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EXECUTIVE SUMMARY

ANALYSIS OF IMPACTED AREA - SOURCE AREAS

1.

Review of the WWES report indicates that the east sidewall in particular, as well as areas
of the excavation floor continue to be source areas for impacting the soil and
groundwater.

The east sidewall soil in the TB-5 area (near the former location of Tank Nos. 3, 4, and
5) remains a "hot spot" and should be removed (which will entail removal and
replacement of a portion of the concrete access road). Four PNAHs in soil samples
collected from this area exceed the Generic Industrial Type C cleanup criteria.

The excavation floor in the TB-7 area exceeded the Type B cleanup criteria. This may
be due to the remaining presence of benzene in the soil of the excavation floor. Soil
samples collected from the excavation sidewalls and floor indicated the presence of
benzene and PNAHs above the Type B cleanup criteria. Re-excavation of this area
would be impractical.

Three other boring locations (benzene at MW-5; benzo(a)anthracene and chrysene at
MW-9; and, benz(o)anthracene, benzo(a)pyrene, benzo(b)fluoroanthene, and chrysene
at MW-7) exceed the Type B soil cleanup criteria, but not the Generic Industrial Type
C cleanup criteria.

Type B groundwater cleanup levels for benzene and lead are slightly exceeded only at
MW-5, which is close to the TB-5 "hot spot” area.

The initial abatement system consisting of an infiltration trench and recovery well was
effective in removing free product. Because the area in the vicinity of the recovery well
is bowl-shaped, oil may have migrated from the trench and recovery well in the former
Tank Farm area into the fill between the former Tank Farm and New Tank Farm and
then into the foundation drain tile around the new Tank Farm.

Oil build-up due to leakage from the former Tank Farm may be the source of free
product found in the monitoring well designated as Section 2/MW-3. This is suspected
due to the proximity of the monitoring well to the former Tank Farm; however, the
source of free product in this well has not been positively identified.



SELECTION OF CLEANUP CRITERIA

1.

The Generic Industrial Type C cleanup criteria is recommended for this site. The
Generic Industrial Type C is recommended since:

. the excavation floor and sidewalls may be continuing sources and the
impracticability of re-excavating this area;

. there are four areas that exceed the Type B soil cleanup criteria, but not the
Generic Industrial Type C cleanup criteria; and,

. only the "hot spot” area of TB-5 has four PNAHs which exceed the Generic
Industrial Type C cleanup criteria.

The Generic Industrial Type C closure, however, would still require the treatment or
removal of the TB-5 "hot spot" area (east sidewall in the vicinity of TB-5).

Because of the limited area of the TB-5 "hot spot," excavation and disposal would be the
preferred alternative contingent upon disposal of the soil at a local landfill;

Floating free product should be recovered from Section 2/MW-3 by bailing.
Floating free product in Manhole 2 south of the new Tank Farm 37 should be
recovered by adjusting the pumping schedule so that the nearly flat drain tile
remains effective or install an oil-water separator or divider in the manhole.

It must be emphasized that the Generic Industrial Type C closure for the site also means
satisfying the other Type C requirements such as deed restrictions, monitoring, financial
responsibility, installing a marker on the site, and other applicable, appropriate and
relevant requirements (possibly RCRA capping requirements).

REPORTS

1.

Submit the WWES report entitled Remedial Subsurface Investigation for Former Tank
Farm 37 to the Michigan Department of Natural Resources (MDNR) with a cover letter
explaining that WWES has been replaced by another consulting firm and that this report
should be considered a final report.

Submit a corrective action plan for MDNR approval requesting that Generic Industrial
Type C cleanup criteria be used and that the TB-5 "hot spot" area be remediated using
excavation and disposal. An oil/water separator should be installed in a manhole just
south of the new Tank Farm 37 and a new monitoring well installed south of the old tank
farm to evaluate the performance of the preferred remedial alternative in the TB-5 source
area.



PROPOSED SCHEDULE FOR IMPLEMENTATION

The following proposed schedule reflects the expected duration of the remediation based

on existing information:
TASK

Respond to MDNR comments and modify
Corrective Action Plan (CAP)

Complete bid package for CAP for
excavation, concrete removal, backfill, and
concrete replacement

Complete bid package for hauling and
transport of contaminated soil from "hot
spot” area

Complete bid package for installation of
oil/water separator in manhole south of new
Tank Farm 37

Complete bid package for installation of
additional monitoring well, pump schedule
for recovery well, water level measurements
for monitoring wells before and after
pumping of recovery wells, quarterly
monitoring of wells, including well with free
product (Section 2/MW-3), progress reports
to the MDNR, Ilaboratory analysis of
groundwater samples

Issue Notice to Proceed

Confirmatory sampling of excavation floor
and sidewalls

Laboratory Analysis of soil and groundwater
samples and data interpretation

Projected optimistic completion date for "hot
spot” removal and replacement of fill and
concrete road

Quarterly monitoring of wells

TIME LINE
Two weeks after receipt of MDNR letter

Two months after approval of CAP

Two months after approval of CAP

Two months after approval of CAP

Three months after approval of CAP

Four months after approval of CAP

Four months after approval of CAP

Five months after approval of CAP

Twelve months after approval of CAP

Five years, or reaching an agreed-upon
asymptote

il



1.0 INTRODUCTION/PURPOSE

The purpose of this report is to detail the progress made in meeting the following Scope
of Work contained in Advanced Environmental, Inc. (Advanced), proposal to General Motors:

§)) review existing data and reports prepared by the former consultant, WW
Engineering & Science (WWES);

(2)  attempt to determine from the previous reports whether the BTEX recovered at
well TF-37 has originated from the three tanks that were east of former Building
37: the engine plant tank farms across Stewart Street; or unknown sources under
the parking lot west of well TF-37; additional sampling may be recommended if

necessary,

(3)  determine if the WWES draft report entitled Remedial Subsurface Investigation
for Former Tank Farm No. 37, dated October 19, 1992, can be finalized into an
official report suitable for submission to the Michigan Department of Natural
Resources (MDNRY); and,

(4)  based on existing data, select either a closure request or prepare a tentative
interim response plan.

2,0 BACKGROUND

Tank Farm 37 is located near the north end of the BOC-Flint facility as shown in Figure
1. The Tank Farm consisted of 17 underground storage tanks (UST) numbered 3 through 19
(Figure 2) which were installed in 1950. A site diagram is included as Figure 3. Tanks No.
1 and No. 2 were formerly located on the north and south sides of Building 38. These two tanks
were removed and closed in 1988, and are not related to Tank Farm 37.

The majority of the tanks, each with a capacity of 12,000 gallons, contained motor oil,
hydrautic oil, and mineral seal (Table 1). Two of the tanks (Nos. 4 and 5) held gasoline and
one tank (No. 3) contained thinner. A release was suspected during sampling of 11 monitoring
wells in the tank farm area during December, 1989. The tanks were subsequently removed
during April through August, 1991. Tank No. 4, containing gasoline, and Tank No. 10,
containing motor oil, were found to be perforated at the ends of the tanks. Specifically, Tank
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No. 4 had two adjacent holes (1/4" and 1/2" in diameter, 12 inches above the bottom of the
north seam) on the end of the tank that faced east in the former Tank Farm. Tank No. 10 had
a one-half inch diameter hole along the seam approximately 12 inches from the bottom of the
tank on the end that faced west in the former Tank Farm. The tanks were partially submerged
in the groundwater at the time of the excavation.

WWES stated in the report entitled Underground Storage Tank Removal Report for Tank
Farm 37, that the two concrete slabs that formerly supported the saddles for Tank Nos. 6 - 19
were not removed but that the concrete pad and saddles supporting Tank Nos. 3 - 5 were
removed. It should be noted that the boring log for TB-5 (Attachment 2) in the vicinity of
Tanks Nos. 3 - 5 shows that concrete was encountered 13.5 to 15.0 feet below grade. A
concrete tunnel located between the two rows of tanks which acted as a structural support for
one end of each tank and provided access for product piping connections from each tank, was
demolished and the rubble removed. A daily field report (7/12/91) indicated that the fill around
the concrete tunnel was stained.

Groundwater at the time the tanks were removed was encountered at approximately 10
feet below ground surface. An oil sheen was observed on the surface of the groundwater within
the excavated area. The groundwater was pumped from the excavation several times during the
tank excavation and discharged to the BOC Process Waste Treatment Plant. A water sample
collected from the center of the former location of Tank No. 4 indicated the presence of
significant concentrations of BTEX and naphthalene which exceeded the then-current Type B
cleanup criteria.

It should be noted that the excavation floor was approximately 10 feet below grade, at
the approximate depth that groundwater was encountered, indicating that the bottoms of the tanks
were likely in water.

With respect to soil samples in the excavated area of Tanks Nos. 3 - 5, the highest
concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX) were found in a soil
sample collected from the east sidewall at the former location of Tank No. 4, the tank that had
two holes on the east end of the tank. Benzene concentrations exceeding Type B cleanup criteria
were also found in samples collected from the north sidewall and the floor, while ethylbenzene
concentrations exceeding Type B cleanup criteria were found on all three sidewalls and the floor.
Toluene and xylenes concentrations exceeding Type B cleanup criteria were found in samples
collected from the east and west sidewalls. Four polynuclear aromatic hydrocarbons (PNAHs)
exceeding Type B cleanup criteria were found in samples collected from the east wall.



With respect to the excavated area for Tank Nos. 6 - 19, benzene concentrations
exceeding Type B cleanup criteria were found in three floor samples and xylenes in one floor
sample. Some PNAH concentrations exceeding Type B cleanup criteria were found in two floor
samples on the west side of the excavation in the vicinity of Tank No. 10, which had a hole
facing the west sidewall.

While the excavation was open, an abatement system consisting of a sump and a
collection trench along the down-gradient sides of the excavation was sloped toward a 30-inch
recovery well acting as a sump. It should be noted that this recovery well was moved to its
current location from just south of Tank No. 6. The trenches are on the east and south sides
of the excavated area and are three feet wide filled with gravel from approximately two feet
below grade to 14 feet below grade. The system was intended to intercept local groundwater
upgradient of the trench to a depth of approximately 14 feet below grade. The free product
removal report states that the 30-inch recovery well was installed to a depth of 11 feet below
grade, with a submersible groundwater depression pump. However, a figure attached to the
report shows that the recovery well was installed to a depth of 13 feet with the well screened
from six to 13 feet below grade. The 30-inch recovery well influenced groundwater flow and
was effective in capturing free product.

A trunk of the storm sewer system that discharges into Outfall 002 runs along the
southwestern edge of the Tank Farm. Upon the construction of the new Tank Farm to the south
of the former tank farm, a foundation drain pipe was installed to remove the groundwater around
the foundation. The collected groundwater discharged into the storm sewer. However, after
a period of time, oils were found entering the storm sewer from the foundation drain. The
connection to the storm sewer was plugged and the collected groundwater is now discharged into
a sump that is pumped to the process waste treatment facility.

Free product was found in Section 2/MW-3 during July, 1992, and appears to have
originated from the same source as the free-phase product found in the 30-inch recovery well.
The likely source of this oil is leakage from Tank No. 10 and other tanks such as Nos. 8,9, 11,
12, 13, 16, and 19 which contained motor oil or other petroleum products. However, it is also
possible that the oil build-up over time from leaking tanks may have reached the area around
Section 2/MW-3,



3.0 FINDINGS FROM REVIEW OF PREVIOUS REPORTS

Advanced reviewed the WWES reports entitled Underground Storage Tank Removal and
Site Assessment Report for Tank Farm 37, dated December, 1991; Preliminary Subsurface
Investigation for Former Tank Farm 37, dated February, 1992; and, Remedial Subsurface
Investigation for Former Tank Farm 37, dated October 19, 1992.

3.1 Seil

Based on a review of these previous reports for Tank Farm 37, the following
observations can be made:

)

@

G)

@

©)

Tank No. 4 (holding gasoline) and Tank No. 10 (holding motor oil) had
visual evidence of holes;

Daily field logs of the tank excavation and photographs indicated stained
soil around the following Tank Nos: 4, 6, 8, 9, 10, 11, 12, 13, 16, and
19;

Daily field logs indicated that the fill surrounding a concrete tunnel
between the two rows of tanks was stained;

No written field observations of the demolition of Building 37 (located just
north of the two rows of tanks) which tied into the tank farm are
available; fill around the foundation of former Building 37 and foundation
drains may be potential sources if not removed; also pipes from the tanks
to the former building may not have been drained prior to demolition;

Other contributory sources may exist such as piping associated with the
tanks or the present pipe trench, fill associated with storm sewer in the
adjacent west parking lot, or sewers or tanks associated with Building 36,
or piping and foundation drains associated with the demolished Building
37, or the bottom and sidewalls of the excavation;



(6)  Laboratory analysis of soil samples collected (Attachment 1) during the
tank excavation (May and August, 1991) and during the remedial
investigation (July, 1992) indicated that the soil around TB-5 including the
east wall of the former excavation remains a source and/or "hot spot”
area;

(7)  Laboratory analysis of bottom soil samples collected during the tank
excavation indicated that concentrations of benzene and some PNAHs
exceeded the then-current Michigan Act 307 Type B cleanup criteria and
so it is possible that the bottom of the excavation remains a source; for
example, the soil sample collected between 14 -16 feet below grade at TB-
7 during the remedial investigation (July, 1992} indicated the presence of
benzene above Type B cleanup criteria -- this was also shown to be the
case in the sample collected from the floor of the excavation
approximately 10.5 feet below grade in August, 1991, in the vicinity of
Tank No. 10 ( near the TB-7 location) that leaked motor oil;

(8)  Therefore, while the TB-5 area is identified as a source area, contributory
sources at other areas of the former Tank Farm have not been positively
identified;

&) The presence of trichloroethane, vinyl chloride, and cis-1,2-dichloroethane
on the extreme west side of the site will not be considered as part of this
study as these do not appear related to the Tank Farm.

Laboratory analysis of soil samples collected during the remedial investigation
indicated five locations with concentrations of constituents above the current Type B
cleanup criteria as shown in Attachment 3 (WWES Figure 5) and summarized in the
following table (Table 2).



TABLE 2

TANK FARM 37
SOIL SAMPLING RESULTS
Location TB-5 MW-5 TB-7 MW-7 MW-9 Type B Industrial
11’ -13 14’ - 16° 14’ - 16° 8.5 -10.5 8.5 -10.% Cleanup Type C
Criteria Cleanup
Criteria
Water Level 16° 10.5° 14 10.3 10
Benzene 31,000 32 76 24 85,000
Ethylbenzene 190,000 1,500 14,000
Toluene 260,000 16,000 33,000,000
Xylenes 680,000 5,600 270,000,000
Benzo(a)anthracene 2,500 350 830 180(A=330) 2,100
Benzo{a)pyrene 2,600 400 180{A=330) 2,100
Benzo(b)fluoranthene 2,100 340 180(A=330) 2,100
Chrysene 2,900 400 1,100 180(A=330) 2,100
Dibenzo(a,h)anthracene 380 180(A =330) 2,100
Indeno(1,2,3-CD)pyrene 1,500 180(A=330) 2,100
Naphthalene 6,400 580 32,000,000
Pyrene 4,300 - 67,000,000
Notes:
. All results reported in ug/kg.
. A=330 indicates that the Type A cleanup criterion is 330 pug/kg.

The TB-5 location is a hot spot area that exceeds Type B cleanup criteria.

Elevated hnu® readings were found from eight to 13 feet below grade at this location.
When comparing the sampling results with the new Industrial Type C cleanup criteria,
only four PNAHs slightly exceed the Type C level.

There are a few possible explanations for the presence of benzene below the water

table at the MW-5 and TB-7 locations. For the MW-3 and TB-7 locations, it could be
that (1) soil had been contaminated below the excavation floor; or (2) the groundwater
level fluctuated causing benzene to adsorb to the soil particles. In addition, groundwater
flowing toward the recovery well may have caused benzene to adsorb to soil particles in
the zone of groundwater fluctuation. However, groundwater should have preferentially
flowed toward the infiltration trench, except when the recovery well was being pumped.




The results of a soil sample collected from boring location MW-9, downgradient
of the former tank farm, indicates impacted soil above Type B criteria. It is possible that
oil from the drainage tile around the new tank farm may have migrated in the direction
of groundwater flow.

It is difficult to explain the presence of PNAHs at boring location MW-7, as this
area is upgradient of the Tank Farm.

In summary, the TB-5 location should be excavated as it remains a source area.
However, achieving a Type B cleanup may be difficult as contributory sources have not
been positively identified.

3.2 Groundwater

Static water levels are approximately 10 to 11 feet below ground surface.
According to the groundwater contour map (Attachment 4, WWES Figure 4),
groundwater flow appears to be influenced by the area in between the new and the old
Tank Farms. This area contains a sump pit, a recovery well, a collection trench as part
of the initial abatement system, and drainage tiles around the foundation of the new Tank
Farm.

Floating free product has been found in the 30-inch recovery well and in Section
2/MW-3. Infrared spectrometry indicated that the free product in both wells was
indistinguishable.

In-situ hydraulic conductivity testing indicated that the silt underlying the
uppermost sand layer has hydraulic conductivity ranging from 0.65 ft/day to 0.38 ft/day
at MW-4D and MW-10D, respectively. However, it would have also been useful to
obtain vertical and horizontal hydraulic conductivities for the sand layer as well.

Review of the laboratory results of groundwater samples collected in the Tank
Farm area indicate that only MW-5 has concentrations of benzene and lead slightly above
the Type B cleanup criteria as shown in the following table. The concentrations of these
constituents, however, readily pass the Industrial Type C cleanup criteria.

TABLE 3
TANK FARM 37
GROUNDWATER SAMPLE RESULTS

Location MW-5 Type B Cleanup Industrial Type C
Criteria Criteria
Benzene 1.5 1.2 12
Lead 4.9 4.0 --
— — ]

Notes: All results reported in pg/L



4.0

One possible explanation for the relatively unimpacted groundwater quality in the
MW-5 area is that free product was recovered several times from the open excavation
over a four-month period and the 30-inch recovery well was also capturing oil as well
as the drainage tile around the foundation of the new Tank Farm. The presence of free
product in Section 2/MW-3 may be explained by the fact that there was no pumping of
free product in this area and leakage from the underground tanks may have accumulated
over time.

It should be noted that MW-7 has three constituents (trichloroethane, vinyl
chloride, and dissolved lead) which exceed the Type B cleanup criteria. MW-8 has only
one constituent, cis-1,2-dichloroethane, that exceeds the Type B cleanup criteria.
However, these constituents are unrelated to the Tank Farm and will not be considered
further in this report.

PROPOSED REMEDIATION PLAN FOR SOIL AND GROUNDWATER

4.1 Groundwater Remediation

With regard to groundwater, the Section 2/MW-3 monitoring well and the 30-inch
recovery well, if needed, should be regularly purged of free product, sampled quarterly,
and water levels measured. The daily field reports should also note the weather for three
days prior to sampling and on the day of sampling. With regard to the recovery well,
pumping of the recovery well should be continued and water levels of the monitoring
wells recorded before and after pumping of the recovery well. Volume of oil and water
removed should also be recorded.

There are two options for recovering the free product along the nearly flat
drainage tile surrounding the foundation for the new Tank Farm: 1) pass the entire flow
through an oil/water separator, or 2) intercept the entire flow and truck it to the
industrial wastewater pretreatment facility (TWPF).

The option of using an oil/water separator may provide an effluent that meets the
discharge standards of the current NPDES permit. The oil/water separator would have
to be located at the surface which would require pumping from the manhole where flow
is currently blocked. The bottom few feet of the manhole could be divided to provide
a sump for the pump.

The option of intercepting the flow and trucking would also require a sump being
fitted into the manhole. An above ground storage tank could be used to minimize the
number of trips made from Tank Farm 37 to the IWPF.



4.2 Soil Remediation

With regard to impacted soil, it is recommended that the TB-5 hot spot area
should be excavated to a depth of at least 13 feet, even if that entails removal of a
portion of the access road. This remedial action should ensure lowering PNAH
concentrations below the Industrial Type C cleanup criteria. Because there may be other
contributory sources which are not identified, a Type C closure request is a realistic
alternative to consider for this tank farm.

The concentration of BTEX and PNAH constituents can be decreased via the
following remedial alternatives:

(1)  excavation and disposal
(2)  soil-vapor extraction

(3)  on-site thermal extraction
(49)  in-situ bioremediation

An evaluation of each alternative is presented in Attachment 5. Excavation and
disposal of soils in the TB-5 area is the preferred remedial alternative due to the fact that
it can be implemented readily and there are no post-excavation monitoring costs.

For the purpose of providing a cost estimate, it is assumed that the impacted area
in the vicinity of TB-5 is 35 feet in radius. This assumption is based on the fact that
constituent concentrations at MW-5 (approximately 20 to 25 feet from TB-5) fall to non-
detect with one exception (benzene at 32 ug/kg at 14 to 16 feet below grade). It is
assumed that the TB-5 area will be excavated to a depth of 16 feet. Based on these
assumptions, the volume of soil to be removed is 2,280 cubic yards. It may be that the
top five feet of material may be clean fill and will be stockpiled rather than disposed of
at a landfill. However, this cannot be confirmed until the excavation occurs.

Other assumptions include:

(1)  The impact area is assumed to exist under the existing roadway along the
eastern edge of the excavation area.

(2)  Pumping of the groundwater recovery well has not created an extensive
smear zone extending from TB-5 to the recovery well.

(3)  The excavated soil will be transported to a disposal facility in Wyoming.

9



4.3

Excavation and Disposal Costs

Sawcut Concrete (mesh-reinforced)

170 feet @ $1.75/foot =
Concrete Removal

1,700 feet? x 1 foot = 63 cubic yards @ $220/cubic yard
Excavation and Site Transport

2,280 cubic yards @ $7/cubic yard =

2,280 cubic yards @ $20/cubic yard
Disposal Fee at USPCI facility in Wyoming

2,280 cubic yards @ $84.50/cubic yard
Backfill from Off-Site

2,280 cubic yards @ $15/cubic yard
Compaction (vibrating plate, 12" lifts, 2 passes)

2,280 cubic yards @ $0.50/cubic yard

$ 300.00

13,860.00

15,960.00

45,600.00

192,660.00

34,200.00

1,140.00

Repave with concrete slab on grade 1 foot thick reinforced heavy industrial

1,700 feet® (1 /9 ft>) @ $75/yard*

SUBTOTAL
4.3.1 Confirmatory Sampling:

Excavation floor and sidewall samples:

Laboratory Analysis of Samples:

13 BTEX and lead samples @ $162/sample:
13 PNAH samples @ $250/sample;
Labor for 4 hours @ $45/hour

SUBTOTAL

10

14,166.00

$317,886.00

$2,106.00
3,250.00
180.00

$5,536.00



Assume Two Rounds of Sampling: $11,072.00

Disposal to Corporate Facility (Wyoming) Disposal to Local Landfill
($84.50/Cubic Yard) ($20/Cubic Yard)

TOTAL $328,958.00 TOTAL $181,890.00

These costs do not include the removal and disposal of a concrete pad located
13.5 to 15 feet below grade as shown in the TB-5 boring log. The extent of the concrete

pad is unknown.

As noted in Attachment 1, the next preferred alternative would be on-site thermal
destruction. However, the disadvantages are that an air permit and extensive monitoring
may be required, However, if other facilities would have similar needs, this approach
may be cost effective.

Soil vapor extraction will not likely effectively remediate the PNAH constituents
to acceptable levels in a reasonable time period.

On-site bioremediation may be useful more as a final polishing step than as the
primary remediation system because of susceptibility to temperature fluctuations and
significant long-term O & M costs.

A corrective action plan incorporating the preferred remedial alternative as well
as a schedule for implementation will need to be submitted the Michigan Department of
Natural Resources for approval. In addition to the removal of the source area at TB-5,
a corrective action plan will also specify the cleanup criteria, which in this case appears
to be a generic industrial Type C closure. Attachment 6 lists the Type C closure
requirements.

11



5.0 SIGNATURE BLOCK

The information contained in this report is based on existing site conditions disclosed or
discovered during the current site investigation activities.

Prepared by: KMM

Constance M. Boris, Ph.D., Sr. Project Engineer

Reviewed by: /M C/M \)—LT —

Mark C. Matheny, Sr. Project M

Date: February 17, 1994
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Y i riCT Y O OGIGII\?C, His. . Pa e Of
Log of Boring ge_1 o1
Project No._83106.00
Client BOC-Flint Automotive Division Boring Designation_Section 1/ TB-1
Location Elint, Michigan
Logged By__D. Kanzer Start Date_10/23/91 Completed 10/23/91
Co_ntractor Stearns Dr_1|llnq Co. Ground Surface Elevation:_751.1 feet msl based on a
Driller Roger Christensen US.GS. datum A
Drilling Method(s) Depth Range
4 1/2° 1D Hollow Stem Auger 0-15.0 fee Ground-Water Data o
Ground water was encountered during drifling at
. approximately 9.0 feet below ground surface,
Sampling Method(s) Depth Range
2" OD. Split-Spoon 2.5 feet intervals R —
Sampler Site Map +—t ’-xt\ + £ -+ + + t t
Grouting Matertal/Method Depth Range . .
Bentonite/Cement Sturry 0 - 15 feet e Section 1TB1
pressure pumped from bottom of & Foad ~-
borehole to surface. 3 Ny
General Notes ) ) . z Road
No monitoring well was installed at this test boring al | Areac
T —wgiff—  Forter Tank Farm 4 37
location N
Map Nottc Scale
2 3 3 @@ =1 & @
g 212 :E Zla Q
ey & ‘i § % E : E- g‘ g ol g
28|t 5K S |55|28({8e |80 |2 |8 Subsurface Description
Q|2 =9 F= rc £ | £ b
i B EHB R
s&ig2|8a|ac|de|és |62 &jac8|c |8
il Crushed Stone GRAVEL
— 1 }— — ,
3 /¢,
- 2 s — B - . .
ss1 |25 18 g 5 42 119 i 2.5 Fill: Medium to Stiff Light Brown to Gray SILTY CLAY, trace gravel
I b R
L 4 — -é—
| g |ss2 |50 [1a |5 8 ND 108
l— 5 }— —
5
— 7 B ©7]7.5 Loose Orangs to Brown Medium SAND, trace silt, moist
. ss3| 75 120 |s 11 ND 180
— 9 — % =@
ss-4 | 10018 |s g ND N/A
L 11— -
L 12— %.
ss-5| 12518 |7 12 5 N/A .
— 13 — © 71140 Medium Compact Brown to Gray Medium SAND, trace silt,
. . occasional black stained layers, wet
— 14 }— -g-
| 5556 | 150 16 s 8 ND N/A § / 150 Madium Gray CLAYEY SILT, wat
END OF BORING

Figure Al



Log of Borin G
go g Project No._83106.00

Client BOG-Flint Automotive Division Boring Designation_Section 12 / TB-3
Location Flint, Michigan
Logged By__D Kanzer Start Date__ 10/24/91 Completed__10/24/91
Contractor___Steams Drilling Co .
. : Ground Surface Elevation: 751.6 feet msibasedon a
Driller Roger Christensen U.S.G.S. datum
Drilling Method(s) DSP}E (?f?ag e Ground-Water Data _ -
4.5 Inch ID Hollow Stem Auger _ 0-15.0%eel Groundwater was encountered druing drilling at a denth
- of approximately 9.5 feet below ground surface.
Sampling Method(s) Depth Range
2.0 Inch OD Sgplit Spocn 2.5 feet intervals
Rail Road Track
' - SﬂeMa:—:.;;...:{!:
Grouting Material/Method Depth Range ) P \
Bentonite/Cement Slurry 0-15.0 feet g v
pressure pumped from bottom B T
of borehole to surface. %
General Notes H Avea of Foad
_No monitoring well installed at thistestboring B | gt Former TankFam# 37
location ' Q \"‘\
Map Not to Scals Foam generating building Section 12 m;%
gl lem| 2| 8e] 2e
=
=g | 5|3 |35| 5| 5| 25 |8 |+
= 2 .
0d|F |_F |z Eled2 | g5l S ot @ Subsurface Description
czlez|22 |25 Es|8E| 25| 25 |5 1 ¢
sGlEc|5E|Eels2|52| s3|ag |2 15
l|8Z2 |83 |as|te|ad o oamr | @ fat
e | — |
Y | Fil: Loosa Black Stained Medium SAND, with slag, concrete
2 ‘125 and graval
I 2
ss-1 | as 14 i 4 2.0 47.7 L
— 4 — i /j/
| SS2 |50 | 14 4 6 ND 36.1 |4
6 6.0 Medium to Stitf Gray SILTY CLAY, sorme sand, moist
— — r—'
I —
ss3 |75 |18 [} 17 | ND 47.0
— 8 — K
4
| o |54 [ 100 | 18 9 15 | 08 17.0 =
o 11 p |
12 -?-
ss5 | 125 | 18 |g 15 | 1.3 197
— 13 }— —
4 . e
— W= G - { Medium Compact Brown Fine to Medium SAND, litte sitt,
15 iS-B 180 18 |7 35 9.5 © * *| some staining, wet
- END OF BORING

Figure A5



WW Engineering & Science, Inc. Log of Boring Page_ 1 of 1
Project No._83106.11
Client___BOC-Flint Automotive Division - Tank Farm 37 Boring Designation__ MW-4D
Location____Fiint, ML, Start Date___ 7.21-92 Completed_ 7-21.g2

Logged By_ G. Schmalz

Driller R. Christensen

Contractor__Stearns Drilling Company

Drilling Method(s) Depth Range
4.25 Inch I.D. Hollow Stem Auger 0.0 - 20.0 feet
Sampling Method(s) Depth Range

2.0 Inch O.D. Spiit Spoon 18.0 - 20.0 feet

Grouting Material/Method

Monitoring Well MW-4D installed in borehole with wall

screen tip at 19.3 feet,

General Notes
No soijl sample submitted for faboratory analysis.
Soif descriptions from 0 to 15.5 feet taken from the

Log of Boring, Sec. 12/TB-4. Profile drilling to 15.5

feet. No samples taken,

Ground Surface Elevation: 752.5 feet msl

Ground-Water Data
Ground water encountered at 12.5 feet during drilling.

. ® Soe 1/MW-2
Site Map e t2AS
(e seskl (' _-—-.-Yu\‘ra-n MW-4D
- & L
N é s LT ostotng Warera
3 Py i A0-Hnch recovery well
g Sec1ZTBA A MW-100
E MW-10S
17}
Area of ‘) Aoad
Tarw Farm
7

= I8 =
gl | 212 |5 2 §
§ &g a |3 ng}; e | =19 |35
=2 F |z E g | |24 |33 inti
2 |S5 |5 |55 lsS |23 | & [2 |82 Subsurface Description
£- |32 |zs |a8 € |35 | & |2 |5E.
28 157 (85 (52 |55 |58 |2 | & |3i%
as {as o [0€ |2 |ad | T | S as
GRAVEL (railroad bed)
1 - P2 @#05  FILL Loose SAND AND GRAVEL, dry
2 |- - 29
3 | - .98
4 = 7 35 Loose Brown SILT, soma clay, little fine sand, moist
L B 7 _
. 5.0 Madium Compact Light Brown FINE TO MEDIUM SAND, soma iron
Y- | ‘ staining, moist
b— 7 = -
b & _—
W - T —
—10 |— _—
EEC R .
|12 | L
I (125) Wat

L 13 | -
|14 | |
15 [ L
16 |— | 7 15.5  Stiff Gray SILT, lithe fine sand, wet
17 | | /
18 {— |

2
L 19 | 3 '

3 6 0 i

SS-1 {200 | 24 |, [ ligs  Medium Gray-CLAY. moist
20 [S | 4
END OF BORING AT 20.0 FEET




WW Engineering & Science, Inc. Log of Boring zage —t_i_;f 1
roject No._83106.11

Client BOC-F_Iint Automotive Division - Tank Farm #37 Boring Designation__ MW-5
Location g!"g. fl\]ﬂl- — Start Date____7-17-92 Completed__7-17-92
Logged By__G. Schmalz Ground Surface Elevation:__ 752.5 feet ms!

Driller D. Decater - d-Water Dat
Contract Stearns Drilling Compan oundg-v¥ater Uata
ctor d bany Ground water encountered at 10,5 feet during drilling.
Drilling Method(s) Depth Range
4.25 inch |.D. Hollow Stem Auger 0.0-18.5 feet

~

Sampling Method(s) Depth Range Site Map Sseye?
2.0 Inch 0,0, Split Spoon 14.0 - 18.5 feet {not 1o scala} __M-‘D
«N- TaTee

2.5 foot intervals MW-E 0 toring W o
Grouting Material/Method .

Exiaing 30-nch recovery wal
Monitoring Well MW-5 installed in borehole with well
screen tip at 18.1 feet.

General Notes

Soil sample SS-1 was submitted for laboratory analysis. Ao o

Soil descriptions from 0 to 14 feet were taken from the Tank Famn
Log of Boring MW-6.

\_ Stewnrt Strest Overpass.
|3

Road

= |® =
® |8 ] = aQ
g 13 (is| € 3
& lg=1 =138 |2z g |3t
a =2 E & m2 H T1S {133 . a
2 |eE |55 [S= |85 |85 [ & |2 |®2 Subsurface Description
5= |22 |52 [ad |EE |85 [ S |5 |55
s8 |E2 |85 |52 |§5 |55 | 2 | £ |82%
as [6§ (88 |a€ |Z¢ |ad (£ |6 |&G5E
PR Concrate
1 i - b *« |08 Gravel (sub-base)
: FILL: Straight drill, Medium Compact Light Brown FINE SAND, little silt, trace
— 2 — — graval, dry
.3 | -
(3.5) Veiy Loose
|4 | -
.5 |- |
5 |— |
L7 -
8 |- |
L9 |- L
—10 |}— —
< (10.5) Wet
|11 |
l—12 — -
L 13 | -
|14 [ | _
s z // 140 Madium Compact Gray SILT, hydrocarbon odor, wet
— T B 13 /
|15 |S5-1 16.0 24 | s 45
'{16.5) No odor
—17 |— 7 /
8
ss2 (185 ] 24 {6 “ 1o /]
19 . | END OF BORING AT 18.5 FEET
.20 | |




Page__ 1 of 2
Project No._83106.11

WW Engineering & Science, Inc.

Log of Boring

Client__B.O.C. Flint Automotive Division - Tank Farm #37 Boring Designation__ TB-5

Location Flint, MI. Start Date___ 7-15-92 Completed_ 7-15-92
Logged By _G. Schmalz Ground Surface Elevation:_752.2 feet ms!
Driller D. Decater

Ground-Water Data

Stearns Drilling C
Contractor earns Drilling Company Ground water encountered at 16.0 feet during drilling.

Drilling Method(s) 7 Depth Range
4.25 Inch 1.D. Hollow Stem Auger 0.0 - 23.5 feet

Sampling Method(s) Depth Range SIS M3k W
2.0 Inch O.D. Split Spoon 1.0 - 25.5 feet N— S~ e

~

2.5 foot intervals é N z:r:mﬁi?;w
Grouting Material/Method Depth Range i
Cement/Bentonite Slurry 0.0 - 255 feet % WL X
General Notes ‘) : Road

Arga of

Soil samples S8-5 and SS-10 were submitted for Eomar

=7

laboratory analysis.
No monitering well was installed at this location,

S .2
£ 4 > ; = z ]
& Q. = |0 <] = 25
8 |85 | & (8 25 | ¢ = | & |85 o
2 |95 |5 |sg le= [EE [ &8 |2 a9 Subsurface Description
2-|a2 g5 |28 {65 85 | & | £ [gE.
Lk = £ |8 3 - 3o
28|52 |83 |52 |52 |85 |2 | & |[g28
ax |nd v | |TL2 |ua = a o=
&4 GRAVEL (parking lof)
S I - :
4 1.0 FILL: Medium Compact Brown FINE TO MEDIUM SAND, trace
| o | . 5 graval,
8§ 14 no odor, moist
| g iss1 ] 30| 22 | 0
4 |— | 2
2
— 5 | 4 6
§5-2 55 22 8 0
6 -
2
7 | | S 8 .
. - - 3 - (7.5) Stained, strong hydrocarbon odor
-8 |22 i |2
g | 2
3
L 10 | 2 5
55-4 [105 ] 18 {2 140
11— = (11.0)  Very stainad, very strong hydrocarbon odor
12 |~ ,_f. &
| 13 |SS-5 [ 130 | 18 |2 100
14 1 - 13.5 CONCRETE
15 p— b— 7
$5-6 | 1558 0 | 1001 _,-5;?5, 150 Very Loose Gray FINE SILTY SAND, slight hydrocarbon odor
—16 — -~ (ire ] Z(16.0) Wat
17 0 L
—' I — 0 By
0 4 5 5
AL
19 | 2 7 18.5  Loose Gray SILT , lenses of clayey silt, slight hydrocarbon odor, wet
2
| _20 ). | 2 4 /
ss8 | 205 | 25 |2 0 /
2]




WW Engineering & Science, Inc. Paga. 2 of 2

Log of Boring Project No.__83106.11
Client_B.O.C, Flint Automotive Division - Tank Farm #37  Boring Designation__ TB-5
h:(t::;ion Flint. M1, Start Date_ 7-15-92 Completed_ 7-15-92
Ground Surface Elevation:_ 752.2 ms!
3
- — -
= 3 | ol — °
3 £1z |3 :l 2 28
§15 1.2 [=38|.5|= |8 B3 -
22 |25 [5e |ow |55 | 2% a2 | o 2 Subsurface Description
2c |22 |g5 (28 |£5 |95 £ 1z [g5_
35 155 |85 52 155|558 | 2 | & [32%
ac (a2 & |8< |22 | &8 T | a 8B5S
" / toose Gray SILT, lenses of clayey silt, slight hydrocarbon odor, wat
21 | - v
0 ‘4471210 Medium Gray SILTY CLAY, no odor, moist
| —3 A 4 4’
—22 P 7 220 Madium Gray CLAY, no odor, moist
| o3 (SS9 | 230] 24 |2 0 (-}1-°1225 Medium Gray SILTY CLAY, moist
P
| o4 | 1 235  Medium Gray CLAY, lenses of silty clay, moist
2
25 | | 4 ®
SS-10| 255 | 24 {4 0
s | | END OF BORING AT 25.5 FEET
|27 L _
o3 |- |
29 | | —
!—30 pr— pr—
|31 . -
32 | |
L33 |— L
34 | .
|35 |- -
T - -
|37 |- |
—238 |— b
39 L |
—40  j— —
41 | .
42 L -
43 | -
|—44 | -
| a5 | -
46 | -
|47 L -
|48 | | _
49 | —
50 |— -




WW Engineering & Science, Inc. Log

Page__ 1 of 1

Borin
of B g Project No._83106 11

Client__BOC-Flint Automotive Division - Tank Farm #37 Boring Designation___MW-6

Location Flint, Mi.

Logged By_ G. Schmalz

Start Date 7-23-92 Completed__ 7-23-g2

Ground Surface Elevation:  751.2 feet msl

Driller R. Christensen
Contractor__Stearns Drilling Company Ground-Water Data .
Ground water encountered at 10.0 feet during drilling,
Driilling Method(s) Depth Range
4.25 Inch 1.D, Hollow Stem Auger 0.0 - 18.0 feot
Sampling Method(s) Depth Range Site Map S5ee 1752 _
2.0 Inch ©.D. Spiit Spoon 1.0 - 18.5 feet {nct to scale) s =SS
2.5 foot intervals “N-— TEY

Grouting Material/Method

Monitoring Well MW-6 installed in borehole with well

screen tip at 17.9 {eet.

WS [T onitoring Wt o6

Extuing 30-inch recovery wal

s.c.:m'a-aégw.mn
MW 105

General Notes
Soil sample $5-4 was submitted for laboratory analysis

A Stowart Strest Ovarpase
2
&

Fance

Employes
Parking m-\

= 1E |2
£ 13 (58| € 3
g 85| =[5 |38 ) 5|2 !8 |35 -
2 |GE |5e |5z |55 |B% | & {2 |22 Subsurface Description
£- |22 Is5a —n._g ES |8 < |5 |ss5~
58 |52 |85 |52 |63 |55 | 2 | § {83%
me jna v (v :I:;'é- wa. I (&} §c=,
: CONCRETE
T .
2 1.0 FILL: Medium Compact Light Brown FINE SAND, liftle silt, trace gravel, dry
2 | &
8 14
| L |ss1 | 30| 15 |6 0
. L n (3.5) Veryloosa
1
— 5 | — | 1 2
S55-2 5.5 20 1 0
L 5 |— L
1
| . | 1
7 ” P
| g |SS-3 8.0 22 11 4]
9 (- L1
1
10 |— | L 2 + (10.0) Wet
55-4 10.5 22 1 0
b—11 }— =
6 110  Gravel, wat
12 | - | &
2 8 > B B
| 13 ISS5 | 130 | 15 |s o I B 125  Madium Brown SILTY CLAY, slightly plastic, moist
4 +7]13.5  Loose Brown FINE SILTY SAND, wet
—14 - =3 7
F )
15 | | s 8
SS-6 | 155 | 20 | s 0 (15.3) Gray
=16 }— -
0 16.0  Very Loosa Gray FINE TO MEDIUM SAND, wet
bos 17 L1 :
2 14 B
13 1SS-7 | 180 | 22 |4 0 V77A17.9  Verv Loose Gray SILT, wet
END OF BORING AT 18.0 FEET
L 19 f— -
[ o0 1 -
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WW Engineering & Science, Inc. Log of Borin g Pag.e \ ,: 8:;1‘1021
roject No. A1

Client_B.O.C. Flint Automotive Division - Tank Farm #37

Location Flint, MI. Boring Designation__TB-6
nggod By G. Schmalz Start Data 7-16-92 Completed_ 7-16-92
Dritler. D, Decater _ Ground Surface Elevation:_751.9 feet msl
Contractor___ Stearns Drilling Company Ground-Water Data

Ground water encountered at 14.0 feet during drilling.
Drilling Method(s) Depth Range
4.25 Inch [.D. Hollow Stem Auger 0.0 - 24.0 feet
Sampling Method(s) Depth Range Site Map O5ec1TB2
2.0 Inch O.D. Split Spoon 14.0 - 26.0 feet (ot to scale) Al A avco

2.5 foot intervals N~ Lo TN o

Grouting Material/Method Depth Range Sriang ponch recovery wal
Cement/Bentonite slurry 0.0 - 26.0 feet Sec 1TB3 A - 100

MW-105

A - Slewart Straet Overpass
55* >

General Notes

Soil samples SS-1 and SS-5 were submitted for Arva o R ensios £ Aoad
laboratory analysis. [t Parking Area ™y
= |3 =
£ 22 |55 ¢2 g
g 18| 213 [38| 5| |8 [ES .
2 [CE[s5 5 (s |25 |8 |2 (22 Subsurface Description
S |32 |55 |28 |ES 188 [ S |5 |s So
58 152 (85 (52 |57 i85 |2 | £ ls23
ol |(0& & |[oS [Ze2 |ae | | & §6.—_—,
CONCRETE
R I L <08 GRAVEL (sub-base)
1.0 Straight drill through filt materials previously placed within the former UST
— 2 |— — excavated area.
— 3 — —
— 4 |- ==
.5 |- L
.5 |— -
7 | _
| .8 |— |
9 |- -
—10 1— —
—11 |— —
—12 |- [
—13 -
14 | . et =
2 e R X Loose Gray FINE SILTY SAND, slight hydrocarbon odor, wat
s L = S
4 7 S0
|16 |S5-1 16.0 24 6 (VI S ¥ 2t
B e
17 |— | 2 7 16.5 Loose Gray SILT , no odor, wet
3
—18 |— [ 3 5 /
S5-2 | 185 24 § 0
19 | | /
0
20 |~ A
z 5 A
SS-3 {210 | 24 |2 0 22208 Loose Gray SILT | little clay. wet

|



WW Engineering & Science, Inc. Page 2 of 2

Log of Boring Project No._83106.11

—_— e

Client_B.O.C. Fiint Automotive Division - Tank Farm #37 Boring Designation__ TB-6
h‘;‘t’:;m" Flint. M. Start Date__ 7-16-92 Comploted__7-16-92
Ground Surface Elevation: 751.9 msl

g g .g = o
b 2|2 2w = o
=18 | =2 183] £ g |3E
3|7 | &8 |22 <€ | E| S 23 -
22 |5 |0 |os |5 |BE | & | = k% Subsurface Description
2z |22 |ca |68 |ES |88 | & | £ g2
58 |55 |85 158 |55 |88 | 2 | § [B23
o nZ W _{n | T2 | wa X g o=
7 Loase Gray SILT, littie clay, wat
| 21 | - /
]
—22 — -1 11,1215  Soft Gray SILTY CLAY, moist
3 :/z 1’4
.23 l.. __]_ 4 r/:f /:c
S5-4 | 235 24 2 0 Lr¥E
_24 L | :Zl I[a )
240  Soft Gray CLAY, moist
—25 |— mls
2 3
| o5 |S55 fe60 ]| 24 |4 0
2 END OF BORING AT 26.0 FEET
—27 }— —
28 |— |
29 |- -
30 |— -
e 31 _— ——
—32 | — —
| a3 |— |
L34 |— [
35— —
—
L 36 |— L
37 | |
38 |— L
—39 |— -
| —40 | — —
L 41— -
L . L
L 43 ] L
—44 | — —
45 | —
46 | -
—47 | -
48 | L
L 49 | -
—50 }— -




WW Engineering & Science, Inc.

Client__ BOC-Flint Automotive Division - Tank Farm #37
Location

Log of Boring

Page_ 1 of 1
Project No._83106.11

Boring Designation__ MW-7

Flint, MI,

Start Date___ 7-22-92 Completed_ 7-22-92

Logged By__G. Schmalz
R. Christensen
Contractor__Steamns Drilling Company

Driller

Ground Surface Elavation:_ 752 3 fest ms!

Ground-Water Data

Ground water encountered at 10.3 feet during drilling.
Drilling Method(s) Depth Range
4.25 Inch 1.0, Hollow Stem Auger 0.0-16.0feet
Sampling Method(s) Depth Range Site Map 850182
2.0 Inch O.D. Split Spoon 1.0 - 18.0 feet {not to scaie] P M*”
2.5 foot intervals «N-— ). /Q’{ onitoeng W 218

Grouting Material/Method 5 A5 e
Monitoring Well MW-7 installed in borehole with weil H Se12783 A kw100
screen tip at 14.5 feet. E WA 105
General Notes 9
Soit sample $S-4 was submitted for laboratory analysis. ') Aoad

Tark Fam

37

=8 |.o
T oles | $]5 (252 :
g les | 213 |85 2 |- |2 |38
>0 E &' - o 3 - 53 v an
2 JGE |5 lsa 5= 2% | & |2 |&2 Subsurface Description
£_1a2 |lga [ eSS |88 | & | = g
o= = 2 |2e =5 e |E5=
s$ (52 |85 |52 (52 |35 (2 | & |83%
ax |nae n |us | X -‘é- wo r ] o=
ASPHALT
. | 03 Brown SAND AND GRAVEL (sub-base)
3 1.0 FILL: Loose Light Brown FINE SAND, litfle silt and gravel, some stains, no
2 | 4 odor, moist
4 B
|3 I8S-1 | 30 | 20 |5 o {2.8) Slag
L4 | | 2
a
5 |— 3 5
S5-2 55 20 3 o {5.3) Slag
6 |— L
1
- - | 1
7 ; 2
| 5 |sS3 | 80 |18 |4 0
0
—10 }— R . R 1 i
ss-4 | 105 15 o 0 X (10.3) Slight hydraocarbon odor, wet
|11 |- [ e
1 L4 o222 411.0 Vety Locse Brown FINE SILTY SAND, trace gravel, no odor, wet
|12 |- | 0 s
13 {855 |130 | 22 | g LR L
e 22
Y [ 4 V 13.5  Loose Brown SILT, no odor, wet
s
15— R 10 /]
SS6 |155 | 2 |5 0 [2cd150  Loose Gray FINE SILTY SAND, no odor, wet
b 16— — Py v
o} '/'..f’.f’.
Ay
—17 b L 0 W
2 2 TR
| _ 48 [=5-7 | 18.0 15 | 2 o KA
END OF BORING AT 18.0 FEET
—19 - -
20 | .




WW Engineering & Science, Inc.

Log

Client_B.0O.C. Flint Automotive Division - Tank Farm #3

. Page_ 1 of
of Boring ge_tot2
Project No._83106,11_
7

Boring Designation__TB-7

Start Date 7-16-92 Completed_ 7-16-92
Ground Surface Elevation_752.1 feet msi

Location Elint, MI.

Logged By G. Schmalz

Driller D. Decater

Contractor___ Stearns Drilling Company

Ground-Water Data
Ground water encountered at 14.0 feet during drilling.

Drilling Method(s) Depth Range

4.25 Inch LD, Hollow Stem Auger 0.0 - 24.0 feet

Sampling Method(s) Depth Range Site Map ReeeilRl

2.0 Inch O.D. Split Spoon 14.0 - 26.0 feet (ot to scale) ~ M*“
2.5 foot intervals “N- E~ s /Q{ ot T

Grouting Material/Method Depth Range il s e ety el

Cement/Bentonite Slurry 0.0 - 26.0 feet ! SwL127T8.3 A w100

E MW-10S

General Notes )

Soit samples §S-1 and S$S-5 were submitted for J Road

laboratory analysis. Tack Fam

No_monitoring well was installed at this location.

le Type
umber

R

Depth of

Sample Recoversd

(inches)

Borehol th
(f:;t) e
Sample Tip (teet)
{6-Inch Intetvals)

Sam
and
Hammer Blows
Standard
Penetration (N}
HNu (ppm)

th Below
g:gund Surface
(feat)

Subsurface Description

4

’: Graphic Log

3

GRAVEL

[
I

1.0

—10
—11

12

|14 X

Straight drill through fill materials previously placed within the former UST
excavated area

140 *

15 |

ln a»lu mi

16.0

—16 =

Loose Brown FINE TO MEDIUM SAND, little gravel,
slight hydrocarbon oder, wet

:I af o
s o

LA s
'

4
4 o
F -
rd

L L

—17 16.5

ALY
LTS
h T

12

*\,
A,
hY

Y
A,
WY

18.5

,
,
Y

— 19

Medium Compact Gray FINE SILTY SAND, slight hydrocarbon odor, wet

18.0
. 20

ra -I- w] Nlh mlun

NN

21.0

Very Loose Gray SILT, no odar, wet




WW Engineering & Science, Inc. Page 2 of 2

Log of Boring Project No._83106 11 _
Client_B.0.C. Flint Automotive Division - Tank Farm #37 Boring Designation___TB-7
hﬁfﬁé"’" A Start Date__ 7-16-92 Completed__7-16-92
Ground Surface Elevation: 7521 msl
2 3 E C I I o
ot & |3 x| Z 3 8
s | =8 (38].5 | = |8 [
28 o5 155 |52 |55 128 | & | = k2 Subsurface Description
2z a2 |sa |58 |E5 |85 S 15 g5
55 (55 |85 |52 |E3 |58 |2 | § 883
ad {6z |83 |8 (e |ad | £ | & B&e
/ Very Locse Gray SILT, no odor, moist
21 — s .
= o L~ 14215 Soft Gray SILTY GLAY, with silt lensas, no odor, moist
o 9%
I | 1 1 [0
SS-4 f235 | 24 |3 o Lri
_24 | . - F A CaE
1 240  SoftGray CLAY, no odor, moist
1
25 |- = 3
|26 185-5 26.0 | 1 ]
END OF BORING AT 26.0 FEET
27 |- -
28 |— |
|29 | -
30 |- -
a1 -
|32 |- |
33 L. |
—34 |— -
35 |- -
L3868 |}— -
L 37 | |
38 | -
39 |- -
40 |- -
L 41 |— _
|42 |- -
|43 | -
| _4s | -
|45 |- |
.46 |— |
|47 | -
L 48 | -
49 | -
| so |- -




WW Engineering & Science, Inc. Log of Boring

Client__BOC-Flint Automotive Division - Tank Farm #37

Location Flint, MI.

Logged By__G. Schmalz

Boring Designation___MW-8

Page__ 1 of_1
Project No._ 83106.11

Start Date 7-20-92 Completed_ 7-22-92
Ground Surface Elevation:

752,86 feet msl

Drilter R. Christensen Ground-Water Data
Contractor__Stearns Drilling Company N . o
) Ground water encountered at 12.9 feet during drilling.
Drilling Method(s) Depth Range
4.25 Inch 1.D. Hollow Stem Auger 0.0 - 15.9 feet
sampling Method(s) Depth Range Site Map — S
2.0 Inch O.D. Split Spoon 1.0 - 15.5 feet (not to scate} AT e 4D
2.5 foot intervals “N- 1l /QS’ Mmoo T T
Grouting Material/Method 5 e oieing Q0 recovery w
Monitoring Well MW-8 installed in borehole with well % 50812183 w100
screen tip at 15.9 feet. 3 w105 .
General Notes
\ . . /
Soil sample SS-4 was submitted for laboratory analysis, area of Road
$§.::‘F‘.,...
= |3 =
£ 212 |55 ¢ ¥
& s | = |8 (38| g | € |85 A
2 IGE |55 [So (55 |25 | & |2 |89 Subsurface Description
$-152 |sa |58 |ES |85 | & |5 |SE.
[ k) = e o = . IJ=
58 152 185 |52 |62 (35 |2 | & |§2%
ot |68 n |B4s |xe |ha | X | & § et
ASPHALT
1 | -'-;?.ji-.- 0.3 Brown SAND AND GRAVEL (sub-base)
B 3 [7:7:7]1.0  FILL: Loose Biown FINE SILTY SAND, fittie gravel, moist
L a4
e S
FEIE S| e )
|3 [B51 p 30 | 2 |4 LV ARt
_I. L a s
i
4 | | 2 B
3 [543
-5 |— 3 [ SRR R {5.0}  Concrate rubble
SS-2 | 55 12 | 4 0 Fr
_r’. oD
— 61— — [
2 [ 527057
L7 = L 2 25
2 4 ey
g [95-3 [ 80 | 20 |2 o X0
725077
— 9 = e Lo
2l & yit
10 |— S )
ss4 | 105 | 18 [ . '};Z;j; (10.5) Slight hydrocarbon odor
—11 = | 7o i (11.0) Gray
6 e
8 _!-'. 4:- ./'-
—12 = Rk 7557 {12.8) _stained
|33 |ss5 |130 | 2 Ls 0 7 12.9 & Medium Compact Gray SiLT, stained, slight hydrocarbon odor, wet
14 | 4
15 | 6 11 - ,é
ss6 1155 | 20 |8 0 :;:/:,: 15.0 Medium Compact Gray FINE SILTY SAND, no odor, wet
—18 — — END OF BORING AT 15.9 FEET
17 |— |
19 | -
20 |- |




Page_ 1 of 1

Project No._83106.11

WW Engineering & Science, Inc.

Log of Boring

Client__B8.0.C. Flint Automotive Division - Tank Farm #37

Location Flint. M. Boring Designation__TB-8

Lo.gged By.___G. Schmaiz Start Date 7-16-32 Completed_ 7-16-92
Driller D. Decater _ Ground Surface Elevation:_752.5 feet msl
Contractor___ Stearns Drilling Company

Ground-Water Data
Ground waterencountered at 10.0 feet during drilling.

Drilling Method(s) Depth Range
4.25 Inch 1.D. Hollow Stem Auget 0.0 - 18.5 feet
= R © Sec 1/TB-2
Sampling Methqd(s) Depth Range Site Map e
2.0 Inch Q.. Split Spoon 1.0 - 20.5 fest {not o acate} p —1'51;&__\r rnwrats
i «N— o188
: 2.5 foot intervals N E ws I T
Grouting Material/Method Depth Range H a"“""\ N focovery wal
Cement/Bentonite Slurry 0.0 - 20.5 feet i 5ot 12783 Aot 100
; MW-t0S
Genaral Notes 1)
Soil sample SS-4 was submitted for laboratory Arws of Road
analysis. Tk Fam
No monitoring well was installed at this borehole
ocalign. |3
% @ =
£l | 218 |55 2 L £
8 |85 = (8 (28] s | =8 |35 -
2 |5 [s% [S= s |25 | & |2 |32 Subsurface Description
§o |52 |53 (28 |E5 25 | S |5 |sBo
53 52 185 |52 (85 |85 | 2 | & |33
as |8 & @ |las |ze |ha I |og [da2
o COBBLES
1 -
4 FILL: Medium Compact Brown FINE TO MEDIUM SAND, fitle silt and gravel,
— 2 |- e no odor, moist
5 9
| o |51 ]| 30 ) 22 |7 0
|4 | | 3 Madium Brown SILTY CLAY, some sand, no odoar, dry
3
0
s L [ 3 B Medium Brown CLAYEY SILT, some sand, no odor, moist
58-2 55 24 |3
L6 |— -
2
3
— 7 - — 7
|_g |SS3| 80 | 24 |« ]
- | 1 Soft Brown SILTY CLAY, no odor, moist
2
| 10 Lo | 2 4 Loose Dark Gray FINE SICTY SAND, no odor, maist
S54 {105 {1 22 {1 0 {10.0) Woet
|11 |
2 Loose Brown FINE TO MEDIUM SAND, no odor, wat
|12 | L 3
3 8
|__13 _S_S-s 13.0 24 | 4 0
14 [ | 3 727211358 Medium Compact Brown FINE SILTY SAND, wat
5 A
|15 | 3 10 / 145  Medium Compact Brown SILT, no odar, wet
S56 | 155 | 24 {6 0 /
16 |— - )
—17 |- _; 11 /
| _4a [S57 | 180 24 e ) /
—19 . L 7 /
10 24
20 | 14 /]
S5-8 (205 | 24 |, 0 1 0 Stiff Gray CLAY. no odor. moist
END OF BORING AT 205 FEET




: ; ; . P 1
WW Engineering & Science, Inc. Log of Boring Pf;:m;_oéT

Client__ BOC-Flint Automotive Division - Tank Farm #37 Boring Designation__ MW-5

Location g"“é' 'r\]’"- | Start Date__ 7-17-92 Completed_ 7-17-92
Logged By_G. Schmalz Ground Surface Elevation: __752.5 feet msl
Driller D. Decater G 4 Tater Bat :
Contractor Stearns Drilling Compan round-vater Ua

. acte 9 Rany Ground water encountered at 10.5 feet during drillina.
Drilling Method(s) Depth Range
4.25 Inch I.D. Hollow Stem Auger 0.0 - 18,5 feet
Sampling Method(s) Depth Range

S Sec. 3/TB-2

2.0 Inch O.D. Split Spoon 14.0 - 18.5 feet Site Map '
2.5 foot intervals {hot to acale) _M‘m
aTB-0

Grouting Material/Method “N- A P T
Monitoring Well MW-5 installed in borehole with well b Wt
screen tip at 18.1 feet.

=

General Notes

Soil sample SS-1 was submitted for laboratory analysis.
Soil descriptions from 0 to 14 feet were taken from the Area of A oo
Log of Boting MW-6 and from the soil cuttings generated ke Paing Area ™)
during drilling at MW-5,

\.. Stewwrt Suset Overpase
&

MW7 W8

Aoad

Fanca

= |2 =
% g3 (552 g
§ |23 | =8 38] 5= |3 |3 L
2 |5E 5% S [s5 |58 | & |2 |28 Subsurface Description
£~ |2z |ga sé |[ES (85 1 & | = E5
2% (BT (86 22 (52 (55 (2 | F |R:s
ot |;a§ o |aE |2 |ad T |a §a=
Concrete
L1 - — * 0.8 Gravel (sub-base)
1.0 FILL: Straight drill, Medium Compact Light Brown FINE SAND, little silt, trace
— 2 - — gravel, dry
b 3 = -
(3.5) Very Loosae
4 |— L
L5 | -
— 6 11— —
L7 |- |
-8 | L
e 9 | — L
—10 |}— —
. T (10.5) Wet
12 |— —
—13 | .
—14 1 —
- : 7 14.0  Medium Compact Gray SILT, hydrocarbon odor, wet
— B 13
L 16 |[S5-1 | 160 24 | s 45
{(16.5) No odor
17 }— -
]
—18 |~ i /
ss2 | 185 | 24 | " 1o 4
19 | — | END OF BORING AT 185 FEET
—20 |




WW Engineering & Science, Inc.

Log

Client__BOC-Fiint Automotive Division - Tank Farm #37

Page__ 1 of_1

of Borin
g Project No._83106.11

Boring Designation_ MW-9

Location Flint, M1,

Start Date 7-23:92

Logged By__G. Schmalz

Campleted__ 7-23-92

Ground Surface Elevation: 7522 feet msl

Driller R. Christensen
T Ground-Water Data
Contractor__Stearns Drilling Company .
o Ground water encountered at 10.0 feet during drifling.
Drilling Method(s) Depth Ranga
4.25 Inch |.D. Hollow Stem Auger 0.0-14.9 feeat
- & Sec. 1/TH-:
Sampling Method(s) Depth Range Site Map d .
2.0 Inch O.D, Split Spoon 1.0 - 15.5 feet {not to scale) ~ 1o it
2.5 foot intervals “N- s e ,
2 - é’ A- m‘?::g%h:i::;:vew well
Grouting Material/Method é i
Monitoring Welt MW-9 installed in borehole with welj H S 2183, & w-100
screen tip at 14.9 feet. i Mw-10s
General Notes ) 7
Soil sample §S-4 was submitted for laboratory analysis. :,..-« / Road
Duplicate sample of SS-4 was also submitted for Tark Fam
laboratory analysis.
=8 |.z
] F > g'ﬁ 3 ]
[N - —
a §§ Py § %E N T ?: 3 g . e
2 Y6 |5k |- [sE [e2 | E |2 {24 Subsurface Description
[] 23 |98 |o 2 = ag a, e o
$ces (BB (eS (B2 |28 |5 | & |s52
g8 |[BE §'a g2 (52 |96 z g 2‘2 2
Qax e » o |TL lna I (o] o=
CONCRETE
— 1 - [ 5 FILL: Medium Compact Dark Brown-Stained SAND AND GRAVEL,
| _ 2 | § strong hydrocarbon odor, moist
1 17 Vary Stiff Light Brown SILTY CLAY, some sand, moist
3 [S5T | 801 20 15 18 Medium Compact Stained FINE TG MEDIUM SAND. strong hydrocarbon odor
. maojst
— 4 - — Asphalt
5 | | 23 33
ssz | 55| 18 |2 25 COAL SLAG
— 6 |}— -
2
7 | 2 L0t Very Loose Light Brown to Gray FINE SILTY SAND, stained, hydrocarbon odor,
1 3 [24542] maist
| g |SS3 | 8O [ 20 |4 15 [25000
aTaT
o | 1 o
3 :E;Ei;/
10 |— & g Foisdns % (10.0) Very strong hydrocarbon odor, wat
ss-a4 | 105 | 22 |7 a5 [l
11— - 2y
2 FLL70)
L 12 ¢ L2 240404
1 3 Epdty
13 IS5-5 | 13.0 | 20 |5 8 [
- %7
14 |- (3 e
s
15 L _f_ 6 y 145  Medium Gray CLAYEY SILT, no odar, wet
SS-6 | 155 | 24 | s 0 Fa
16 |- - END OF BORING AT 15.5 FEET
17 -
——18 | — -
19 | -
20 |— -




WW Engineering & Science, Inc.

Client_B.O.C. Flint Automotive Division - Tank Farm #37
Location Flint, ML

Logged By___G. Schmalz

Driller D. Decater

Contractor___Stearns Drilling Company

Log of Boring

Page_ 1 of 2

Project No._83106.11

Boering Designation__ TB-9

Start Date

7-21-92 Completed_7-21-92

Ground Surface Elevation: 752.8 feet msi

Ground-Water Data
Ground water encountered at 10.0 feet during drilling.

Drilling Method(s) Depth Range
4.25 Inch I.D. Hollow Stem Auger 0.0 - 21.0 feet
Sampling Method(s) Depth Range Site Map s
2.0 Inch O.D. Split Spoon 0.0 - 23,0 feet (ot ta scate) Pl i N e A o
2.5 foot intervals “N- 3 s *T1B-9 Monkoring Tar a5
Grouting Material/Method Depth Range 5 i
Cement/Bentonite Slurry 0.0 - 230 feet X " set 12123, A w100
. g Py MW-105
General Notes 9 A
: B M-t -
Soil sample $S5-4 was submitted for {aboratory analysis. Aion ol / R Zoporne i Aoad
No monitoring well was installed at this borehole location. i Pading *m\

= § =
g 13 |fs| 2 &
g 185|218 |88 { 5|z |8 |53 -
2 KE sk IS=|s5[28 | & |2 |22 Subsurface Description
3- 1|52 |ga (88 [ES |85 | &£ |5 (=B
58 |52 |55 (52 [85 |55 | 2 | E |:38%
22 |8% |83 | |2e |a8 | T | [&&2
3 € g GRAVEL (road median)
4 2 & &
2 4 ’,‘,rz: 1.0 FILL: Veary Loosa Brown SILTY CLAY, sama sand, moist
| o |SS1 ] 20 | 20 13 L g \g
’r‘///
ratd X4
—— 3 . — '/‘/"’
2 r A,F,/
|4 | 2 3.0 Loose Brown SILT, moist
- 3 5
5 ,S_S 2 55 =2 | 4 R P ~.|3.5 Loose, FINE SILTY SAND, moist to dry
6 | |
4
— 7 = _:. 8
| g |ssa| 8o | 20 |s 0
g9 |- | 2
3
—10 — 3 6
ss-4 {105 ) 20 |3 o + (10.0) Wat
l—11 |~ -
2 11.0  Very Loose Brown FINE TO MEDIUM SAND, wet
2
—12 = 4
| 3 [Ss5| 180 | 22 [s 0
14 | 2 1135 Loose Brown SILT, wat
3
15 | 3, 6
S5 | 1585 24 1¢g 0
—16 |[— —
8
17 |- 11
12 23 :
18 §$—7 18.0 12 L3 0
|- 19 |— L €
6
.20 f— 11 L
55-8 20.5 20 j17 4]




WW Engineering & Science, Inc. Page 2 _of__2

Log of Boring Project No._83106.11

Client_B.Q.C. Flint Automotive Division - Tank Farm #37  Boring Designation__TB-9

Location_Flint. ML, Start Date_ 7-21-92 Completed__7-21.92

Notes -
Ground Surface Elevation: 7528 msl
v = § _
? ) . o
= &[5 |8 = s
= 5% t
P15 | 2|8 |sE| 5 |28 E: .
5= les |3 |og 152 (B3 | & | & [ Subsurface Description
£5 |52 |5a |22 [ES | B2 2 | & g
58 |55 |85 |52 [E5 (55 |2 | £ 523
a = b |os |£¢ | &aa T o <
L, Loose Brown SILT, wat
Va
—21 = e 210 Stff Gray CLAY, moist
Lo o | 7
7 14 {22.5) Lans of gray silt, wet
|23 (95-9 23 22 | s 0
END OF BORING AT 23.0 FEET
24 | -
25 | — —
|26 |— |
o7 | -
28 |— |
- |
|30 |— |
31 -~ L
32 | -
—233 |}— -
L .34 |— L ..
35 |— _
—36 - —
37 | | _
—38 |— T
39 | -
e 40— o
41 |— —
—d42 |~ -
43 | — |
44 | -
—45 | -
T . -
47 |
48 | L
L—49 Lo b
—50  }— L




WW Engineering & Science, Inc.

Client

Location

BOC-Flint Automotive Division - Tank Farm #37

Log of Boring

Page_ 1 _ of 1
Project No._83106.11

Boring Designation__MW-10D

Flint, MLI.

Logged By__G. Schma|z
. Christensen
Contractor__Stearns Drilling Company

Driller

Start Date 7-23-92 Completed_ 7-23-g92

Ground Surface Elevation: 752.6 feet ms!

Ground-Water Data

Ground water encountered at 10.0 feet during driliin )

Drilling Method(s) Depth Range
4.25 Inch 1.0), Hollow Stem Auger 0.0 - 20.0 feet
Sampling Method(s) Depth Range Site M @ SectTB2
2.0 Inch 0.D. Split Spoon 1.0 - 205 feet Ao Lp M\
2.5 foot intervals “N— f ¢ /an w/__\”“’“"
Grouting Material/Method £ Y& ar Exntng 36 nch rcovery wat
Monitoring Well MW-10D instailed in borehole with well g \
screen tip at 20.0 feet, and monitoring Well MW-10S a s“‘”‘;‘ﬁ#\:’;ﬂo
installed in nearby borehole with well screen tip at 14.0 feet. ,,E, .
General Notes J
Soil sample SS-4 was submitted for laboratory analysis. g fload
Employss w
Parking Aml\
= B 1.z
& g - ; ] =z ]
[~ . = io > - -]
& |83 | = |8 (25 s |18 3t -
2 1GE 5% |5z (85 128 | & |2 |22 Subsurface Description
2= |32 [£= (28 [E5 |85 | 2 |5 |s S=
38 |52 |85 |52 (5 |35 |2 15 |383
mne jund @ |os |22 |ad = Q o=
994 GRAVEL
' B FILL: Meadium Compact Light Brown FINE 1O MEDIUM SAND, litle
o | 7 grave!, stained, no odor, dry
8 15
| s Iss1 | 30| 20 |,
4 [~ —: Stiff Light Brown SILTY CLAY, some sand, moist
5 | 7 12 Medium Compact Light Brown SILT, moaist
SS-2 55 | 20 | s Medium Compact Light Brown FINE TO MEDIUM SAND, moist
— 6 _—
4
-7 | 5
7 [ 14
|8 1853 | 80 | 20 |y Medium Compact Light Brown FINE SILTY SAND, moist
-9 L3
5 (9.5)  Stained, no odor
10 |— | 6 11 T (100} Wet
SS-4 105 | 22 |7
— B Loose Light Brown SILT, wet
|12 - )
4 7
|13 [85-5 | 130 | 22 |5 Loose Gray FINE TO MEDIUM SAND, wet
14 | 2 7 135 Very Loose Gray SILT, wet
2
|15 |- 2 4 /
SS6 | 155 | 15 | 2 0
|16 |— |
2
17 |- - 5 /
| 13 1857 | 180 | 24 |« 0
19 | =1 /
1
|20 | i 2 . :
558 | 205 | 20 |2 0 |1 1200 Vary Soft Gray GLAY, moist
END OF BORING AT 205 FEFT




WW Engineering & Science, Inc. LOQ of Boring :ag-:c“: Bzfmz
roj o. 6.11

Client_ B.O.C. Flint Automotive Division - Tank Farm #37

L.ocation Flint, M. Boring Designation___TB-10 -
Logged By___G. Schmalz Start Date___ 7-21-92 Completed_7-21-92
Driller R. Christensen Ground Surface Elevation:_752.0 feet msl
Contractor Stearns Drilling Company Ground-Water Data
Drilling Method(s) Depth Range Ground water encountered at 16.0 feet during drilling.
4.25 Inch 1.D. Holiow Stem Auger 0.0 - 26.0 feet
Sampling Method(s) Depth Range T
2.0 Inch Q.D, Split Spoon 14.0 - 26.0 feet Site Map SR
Shelby Tube 26.0 - 28.0 feet fnat o scale) o B MW-4D
N . —N— H oTee

Grouting Material/Method Depth Range 1 s o AT
Cement/Bentonite Slurry 0.0 - 28.0 feet &

n!’ s-mzrra-:éauw.wo

A Mw-105

General Notes §
Soil sample SS-1 and SS-5 submitted for laboratory analysis. J
Shelby Tube sample was taken at 26.0 - 28.0 foot interval e
and sent to the laboratory for hydraulic_conductivity analysis.

I I
-] —
g sz |3s| € .3
8 |25 o |3 25 s| e g 2= L
2 |58 |55 |33 (s |38 | & |2 |22 Subsurface Description
$= |aZ |58 a8 |€5 | S8 15 |t
58 |57 (85 |52 |55 (25 | 2 1 & [52%
o= (0§ a oS |2 |6 | T | & § a2
Hniél GRAVEL
— 1 — .
' 1.0 Straight drill through fill materials previously placed within the former UST
— 2 |- — excavaled area
| 3 |- -
|4 | |
| -5 f- —
L6 |— |
L7 = .
— 8 }— _—
9 |- -
—10 |}— —
—11 |- —
12 L
13 |— —
|14 |- - - : .
a £:0 4140 Medium Campact Brown FINE SILTY SAND, slight hydrocarbon odor, wet
—15 — -—5 ”I‘{;“’I‘
7 12 57445
| 16 {SS-1 | 160 | 22 |4 2 [A4A ¥ (16.0) Wet
ey
—17 {— [ 2 A
2 sy
l—18 |- L 2 4 Y
8s-2 | 185 | 20 | 2 0 y 18.0 Very Loose Brown SILT, slight hydrocarbon odor, wet
1 -19 | -
2 /
2
—20 = — 4 /
§5-3 | 210 20 4 0 A




WW Engineering & Science, Inc. L Page_ 2 of 2
Log of Borlng Project No._ 8310611 _

Client_B.O.C. Flint Automotive Division - Tank Farm #37  Boring Designation__ T8-10

Location_Flint, M.
Notes Start Date__ 7-21-92 Completed__ 7-21-92
Ground Surface Elevation:_752.0 msl

2 g E )
s | &3 85| £ |a g
$1%2 | 218 (38]. 5 |B b
22 |55 5% ‘f,%. 55 | 2% |3 @ Subsurface Description
£5 |22 {gE o2 |Es | =8 |z = S
S§ 55 |85 |52 |55 |88 |e2 223
2d |0z |os |4€ |T¢ |G |e& A5S

Very Loose Brown SILT, slight hydrocarbon odor, wet
21

(21.5) Noodoar
2
3
.23 | — L 2 5
5§54 | 23571 20 2 0 23.0  Medium Gray CLAY, no odor, moist
—24 | — o
25 2
3 5

| o5 |S5-5 | 260) 20 |2 0
—27 — —
| o |ST1 | 280 20 — -

— END OF BORING AT 28.0 FEET
|29 | — =
30 -
—31 |— -
=32 = |
33— -
b 34 -
|35 L
—36 |— —
37— |—
38— -
.39 |}— —
40 -
41 }— l—
42 |- -
43 L. —
44 | -
L45 - —
—46 1 e
47 |— | —
| —48 [ — —
ot 12 I —

t— 50 — -




Project Name: -Fli

wWWwW i i i Inc.
Engineering & Science, Inc Flint. Ml

Project No.: _83106.11

Log of Well Installation Ground Surface [ Jopg
Well Designation: MW-4D Elevation:
Date(s) of Installation: _7-21-92  To_7-21-92 Top of Casing 752.20
] Elevation:
Generalized
Subsurface Profile Traffic Bearing Well Sf:reen Tip 733.2
Scale: 1inch= 4 faet / Manhole Cover Elevation:
[ﬁu_- SAND AND GRAVEL, dry o_oE 05 Depth to Top of
- Grout Backfill .
Diameter: 2.0 inches
Waell | Total Length:__14.0 feet
SILT, morst 23 Casing Material: Schedule 40 PVC
Depth to First .
I 50 el Cap (Y/N):___Locking J-Plug
Depth of Top of Diameter: 2.0 inches
Bentonite Pallats
Length: 5.0 feet
Waell .
Screen | Mesh: 0.010 inch slot
Fina Sand
Material: Schedule 40 PVC
Depth to Top of
(12.5) Wet Filter Sand iWell Screen’
Interval: 14.3-19.3
= Material: Steel Flush Cap
SILT, wet #3 Wall Screen i ) .
Sand | Filter Material prOtec\:;:ﬁ Diameter: 9.0 inches
Casing || angth: 12.0 inches
Cover
Total Depth Lock (Y/N): 7/8 inch boit
19.5 19.3 | ofwell —
Gray CLAY, rmoist 20.0 20.0 Total Depth
of Borahole
Inspector:___ G. Schmalz Well Screen Fiiter Material:_#3 Sand
Driller: R. Christensen Grout Backfill Material: Cement/Bentonite shurry
Contractor:__Stearns Drilling Company
Drilling Equipment:_CME 750 Trailer Mount Other well materials used:__Bentonite pellets/Fine sand
Water Level Data
Datum:_Top of Well Casing
Date Water Level Elevation General Notes:
7-28-92 741.40
8-14-92 741.56
8-25-92 741.33

Figure



WW Engineering & Science, Inc. Project Name: BOG-Flint Automotive Divisi 7
° g . —Hint, M|
Project No.: _83106.11

Log of Well Installation Ground Surface [ 5T
Well Designation: MW-5 Elevation:
Date(s) of Installation:_ 7-17-92 To 7-17-92 Top of. Casing 751.24
Elevation:
Generalized
i Scale: 1inch= 4 fea Manhole Cover Elevation: '
: CONCRETE : &g 0% Depth to Top of
< .
2 NEQ Grout Backfitl )
;FL‘:;VE:.ND. ary L0 : ,: Diameter: 2.0 inches
N
NN Total Length:_12.5 feet
JEN . Well | 10 gin: .
) -3_0 Deapth to First .
l \ \ Coupling Casing | ' orial.  Schedule 40 PVC
\
N
\ \ Cap (Y/N):___ Locking J-Plug
| \; oo
N —
: :: Diameter: 2.0 inches
N
\
\
| N \ Length: 5.0 feet
N LT Depth of Top of
Bentonite Pellets Well .
| Screen | Mesh: 0.010 inch slot
(105 Wet Dapth te Top of
Filter Sand Material: Schedule 40 PVC
l Well Screen
B Interval: 13.1- 181
140 | —_
| S Woall Screen )
Filter Material Material: Steel Flush Cap
Protective Diameter: 8.0 inches
l ‘ Waell
H: Total Depth Casing || ength: 12.0 inches
sl = | [181]  orwa Cover
| ' 185 Total Depth Lock (Y/N):___7/8 inch bolt
= of Borehole A
Inspector:___G. Schmalz Waell Screen Filter Material:_#3 Sand
| Driller: D. Decater Grout Backfill Material: Cement/Bentonite siurry
Contractor:__ Stearns Drilling Company
Drilling Equipment:_CME 750 Trailer Mount Other well materials used:__Bentonite pellets
Water Level Data
| Datum:_Top of Well Casing __
Date Water Level Elevation General Notes:
7-28-92 740.89
I 8-14-g2 740.99
8-25-92 740.89
l

Figure



WW Engineering & Science, Inc.

Project Name:

_ Flint, M
Project No.: 8310611
Log of Well Installation Ground Surfacs [~ 327
Well Designation: MW-§ Elavation: L
Date(s) of Installation:_ 7-23-92  To 7-23-92 Top of Casing 750.80
Elevation: )
Generalized
Subsurface Profile Tratfic Bearing Well Screen Tip [ 4.5
Scale: 1inch = 4 fest Manhole Covar Elevation: .
CONCRETE 0.0 &~F Deapth to Top of
1.0 f : Grout Backfill — A
FILL: SAND, dry ] i ] 2.0 inches
N -3_ Depth to First Diameter:
N :—m Coupling .
t N Well | Total Length:_12.5 feet
Ny R
\\\ N Casing Material:  Schedule 40 PVC
h]
N
t :: Cap (Y/N):__ Locking J-Plug
A —
NN -
N R Diameter: 2.0 inches
N N
; 5 Depth of Top of .
Bantonite Pellats Length: 2.0 feet
Well 0.010 inch slot
(10.0) we { el i Screen |Mesh: LUl 2k
1104 ¥
GRAVEL, wet ; Material:__ Schedule 40 PVC
125} | Well Screen
I ashll Interval: 12.9 - 17.9 feet
SAND, wet
B~ #3 | welScreen Material: Steel Flush Cap
‘H b Sand| Fitter Material
H- Protective | . . i
1= Diameter: 9.0 inches
A 17.9 Total Daepth Waell
R~p : of Wall : .
79kH Casin .
S 1 =f @ Total Depth Covegr Length: 12.0 inches
of Borehole .
Lock (¥/N):___ 7/8 inch bolt
Inspector:____G. Schmalz Well Screen Filter Material:_#3 Sand
Driller: B, Christensen Grout Backfill Material: Cement/Beptonite slurry
Contractor:__Stearns Drilling Company

Drilling Equipment:_ CMF 750 Trailer Mount

Other well materials used:

Bentonite pellets

Water Level Data
Datum:_Top of Well Casing

Date Water Level Elevation
7-28-92 740.38
8-14-92 74074
8-25-92 740.64

General Notes:

Figure




WW Engineering & Science, Inc.

Project Name: BUC-Flint Automotive Division/Tank Farm #37

Flint, M|
Project No.: _83106.11
Log of Well Installation Ground Surface [ Te53
Wall Designation: MW-7 Elevation:
Date(s) of Installation:__ 7-22-92 To 7-22-92 Top of Casing 751 80
. Elevation: i
Generalized
Subsurface Profile Traffic Baaring Waell S_creen Tip 797.8
Scale: 1inch= 4 feet / Manhole Cover Elevation:
ASPHALT g'g 0.5 Depth to Top of
SAND AND GRAVEL 1o A : Grout Backfil .
FILL: SAND, maist A Diameter: 2_0 |nCheS
A
f: wel | Total Length:_9.0 feet
{2.8) Coalslag h Casin
N 9 [material:  Schedule 40 PVC
]
: Cap (Y/N): Locking J-Plug
(5.3) Coalslag t L
\ _
:: Diameter: 2.0 inches
b
Deapth of Top of
Bentonite Pellets Length: 5.0 feet
9.1 Depth to Top of Well
=i Filter Sand Screen | Mesh: 0.010 inch siot
(10.3) Wat i Oepth to First
1105 - Coupling )
SILTY SAND, wet d Material: Schedule 40 PVC
Well Screen
135 Interval: 9.5-14.5 feet
SILT, wat .
145 Total Depth
15.00 0% : of Wall Material: Steel Flush Cap
SILTY SAND, wet
s #3 Wall Screen H . .
> Sand | Fiiter Material Protec‘:;:ﬁ Diameter:____ 9.0 inches
) Casing |{ ength: 12.Q inches
180 18.0 | Total Depth Cover
of Borahole Lock (Y/N):___ 7/8 inch bolt
Inspector:__ G. Schmalz Well Screen Fiiter Material:_#3 Sand
Driller: R. Christensen Grout Backfill Material: Cement/Bentonite slurry
Contractor:__ Steams Drilling Company

Drilling Equipment:_CME 750 Trailer Mount

Other well materials used:__ Bentonite pellets

Water Level Data
Datum:_Top of Well Casing

Date Water Level Elevation_
7-28-92 74112
8-14-92 741.16
8-25-g2 741.11

General Notes:

Figure




¥ VY Cigineering & Science, ingc. ‘ rieL Ao ouLeCIIL AUOIMI0LYE IHVISION LADK Farm #37
' J B ’ Flint. Ml

Project No.: _83106.11

Log of Well Installation Ground Surtace [ oy ¢
Well Designation: MW-8 Elevation:
Date(s) of Installation:__ 7-22-92 To 7-22-92 Top of Casing 75299
Elevation:
Generalized N
. raffic arng
Subsurface Profile Manhole Cover Well S_creen Tip 736.7
Scale: 1inch= 4 feet / Depth to Top of Elevation:
ASPHALT gig p.r; dr | 0.5 ] Grout Backfill
SAND AND GAAVEL A "
FiLL: SILTY SAND, moist : a | 1.0 | Depth_!o First Diameter: 2.0 inches
N [N Coupling
‘_: :\: well Total Length:__10.5 feet
:: \\\ CaSIng Material: Schedule 40 PVC
\
A
N \ Cap (Y/N):___ Locking J-Plug
N
AN Dapth of Top of
] Bentonite Pellets ] ]
Diameter: 2.0 inches
Depth to Top .
A ey Length: 5.0 feet
Well .
Screen | Mesh: 0.010 inch slot
(10.5) Hydrocarban odar
Material: Schedule 40 PVYC
#3
Well Scresn
Sand . ) Well Screen
ST, wel 129 Filter Material Interval: 10.9 - 15.0 feet
15.0] Material: ____ Steel Flush Cap
SILTY SAND, wet 59 i Total Dapth
159f :
15,9 | of Well and Protective | . . i
: Borshols Well Diameter: 9.0 inches
Casing Length: 12.0 inches
Cover
Lock (X/N); 7/8 inch bolt
Inspector:___G. Schmalz Well Screen Filter Material:_#3 Sand
Driller: R. Christensen Grout Backfill Material: Cement/Bentonite slurry
Contractor:__ Steamns Drilling Company
Drilling Equipment:__CMFE 750 Trailer Mount Other well materials used:__Bentonite pellets
Water Level Data
Datum:_Top of Well Casing
Date Water Level Elevation General Notes:
7-28-92 740.76
8-14-92 740.76
8-25-92 740.78

Figure



W Cngineering & sclence, Inc. Project Name: BOC-

Flint, !
Project No.: _83106.11
Log of Well Installation Ground Surface [ 7553
Well Designation: MW-9 Elevation:
Date(s) of Installation:_ 7-23-92 To 7-23-92 Top of Casing 751.81
Elevation: :
Generalized
Subsurface Profile Tratfic Bearing Well Screen Tip 737.3
Scale: 1inch= 4 feet Manhole Gover Elevation:
CONCRETE 00 & E Deapth to Top of
1081 KB Grout Backfill ——
FILL MATERIAL, moiat N : Diameter: 2.0 inches
B
Q S Waell | Total Length:__9.5 feet
NN Casing |\ terial.  Schedule 40 PVC
D
Q
\ N Cap (Y/N):___ Locking J-Plug
\
N L
N Depth of Top of —
6.5 & Bentonite Psilats ) _
SILTY SAND, moist Diameter: 2.0 inches
: 1 Depth to Top of .
Filter Sand Length: 5.0 feet
| Dapth to First b . 0.010 inch slot
(100} wet : Coupling Screen {Mesh: -
Material: Schedule 40 PVC
Well Screen
Interval: 9.9 -14.9 feet
Total Depth ‘
CUAVEY SI T wet IENCH], ofWallang Material:___ Steel Flush Cap
Borehole ’
Well '
Casing || ength: 12.0 inches
Cover
Lock (Y/N):___ 7/8 inch bolt

Inspector:___ G, Schmalz Waell Screen Filter Material:_#3 Sand
Driller: B. Christensen Grout Backfill Material: Cement/Bentonite slurry
Contractor:__Stearns Drilling Company

Other well materials used: _ Bentonite pellets

Drilling Equipment:_CME 750 Trailer Mount

Water Level Data
Datum:_Top of Weli Casing

Date Water Leve] Elevation General Notes:
7-28-92 740.63
8-14-92 741.78

Figure



WW Engineering & Science, Inc. Project Name: BOC-Flint Automotive Division/Tank Farm #37
g g s - l
Project No.: _83106 11

Log of Well Installation Ground Surtace [ 7oz &
Woell Designation: MW-10D Elevation:
Date(s) of [nstallation: __7-23-92 Tq 7-23-92 Top of Casing 752:20
Elevation:
Generalized
Subsurfacse Profile Traffic Bearing Well Screen Tip 7327
Scale: 1inch= 4 feat Mahgls Couse Elevation:
GRAVEL P Dapth to Top of
e N b Grout Backfill )
SAND, dry Q '~\\ Diameter: 2.0 inches
N
}\ »: Well | Totai Length:__14.5 feet
N -
: 5 N Casin .
SILTY CLAY, moist 2 \ :: g Material: Schedule 40 PVC
48 LI N
[ ) N
SILT, mosst 5.0 hJ N Depth to First Ca : Locking J-Plug
SAND, maist S :: E Coupling | _._._p )
NIN
: : Donth of Top of Diameter: 2.0 inches
epth of Top o
Bentonite Pelfsts
Length: 5.0 feet
g _——-:I:. Fine Sand Well .
. Screen | Mesh: 0.010 inch slot
SILT, wet Material:____Schedule 40 PVC
12.5 E 125 Dapth to Top of Well Screen
SAND, wet st b : Filter Sand Interval: 14.8- 19.8 feet
SILT, wet 1z .
Material:___Steel Flush Cap
= > #3 |  Wall Sereen Protective | niameter:_ 9.0 inches
‘H Sand| Filter Interval Well
B: Casing flength:_  12.0inches ___
=i Cover
H Lock (Y/N):___7/8 inch bolt
, H: Total Depth —
CLAY, momt 19.8 e 19.8 of Well and
Borehole
{nspector:___G. Schmalz Well Screen Filter Material:_#3 Sand
Driller: R. Christensen Grout Backfill Material: Cement/Bentonite slurry
Contractor;__Stearns Drilling Company
Drilling Equipment:_CME 750 Trailer Mount Other well materials used:__Bentonite peliets/Fine sand
Water Level Data
Datum:_Top of Well Casing
Date Water Level Elavation General Notes:
7-28-92 741.40
§-14-92 741.64
8-25-92 741.26

Figure



e M unaGT MY & DUGIRTNICE, NG,

rroject Name: BOC-Hinl ALtomotive LIMISION [ank Farm #37

Flint, MI
Project No.: _83106.11

Log of Well Installation Ground Surface [~ 755 5
Well Designation: MW-10S Elevation:
Date{s) of Installation:__7-23-92 T 7-24-92 Top of Casing 751.33
) Elevation:
Generalized
Subsurface Profile Traffic Baaring Well Screen Tip
737.8
Scale: 1inch = 4 foet &~ Manhole Caver Elevation:
GRAVEL oo " | Dapth to Top of
X3 NEN- Grout Backiill P )
FILL: SAND, dry Q :.: Diameter: 2.0 inches
S
N N Weli | Total Length:_ 8.5 feet
35 NN Casin ,
SILTY CLAY, roist N .:‘ 9 Material: Schedule 40 PVC
4.8 N
N .
SILT, mors AN Depth of Top of Cap (Y/N).___ Locking J-Plug
SAND, maist Bentonita Paifets L
Diameter: 2.0 inches
| Dapth to Top of
1] Fitter Sand
i Length: 5.0 feet
Dapth to First Well _
(10.0) Wet ; Coupling Screen | Mesh: 0.010 inch slot
SILT, wat > #3 Well Screen Material; Schedule 40 PVC
Sand Filter Material Well Screen
SRl vl Interval: 9.2 - 14.2 feet
Total Dapth
14.2 | of Well and
Borshole Material: Steel Flush Cap
Protactive Diameter- 9.0 inches
Waell
Casing |[ ength: 12.0 inches
Cover
Lock (Y/N):___7/8 inch bolt
Inspector:__ G. Schmalz Waell Screen Filter Material:_#3 Sand
Driller: A. Christensen Grout Backfill Material: Cement/Bentonite sturry
Contractor:__Stearns Drilling Company
Drilling Equipment:_CME 750 Trailer Mount Other well materials used:_ Bentonite pellets
Water Level Data
Datum:_Top of Well Casing
Date Water Laevel Elevation General Notes:
7-28-92 740.71
8-14-92 740.94
8-25-92 740.61

Figure
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ATTACHMENT 6

DATA NEEDS
TYPE C CLOSURE REQUEST
GM TANK FARM 37

Pursuant to the Michigan Environmental Response Act rules, a Type C closure request
is based on a site-specific risk assessment. It should be noted that the Michigan Department of
Natural Resources issued Operational Memorandum #14 relating to Generic Remedial Action
Plans using Industrial Site Risk Assessment Cleanup Criteria. However, for industrial sites
where BTEX is present and where the groundwater/surface water interface (GSI) is the
controlling variable, the Type C cleanup criteria is the same as the Type B cleanup criteria.

In accordance with the scope of work delineated in the Advanced Environmental, Inc.
Proposal dated September 29, 1993, "Advanced will develop a list of data and other information
‘needed...but not yet collected...to complete the Type C closure (or, if possible, an Industrial
Type C closure....)".

The following outlines the data needed to prepare a site-specific Type C closure request
based on a selected remedial action plan for the GM Tank Farm 94 site in accordance with
MERA Rules 299.5601,299.5603,299.5719. These requirements apply whether an Industrial
Type C or Site-Specific Type C closure is proposed.

TYPE C CLOSURE DATA REQUIREMENTS
PHYSICAL SETTING
Site Location
Site Map

Current Uses of the Site including Zoning Classification Documented by
either a Map or a Current Property Record Card

Physical Structures
Surrounding Land Use

Reasonably Foreseeable Uses of the Site and Natural Resources.



Climate
Geology
Soils

Hydrogeology

ENVIRONMENTAL SITE SETTING

Environmental Media Affected
Background Soil, Groundwater, and Air Quality
Potential Pathways of hazardous Substance Migration

Potential Exposure of Human and Natural Resource Receptors

CHEMICAL CONCENTRATIONS

Form

Mobility

Persistence
Bicaccumulative Properties
Environmental Fate

Contribution to Food Chain Accumulation

EXTENT OF MIGRATION

Current Extent of Migration

Impact of Future Extent of Migration



DEGREE OF CLEANUP (Rule 299.5601)
MERA Type B and Type C Cleanup Criteria
ARARS (Applicable or Relevant and Appropriate Environmental Laws)

FEASIBILITY STUDY (EVALUATION OF REMEDIAL ACTION ALTERNATIVES)
[Rule 299.5603]

Evaluation based on EPA’s Nine Criteria including Coast Effectiveness
Uncertainties of the Risk Assessment

Ability to Measure Remedial Performance
DESCRIPTION OF REMEDIAL ACTION PLAN®
POST-REMEDIATION RISK ASSESSMENT

IF ON-SITE CONTAINMENT, THEN THE FOLLOWING MUST BE MET:
Long-Term Monitoring to Assure Effectiveness
Land Use Restrictions/Restrictive Covenants
Continued Financial Responsibility
Governmental Access to Site to Monitor Effectiveness
Notice to MDNR if Land Conveyance
Prohibit Activities that Interfere with Remedial Action
Prohibit Activities that may result in Unacceptable Human Exposure
Description of Allowable Activities

Installation of a Permanent Marker on all sides of the Site



