. Potassium permanganate (KMnOy) was the selected oxidant and was effective
with concentrations ranging from one to five percent KMnO4 by weight in water. The
treatability study results showed that chemical oxidation using KMnO, was effective in
significantly lowering the vinyl chloride concentrations in representative groundwater
samples from the Site.

A pilot test was conducted in May 2001 to optimize the KMnOy concentration, the rate of
application, refine the spacing between injection wells, and estimate the costs for
full-scale treatment. The tests indicated significant reductions in TCE, cis-DCE, and
vinyl chloride. Based on the success of the pilot study, full-scale implementation of the
chemical oxidation treatment was recommended for the two hot spots in the CVO
portion of the Site. The results of the pilot test were used to prepare the design and
specifications for full-scale implementation (CRA, 2001).

This report summarizes the full-scale implementation and results after four KMnO,
injection events.
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3.0

DESIGN AND IMPLEMENTATION

3.1 FULL SCALE DESIGN

The following schedule was recommended based on the pilot study test results:

Injection frequency: Every eight weeks.

Injection quantity: 250 gallons of 2 wt% KMnOs solution and 250 gallons of
flush water.

Total number of injections: Four to six estimated depending on actual monitoring
results.

Monitoring frequency: Monitoring should be conducted prior to treatment and
then three weeks after each injection.

Forty injection wells were installed in Areal and 15 injection wells were installed in
Area 2, as shown in Figure 2.1. The wells were installed to approximately the top of the
underlying clay layer and the well depths vary from 16 to 19 feet and average about
17 feet below ground surface. The well screens are 5 and 10 feet in length and alternate
with each well. The 10-foot well screens provided are completed in both the vadose and
saturated zones, while the 5-foot well screens are completed in the lower part of the
saturated zone only. Although the field pilot study used a 10-foot well screen, a 5-foot
well screen was selected for every other well to ensure that the chemical oxidant would
be injected to the lower part of the water bearing unit, and not preferentially enter the
vadose zone at every injection well.

3.2 FULL SCALE IMPLEMENTATION

Baseline groundwater samples were collected on December 13, 2001 from five injection
wells. The same wells were sampled following each injection event. Wells IW-9, IW-12,
and IW-33 were sampled in Area 1 and wells IW-46 and IW-49 were sampled in Area 2.
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The groundwater sampling and injection events are summarized as follows:

Date of Groundwater

Event Date of Injections Sampling Event
Baseline Sampling N/A December 13-14, 2001
1st Injection December 17-31, 2001 January 14, 2002
2nd Injection February 11-19, 2002 March 14, 2002
3rd Injection April 15-22, 2002 May 6, 2002
4th Injection June 17-24, 2002 July 22, 2002

Injections were gravity fed. Initial attempts to pump the material into the well resulted
in KMnOy solution running up along the well casing annulus and onto the ground
surface. Overall injection rates averaged between five and eight gallons per minute
(gpm). In several cases, even gravity feed resulted in the injection solution rising to the
ground level. In these cases the injection flow was reduced until the solution no longer
escaped the well area at the ground surface.

Several wells produced very high injection rates. The highest injection rate observed
was 125 gpm at IW-16. The lowest injection rate for IW-16 was 50 gpm. The injection
wells with consistently high injection rates included IW-8, IW-9, IW-14 and IW-16.
These atypically high rates may be due to these wells being screened in the bedding of a
storm sewer or some other subsurface cavity. The KMnO, solution and water flush
injection rates are shown in Tables 3.1 through 3.4.

All injections consisted of a KMnOy injection followed by a water flush except for the
fourth injection. The five wells that were being sampled were not flushed with water
after the KMnO; injection. All the wells other wells were flushed with 250 gallons of
water.
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4.0

GROUNDWATER MONITORING METHODOLOGY

4.1 WATER LEVEL MEASUREMENTS

Groundwater level measurements were collected to track mounding of the waterbearing
unit during injection. Measurement frequencies included immediately before the
first injection, approximately one-week after each injection event and during the
post-injection sampling events.

4.2 POST-INJECTION MONITORING

To monitor the VOC destruction results of the KMnO, injections, groundwater was
sampled immediately prior to the first injection to obtain baseline results for the VOC
levels and between three and four weeks after each injection event. The same five wells
were sampled during each sampling event.

The groundwater samples were analyzed for Site-specific VOCs, chloride, KMnOs,
manganese and potassium. Following the first, third and fourth injections groundwater
samples were also analyzed for aerobic and anaerobic total microbial populations. Field
measurements included pH, specific conductivity, temperature, turbidity, dissolved
oxygen and oxidation-reduction potential.

4.3 COMPREHENSIVE GROUNDWATER MONITORING

In November 2002, a groundwater-sampling event was conducted at the CVO area to
monitor what changes (if any) had occurred since the last post-injection groundwater
sampling event. Consistent with post injection sampling events described in Section 4.2,
samples were collected from injection wells IW-9, IW-12, IW-33, IW-46 and IW-49. In
addition to the five regularly sampled wells, four injection and five monitoring wells
were sampled including IW-2, IW-18, IW-26, IW-30, IW-45, MW3, MW4, MW12, MW13
and MW14. Monitoring wells MW5 and MW6/GP18 were not sampled as planned
because they were damaged. Well MW5 was crushed and MW6/GP18 was backfilled
and covered with asphalt.

Samples from the November 2002 groundwater-sampling event were analyzed for
VOCs, chloride, gasoline range organics (GRO), diesel range organics (DRO) and
chemical oxygen demand (COD). Field measurements included pH, specific
conductivity, temperature, turbidity, dissolved oxygen and oxidation-reduction
potential.
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5.0

DISCUSSION OF GROUNDWATER MONITORING RESULTS

5.1 GROUNDWATER LEVEL MEASUREMENTS

Groundwater levels have fluctuated considerably since the baseline monitoring was
conducted in December 2001. Groundwater levels in Areal and Area 2 increased
between 0.06 and 5.6 inches respectively, between each of the first three monitoring
events. This period spans the winter and early spring months (December to April).
Falling water levels were observed beginning with the fourth monitoring event (July)
and continued to fall through the November sampling event. The significant drop in
groundwater levels between the July and November measurements was over 24 inches
in some wells. The groundwater level measurements for each well are shown in
Table 5.1.

During groundwater level measurements following the second injection in
February 2002, light non-aqueous phase liquid (LNAPL) was observed for the first time
in Areal well IW-16. During subsequent injection events, small amounts of LNAPL
were observed on the water level probe used at IW-16. This well contained 10.3 inches
of LNAPL in November 2002. The oil was dark brown in color and had a motor oil
odor. Well IW-16 is located just north of the above ground gasoline and diesel fuel tanks
and possibly in the bedding of a storm sewer.

In November 2002, LNAPL was also detected in Areal well IW-26 at a thickness of
6.6 inches. Water/LNAPL level measurements were collected from additional injection
wells located along the storm sewer line that runs through the northeast portion of

Area 1. Well IW-16 was the only other injection well along the sewer line that exhibited
LNAPL.

Injection well IW-26 is located near the storm sewer line discussed above and also the
former diesel fuel line which runs east/west and turns to run south at IW-26. The
location of the former diesel fuel line is shown on Figure 2.1.

5.2 POST-INJECTION RESULTS

The baseline and post injection analytical results are presented in Table 5.2. The
laboratory analytical data reports are provided in Appendix A. Complete
documentation of the data review and validation is also provided in Appendix B.
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The first KMnO, injection resulted in significant reductions in COCs TCE, cis-DCE, and
vinyl chloride.

The second KMnO; injection produced mixed results for most wells. Two of the
three wells in Area 1 showed continued reduction in COCs. The third well in Areal
showed significant increases in some COCs. One of the two wells sampled in Area 2
showed a significant increase in cis-DCE. Other COCs in the two wells showed
increases or little change in concentration. The increases in detected concentrations of
certain COCs is likely due to the rising groundwater releasing residual COC previously
held in the vadose zone into the groundwater.

The third KMnOy injection resulted in COCs reductions relative to the second injection
event in four of the five wells sampled.

The fourth KMnOs injection produced mixed results. Three of the five wells showed

significant increases, and two of the wells showed little change (one of these two wells
already met the GSI criteria prior to the fourth injection).

5.3 COMPREHENSIVE GROUNDWATER MONITORING RESULTS

The November 2002 analytical results are presented in Table 5.3. In addition the results
from the post-injection regularly sampled wells are presented in Table5.2. The
laboratory analytical data reports are provided in Appendix A. Complete
documentation of the data review and validation is also provided in Appendix B.

5.3.1 AREA1

Areal consists of 40 injection wells located at the west end of the CVO property.
Three wells (IW-9, IW-12, and IW-33) have been regularly monitored following KMnO,
injections. Four additional injection wells (IW-2, IW-18, IW-26, and IW-30) and
one monitoring well (MW3) located northeast of the Area 1 injection wells were sampled
in November. Well MW3 is included as part of Areal evaluation due to its location
between Area 1l and Tyler Pond. Figure 5.1 presents the locations of the Areal wells
sampled during the November 2002 sampling event.

As discussed in Section 5.1, LNAPL was detected in one well in February 2002 (IW-16),
and in two wells (IW-16 and IW-26) in November 2002. The presence of LNAPL in these
wells has likely impacted the effectiveness of the KMnOy treatment of groundwater at
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these locations, as the LNAPL has a high COD demand and would have consumed the
KMnO, before it was able to effectively treat the COCs in the groundwater at these
locations. The COCs can be dissolved in the LNAPL and become inaccessible to attack
by the KMnO,. Therefore, the presence of LNAPL can significantly impact the
effectiveness of chemical oxidation performance.

The groundwater collected from IW-26 exhibited the presence of both DRO and GRO.
The GRO result of 4.1 mg/1 is well below the average for Area 1 wells, whereas the DRO
result of 1.7 mg/1 is the highest DRO concentration detected in Area 1, followed closely
by IW-30 with 1.6 mg/l. Injection well IW-26 is located near the storm sewer line
discussed in Section 5.1 and also the former diesel fuel line shown on Figure 2.1, which
runs east/west and turns to run south at IW-26.

COD, chloride, DRO and GRO concentrations are significantly greater in Area 1 wells
than in Area 2 wells. The high DRO and GRO concentrations decrease the effectiveness
of the KMnOy injections. GRO and DRO are organics that will react with KMnO,4 and
consume it prior to it treating the VOCs in the groundwater. A KMnOj reaction with
GRO and DRO requires a much higher stoichiometric amount of KMnO, than the
reaction with TCE and vinyl chloride does because of the greater number of carbon
atoms in the GRO and DRO compounds. COD results verify the adverse impact of the
presence of petroleum hydrocarbon on KMnO; treatment and suggest that additional
application of the oxidizing agent is required. However, unless the DRO and GRO
products are removed, the effect of KMnO, will continue to be inhibited. It should be
noted that there were no indications of the high organic content (GRO, DRO) or
presence of LNAPL during the evaluation of the chemical oxidation remediation option.

VOC:s that exceed the MDEQ Part 201 GSI Criteria in Area 1 include 1,1-dichloroethene,
1,2,4-trimethylbenzene, ethyl benzene, naphthalene, toluene, TCE, vinyl chloride,
cis-DCE, trans-DCE and xylenes. Monitoring well MW3, the closest Area 1 monitoring
point to Tyler Pond, exhibited an exceedance of the GSI criterion for vinyl chloride only.
Three Areal wells exceed the GSI criterion for TCE (IW-12, IW-18, IW-26) while all
wells sampled in Area 1 exceeded the criteria for vinyl chloride and cis-DCE.

Part 201 GSI Criteria are generally protective for chronic surface water impacts.
However, the new MDEQ Part 201 Rules (December 21, 2002) identify specific agency
notification obligations if groundwater at the GSI is found to exceed acute GSI
protection values; therefore, all November 2002 groundwater values that exceeded the
Part 201 GSI Criteria were compared to the final acute values (FAV) as calculated using
Rule 323.1057. Four VOCs detected in the November 2002 sampling event exceed the
acute GSI protection values. As discussed above, MW3 is the closest Area 1 monitoring
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point to Tyler Pond. Vinyl chloride and cis-DCE concentrations detected in MW3,
exceeded GSI criteria, but only vinyl chloride exceeded the FAV. Well MW3 is located
approximately 90 feet from the Tyler Pond shoreline and, therefore, may not accurately
represent the GSI. Additional GSI monitoring points are required to fully assess
compliance of GSI criteria.

TCE concentrations in the three regularly monitored injection wells decreased to below
GSI criteria following the injections. Wells IW-12 and IW-33 showed an increase in TCE
concentrations between the fourth injection and the November 2002 sampling event. All
Areal vinyl chloride and cis-DCE concentrations increased since the last sampling
event. Two wells (IW-9, IW-12) increased to approximately double their baseline vinyl
chloride concentration, while the third well (IW-33) showed an increase to half of its
baseline vinyl chloride concentration. The cis-DCE concentrations in two wells (IW-12,
IW-33) increased but are below their baseline concentrations, while one well (IW-9)
increased to approximately double its baseline cis-DCE concentration.

Groundwater levels in Area 1 fell between 12 and 27 inches since the July 2002 sampling
event. Fluctuations of groundwater levels act as a soil flushing/washing mechanism
and can trigger the release of COCs from the vadose zone. Figure5.2 presents the
approximate concentration contours for TCE, cis-DCE and vinyl chloride at the time of
the November 2002 sampling event.

The groundwater remediation in Area 1 has been inhibited by the presence of LNAPL.
The LNAPL may be coming from the storm sewer bedding or other subsurface void in
the area (former diesel line). A Soil IRA will be conducted to remove the LNAPL, which
will be followed by continued groundwater treatment by chemical oxidant injections.
An evaluation of the compliance with FAV downgradient of Area 1 is currently
underway.

5.3.2 AREA2

Area 2 consists of 15 injection wells located along the south bank of Tyler Pond.
Two injection wells (IW-46 and IW-49) have been regularly monitored following KMnO4
injections; one additional injection well (IW-45) and one monitoring well (MW12)
located east of the Area?2 injection wells were sampled in November. Figure5.1
presents the locations of the Area 2 wells sampled during the November 2002 sampling

event.
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COD, chloride and DRO concentrations do not vary significantly within Area 2. The
lower COD concentrations observed indicate that free product is not likely present and
the organic oxidizing demand is compatible with additional KMnOy injections. The
GRO concentration at IW-46 is an order of magnitude greater than other Area 2 wells.
COD, chloride, DRO and GRO concentrations are significantly lower at MW-12 than in
the sampled injection wells within Area 2.

VOCs that exceed the MDEQ Part 201 GSI criteria in Area 2 include TCE, vinyl chloride,
cis-DCE and xylenes. The three injection wells sampled during this event exceed GSI
criteria for both TCE and vinyl chloride, where only IW-46 exceeds for cis-DCE and
xylenes. MW12 did not exhibit any GSI criteria exceedances. All VOCs detected in
Area 2 at concentrations exceeding the GSI criteria were compared to FAV values. Well
IW-46 was the only Area 2 well that exhibited a COC concentration in exceedance of a
FAV (cis-DCE). Well IW-46 is located approximately 90 feet from the Tyler Pond shore
and, therefore, may not accurately represent the GSI, so additional assessment is
warranted.

TCE concentrations in the two regularly monitored injection wells have decreased.
Vinyl chloride concentrations remain at approximately baseline levels, while cis-DCE
concentrations have generally decreased.

Groundwater levels in Area 2 fell between 6 to 10 inches since the July 2002 sampling
event. As discussed in Section 5.3.1, the fluctuating groundwater levels act as a soil
flushing/washing mechanism and can result in the release of COCs from the vadose
zone. Figure 5.2 presents the approximate concentration contours for TCE, cis-DCE and
vinyl chloride at the time of the November 2002 sampling event.

The Area 2 KMnO; injections have been beneficial. All results indicate that no LNAPL is
present in Area 2. Additional KMnOj injections will be completed to remediate VOCs to
levels that will support NA. An evaluation of the compliance with FAV downgradient
of Area 2 is currently underway.

5.3.3 SITE-WIDE WELLS

Additional Site-wide monitoring wells were added to the November 2002 sampling
event to obtain a ‘snap shot” of the CVO groundwater conditions. The Site-wide wells
include MW4, MW13 and MW14, which are located on the south and east property
boundaries, as shown in Figure5.1. Monitoring well MW4 is located
upgradient/crossgradient from Areal, while MW13 and MWI14 are
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upgradient/crossgradient of Area2. Groundwater at the Site generally moves
east/northeast towards Tyler Pond.

Site-specific VOCs, DRO, or GRO were not detected above laboratory detection limits at
any of the three wells. Well MW4 was the only well outside of Areas 1 and 2 that
exhibited a COD value above laboratory detection limits. The COD value of 18 mg/1 is
well below any COD values detected in Areal and Area 2 injection wells. Since the
GRO, DRO and VOCs were all found to be below laboratory detection limits, it is likely
that the organic matter detected in the MW4 sample may be a naturally occurring
carbon source. The chloride concentration of 1,530 mg/1 detected in MW4 is similar to
values detected in Area 1 wells IW-18 and IW-30, and well above chloride values found
in Area2 wells. Chloride concentrations detected in MW13 and MW14 (162 and
186 mg/1, respectively) are significantly lower than all other chloride concentrations
detected at the Site.

Monitoring wells MW5 and MW6 were to be sampled during the November 2002
Site-wide groundwater evaluation, but were found to be damaged. Blasland Bouck &
Lee obtained the last groundwater analysis available from these wells in 1996. The
1996 results indicate that DCE and vinyl chloride were present at detectable levels but
were lower than the source areas (Areas 1 and 2). At present no groundwater
monitoring points are available between Areas 1 and 2. These wells will be further
inspected and properly abandoned and replaced if necessary.

54 OVERALL REMEDIATION RESULTS

The groundwater IRA was designed to reduce the COC concentrations within the hot
spots to levels that would facilitate NA. Therefore, the criteria used to evaluate the
effectiveness of the chemical oxidation remediation is not the Part 201 criteria, but
merely a reduction in COC concentrations to a level below the baseline concentrations.
In addition to the reduction in COC concentrations, the groundwater IRA is used to treat
the COCs to comply with the FAV values.

Overall results of the injections relative to the baseline data in Areal are mixed. All
three regularly sampled wells have one or two COC concentrations greater than the
baseline data. Each well also shows additional Site-specific VOC concentrations that
have increased to levels above the baseline values.

The results for Area 2 generally showed decreases in concentrations. Both regularly
monitored Area2 wells showed significant decreases in most chemicals. The
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concentration of one COC (vinyl chloride) in IW-46 exceeded the baseline groundwater
concentrations recorded.

The decrease and rebound in VOC concentrations following KMnO; injection is not an
uncommon occurrence with this technology. When this phenomena occurs, its an
indication that residual product may be present within the soil formation. Rising
groundwater (due to natural precipitation or short-term rises due to the injections)
displaces residual LNAPL and releases it into the groundwater (Area 1). When LNAPL
is not present (Area 2), increases in groundwater concentrations can occur from
desorbtion from contaminated soil to groundwater.

The effectiveness of chemical oxidation in Area 1 was significantly inhibited due to the
presence of DRO, GRO and LNAPL in the area around IW-16 and IW-26. The DRO,
GRO and LNAPL have high COD demands and consume the KMnO, before it reaches
and reacts with the VOC-impacted groundwater.

In Area 2, beneficial results were observed in response to KMnO; injections, but the
effectiveness was inhibited by desorbtion of VOCs from contaminated soil to
groundwater that occurred due to fluctuating water levels. Results indicate that Area 2
conditions support additional KMnOj injections.
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6.0

SUMMARY AND RECOMMENDATIONS

6.1 SUMMARY

Four injections of KMnO, were completed at the Site between December 2001 and
June 2002. The injection program was designed to reduce COC concentrations in two
concentrated areas to levels where the entire plume will be able to undergo NA and
achieve compliance with Part 201 criteria. Injection Areal produced mixed results
while injection Area 2 generally showed decreasing COC concentrations.

The mixed results in Area 1 are likely due to the presence of LNAPL in the vadose zone.
Several of the wells (IW-8, IW-9, IW-14 and IW-16) in Area 1 exhibited unusually high
injection flow rates. Each of these wells are thought to connect with storm sewer
bedding that transects Areal. One of these wells, IW-9, was sampled after each
injection. This well consistently had the largest number of constituents that exceeded
the MDEQ GSI criteria. Two other wells, IW-16 and IW-26, are also thought to connect
with the same storm sewer bedding and significant amounts of LNAPL were detected in
these wells during the last monitoring event. Groundwater concentrations in Area 1
have not been reduced to a level where NA can be considered as the primary
remediation mechanism for the plume at the Site.

In Area 2, KMnOys injections achieved some positive results, but the overall effectiveness
was likely inhibited by desorbtion from contaminated vadose zone soil to groundwater
that occurred during rising and falling water level changes. Concentrations in Area 2
have not yet dropped to a level where NA can be considered as the primary remediation
mechanism for the plume at the Site.

The MDEQ Part 201 revised rules (December 21, 2002) require that acute GSI values
(FAV) be evaluated if chronic GSI values (Part 201 GSI criteria) are exceeded near a
surface water body. An evaluation of compliance with the FAV at the Site is currently

underway.

6.2 RECOMMENDATIONS

Based on the observations and results of the KMnOj injection treatment at the Site, CRA
recommends five further investigation or remedial activities.

1. GSI Monitoring Wells
The installation and quarterly monitoring of additional groundwater monitoring

points will be completed to provide more comprehensive understanding of COC
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concentrations and trends as they relate to applicable Part 201 Criteria (GSI criteria
and FAV in particular). The proposed monitoring locations will be located between
the CVO fence line and the south bank of Tyler Pond.

Area 1 Treatment
The LNAPL in IW-16 and IW-26 needs to be removed before groundwater
remediation can be effective. A Soil IRA should be completed, followed by

additional chemical oxidation injections for the groundwater.

The Soil IRA will consist of excavating a limited area in the northeast section of
Areal, where LNAPL is known to be present, so any visible free product and
excessively contaminated soil can be removed (vacuum truck or absorbent material).
The primary goal of the Soil IRA is to remove as much LNAPL as possible, so the

effectiveness of future groundwater chemical oxidation injections can be maximized.

The excavation area is centered on the storm sewer running through the northeast
section of Areal. During the excavation the storm sewer will be inspected for
evidence that groundwater may be infiltrating the sewer or using the sewer bedding
as a preferential pathway to migrate from the area.

Prior to excavation, the monitoring wells in Area 1 will be checked for the presence
of LNAPL. A sample of the LNAPL will be collected from IW-16 and IW-26 and a
fingerprint analysis will be completed to characterize its source.

Approximately six monitoring wells will be removed during the limited excavation
and will be reinstalled to allow for additional chemical injections and monitoring.

Area 2 Treatment

The groundwater sampling results, specifically the COD values indicated that
further chemical treatment using KMnO; would be effective in decreasing
concentrations of COCs in Area 2. Based on the thickness of the saturated zone in
this area and the COD values observed, two to three additional KMnO; injections
should reduce hot spot concentrations sufficiently.

Underground Utilities Investigation

An investigation of the underground utilities should be completed to identify all
potential pathways that may lead contaminants off-Site. This may include dye tests
to verify projected storm sewer connections and visual inspections (video camera) to
determine if groundwater is infiltrating the storm sewer.
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The former diesel line that runs along the north side of the maintenance building
and an unknown utility line found in a sink hole on the CVO property will be
located and evaluated to determine if they are potential conduits for preferential
flow from the area. The conditions along these utility lines will be evaluated with
ground penetrating radar (GPR) and investigative excavation. In addition, an
evaluation of the usage history and current conditions of the former cyanide sludge
line that runs through the CVO property from north of Tyler Pond to the Fons/Old
Wayne landfills will be investigated.

Continued Groundwater Monitoring

Monitoring of groundwater VOC concentrations will continue on a semi-annual
basis due to the additional monitoring associated with other planned investigations.
The semi-annual monitoring will include the five regularly sampled injection wells
(IW-9, IW-12, IW-33, IW-46, and IW-49), three GSI monitoring points, and MW5 and
MWE6 (or their replacements). Groundwater samples ill be collected from these wells
analyzed for Site-specific VOCs.
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7.0 REFERENCES

CRA, Chemical Oxidation Design and Technical Specifications, November 2001
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TABLE 3.1

DECEMBER 2001 KMnO, INJECTION SUMMARY

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
KMnO4 KMnO4 KMnO4 Water Water Water
Date Injection  Volume Injection | Injection Volume Injection
Injection of Sequence Time Injected  Flow Rate Time Injected  Flow Rate Water
Well Injection Number (min) (gallons) (gpm) (min) (gallons) (gpm) Injection Comments
W-1 12/27/2001 44 55 250 45 25 250 10.0
W- 2 12/27/2001 40 20 250 125 27 250 9.3
W-3 12/27/2001 41 11 250 22.7 15 250 16.7
W- 4 12/17/2001 7 14 250 17.9 23 250 10.9
W-5 12/27/2001 43 17 250 14.7 33 250 7.6
W- 6 12/27/2001 42 16 250 15.6 13 250 19.2
W-7 12/17/2001 2 5 250 50.0 25 250 10.0
W-8 12/20/2001 28 20 700 35.0 33 250 7.6
W-9 12/27/2001 36 7 250 35.7 7 250 35.7
IW- 10 12/18/2001 10 33 250 7.6 51 250 49
W- 11 12/17/2001 8 20 250 125 28 250 89
W- 12 12/20/2001 33 25 250 10.0 30 250 83
W-13 12/17/2001 3 25 250 10.0 31 250 8.1
IW- 14 12/17/2001 1 3 250 833 5 250
IW- 15 12/20/2001 29 6 250 41.7 7 250 35.7
IW- 16 12/27/2001 34 5 250 50.0 4 250
W-17 12/27/2001 35 7 250 35.7 10 250 25.0
IW- 18 12/18/2001 12 60 250 42 65 250 38
W- 19 12/18/2001 11 190 250 13 100 250 25
IW- 20 12/17/2001 9 30 250 83 134 250 19
W- 21 12/20/2001 32 35 250 71 37 250 6.8
W- 22 12/17/2001 4 25 250 10.0 50 250 5.0
IW- 23 12/20/2001 31 10 250 25.0 10 250 25.0
IW- 24 12/20/2001 30 7 250 35.7 10 250 25.0
IW- 25 12/27/2001 37 19 250 13.2 15 250 16.7
IW- 26 12/31/2001 55 12 250 20.8 30 250 83
W- 27 12/28/2001 46 42 250 6.0 90 250 28
IW- 28 12/17/2001 5 10 250 25.0 25 250 10.0
IW- 29 12/27/2001 45 25 250 10.0 20 250 125
IW- 30 12/27/2001 38 53 250 47 40 250 6.3
W- 31 12/27/2001 39 20 250 125 20 250 125
W- 32 12/31/2001 54 28 250 89 25 250 10.0
IW- 33 12/28/2001 47 35 250 71 40 250 6.3
IW- 34 12/17/2001 6 35 250 71 25 250 10.0
IW- 35 12/28/2001 50 25 250 10.0 50 250 5.0
IW- 36 12/31/2001 52 38 250 6.6 55 250 45
W- 37 12/31/2001 53 22 250 114 28 250 89
IW- 38 12/28/2001 48 10 250 25.0 20 250 125
IW- 39 12/28/2001 49 40 250 6.3 68 250 37
IW- 40 12/28/2001 51 43 250 58 32 250 7.8
IW- 41 12/19/2001 19 130 250 19 75 250 33 See note 1
IW- 42 12/19/2001 20 125 250 2.0 93 250 27 See note 1
IW- 43 12/19/2001 21 125 250 2.0 100 250 25 See note 1
IW- 44 12/19/2001 22 155 250 1.6 105 250 24 See note 1
IW- 45 12/19/2001 23 125 250 2.0 85 250 29 See note 1
IW- 46 12/18/2001 16 25 250 10.0 25 250 10.0
IW- 47 12/18/2001 14 23 250 10.9 27 250 9.3
IW- 48 12/18/2001 17 55 250 45 75 250 33
IW- 49 12/19/2001 24 45 250 5.6 35 250 71
IW- 50 12/19/2001 27 40 250 6.3 15 250 16.7
IW- 51 12/18/2001 13 27 250 9.3 35 250 71
W- 52 12/18/2001 15 25 250 10.0 25 250 10.0
IW- 53 12/18/2001 18 25 250 10.0 25 250 10.0
IW- 54 12/19/2001 25 38 250 6.6 35 250 71
IW- 55 12/19/2001 26 50 250 5.0 100 250 25
Totals/averages: 1611 14200 8.8 1858 13750 74 See note 2
Combined totals/averages: Total volume Injected: 27950 gallons
Total Time of Injecting: 3469 minutes
Average Injection Rate: 8.1 gpm

Notes:

1) Injection to Wells 41, 42, 43, 44 and 45 was conducted simultaneously. Injection flow rate is based on worst case

injection time of the five since this is the limiting factor for these five injections.

2)Takes into account that wells 41 through 45 occurred simulateously. Therefore, 1250 gallons of KMnO4 were injected over a period of 155 minutes
(8.1gpm), of 155 minutes (8.1) and 1250 gallons of water were injected over a period of 105 minutes (11.9 gpm).
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TABLE 3.2

FEBRUARY 2002 KMnO, INJECTION SUMMARY

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
KMnO4 KMnO4 KMnO4 Water Water Water
Date Injection  Volume Injection | Injection  Volume Injection
Injection of Sequence Time Injected Flow Rate Time Injected Flow Rate Water
Well Injection Number (min) (gallons) (gpm) (min) (gallons) (gpm) Injection Comments
IW- 1 02/13/02 22 56.0 250.0 45 61.0 250.0 41
W- 2 02/13/02 21 26.0 250.0 9.6 34.0 250.0 74
IW- 3 02/13/02 20 13.0 250.0 19.2 65.0 250.0 3.8
W-4 02/13/02 24 40.0 250.0 6.3 54.0 250.0 46
IW- 5 02/13/02 23 53.0 250.0 4.7 52.0 250.0 48
W- 6 02/14/02 25 17.0 250.0 14.7 20.0 250.0 12.5
IW-7 02/13/02 19 47.0 250.0 53 53.0 250.0 4.7
W- 8 02/13/02 18 4.0 250.0 62.5 8.0 250.0 313
IW-9 02/15/02 35 3.0 250.0 83.3 6.0 250.0 41.7
TW- 10 02/19/02 47 16.0 400.0 25.0 27.0 250.0 9.3
IW- 11 02/19/02 48 20.0 250.0 125 35.0 250.0 7.1
W- 12 02/19/02 50 24.0 250.0 10.4 55.0 250.0 45
IW- 13 02/14/02 26 32.0 250.0 7.8 39.0 250.0 6.4
W- 14 02/13/02 17 4.0 250.0 62.5 9.0 250.0 27.8
IW- 15 02/13/02 16 13.0 250.0 19.2 20.0 250.0 12.5
W-16  02/15/02 36 2.0 250.0 125.0 2.0 250.0
IW- 17 02/15/02 37 24.0 250.0 104 18.0 250.0 13.9
TW- 18 02/19/02 45 34.0 250.0 7.4 46.0 250.0 54
IW- 19 02/19/02 46 51.0 250.0 49 60.0 250.0 42
TW- 20 02/19/02 49 33.0 250.0 7.6 70.0 250.0 3.6
IW- 21 02/19/02 51 20.0 250.0 125 36.0 250.0 6.9
W- 22 02/14/02 27 49.0 250.0 5.1 43.0 250.0 5.8
IW- 23 02/14/02 28 11.0 250.0 22.7 25.0 250.0 10.0
TW- 24 02/14/02 31 21.0 250.0 11.9 21.0 250.0 11.9
IW- 25 02/14/02 33 78.0 250.0 32 40.0 250.0 6.3
TW- 26 02/15/02 38 13.0 250.0 19.2 35.0 250.0 7.1
IW- 27 02/19/02 52 84.0 250.0 3.0 88.0 250.0 2.8
TW- 28 02/14/02 29 11.0 250.0 22.7 40.0 250.0 6.3
IW- 29 02/14/02 30 35.0 250.0 7.1 35.0 250.0 7.1
TW- 30 02/14/02 32 27.0 250.0 9.3 60.0 250.0 42
IW- 31 02/14/02 34 38.0 250.0 6.6 70.0 250.0 3.6
W- 32 02/15/02 39 19.0 250.0 13.2 27.0 250.0 9.3
IW- 33 02/19/02 54 76.0 250.0 33 81.0 250.0 31
TW- 34 02/19/02 53 19.0 250.0 13.2 51.0 250.0 49
IW- 35 02/15/02 42 28.0 250.0 8.9 55.0 250.0 45
TW- 36 02/15/02 41 71.0 250.0 35 44.0 250.0 5.7
IW- 37 02/15/02 40 44.0 250.0 5.7 28.0 250.0 89
TW- 38 02/19/02 55 19.0 250.0 13.2 36.0 250.0 6.9
IW- 39 02/15/02 44 75.0 250.0 33 57.0 250.0 44
TW- 40 02/15/02 43 78.0 250.0 32 78.0 250.0 32
IW- 41 02/12/02 12 17.0 250.0 14.7 73.0 250.0 34
TW- 42 02/12/02 11 83.0 250.0 3.0 125.0 250.0 2.0
IW- 43 02/12/02 13 23.0 250.0 10.9 53.0 250.0 4.7
TW- 44 02/12/02 14 149.0 250.0 1.7 80.0 250.0 31
IW- 45 02/12/02 15 62.0 250.0 4.0 30.0 250.0 8.3
TW- 46 02/11/02 2 20.0 250.0 12.5 40.0 250.0 6.3
IW- 47 02/11/02 4 33.0 250.0 7.6 20.0 250.0 12.5
TW- 48 02/12/02 10 26.0 250.0 9.6 83.0 250.0 3.0
IW- 49 02/12/02 9 34.0 250.0 7.4 57.0 250.0 44
W-50  2/11-2/12/02 8 38.0 250.0 6.6 47.0 250.0 53
IW- 51 02/11/02 1 41.0 250.0 6.1 23.0 250.0 10.9
TW- 52 02/11/02 3 31.0 250.0 8.1 49.0 250.0 51
IW- 53 02/11/02 5 33.0 250.0 7.6 46.0 250.0 54
IW- 54 02/11/02 6 29.0 250.0 8.6 60.0 250.0 42
IW- 55 02/11/02 7 76.0 250.0 33 60.0 250.0 42
Totals/averages: 2023.0 13900.0 6.9 2530.0 13750.0 5.4

Combined totals/averages:

17303-RPT 2-TBLS

Total volume Injected:
Total Time of Injecting:
Average Injection Rate:

27650 gallons
4553 minutes
6.1 gpm
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TABLE 3.3

APRIL 2002 KMnO, INJECTION SUMMARY

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
KMnO4 KMnO4 KMnO4 Water Water Water
Date Injection  Volume  Injection | Injection  Volume  Injection
Injection of Sequence Time Injected Flow Rate Time Injected Flow Rate Water
Well Injection Number (min) (gallons) (gpm) (min) (gallons) (gpm) Injection Comments

IW-1 04/19/02 41 38.0 250.0 6.6 36.0 250.0 6.9

IW-2 04/19/02 42 22.0 250.0 11.4 22.0 250.0 114

IW-3 04/19/02 47 13.0 250.0 19.2 19.0 250.0 13.2

IW- 4 04/19/02 40 47.0 250.0 53 87.0 250.0 29 Small Tank/Small Hose

IW-5 04/19/02 43 61.0 250.0 41 77.0 250.0 32

IW-6 04/19/02 44 30.0 250.0 8.3 40.0 250.0 6.3

IW-7 04/19/02 46 40.0 250.0 6.3 34.0 250.0 7.4

IW-8 04/22/02 49 6.0 250.0 41.7 8.0 250.0 31.3

IW-9 04/22/02 50 8.0 250.0 31.3 12.0 250.0 20.8

IW- 10 04/18/02 35 11.0 250.0 22.7 20.0 250.0 12.5

IW- 11 04/18/02 36 29.0 250.0 8.6 30.0 250.0 8.3

IW- 12 04/19/02 39 52.0 250.0 4.8 42.0 250.0 6.0

IW- 13 04/19/02 45 56.0 250.0 4.5 105.0 250.0 2.4 Small Tank/Small Hose

IW- 14 04/19/02 48 6.0 250.0 41.7 13.0 250.0 19.2

IW- 15 04/22/02 51 14.0 250.0 17.9 15.0 250.0 16.7

IW-16  04/22/02 55 3.0 250.0 833 40 250.0

IW- 17 04/22/02 54 27.0 250.0 9.3 26.0 250.0 9.6

IW- 18 04/18/02 33 61.0 250.0 41 71.0 250.0 3.5

IW- 19 04/18/02 34 59.0 250.0 4.2 119.0 250.0 21 Small Tank/Small Hose

IW- 20 4/18-4/19/02 37 96.0 250.0 2.6 156.0 250.0 1.6 Small Tank/Small Hose

IW- 21 04/19/02 38 36.0 250.0 6.9 40.0 250.0 6.3

IW- 22 04/17/02 27 62.0 250.0 4.0 71.0 250.0 3.5

IW- 23 04/22/02 52 21.0 250.0 11.9 24.0 250.0 10.4

IW- 24 04/22/02 53 26.0 250.0 9.6 27.0 250.0 9.3

IW-25  4/16-4/17/02 18 26.0 250.0 9.6 65.0 250.0 3.8 Small Tank/Small Hose

IW- 26 04/16/02 17 47.0 250.0 53 37.0 250.0 6.8

IW- 27 04/17/02 28 70.0 250.0 3.6 77.0 250.0 32

IW- 28 04/17/02 26 20.0 250.0 12.5 23.0 250.0 10.9

IW- 29 04/17/02 23 38.0 250.0 6.6 60.0 250.0 4.2

IW- 30 04/17/02 21 32.0 250.0 7.8 32.0 250.0 7.8

IW- 31 04/17/02 19 23.0 250.0 10.9 49.0 250.0 5.1

IW- 32 04/16/02 16 32.0 250.0 7.8 42.0 250.0 6.0

IW- 33 04/18/02 30 59.0 250.0 42 136.0 250.0 1.8 Small Tank/Small Hose

IW- 34 04/18/02 29 10.0 250.0 25.0 22.0 250.0 11.4

IW- 35 04/17/02 24 31.0 250.0 8.1 35.0 250.0 7.1

IW- 36 04/17/02 22 51.0 250.0 49 54.0 250.0 4.6

IW- 37 04/17/02 20 31.0 250.0 8.1 42.0 250.0 6.0

IW- 38 04/18/02 31 25.0 250.0 10.0 28.0 250.0 8.9

IW- 39 04/18/02 32 74.0 250.0 34 117.0 250.0 21 100gal big tank/150gal small tank

IW- 40 04/17/02 25 61.0 250.0 41 138.0 250.0 1.8 Small Tank/Small Hose

IW- 41 04/15/02 3 14.0 250.0 17.9 100.0 250.0 25

IW- 42 04/15/02 4 77.0 250.0 3.2 41.0 250.0 6.1

IW- 43 04/16/02 13 54.0 250.0 4.6 33.0 250.0 7.6

IW- 44 04/16/02 12 85.0 250.0 29 71.0 250.0 3.5

IW- 45 04/16/02 11 27.0 250.0 9.3 55.0 250.0 4.5

IW- 46 04/15/02 2 22.0 250.0 11.4 24.0 250.0 10.4

IW- 47 04/15/02 6 9.0 250.0 27.8 17.0 250.0 14.7

IW- 48 04/15/02 8 111.0 250.0 2.3 86.0 250.0 29

IW- 49 04/16/02 10 44.0 250.0 5.7 51.0 250.0 4.9

IW- 50 04/16/02 14 46.0 250.0 54 44.0 250.0 5.7

IW- 51 04/15/02 1 44.0 250.0 5.7 27.0 250.0 9.3

IW- 52 04/15/02 5 37.0 250.0 6.8 40.0 250.0 6.3

IW- 53 04/15/02 7 56.0 250.0 4.5 72.0 250.0 35

IW- 54 4/15-4/16/02 9 75.0 250.0 3.3 86.0 250.0 29

IW- 55 04/16/02 15 107.0 250.0 23 122.0 250.0 2.0 Small Tank/Small Hose
Totals/averages: 2262.0 13750.0 6.1 2924.0 13750.0 4.7
Combined totals/averages: Total volume Injected: 27500 gallons

Total Time of Injecting: 5186 minutes
Average Injection Rate: 5.3 gpm

Note: Small Tank is equivalent to 425 gallon capacity;
Big Tank is equivalent to 1500 gallon capacity;
Small Hose is equivalent to 1 inch diameter (big hose is equivalent to 2 inch diameter).
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TABLE 3.4

JUNE 2002 KMnO, INJECTION SUMMARY

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
KMnO4 KMnO4 KMnO4 Water Water Water
Date Injection  Volume  Injection | Injection Volume  Injection
Injection of Sequence Time Injected Flow Rate Time Injected Flow Rate Water
Well Injection Number (min) (gallons) (gpm) (min) (gallons) (gpm) Injection Comments
IW-1 06/21/02 44 85.0 250.0 29 56.0 250.0 45
IW-2 06/21/02 45 34.0 250.0 74 38.0 250.0 6.6
IW-3 06/21/02 47 12.0 250.0 20.8 17.0 250.0 14.7
IW- 4 06/21/02 41 30.0 250.0 8.3 44.0 250.0 57
IW-5 06/21/02 43 50.0 250.0 5.0 87.0 250.0 2.9
IW- 6 06/21/02 46 46.0 250.0 54 35.0 250.0 71
IW-7 06/21/02 48 32.0 250.0 7.8 43.0 250.0 5.8
IW-8 06/24/02 52 12.0 250.0 20.8 19.0 250.0 13.2
IW-9 06/24/02 53 11.0 250.0 227 0.0 0.0 0.0 No Water Flush (sampling well)
IW- 10 06/21/02 39 13.0 250.0 19.2 29.0 250.0 8.6
IW- 11 06/21/02 40 29.0 250.0 8.6 35.0 250.0 7.1
IW- 12 06/21/02 42 28.0 250.0 8.9 0.0 0.0 0.0 No Water Flush (sampling well)
IW-13 06/24/02 49 30.0 250.0 8.3 25.0 250.0 10.0
IW-14  06/24/02 50 5.0 250.0 50.0 40 250.0
IW- 15 06/24/02 51 29.0 250.0 8.6 15.0 250.0 16.7
IW-16  06/24/02 55 3.0 250.0 833 5.0 250.0
IW- 17 06/24/02 54 22.0 250.0 11.4 33.0 250.0 7.6
IW- 18 6/20-6/21/02 38 68.0 250.0 3.7 42.0 250.0 6.0
IW- 19 06,/20/02 37 59.0 250.0 42 73.0 250.0 34
IW- 20 06/20/02 36 74.0 250.0 3.4 118.0 250.0 21
IW- 21 06,/20/02 34 35.0 250.0 7.1 44.0 250.0 5.7
IW- 22 06/20/02 33 67.0 250.0 3.7 38.0 250.0 6.6
IW- 23 06,/20/02 30 18.0 250.0 13.9 34.0 250.0 7.4
IW- 24 06/20/02 29 5.0 250.0 50.0 16.0 250.0 15.6
IW-25  6/18-6/19/02 18 40.0 250.0 6.3 68.0 250.0 3.7
IW- 26 06/18/02 17 26.0 250.0 9.6 59.0 250.0 42
IW- 27 06,/20/02 35 111.0 250.0 23 96.0 250.0 2.6
IW- 28 06/20/02 32 24.0 250.0 10.4 42.0 250.0 6.0
IW- 29 06,/20/02 31 51.0 250.0 4.9 39.0 250.0 6.4
IW- 30 6/19-6/20/02 28 54.0 250.0 4.6 11.0 250.0 22.7
IW- 31 06/19/02 27 51.0 250.0 4.9 68.0 250.0 3.7
IW- 32 06/18/02 16 28.0 250.0 8.9 62.0 250.0 4.0
IW- 33 06/19/02 19 41.0 250.0 6.1 0.0 0.0 0.0 No Water Flush (sampling well)
IW- 34 06/19/02 22 22.0 250.0 114 20.0 250.0 12.5
IW- 35 06/19/02 23 38.0 250.0 6.6 46.0 250.0 54
IW- 36 06/19/02 26 40.0 250.0 6.3 53.0 250.0 47
IW- 37 06/19/02 25 27.0 250.0 9.3 40.0 250.0 6.3
IW- 38 06/19/02 20 18.0 250.0 13.9 11.0 250.0 22.7
IW- 39 06/19/02 21 77.0 250.0 32 61.0 250.0 41
IW- 40 06/19/02 24 117.0 250.0 21 109.0 250.0 23
IW- 41 06/18/02 15 64.0 250.0 39 49.0 250.0 5.1
IW- 42 06/18/02 14 37.0 250.0 6.8 38.0 250.0 6.6
IW- 43 06/18/02 13 30.0 250.0 8.3 34.0 250.0 74
IW- 44 06/18/02 12 81.0 250.0 3.1 66.0 250.0 3.8
IW- 45 06/18/02 11 25.0 250.0 10.0 53.0 250.0 47
IW- 46 06/17/02 2 25.0 250.0 10.0 0.0 0.0 0.0 No Water Flush (sampling well)
IW- 47 06/17/02 4 26.0 400.0 15.4 30.0 250.0 8.3
IW- 48 06/17/02 6 93.0 250.0 2.7 122.0 250.0 2.0
IW- 49 06/17/02 9 40.0 250.0 6.3 0.0 0.0 0.0 No Water Flush (sampling well)
IW- 50 06/17/02 8 61.0 250.0 41 50.0 250.0 5.0
IW- 51 06/17/02 1 32.0 250.0 7.8 42,0 250.0 6.0
IW- 52 06/17/02 3 47.0 250.0 53 60.0 250.0 42
IW- 53 06/17/02 5 63.0 250.0 4.0 60.0 250.0 4.2
IW- 54 06/17/02 7 47.0 250.0 53 72.0 250.0 3.5
IW- 55 06/18/02 10 84.0 250.0 3.0 56.0 250.0 45
Totals/averages: 2317.0 13900.0 6.0 2367.0 12500.0 5.3

Combined totals/averages:

17303-RPT 2-TBLS

Total volume Injected:
Total Time of Injecting:
Average Injection Rate:

26400 gallons
4684 minutes

5.6 gpm
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TABLE5.1

GROUNDWATER LEVEL DATA

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Well ID Screen Depth to Water Change in Water Level from Previous Reading
Length
12/12/2001  1/3/2002  2/22/2002  4/26/2002  7/2/2002 11/25/02 1/3/2002 2/22/2002  4/26/2002  7/2/2002 11/25/02
. After After After After After After After After
Bascline Injeg;ian 1 In/'ecﬁtion 2 Injeg;ian 3 In/'ecﬁtion 4 Follow Up In/'ecﬁtion 1 Injeg;ian 2 In/'ecﬁtion 3 Injeg;ian 4 Follow Up
(Positive value = rising water level)
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)
INJECTION AREA 1:
IW-1 10 10.99 10.94 10.58 10.28 10.51 0.05 0.36 0.30 -0.23
W-2 5 10.96 10.56 10.20 9.94 10.17 11.57 0.40 0.36 0.26 -0.23 -1.40
W-3 10 10.33 10.27 9.90 9.66 9.96 0.06 0.37 0.24 -0.30
W-4 10 11.09 11.05 10.66 10.38 11.62 0.04 0.39 0.28 -1.24
IW-5 5 10.93 10.84 10.48 10.23 10.47 0.09 0.36 0.25 -0.24
IW-6 10 10.50 10.42 10.05 9.81 10.06 0.08 037 0.24 -0.25
IwW-7 5 10.40 10.32 9.96 9.73 9.97 0.08 0.36 0.23 -0.24
W-8 10 10.27 10.14 9.78 9.56 9.80 11.18 0.13 0.36 0.22 -0.24 -1.38
IW-9 5 10.10 10.00 9.64 9.43 9.66 11.05 0.10 0.36 0.21 -0.23 -1.39
IW-10 10 10.93 10.90 10.48 10.23 10.47 0.03 0.42 0.25 -0.24
w-11 5 10.99 10.93 10.52 10.30 10.54 0.06 0.41 0.22 -0.24
W-12 10 10.76 10.60 10.20 9.99 10.23 11.62 0.16 0.40 0.21 -0.24 -1.39
IW-13 5 10.70 10.58 10.19 9.99 10.24 0.12 0.39 0.20 -0.25
W-14 10 10.33 10.24 9.86 9.66 9.91 0.09 0.38 0.20 -0.25
IW-15 5 10.27 10.17 9.81 9.62 9.84 0.10 0.36 0.19 -0.22
W-16 10 10.27 10.20 9.98 9.88 9.92 12.03* 0.07 0.22 0.10 -0.04 -2.11*
w-17 5 10.01 9.94 9.58 9.36 9.63 11.9 0.07 0.36 0.22 -0.27 -2.27
W-18 10 10.96 10.96 10.61 10.32 10.57 11.9 0.00 0.35 0.29 -0.25 -1.33
IW-19 5 11.38 11.29 10.91 10.64 10.92 0.09 0.38 0.27 -0.28
TW-20 10 11.02 10.97 10.57 10.34 10.59 0.05 0.40 0.23 -0.25
w-21 5 10.99 10.92 10.53 10.32 10.57 0.07 0.39 0.21 -0.25
W-22 10 10.60 10.53 10.15 9.93 10.21 0.07 0.38 0.22 -0.28
W-23 5 10.60 10.50 10.13 9.92 10.17 0.10 0.37 0.21 -0.25
TW-24 10 10.33 10.23 9.88 9.67 9.93 0.10 0.35 0.21 -0.26
IW-25 5 10.07 9.98 9.65 9.43 9.70 10.82 0.09 0.33 0.22 -0.27 -1.12
W-26 10 9.97 9.90 9.56 9.32 9.61 11.4* 0.07 0.34 0.24 -0.29 -1.79*
w-27 10 11.15 11.08 10.72 10.48 10.75 0.07 0.36 0.24 -0.27
TW-28 5 10.89 10.81 10.46 10.24 10.50 0.08 0.35 0.22 -0.26
W-29 10 10.24 10.13 9.78 9.55 9.82 0.11 0.35 0.23 -0.27
TW-30 5 10.24 10.15 9.82 9.59 9.86 11.2 0.09 0.33 0.23 -0.27 -1.34
wW-31 10 9.94 9.84 9.51 9.27 9.56 0.10 0.33 0.24 -0.29
TW-32 5 10.10 10.03 9.69 9.43 9.77 11.01 0.07 0.34 0.26 -0.34 -1.24
IW-33 5 11.19 11.13 10.79 10.51 10.83 1213 0.06 0.34 0.28 -0.32 -1.30
TW-34 10 10.73 10.69 10.31 10.05 10.34 0.04 0.38 0.26 -0.29
IW-35 5 10.37 10.22 9.90 9.63 9.93 0.15 0.32 0.27 -0.30
W-36 10 10.24 10.13 9.82 9.54 9.86 0.11 031 0.28 -0.32
w-37 5 10.17 10.08 9.77 9.49 9.83 0.09 0.31 0.28 -0.34
W-38 10 11.02 10.92 10.66 10.32 10.66 0.10 0.26 0.34 -0.34
W-39 5 10.63 10.56 10.28 9.97 10.29 0.07 0.28 0.31 -0.32
TW-40 10 10.14 10.05 9.77 9.45 9.80 0.09 0.28 0.32 -0.35
INJECTION AREA 2:
W-41 10 11.52 11.39 10.94 10.80 11.62 0.13 0.45 0.14 -0.82
TW-42 5 11.88 11.72 11.27 11.07 11.90 0.16 0.45 0.20 -0.83
TW-43 10 11.78 11.64 11.17 10.92 11.87 0.14 0.47 0.25 -0.95
IW-44 5 11.29 11.14 10.68 10.47 11.43 0.15 0.46 0.21 -0.96
IW-45 10 11.48 11.28 10.87 10.62 11.65 12.2 0.20 0.41 0.25 -1.03 -0.55
IW-46 5 11.88 11.75 11.31 11.04 11.83 12.7 0.13 0.44 0.27 -0.79 -0.87
W-47 10 11.58 11.43 10.98 10.69 11.50 0.15 0.45 0.29 -0.81
IW-48 5 11.91 11.76 11.32 11.00 11.86 0.15 0.44 0.32 -0.86
TW-49 10 12.50 12.36 11.94 11.60 12.50 13.35 0.14 0.42 0.34 -0.90 -0.85
IW-50 5 12.34 1219 11.80 11.43 12.37 0.15 0.39 0.37 -0.94
W-51 10 10.86 10.78 10.33 10.02 10.75 0.08 0.45 0.31 -0.73
IW-52 5 11.58 11.42 10.98 10.65 11.43 0.16 0.44 0.33 -0.78
IW-53 10 11.65 11.50 11.06 10.71 11.54 0.15 0.44 0.35 -0.83
IW-54 5 11.94 11.79 11.38 10.99 11.85 0.15 0.41 0.39 -0.86
IW-55 10 11.91 11.76 11.37 10.95 11.85 0.15 0.39 0.42 -0.90
OTHER AREAS:
MW-3 - - - - - - 10.43
MW-4 - - - - - - 1215
MW-12 - - - - - - 13.2
MW-13 - - - - - - 10.45
MW-14 - - - - - - 12.5

Notes

* LNAPL present in this well at time of measurement.
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TABLE 5.2

GROUNDWATER ANALYTICAL RESULTS

CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN

12/2001 THROUGH 11/2002

Naphthalene - [13]

Toluene - [140]

Trichloroethene- [200]

Vinyl chloride -[15]
cis-1,2-Dichloroethene -[620]
trans-1,2-Dichloroethene - [1,500]
Xylenes (total) - [35]

Water Level Data
Depth to Water (feet below top of riser)

NOTES:

10.10

10.23

9.51

9

9.49

9.86
burgundy,

then clear w/ then clear w/

Susp. Solids

9.86
burgundy,

Susp. Solids

Injection Well Identification: IW-9
Injection Area (1=West, 2 =East) Areal
Groundwater Sample Date:| 12/13/01  01/14/02  03/14/02  05/06/02 07/22/02 07/22/02 11/25/02
After After After After After
Baseline  Injection1 Injection2  Injection 3 Injection 4 Injection 4 Follow up
(duplicate)
GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-
Groundwater Sample ID:| JH-121301- 011402-BN-  031402-TJ- 050602-MM- 072202-MM- 072202-MM-  112502-MM-
100 111 117 123 130 131 144
Analytes

pH 6.79 7.73 6.91 7.37 713 713 7.38
DO (mg/1) 0.05 0.32 0.36 0.74 0.156 0.156 0.18
ORP (Mv) -67.6 66 11 149 263.4 263.4 -112
Specific Conductivity (Ms/cm) 2.860 4.35 3.48 3.72 3.272 3.272 4.63
Turbidity (NTU) 0.6 2.72 131 2.66 ~50 ~50 35
Temp. (C) 13.8 11.34 10.47 12.26 18.212 18.212 13.04
Chloride (mg/1) 668 854 698 677 478 496 946
KMnO4 (mg/1) ND(5) ND(5) ND(5) ND(5) na
Manganese (mg/1) 0.375 4.92 20 6.51 22 2.04 na
Potassium (mg/1) 8.13 591 773 619 89 86 na
Aerobic Total Microbial Population (CFUs/ml) 3.0E+04 3.3E+04 9.60E+03
Aerobic Total Microbial Population (CFUs/ml)-dup 2.80E+04
Anerobic Total Microbial Population (CFUs/ml) 1.10E+04 5.10E+03 9.60E+02
Anerobic Total Microbial Population (CEUs/ml)-dup. 1.10E+04
VOCs (ug/l):
(MDEQ GSI Criteria shown in [brackets])
1,1,2-Trichloroethane - [330(X)] 1 ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,1-Dichloroethane - [740] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,1-Dichloroethene - [65(X)] 15 12 12 4 12 11 28
1,2,3-Trichloropropane ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,2 4-Trimethylbenzene - [17] b) 11 9 2 b) 4 10
1,2-Dichloroethane - [360(X)] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,2-Dichloropropane - [290(X)] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,3,5-Trimethylbenzene - [ID] 2 4 3 ND(1) 2 ND(1) 4
2-Butanone (MEK) -[2,200] 640()) 160 ND(50) ND(50) ND(50) ND(50) ND (25)
Acetone - [1,700] ND(1) 130 160 ND(100) ND(100) ND(100) ND (25)
Benzene- [200] 20 34 41 15 37 38 43
Bromodichloromethane - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND (1.0)
Carbon disulfide - [ID] ND(5) 5 18 6 6 7 ND (5)
Chloroform - [170] ND(1) 1 2 2 1 2 ND (1.0)
Ethylbenzene - [18] ND() (SO o s
Isopropylbenzene - [ID] 23 26 28 10 ND(1) 25 38
Methylene Chloride -[940] 5 ND(5) ND(5) ND(5) ND(5) ND(5) ND (5)
n-Propylbenzene - [30] 1 1 1 ND(1) ND(1) ND(1) ND (5)

ND (5)

11.05

MDEQ Part 201 GSI Criteria exists for compound
Meets MDEQ GSI Criteria

CFU = Colony Forming Unit

ND(x)=Not detected at or above concentration x

(J)=Estimated value

[ID] = Inadequate data to develop MDEQ criteria

na = not analyzed

{X} = The GSI criterion shown is not protective for surface water that
is used as a drinking water source.

17303-2-Tables.xls
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TABLE 5.2

GROUNDWATER ANALYTICAL RESULTS

12/2001 THROUGH 11/2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Injection Well Identification: IW-12
Injection Area (1=West, 2 =East) Areal
Groundwater Sample Date:| 12/13/01  01/14/02  03/14/02 05/06/02 07/22/02 11/25/02
After After After After
Baseline Injection1  Injection2  Injection 3 Injection 4 Follow up
GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-
Groundwater Sample ID:| JH-121301- 011402-BN-  031402-TJ-  050602-MM- 072202-MM- 112502-MM-
101 112 118 124 132 145
Analytes
pH 6.56 7.92 7.53 7.72 7.16 6.8
DO (mg/1) 0.08 0.17 0.19 0.26 0.074 0.17
ORP (Mv) -76.8 58 -57 549 1274 110
Specific Conductivity (Ms/cm) 3.067 4.53 4.35 4.5 4.054 3.72
Turbidity (NTU) 171 4.40 3.58 '9.99' ~10-15 2
Temp. (C) 15.0 12.14 11.59 124 19.624 14.09
Chloride (mg/1) 637 478 297 174 496 753
KMnO4 (mg/1) ND(5) ND(5) 610 ND(5) na
Manganese (mg/1) 0.63 4.74 843 160 2 na
Potassium (mg/1) 18.6 1100 1110 1340 421 na
Aerobic Total Microbial Population (CFUs/ml) 2.90E+04 9.6E+02 8.00E+03
Aerobic Total Microbial Population (CFUs/ml)-dup 2.90E+04
Anerobic Total Microbial Population (CFUs/ml) 8.90E+04 no growth 8.40E+02
Anerobic Total Microbial Population (CFUs/ml)-dup. 8.00E+04
VOCs (ug/l):
(MDEQ GSI Criteria shown in [brackets])
1,1,2-Trichloroethane - [330(X)] 6 ND(1) ND(1) ND(1) ND(1) ND(1)
1,1-Dichloroethane - [740] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,1-Dichloroethene - [65(X)] [ 1 ND(1) 59
1,2,3-Trichloropropane ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,24-Trimethylbenzene - [17] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,2-Dichloroethane - [360(X)] 2 ND(1) ND(1) ND(1) ND(1) ND(1)
1,2-Dichloropropane - [290(X)] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,3,5-Trimethylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
2-Butanone (MEK) -[2,200] 230 110 70 99 ND(50) ND (25)
Acetone - [1,700] ND(1) 340 280 200N  ND(100) ND (25)
Benzene- [200] 100 53 42 88 85 160
Bromodichloromethane - [ID] ND(1) ND(1) ND(1) 1 2 ND(1)
Carbon disulfide - [ID] ND(5) 8 7 ND(5) 6 5
Chloroform - [170] ND(1) 8] 4 4 5 ND(1)
Ethylbenzene - [18] 15 6 5) ND(1) 11 7
Isopropylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND (5)
Methylene Chloride -[940] 5 ND(5) ND(5) ND(5) ND(5) ND (5)
n-Propylbenzene - [30] ND(1) ND(1) ND(1) ND(1) ND(1) ND (5)
Naphthalene - [13]
Toluene - [140]
Trichloroethene- [200] ND(1)
Vinyl chloride -[15] ND(1)
cis-1,2-Dichloroethene -[620] ND(1)
trans-1,2-Dichloroethene - [1,500] ND(1)
Xylenes (total) - [35] ND(3)
Water Level Data
Depth to Water (feet below top of riser) 10.03
bright purple

NOTES: water

MDEQ Part 201 GSI Criteria exists for compound
Meets MDEQ GSI Criteria

CFU = Colony Forming Unit

ND(x)=Not detected at or above concentration x

(J)=Estimated value

[ID] = Inadequate data to develop MDEQ criteria

na = not analyzed

{X} = The GSI criterion shown is not protective for surface water that
is used as a drinking water source.
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TABLE 5.2

GROUNDWATER ANALYTICAL RESULTS

12/2001 THROUGH 11/2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Injection Well Identification: IW-33
Injection Area (1=West, 2 =East) Areal
Groundwater Sample Date:| 12/13/01  01/14/02  03/14/02 05/06/02 05/06/02 07/22/02 11/26/02
After After After After After
Baseline Injection1  Injection2  Injection 3 Injection 3 Injection 4 Follow up
(duplicate)
GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-
Groundwater Sample ID:| JH-121301- 011402-BN-  031402-TJ-  050602-MM- 050602-MM- (072202-MM- 112602-MM-
102 113 119 125 126 133 153
Analytes
pH 6.36 8.19 7.37 7.37 7.37 7136 6.66
DO (mg/1) 0.07 0.32 1.38 0.2 0.2 0.266 0.17
ORP (Mv) -178.8 54 499 615 615 149.6 100
Specific Conductivity (Ms/cm) 4.860 4.89 4.36 3.59 3.59 9.516 6.99
Turbidity (NTU) 2.63 3.14 165.2 9.99 '9.99' ~15 14
Temp. (C) 15.1 12.48 11.28 13.74 13.74 18.92 16.14
Chloride (mg/1) 1360 812 689 521 521 513 2,010
KMnO4 (mg/1) ND(5) ND(5) 230 222 na
Manganese (mg/1) 1.07 3.66 21 20.6 242 68 na
Potassium (mg/1) 20.7 1020 926 826 857 257 na
Aerobic Total Microbial Population (CFUs/ml) 3.00E+04 1.2E+03 no growth
Aerobic Total Microbial Population (CFUs/ml)-dup 2.80E+04
Anerobic Total Microbial Population (CFUs/ml) 8.00E+04 no growth no growth
Anerobic Total Microbial Population (CFUs/ml)-dup. 8.60E+04
VOCs (ug/l):
(MDEQ GSI Criteria shown in [brackets])
1,1,2-Trichloroethane - [330(X)] 34 ND(1) ND(1) ND(1) ND(1) ND(1) 8
1,1-Dichloroethane - [740] 8 1 1 1 ND(1) ND(1) 2
1,1-Dichloroethene - [65(X)] 31 12 ND(1) ND(1) ND(1) ND(1) 33
1,2,3-Trichloropropane 3 ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,2 4-Trimethylbenzene - [17] 2 ND(1) ND(1) ND(1) ND(1) ND(1) 8
1,2-Dichloroethane - [360(X)] 9 1 1 1 1 9 4
1,2-Dichloropropane - [290(X)] 6 ND(1) 2 1 2 ND(1) ND(1)
1,3,5-Trimethylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
2-Butanone (MEK) -[2,200] ND(50) 110 ND(50) ND(50) ND(50) ND(50) ND (25)
Acetone - [1,700] 260 490 240 400 380 820 ND (25)
Benzene- [200] 180 80 68 58 62 8 180
Bromodichloromethane - [ID] ND(1) ND(1) 2 2 2 ND(1) ND(1)
Carbon disulfide - [ID] ND(5) 2 17 10 11 ND(5) ND(5)
Chloroform - [170] ND(1) 4 5 6 6 4 1
Ethylbenzene - [18] 10 1 1 2 ND(1) ND(1)
Isopropylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
Methylene Chloride -[940] 8 ND(5) ND(5) ND(5) ND(5) ND(5) ND(5)
n-Propylbenzene - [30] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
Naphthalene - [13] ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5)
Toluene - [140] 84 66 48 53] 4
Trichloroethene- [200] 30 ND(1) ND(1) ND(1) 150
Vinyl chloride -[15] ND(1) ND(1) ND(1)
cis-1,2-Dichloroethene -[620] ND(1) ND(1) ND(1)
trans-1,2-Dichloroethene - [1,500] ND(1) ND(1) ND(1) 600
Xylenes (total) - [35] 20 21 ND(3)
Water Level Data
Depth to Water (feet below top of riser) 10.69 10.55 10.55 11.13 12.13
Purple hue Dull purple Dull purple  Yellow hue
NOTES: in samples water water

MDEQ Part 201 GSI Criteria exists for compound
Meets MDEQ GSI Criteria

CFU = Colony Forming Unit

ND(x)=Not detected at or above concentration x
(J)=Estimated value

[ID] = Inadequate data to develop MDEQ criteria
na = not analyzed

{X} = The GSI criterion shown is not protective for surface water that

is used as a drinking water source.

17303-2-Tables.xls

Page 8 of 13



TABLE 5.2

GROUNDWATER ANALYTICAL RESULTS

12/2001 THROUGH 11/2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Injection Well Identification: IW-46
Injection Area (1=West, 2 =East) Area 2
Groundwater Sample Date:| 12/14/01  01/14/02  01/14/02 03/14/02 03/14/02 05/06/02 07/22/02 11/25/02
After After After After After After
Baseline  Injection1 Injection1  Injection2  Injection2  Injection3 Injection 4 Follow up
(duplicate) (duplicate)
GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-  GW-17303-
Groundwater Sample ID:| JH-121401- 011402-BN- 011402-BN- 031402-TJ-120 031402-TJ-  050602-MM- 072202-MM- 112502-MM-
103 114 115 121 127 134 143
Analytes

pH 6.82 7.25 7.25 6.94 6.94 743 7.186 6.88
DO (mg/1) 0.17 0.30 0.30 0.23 0.23 0.29 0.25 0.13
ORP (Mv) 35.8 52 52 417 417 614 650 218
Specific Conductivity (Ms/cm) 2.301 3 3 2.72 2.72 3.4 3.536 3.97
Turbidity (NTU) 15 47 47 115 115 9.99' 32
Temp. (C) 14.4 12.65 12.65 12.09 12.09 12.6 18.27 14.06
Chloride (mg/1) 405 461 436 431 431 695 299 788
KMnO4 (mg/1) ND(5) ND(5) ND(5) ND(5) 50 ND(5) na
Manganese (mg/1) 0.573 5.76 547 134 152 6.64 227 na
Potassium (mg/1) 5.54 324 327 154 174 496 256 na
Aerobic Total Microbial Population (CFUs/ml) 1.60E+04 1.70E+04 8.0E+02 9.00E+03
Aerobic Total Microbial Population (CFUs/ml)-dup 1.60E+04  1.70E+04
Anerobic Total Microbial Population (CFUs/ml) 6.20E+04  4.30E+04 no growth 8.80E+02
Anerobic Total Microbial Population (CEUs/ml)-dup. 5.40E+04 5.10E+04
VOCs (ug/l):
(MDEQ GSI Criteria shown in [brackets])
1,1,2-Trichloroethane - [330(X)] ND(1) ND(1) ND(1) 9 8 4 ND(1) 2
1,1-Dichloroethane - [740] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,1-Dichloroethene - [65(X)] 20 2 2 6 6 ND(1) ND(1) 18
1,2,3-Trichloropropane ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,24-Trimethylbenzene - [17] 10 6 5 16 ND(1) ND(1) ND(1) 1
1,2-Dichloroethane - [360(X)] 16 4 4 16 16 7 ND(1) 12
1,2-Dichloropropane - [290(X)] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,3,5-Trimethylbenzene - [ID] 3 2 2 6 6 ND(1) ND(1) ND(1)
2-Butanone (MEK) -[2,200] ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND (25)
Acetone - [1,700] ND(100) ND(100) ND(100) ND(100) ND(100) 250 ND(100) ND (25)
Benzene- [200] 20 5) 5) 22 21 10 1 15
Bromodichloromethane - [ID] ND(1) ND(1) ND(1) 1 1 ND(1) ND(1) ND(1)
Carbon disulfide - [ID] ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND (5)
Chloroform - [170] 5 8 8 16 16 7 4 5
Bihylbenzene - 18] IS G o) O
Isopropylbenzene - [ID] 2 ND(1) ND(1) 3 3 2 ND(1) ND (5)
Methylene Chloride -[940] ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND (5)
n-Propylbenzene - [30] ND(1) ND(1) ND(1) 2 2 1 ND(1) ND (5)
Naphthalene - [13] ND(5) ND(5) ND(5) 5 6 ND(5) ND(5) ND (5)
Toluene - [140] 25 25 88 83 44 ND(1)

Trichloroethene- [200]

Vinyl chloride -[15]
cis-1,2-Dichloroethene -[620]
trans-1,2-Dichloroethene - [1,500]
Xylenes (total) - [35]

Water Level Data
Depth to Water (feet below top of riser)

NOTES:

11.88 11.87

11.87

11.11

Purple huein Purple hue Bright purple

samples

11.11

in samples

ND(1)
ND(1)

ND(1)
ND(1)

11.15

water

12.19

127

MDEQ Part 201 GSI Criteria exists for compound
Meets MDEQ GSI Criteria

CFU = Colony Forming Unit

ND(x)=Not detected at or above concentration x

(J)=Estimated value

[ID] = Inadequate data to develop MDEQ criteria

na = not analyzed

{X} = The GSI criterion shown is not protective for surface water that
is used as a drinking water source.
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TABLE 5.2

GROUNDWATER ANALYTICAL RESULTS

12/2001 THROUGH 11/2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Injection Well Identification: IW-49
Injection Area (1=West, 2 =East) Area 2
Groundwater Sample Date:| 12/14/01 12/14/01  01/14/02 03/14/02 05/06/02 07/22/02 11/25/02
After After After After
Baseline Baseline Injection1  Injection 2 Injection 3 Injection 4 Follow up
(duplicate)
GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-  GW-17303-  GW-17303-
Groundwater Sample ID:| JH-121401- JH-121401- 011402-BN- 031402-T]-122 050602-MM-  072202-MM- 112502-MM-
104 105 116 128 135 142
Analytes
pH 6.82 6.82 7.28 7.34 7.71 7412 7.49
DO (mg/1) 118 118 0.75 0.23 0.21 0.226 042
ORP (Mv) 18.9 18.9 58 254 560 388.2 -138
Specific Conductivity (Ms/cm) 1.794 1.794 241 24 3.05 24 3.32
Turbidity (NTU) NA NA 2.39 431 20.2 ~50 0.05
Temp. (C) 12.9 12.9 11.63 9.78 11.93 17.91 13.94
Chloride (mg/1) 345 362 290 345 339 1790 613
KMnO4 (mg/1) ND(5) ND(5) ND(5) ND(5) na
Manganese (mg/1) 1.02 1.03 9.88 11.7 6.39 9.44 na
Potassium (mg/1) 3.83 412 528 341 693 1,270 na
Aerobic Total Microbial Population (CFUs/ml) 1.60E+04 1.8E+04 1.30E+04
Aerobic Total Microbial Population (CFUs/ml)-dup 1.70E+04
Anerobic Total Microbial Population (CFUs/ml) 5.30E+04 2.8E+03 1.50E+03
Anerobic Total Microbial Population (CFUs/ml)-dup. 6.10E+04
VOCs (ug/l):
(MDEQ GSI Criteria shown in [brackets])
1,1,2-Trichloroethane - [330(X)] ND(1) ND(1) ND(1) ND(1) ND(1) 2 ND(1)
1,1-Dichloroethane - [740] ND(1) ND(1) ND(1) ND(1) ND(1) 2 ND(1)
1,1-Dichloroethene - [65(X)] 2 2 ND(1) ND(1) ND(1) 8 ND(1)
1,2,3-Trichloropropane ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,24-Trimethylbenzene - [17] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,2-Dichloroethane - [360(X)] ND(1) ND(1) ND(1) ND(1) ND(1) 8 ND(1)
1,2-Dichloropropane - [290(X)] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
1,3,5-Trimethylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND(1)
2-Butanone (MEK) -[2,200] ND(50) ND(50) ND(50) ND(50) ND(50) ND(50) ND (25)
Acetone - [1,700] ND(100) ND(100) ND(100) ND(100) 140 ND(100) ND (25)
Benzene- [200] 5) 5) 8 8 2 110 ND (1)
Bromodichloromethane - [ID] ND(1) ND(1) 1 2 2 ND(1) ND (1.0)
Carbon disulfide - [ID] ND(5) ND(5) ND(5) ND(5) ND(5) 19 ND (5)
Chloroform - [170] 10 9 10 16 11 6 2
Ethylbenzene - [18] ND(1) 1 ND(1) ND(1) ND(1) ND(1) ND (1)
Isopropylbenzene - [ID] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND (5)
Methylene Chloride -[940] ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND (5)
n-Propylbenzene - [30] ND(1) ND(1) ND(1) ND(1) ND(1) ND(1) ND (5)
Naphthalene - [13] ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND (5)
Toluene - [140] 4 4 1 1
Trichloroethene- [200]
Vinyl chloride -[15]
cis-1,2-Dichloroethene -[620]
trans-1,2-Dichloroethene - [1,500] 78
Xylenes (total) - [35] ND(3) ND(3)
Water Level Data
Depth to Water (feet below top of riser) 125 125 1247 11.71 11.72 13.03 13.35
Dark purple Light Brown
NOTES: water / Purple
Liquid

MDEQ Part 201 GSI Criteria exists for compound
Meets MDEQ GSI Criteria

CFU = Colony Forming Unit

ND(x)=Not detected at or above concentration x

(J)=Estimated value

[ID] = Inadequate data to develop MDEQ criteria

na = not analyzed

{X} = The GSI criterion shown is not protective for surface water that
is used as a drinking water source.
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TABLES5.3

GROUNDWATER ANALYTICAL RESULTS

NOVEMBER 2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Areal
Regularly Monitored Extended November Sampling Event
Location w-9 IW-12 IW-33 wW-2 IW-18 IW-26 IW-30 IW-30 MW-3

GW-17303-  GW-17303-  GW-17303- GW-17303-  GW-17303- GW-17303- GW-17303- GW-17303- GW-17303-
112502-MM-  112502-MM- 112602-MM-  112602-MM- 112602-MM- 112602-MM- 112602-MM- 112602-MM- 112602-MM-

Analytes/Sample ID GSI FAV 144 145 153 148 154 151 149 150 152
Duplicate

pH 7.38 6.8 6.66 6.88 6.85 7.01 6.7 6.7 7.02
DO (mg/1) 0.18 0.17 0.17 0.22 0.18 0.18 0.1 0.1 0.19
ORP (mV) -112 110 100 116 -120 -4 -97 -97 -63
Specific Conductivity (mS/cm) 4.63 3.72 6.99 3.96 5.4 2.67 5.6 5.6 3.08
Turbidity (NTU) 35 2 14 37 2 0.5 03 03 35
Temp. (C) 13.04 14.09 16.14 13.47 14.79 13.14 15.33 15.33 15.87
Chemical Oxygen Demand (mg/1) 240 135 146 133 126 76.9 174 169 71.8
Chloride (mg/1) 946 753 2,010 928 1,580 560 1,490 1,490 595
Diesel Range Organics (mg/1) 0.75 0.49 0.25 1 0.66 17] 1.6 0.29 ND (0.1)
Gasoline Range Organics (ug/1) 12,000 21,000 4,300 16,000 47,000 4,100 19,000 20,000 3,800
VOCs (ug/l):
1,1,1,2-Tetrachloroethane ID ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,1-Trichloroethane 200 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2,2-Tetrachloroethane 78 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2-Trichloroethane 330 {X} ND (1.0) ND (1.0) 3 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethane 740 ND (1.0) ND (1.0) 2 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethene 65(X) 2300 28 33 [ 77 T 130 | 203 [ 33 320 | 15
1,2,3-Trichloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,4-Trichlorobenzene 30 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2, 4-Trimethylbenzene 17 310 10 ND (1.0) 3 ND (1.0) | 44 [ 36 [ 20 [ 20 | ND (10
1,2-Dibromo-3-chloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichlorobenzene 16 1 ND (1.0) ND (1.0) ND (1.0) 2 ND (1.0) 3 ND (1.0) ND (1.0)
1,2-Dichloroethane 360 {X} ND (1.0) ND (1.0) 4 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichloropropane 290 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,3,5-Trimethylbenzene D 4 ND (1.0) ND (1.0) ND (1.0) 10 7 7 8 ND (1.0)
1,3-Dichlorobenzene 38 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,4-Dichlorobenzene 13 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
2-Butanone (MEK) 2,200 ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25)
2-Hexanone NA ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50)
4-Methyl-2-pentanone 1D ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50)
Acetone 1,700 ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25) ND (25)
Benzene 200 {X} 43 160 180 48 32 21] 160 150 59
Bromochloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromodichloromethane ID ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromoform 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromomethane 35 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Carbon disulfide 1D ND (5.0) 5 ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Carbon tetrachloride 45 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chlorobenzene 47 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroform 170 {X} ND (1.0) ND (1.0) 1 ND (1.0) 1 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromochloromethane ID ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromomethane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dichlorodifluoromethane ID ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Ethyl Ether ID ND (20) ND (20) ND (20) ND (20) ND (20) ND (20) ND (20) ND (20) ND (20)
Ethylbenzene 18 320 7 ND (1.0) ND(10) [ 170 ] 28 | 5 5 1
Iodomethane NA ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10) ND (10)
Isopropylbenzene ID 38 ND (5.0) ND (5.0) ND (5.0) 16 58 94 94 ND (5.0)
Methylene Chloride 940 {X} ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0) ND (5.0)
n-Propylbenzene ID ND (5.0) ND (5.0) ND (5.0) ND (5.0) 5 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Naphthalene 13 200 ND (5.0) ND (5.0) ND (5.0) ND (5.0) | 20 [ 100 [ 73 [ 83 | ND (5.0
Styrene 80 7 ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) 1 ND (1.0) ND (1.0)
Tetrachloroethene 45 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Toluene 140 1,700 | 1,200 | 480 [ 210 | 110 [ 1400] T 300 [ 270 [ 260 | 48
trans-1,4-Dichloro-2-Butene NA ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50) ND (50)
Trichloroethene 200 {X} 3,500 14 780 150 58 24,000 700 26 26 1
Vinyl chloride 15 17,000 [ 73,000 74,000 100,000 |[ 49,000 17,000 12,000 75000 [ 75000 | 19,000 |
cis-1,2-Dichloroethene 620 11,000 [ 29,000 60,000 7,400 || 53,000 76,000 13,000 58,000 [ 60,000 | 9,800 |
cis-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
trans-1,2-Dichloroethene 1,500 28,000 860 600 [ 1800y ] 8400 | 440] [ 3800 [ 4100 | 420
trans-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Xylenes (total) 35 630 ND (3,000) | 100 [ 196 Il 83 [ 1360 | 120 [ 260 [ 260 | 6
Notes
GSI Groundwater Surface Water Interface Criteria MDEQ Part 201 Generic Cleanup Criteria and Screening Levels - December 21, 2002
FAV Final Acute Value, MDEQ [Rule 323.1057 (Toxic Substances) of the Part 4. Water Quality Standards]
{X} The GSI criterion shown is not protective for surface water that is used as a drinking water source.
J The analyte was positively identified; the associated numerical value is the approximate concentration of the

analyte in the sample (for detected parameters).
1D Inadequate data to develop criterion.
NA Criterion or value is not available.
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TABLE 5.3

GROUNDWATER ANALYTICAL RESULTS

NOVEMBER 2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Area 2
Regularly Monitored Extended November Sampling Event
Location TW-46 TW-49 TW-45 W-12
GW-17303- GW-17303- GIW-17303-112502- GW-17303-112502-
Analytes/Sample ID GSI FAV  112502-MM-143  112502-MM-142 MM-140 MM-141
pH 6.88 7.49 7.2 6.87
DO (mg/1) 0.13 0.42 0.52 0.39
ORP (mV) 218 -138 220 232
Specific Conductivity (mS/cm) 3.97 3.32 2.55 2.01
Turbidity (NTU) 32 0.05 13 24
Temp. (C) 14.06 13.94 12.01 11.48
Chemical Oxygen Demand (mg/1) 47.5 425 55 5
Chloride (mg/1) 788 613 359 280
Diesel Range Organics (mg/1) 0.26 0.2 0.47 ND (0.1)
Gasoline Range Organics (ug/1) 4,700 480 350 140
VOCs (ug/l):
1,1,1,2-Tetrachloroethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,1-Trichloroethane 200 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2,2-Tetrachloroethane 78 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2-Trichloroethane 330 {X} 2 ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethane 740 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethene 65 {X} 18 ND (1.0) ND (1.0) ND (1.0)
1,2,3-Trichloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,24-Trichlorobenzene 30 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,4-Trimethylbenzene 17 1 ND (1.0) ND (1.0) ND (1.0)
1,2-Dibromo-3-chloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichlorobenzene 16 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichloroethane 360 {X} 12 ND (1.0) ND (1.0) ND (1.0)
1,2-Dichloropropane 290 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,3,5-Trimethylbenzene 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,3-Dichlorobenzene 38 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,4-Dichlorobenzene 13 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
2-Butanone (MEK) 2,200 ND (25) ND (25) ND (25) ND (25)
2-Hexanone NA ND (50) ND (50) ND (50) ND (50)
4-Methyl-2-pentanone 1D ND (50) ND (50) ND (50) ND (50)
Acetone 1,700 ND (25) ND (25) ND (25) ND (25)
Benzene 200 {X} 15 ND (1.0) ND (1.0) ND (1.0)
Bromochloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromodichloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromoform 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromomethane 35 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Carbon disulfide 1D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Carbon tetrachloride 45 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chlorobenzene 47 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroform 170 {X} 5 2 ND (1.0) ND (1.0)
Chloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromochloromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromomethane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dichlorodifluoromethane 1D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Ethyl Ether ID ND (20) ND (20) ND (20) ND (20)
Ethylbenzene 18 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Iodomethane NA ND (10) ND (10) ND (10) ND (10)
Isopropylbenzene 1D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Methylene Chloride 940 {X} ND (5.0) ND (5.0) ND (5.0) ND (5.0)
n-Propylbenzene 1D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Naphthalene 13 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Styrene 80 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Tetrachloroethene 45 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Toluene 140 40 1 ND (1.0) ND (1.0)
trans-1,4-Dichloro-2-Butene NA ND (50) ND (50) ND (50) ND (50)
Trichloroethene 200 {X} 3,500 220 1,400 I] 560 J 140
Vinyl chloride 15 17,000 2,800 36 I 32 ND (1.0)
cis-1,2-Dichloroethene 620 11,000 13,000 570 480 14
cis-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
trans-1,2-Dichloroethene 1,500 360 27 ND (1.0) ND (1.0)
trans-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Xylenes (total) 35 630 ND (3.0) ND (3.0) ND (3.0)
Notes
GSI Groundwater Surface Water Interface Criteria MDEQ Part 201 Generic Cleanup Criteria and
Screening Levels - December 21, 2002
FAV Final Acute Value, MDEQ [Rule 323.1057 (Toxic Substances) of the Part 4. Water Quality Standards]
X} The GSI criterion shown is not protective for surface water that is used as a drinking water source.
J The analyte was positively identified; the associated numerical value is the approximate concentration of the
analyte in the sample (for detected parameters).
1D Inadequate data to develop criterion.
NA Criterion or value is not available.

Exceeds GSI criteria

ND (50) Not detected at the reporting limit (in brackets)
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TABLE5.3

GROUNDWATER ANALYTICAL RESULTS

NOVEMBER 2002
CVO AREA
FORMER WILLOW RUN ASSEMBLY PLANT
YPSILANTI, MICHIGAN
Site Wide Wells
Extended November Sampling Event
Location MW-4 MW-13 MW-13 MW-14
GW-17303- GW-17303- GW-17303- GW-17303-
112602-MM-  112502-MM-  112502-MM-  112502-MM-
Analytes/Sample ID GSI  FAV 155 137 139 138
Duplicate
pH 7.09 7.14 7.14 7.24
DO (mg/1) 0.14 1.83 1.83 0.49
ORP (mV) -127 126 126 -30
Specific Conductivity (mS/cm) 4.86 122 1.22 124
Turbidity (NTU) 43 043 043 08
Temp. (C) 11.24 12.24 1224 13.37
Chemical Oxygen Demand (mg/1) 18 ND (3.0) ND (3.0) ND (3.0)
Chloride (mg/1) 1,530 186 151 162
Diesel Range Organics (mg/1) ND (0.1) ND (0.1) ND (0.1) ND (0.1)
Gasoline Range Organics (ug/1) ND (20) ND (20) ND (20) ND (20)
VOCs (ug/l):
1,1,1,2-Tetrachloroethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,1-Trichloroethane 200 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2,2-Tetrachloroethane 78 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1,2-Trichloroethane 330 X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethane 740 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,1-Dichloroethene 65 (X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,3-Trichloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,4-Trichlorobenzene 30 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2,4-Trimethylbenzene 17 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dibromo-3-chloropropane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichlorobenzene 16 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichloroethane 360 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,2-Dichloropropane 290 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,3,5-Trimethylbenzene D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,3-Dichlorobenzene 38 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
1,4-Dichlorobenzene 13 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
2-Butanone (MEK) 2,200 ND (25) ND (25) ND (25) ND (25)
2-Hexanone NA ND (50) ND (50) ND (50) ND (50)
4-Methyl-2-pentanone D ND (50) ND (50) ND (50) ND (50)
Acetone 1,700 ND (25) ND (25) ND (25) ND (25)
Benzene 200 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromochloromethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromodichloromethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromoform D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Bromomethane 35 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Carbon disulfide D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Carbon tetrachloride 45X ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chlorobenzene 47 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloroform 170 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Chloromethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromochloromethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dibromomethane NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Dichlorodifluoromethane D ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Ethyl Ether D ND (20) ND (20) ND (20) ND (20)
Ethylbenzene 18 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Iodomethane NA ND (10) ND (10) ND (10) ND (10)
Isopropylbenzene D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Methylene Chloride 940 {X} ND (5.0) ND (5.0) ND (5.0) ND (5.0)
n-Propylbenzene D ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Naphthalene 13 ND (5.0) ND (5.0) ND (5.0) ND (5.0)
Styrene 80 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Tetrachloroethene 45X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Toluene 140 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
trans-1,4-Dichloro-2-Butene NA ND (50) ND (50) ND (50) ND (50)
Trichloroethene 200 {X} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Vinyl chloride 15 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
cis-1,2-Dichloroethene 620 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
cis-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
trans-1,2-Dichloroethene 1,500 ND (1.0) ND (1.0) ND (1.0) ND (1.0)
trans-1,3-Dichloropropene NA ND (1.0) ND (1.0) ND (1.0) ND (1.0)
Xylenes (total) 35 ND (3.0) ND (3.0) ND (3.0) ND (3.0)
Notes
GSI Groundwater Surface Water Interface Criteria MDEQ Part 201 Generic Cleanup
Criteria and Screening Levels - December 21, 2002
FAV Final Acute Value, MDEQ [Rule 323.1057 (Toxic Substances) of the Part 4. Water Quality Standards]
X} The GSI criterion shown is not protective for surface water that is used as a drinking
water source.
D Inadequate data to develop criterion.
NA Criterion or value is not available.
|:|Exceeds GSlI criteria
ND (50) Not detected at the reporting limit (in brackets)
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
/,t HOUSTON, TEXAS 77054
®

(713) 660-0801

Conestoga-Rovers & Associates

Ceriificate of Analysis Number:

01120595
; Aeport Te: Project Name: #17303-02 Willow Run
Site: #17303-02 Willow Run

Conestoga-Rovers & Associates

Paul Wiseman
14496 Sheldon Rd.
Suite 200
Plymouth

Mi

48170-

ph: (734) 453-5123

Site Address;

PO Number: 40-0017478
State: Michigan
State Cert. No.:

fax: (734} 453-5201 Date Reported: ~ 1/3/02

This Report Contains A Total Of 20 Pages

1111

-
F

318 200

Cep SThs

Excluding This Page
CAnd

Chain Of Custody ORIGINAL ANALYTICALREPORT
Projecti: |11 303-02 Lab#: 01120535
Name: \Dow Cur
' | Description
Event: _Gp) veAT
Samples: 3~ to (14ha - 100 ~102)
Analysis: ¥OC, Seled metals

TAT: 2 ol
Labh: _Se-
Checked A gainst Preliminary Data:
Date; 2/ 8]0z Init.:
Date of Validation Meme:
Invoice Approval Date: _______1/3/02

CommeﬂtSI Dotp




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
{713) 660-0901

Case Narrative for:
Conestoga-Rovers & Associates

Certificate of Analysis Number:

01120595
Report Ta: Project Name: #17303-02 Willow Run
Conestoga-Rovers & Associates Site: #17308-02 Willow Run
Paul Wiseman Site Address:
14496 Sheldon Rd.
Suite 200
wite PO Number: 40-0017478
Plymouth -
Mi State: Michigan
48170- State Cert. No.:
ph: (734) 453-5123 fax: {734) 453-5201 Date Reported:  1/3/02

Your samples "GW-17303-JH-121301-0101" (SPL 1D: 01120595-02) was analyzed for the presence of Volatile Organics using Method
82608, The concentrations of some target analytes in this sample required that multipie dilutions and analysis of the sample be performed.
in order to provide the lowest possitle reporting limits for other target anatytes, tha 2-Butanone and Toluene concentrations on this sample
are reported with an " E " quaiifier Indicating that the reported concentration is above the concentration of the highest point on the

instrument calibration curve.

Your samples "GW-17303-JH-121301-0102" (SPL ID: 01120595-03) was analyzed for the presence of Voiatile Organics using Method
8280B, The concentrations of some target analytes in this sample required that multipte dilutions and analysis of the sample be performed.
In order io provide the lowest possible reporting limits for other target analytes, the trans-1,2-Dichloroethene concentration an this sample is
reported with an * E " guaiifier indicating that the reported concentration is above the concentration of the highest point on the instrumerit

calibration curve.

Matrix spike {MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data anly for those samples which are spikad by the
taboratory. Since the MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not
have been a sample submitted in this sample delivery group. The validity of the analytical procedures far which data is reportedin this
analytical report is determined by the Laboratory Control Sampie {LCS) and the Method Blarik {MB), The Laboratory Centrol Sampie (LCS)
and the Method Blank (MB) are processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire
analytical process.

Any ather exceptions associated with this report will be footnoted in the analytical result page(s) or the quality conirol summary page(s).

Please do nat hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above
Certificaie of Anaiysis Number.

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported resuits are only representative
of the samples submitted for testing.

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

\54/” W 1/3/02

ASonia Wast _ : ‘ Date
Senior Project Manager

i
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Conestoga-Rovers & Associates

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
{713) 660-090%

Certificate of Analysis Number;

01120585
Report Ta;  Conestoga-Rovers & Associates Project Name: #17303-02 Willow Run
Paul Wiseman Site: #17302-02 Willow Run
i 14496 Sheldon Rd. .
o ; Site Address:
b Suite 200 -
Ptymouth
Ml PO Numpber: 40-0017478
48170- State: Michigan
h: (734) 453-5123 fax: (734} 453-5201
ph: (734) (734) State Cert. No.:
Fax To: Conestoga-Rovers & Associates Date Reparted:  1/3/62
Paul Wiseman fax . (734} 453-5201%
: Client Sampie |D Lab Sample ID Matrix Date Collected Date Received . COCID HOLD
I GW-17308-JH-121301-0100 01120585-01 Water 12/13/01 11:30:00 AM 12/14/01 10:00:00 AM 18937 ]
GW-17303-JH-121301-0101 01120585-02 Water 12/13/01 2:40:00 PM 1214/01 10:00:00 AM 18937 i
GW-17303-JH-121301-0102 01120585-03- Water 12/13/01 4:50:00 PM 12/14/01 10:00:00 AM 18937 ]
oy
I
h@ﬁ—/ /M 113702
.Sonia West Date
Senior Project Manager
Jogl Grice

Labaratory Direcior

F- ER 8 [ia¥al

Ted Yen

PARY Y Quality Assurance Officer

011205085 Page 2
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HOUSTON LABORATORY
8830 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901 -

Client Sample ID GW-17303-JH-1213C1-0100

Coliected: 12/13/01 11:30:0 SPL Sample ID;  011205385-01

Site;  #17303-02 Willow Run

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
CHLORIDE, TOTAL MCL : E325.3 Units: mg/L

Chiloride 668 25 25 12/26/01 14:00 CV 964781
METALS BY METHOD 60108, TOTAL MCL SWeD10B _ Units: mg/lL

Manganese 0.375 a.02 1 12/26/01 22:04 EG 969509

Potassium 8.13 2 1 12/26/01.22:04 EG 969509

|Prap Method Prep Date Prep Initiais)|
12/14/2001 17:00

-Qualifiers: ND/J - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)

B - Analyte detected in the associated Method Blank
~ - Surregate Recovery Quiside Advisable QC Limiis
J - Estimated Value between MDL and PQL

D - Surrogate Recovery Unreportable due to Dilution
Ml - Matrix [nterference
01120585 Page 3
1/3/02 B:32:00 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
& HOUSTON, TX 77054
(713) 850-0901 -

Client Sample ID GW-17303-JH-121301-0100 Collected: 12/13/01 11:30:0 SPL Sample ID:  01120595-01

Site:  #17303-02 Willow Run

Anatyses/Method Result Rep,Limit Bil. Factor QUAL  Date Ahalyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 82608 MCL " SW8260B Units: ug/L
1,1.1,2-Tetrachloroethane ND 1 1 12/22/01 8:14 C_V 962806
1,1,1-Trichlorcethane. ND 1 1 12/22/01 8:14 C_V 962806
1,1,2,2-Tetrachloroethane ND 1 1 12/22/01 8114 C_V 262806
1,1,2-Trichlcroethane 1 1 1 | 12/22/01 8:14 C_V . 962806
1,1-Dichlorcethane ND 1 1 12/22/01 8:14 C_V 962806
1,1-Dichloroethene 15 1 1 12/22/01 8114 C_V 9682806
1,2,3-Trichioropropane ND 1 i 12/22/01 8:14 C_V © 962806
1,2,4-Trichtorobenzene ND 5 1 12/22/01 8:14¢ C_V 962806
1.2 4-Trimethylbenzene 5 1 1 12/22/01 8:14 C_V 852806
1,2-Dibrorno-3-chloropropane ND 1 1 12/22/01 8:14 C_V 962808
1,2-Dichlorobenzene ND 1 1 12/22/01 8:14 C_V 962806
1,2-Dichioroethane ND 1 1 12/22/01 8:14 C_V 962806
1,2-Dichloropropane ND 1 1 12/22/01 814 C_V 962806
1,3,5-Trimethylbenzene 2 1 1 12/22/01 8:14 C_V 962806
1,3-Dichlorobenzene ND 1 1 12/22/01 8114 C_V ~  §62808
1,4-Dichiorobenzene ND 1 1 12/22/01 8:14 C_V. 962806
2-Butanone £640 .4 12000 250 12/27/01 15:30 C_V 967408
2-Hexanone : ND 50 1 12/22/01 8:14 C_V 962806
4-Mathyl-2-pentanone ND 50 1 12/22/01 8:14 C_V 962806
Acetone ND 100 1 12/22/01 8:14 C_V 962806
Benzene 20 1 1 12/22/C1 8:14 C_V 962806
Bromochloromethane ‘ ND 1 1 12/22/01 8:114 C_V 862806
" Bromodichloromethane ND 1 1 12/22/01 B:14 C_V 962806
Bromoform ND 1 1 12/22/01 8:14 C_V 962806
Bromormnethane NG 1 1 12/22/01 8:14 C .V 962806
Carbon disulfide ND 5 1 12/22/01 8:14 C_V 962806
Carbon tetrachloride ND 1 1 12/22/01 8:44 C_V 962806
Chlorobenzene - ND 1 1 12/22/01 8:14 C_V 0628086
Chloroethane ND 1 1 12/22/01 8:14 C_V 29628086
Chloroform ND 1 1 12/22/01 8114 C_V 962806
Chloromethane NB 1 1 12/22/01 814 C_V 9628086
Dibromachloromethane ND 1 1 12/22/01 8114 C_V ‘962808
Bibromomethane ND 1 1 12/22/0% 8:14 C_V 962806
Dichlorodiflucromethane ND 1 1 12/22/01 8:14 C_V 962806
Ethyl Ether ND 20 1 12/22/01 8114 C_V 962808
Ethylbenzene 71 1 1 12/22/01 8114 C_V 962806
lodemethane ND 1 1 12/22/01 8:14 C_V 89628056
isopropyibenzene 23 1 1 12/22/01 8:14 C_V 8962806
Methylene chloride 5 5 1 12/22/01 814 C_V 982808
n-Propyibenzene 1 1 12/22/01 8114 C_V 9628086
Qualifiers: ND/U - Not Detecied at the Reporting Limit >MCL - Resulf Over Maximum Contamination Limit(MCL)

B - Analyte detactad in the associated Method Blank B - Surrogate Recovery Unreportable due to Dilufion
" - Surrogate Recovery Ouiside Advisable QC Limits MI - Matrix Interigrence

J - Estimated Vaiue between MDL. and PQL 01120595 Page 4
1/3/02 8:32:00 AM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
{713) 660-0901 -

Client Sample ID GW-17303-JH-121301-0100 Collected: 12/13/01 11:3C:0 SPL Sample iD:  01120595-01

Site:  #17303-02 Wiliow Run

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed  Analyst ' Ser, #
Naphthalene 45 5 o1 12/22/01 8:14 CV 962806
Styreng ND 1 1 : 12/22/01 8:14 C_V 962806
Tetrachloroethene ND 1 T - 12/22/01 8:14 GV 862806
Toluene ' 380 250 250 12/27/01 15:30 C_V 987408
tfrans-1,4-Dichiore-2-Butana ND 2 1 12/22/01 8:14 C_V 962806
Trichloroethene . 450 250 250 12/27/01 15:30 CLV 967408
Vinyi chioride 31000 250 250 12/27/01 15:30 C_V 967408
cis-1,2-Dichicroethene 16000 250 250 12/27/01 15:30 C_V 967408
cis- 1,3-Dichioropropene . ND 1 1 12/22/01 8:14 C_V 962806
trans-1,2-Dichloroethene 480 250 250 - 12/27/01 15:30 C_V 967408
trans-1,3-Dichioropropene ND 1 1 12/22/01 8:14 C_V 962806
Xylenes, Total 268 3 1 12/22/01 8:14 C_V 962808

Surr; 1,2-Dichloroethane-dé 768 % 62-130 250 12/27/01 15:3¢ C_V 567408
Surr: 1,2-Dichloroethane-d4 : 80.0 % 62-130 1 12/22/01 8114 C_V 962806
Surr: 4-Bromoifluorobenzens 780 % 70130 1 12/22/01 8:14 C_V 962806
Surr: 4-Bromoiluorobenzene 744 % 7T70-130 250 12/27/01 15:30 C_V 957408
Surr: Toluene-dg 80.0 % 74-122 1 12/22/01 8:14 C_V 982806
Surr: Toluene-ds 80.0 . % 74-122 250 12/27/01 15:30 C_V 967408
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Resuli Over Maximum Contaminafion Limit(MCL})

B - Analyte defected in the associated Method Biank D - Surrcgate Recovery Unreportabie due 1o Dilution

* - Surrogate Recavery Qutside Advisable QC Limits Ml - Matrix Interference

J - Estimated Value between MDL and PQL 01120585 Page 5

W02 B:32:07 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0801 -

Client Sample iID GW-17303-JH-121301-0101 Coliected: 12/13/01 2:40:00 SPL Sample iD: 01120595-02

Site:  #17303-02 Wiliow Run

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Anaiyst Seq. #
CHL.ORIDE, TOTAL . MCL E325.3 Units: mg/L
Chloride 837 10 10 12/26/01 14:00 CV 964784
METALS BY METHOD 6010B, TOTAL MCL SW6010B Units: mg/L
Manganese : 0.63 0.02 1 12/26/01 22:48 EG 9568515
Potassium 18.8 2 1 12/26/01 22:48 EG 969515
iPrep Method Prep Date Prep Inifials
SW3010A 12/14/2001 17:00 MME
Qualifiers: ND/U - Not Detected at the Reporting Limit »>MCL - Result Over Maximum Contamination Limi{MCL)
E - Analyie detected in the associated Method Blank O - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interferance
J - Estimated Vaiue beiween MOL and PQL 01120595 Page 6

/02 8:32:02 AM



HOUSTON LABORATORY ’
IJ A 8880 INTERCHANGE DRIVE
@ HOUSTON, TX 77054 E |

(713) 660-0901 -

Client Sampie ID GW-17303-JH-121301-0101 Coliected: 12/13/01 2:40:00 SPL Sample ID:  01120585-02

Site:  #17303-02 Willow Run

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Anaiyst | Seq. # £
VOLATILE ORGANICS BY METHOD 82608 MCL SW82608 Units: ug/L
1,1,1,2-Tetrachtoroethane : ND 1 1 12/22/01 8:41 C_V 3962808
1,1,1-Trichloroethang ND 1 1 12/22/01 8:41 C_V 962808 M
1,1,2,2-Tetrachlorosthane . ND 1 1 12/22/01 8:41 C_V 262809
1,1,2-Trichlcroethane 5} 1 1 12/22/01 8:41 C_V 962809
1,1-Dichloroethane NG 1 1 12/22/01 8:41 C_V 962809 - o
1,1-Dichioroethene 170 1 1 12/22/01 8:41 C_V 962809
1,2,3-Trichloropropane ND 1 1 12/22/01 8:41 C_V 962809
1,2,4-Trichiorobenzene ND 3 i 12/22/01 8:41 C_V 962809
1,2, 4-Trimethyibenzene ND 1 1 12/22/01 8:41 C V 962809
1,2-Dibromao-3-chioropropane ND 1 1 12/22/01 §:41 C_V 962809
1,2-Dichlorobenzene- ND 1 1 12/22/01 841 C_V 962808
1,2-Dichloroethans 2 1 1 12/22/01 8:41 C_V 96280¢
1,2-Dichloropropane ND 1 1 12/22/01 8:41 C_V 962809
1,3,5-Trimethylbenzene ND 1 1 12/22/01 8:41 C_V 562809
1.3-Dichlorobenzene ND 1 1 o 2422101 8141 C_V - w0 862809
1,4-Dichlorobenzene ND 1 1 12/22/01 8:41 C_V 962809
2-Butanone 230 50 1 E 12/22/01 8:41 GV 962809
2-Hexanocne ND 50 1 12/22/01 8:41 C_V 962809
4-Methyi-2-pentanone ND 50 1 - 12/22/01 8:41 C_V 962809
Acetone ND 100 1 i2/22/01 8:41 C_V 962809
Benzene 100 1 1 12/22/01 8:41 C_V 982809
Bromochloramethans ND 1 1 12/22/01 8:41 C_V 962809 &
Bromodichioromethane - ND 1 1 12122/01 8:41 C_V 962808
Bromoiorm ND 1 1 12/22/01 8:41 C_V 962809
Bromomethane ND 1 1 12/22/01 8:41 C_V 962808
Carbon dgisulfide ' ND 5 1 12/22/1 8:41 C_V 962800
Carbon tetrachloride NG 1 1 12/22/01 8:41 C_V 962808
Chlorobenzene ND 1 1 12/22/01 8:41 C_V . 962809
Chloroethane NG 1 1 12/22/01 8:41 C_V - 962808
Chloroform ND 1 1 12/22/01 8:41 C_V 962809
Chleromethang ND 1 1 12/22/01 8:41 C_V 962809
Dibromochloromethans NG 1 1. 12/22/01 8:141 C_V 962809
Dibromomethane ND 1 1 12/22/01 8:41 C_V 962808
Dichiorodiftuoromathane ND 1 1 12/22/01 8:41 C_V 262809
Ethyt Ether ' ND 20 1 12/22/01 8:41 C_V 862809
Ethylbenzens 15 1 1 12/22/01 8:41 C_V 862809 :
lodomethane ' ND 1 1 12/22/01 8:41 C_V 962809 .
Isopropylbenzene ND 1 1 12/22/01 8:41 C_V 262809
Methylene chioride 5 5 1 12/22/01 8:41 C_V 962809
n-Propylbenzene ND 1 1 12/22/01 8:41 C_V 962800 |
Qualifiers: ND/U - Not Detected at the Reporting Limit . =MCL - Resuit Over Maximum Contamination Limit(MGCL)
B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportabie dug to Dilution
* » Surrogate Recovery Qutside Advisable QC Limits Mi - Matrix Interference ' -
J - Estimated Value between MOL and PQL ‘ ' 01120595 Page 7
1/3/02 8:32:02 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 880-0801

Client Sample ID GW-17303-JH-121301-0101

Collected: 12A13/01 2:40:00 SPL Sample ID:

01120565-02

Site:  #17303-02 Wiliow Run

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Anatyzed Analyst Seq. #
Naphthalene ND 5 1 12/22/01 8:41 C_V 962808
Styrene ND 1 1 12/22/01 8:41 C_V 962809
Tetrachioroethene ND 1 1 12/22/01 8:41 C_V 962809
Toiuene 280 1 Tt E 12/22/01 8:417 C_V 9628039
trans-1,4-Dichiore-2-Butene ND 2 1 12/22/01 8:41 C_V 962809
Trichioroethene | 1 1 12/22/01 8:41 C_V 962809
Vinyi chloride 38000 500 500 12/27/01 15:57 C_V 967409
cis-1,2-Dichloroethene 64000 500 500 12/27/01 15:57 C_V 967409
¢is-1,3-Dichicropropene ND 1 1 12/22/01 8:41 C_V 962809
trans-1,2-Dichloroethene 760 500 500 12/27/0%1 15:537 C_V 967409
trans-1,3-Dichloropropens ND 1 i 12/22/01 8:41 C_V 962809
Xylenes, Total 38 3 1 12/22/01 8:41 C_V 962809
Surr: 1,2-Dichloroethane-d4 88.0 % 82-130 500 12/27/01 15:57 C_V 957409
Surr: 1,2-Dickloroethane-d4 B0.0 % 62-130 1 12/22/01 8:41 C_V 962809
Surr: 4-Bromofluorobenzene 74.0 % 70-130 1 12/22/01 8:41 C_V 962808
Surr: 4-Bromofluorobenzene - 76.0- % 70-130 500 12/27/01 15:57 C_V 967409.
Surr: Toluene-dg 84.0 % 74-122 500 12/27/01 15:57 C_V 967409
Surr: Toluene-d8 78.0 % 74122 1 12/22/01 8:41 C_V 962809

Qualifiers:

ND/U - Not Detected at the Reporting Limit
3 - Analyte detected in the associated Method Blank
* - Surrogate Recovery Qutside Advisable QC Limits

J - Estimated Value between MDL and PQL

=MCL - Result Over Maximum Contamination Limit{MCL})
D - Surrcgate Recovery Unreportable due to Dilution

Ml - Matrix interferance

01120595 Page 8
1/3/02 8:32:03 AM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE r
HOUSTON, TX 77054 [
(713) 560-0901 -

®

Client Sample ID GW-17303-J5-121301-0102 Collected: 12/13/01 4:50:0¢ SPL Sample ID:  01120595-03

Site:  #17303-02 Willow Run

Analyses/Method Result Rep.Limit Bil. Factor QUAL Date Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 82608 MCL SW82608 Units: ug/L
1,1,1,2-Tetrachloroethane ND 1 1 12/22/01 9:07 C_V gg82811
1.1,1-Trichloroethane ND 1 1 12/22/01 8:07 C_V 962811 o
1,1,2,2-Tetrachloroethane ND 1 1 12/22/01 9:07 C_V 962811
1,1,2-Trichtoroethane 34 1 1 12/22/01 2:07 C_V 962811
1,1-Dichloroethane 3 i 1 12/22/01 §:.07 C_V 962811 T
1,1-Dichloroethene . 31 1 1 12/22/019:07 C_V 962811 :
1,2,3-Trichloropropane . 3 1 1 1272201 9:07 C_V 962811
1,2,4-Trichlorabenzene ND 3 1 12/22/01 9:07 C_V 962811 .
'1,2,4-Trimethyibenzene 2 1 1 o 12/22/01 9:07 C_V 962811
1,2-Dibrome-3-chloropropane ND 1 1 12/22/01 8:07 C_V 962811
1,2-Dichiorobenzens ND 1 1 12/22/1 807 C_V 962811
1,2-Dichloroethane 9 1 1 12/22/01 ¢:07 C_V 962811
1,2-Cichloropropane 8 1 1 12/22/01 2:.07 C_V 962811
1,3,5-Trimethylbenzene ND 1 1 12/22/01 8:07 C_V 862811
1,3-Dichlorobenzene ND 1 I S12/22/01.9:07 C_V 962811
1,4-Dichigrebenzene ND 1 1 12/22/01.9:07 C_V 962811
2-Butancne ND 50 1 12/22/01 9:67 C_V 962811
2-Hexanone ND 50 1 12/22/01 9:07 C_V 962811 »
4-Methyl-2-pentanone ND ) 50 1 12/22/01 9:07 C_V 962811
Acetone 260 ©100 1 12/22/01 9:07 C_V 962811
Benzene 180 1 1 12/22/01 8:.07 C_V 962811
Bromochloromethane ND 1 1 12/22/01 8:07 C_V 862811
Bromodichloromethane ND 1 1 12/22/01 9:07 C_V 862811
Bromoform ND 1 1 12/z22/01 9:07 C_V 562811
Bromomethane ND 1 1 12/22/01 9:07 C_V 962811
Carbon disulfide ND 5 1 12/22/01 9:.07 C_V 962811
Carbon tetrachloride ND 1 1 12/22/01 9:07 C_V 962811
Chiorobenzene ND 1 1 12/22/01 %07 C_V 962811
Chioroethane ND 1 1 12/22/01 9:07 C_V . 962811
Chloroform ND 1 1 12/22/01 9:07 C_V 962811
Chloromethane ND 1 1 12/22/01 8:07 C_V 962811
Dibromochloromethane ND 1 1 12/22/01 §:.07 C_V 962811
Dibromomethane ND 1 1 12/22/01 §:.07 C_V 62811
. Dichlerodifiuoromethane ND 1 1 12/22/01 9:07 C_V 362811
Ethyi Ether ND 20 1 12/22/01 9:07 C_V 962811
Ethylbenzene 26 1 1 12/22/01 9:07 C_V 962811
lodomethane ND 1 1 12/22/01 9:07 C_V 962811 ok
Isopropylbenzeng ND 1 1 12/22/01 9:07 C_V 962811
Methylene chicride 8 5 1 12/22/01 9:07 C_V 862811
n-Propylbenzene ND 1 1 12/22/01 9107 C_V 862811 "
Quaiifiers: ND/U - Not Detected at the Reporting Lirmit >MCL - Result Over Maximum Contamination Limit{MCL)
B - Analyte detected in the associated Method Elank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits MI - Matrix Interference ~
J - Estimated Value between MDU and PQL 01120585 Page 10 ‘
1/3/02 8:32:04 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® - HOUSTON, TX 77054
{713) 660-0901 -

Ciient Sample ID GW-17303-4H-127301-0102 Collected: 12/13/01 4:50:00 SPL Sample iD:  01120595-03

Site: . #17303-02 Willow Run

Anatyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
CHLORIDE, TOTAL MCL ' E325.3 Units: mg/L
Chioride 1360 25 25 12/26/01 14:00 CV 864785
METALS BY METHOD 60108, TOTAL MCL SWe010B Units: mg/L
Manganese .07 6.02 1 12/26/01 23:06 EG 969518
Potassium 20.7 2 1 12/26/01 23:06 EG 969518
iPreg Method Prep Daie Prep inifials
SW23010A 12/14/20¢1 17:00 MME
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL})
B - Analyte detected in the asscciated Methoed Slank D - Surrogate Recovery Unreportable due to Dilution
" - Surrogate Recovery Quiside Advisabie QC Limits Ml - Matrix Interference
J - Estimated Value betwean MDL and PQL 01120595 Fage 9

W02 8:32:04 AM



. HOUSTON LABORATORY
/’t 8880 INTERCHANGE DRIVE -“'"f
® : HOUSTON, TX 77054 .
(713) 860-0901 -
Client Sample ID GW-17303-JH-121301-0102 Collected: 12/13/01 4:50:00 SPL Sampie ID: 01120595-03
Site:  #17303-02 Willow Run
Analyses/Method RAesult Rep.Limit Dil. Factor QUAL Date Analyzed Analyst  Seq. # o
Naphthalene ND 5 -1 12/22/01 9:07 C_V 962811
Styrene ND 1 1 12/22/01 9:07 C_V 962811
Tetrachlorosthene ND 1 1 12022101 2:07 C_V g6z811 ?".j
Toluene 170 1 1 12/22/01 9:07 C_V 962871 ;
trans-1,4-Dichloro-2-Butene ND 2 1 12/22/01 9:07 C_V 982811
Trichtoroethene 12 1 i 12/22/01 .07 CLV 962811 -
Vinyl chicride 200000 1000 1000 12/27/01 18:24 C_V 967410
cis-1,2-Dichloroethene 12000 1600 1000 12/27/01 16:24 C_V 867410
cis-1,3-Dichloropropeng ND 1 1 12/22/01 9:07 C_V 962811
trans-1,2-Dichlaroethene 800 1 1 E 12/22/01 9:07 C_V 262811
trans-1,3-Oichloropropene : ND 1 1 12/22/01 9:07 C_V 962811
Ryienes, Total 115 3 1 12/22/01 9:07 C_V 362811
Suer: 1,2-Dichloroethane-d4 78.0 % 62-130 1 12/22/01 9:07 C_V 962811
Surr: 1,2-Dichioroethane-dd 82.0 % 62-130 1000 12/27/01 16:24 C_V 967410
Surr: 4-Bromofluorobenzene 740 % 70-130 1000 12/27/01 16:24 C_V 967410
Surr; 4-Bromofluorobenzene 76.0 % 70-130 1 12/22/01 8:07 C_V 962811
Surr: Toluene-ds 820 % 74122 1000 12/27/01 18:24 C_V 967410
Surr: Toluene-d8 ) 840 % 74-122 - 1 12/22/01 9:07 C_V 962811
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL) _
B - Analyte detected in the associated Method Blank D - Surrogate Secovery Unreporiable due to Oifution
* - Surrogate Recovery Outside Advisable QC Limits M - Matrix Inierference -
J - Estimated Vaiue between MDL and PGL 01120595 Page 11
1/2/02 B:32:04 AM




Quality Control Documentation
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®

Quality Control Report

Analysis: Metals by Method 60708, Total
Method: SWe010B8

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 880-0901

Conestoga-Rovers & Associates
#17303-02 Wiliow Run

WorkOrder:
Lab Batch ID:

01120585
16857

Method Blank

RuniD: TJA_011226C-869507 Units:

Anatysis Date:

12/26/2001 21:52
Preparation Date:  12/14/2001 17:00

Analyst:
Prep By: MME Method SW3010A

magfL
EG

Samples in Analytical Batch:

Lab Samnie [D
01120595-01C

01120525-02C

01120595-03C

Client Sample ID

GW-17303-4H-121301-0100
GW-17303-JH-121301-0101
GW-17303-JH-121301-0102

Analyte Result [Rep Limit
Manganese NE 0,02
Potassium ND 2
Laboratory Control Sample (ECS}
RuniD: TJA_011225C-989508 Units:  mgiL
Analysis Date: 12/26/2001 21:58 Analyst: EG
Preparation Date: 12/14/2001 17.00 Prep By: MME Method SW3010A
Analyte . Spike | .Result | Percent Lower | Upper
- Added Recovery | Limit Limit
Manganese 2 2,08 105 80 120
Potassium 20 20.4 102 80 120
Matrix Spike (MS) / Matrix Spike Duplicate (MSD}
Sample Spikad: ¢1120595-01
Bunid: TJA_011226C-969510 Units: mg/L
Analysis Date: 12/26/2001 22:11 Analyst: EG
Preparation Date:  12/14/20C1 17:00 Prep By: MME Method SW3010A
Analyte Sample MS MS Result MS % MSC | MSD Result | MSD % | RPD | RPD { Low |[High
Result Spike Recovery | Spike Recovery Limnit | Limit | Limit
Added Added
Manganese 0.38 1 1.36 986 1 1.41 103| 3.8, 20 751 125
Potagsium B.1} 10 18.1 100 30 18.8] 107| 6.82] 201 75 125
. Qualifiers: ND/U - Not Detecied at the Reporting Limit Ml - Matrix Interference

B - Analyte detected in the associated Method Blank

J - Estimated valug between MDL and PQL

D - Recovery Unreperable due to Gilution
- - Recovery Outside Advisable QC Limits

The percent recoveries for QC samples are correct as reported. Due 1o significant figures and
rounding, the reported RPD may differ from the displayed RPO values but is ceorrect as reported.

01120585 Pags 13

113102 B:32: T8 AM
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®
Quality Control Report

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0301 -

Conestoga-Rovers & Associates

- Analysis: Voiatile Organics by Method 82608
; Method: SWa2608

#17303-02 Willow Run

WorkOrder: 01120585
Lab Batch ID: R50513

Method Blank

Samples in Analytical Batch:

7 RunlD: Q_011221C-962793 Units: ugit Lab Sample D Client Sample 1D
B
 Anglysis Date: 12/22/2001 5:31 Analyst: C_V G1120595-01A GW-17303-JH-121301-0100
01120585-02A GW-17303-JH-121301-0101
01120595-03A GW-17308-JH-121301-0102
Analyte Aesuit |Rep Limit]
1,1,1,2-Tetrachioroethane ND 1.6
1,1,1-Trichlorogthane ND 1.0
1,1,2,2-Tetrgchloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichlorcethene NG 1.0/
1.2,3-Trighloropropane ND 1.0
i 1.2.4-Trichlorobenzene ND 5.0
1,2,4-Trimethyibenzene ND 1.0
1,2-Dibromo-3-chloropropans ND 1.0
1,2-Dichiorobenzene ND 1.0
1,2-Dichioroethane ND 1.0
1,2-Dichloropropang ND 1.0
1.3.5-Trimethvibenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorgbenzene ND 1.¢
2-Butanocne ND 50
2-Hexanone ND 50
4-Methyi-2-pentanone ND 50
Acetane ND 100
Benzene ND 1.0
Bromochioromethans ND 1.0
Bromedichicromethane ND 1.0
Bromoformm ND 1.0
Bromomethane ND 1.0
Carbon disulfide ND 5.0
Carben tetrachlcride ND 1.0
Chlorobenzene ND 1.0
Chioroethane ND 1.0
Chicroform ND 1.0
Chloromethane ND 1.0
Dibromochioromethane : ND 1.0
Dibromomethane ND 1.0
Dichicrodifluoromethane ND 1.0
Ethyl Ether ND 20
Ethylbenzene ND 1.0
lodorrethane NDI 1.0
isopropylbenzene NDI 1.0
Methylene chicride NEI 3.0i
n-FPropyvibenzene NG! 1.01
Naphthaleng i ND! 5.0
Styrene ! NDI 1.0
{Tetrachloreetnens f NDI 1.0
Tolugne ! ND 1.0
itrans-1,4-Dicnloro-2-Butene ‘ ND 2.0
{Trichloroethene : ND 1.0
igig-1,3-Dichloronropene i ND 1.0l
[trans- 1.2-Dichioroethene i ND 1.0i
Qualitiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference

B - Analvte detected in the associated Method Blank

J - Estirnated value betwean MDL and PQL

The percent recaveries for QC samples are corract as reported. Due to sign?ﬂcanl figures and

D - Recovery Unreportable due to Dilution
* - Recovery Quiside Advisable QC Limits
01120595 Page 14

" rounding, the reported RPD may difter trom the displayed RPD values but is correct as reporied. 143102 8:32:28 Al
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Quality Control Report

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
MOUSTON, TX 77054

(713) 660-0801

Conestoga-Rovers & Associates
#17303-02 Willow Run

-
i
|
t

Analysis: Volatile Organics by Method 82608 WorkOrder: 01120535
Method: SWa2608 Lab Batch ID; R50513
Method Blank
BuniD: Q_011221C-952793 Units: ug/l [
Analysis Date:  12/22/2001 5:31 Analyst C_V T
Analyte Result |Rep Limit 1
trans-1,3-Dichloroprapens ND 1.0
Kyienes Total ND 3.0
Surr 1,2-Bichloroethang-dd 76.0 62-130 f i
Susr: 4-Bromofivorobenzene 7400  70-130 o
Susr: Tolusne-ds 840l 74-i22 S
Laboratory Control Sample {LCS) \ !
RuniD: Q_0112216-96279% Units: ug/L i
i Analysis Date: 12/22/2001 4:37 Anaiyst: C_V
L
{0
Analyte Spike Result | Percent lLower | Upper
Added Recovery | Limit Limit 1™
1,1-Dichloroethane 50 42 84 61 145} '}_;
Benzene 50 48 96 76 127
Chlorobenzene 50 45 30 75 130
Toluene 50 46 92 76 125 [
Trichloroethene 50 44 88 71 120 -
Matrix Spike (MS} / Matrix Spike Duplicate (MSD) i
Sample Spiked: 013720601-08
Runi: Q_011221C-962802 Units: ug/l
Analysis Date: 12/22/2001 7:19 Analyst: C_V
Analyte Sample MS MS Result M8 % | MSD | MSD Result | MSD % | RPD| RPD | Low |High [
Resuit Spike Recovery | Spike Recovery Limit | Limit | Limit
Added _ Added L '
1,1-Dichioroethens [ ND| 500 420 84/ 500 410 82.0 2l 14] a8l 172 [
Benzene ! N 300: 480 92 500 440 88.0 4 111 66; 134
Chilorobenzene | ND 500 420 84 500 420 84.0 of 13t 67l 118 g
Toluene t NDI 500! 430 86| 500 440 88.0] - 2 131 58 125
[Trichloroethene t ND] 500 420 84| 500 400l 80.0l 5 14 61 134,

Quaiifiers:

ND/U - Not Detected at the Reporting Limit
B - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL

MI - Matrix Interference
0 - Recovery Unreportabie due to Dilution
* - Recovery Quiside Advisable QC Limits

The percent recoveries for QC sampies are corract as reported. Due to significant figures and
rounding, the reported RPD may differ from the dispiayed RPD values but s correct as reparted.

01120585 Page 15
13102 8:32:20 AM
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Quality Control Re

port

Conestoga-Rovers & Associates

#17303-02 Willow Run

HOUSTON LABORATCRY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901 -

- Analysis: Volatile Organics by Method 8260B WorkOrder: (1120585
Method: SWs8260B i Lab Batch ID: R50775
' Method Blank Samples in Analyticai Batch:
RunlD: Q_0112278-567407 Units: ug/l. Lab Sample ID Client Sample ID
- Analysis Date: 12/27/2001 15:02 Analyst: C_V 01420585-01A GW-17303-JH-121301-0100
01120595-02A GW-17303-JH-121301-0101
01120595-03A GW-17303-JH-121301-0102
Anaiyta Result {Rep Limiti
2-Butanene ND 50
Toluene ND 1.0
Trichloroethene ND 1.0
Vinyl chioride ND 1.0
cls-1,2-Dichloroethens ND 1.0
itrans-1,2-Dichioroethene NG 1.0
Surr 1,2-Dichlofosthane-d4 84,0 62-130
Surr: 4-Bromotluorobenzene 74.0 70-1390
Surr: Toluene-dd 82.0 74-122

Laboratory Contral Sample {LCS)

RunlD: Q_0112270-967408 Units: ugiL
Analysis Date: 12/27/2001 14:08 Analyst: C_V.
Analyte Spike Result | Percent | Lower | Upper
Added Recovery | Limit Limit
1,1-Dichlorosthene 50 44 83 B1 145
Benzene 50 48 96 76 127
Chlorobenzene 50 45 90 75 130
Toluens 50 46 92 76 125
Trichioroethene 50 45 g0 71 120
Mairix Spike (MS)/ Matrix Spike Duplicate (MSD)
Sample Spiked: 01120741-03
RunlD: (Q_011227B-967414 Units: ug/L
Analysis Date: 12/27/2001 18:12 Amalyst:  C_V
= Anzlyte ;| Sample M8 MS Resuit MS% | MSD | MSD Result | MSD % |RPC: RPD | Low |High |
? i Result Spike Recovery | Spike Recovery Limit | E.mfut Limit |
_3 l Added Added ! }
.,1-Dichlorosthens | ND: 250, 210 84| 250 220 88.0 5| 14% 38] 172
iaenzeﬂe : ND 250 250 100 250 230 g2.0 Bi 11 BBl 134
| IGhiorobenzene ! ND: 250! 230! a2 250 230 92.0 13 87, 115
Qualifiers: ND/U - Not Detected at the Reporting Limit M| - Matrix Interference

i

B - Anzlyte detected in the associated Method Blank

J - Estimated value between MDL

and PQL

"' The percent recoveries for QC samplies are correct as reported. Due to significant figures and

rounding, the reporied RPD may differ from the dispiayed RPD values but is correct as raporied.

D - Recovery Unreportable due to Dilution
* - Racovery Outside Advisabie QC Limits

01120585 Page 16
picter] E:SZ:S&.@M



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901 -

Conestoga-Rovers & Associates
#17303-02 Willow Run

Analysis: Volatile Organics by Method 82608 WorkOrder: 011205385
Method: Swaz2608 Lab Batch ID: R5077&

Matrix Spike {MS) / Matrix Spike Dupiicaie;{MSD)

Sample Spiked: 03120741-03

RuniD: Q_0112278-967414 Units: ug/L
Analysis Date: 12/27/2001 18:12 Analystt C_V
Analyte . Sample MS MS Result MS % MSD | MSD Result | MSD% | RPD | RPD | Low | High
Result Spike Recovery | Spike Recovery Lirnit | Limit | Limit.
Added Added
Toiuene ND 250 230 g2 250 230 92.0 0 13 59 125
Trichioroethene ND 250 230 92 250 220 88.0 4 14 817 134
Qualifiers: ND/U - Not Detected at the Reperting Limit Ml - Matrix interference
B - Analyte detected in the asscciated Method Blank D - Recovery Unreportable dug to Dilution
J - Estimaied value between MDL and PQL " - Recovery Qutside Advisable QC Limits

Tha percent recoveries for QC samples are correct as reported. Due to significant figures and 01120595 Page 17
rounding, the reported RPD may differ from the displayed RPD values but is correct as reported. 17302 8:32:2% AM
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Quality Control Report

Conestoga-Rovers & Associates

#17303-02 Wiliow Run

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713} 660-0901 -

01120585-028
01120585-03B

.. Analysis: Chioride, Total WorkOrder: 01120585
- Method: E325.3 Lab Batch 1D: R30608
' Method Blank Samples in Analytical Batch:
:RunlD: WET_0112260-964778  Unitst  mgil Lab Szmple ID Client Sampie ID
Analysis Date: 12/26/2001 14:00 Analyst: CV 01120585-G1B GW-17303-JH-121301-0100

GW-17303-JH-121301-0101
GW-17303-JH-121301-0102

~ Analyie Result [Rep Limit
Chicride NDi 1.0
Laboratory Control Sample (LCS)
RunlD: WET_011226J-884780 Units: mg/L
Analysis Date: 12/26/2001 14:00 Analyst: - CV
Analyte Spike Result - Percent Lower | Upper
Added Recovery | Limit Limnit
Chloride 143 140 98 Q0 110
Matrix Spike {MS} / Matrix Spike Duplicate (MSD)
Sample Spiked: 01120595-01
RunlD: WET_011226.-984782 Units: mo/L
Analysis Date: 12/26/2001 14:00 Analyst  CV
Anaiyte Sample MS MS Result MS % MSD | MSD Result | MSD % | RPD | RPD | Low |High
Aesult Spike Recovery | Spike Recovery Limit | Limit | Limit
Added Added
Shloride 870 1250 1920 29.51 1250 1900 98.2| 1.74f 20{ 85 115
. Qualifiers: ND/L - Not Detected at the Reporting Limit M1 - Matrix Interference

B - Analyie detected in thg ssociated Method Blank

J - Estimated value between MDL and PQL
" The percent recoveries for QC samples are correct as reported. Due to significant figures and

D - Recovery Linreportable due to Dilution
" - Recovery Cutside Advisable QC Limits

rounding, the reported RFD may differ from the displayed RPD values but is correct as reported.

01120585 Page 18
102 B.32:26 Al
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Sampie Receipt Checklist

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE -
HOUSTON, TX 77054
{713) 660-0901

Warkorder: 01120885
Date and Time Raceived: 12/14/01 10:00:00 AM

Temperature: 4

Received By: Ds
Carrier name: FedEx
Chilied by: Water Ice

1. Shipping container/cooler in good condition?
2. Custody seals intaﬁt on shippping container/cooier?
3. Custody seals intact on sample bottles?
4. Chain of custody present?
5. Chairj of custody signed when relinquished and received?
6. Chain of custody agrees with sample labels?
7. Samples in proper container/bottle?
a. Sampie containers intact?
9. Sufficient sample volume for indicated test?
10. ANl samples received within holding time?
1. Container/Temp Blank temperature in compliance?
12. Water - VOA vials have zero headspace?

13, Water - pH acceptabie upon receipt?

~Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

LY

Kl

K &8 & 8 K & 8 & B & O

No ] Not Present [ ]
No [ Not Present [
No [J Not Present @
No [
No G
No ]
nNo [
No [
No [
No [
No L]
o L Not Applicable 0

No [ Not Applicable ]

SPL Representative:]

Client Name Contacted:jr

Contact Date & Time:| !

¢
Non Conformance ;
Issues:!

Client instructions::

P

-

01120585 Page 2¢
1/3/02 B:32:26 AM
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CONESTOGA-ROVERS & ASSOCIATES, INC.

<SPL

SHIPPED TO (Laboratory Name):

U 1172089s

14496 Sheldon Road, Suile 200
Plymouth, MI 48470 « (734) 453-5123 REFERENCE NUMBER: PROJEGT NAME:
CHAIN OF CUST@DY RECORD | /72303-02 U loro Rw;ﬂ;/ (@ {Jw /
SAMPLER'S PRINTED @ |PARAMETERS
SIGNATURE: ///Z NAME: Tﬁsm#aw/’b(e o= Y
SEQ: v | SAMPLE%E Y4 REMARKS
No | DATE | TIME ™VPE | &
[ 112/13/oh 1120 (3t -1 7563-3 B~/ 2/40[ =0/ °0 Looded S AR
228/ 1990\ Gt — 1 7.803- TH- 1230/~ 010 w1 IRIKOK
2 /a//i/a/ WEDICL) (7308 ~TH ~ 12 130]~2102 Lofo | ST ORIXUX
_TOTAL NUMBER OF CONTAINERS /.

REUNQUEHEDBY DATE: /0.//3/0] | RECEIVED BY: DATE:

/%( TIME: j@’/y& 1. TIME:
RELINQU[SHED BY/ DATE: RECEIVED BY: DATE:
2. TIME: 2. TIME:
RELINQUISHED BY: DATE: RECEIVED BY: DATE:
3. TIME: 1. TIME:

: ) 27

METHOD OF SHIPMENT: ):}Z%/Z?>< B
White -Fully Execuled Copy Pink -Shipper CGopy SAMPLE TEA

Yellow -Hacelving Laboralory Copy Galdenrod -Sampler Copy

189371

focld.

._Sa.-Sa\

1001 (FORMS)-APRIL. 29, 93-REV.0-(C)(F-01)




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
- . HOUSTON, TEXAS 77054
=/ )

- (713} 660-0801

Conestoga-Rovers & Associates

Certificate of Analysis Number:

01120641
Report To: ’ " Proiect Name: #17303 Willow Run/CVQ
Conestoga-Rovers & Associates Site: #17303 Willow Run/CVQ
- Paul Wiseman Site Address:
14496 Sheldon Rd.
Suite 200 :
PO Number: 40-0017478
Plymouth I NUmber:
Ml ' State: Michigan
48170- : State Cert, No.: -
ph: (734) 453-5123 fax: (734) 453-5201 Date Heoorted:  /4/02
This Report Contains A Total Of 25 Pages
Excluding This Page
And
Chain
Orc UStOdy ORIGINAL ANALYTICAL REPORT
Projectf: 1130%  Lab#:6[1206%]
Name: W, }1ow Cun
Description
- Event: Gl Gvént:
" Samples: _3~-U {1*)i4-103<D
Analysis: _JOC | seleck et Al
TAT: 2ok
"t 18 Lab: D eL
TES 18 A Checked Against Preliminary Data:
Date: >// 8/0'?_ Init: <
Can Sph s ‘ Date of Validation Memo: Y/ ):/
Fraiee A nnroval Date: : -
“LVVLV\-’AerA T
Date

Comments:




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 680-0901 : -

Case Narrative for:
Conestoga-Rovers & Associates

Certificate of Analysis Number:

01120841
-

Report Ta: ’ Project Name: #17303 Willow Run/CvVO
Conestoga-Rovers & Associates Site: #17303 Willow Run/CVO
Paul Wiseman Site Address:

14496 Sheldon RAd.
Suite 200

PC Number: 40-0017478
Plymouth -
M State: Michigan
48170- State Cert, No.:
ph: (734} 453-5123 fax: (734) 453-5201 Date Reported:  1/4/02

A trip blank was received with the samples but was not written on the chain of custody {SPL 1D: 0112064 1-04). Per a revised chain of
custody, received via e-mail, on December 20, 2001, SPL analyzed the #ip blank for YOC by method 8260.

Matrix spike (MS)} and matrix spike duplicate (MSD} samples are chosen and tested at random from an analytical baich of “like* matrix to
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the
labaratory. Since tha MS and MSD are chosen at random from an anaiytical batch, the sampie chosen for spike purposas may or may not
have been a sample submitted in this sample delivery group: The validity of the analytical procedures for which data is reported in this
analytical report is determined by the Laboratory Contrel Sample {LCS) and the Method Blank {MB). The Laboratory Control Sample (LCS})
and the Method Blank (M3) are processed with the sampies and the MSMSD to ensure method criteria are achieved throughout the entire
analytical process.

Any other exceptions associated with this report will be footnoted in the analytical result page(s) or the quality controi summary pagea(s).

Flease do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above
Certificate of Analysis Number.

This report shall not be reproduced except in fulf, without the written approval of the laboratory. The reporied resuits are only representative
of the samples submitted for testing.

SPL, Inc. is pleased to be of service to you. We anticipate working with you in fulfiiling all your current and future anatytical needs.

T
[
[
_—
oo
[ o]
1

| et

01120641 Page 1
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Senior Project Managsr
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Conestoga-Rovers & Associates

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901 . -

Certificate of Analysis Number:

Passt Wiseman

fax : (734) 453-5201

01120641
~  Beport To: Conestoga-Rovers & Associates Project Mame;
Paul Wiseman Site:
14496 Sheldon Rd.
Suite 200 Site Address:
uite
Plymouth
M PO Number;
48170- State:
: (734) 453-5123 fax: (734} 4533-5201
ph: (734) (734) State Cert. No.:
Fax To: Conastoga-Rovers & Associates Date Reported:

#17303 Willow Run/CvQO
#17303 Willow Run/CVC

40-0017478
Michigan

174102

Client Sample ID - Lab Sample D Matrix Date Collected Date Received cocip HOLD
GW-17303-JH-121401-103 01120841-01 Water 12/14/01 2:20:00 AM 12/15/07 10:00:00 AM 18086 I
’ jGW-1730§3-JH—121401-104 01120641-02 Water 12/14/01 10:50:00 AM 12/15/01 10:00:00 AM 18086 3
iGW—1 7303-JH-121401-108 01120641-03 Water 12/14/01 12:00:0C PM 12/15/01 10:00:00 AM - 18086 Il
Trip Blank 01120641-04 Water 12/14/01 12/15/01 10:00:00 AM 180886 ]
. j’ : , é ’A 2/15/02
Fbria West Date
‘Senior Project Managar e
Joet Grice

Laberatory Ditector

£ -
F;B ]8}__,@}9}‘(&:1

W .
Quality Aé&urance Officer

01120641 Page2 -

2/15/02 10:34.:31 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054

{713) 660-0901

Ciient Sample ID GW-17303-JH-121401-103

Coliected: 12/14/01 9:20:00 SPL Sample ID:

01120641-01

Site:  #17303 Willow Run/CVO
Analyses/Method Resuit Rep.Limit Dil. Factor QUAL Date Anaiyzed Analyst Seq. #
CHLORIDE, TOTAL MCL ‘ E325.3 Units: mg!L'
Chioride 405 5 5 12/26/01 14:00 CV 8654786
METALS BY METHOD 60108, TOTAL MCL SW60108 Units: mg/L
Manganese 0.573 0.02 1 12/20/01 7:20 EG 957583
Potassiurm ’ 5.54 2 1 12/20/01 7:20 EG 957883
|Prep Method Prep Date |Prep Initials!
SW3010A 12/17/2001 13:30 !MME |

Qualifiers: ND/AJ - Not Detected at the Reperting Limit

2 - Analyte detectad in the associated Method Blank
* - Surrogate Recovery Cutside Advisable QC Limits

J - Estimated Value between MDL and PQL

>MCL - Resuli Over Maximum Contamination Limit(MCL)
D - Surrogate Recovery Unreportabie due to Diluticn

i - Matrix Interference

01120841 Page 3
2/15/32 10:34:35 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054 .
(713) 660-0901 -

Client Sample ID GW-17303-JH-121401-103 Collected: 12/14/01 2:20:00 SPL Sample ID:  01120641-01

Site:  #17303 Willow Run/CVQ

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed - Analyst Seq. #
VOLATILE ORGANICE BY METHOD 8260B MCL SWg260B Units: ug/L
1,1,1,2-Tetrachloroethane ND 1 1 12/28/01 0:17  JUN 966494
1,1,1-Trichloroethane ND 1- i 12/28/01 017 JN ' 566454
1,1,2,2-Tetrachioroethane ND 1 1 i2/28/01 0117 JN 966494
1,1.2-Trichlorgethane ND 1 1 12/28/01 017 JN. 966494
1, 1-Dichloroathane ND 1 1 12/28/01 0:17  JN 966494
1,1-Dichlarcethene ' 20 1 1 12/28/01 017 JN 965494
1,2,3-Trichioropropane MD 1 1 12/28/01 0117 JN 966434
1,2,4-Trichlorobenzene ND 5 1 12/28/01 0017 JN 965494
1.2,4-Trimethylbenzens 10 1 1 12/28/01 Q17  JN 066494
1,2-Dibromo-3-chtoropropane ND 1 1 12/28/01 0:17  JN 966494
1,2-Dichiorobenzene ND 1 1 12/28/01 0:17  JN 566454
1.2-Dichloroethane i6 1 1 12/28/01 017 JN 9656494
1,2-Dichloropropane . ND 3 1 12/28/01 0117 JN 966494
~ 1,3,5-Trimethylbenzene 3 1 1 12/28/01 0:17  JN 966494
1,3-Dichlorobenzene T ND 1 1 12/28/01 0:17  JN 966494
1,4-Dichlorobenzene ' ND -1 1 32/28/01 0:17  JN 966434
2-Butanone - ND 80 1 12/28/01 0:17  JUN 966494
2-Hexanons ‘ ND 50 1 12/28/01 017 JN 066494
4-Methyl-2-pantanone ND 50 1 12/28/01 0:17  UN 966494
Acetone ND 100 1 12/28/01 0:17  JN 966494
Benzene 20 1 1 12/28/01 @17 JN 966494
Bromochlaromethane ND 1 1 12/28/01 0:17  JN 966494
Bromedichloromethane ND 1 1 12/28/01 0:17  JN 986494
Bromoform ND A 1 12/28/01 017 3N 968494
Bromomethane ND 1 1 12/28/01 0:17  JN 968494
Carbon disulfide ND 5 1 12/28/01 0:17 N 966494
Carbon tetrachicride ND 1 1 12/28/01 0:17  JN 966484
Chiocrabenzene ND 1 1 12/28/01 0117 JN 966494
Chloroethane ND 1 1 12/28/01 0117 JN 966494
Chloroform 5 1 1 12/28/01 0:17  JN 966494
Chioromethane ND 1 1 12/28/01 0:17  JN 866404
Dibromochloromethane ND 1 1 12/28/01 0117  JN 966494
Dibromomethane ND 1 1 12/28/01 0.7 JN 966494
Dichlorodiflucrcmethane ND i 1 12/28/01 ;17 JN 966494
Ethyl Ether ND 20 1 12/28/01 &:17 N 366494
Ethylbenzene 55 1 1 12/28/01 ¢:17  JN 966494
todomethane ND 1 i 12/28/01 0117 JN 968494
Isopropylbenzene 2 1 1 12/28/01 0:17  JN 966404
Methylene chioride ND 5 1 12/28/01 0:17  JN 966494
n-Propylbenzene ND 1 1 12/28/C1 0:17  JUN 966484
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Basult Over Maximum Contamination Limit(MCL}

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreporable dus to Dilution
" - Surrogate Recovery Cutside Advisabie QC Limits M - Matrix Interference

J - Estimated Value between MOL and PQL 01120641 Page 4
2/15/02 10:34:35 AM



HOUSTONLABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 650-0901 -

Client Sampie ID GW-17303-JH-121401-103 Coilected: 12/14/01 2:20:00 SPL Sample 1D:  01120641-01

Site:  #17303 Willow Run/CVO

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
Naphthaiens ND 5 1 12/28/01 0:17 N 966494
Styrene ; ND 1 1 12/28/G1 0:17 JUN 966494
Tetrachloroethene . ND 1 i 12/28/01 0117 JN 966494
Toiuene 95 1 1 12/28/01 0117 JN 966494

" trans-1,4-Dichloro-2-Butene ND 2 1 12/28/01 017 UN 966494
Trichiorogthene 1200 100 100 12/28/01 18:04 4C 970556
Vinyl chicride 2100 100 100 : 12/28/01 18:04 JC 970556
cis-1,2-Dichloroethene 16000 10C 100 12/28/0%1 18:04 JC 970556
cis-1,3-Dichioropropene ND i 1 12/28/01 017 JN 966434
trans-1,2-Dichloroethens 62 1 1 12/28/01 0:17  JN 966494
trans-1,3-Dichioropropense NG 1 1 12/28/01 &:17  JN 966454
Xylenes, Total 350 3 1 12/28/01 0117 JN 266494

Surr: 1,2-Dichloroethane-d4 ) 108 % 82-13¢ 100 12/28/01 18:04 - JC 970558
Surr: 1,2-Dichlorcethane-d4 102 % 62-130 1 12/28/01 0:17 N 966494
Surr; 4-Bromofluorobenzene 100 % 70-130 1 12/28/01 0:17 JN 966494
Surr: 4-Bromoflucrobenzene | 8§40 % 70-130 100 12/28/01 18:04 JC 970556
Surr: Toluene-dg o 96.0 % 74-122 - 100 12/28/01 18:04 JC 970556
Surr; Toluene-d8 . 96.0 % T74-122 1 12/28/01 0117 JN 966494
Qualifiers: ND/U - Not Detected at the Reporting Limit =MCL - Result Over Maximum Contamination Limit{MCL)

B - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits Mt - Matrix Interferance

J - Estimated Value between MDL and PQL 01120641 Page 3
2/15/02 10:34:35 AM

.

Ty

e



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
{713) 680-080C1 -

Client Sample ID GW-17303-JH-127401-104

Coilected: 12/14/01 10:560:0 SPL Sampie ID:  01120641.02 -

Site:  #17303 Wiliow Run/CVO

Anaiyses/Method Result Rep.Limit Dil. Factor QUAL Date Anaiyzed Analyst Seq. #
CHLORIDE, TOTAL MCL ' E£325.3 Units: mg/L

Chloride 345 5 5 12/26/01 14:00 CV 964787
METALS BY METHOD 60108, TOTAL MCL SWE010B Units: mg/L

Manganese 1.02 0.02 1 12/20/01 7:57 EG 957689

Potassium 3.83 2 1 12/20/01 7,57 EG 257689

Prep Method Prep Date Prep initials
1SW3010A 12/17/2001 13:30 MME

Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Centamination Limit(MCL)

B - Analyte detecied in the associated Method Blank 0 - Surrogate Recovery Unrepertable due o Dilution
“ - Surrogate Recovery Qutiside Advisable QC Limits Ml - Matrix interference
J - Estimated VYaiue between MDL and PQL 01120641 Page 8

2/15/02 10:34:35 AM



' HOUSTON LABORATORY
8880 INTERCHANGE BRIVE
o ) HOUSTON, TX 77054

(713) 660-0801 -

Client Sample ID GW-17303-JH-121401-104 Collectad: 12/14/01 10:50:0 SPL Sample ID:  01120641-02

Site:  #17303 Willow Run/CVO

Analyses/iethod Result Hep.Limit Bil. Factor QUAL Daie Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 82608 ) MCL SW82608 Units: ug/L
1,1,1,2-Tetrachioreethane ND i 1 12/28/Q01 46 IN 966497
1,1,1-Trichioroethane ND 1 1 12/28/01 G468 JN 966497
1,1,2,2-Tetrachiorosthane ND 1 1 12/28/01 0246 JN 966497
1,1,2-Trichlorogthane ND 1 1 12/28/C1 0:46  JN S66457
1,1-Dichloroethane ND 1 1 12/28/01 0146 JN 966487
1,1-Dichloroethene 2 1 1 12/28/01 046 N 956487
1,2,3-Trichloropropane ND 1 1 12/28/01 046 UN 966497
1,2,4-Trichlorobenzene ND 5 1 C12/28/071 0id6 JN 968497
1,2,4-Trimethylbenzene ND 1 1 12/28/01 0:46  JN 966497
1,2-Dibromeo-3-chloropropane ND 1 1 12/28/01 0146 JN 966497
1,2-Dichlorcbenzene ND 1 1 12/28/01 Q46 * UN 966497
1,2-Dichloroethane ND 1 1 12/28/01 0046 IN 866497
1,2-Dichioropropane ND 1 1 12/28/01 246 JN 966487
1,3,5-Trimethylbenzene ND 1 1 12/28/01 G468 JN 966437
1,3-Dichiorobenzene - ND- 1 1 12/28/01 0:46  JN 966497
1,4-Dichiorobenzene e NE - -1 1 12/28/01 0:46  JN 966497
2-Butanone ND 50 1 12/28/01 0:46  JN 966487
2-Hexanone ND 30 1 12/28/01 0:46  UN 966497
4-Methyl-2-pentancne ND 50 1 12/28/01 0:46. JN 966497
Acetone ND 100 1 12/28/01 ;46 UN 966497
Benzene 5 1 1 12/28/01 0:46  JN 966497
Bromochioromethane ND 1 1 12/28/01 0:46 JN 966497
Bromodichloromethane ND 1 1 12/268/01 0146 JN 866497
Bromoform ND 1 1 12/28/01 0:46  JIN 966487
Bromomethane NOD 1 1 12/28/01 0:46 N 966497
Carbon disulfide ND 5 1 12/28/01 0:46  JN 966497
Carbon tetrachloride ND 1 1 12/28/01 :46 SN 966497
Chlorobenzene ND 1 1 12/28/01 0:46 JN 966497
Chlorogthane ND 1 1 12/28/01 ¢:46  JN 988497
Chloraform 10 1 1 12/28/01 0:46  JN 966497
. Chloromethane ND 1 1 12/28/01 048 UN 9668497
Dikromochioromethane NG 1 1 12/28/01 G:486  JN 966497
Dibremomethane ND 1 1 12/28/01 0:48  JN 966497
Dichlorodifiuoromethane NG 1 1 12/28/01 (46 UN 966497
Ethyl Ether NO 20 1 12/28/01 0:468  JUN Q66497
Ethvibenzene ND 1 1 12/28/01 0:46 N 966497
lodomethane ND 1 1 12/28/01 0:46 JN 068497
isopropylbenzene ND 1 1 12/28/01 0:46  JUN 966497
Methylene chioride ND 5 1 12/28/01 0:46  JN 986497
n-Propylbenzene ND 1 1 12/28/01 0:46  JN 968487
Qualifiers: ND/UJ - Not Detected at the Repoiting Limit >MCL - Resuit Over Maximum Contamination Limit(MCL)

8 - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportabie dus to Difution
* . Surrogate Becovery Dutdide Advisable QG Limits MI - Matrix Interference

J - Estimated Value between MCL and PQL . 01120841 Page 7
- 215/62 10:34: 36 AM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901 .

Client Sample 1D GW-17303-JH-121401-104 Collected: 12/14/01 10:50:0 SPL Sample ID: 01120641-02

Site:  #17303 Willow Run/CVQ

Analyses/Method Resuit Rep.Limit Dii. Factor QUAL Date Analyzed Analyst Seq. #
Naphthaiene " ND 5 o1 12/28/01 0146 UN 966437
Styrene ND 1 ‘ 1 12/28/01 0:46  UN 266457
Tetrachiorosthene ND 1 1 12/28/01 C:46 N 966497
Teluene 4 1 1 12/28/01 C:46 JN 966497
trans-1,4-Dichioro-2-Butene ND 2 1 12/28/01 0:48  JUN 966497
Trichioroethene 1000C 100 106 12/28/0% 15:18  JC 970549
Vinyl chloride 87 J 100 100 . 1272801 15118 JC 9705489
cis-1,2-Dichlorcethene ' 2100 100 100 12/28/01 15118 JC §70548-
cig-1,3-Dichloropropene NOD 1 1 12/28/01 0:46  JN S66497
trans-1,2-Oichloroethens 78 1 1 12/28/01 G146 JUN 966497
trans-1,3-Dichioropropene ND 1 1 12/28/01 0468 JUN 966497
Xylenes, Total ND 3 1 12/28/071 0:48  JN 966497

Surr: 1,2-Dichloroethane-d4 96.0 % 62-130 1 12/26/01 0:46 JN 8966497

Surr: 1,2-Dichlcroethane-d4 104 % 62-130 100 12/28/01 15:18 JC 570549

Surr: 4-Bromofluorobenzene 780 % 70-130 ' 100 12/28/01 15:18 JC 970543

Surs: &-Bromofluorobenzene 102 % 70-130 1 12/28/01 0:46 . UN. 966497 i
Surr: Toluene-d8 96.0 % 74122 ' 1 - 12/28/01 0:46  JUN 966487 ..

Surr: Toluene-ds 940 % 74122 100 12/28/01 15:18 JC 970549

Qualifiers: ND/AJ - Not Detected at the Reporting Limit >MCL - Besuit Over Maximum Contamination Limit(MCL)

8 - Analyle detected in the associatad Method Blank D - Surrogate Recovery Unreportable due te Dilution
* - Surrogate Recovery Outside Advisable QC Limits Mi - Matrix Interference
J - Estimated Vaiue betwean MDL and PCGL 01120641 Page B

2/15/02 10:34:38 AM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0801 -

Client Sample ID GW-17303-JH-121401-105

Collected; 12/14/01 12:00:0 SPL Sample ID:  01120641-03

Site:  #17303 Willow Run/CVO

Anaiyses/Method Result Rep.Limit Dil. Factor QUAL Date Anaiyzed Analyst Seq. #
CHLORIDE, TOTAL MCL E325.3 Units: mg/L
Chloride 362 5 5 12/26/01 14:00 CV 964788
METALS BY METHCD 60108, TOTAL MCL SW601i0B Units: mg/t
mManganese 1.3 0.02 1 12/20/01 8:04 EG 957690
Potassium 412 2 1 12/20/01 8:04 EG 957890
Prep Method Prep Date Prep Initialasi
SW3010A 12/17/2001 13:30 MME |
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Centamination Limit(MCL}

8 - Analyte detected in the associated Method Blank D - Surrogate Recovery Unreportable due to Dilution
* . Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interierence
J - Estimated Value between MDL and PQL 01120641 Fage @

2/15/02 10:34:36 AM




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713} 660-0901 -

Client Sample ID GW-17303-JH-12140%-105 Collected: 12/14/01 12:00:0 SPL Sample ID: -01120641-03

Site:  #17303 Willow Run/CvVO

Analyses/Method Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 82608 MCL. - 8Wwa2608 Units: ug/L
1,1,1,2-Tetrachlorosthane . ND 1 1 12/28/01 1115 JN 956498
1,1,1-Trichloroethane ND 1 1 12/28/01 113 UN 966488
1,1,2,2-Tetrachloroethane ND 1 1 12/28/01 1:15  JN 966498
1,1,2-Trichiorgethane ND 1 1 12/28/01 .15 JN 966428
1,1-Dichlorosthane NE 1 1 12/28/01 1:15 N 966498
1,1-Dichloroethene ’ 2 1 1 12/28/01 1:15  JN 966498
1,2,3-Trichiorepropane ND 1 1 12/28/01 1:15 JN 966498
1,2,4-Trichlorobenzene ND 5 i 12/28/01 1115 JUN 966498
1,2,4-Trimethylbenzens ND 1 1 12/28/01 1:15  JN 966498
1,2-Digromoe-3-chlorcpropane N 1 1 12/28/01 1115 JN 966498
1,2-Dichiorobenzene ND 1 1 12/28/01 1:15 N 266498
1.2-Dichloroethane ’ ND 1 i 12/28/01 1:15  JN 966498
1,2-Dichloropropane ND 1 1 12/28/01 1:15 JN 966498
1,3,5-Trimethylbenzene ND 1 1 12/28/01 1:15 N 966498
1,3-Dichiorobenzene ND 1 1 12/28/01 13157 UN™ 7 = 066408
1,4-Dichlerobenzene ND 1 1 12/28/01 1:15  UN [ 966458
2-Butancne ND 50 1 12/28/01 1:15  JN- 566498
2