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INTRODUCTION

EDI Engineering & Science has conducted a Phase I study of the hydrogeology at
the General Motors Corporation CPC Metal Fabrication Plant in Grand Rapids,
Michigan. The specific area of investigation is a large excavation Tocated in
the northeast section of the plant in the area of column A-15. The excavation
is part of the plant modernization program.

The General Motors Corporation CPC Metal Fabrication Plant is located approxi-
mately five miles south of downtown Grand Rapids and one-third mile east of
Highway US-131. More specifically, the plant is Tocated within the NE 1/4 of
Section 24, T6W-R12W, Kent County, Michigan at the corner of 36th Street and
Buchanan Avenue. A map showing the GM CPC plant site in relation to nearby
roads and other features is shown in Figure 1.

The excavation that was constructed during June, 1985 went down to a depth of
approximately 20 feet (Figure 2). In some areas, soil was removed down to the
water table where a distinct Tayer of hydrocarbons consisting of mineral
spirits was discovered (in contact with the groundwater). After the oil was
discovered in the excavation by General Motors, EDI began a hydrogeological
investigation to determine the impact of the oil, 1if any, on the underlying
upper saturated zone and to establish more information on the hydrogeology.

The Phase I study determined the subsurface conditions near the excavation and
in three monitoring wells on the west and north sides of the plant. The study
was accomplished by: 1) drilling and completing seven monitoring wells; 2)
measuring the oil layer in wells near the excavation; 3) determining ground-
water elevations in the wells; and 4) taking water samples from the wells for
Taboratory analysis. This report also makes an estimate of the extent of
oil-impacted groundwater in the area of the excavation. The existing
information was reviewed and incorporated into the study.
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In addition to the Phase I study outlined above, water samples were collected
from dewatering wells and discharge points in the area of new construction at
the south end of the plant. The sampling was done at the request of the MONR,
and the water samples were collected during November, 1985 and January, 1986.
The results are summarized in a letter report to Merl Petzold at General

Motors dated February 14, 1986.
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METHODS OF INVESTIGATION

A1l of the monitoring wells terminated in a shallow sand or gravelly sand
saturated zone and range in depth from 20 feet to 33 feet. The monitoring
wells were drilled using a hollow stem auger and split spoon cores were
collected every 5 feet starting at a depth of 5 feet below the surface.

The seven monitoring wells were completed with 2-inch galvanized steel casing
attached to a wire-wrapped stainless steel screen. The casing and screen for
each well were steam cleaned prior to being Tlowered into " the hole. Wells
85-1, 85-2, 85-6 and 85-7 have 5-foot screens and wells 85-3, 85-4, and 85-58,
have 10-foot screens. The wells were constructed to have the scree nly
partially submerged be1o;‘fEE‘W5fEF—f3BTE’g3’EHgE*FTEEEEBTE—Eyﬁfﬁgg;E;ﬁiﬁgiu1d
be detected an heuthiekaessfﬂmeaﬁﬂ¥%Kf7/’iﬂ§;7;ETT§“§g;;/7backfi]led with
natural soils and bentonite, and cement grout was placed around the wells at

the surface. Detailed information about each of the monitoring wells and
borings can be found in Appendix A.

The elevation of the top of casing was determined for each monitoring well
using standard instrument surveying techniques. The wells were completed with
flush-mounted sealed caps with enclosed locking ~caps. At all of the loca-
tions, the top of casing was measured at the top of the surface pipe. Within
the plant, the top of the casing 1is at ‘the same elevation as the top of
concrete floor. The seal-type flush-mounts eliminate the need for raising the
tops of the casing above the Tlevel of the concrete. Because the well screens
straddle the water table, venting of the wells is not required.

Water levels in the monitoring wells were measured on December 6, 1985 using a
steel tape. The thickness of the hydrocarbon layer was measured in Wells
85-4, 85-5B, and 85-3 at the same time as sampling occurred. A clear acrylic
bajler was used except in the case of 85-3. The bailer was lowered into the
well and recovered the 0il and water through a bottom check valve. The «clear
bailer would not fit inside the screen of Well 85-3. The stainless steel
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bailer which is slightly smaller in diameter was lowered into the well so that
the 0i] and water entered through the bottom check valve. The liquid was then
poured into the clear acrylic bailer for measurement. The difference in
internal diameter of the two bailers is 1/8-inch so the difference measured is
not significant.

After the hydrocarbon thickness measurement at each well inside the plant;
three casing volumes of water were removed from the well with the stainless
steel bailer. The stainless steel bailer was rinsed at each well before
sampling.

The seven monitoring wells were sampled in the following order: 85-4, 85-38B,
85-3, 85-1, 85-2, 85-7, and 85-6. The two bailers were thoroughly washed with
detergent and water after the sampling of well 85-3 which was the last of the
wells containing floatables.

The acrylic bailer was not employed in the sampling of the wells outside the
plant as these wells had shown no indication of o0il during drilling and did
not show a sheen while the three casing volumes were being removed to purge
the well.

Because of the sampling protedure, there is the possibility of cross contami-
nation between the wells containing the oil. However, the two wells having
less 0il were sampled prior to 85-3. A second concern in sampling a well
straddling the water table and containing oil is that the bailer goes through
the 0il and may bring the sample water into more contact with the oil.

The analyses of the water samples for priority pollutants were performed in
EDI’s laboratory. The volatiles on the priority pollutant Tist were analyzed
using gas chromatography/mass spectrometry (GC/MS).  The GC/MS volatile
analyses were done according to EPA Method 624. The analyses of the base
neutrals on the priority pollutant list were done according to EPA Method 625.
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FINDINGS

A total of seven monitoring wells were drilled at the General Motors CPC Metal
Fabrication Plant during November and December, 1985.

Four of the wells were drilled around the excavation which is Tocated within
the northeastern portion of the plant. Three additional wells were drilled
outside of the plant on the north, northwest and west sides of the building.
The locations of the seven wells are shown in Figure 2.

Boring #85-5A, which was not completed as a monitoring well, was drilled to a
depth of 7.7 feet where concrete was encountered. DiffituTty in penetrating
the concrete resulted in the abandonment of 85-5A and moving to a new location
10.5 feet east which is designated as 85-5B.

The borings designated 201 through 213 and 304 through 312 were drilled by
Soil and Materials Engineers, Inc. in March and April, 1985 prior to the
construction of the excavation at column A-15. The excavation was completed
during June, 1985.

Geology:

The area occupied by the plant 1is underlaid by glacial outwash sediments
 consisting of sand and gravelly sand. Figure 3 shows the locations of cross
sections A-A’, B-B’, and C-C’ (Figures 4, 5, and 6) in the immediate area of
Column A-15. Cross section C-C’ (Figure 6) has the subsurface units dashed in
the area of the excavation because part of boring 201 was removed during the
construction of the excavation.

Monitoring wells 85-3, 85-4 and 85-5B, and boring 85-5A, are located inside

the plant near the excavation. A1l of these wells penetrate a 0.3-foot wood
block floor underlaid by a concrete floor varying in thickness from 0.8 foot

20458 5 G/ECS/263



— —— i M SR S I
Sal i i - — " .
. J[ - 3040
- - ‘ 307
* ‘ 305m ] 328 oco)o 329
85-1 _
7 : -
T 5310 ?311 312
. \
— - e -- o~ - - -- - RN --
—— u 1 :
| | H
f ‘: ¥
I ) . . "
¥ ¥ Metal Fabrication Plant
N L oo N\ e
M T Ty T B T
___‘_——-_] [ E’l
'- ) x |
J ——
) x
= L D
_-'_‘ J = -~ —— e — / - - - *
- - - - = - - - - - - ~
| J a - N —
212 ]
213 208
; | A
u
210 D
r Scrap Ccnveyor )
’ ]
_
n L
207 206 205

Buchanan Avenue

-7 A

: 36th Stroet
ﬁ [—\ T

———

~ =— EDI ENGINEERING & SCIENCE

Legend

A Monitor Well
Drilled by EDi November, 1385
Soil BOﬁn%o

= Drilled by Soiis and Materiais
Engineers March, 1985

e
0 100 150 200 300
Scale in Feet

Figure 3

Plan Showing Locations
of Cross- ons

General Motors Corporation-CPC Group |
February, 1986 20458




{
|

BT PReTRI
PRIy

——— EDI| ENGINEERING & SCIENCE

(South)

890 ~

85-4

660

650

(North)

~ 690

T T TTIT ! ITLT ITIL ~TT T O L - BV 8 T 08 A o e o o
A AV A A A s AV A VANV, W OO .00 6 6 6 O s

I‘;»

L

[

o

Legend

Wood Block Floor
Concrete Sub-Floor
Sand. Fine to Medium Grained

Sand, Gravelly, Medium to Coarse Grained

Horizontal Scale: 1 inch = 20’
Vertical Exaggeration: 2X

- 660

850

L 640

February. 1986

Figure 4

Cross Section A-A’
General Motors Corporation-CPC Group

20458




e,

West
( ) : (East)
690 .
T ¢ 690
<
c
x Q
s B A
. ' ] 2 a
[Ty [¥s] 2 Iy E=
@© @ ‘ o S
0 O N I I A Vr"Hr‘_"Hl_Y_TLIIrJYTH"HHM1Hl.1HIHUIHL[HILIIHHHITTTI'I'F’IL!'I'HTIHH)(ruuu 00 0 0 B O I Loy L L L L ;)
T T TN XK XXX KK XX KK A, S, 3 4 s i L LI P A A q UJ
680~ A T S T Excavation - ' iabrab @

0D

OU A

)
a
Qo

0a0.Q

O

Basement Level

°
A

'Cl)"i°-'5'

RS

670

660

a Scrap Conveyor

6
50 650

64
° *—640

Legend

‘ E Wood Block Floor

E Concrete Sub-Floor

E Sand, Fine to Medium Grained

@ Sand, Gravelly, Medium to Coarse Grained

Gravel, Medium to Coarse Grained
Figure 5

Horizontal Scale: 1 inch = 20 Cross Section B-8'
Vertical Exaggeration: 2X General Motors Corporation-CPC Group

ED! ENGINEERING & SCIENCE | February. 1986 20456




(North)
~ 690

—820

Excavation

Loe

A4

toe

LIS 0 0 0 N0 0 O A 0 A A

o o

° q

s02 o,
Os

Jo Qo.a WUQQ
L ey.]

(South)
690 -

¢

Legend

Wood Block Floor

Fiqure §
Cross Section C-C’
General Motors Comporation-CPC Group

20456

1 Concrete Sub-Floor

620 :

€O
@«
_ [0)]
>
4]
2
0
v &
[ L
T
N 0
o @©
N ®
f =
hv?A. o
¢ &C
£0 ¢g
T o ﬁmm
O 5 >
= O —
9 o O
ﬂmg N X
¢ 08
Su 32
= = £
5§ 30
,W_i) Q
c T =9
o o o-c
> Za
ke
@
£
©
—
O]
e
w
-
2 3
c @]
= 3
©
O] & c
3
E = 3z
2 @ Q
© = o
@ - x
= x5
S ww a
© .
c & 2
L O )
T U
c <
c o I
»n v O
LRI

EDI ENGINEERING & SCIENCE




,_,—.._,

to 1 foot. Below the concrete floor is an upper fine-to-medium grained sand
ranging in thickness from 11 to 17 feet, and this sand unit is continuous 1in
the immediate area of the excavation.

The upper sand thins to the east and interfingers with a fine-to-coarse
grained gravelly sand unit found extensively in well 85-6 (see cross section
B-B’ which is Figure 5). The fine-to-coarse grained gravelly sand unit is
interbedded with fine-to-medium grained sand toward the bottom of the unit.
The total thickness of the gravelly sand layer varies from 7 to 25 feet within
and near the excavation.

Below the gravelly sand is-a lower unit of fine-to-medium grained sand. Only
boring 201 penetrated completely through the lower sand into the underlying
dark brown silty clay. The lower sand wunit found in boring 201 is 10 feet
thick, as shown on cross section C-C’ (Figure 6).

The SME borings provide information deeper in the ground than the wells. In
the area of the excavation there appears to be a clay layer beneath the sand
and gravel at approximately 40 feet. To the west, the sand and gravel thicken
substantially as shown in cross section D-D’ (Figure 7). Note the change of
scale of cross section D-D’ compared to the others. However, the vertical
exaggeration is two times the same as the other cross sections. On the west
side of the plant the clay is much deeper. The clay is of substantial thick-
ness in boring 208. On the west side of the plant, the one boring which
penetrated it only encountered three feet.

The sedimentary units of fine-to-medium grained sand and gravelly sand contain
no clay lenses or stringers and would behave as one unit hydraulically down to
the top of the silty clay. The <clay appears to be thick enough to segregate
the upper saturated zone from water below the east side of the plant. On the
west side of the plant the interpretation is less clear. Additional deep
borings and wells would be required to define the shape of the clay. A pump
test might then be necessary to prove or disprove connections between the
upper saturated zone and a deeper aquifer. —
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Groundwater Flow and Presence of Hydrocarbons:

A measurable hydrocarbon layer was found in monitoring wells 85-3, 85-4 and
85-58. Table 1 shows the thickness of the hydrocarbon Tayer in three wells
and the equivalent thickness of water. It was necessary to convert the
thickness of the hydrocarbon layer to an equivalent thickness of water so that
accurate water level elevations could be calculated. A density of 0.752 g/cm3
was used for the hydrocarbon Tayer to convert from oil to water. Mineral
spirits has a density of 0.752 g/cm3, and this density was used because the
sampling of the oil in the pit identified mineral spirits.

The thickest hydrocarbon layer was found in monitoring well 85-3 which is
Tocated at the north end of the excavation. Well 85-3 is located immediately
adjacent to the large Verson cutting press #SE4-400-186-102. Thinner but
measurable quantities of hydrocarbons were found in monitoring wells 85-4 and
85-5B, which are also located on the perimeter of the excavation.

A measurable hydrocarbon Tayer was not detected in wells 85-1, 85-2, 85-6, and
85-7. Monitoring well 85-6 is located immediately outside of the plant on the
east side (Figure 2). This well is located upgradient of the excavation.

Water table elevations are shown on Table 2, and a water table contour map
with the indicated directions of groundwater flow is shown in Figure 8. The
water table contour map indicates that the principal direction of groundwater
flow is toward the north and northwest. The gradient is 0.0032. Groundwater
is moving toward Cole Drain and Plaster Creek, both of which are {llustrated
in Figure 1. '

A1l of the wells were placed with the screen straddling the water table so
in-situ permeability testing cannot be done on the wells. Based on the so0il
types, the permeability can be estimated to be between 2 X 10'5 m/sec and
2 X lO'4 m/sec, with an assumed average porosity of 25%. With the gradient of
0.0032, the groundwater velocity would range between 25 feet per year and
250 ft/yr. -
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TABLE 1

THICKNESS OF HYDROCARBON LAYER
IN THE AREA OF THE EXCAVATION

EQUIVALENT WATER
HYDROCARBON THICKNESS*  HYDROCARBON THICKNESS THICKNESS*

WELL NUMBER (feet) (inches) (feet)
85-3 ©0.033 0.40 0.025
85-4 0.016 0.20 0.012
85-58 0.008 0.10 0.006

*To convert from oil to water, a density of 0.725 g/cm3 was used (the density
of mineral spirits).
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TABLE 2
GROUNDWATER LEVELS
AT THE
GENERAL MOTORS - CPC METAL FABRICATION PLANT

December 6, 1985

WATER LEVEL
TOC ELEVATION BELOW TOC*
WELL NUMBER (feet) (feet)
85-1 675.87 16.28
85-2 672.48 14.13
85-3 681.37 21.19
85-4 681.29 21.19
85-5B 681.33 21.23
85-6 680.35 19.98
85-7 678.69 20.22

%#The water level below top of casing for the three wells with

WATER LEVEL
ELEVATION
(feet)
6359.59
658.35
660.18
660.10
660.10

660.37

an oil layer

is calculated as follows: Water level below TOC = actual observed water
level below TOC less the equivalent water thickness for the hydrocarbon

layer.
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The metal scrap conveyor that is illustrated in Figures 5 and 8 runs through
the entire length of the plant except for a small portion at the north end.
In the area west of the excavation, the base of the scrap conveyor wall is
approximately 2 feet below the water table with an elevation which is approxi-
mately 658 feet.

The direction of groundwater flow in the area of the scrap conveyor is toward
the north-northwest. This suggests that if floatable hydrocarbons were
present upgradient of the conveyor that they would not be trapped at the base
of the conveyor wall. The conveyor would cause a perturbation of the flow of
the groundwater at the surface and have the effect of diverting the floatables
to the north until reaching the end of the conveyor system.

The lateral extent of the oil layer is estimated to be confined to the plant
with floatables probably not going beyond the downgradient end of the scrap

conveyor.

Groundwater Quality:

Water samples that were collected from each of the seven monitoring wells were:
analyzed for volatile and base neutral organic compounds that are on the
priority pollutant list. The results for the volatile compounds are shown in
Table 3, and the results for the base neutral compounds are shown in Table 4.
The complete analytical results for volatiles and base neutrals are shown in
Appendices B and C.

A1l of the water samples had detectable quantities of volatile organic com-
pounds. The samples from wells 85-4 and 85-58B, located near the excavation,
had the largest number of volatile compounds. Both samples contained detect-
able amounts of 1,l1-dichloroethane, tetrachloroethylene, 1,1,1-trichloro-
ethane, and trichloroethylene.

Water samples from wells 85-1, 85-2, 85-5B, and 85-7 had detectable amounts of
trans-1,2-dichloroethylene. The highest concentrations of this compound were

20456 8 G/EC9/263



TABLE 3
RESULTS OF CHEMICAL ANALYSES
OF WATER SAMFLES
VOLATILE FRACTION®

(Concentrations in mg/1l)

TRANS-1,2-DICHLORO- ~ TRICHLORO- 1,1-DICHLORO- TETRACHLORO- 1,1,1-TRICHLORO-

WELL ETHYLENE ETHYLENE  TOLUENE ETHANE ETHYLENE ETHANE
85-1 0.012 --- --- --- --- -
85-2 0.021 0.006 -—- --- --- ---
85-3 - --- 0.003 - --- ---
85-4 - 0.002 --=  0.002 0.002 0.005
85-5B 0.012 0.004 --- 0.006 0.002 0.003
85-6 --- -—- --- - 0.004 ---
85-7 0.004 0.084 - - --- ---
DETECTION

LIMIT 0.002 0.002 0.001 0.002 0.002 0.002

%The compounds shown here are those compounds in detectable concentrations from a scan of 28

volatile compounds.

o4 AiTra /9 en



TABLE &

RESULIS OF CHEMICAL ANALYSES
_ OF WATER SAMPLES
BASE NEUTRAL FRACTION

(Concentrations in mg/l)

BIS~(2-ETHYL HEXYL)- DI-N-BUTYL-

WEIL  FLUORANTHENE FLUORENE  NAPHIHALENE PHENANTHRENE  PYRENE PHTHALATE PHTHALATE

2 .

85-3 0.46 3.2 0.17 2.8 0.56 -—- ——-

- 85-4 0.004 ——- -—- 0.010 0.003 0.002 0.007

' 85-5B —-- 0.004 —-- 0.003 0.005 - ---

' 2

DETECTION

LIMIT 0.001 0.002 0.10 0.001 0.001 0.002 0.001

1 .
. "The compounds shown here are those compounds found in detectable concentrations from a scan of 44 base

neutral compounds.

2
~ "The detection 1imits for well 85-3 are 0.10 mg/1 for fluoranthene, phenanthrene, and pyrene; and 0.20 mg/l

for fluorene.

~ i~ lacn



from wells 85-1, 85-2, and 85-5B; namely, 0.012 mg/7, 0.021 mg/1, and 0.012
mg/1, respectively.

Only toluene with a concentration of 0.003 mg/1 was detected in the water
sample from well 85-3. This well 1{s Tocated immediately downgradient of the
excavation and has the thickest hydrocarbon layer (0.033 feet). A relatively
high concentration of trichloroethylene (C.084 mg/1) was detected in the water
sample from well 85-7.

Base neutral compounds were detected in water samples from wells 85-3, 85-4,
and 85-5B (Table 4). Well 85-3 has relatively high concentrations of fluoran-
thene (0.46 mg/1), fluorene (3.2 mg/1), naphthalene (0.17 mg/1), phenanthrene
(2.8 mg/1), and pyrene (0.56 mg/1). Lesser amounts of fluoranthene, phenan-
threne and pyrene were detected in the samples from wells 85-4 and 85-58.
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CONCLUSIONS

Information obtained dufing the drilling of the seven monitoring wells and the
previous borings indicates that the plant area is underlaid by a continuous
sand and gravelly sand unit which is approximately 35 to 40 feet thick in the
area of the excavation. The saturated thickness is 15 to 20 feet. To the
west the unit thickens substantially downward.

Locally, groundwater flows to the north and northwest from the plant tfoward
Cole Drain and Plaster Creek. The shallow saturated zone has a gently sloping
gradient. The water table falls only two feet from the east wall of the
building to the northwest corner of the plant.

A layer of hydrocarbons probably consisting mainly of mineral spirits was
detected in the three wells on the perimeter of the excavation. The thickness
of the hydrocarbon layer varies from 0.008 to 0.033 feet.

Only monitoring wells 85-3, 85-4 and 85-5B have detectable levels of base
neutral compounds that are on the priority pollutant list. Well 85-3 has the
highest concentrations of base neutrals with detectable lTevels of fluoran-
thene, fluorene, naphthalene, phenanthrene, and pyrene.

Because the oil in the soils is under the building, rainfall should not drive
the 0i] down to the water table. Also, a significant portion of the oil-
contaminated soil was removed in the excavation, reducing the amount of oil
Tikely to reach the groundwater. Coupled with the limited thickness of the
0i1 presently on the surface of the groundwater, the potential for significant
movement of the oil is low. Although the conveyor foundations are deep enough
to intersect the water levels, the flow direction is to the north-northwest.
The foundation would divert the oil if it moves, but probably not act as a

significant barrier.

A thick pad with slopes to a sump will be placed under new equipment in the

20456 10 G/ECS/263



area of the excavation. This will prevent spills or leakage from the new
equipment from getting into the groundwater.

Volatile organic compounds appear in all of the monitoring wells, although the
levels in some of the wells are at or near the detection 1imit. The wells
near the excavation which contained o031 showed minimal amounts of volatile
compounds. Wells 85-1 and 85-2 showed levels of trans-1,2-dichloroethylene in
the 10 to 20 ppb range. Well 85-7 had trichloroethylene (TCE) at 84 ppb.
This well is downgradient of the plant based on the water Tevels of the seven
wells. A source for the TCE is not known at present.

20456 11 G/ECY/263



RECOMMENDATIONS

Water samples from the seven monitoring wells should be collected semi-
annually. The samples from wells 85-3, 85-4, and 85-5B should be analyzed for
volatiles and base neutrals; and wells 85-1, 85-2, 85-6. and 85-7 should be
analyzed for volatiles only (using priority pollutant scans).

After one year, the monitoring should 1include only those compounds that were
detectable and had significant concentrations during previous analyses.

[t is recommended that four monitoring wells be drilled on the north side of
the plant (Figure 9). One well should be drilled northwest of the excavation
Jjust north of the plant wall. The well should be set with the screen stradd-
Ting the water table (for the detection of hydrocarbons). The water samples
from this well should be analyzed for volatiles and base neutrals.

A second well should be drilled next to 'monitoring well 85-7. The screen
should be placed near the bottom of the upper saturated zone for the detection
of trichloroethylene (TCE). TCE is denser than water and can. sink to the
bottom of the sand unit as a separate phase.

[t is recommended that a well cluster consisting of two wells be drilled on
the north edge of the plant property downgradient of well 85-7 (Figure 8).
One well should have its screen submerged just below the water table. A
second well should have its screen placed near the bottom of the saturated
zone. The water samples from both wells should be analyzed for volatiles
using priority pollutant scans.

20456 12 G/EC9/263
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ED| ENGINEERING & SCIENCE

ENGINEERS / GECLOGISTS / 8IOLCGISTS / CHEMISTS

§11 CASCACE W. PIWY, S... GRAND RAPIS. Mi 49506; (616) 942-0970 Page: of 85-1
Well/Boring No.:
Ciien: _teneral Motors - CPC
Project No.: 20484
R Permit No.: :
Well/Boring Log Sheet o sared 11/25inisnes 11/25/85
County Township Fraction Section T R
KENT CITY OF WYOMING e NW 7, NE ' 24 6N 12W
Contractor: 2£22rns 0rilling  screen: LocationSketch :  SEE LOCATION MAP
Acdress; _Dutton, Ml Manufacturer: _Johnson ST ' o
Materiali: Stafﬂ]eSS Steel
Equipment: CME_45 Madel: 360
SlovGauze:___ 10 Dia.:. 2"
Supervisor: 0 \Ioﬁnson Length: 5/'
J. Venn . . 1
Drilling Method(s) " Deptt DepthSet:___15.57 To: _20.5
Hollow Stem 0-20'° Casing
Auger & Sclit Spoons Dia. Type Depth Set ‘
= 15,
CroutingsSeal 20 Galv. _T_""‘L
Deptr ¢ N Material, | Elevation "0
Q0 20.5 Naturs! 0i1!ls : 675.9"
and Benseal: Casing:
Cement at Sur- Ground:
‘fra(; ~ Ret. Pt.:
Development: Bailer lowered Remarks (include he “ '
on rope: th res ~as fﬂG el (include here. ather data avaiable)
¥olumes removed Well has flush-mounted sealed metal cap with enclosed
Water Levet: 16.28 rt geiow: TOL. locking cap. Top of casing is cemented into concrete
Mezsured On: 12 /5 /8% drive,
- - Remarks
(FEET)  (FEET) _
Thick- | Depth | SAMPLE }
SO Pacaminsinn DEFTH T
[ st Pt e mraneis At e ] it v B 1 |
0.8 : 0.8 | CONCRETE DRIVE 3.55.09 |
. ; . . . ! i
1.0 1.8 | SAND - fine to medium grained, brown 8.5910 !
0.3 © 2.1 ,  CONCRETE B.515 i
6.9 | 9.0 | SAND - fine to medium grained, brown; occasional 185200 | |
! : traces of asphalt P
1.0 | 10.0 SAND - fine to coarse grained, gray, contains R
occasional gravel o
1. 1. PEAT | ;
9. 20.0 SAND - fine to medium grained, light brown i i
L
} L
‘ L
P
P !
; —
; | !
oo




ED! ENGINEERING & SCIENCE /3
ENGINESAS / GEOLOGISTS / BIOLOGISTS / CHEMISTS |
6§11 CASCACE W. PKWY, S.E.. GRANG RAPIDS, Ml 49506; (§18) 342-0970

Well/Boring Log Sheet

Page: of 85-2

Well/Boring No.:

Client: _General Motors - CPC
Project No.. 20454

Permit No.:

Date Started_| |/ 2B Finisnea 11/26/85

County Township Fraction Section T R
KENT CITY OF WYOMING NWY,  NW 7, NE Y, 24 6N 12W
Contractor: 2 t€arns Drilling  sereen: Location Sketch : SEE LOCAT!ON MAP
Address: _Dutton, M| Manutacturer: _Jobnson CooTmTmm e I
Matenat: SvtafnleSS Stee‘
Equipment: CME__45 Model: 960
SloyGauze: ___10 Oia.. 2"
Supervisor: 3 *%Oﬁn son Length: 5!
- [}
Drilling Method(s)  Depth Depin Set13.5 _To: _18.3
Hoiiow Stem 0-20" Casing
Auger & Splifr Spocns Dia. Type 0 DepthSet
Grouting/Seal 20 Lalve = T 13:5
Centh - To Material | 7o
O 18.5'Natural Soiis  Elevation 672.5"
] and Benseal: Casing: .
Cement at Sur~ Ground
Ret. Pt.:

aC? ,
Development: _Bal ler lowered
on_rope;: three casing

volumes removed

Water Level:_LLL.]_} Ft. Below: TQC_

Remarks (inctuce here, alner 2ata avariable)

Well has flush-mounted sealed

metal cap with enclosed

locking cap. Top of casing is

cemented into asphalt

Measured On: 12 /A /85 parking lot.
(FEET) (FEET) Remarks
Thick- | Depth SAMPLE
ness | ToBase Description DEPTH P
0.3 ' 0.3 ;  ASPHALT PARKING LOT 3.5(5.0 i |
0.7 ! 1.0 1 ROAD GRAVEL 8.5/1040 :
1.5 | 2.5 | SAND - gravelly, fine to medium grained, black 13.515.0 j
| {(with cinders) 18.520,0 g
2.3 L.8 | SAND - gravelly, fine to medium grained, brown : :
2.2 4 7.0 | CLAY - sandy, dark brown } §
0.5 { 7.5 PEAT ! B
1.5 T 9.0 | SILT - gray | B
4.0 13.0 | SAND - silty, fine to medium grained, brown f i
7.0 20.0 SAND - gravelly, medium to coarse grained, brown | : ;
L
i |
! L
pobr
B
- I
L
R




EDI ENGINEERING & SCIENCE

ENGINEERS / GEQLOGISTS / BIOLOGISTS / CHEMISTS

611 CASCADE W. PXWY, S.E.. GRAND RAPICS, Mt 48506, (816) 942-0970 Page: Of 8 S - 3
Well/Boring No.:
Client: _General Motors - CPC
Project No.: 204L5H
B Permit No.:
Well/Boring Log Sheet  oae startea 11/26 Finisnea 11/26/85
County T Township Fraction Section T R
KEN CITY OF WYOMING NE '/, NW Y, NE ', 24 6N 12
Contractor; 2 £€3rns Orilling  screen: LocationSketch : SEE LOCATION MAP
Address: _button, Ml Manutacturer: Johnson T Do TTmTmrtr e
Matenal: Stainless StEE]
Equipment: CME_ 45 Modet: 340
' Slat/Gauze:__10 —Dia: 20
Supervisor: D. ;IIOFm sen Length: 10
: enn 20. ] 3
Drilling Method(s) Benth Depth Set 2 To: 303
Hollow Stem 0-30.0" caging
Auger & Split Spoons. Dia. Type Depth Set
t -0. 20.3"
Grouting/Seat 2t Galy. 0.3720.3
. To
Deoth To Material |
-0.3 30.3'Natural Soils  Elevaton 681 4
and Benseal; Casing: -
Cement at Sur- Ground:
ace Ref. Pt..
Development: _Bal ier lowered Remark
on rope: th rea cas ‘ na emarxs tnciude here, other data avaiable)
volumes removed Well bas flush-mounted sealed metal cap with enclosed

Water Lavel:_ 2_]-_12 Ft. Below: 100

locking cap. Top of casing is cemented into concrete

Measured On: 12/A/85 flaor

(FEET)  (FEET) Remarks |
Thick- | Depth | SAMPLE i
necc , TeBazoo Ccocription OEPTH ! !

L ' Te Bazs coeript Lo
0.3 | 0.3 W00D BLOCK FLOOR B.515.4 |
0.8 | 1.1 ' CONCRETE FLOOR 8.5100 |
2.9 4.0 | SAND - fine to medium grained, brown 1391540 l
5.0 1 13.0 % SAND - fine grained, light brown 18.520/0 |
2.0 | 15.0 5 GRAVEL - medium to coarse grained 23925} i
5.0 | 20.0 1 SAND - gravelly, coarse grained, with oily !

; appearance on surface of grains; slight odor 1

10.0 30.0 ¢ SAND - silty, very fine grained, traces of R

black particles contained in sand Lo
| T
5 IR
| f i ! |
| } b
E : ,

v i
| 5




EDI ENGINEERING & SCIENCE

ENGINEEAS / GEOLOGISTS / BIOLCGISTS / CHEMISTS

Development:

ta
Baql:e(er lowered

§11 CASCADE W. PKWY, S.2.. GRANO RAPIOS, MI 49506; (818) 9420970 Page: of 85-4
Well/Boring No.:
Clent: _General Motors - CPC
Project No.: 20484
. Permit No.:
Well/Boring Log Sheet  oate staneal1/26 Fished 11726785
County Township Fraction Section T R
KENT CITY OF WYOMING NE v, Nw', NEU, 24 6N 12W
Contractor: 2 £€3rNs Drilling  screen: LocationSketch : SEE LOCATION MAP
Address: Du t ton ) M ] Manufacmref: . ‘John Son ' - . Tommm oo - ' T
Material: _Stainless Steel
Equipment:CMF_ 45 Madet: 960
SlovGauze: 10 Dia.. 2! .
Sugervisor: D~ ‘Jfohn.son Length: 10!
. . enn . ' . !
Drilling Method(s) Der Depth Set: _20 . 7 To: 30.7
Hollow Stem 0-30' Casing
Auger & Splir Spaons Oia. Type Oepth Set
2 -0. L7
Grouting/Seal 2 Aalv —3—10_2‘0—7
To
Depoth To Material |
-0.3 30.7'Natural Soils  Elevation 681.3"
and Benseal; Casing: -
Cement at Sur- Gfound:
Ref. Pt.

Remarks (incluce nera, cther data avaiacie)

Qn_rope: three c¢asing
volumes removed Well has flush-mounted sealed metal cap with enclosed
Water Level:21. 19 F. 8elow: TEC. locking cap. Top of casing is cemented into concrete
Measured On: 12/6/85 floor,
(FEET) (FEET) Remarks
Thick- | Depth | SAMPLE
nese :T:E:sef Dezcripticn OEPTH ? b
0.3 i 0.3 WO0D BLOCK FLOQR . 3.95.4Q
0.8 i 1.1 | CONCRETE FLOOR 8.5[100
b9 4 6.0 1 SAND - fine to medium grained, brown 13.315.0
3.5 | 9.5 | SAND - fine grained, light brown B.520.i0
L5 1 14,0 ! SAND - fine to medium grained, brown 23.525.0
L.O 1 18.0 | SAND - gravelly, medium to coarse grained, brown, 18 4300
; ] slight odor i
.0 |, 24.0 SAND - very fine grained, light gray, odor |
2.0 ¢ 26.0 SAND - gravelly, medium to coarse grained, brown Lo
30.0 SAND - fine to medium, brown, becoming gravelly

at base




ED!| ENGINEERING & SCIENCE
ENGINEERS / GEOLOGISTS / 8IOLOGISTS / CHEMISTS
611 CASCADE W. PKWY, S.E.. GRAND RAPIDS, Mi 49508 (§16) $42-0970

Page: ot 8 5-5A
Well/Bonng Na.:

Clent: _teneral Motors - CPC
Project No.: 20LGA

Permit Na.:
Date Started_| 1726 Finished 1] /26/85

Well/Boring Log Sheet

County

KENT

Township | Fraction Section
CITY OF WYOMING NE, NW ', NE Y,

24

-
6N

R
12W

Contractor- > £€arns Orilling  screen:

Address: _Outton, Ml

Manutacturer:

Materiai:
Equipment CME__45 Model:
Slot/Gauze: Cia.
~Supervisor: 0. Jonhnson Length:
J. Venn Depth Jet: To:

Drilling Methodis)
Hollow Stem

Degth
0-7.7" Casing

Location Sketch * SEE LOCAT[ON HAP_

Auger & Splir Spoons Dia. Tyoe Depth Set
GroutingsSeal :.g
Cepth To Matarial Elevation
Casing:
Ground:
Fet. Pt.:
Deveionment: Remarks (imciude here, atner aata availabie)
Auger hit concrete with rebar at 7.5 feet below surface
Water Levet: St Seiow: After penetrating 0.2 feet into concrete we decided to
Measured On: - abandon well and move over and drill 85-GB
Remarks ’
(FEET) (FEET) l
Thick- | Depth | SAMPLE 5
nocz | Tz Bacs! Descrintion DEPTH ool
0.3 0.3 W0OD BLOCK FLOOR 3.55.9 | !
1.0 1.3 CONCRETE FLOOR L
6.2 7.5 SAND - gravelly, fine to medium grained, brown P
0.2 7.7 CONCRETE - sub-floor with rebar |




EDI ENGINEERING & SCIENCE
ENGINEERS / GEOLCGISTS / 8I0LOGISTS / CHEMISTS
611 CASCAQE W. PXWY, 3.E.. GRANG RAPICS. Mi 48506; {818) 9420970

Page: of 8c-
Well/Bonng No.: 5-58

Clen: _General Motors - CPC
Praject No.: 20L45A

Permit No.:

Well/Boring Log Sheet

Date Slarte 12/2 inished 12/2/85

County Township Fraction Section T A
KENT CITY OF WYQMING NE 7, NW ', NE ' 24 6N 12
Contractor: > t€arns Oril 1ing  screen: Location Skatch SEE LOCATION MAP
Address: _dutton. Mi Manufacturer: _Johnson o7 TTTrm T e
Materiai: _otainless Steel
Equipment: CME__45 Model: 960
Slot/Gauze:.___1Q Dia.. 2"
Supervisor: 0. ‘grOhn 29N Length: 10’
- 1
Drilling Method(s) =0n Denth DeptnSec_21.3 _To: _31.9
Hollow Stem O'BBL_ Casing
Auger & Split Spoons Dia. Type ODemhga .
Grouting/Seal - —falv. —;iiz 1.2
Centh To Material
-0.3 31.9' Natural Soils  Elevatien 681.3"
and Benseal;’ Casing: .
Cement at Sur- Sound i
face Ref. Pt.:
Development: _B8ai ier lowered

on _rope: three casing
volumes remaoved

Water Level: 21.23 rt gelow: TOC

Remarks (include here, atner data available)

Well has flush-mounted sealed metal cap with enclosed
locking cap. Top of casing is cemented into concrete

Measured On: 12 /6 /8¢ floor. This well was drilled after Well 85-5A was
olugged and abandoned
Remarks
(FEET) (FEET)
Thick- | Depth | SAMPLE |
mozs | ToBazse Descripticn OgPTH Lol
0.3 | 0.3 1  WO00D BLOCK FLOOR 3.5/5.0 |
0.8 : 1.1 ! CONCRETE FLOOR 8.510l0 |
11.9 §{ 13.0 | SAND - fine to medium grained, brown B.51510 ! |
5.0 18.0 | SAND - fine to medium grained, dark brown, some 18.512010 | !
i gravel and pebbles ;3.925l0 | |
1.8 19.8 | GRAVEL - with pebbles, brown to white 8.93010 | |
L, 24,5 SAND - fine grained, tan to brown f E
b, i 29.2 SAND - gravelly, coarse grained, brown: grades to '
gravel at base; no odor Pl
0.8 i 30.0 SAND - fine grained, brown to tan, no odor !
! oo
|
i !
-
. L
| i i
B | L




EDI ENGINEERING & SCIENCE

ENGINEERS / GEOLOGISTS / BIOLOGISTS / CHEMISTS

611 CASCADE W. PXWY, S.E.. GRANG RAPIDS, Ml 48506: (816) 342-0370 Page_’ Qf 85 - 6
Well/Boning No.:
Client: _General Motors - CPC
Project No.: 20LGA
" Permit No.:
Well/Boring Log Sheet  ouestarted 11/2Fiisnea 11/27/85
County Township Fraction Section T R
KENT CITY OF WYOMING NE ', NW Y. NE ' 24 6N 12W
Contractor: 2 £23rNs Orilling  screen: LocationSketch : SEE LOCATION MAP
Address: _Dutton, Ml Manufacturer: _Johnson ' B
Material: _oStainless Steel
Equipment: CME_ 45 Model: 960
Slot/Gauze:___10 Dia.: 2!
Supervisor: 8 jOh” son Length: 5 :
Drilling Method(s) S et DepinSet 195 Tor 24.9
Hollow Stem 0-25.5" Casing
Avger & Split Spoans Dia. Type Depth Set
Grouting/Seat 20 Jhalv. ““"—"Iz_'_.‘
DeBth gz’f .5'Na tuNli_%l‘e]nalso ils Elevation 6804
and Benseal; Casing: -
Cement at Sur- Ground:
Ref. Pt.:

Tace
Development: 83! ier lowered

Remarks (include nere, other data availabie)

on_rooe; three cssing
volumes remgwved Well has flush-mounted sealed metal cap with enclosed
water Level:_13-98 £ geiow: TOC. locking cap. Top of casing is cemented into congrete

Measured On: 12/6/85 sidewalk.

Remarks
(FEET)  (FEET)
Thick- | Depth | SAMPLE
! .

{ nezc | ToBeoo Descrigticn OEPTH Lo P
0.3 0.3 | CONCRETE SIDEWALK 3.55.0 !
3.7 4.0 | SAND - gravelly, fine to medium grained, brown 8.910.00 P
3.0 7.0 i SAND - gravelly, medium to coarse grained, brown 134150 1
6.0 {13.0 | SAND - gravelly, fine to medium grained, light brown8.520.0 | !
5.0 i 18.0 } SAND _ gravelly, medium to coarse grained, brown .525.10 i
Lo | 22.0 | SAND - silty, fine grained, brown ! !
2.0 2.0 SAND - fine to coarse grained, brown l
1.5 25.5 | SAND - gravelly, medium to coarse grained, brown i

‘ I




EDI ENGINEERING & SCIENCE
ENGINEERS / GEOLOGISTS / BIOLOGISTS / CHEMISTS
§11 CASCADE W. PKWY, S.E.; GRAND RAPIDS, M! 48506; (616) 942-0970

Well/Boring Log Sheet

Pagezéof : 8 5- 7
Well/Boring No.:

Client: _General Motors -
Project No.: 20LSA

Permit No.:

Date Startea] 1/27 Finished 11/27/85

County Township Fraction Section T R
KENT CITY OF WYOMING NE Ve NW Y, NE ', 24 6N 12W
Contractor: S t&arns Drilling Screen: LocationSketch : SEE LOCATION MAP
Address: _Dutton, Ml : Manufacturer; _Johnson
Materiai: Stain]eSS StEE]
Equipment: CME_ 45 Model: 360
Slot/Gauze: ... 10 Dia.: 2"
Supervisor: 8 \‘;Oh” son Length: 5! |
Drilling Method(s) e Depth Depth Set_20.6  To: _25.6
Hollow Stem 0-25' Casing

Auger & Split Spoons Dia. Type ~ Depth Set
2t _Galv. _0 To20 6!

Grouting/Seal To
Depth To Material |~
0 25.64' NMatural Soils  Elevation 678 7
and Benseal; . Casing: /6.7
Ground:

Cement at Sur-

Ref. Pt.:

ac
Deveiopment: Bac?er lowered
on_rope; three casing _

Remarks (inciude here, ather data available)

volumes removed. Well has flush-mounted sealed metal cap with enclased
Water Levei:20- 22 g gelow: TQC _locking cap. Top of casing is cemented into area of
Measured On: 12 /6./85 loose soil surrounding well,

Remarks

(FEET) (FEET)

Thick- | Depth SAMPLE

ness | ToBase Description DEPTH

0.2 0.2 WOQD CHIPS .55.0

5.8 6.0 SAND - fine to medium grained, brown 8.5[10.0
14.0 20.0 SAND - fine to coarse grained, brown 13.5/15.0

5.0 |25.0 SAND - fine grained, light brown 18.520.0




BUHING LUG NU. 201

OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT / ENGINEER

ALBERT KAHN ASSOCIATES,

INC.

LOCATION PROQJECT NAME
GRAND RAPIDS, MICHIGANM PLANT MODERNIZATION PROGRAM
LEGEND
< g . STANOARD PENETRATION., "N BLOWS/FT
; :_-4 z . ‘ NATURAL WATER COMTENT. N
S = : DEPTH 5 ATTERBERG LIMITS O -9 - X
z 0 N DESCRIPTION OF MATERIAL EF‘—' T Ll
3 ﬁ : Qu\, UNCONFINED COMPEESSIVE STRENGTH (KX
% % § FEET %3>O\cuuaur:o HANO PENETROMETER STRENGTH 1f
%] C
@ = *OO 1 2 > ?LE 4 5ty
SURFACE ELEVATION ® T 20 10 40 50 %.N
i | Dritler reported 3" of Wood
- 1 \Blocks_aver 15" of Concrete
5 TDriller reported Fine Sand with
N 7a 1.5' thick layer of fine to
N Jcoarse sand & gravel at 4.5'-
[ 10 Jpark Brown to Black changing to
_ 1Brown at 4.5'
1155 4Fine to Coarse Sand-Trace to Some @
- {Gravel-Moist-Light Brown-Medium (gy) \\\\\\
- 4Fine to Coarse Sand-Trace Silt & T~
2155 20 JGravel-Wet-Brown-Dense (SP) @
o 1(Chemical odor noted in Sample 2)
35S {Fine to Coarse Sand & Gravel-Trace
1to Some Silt-Wet-Brown-Dense (SP)
418S 304 .. . ) Koy
"~ 7]SiTty Fine Sand-Wet-Light Brown- //////
1Dense (SM)
5158 - @]
i *
5SS 10 ] %\\
1Silty Clay-Trace Sand-Dark Brown- | \\\\\ .
7153 4Stiff to Hard (CL) ® q *
-] /
8153 L0 J R *(
LY END OF BORING
N 7 30" of hollow stem auger was used
r ;*ﬁri111ng water was used below 27'
: 7] Boring backfilled with bentonite and paturall soils.
NOTE: The .ndicated sirat:! cation 'nes are approximale. MINERAL WELL
In situ, The trans g1 Delween matlerials may be qraauad PEAMIT NO.
i WATER LEVEL OBSERVATIONS *% BORING STARTED 3/31/85
BORING COMPLETED i ) o)
gzl““ WHILE SAMPL'NG OA WHILE ORILLING g SO orawn 8Y: PT -
19'11"  udeoiatElr AFTER COMPLETION roreman: Heff areroveo: AMS/GM . :
AFTER COMPLETION sos: L8109  smeer: 1/1 soil and materials
engineers, inc.
NOTE: Boring backtilled with natH
e ural soils unless otherwise noted.

oW




o[ Teem } ARCHITECT / ENGINEER /’0
ZNERAL MQTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC. 6/ ;Zg
CATION PROJECT NAM
F~RAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
) LEGEND
- . ITANMOARD PINETEATION. “N° SLOWS/$Y
:_-l g - “ MATURAL WATES COmMTIMT &
> 1X1cEPTH ' s S ATTIRSERG Limers O -9 -X
e DESCRIPTICN OF WMATERIAL ;& RN S
e N S o UNCONSINED COMPREISIVE STRENGTH  1ad
: A Wi FEET b Blar) CALISEATID waANG PENETIOMATIR ITRENGTH 1ei
: 3 ;-1 : - §
. - SCALE
TR SololN I S RS S L
SURFACE ELEVATIONM o 1c 20 19 <0 S0 %.N
r f~Oriller reported 10" of Concretz>— 1
B 3 -4
[ 1 Oriller reported F1ne to Medium
N < Brown Sand .
10 -
3 1 .
r ‘ —
nss ] Fine to Coarse Sand-Trace to Scme
y ] Gravel-Wet-Brown-Medium Dense
. o ,-J](SW) ' L
AdSS =5 90 J (A chemical odor was nated in ‘?
F i samples ! and 2! ; s
2 ¢< K ) /Q
t 1 Fine to Coarse Sand-Trace to Scme 7
] { Gravel-Wet-Light Brown-Dense (SW) .t
. 4S8 30 S A
o E,, ) L\\
C TTFiTE U CUETSE SadE I raCtE U SUNE F_ i
8] ss 1 Gravel-Wet-Light Brown-Oense P
4 (SP-SW) el —
} ° &
BLAS 40 - }\\
] Silty Clay-Trace Sand-Dark Brown- i SN~
1 Very Stiff to Hard (CL) » I AR
o= -
s ] ® T Vi
p \
4 /
4t S< a ® g
3 - END OF BORIGG
‘ 4
1 - 4 30 of hollow stem auger was usgd
' - F* Orilling-water used below 27°
{ 9 R
k -
{ TE:The .agicBied 112’ cat an ‘1nes are aporax:malte. J MINERAL WELL
’ 1A 1ty (Re faAL e Qeleeen materials M3y bDe graduatd PERAMIT NG, N ]
WATER UEVEL OBSEAVATIONS *~ BOARING STARTED [ 3/31/&S —
‘ BORING COMPLETED] “ Jaw
T Q! ¥
| %T;' WriLE SAMBL NG QR wmitE CRILLING RIG: SD ORAaww~ 8T £T m
z IMMEDIATELY AFTEA COMPLETION FOREHAHZJG ABpRaQveED: AHS/G"J 1 and mat |
) AFTEAR COMPLETION o8 LE109 smeer: 1 of 1 Soéﬂgmeeé‘ei;:is
NOTE: Boring Dacktilleg with naio
- B ural s01s uniess otherwise noted.




/ BORING LOG NO. 703
NER ARCHITECT s ENGINEER
~/ GENERAL MOTORS CORPORATION-CPC GROUP _ALBERT KAHN ASSOCIATES, INC.
" LOCATION PROJECT -NAME
’| GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM ]
et LEGEND
« w “ STANDARD PENETRATION, “H° (BLOWS/FT )
el w ¢ . W NATURAL WATEL CONTENT. &
! g : ; DEPTH E N ATTERSERG LiImITS O -9 -
z | " |e DESCRIPTION OF MATERIAL ;& TR LN
w w e IN S e UNCONFINED COMPRESSIVE STREMGTH (nié’
I a ; W] FEET :E‘ncuuuuo HAND PENETROMETER STRENGTH lisf-
' f < I3 ES SCALE
K @ < *QO 2 3 . 5 s
l SURFACE ELEVATION ® D 10 20 30 40 50 %N
8 ‘;Driﬂer Reported 18" of Concrete
- - :
l, d J DOriller Reported Dark Brown Sand
- 1 & Gravel
[ ] |Fo-
‘T 1SS { Fine to Coarse Sand-Trace to Some N
. { Gravel-Trace Silt-Light Brown- \
—5 =T 1 Moist-Medium Dense (SW) S
} 20 4 Fine Sand-Brown-Moist-Dense (SP) |
1 < e
1T ] Silty Fine to Coarse Sand-Trace ®//
’ { to Some Gravel-8rown-Wet-Medium ~
( , 7 Dense {SM) \
- - ] N
L 8155 30 = -Silty Fine Sand-Brown-Wet-Dense 58
] 1 to Medium Dense (SM)
5158 B
1 =TT 7 Silty Fine Sand-Gray-Saturated- L
1 40 J Loose (SM) @N
:.EE'L7 cc ] Silty Clay-Trace Sand & Gravel- \\Q
— { With Occasional Silt Seams-Gray- f
] Very Stiff to Hard (CL) \\
s g5 B so ] o D NP
| ] -
L ] END OF BORING
T ] NOTE: 50' of Hollow Stem Auger
. y 7 Used
PR - -
| L]
-‘.“ NOTE: The indicateg stratiftcation lines &re apgroximale, MINERAL WELL
;*;5;" — N aitu, the lransilion Defween materials may De graduaty PERMIT NO.
1 —_— WATER LEVEL OBSERVATIONS BORING BTARTED 4-21-5835
‘» BORING COMPLETED| 4-0 -85
i’ ]& WHILE SAMPLING OR WHILE DRILLING atg: CME 45B  oraww BY:AE;PL
: IMMEDIATELY AFTER COMPLETION FOREMAN: ST o APPROVED: . .
‘i_ — AFTEA COMPLETION Jos: L8109 sHEET: 1 of ] wmmmétﬁls




BORING LOG NO. 204

WNER ARCHITECT /ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
< Y] N STANDARD PENETRATION, "M~ 18LO0WS/FT !
- w s . W NATURAL WATER CONTENT, N
g > || DEPTH E N ATTERBERG LiIMITS H-@-X
z | " | DESCRIPTION OF MATERIAL ~ £ TR RS
- 2 7] UNCOMNFINED COMPRESSIVE STRENGTH 1iel
: ; "_u_, FEET tﬂ * CALIBRATED WAND PENETROMETER STRENGTN (14f
<3 3 SCALE
T ST T TN ST
SURFACE ELEVATION @ ® 10 20 30 40 50 %N
L {+ Driller Reported 12' Concrete -
5 7 Driller Reported Brown Fine Sand-
- 1 Occasional Fine Gravel
N {Oriller Repartéd Black Fine to
5 1 Medium Sand
[ 10 J Driller Re or‘é:ed Dark Brown Fine
an
- 9 Oriller Reported Brown Fine Sand
] Fine to_Coarse Sand-Trace to Some
] Gravel- TBace Sj %t -Brown-Moist-
2 1SS & 09 1 Fine Sana-Trace :1Tt -Brown-Wet- ;g
"1 Medium Dense (SP) / ;
7 !
ERENY 1 Fine to Coarse Sand-Trace to Somef ;8/
4 Gravel-Trace Silt-Brown-Wet-
] Medium Dense (SW-SM)
1SS ; ®
30 4 {
1 : 7 Silty Very Fine Sand-Brown-Wet-
54 SS 1 Medium Dense (SM)
[ ]
SRR IES 40-i Silty Clay-Trace Sand & Gravel-
4 Gray-Stiff to Hard (CL)
- 1 [5S .
gt 50
¥ ] _ END OF BORING
L4 - - &
‘ L ]
ft i ] NOTE: 50' of Hollow Stem Auger
5 ] Used
3 - -
T ;TE:THQ indicated siratilication lines &are approximate. MINERAL WELL
L 1A 31y, the transilion belween materials may bde graduald PERMIT NO.
v“L WATER LEVEL OBSERVATIONS BORING STARTED 4-21-85 7 _—
| BORING COMPLETED| 4-771-86% Pyt Sr——

20"

wc ——S_ WHILE SAMPULING OR WHILE DRILLING

——

IMMEDIATELY

AFTER COMPLETION
AFTER COMPLETION

rig: Acker prawn 8Y: PT
roreman: Heff approveD:AS/TM
sos: 8109 sHeeT: 1 of 1

e et

sofl and materiais -

NOTE Bormq backfilled with naH

engineers, inc

e mlta il mdmeoa mbbmmaniloa b



BUKING LUG NU. 2065

OWNER ARCHITECT / ENGINEER
GENERAL MOTORS CORPORATION CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PRQJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MQDERNIZATION PROGRAM
, LEGEND
x w N STANDARD PENETRATION, “N° (8LOWS/FT.!
© :.l. g - ‘ MATURAL WATER CONTENT, N
§ '_>_' : DEPTH EE: ATTERBERG LIMITS O - @ -
z @ DESCRIPTION OF MATERIAL x RN Ll
w 3 a IN Q; UNCONFINED COMPRESSIVE STRENGTH 11
% % é FEET ':S:'_E**\Q\CALleurzo Hauosr’cﬁ:ir;ousru STRENGTH '1ai.
@ | 7 OO0 1 2 3 ‘ 5 tsf
SURFACE ELEVATION ® ® 10 20 10 40 50 %.N
i _——\Drﬂ]er Reported 12" of Concrete
" 1 Driller Reported Fine to Coarse .
f 1 Sand-Some Fine Gravel-Dark Brown
10
153 4 Fine to Coarse Sand-Trace Graveltg oY
513% 1 Brown-Moist Loose to Medium \
a 1 Dense (SP) \®\
[ ] N
ITSS T Fire Sand-Trace ome Silt- ]
C 20'? Erown-‘ﬁet-sense fgbﬁ /99
5 { Fine to Coarse Sand-Trace to @L
4155 ] Some Silt-& Gravel-Brown-Wet-
- 9 Medium Dense {SM) T~
STSSHE 30 \)zfi
30 4 . =
i 1 Fine Sand-Trace to Some Silt- ‘
- i Brown-Wet-Very Dense to Dense /
61 55 T (M) /9
s ] o
i 40‘, Fine Sandy Silt-With Occasional \/ @Q
N 1 Fine Sand Layers-Gray-Saturated- V4
B[ SS { Medium Dense to Dense (ML)
; :fﬂty Clay-Trace Sand & Gravel /
g ss 50 { Gray-Hard (CL) ’/ %4.
L END OF BORING
N 71 NOTE: 50' of Hollow Stem Auger
N 3 Used-Boring Performed
- Below A 25'Depth
NOTE: The indicated stratilication lines are approximate. MINERAL WELL
in sity, the transition Detween materials may De gradualy PERMIT NO.
WATER LEVEL OHBSERVATIONS BORING STARTED - 4-14-85
BORING COMPLETED| 4-14-85

. ,

20" WHILE SAMPLING OR WHILE ORILLING
1

28 lMNéqDlATELY

WCT @ 19.

AFTER COMPLETION

AFTER COMPLETION Jos: L.

aig: CME 550
ForReMAaN: GRY

oRAWN 8Y: PT
aperovep: AS/PL
sueeT: 1 of 1

8109 soil and materials'

NOTE: Boring backfilied with natq
ural soils unless otherwise noted.

engineers, inc -




BORING LOG NO. 505

OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT / ENGINEER

ALBERT KAHN ASSOCIATES, INC.

PROJECT NAME

LOCATION
GRAND RAPIDS, MICHIGAN' PLANT MODERNIZATION PROGRAM
LEGEND
5 :J) N STANDARD PENETRATION, "N” (BLOWS/FT.)
o=y wo S . ‘ NATURAL WATER CONTENT, S
§ ;—: | oePTH E& ATTERBERG LIMITS O - @ -X
z @« DESCRIPTION OF MATERIAL ; (AR L%
w 3 =] IN Clu\, UNCONFINED COMPRESSIVE STRENGTH Lo
: ; :‘ FEET ’;3 * CALIBRATED HAND PENETROMETER STRENGTH lish:
f < |3 S SCALE
21 NS N S B S L
SURFACE ELEVATION ® ® 10 20 30 40 50 %N
L Oriller reported 12" Concrete ,
1 {SS 7 Fine to Coarse Sand Fill-Trace Q&\\\\
5 Tes ] 4 to Some Silt & Grave] Dark Brownj ®
— Moist-Dense (SP-Fill) -
3 1SS ] Fine to Coarse-Sand-Trace Gravel; |
g B 10 ] Light Brown-Moist-Medium Dense-
(SP)
S 1 Fine to Medium Sand-Trace Gravel; éa\\
4 Light Brown-Moist to Wet-Medium \\\\\\
1 Dense to Dense (SP)
5SS 20 - NOTE: Sample 6 Had a Chemical \\\\®
] Odor e
7155 ] 9/
1 Fine to Coarse Sand-Trace to
7 Some Gravel-Brown-Wet-Medium
RS 30-1 Dense {SW)
] .
9[5S B %
0158 40 ] Fine Sandy Silt-Gray-Saturated- ég
| Medium Dense (ML) /
11 _[SS ] @
. QJ/Si]ty CTay-Trace Sand & Graveld \\\\\N\s .
72153 5041 Gray-Hard (CL) ) O
i ] End of Boring
N 7 NOTE: 50'of Hollow Stem Auger
- - Used
NOTE: The tndicated stratification lines are approximate. MINERAL WELL
In situ, the transition bDetlween materiais may be graduald PERMIT NO.
WATER LEVEL OB8SERVATIONS BORING STARTED 4-14-85
BORING COMPLETED| 4-14-85
22.5" whne SAMPLING OR WHILE ORILLING atg: CME 458  omawn 8Y: PT
IMMEDIATELY AFTER COMPLETION ForeMan: ST aperoven: AS/PL soil and materials
Cl_@9.5 AFTER COMPLETION som: L8109 SHEET: | of 1 engineers, inc -
NOTE: Boring backfilled with naty
ural soils uniess otherwise noted.




BORING LOG NO. 2q7

OWNER

GEN

ERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT / ENGINEER

ALBERT KAHN ASSOCIATES,

INC.

LOCAT

GRAND RAPIDS, MICHIGAN

ION

PROJECT NAM

PLANT MODERNI

ZATION PROGRAM

LEGEND
x w N STANODARD PENETRATION, "N° (BLOWS/FT
g w g . ‘ NATURAL WATER COMTENT. N
§ > Xl oePTH E N ATTERBERG LIMITS O - @ - X
z | " e DESCRIPTION OF MATERIAL EE: rLS Lo
w ‘j Qo N o; UNCONFINED COMPRESSIVE STRENGTH (i’
E‘. a g FEET i:_f,* CALIBRATED HAND PENETROMETER STRENGTH {ief:
= z < S SCALE
@ @ < *QO 1 2 3 4 s tsf
SURFACE ELEVATION @ D 10 20 30 40 50 %.N
Orijler rted [Z77 Loncrete - —_
T3S 4 Fine to Meggum Sand Fill-Trace @R
| 1. Silt & Gravel- -Brown-Moist-Very L )
2 1SS Dense (SP-Fill) _
1 4 _Fine to Coarse Sand Fill-Trace . — S
3.1SS ﬂb\gome Black Cinders-Black-Moist- ' //g@
| ; >
RS 10 | Dense (SP-Fill) @l\\
iy ] F1ne}3§ Coaq%e Sand &rgcg 311t &
4 GravelBrown-Moi o Wet=Medium
515SS 2 ] gense :to too ?g §
2 4 NOTE: Sample 6 had a chemical
6 5SS 20 - Odor.
7 {SS 1 ‘
- 4 Silty Fine to Coarse Sand-Trace
L 1 to Some Gravel-Brown-Wet-Medium
FRES 30 n to Dense (SM“GM) @\
TTSS - @
C ] el
- . B e
T SS 40 J Fine Sandy Silt-Gray-Saturated- ®
1 Medium Dense (ML)
4 Silty Clay-Trace Sand & Gravel-
T3S 1 Gray-Very Stiff (CL) 4}'*C>@}\T\~\\\
1/Trace to Some Sand-Trace Gravel-| 4 '\<\::\‘\\\u\\
RV 503Y Gray-Hard-Silty Clay (CL) - % (Q—— O—]
L 4 END OF BORING
1 NOTE: 50" of Hollow Stem Alger
3 R Used-
1
-
OTE: The indicate stratitication lines are approximate. MINERAL WELL _ _
" |nh xn(u.c:ne (!r:nsn‘(io(n bc(lween materiais r:fy be gradual PERMIT NO. 335 832 141
WATER LEVEL OBSERVATIONS BORING STARTED 4-14-85
BORING COMPLETED| 4-]14-85
1 WHILE SAMPLING OR WHILE DRILLING alg: CME ;5_8 DAAWN BY:APSEPL
—. IMMEDIATELY AFTER COMPLETION FOREMAN: APPROVED: . . .
CI @ 8 AFTER COMPLETION sos: L8109  sweer: 1 of 1 ﬂ;;ﬁegfﬁ‘.s
NOTE: Baring backfilled with naty
ural soils uniess otherwisanoted.




BORING LOG NO. 208

OWNER ARCHITECT / ENGINEER

GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.

LOCATION . PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
« w N STANDARD PENETRATION, "N~ (B8LOWS/FT.)
wi %) .
o :.J g . ‘ NATURZAL WATER CONTENT, N
g b : DEPTH E ATTERBERG LIMITS O - @ - X
z |7 e N DESCARIPTION OF MATERIAL E& PN L
w u-.l‘ Q ! Q; UNCONFINED COMPRESSIVE STRENGTH (1)
E-J ; tﬂ FEET I:S * CALIBRATED HAND PENETROMETER STRENGTH f{1ef;
T2 03 3 SCALE
= -
0 @< *QO 1 2 3 4 5 st
3 { i 11 —} %
SURFACE ELEVATION @ @0 20 30 40 s0 %N
L riller Reported 11" Concrete :
T i 1 Fine Sand-Fill-Light Brown-Moist+ ® -
! 1 Very Loose (SP-Fill)
L /ﬁrﬂler Reported Concrete With)
- 9 4_Reinforcing Steel
. i END OF BORING
Boring Offset and redrilled - -
L See Boring 208A
- - NOTE: 10' of Hollow Stem Auger
L B Used.
i
]
- 5 -
o 1
NOTE: The indicated stratificatian lines are appraximate. MINERAL WELL
In situ, the transition belween materials may be gradualy PEAMIT NO. s
WATER LEVEL O@SERVATIONS BORING STARTED 4-14-85 S —
TBORING COMPLETED| 4-74-85 J—
_g_(ﬂe_ WHILE SAMPLING OR WHILE ORILLING RIG: orawn 8Y: PT
_Oﬁ. IMMEDIATELY AFTER COMPLETION FOREMANI APPROVED: AS/PL l nd t . i
AFTER COMPLETION Jos: L8109 sweeT: 1 of 1 soil and matenais
engineers, INC
NOTE: Boring backfilled with naty
ural soils unlessiotherwisenoted.




BORING LOG NO. 208 2

OWNER . ARCHITECT/ ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHM ASSOCIATES, INC.
LOCATION : P OJECT B‘Eﬁ% FZ
GRAND RAPIDS, MICHIGAN LANT #0O N{ZATION PROGRAM
LEGEND
S 8 N STANDAROD PENETRATION, "N° BLOWS/ET:
@ w1z . NATURA
5 a |Z E o ~A U WATER CONTENT, N
> DEPTH - ATTERBER PMET - -
2| e N DESCRIPTION OF MATERIAL - E FrERBERG LimiTs ﬁ-\ o >L<H
e ; 2 FEET S5 UNCONFINED COMPRESSIVE STRENGTH ‘el
; z |7 ;S * CALIBRATED HANG PENETROMETER STRENGIH 1if
PRI E: > |, SCALE
< OOt1 2 3 4 S tsf
SURFACE ELEVATION PYoRL 70 5 " 5}0 _—
- — Driller Reported 11" of Concrete -
N 1 Fine to Medium Sand Fill-Trace
1 SS 4 Silt, Gravel & Cinders-Brown-
o 1 Moist-Very Loose- (SP-Fill) ?
s ) 1 1 Fine to Medium Sand-Trace Silt
04 & Gravel-Brown-Moist-Very.Loose
4 (spP)
3 S5 1 ®\
7 |
71 Fine to Coarse Sand-Trace to /
5 158 71 Some Gravel-Trace Silt-8rown- ®/
4 Moist to Wet-Medium Dense to
1 -Loose (SW)
6 SS 30 ®.
7SS ] \co
] T
4 \J
8 | SS 40 ] I ! éa
-1 L
9 SS . . . . . -
Fine Sandy Silt With Occasional ® /®
7 Silty Clay Layers-Gray-Medium ]
T 50—* Dense (ML) &<
1 : |
111SS 1 Silty Clay-Trace Sand-With Oc- *O (] - Q®
1 casional Silt Layers-Gray- |
4 Medium (CL) \ |
12 1S9 60 /o /@4
] \ 7
31SS . 0 en—
- 1 Jsitty Clay- Trace to Some Sand '
ramses 8 -——/;ac)é ravel-Gray-Stiff to Ver,\ o \ —
70 stiff (CL) ® 0 ®
a ] CONTINUED ON PAGE 2
- 1
L v




BORING LUG NO. 208 4

OWNER AACHITECT /ENGINEER
" GENERAL MOTORS CORPQRATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
_ LEGEND
E w N STANOARD PENETRATION, “N° {(BLOWS/FT)
a w g . W NATURAL WATER CONTENT. =
§ > |<|oepTH E ATTERBERG LIMITS O - @ - X
z | " e DESCRIPTION OF MATERIAL E& S e
w I:‘J Q IN Q; UNCONFINED COMPRESSIVE STRENGTH  {1uff
EJ. ; ‘_‘j FEET :f * CALIBRATED HAND PENETROMETER STRENGTH 1ci:
I3z 3 SCALE
I T *OO 1 2 3 4 s tat
SURFACE ELEVATION @ D 10 20 30 40 S0 %N
] CONTINUED FROM PAGE 2
- 70 T L
IS ° O ®.
L - \ AN
\ s
» 4 * N
16 |SS 80 _] ﬂ‘/ ®\
] } 7
7[ss : f\ * }/}2?——
] Silty Clay-Trace to Some Sand - ////'M
T Trace Gravel-Gray-Stiff to * N
18 155 90 Very Stiff (CL) q ®<\
] A .
e i
19 _[SS B * (] -@—
E /
-] |
I 100 4
70135 4 Fine Sandy Silt-Saturated-Very Q7=
- s Dense (ML)
L 1104 :
! ] Silty Clay-Trace to Some Sand- |
5 ] Trace Weathered Bl?ck Shale & |
211SS 115 A Limestone-Gray (CL o
- ] END OF BORING
- - NOTE: 40' of Hollow Stem
- - Auger Used. Rotary Drilling
] Was Performed Below a 40'Depth
NOTE: The indicated stratification lines are apgroximate, MINERAL WELL
In situ. the transilion belween materiais may be graduald PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-21-85
"BORING COMPLETED| 4-21-85
22" WHILE SAMPLING OR WHILE ORILLING aig: CME 550 opmawn 8v: PT
IMMEDIATELY AFTER COMPLETION coreman: GRY aperoveon: AS/PL ] )
AFTER COMPLETION sos: L8109 sueeT: 2 of 2 soil and materials
engineers, INC
NOTE: Boring backfiilled with naty
ural soils unless otherwise noted.




BORING LOG NO. 209
OWNER ARCHITECT s ENGINEER
GENERAL MOTORS CORPORATION- CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
e:J w N STANOAROD PENETRATION, "N~ [8LOWS/FT)
a w 3 . W NATURAL WATEZ CONTENT, &
z > |<|pePTH & ATTERSERG LIMITS O - @ -XK
o -
z |5 e DESCRIPTION OF MATERIAL ;& TR s
w :4 a IN a; UNCONFINED COMPRESSIVE STREMGTH (i
E’. ; g FEET ’___2* CALIBRATED HAMD PENETROMETER STRENGTH ‘ref
Il 2z e SCALE
a | P < OO 2 3 4 S taf
SURFACE ELEVATION ® D10 20 30 40 50 %N
i —1Driller Reported 7" of Concretef T
! 1 Fine to Medium Sand Fill-Trace
1155 1 Gravel-Brown-Moist-Medium Dense f’
4. (SP-Fill)
c] 55 10 J Fine Sand-Light Brown-Moist-
i 1 Loose (SP \
31SS 3 @\"—— o
S 20 _ ®
r 1 Fine to Coarse Sand-Trace to
s Some Gravel-Trace Silt-Brown-
5] SS 1 Moist to Wet-Medium Dense (SW) \
5SS 30 @
N ] \\\
/1SS Silty Fine Sand-Trace to Some R
- i Gravel-Brown-Wet-Dense (SM)
e f ‘ S A
40 4 Fine Sandy Silt-Wet-Gray-Dense ) @
- 4 (ML) -
9SS I 1 /67/
10] SS - 50_3 Silty Clay-Trace to Some Sand- ‘#
- 1 Trace Gravel-Very Stiff to Hard
- 1 (CL) | ~
111 SS ] l. * (O &
] | \\ =
S = END OF BORIN > s \®—_
! RING NOTE: of Hqllow|{Stem r Used-Wdsh Borin
- - Serforme Bech a 3Cvg8eptﬁ. ) e
NOTE: The indicated stratification lines are approximale. MINERAL WELL
in situ, the transttion between materials may be gradual PEAMIT NO. - e
WATER LEVEL OBSERVATIONS BORING STARTED 4-14-85 :ﬂa
BORING COMPLETED| 4-14-85 S
.2.2:__ WHILE SAMPLING OR WHILE ORILLING aig: CME 550  pmawwn 8v: PT -
32 MMEDIATELY AFTER COMPLETION roremMan:GRY  approvec:AS/PL ) )
cre 17 AFTER COMPLETION sos: L8109  sweer: 1 of | soil and materials
engineers, inc
NOTE: Boring backfilled with naty
iieal enmile inlace Antharwica noted.




BORING LOG NO. 219

OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT / ENGINEER

ALBERT KAHN ASSOCIATES, INC.

PROQJECT NAME

Lﬁii&ﬁg RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
' LEGEND
o w N STANOARD PENETRATION, "N~ (BLOWS/FT)
: w (z) . ‘ NATURAL WATET CONTERT, =N
3 ;‘_‘ : DEPTH E & ATTERBERG LIMITS O - @ -¥X
z |7 e DESCRIPTION OF MATERIAL p TN WIEN
w w [®] IN C’u\) UNMCONEINED COMPRESSIVE STRENGTH (1ef!
o E_J w| FEET :3 * CALIBRATED HAND PENETROMETER STRENGTH Uieh:
3 2 = ES SCALE
a @ ; *QO 1 2 3 4 5 taf
SURFACE ELEVATION ® D10 20 30 40 50 %.N
_DOriller Noted 12" Concrete - —_
r 1 Fine Sand Fill-Trace Medium Sandf
IS 4 Light Brown-Moist-Loose (SP-Fill)
55 5 1 Fine to Medium Sand-Trace Silt &
10 -1 Gravel-Brown-Moist-Loose (SP-SM)
-3 SS 1
T SSH o | Fine to Coarse Sand-Trace to-
-1 Some Gravel-Trace Silt Brown-
4 Moist to Wet-Loose to Medium
5155 . Dense (SW) ® \\\\\
RS 7 NOTE: Samples 5 & 6 had a .
30 4 chemical odor. Ny
B - S R— i D -
7 { 5SS . s
1 Silty Fine Sand With Fine Sandy
4 Silt Layers-Gray-Saturated- @
8 | SS 40 - Dense (SM-ML) /
9 1. SS ] //99
] Y
10 50 4 Silty Clay-Trace to Some Sand-
1 Trace Gravel-With Occasional / \%Q(:
Silt Seams-Gray-Stiff to Very e
RSN 1 stiff (cL) | ° /O
- -
12 SS B 60 1 ® 40
END OF BQRING
- 4 NOTE: 60' of Hollow Stem Auger |sed |
NOTE: The indicated stratilication lines are apgproximale. MINERAL WELL
In situ. the transilion bDetlween malariais may be graduald PEAMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-21-85
BORING COMPLETED]| 4-21-85
22.2"' WHILE SAMPLING OR WHILE ORILLING Rig: Acker DRAWN BY: PT"
IMMEDIATELY AFTER COMPLETION FOREMAN: Heff appraven:AS|PL ) .
AFTER COMPLETION sos: L8109 SHEET: S%‘ﬂ;?ﬁéggﬁg??
NOTE: Boring backfilfled with naly
ural soils unless otherwisanotled.




BURING Lua iww. if

OWNER AACHITECT 7 ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PAQJECT NAME
GRAND RAPIDS, MICHIGAN - PLANT MODERNIZATION PROGRAM
} LEGEND
S wd < STANGCARO PENETRATION, "N 'BLOWS/FY
@ w g - W NATUTAL WATER CONTENT. ~
g : : DEPTH ; ATTERBERG LimITs O - -X
z « N DESCRIPTION OFfF MATERIAL EE: PN [
w ﬂ a Qu\, UNCONEFEINED COMPRESSIVE STRENGTH ref
B.J ; 'ﬂ FEET ':3* CALIBRATED HAND PENETROMETER STRENGTH tf
f |z S SCALE
P LS T S SN S AL
SURFACE ELEVATION ® D 10 20 10 40 50 %.N
1 SS l : g
S3 4 Fine to Medium Sand-Trace Gravel-
] 1 Moist-Brown-Loose (SP) - (f
3-S5 { Possible Fill ;
44 S5 10 Q]
9l sS ] ’ ®
5155 20 Fine to Coarse Sand-Some Gravel-
- Trace Silt-Moist-Brown-Medium
C 1 Dense (SW)
71.5S ] ?
8l SS 30. ] : . . @L\
al SS_ - ®
JTFine to Medium Sand-Wet- Brown-
0] 55 40 J Medium Dense (SP) :
- \
T35S ] Fine Sand-Trace Silt & Clay-Wet-
1 Gray- Dense (SP-SC) 7’
TS <o g
, ] Silty Clay-Trace Sand-Gray-
1355 : 1 Very Stiff to Hard (CL) ®
_ ( O\k
] / D
14 S8 N L ' *O
AR END OF BURING
430" of hollow stem auger was_used
NOTE: The indicated stratification lines are approximate. MINERAL WELL
ln $itu. lhe lransilion De{ween materiais may te gradua PEARAMIT NO.
WATER LEVEL OBSERVATIONS BOAING STAATED 3/31/85
l BORING COMPLETED L
__2_3_ WHILE SAMPLING OR WHILE DRILLING aig: S0 orawn 8Y: PT
IMMEDIATELY AFTER COMPLETION coreman: Heffaeeacven:AMS/GH: ] -
AFTER COMPLETION joa: L8109 snweet: 1 of 1 soil and materiais
A engineers, inc
Drilling water used below 30' NOTE: Boring backfitled with naty
) ural soils uniess otherwise noted.




BUKING LUUG NuU. 2i3

OWNER ARCHITECT / ENGINEER

GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.

LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN' PLANT MODERNIZATION PROGRAM
_ LEGEND
@ w \\®\SYANOARO PENETRATION, "N™ (BLOWS/FT!
ud &}
© wo |z . W NATURAL WATEE CONTENT. N
g : : DEPTH E E: s ATTERBERG LIMITS O -@-X
z 0 DESCRIPTION OF MATERIAL > XN L
w g o IN Q; UNCONFINED COMPRESSIVE STRENGTH  t1sf
BJ.. ; ﬁ FEET ’:ﬂ%\cunuu:o HAND PENETROMETER STRENGTH Liaf;
f < ; g SCALE
a | s OO0 1 2 3 4 5 tsf
SURFACE ELEVATION @D 20 30 40 50 %N
N . CONTINUED FROM PAGE 1
- 70 I
15| S ] H *Cfﬁ
n : Silty Clay-Trace Sand & Gravel- | /
AR 80 Gray-Hard (CL) 0\ g\
17 | SS ] /}' oy
S / / \
18 155 90 1. ) | . . & Ot
C Fine Sand-Trace Silt-Gray-Wet- ~_
19 1 sS 1 Very Dense (SP) g
I Medium to Coarse Sand With ' o0
20 1 SS 100 Gravel-Gray -Wet-Dense (SW) ®‘
C ] END OF BORING
3 7 NOTE: 35' of Hollow Stem Auger
y 71 Used. Rotary Drilling per-
I~ - formed Below a 35' depth.
NOTE: The indicated stratification lines afe approximate. MINERAL WELL
in situ, the transition Detween materiais may be gradual PERAMIT NO.
WATER LEVEL OBSERVATIONS BQARING STARTED 4-14-85
: BORING COMPLETED| 4-14-85
_ 22" WHILE SAMPLING OR WHILE DRILLING aig: Acker orawN 8Y: PT
_None_  |MmMEDIATELY AFTER COMPLETION coreman: Heff approven: AS/TM . )
AFTER COMPLETION sos: L8109 sweeT: 2 Oof 2 soil and materials
- engineers, INC
NOTE: Boring backfilted with natly
ural soils unless otherwisanoted.




BORING LOG NO. 304

- OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT 7 ENGINEER

ALBERT KAHN ASSOCIATES,

INC.

PAOJECT NAME

LOCATION _
GRAND RAPIDS, MICHIGAN - PLANT MODERNIZATION PROGRAM
. LEGEND
o w \\QSYANOARO PENETRATION, "N~ (8LOWS/FT}
‘,; wt ‘i) . ‘ NATURAL WATER CONTENT. N
g - =] DERTH E,, ATTERBERG LImITS O - @ -X
z |7 e DESCRIPTION OF MATERIAL = i LS Lo
" w a IN Qu\, UNCOMNEINED COMPRESSIVE STRENGTH 1ih-
3 ; l:lj FEET = Dl CALIBRATED HAND PENETROMETER STRENGTH ‘14i:
z < |3 E5 SCALE
b “ = *QO 2 3 4 5 tst
SURFACE ELEVATION 95 .6 @ ® 1o 20 10 40 50 %N
<< —Driller Reported 11" of Concreter i B
1 Silty Fine to Medium Sand Fill- /}g}@
¢ IS5 Trace Gravel-Brown-Moist-Medium
<< Dense to Loose (SM-Fill) & |
S "‘Am?f'hous Peat-1r ac? t?'gome Woodf ép ' .
10 - ack-Moist-Loose —
:_\FOTE Sample 4 had a chem1ca1/[
odor
5 1SS - QD
S i 20 7 Fine to Medium Sand-Trace to Some
i -] Gravel-Brown-Moist to Wet-Medium
- 1 Dense to Loose (SP) \\\\
7 1S5S y 727
- -4
5SS @ 30 | *
L | END OF BORING
L 1 NOTE: Driller reported solvant
- ] odor in peat and wet sand
r 1 samples.
! 30" of Hollow Stem Auger used.
]
NOTE: 'The indicated stratilicatian lines are approximate. MINERAL WELL
In situ, the lrans:ilion belween materiais may be graduaid PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-85
BORING COMPLETED 4-11-8%5
17! WHILE SAMPLING OR WHILE DRILLING mig: CME 233 orawn BY: PT
15" IMMEDIATELY AFTER COMPLETION FOREMAN: APPROVED: AS/PL . :
AFTER COMPLETION soe: L8109 sHEET: ] of ] Soéln%?geggﬁgi_‘s
WCI @ 13" NOTE: Boring backfilled with naty
ural soils unless otherw1senoted




BORING LUG NU. 305
 OWNER ARCHITECT 7 ENGINEER
GENERAL MOTORS CORPORATIQN—CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PAOJECT NAME
GRAND RAPIDS, MICHIGAN ~ PLANT MODERNIZATION PROGRAM
, LEGEND
S w N STANQARD PENETRATION, “N™ ! BLOWS/FT}
@ o (i) . W NATURAL WATET CONTENT. N
§ > <l oepTH EE—_- ~ ATIERBERG LIMITS O -9 -X
z « DESCRIPTION OF MATERIAL ; LN Ll
w L_I-J‘ a N O; UNCONFINEOD COMPRESSIVE STRENGTH (eaf”
: ; ﬁ FEET 0:3 * CAlIBRATED HAMND PENETROMETER STRENGIH ‘vii
f < ; § SCALE
a | QO 2 3 4 5 tst
SURFACE ELEVATION 95.5 ® D 10 20 30 40 50 %.N
T —Driller Reported 95" of Concrete : —_ — - 1 -
S 1 Silty Fing to foars and Fill- @
1 Tract to Some Gravel-Dark Gray P .
2] 55 Turm‘n% Brown 84'-Moi t-Densﬁ , /®
| . __td Medium Dense (SM-F1 Y - R _
3155 { \Driller.Reported 12"Concrete ~ ?
s Sea Nate A .- 2'6
10. 4 Amorphous Peat-[race Wood Fibersy . ®—
i Black-Moist-Loose (PT) A U
5155 ]
L 71 Fine to Medium Sand-Trace Silt &
= 4 Gravel-Brown-Wet-Loose to Medium
b1 55 20 - Dense (SP) /@
7155 ] ®\
] S
g 55 M-30 - @
] END OF BORING
% 7 MNote A: Fine to Medium Sand
5 4 Fill-Trace Silt & Gravel-Brown-
- 1 Moist-Very Loose (SP-Fill)
o 71 NOTE: 30' of Hollow Stem Auger
- ] Used
NOTE: The indicated stratification lhines are approximate. MINERAL WELL
In situ, lhe transition belween malernals may be graduat] PERAMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-85
— BORING COMPLETED| 4-11-88
16" WHILE SAMPLING OR WHILE ORILLING aig: CME 45 B prawn av: PT
9'7I IMMEDIATELY AFTER COMPLETION FOREMANIST APPROVEO:AS/PL . .
AFTER COMPLETION Jos: L8109 sHeet: 1 of 1 soil and materiais
A : . engineers, iNC-
NOTE:Boring backfilled with naly
ural soils uniess otherwisenated.




SpuUHING LUQG NUL 3Up

OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

AACHITECT /ENGINEER

ALBERT KAHN ASSOCIATES,

INC.

PROJ ECT NAME

LOCATION
GRAND RAPIDS, MICHIGAN . PLANT MODERNIZATION PROGRAM
LEGEND
E w \\@(srANbAno PENETRATION, "N~ 1BLOWS/FT!
a : (z) . W NATURAL WATET COMTENT. N
§ - : DEPTH E_ ATTERBERG LimITS O - @ -X
z @ DESCRIPTION OF MATERIAL >~ rON s
w 1o IN g o UNCO t0 COo .
w w w ~N NEIN MPRESSIVE STRENGTH 11l
: ; L.uJ FEET ’_—_5‘ * CALIBRATED HAND PENETROMETER STRENGTH ‘11l
f < |3 2 SCALE
@ @ < *OO } 2 3 4 5 st
SURFACE ELEVATION 95.4 PYORE 20 30 40 S0 %N
" S SU - e = b e e} — ____*-_,...
11SS 1 Fine to Megwm gang} = l “Tr [--®
{—Silt-Brown-Moist-Dense (SP- Fﬂﬁ] ‘:';9/ R
2 ]SS Silty Fine Sand Fill-Trace Roots /3 ®
3153 & Gravel-Black-Moist-Loose to ®
1 _Very Loose (SM-Fill) __ o @& I S
41538 10 4 Amorphous Peat- -Trace Wood & Rootg- Q? ®
1_Black-Moist-Loose (PT) | —_
5133 i @T
TS 20 Fine to Coarse Sand-Trace ‘
1 Gravel-B8rown-Wet-Very Loose to
1 Medium Dense (SW)
7155 ’ @’\
N ™~
\.
5155 30 . B
- i END OF BORING
L NOTE: 30' of Hollow Stem Auger
L 4 Used
- )
— ]
T
NOTE: The indicated stratilication lines afe approximate. MINERAL WELL
ln situ, the transitian Delween materialis may be gradualy PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-85
AORING COMPLETED|( 4-11-85
17! WHILE SAMPLING OR WHILE DORILLING aig:CME 458 pgawn 8y: PT
11.3'  |MMEOIATELY AFTER COMPLETION Foreman: ST approveo:AS/PL . )
AFTER COMPLETION sos: LB109 sneer: 1 of 1 Soé'na?gegitﬁgiis
wer e 11.3° NOTE: Boring backfiiled with nal] 3 ' )
ura! soils unless otherwise noted.




BORING LOG NO. 307

T OwWNER ARCHITECT / ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION . PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
S :’J N STANDARD PENETRATION, "N™ 18LOWS/FT!
P LcaLJ > . @ NATURAL WATET CONTENT. N
g > : DEPTH E,. ATTERBERC LIMITS N - @ -XK
z |7 |a DESCRIPTION OF MATERIAL ;l’: TN LS
w ﬂ a IN D;b\UNCONFINED COMPRESSIVE STRENGTH iel”
3 a | FEET = TI*Y) Cal18RATED HAND PENETROMETER STRENGTH il
z f ; g SCALE
al |z OO0 1 2 3 4 5t
SURFACE ELEVATION 95.4 @ D 10 20 30 40 50 %.N
<< d—gDLﬂ]er Reported 103"Concrete %
| 1 Fine .to Medium Sand Fill-Trace v + ]
2155 to Some Silt-Trace Gravel-Brown- |
3755 3 7 Moist-Dense to Medium Dense ®/
] 4 {SP=SM=Fill) , |-
RS 10 _—\Hmken Concrete-Oriller Reported| _ L D R
N\ Gravel & Coarse Sand-Gray - - qi
1_Amorphous Peat-Black-Moist- ; ¥ I DU R I
5SS ; Loose (PT) co\
B [SS 20 ' @X
1 Fine to Coarse Sand-Trace Gravel-
RESS : %gav)vn-Moist to Wet-Medium Dense 2

T0 [53 403 @

- ] END OF BORING

NOTE: 40'of Hollow Stem Auger

s Used.
o 4
NOTE: The indicaled stratilication hnes are apggroximate. MINERAL WELL
ln situ. the lransition Detween materials may be gradualy PERMIT NC. 335 832 141
WATER LEVEL OBSERVATIONS BORING STARTED I-T1-85 ~,
BORING COMPLETED| 4-11-85 FT
1
—}gﬁ—' WHILE SAMPLING OR WHILE DRILLING arg: CME 45 B prawn 8Y: PT
IMMEDIATELY AFTER COMPLETION roreman: ST approven:AS/PL 1 and i
AFTER COMPLETION Joa: L8109 sneer: 1 of 1 soil and matenals
, engineers, InC-
cl @38 NOTE: Boring backflilled with naty
ural soils unless otherwisenaled.




BORING LOG NO. 308

OWNER . ARCHITECT /ENGINEER

GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.

LOCATION . PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
E‘ :; N STANOARD PENETRATION, “N” {BLOWS/FT )
© Wiz - @ NATURAL WATEZ CONTENT.
.S: r Xl oePTH : E& ATTERBERG LIMITS O - @ -X
z @« DESCRIPTION OF MATERIAL > LS LS
w {Q IN [ \CD\
w X [« BFPY UNCOMNEINED COMPRESSIVE STRENGTH livi!
: ; w FEET = Dl CALIBRATED HAND PENETROMETER STRENGTH linl:
z < |3 5 SCALE
[72)
“ = *OO0O 1 2 3 4 s st
SURFACE ELEVATION 96.2 ® D 10 20 10 40 50 %.N
Driller Reported 97of Concrete .
11 SS . ey
5 SSI 1 Fine to Medium Sand fill-Trace =~ @/
] ] to Some Silt-Brown-Moist-Medium f
3] SS 1 Dense to Very Loose (SM-Fill) 1 ®
1 . - - - —=t
L ) Fine to Medium Sand-Trace Gravellt '
10 4 with Occasional Pe?t Layers-Grayf
1 Wet-Very Loose (SP - o
5155 4 T
61 SS9 20 o4]
1 Fine to Coarse Sand-Trace to
7158 4 Some Gravel-Brown-Wet-Loose to
] Medium Dense {SW)
B SSHR 30
9l 5 7] IX)\
d 1~Fine Sand-Trace Silt-Brown-Wet= « RN
101 55 0 Dense (SP) D
N ] END OF BORING
N { NOTE: 40' of Hollow Stem Auger
— - Used.
NOTE: The indicated stratitication lines are approximate. MINERAL WELL
in situ, the transition belween materials may be gradualy PERMIT NO.
WATER LEVEL OBSERVYATIONS BORING STARTED 4-11-85 ;ﬂa
’ BORING COMPLETED| 4-11-85 P aamTIy,
17 WHILE SAMPLING OR WHILE ORILLING a1G:CME 550 orawn av: PT
20 |MMEDIATELY AFTER COMPLETION FOREMAN: GRY ApproveDn: AS/PL ) .
AFTER COMPLETION soa: L8109 sweeT: 1 of 1 SOéinamteigﬁ_is
cl e 10’ NOTE: Boring backfilled with naly E !
ural soils unless otherwise noted.




BORING LUG NU. 309

OWNER

GENERAL MOTORS CORPORATION-CPC GROUP

ARCHITECT/ ENGINEER
ALBERT KAHH ASSOCIATES, INC.

LOCATION
GRAND RAPIDS, MICHIGAN

PROJECT

LANT [-108&’&1 FZAT [ON PROGRAM

_ LEGEND
5 wi R STANOARD PENETRATION, "N~ 8LOWS/FT.
@ w g . W@ NATURAL WATEL CONTENT. N
g > |<|DEPTH E ATTERBERG LiMITS O -9 -X
z |7 o DESCRIPTION OF MATERIAL - RN Lo
» w o IN ,“;‘,;\Q\wcowmm COMPRESSIVE STRENGTH raf:
z o W) FEET = B CALIBRATED HAND PENETROMETER STRENGTH 1f
A ERE z SeaE
A
al“ < *OO 1 2 3 4 5t
SURFACE ELEVATION 93.4 ® ® 10 20 30 40 50 %N
—DrilJer Reported 37 of Asphaltr] — i
1 1SS 4 Fine-Medium Sand Fill-Trace | ®
- ] Silt & Grave]—Brown-Mozst— . g
Z | __Medium Dense to Loose (SP-Filly —@k%h —
3155 B :
[i8 Sb—l }
10 4 Fine to Medium Sand-Trace Silt
4 & Gravel-Brown-Moist to Wet-
S I 1 Loose to Medium Dense (SP) R
] N
B 55 20 | ®\
7 1SS y B
s 1 Silty Fine Sand-Brown-Wet- \\\\
RESS 30 Medium Dense to Dense (SM)
9 [SS 7
10 | 5s- M 49 /@“
11 ]SS d ®/
12 4SS 50 _ f@
]l Fine to Coarse Sand-Trace to /
KRS 1 Some Gravel-Brown-Wet-Medium
{ Dense to Loose (SW) ////}E
14 60, i} B
- i CONTINUED ON PAGE 2
i ]
L ]




BORING LOG NO. 309
OWNER ARCHITECT t ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGEND
5 w < STANOARD PENETRATION, "N~ (8LOWS/FT)
e :J ‘i’ . W@ NATURAL WATER CONTENT. N
g : : DEPTH E, ATTERBERG LIMITS O - @ - X
z @ DESCRIPTION OF MATERIAL > [z rus L
w |a iN ac: ~ \C)\ )
w _J 7,) UNCONFINED COMPRESSIVE STRENGTH {1af?
EJ. ; "_u_, FEET - ﬂ * CALIBRATED HANDO PENETROMETER STRENGTH (4i:
f < | S SCALE
I I *OO 1 2 3 4 S tst
SURFACE ELEVATION 93.4 ® D10 20 3o 40 SO %.N
L - CONTINUED FROM PAGE 1
L
i 60 ----- — iy m s s m—
141 S5 I 1 Fine to Coarse Sand-Trace d
] to Some Gravel-Brown-Wet-
B Medium Dense to Loose (SW)
151 SS 70
N ] END OF BORING
u ] NOTE: 55' of Hollow Stem
N ] Auger Used.
L ] ‘Rotary Drilling was performed
i ] below a 55'depth.
NOTE: The indicated stratilicatian lines are approximate. MINERAL WELL
In situ, the transition between malerials may be graduald PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-85
_ BORING COMPLETED| 4-711-85
_T4.5" WHILE SAMPLING OR WHILE ORILLING aig: CME 550 omawn 8Y: PT
15" IMMEDIATELY AFTEA COMPLETION FOREMAN:GRY  approveo: AS/PL . .
AFTER COMPLETION sos: L8109 sneeT: 20f 2 soil and materials
' . . engineers, inC -
rT R I8t NOTE:B_ormg backftlied. with naty
neal enils unless otherwise noted.




BORING LOG NO. 310
[ owner , ARCHITECT /ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION . PROJECT NAME .
GRAND RAPIDS, MICHIGAN PLUANT MODERNIZATION PROGRAM
LEGEND
5 w R STANDARO PEMETRATION, “H™ (BLOWS/FT}
s w 3 . W NATURAL WATET CONTENT. S
§ b : DEPTH tg- ATTERBERG LIMITS O - @ - X
z |7 e ODESCRIPTION OF MATERIAL ;& SRl L
w g Q IN Q; UNCONFINED COMPRESSIVE STRENGTH  (1af!
EJ. ; ‘: FEET :3 * CAUIBRATED HAMO PENETIOMETER STRENGTH lnaf:
f < < S SCALE
w = *OO 1 2 3 “ 5 tst
SURFACE ELEVATION 96.5 @D 10 20 10 40 S0 %.N
e I —Driller Reported 83"of Concretes e e -
] 1 Fine to Medium Sand fill-Trace ®\
2 | S5 to Some Silt-Trace Gravel-Brown-
3 SSl Moist-Loose to Medium Dense
: (SH-FT11] B il
4 155 10 4 Mixed Sand & Cinder Fill-Gray- @
4 Moist-Loose (SP-Fill) / Iy
5 [ SS 7 —® _e=
morphoys Peat-Tra o Some d
] \éggtg—glacE-Loose ?STE / \
6 SS 20 - o
]
J \
/ SS ]
1 Fine to Medium Sand-Trace Silt-
SRS 30 ] %gg\;n-Wet—Loose to Medium Dense
9 [SS i @K
i 1 N
» | \
TO_ [ SS 403 ] Q@
~ ] END OF BORING
n 1 NOTE: 40'of Hollow Stem Auger
- ] Used.
NOTE: The indicated strathification lines are approximate. MINERAL WELL
la situ, the transition bce(lween materials :aoy te gradualy PERMIT NO. 335_832-141
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-859
BORIMNG COMPLETED| 4-11-85
_[_]851 WHILE SAMPLING OAR WHILE DRILLING aig: CME 45 Bopaww av: PT
1 8T UMECIATELY AFTER COMPLETION coreman:ST  appaovepn:AS./PL , ]
AFTER COMPLETION soa: L8109 sweeT: 1 of 1 soil and matena_livs
engineers, INC
CI @ 11'8" NOTE: Boring backfilled with naty
wral soils unless otherwise noted. )




BORING LOG NO.31y

[[OWNER

GENERAL MOTORS CORPORATIQN-CPC GROUP

ARCHITECT/ ENGINEER
ALBERT KAHH ASSOCIATES,

INC.

LOCATION PROJECT NAME _ _
GRARND RAPIDS, MICHIGAN LANT MOBI{RN FZAIION PROGRAM
‘ LEGEND
« w N STANOARD PENETRATION, “N° (BLOWS/FT.)
- w g . @ NATURAL WATER CONTENT. %
§ i <|oEPTH E ATTERBERG LiMITS O - @ -X
z |7 e DESCRIPTION OF MATERIAL - & LU LLs
w :‘ a IN g; UNCONFINED COMPRESSIVE SIRENGTH l1df)
3_‘ ; ‘;,- FEET g @ jx CALIBRATED HAND PENETROMETER STRENGTH tink)
=z <
al ; ® |*00 4 2 SeitE ‘ 5 tst
SURFACE ELEVATION 96.8 ® ® 10 20 30 40 S0 %N
—OriTTer Reporicd [of Concrete T -
[ 1].58 . Tne a?g Fi G~ race _to A
7TsS {geme piadergoleace crave cpart, | — A
| J1_Silty Fine to Medium Sand Fill-yrd——ri—-¢ N ekt et EEEEEC T B
| 35S race Gravél Brown-Moist- Medwuyrzr~
] Dense (SP-SM-Fill)
415SS 10 -
RS 5 : Fine to Medium Sand-Trace Silt- //
: Brown-Moist-Loose to Very Loose QK\
N 71 (SP)
6 |SS 20 &
i 1 Fine to Medium Sand-Brown-Wet-
I Loose to Medium Dense (SP)
7 1SS 7 X
] 7 T
8 155 30 Q
i Fine to Coarse Sand-Trace to
71 Some Gravel-Brown-Wet-Dense to
9 sS 1 Medium Dense (SW) 29\
] \
- \\‘
10 [ 55 40 e
17 1 Fine Sand-Trace Silt-Brown-Wet- \3
1 Medium Dense (SP) //’
12 1SS 50 Fine to Coarse Sand-Trace to Some @
| Gravel-Seams of Very Fine Sand- /
1 Brown-Wet-Medium Dense to Loose )
13 _[ss 1 (SP) 3
14 |SS 60 ] Q!
] CONTINUED ON PAGE 2
L ]




BORING LOG NO. .3t
. OWNER . ARCHITECT / ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSOCIATES, INC.
LOCATION PROJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
LEGENO
a w N STANQCARO PENETRATION, "N~ (BLOWS/FT.!
a w S - W NATURAL WATER CONTENT. S
§ > : DEPTH E ATTERBERG LtMmiTfs O - @ - X
z | " e DESCRIPTION OF MATERIAL EE: N e
w :J Q tN Qu\w UNCONFINED COMPRESSIVE STRENGTH tref-
: ; u_.]x FEET r_-_g o CALIBRATED HANO PENETROMETER STRENGTH Ui
= A Y =
< | @ |= > . SCALE
@« = OO} 2 3 4 5 tat
SURFACE ELEVATION 96 .8 e D 10 20 30 40 50 %,N
5 ] CONTINUED FROM PAGE 1
60 l
L 4 Fine to Coarse Sand-Trace to Some
HES i 1 Gravel-Seams of Very Fine Sand- ®
A | Brown-Wet-Medium Dense to Loose
E ] (sp) \
T 5B Fine Sand-Trace to some -Medium - 1 | [ |
- 70 S ;Sand—Brown—Wet-.Medwum Dense (SP) 7
7SS 1 Fine to Coarse Sand—Tlrz.ace to é
8 1 Some Gravel-Seams of Fine Sand- l
gr?wn-\g?t—L%ose (EW)d o [ _ .
- 7511t ay-Trac an ine
181 SS 80 - Grav)ell—Gr%y (CL? /® C“
o ) / !
s 1Clayey Fine to Coarse Sand-Trace / \
] Gravel-Gray-Saturated (SC) &
; R
191 SS 90
a ] END OF BORING
u 1 NOTE: Driller lost mud circu-
- _ lation at 81' borehole collapsed-
- i Borehole redrilled. Llost mud
8 1 again plus 8 bags Bentonite.
:— — 25' of Hollow Stem Auger Used.
L ] Rotary Drilling Performed Below a
- 1 25'Depth.
L ]
NOTE: The indicated stratilication lines are & roximate. MINERAL WELL
In situy, lhcc transition belween materials :.OY be gradualy PERMIT NO. 335_832—141
WATER LEVEL OBSERVATIONS BORING STARTED 4-17-85
BORING COMPLETED| 4-12-85
_1%'— WHILE SAMPLING OR WHILE ODRILLING aig: Acker orAwwn 8Y: PT
_ NONE | LMEDIATELY AFTER COMPLETION roaeman:Heft aepproveD: AS/TM . .
AFTER COMPLETION Jos: L8109  sweer: 2 of 2 soil and materials
engineers, inC
NOTE: Boring backfilled with naty
ural soils unless otherwisenoggd.




BORING LOG NO. 312

OWNER ARCHITECT / ENGINEER
GENERAL MOTORS CORPORATION-CPC GROUP ALBERT KAHN ASSQCIATES, INC.
LOCATION ’ PAOJECT NAME
GRAND RAPIDS, MICHIGAN PLANT MODERNIZATION PROGRAM
' LEGEND
@ w < STANDARO PENETRATION, “N" (BLOWS/FT.)
:',' :-J cz) . ‘ NATURAL WATET CONTENT, N
§ > : DEPTH E ATTERBERG LIMITS O - @ -¥
z | 7o DESCRIPTION OF MATERIAL E& TN Lo
w ﬁ ) IN c:; UNCONFINED COMPRESSIVE STRENGTH (14!
E‘. o tj FEET :f‘ * CALIBRATED HANG PENETROMETER STRENGTH (!
z < 5 5 SCALE
ST SIS T S B S L
SURFACE ELEVATION  gg.§ ® D 10 20 30 40 50 %.N
—Or1ller Reported 8"of Concrete— :
1SS i . ) ] ////ﬁ?
- SSAJ ] Fine to Medium Sand Fill-Trace
| : &o Some Silt-Trace Bravel-Dark
4 Brown-Moist-Medium Uense to D
3 155 ] 1 _Loose (SM-Fill) ] -
4 1SS 10
: Fine to Medium Sand-Trace Silt-
51SS Brown-Moist to Wet-Loose (SP)
5SS I 20
9 Fine to Coarse Sand-Trace Silt & _
7 [SS 1 Gravel-Brown-Wet-Loose (SW) b
8 155 30 ]
L 1 Fine Sand-Trace Silt-Brown-Wet-
At Loose to Medium Dense {(SP)
9153 - \\\
10 [SS 40 | ¢
© ] END OF BORING
] NOTE: 40' of Hollow Stem Auger
- - Used.
) ]
NOTE: The indicated stratification lines are approximate. MINERAL WELL
in situ, the ‘!rln.f.ll(io(r\ be(lween materiais r:apy be graduald PERMIT NO. 335—832—141 Se—
WATER LEVEL OBSERVATIONS BORING STARTED 4-11-85 ) —
BORING COMPLETED| 4-11-85 P ORI,
18" WHILE SAMPLING OR WHILE DRILLING mig: CME 550 omawn 8Y: PT ‘
15" IMMEDIATELY AFTER COMPLETION roreman: GRY approven: AS/PL ] ]
AFTER COMPLETION Jos: L8109  swmeer: 1 of 1 soil and materials
- engineers, INC
CI @ 15 NOTE: Baring backlllled wilh 224




APPENDIX B

ANALYTICAL RESULTS FOR
VOLATILE ORGANIC COMPOUNDS



CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-1

COMPOUND

BENZENE
BROMODICHLOROMETHANE

BROMOFORM

| BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

| CHLORODIBROMOMETHANE

CHLOROETHANE
2-CHLOROETHYIVINYL ETHER
CHLOROFORM
CHLOROMFETHANE

1, 1-DICHLOROETHANE

V1, 2-prcEroroETHANE

1, 1-DICHLOROETHYLENE

ANALYTICAL SERVICES

" PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

RESULT D.L.

(mg/1

*

*

)

0.001

0.002

0.015

0.010

0.004

0.001

0.003

0.010

0.010

0.001

0.010

0.002

0.002

0.002

-} *COMPFOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: 12/06/85 TIME: 2:30 PM
DATE RECEIVED: 12/09/85 TIME: 7:00 AM

DATE COMPLETED: 12/16/85

SAMPLE NO. 58324
COMPOUND RESULT D.L.
(mg/1 )
TRANS-1,2-DICHLOROETHYLENE ~ 0.012 0.002
1,2~-DICHLOROPROPANE *  0.003
CIS~1,3~DICHLOROPROPYLENE * 0.004
TRANS-1,3~DICHLOROPROPYLENE ~ #*  0.004
ETHYL BENZENE *  0.001
METHYLENE CHLORIDE * 0.002
1,1,2,2-TETRACHLOROETHANE * 0.002
TETRACHLOROETHY LENE * 0.002
TOLUENE * 0.001
1,1, 1-TRICHLOROETHANE * 0.002
1,1,2-TRICHLOROETHANE * 0.003
TRICHLOROETHYLENE * 0.002
TRICHLOROFLUOROMETHANE * 0.003
VINYL CHLORIDE * 0.010
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CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-3

COMFCOUND

BENZENE
BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CAREBON TETRACHLORIDE
CHLOROBENZENE

CHLORODIBROMOMETHANE

|\ caroroETHANE

)

|

2-CHLOROETHYIVINYL, ETHER
CHIOROFORM

CHLOROMETHANE

1, 1-DICHLOROETHANE
1,2-DICHLOROETHANE

1, 1-DICHLOROETHYLENE

ANALYTICAL SERVICES
"PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

RESULT D.L.

(mg/1

*

*

)

0.001

0.002

0.015

0.010

0.004

0.001

0.003

0.010

0.010

0.001

0.010

_0.002

0.002

0.002

*COMFOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: = 12/06/85 TIME: 12:10 PM
DATE RECEIVED: 12/09/85 TIME: 7:00 AM
DATE COMPLETED: 12/16/85
SAMPLE NO. 58326
COMEOUND RESULT D.L.
(mg/1 )

TRANS~-1,2-DICHLOROETHYLENE * 0.002
1,2-DICHLOROPROPANE * 0.003
CIS~1,3~DICHLOROPROPYLENE * 0.004
TRANS-1, 3-DICHLOROPROPYLENE * 0.004
ETHYL BENZENE * 0.001
METHYLENE CHLORIDE * 0.002
1,1,2,2~TETRACHLOROETHANE * 0.002
TETRACHLOROETHYLENE * 0.002
TOLUENE | 0.003 0.001
1,1, 1-TRICHLOROETHANE * 0.002
1,1,2-TRICHLOROETHANE * 0.003
TRICHLOROETHYLENE * 0.002
TRICHLOROFLUOROMETHANE * 0.003
VINYL CHLORIDE * 0.010
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_ ANALYTICAL SERVICES
PRIORITY PCLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTION

CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-4

COMPOUND RESULT D.L.
(mg/1 )

BENZENE * 0.001
BROMODICHIOROMETHANE * 0.002

" | BroMoFoRM * 0.015
BROMOMETHANE * 0.010

| CARBON TETRACHLORIDE * 0.004
{ CHLOROBENZENE # 0.001
| CHIORODIBROMOMETHANE , * 0.003
| cuLorOETHANE * 0.010
| 2~CHLOROETHYIVINYI, ETHER * 0.010
CHLOROFORM ‘ * 0.001

-| CHLOROMETHANE * 0.010
1, 1~DICHLOROETHANE 0.002 0.002
1,2-DICHLOROETHANE * 0.002

11, 1~DICHILOROETHYLENE * 0.002

*COMFCOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: 12/06/85 TIME: 10:50 AM
DATE RECEIVED: 12/09/85 TIME: 7:00 AM

DATE COMPLETED: 12/17/85

SAMPLE NO. 58327
COMFOUND RESULT D.L.
(mg/L )
TRANS~-1, 2~DICHLOROETHYLENE * .002
1,2-DICHTOROPROPANE * .003
CIS-1,3~DICHLOROPROPYLENE * .004
TRANS—-1,3-DICHLOROPROPYLENE  * .004
ETHYL, BENZENE * .001
METHYLENE CHLORIDE * .002
1,1,2,2~TETRACHLOROETHANE * .002
TETRACHLOROETHYLENE '0.002 0.002
TOLUENE % .001
1,1,1-TRICHLOROETHANE 0.005 0.002
1,1,2~TRICHLOROETHANE * .003
TRICHLOROETHYLENE 0.002 0.002
TRICHLOROFLUOROMETHANE * .003
VINYL CHLORIDE * .010

/ N
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CLIENT: GMC-CPC DIVISICON
PRGJECT NO.: 25554
SAMPLE: 85-5B

COMEPOUND

| BEwzENE

| BROMODICHLOROMETHANE
| BrROMOFORM

| BrOMOMETHANE

CARBON TETRACHLORIDE
| CHLOROBENZENE

| cHLORODIBROMOMETHANE

| CHLOROETHANE

2-CHLOROETHYIVINYL ETHER

| crrorororM
| crroromETHANE

{1, 1-DICHLOROETHANE

1,2-DICHLOROETHANE

1, 1-DICHLOROETHYLENE

ANALYTICAL SERVICES
*PRIORITY POLLUTANT ANALYSIS

RESULT
(mg/1 )

*

*

0.006

*

*

TABLE 1
VOLATILE FRACTION

D.L.

0.001
0.002
0.015
0.010
0.004
0.001
0.003
0.010
0.010
0.001
0.010
0.002
0.002

0.002

) *COMEFOUND NOT' PRESENT AT DETECTION LIMIT

DATE SAMPLED:  12/06,/85 TIME: 11:30 AM
DATE RECEIVED: 12/09/85 TIME: 7:00 AM

DATE COMPLETED: 12/17/85

SAMPLE NO. 538328
COMPOUND RESULT D.L.

' (mg/1l )
TRANS~-1,2~DICHLOROETHYLENE  0.012 0.002
1,2-DICHLOROPROPANE *  0.003
CIS~1,3~DICHLOROPROPYLENE * 0.004
TRANS-1,3-DICHLOROPROPYLENE = *  0.004
ETHYL BENZENE *  0.001
METHYLENE CHLORIDE X 0.002
1,1,2,2~TETRACHLOROETHANE * 0.002
TETRACHLOROETHYLENE 0.002 0.002
TOLUENE * 0.001
1,1, 1~TRICHLOROETHANE 0.003 0.002
1,1,2~TRICHLOROETHANE *  0.003
TRICHLOROETHYLENE 0.004 0.002
TRICHLOROFLUOROMETHANE % 0.003
VINYL CHLORIDE *  0.010
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PRQJECT NO. : 25554
SAMPLE: 85-6

COMPCUND

| BEvzENE
| BroMODICHIOROMETHANE
1 BrROMOFORM
| BroMOMETHANE
CARBON TETRACHLORIDE
| criroroBENZENE
| cHLORODIBROMOMETHANE
‘| CHLOROETHANE
\ 2~crrororrHYIVINYT ETHER
CHLOROFORM
|crroromErEANE
|1, 1-pIcHIOROETHANE
11, 2-pICcHIOROETHANE

1, I-DICHILORCETHYLENE

CLIENT: GMC-CPC DIVISION

ANALYTICAL SERVICES

- PRIORITY POLLUTANT ANALYSIS

TABLE 1
VOLATILE FRACTICN

RESULT D.L.™"

(mg/1

*

*

)

0.001

0.002

0.015

0.010

0.004

0.001

L 0.003

0.010

0.010

0.001

0.010

0.002

0.002

0.002

|*COMFCOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED:  12/06/85 TIME: 3:25 PM
DATE RECEIVED: 12/09/85 TIME: 7:00 AM
DATE COMPLETED: 12/16/85

SAMPLE NO. 58329
COMPOUND RESULT D.L.
(mg/1 )

TRANS~1, 2~DICHLOROETHYLENE * 0.002
1,2-DICHLOROPROPANE * 0.003
CIS~1,3~DICHLOROPROPYLENE * 0.004
TRANS-1,3-DICHLOROPROPYLENE %  0.004
ETHYL BENZENE *  0.001
METHYLENE CHLORIDE * 0.002
1,1,2,2-TETRACHLOROETHANE % 0.002
TETRACHLOROETHYLENE | 0.004 0.002
TOLUENE *  0.001
1,1, 1-TRICHLOROETHANE ¥ 0.002
1,1,2-TRICHLOROETHANE * 0.003
TRICHLOROETHYLENE * 0.002
TRICHLOROFLUOROMETHANE 4 0.003
VINYL CHLORIDE *  0.010

/
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ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS
TABLE 1
VOLATILE FRACTION
CLIENT: GMC-CPC DIVISION DATE SAMPLED:  12/06/85 TIME: 3:10 PM
PROJECT NO. : 25554 DATE RECEIVED: 12/09/85 TIME: 7:00 AM
SAMPLE: 85-7 DATE COMPLETED: 12/16/85
SAMPLE NO. 58330
COMFOUND RESULT D.L. COMFOUND RESULT D.L.
(mg/1 ) (mg/1 )
| BENZENE * 0.001 TRANS—l;2—DICHLOROETHYLENE 0.004 0.002
‘ BROMODICHLOROMETHANE * 0.002 1,2-DICHLOROPROPANE * 0.003
| BroMoFORM * 0.015 CIS-1,3-DICHLOROPROPYLENE % 0.004
| BROMOMETHANE * 0.010 TRANS-1,3~-DICHLOROPROPYLENE * 0.004
| CARBON TETRACHLORIDE * 0.004 ETHYL BENZENE * 0.001
| caroROBENZENE * 0.001 METHYLENE CHLORIDE * 0.002
CHLORODIBROMOMETHANE * 0.003 1,1,2,2-TETRACHLOROETHANE * 0.002
\ CHLOROETHANE * 0.010 TETRACHLOROETHYLENE * 0.002
2-CHLOROETHYIVINYL ETHER * 0.010 TOLUENE * 0.001
CHLOROFORM * 0.001 1,1,1-TRICHLOROETHANE * 0.002
CHLOROMETHANE * 0.010 1,1,2-TRICHLOROETHANE * 0.003
11, 1-DICHLOROETHANE *  0.002 TRICHLOROETHYLENE 0.084 0.002
}1,2-DICHLOROETHANE * 0.002 TRICHLOROFLUOROMETHANE * 0.003
1, 1-DICHLOROETHYLENE * 0.002 VINYL CHLORIDE * 0.010
*COMPOUND NOT PRESENT AT DETECTION LIMIT

// * \ \
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APPENDIX C

ANALYTICAL RESULTS FOR
BASE NEUTRAL ORGANIC COMPOUNDS



ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS

CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-1

TABLE 2
BASE-NEUTRAL FRACTION

COMPOUND RESULT D.L.
(mg/1 )
ACENAPHTHENE * 0.002
ACENAPHTHYLENE *  0.001
ANTHRACENE * 0.001
BENZIDINE *  0.050
BENZO (A) ANTHRACENE * 0.005
BENZO (K) FLUORANTHENE *  0.005
BENZO (A) PYRENE * 0.005
BENZO (G,H,I) PERYLENE * 0.010
BIS- (2—~CHLOROETHYL) ETHER * 0.004
BIS(2-CHLOROETHOXY) METHANE  *  0.004
BIS (2~CHLOROISOPROFYL) - *  0.001
ETHER
'BIS-(2~ETHYL HEXYL)- * 0.002
PHTHALATE

4~BROMOPHENYL, PHENYL ETHER * 0.007
BUTYL BENZYL PHTHALATE *  0.003
2-CHLORONAPTHALENE * 0.002
4-CHLOROPHENYL PHENYL ETHER  #*  0.003
CHRYSENE *  0.005
DIBENZO (A,H) ANTHRACENE * 0.010
DI-N-BUTYL PHTHALATE ' * 0.001
1,2-DICHLOROBENZENE * 0.003
1,3-DICHLOROBENZENE * 0.003
1, 4~DICHLOROBENZENE * 0.003

*COMPOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: 12/06/85 TIME: 2:30 M

DATE RECEIVED: 120985
DATE COMPLETED: 12/19/85

TIME: 7:00 AM

SAMPLE NO. 58324
COMEFOUND RESULT D.L.
(mg/L )
3,3 '-DICHLOROBENZIDINE * 0.020
DIETHYL PHTHALATE * 0.002
DIMETHYL PHTHALATE * 0.002
2,4~DINITROTOLUENE * 0.010
2, 6=DINITROTOLUENE * 0.009
DI-N-OCTYLPHTHALATE * 0.002
1,2~DIPHENYIHYDRAZINE * 0.001
FLUORANTHENE * 0.001
FLUORENE A 0.002
HEXACHLOROBENZENE * 0.005
HEXACHILOROBUTADIENE * 0.005
HEXACHLOROETHANE * 0.007
HEXACHIOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3-CD) PYRENE * 0.010
ISOPHORONE * 0.002
NAPHTHALENE * 0.001
NITROBENZENE * 0.004
N-NITROSODI-N-PROPYLAMINE * 0.004
N-NITROSODIPHENYLAMINE * 0.003
‘PHENANTHRENE * 0.001
PYRENE # 0.001
1,2,4-TRICHLOROBENZENE * 0.003
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ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS

. TABLE 2

BASE-NEUTRAL FRACTION

CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-2

COMPOUND RESULT D.L.
(mg/1 )
ACENAPHTHENE * 0.002
ACENAPHTHYLENE * 0.001
ANTHRACENE * - 0.001
BENZIDINE * 0.050
BENZO (A) ANTHRACENE * 0.005
BENZO (K) FLUORANTHENE * 0.005
BENZO (A) PYRENE * 0.005
BENZO (G,H,I) PERYLENE * 0.010
BIS- (2—-CHLOROETHYL) ETHER * 0.004
BIS(2-CHLOROETHOXY) METHANE  * 0.004
BIS (2~CHLOROISOPROPYL) ~ * 0.001
- ETHER
BIS-(2~ETHYL HEXYL)- * 0.002
. PHTHALATE o

4~BROMOPHENYL PHENYL ETHER *  0.007
BUTYL BENZYL PHTHALATE * 0.003
2-CHLORONAPTHALENE * 0.002
4~CHLOROPHENYL, PHENYL ETHER *  0.003
CHRYSENE *  0.005
DIBENZO (A,H) ANTHRACENE * 0.010
DI-N-BUTYL PHTHALATE * 0.001
1,2-DICHLOROBENZENE * 0.003
1,3-DICHLOROBENZENE * 0.003
1, 4~DICHLOROBENZENE * 0.003

*COMPOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: 12/06/85 TIME: 2:50 PM
TIME: 7:00 AM

DATE RECEIVED: 120985
DATE COMPLETED: 12,/20/85

SAMPLE NO. 58325
COMPCUND RESULT D.L.
(mg/L )
3,3 "'-DICHLOROBENZIDINE * 0.020
DIETHYT, PHTHALATE * 0.002
DIMETHYL PHTHALATE # 0.002
2, 4-DINITROTOLUENE * 0.010
2, 6~-DINITROTOLUENE * 0.009
DI-N-OCTYLPHTHALATE * 0.002
1,2-DIPHENYILHYDRAZINE * 0.001
FLUORANTHENE * 0.001
FLUORENE * 0.002
HEXACHIOROBENZENE * 0.005
HEXACHILOROBUTADIENE * 0.005
HEXACHIOROETHANE * 0.007
HEXACHILOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3—-CD) PYRENE * 0.010
ISOPHORONE * 0.002
NAPHTHALENE * 0.001
NITROBENZENE * 0.004
N-NITROSODI-N-PROPYLAMINE * 0.004
N-NITROSODIPHENYLAMINE * 0.003
PHENANTHRENE * 0.001
PYRENE * 0.001
1,2,4-TRICHLOROBENZENE * 0.003
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ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS

TABLE 2
BASE-NEUTRAL FRACTION

CLIENT: GMC-CPC DIVISION DATE SAMPLED:  12/06/85 TIME: 12:10 EM
PROJECT NO. : 25554 DATE RECEIVED: 120985 TIME: 7:00 AM
SAMPLE: 85-3 DATE COMPLETED: 12,/23/85
SAMPLE NO. 58326
COMPOUND RESULT D.L. COMFOUND RESULT D.L.
(mg/Ll ) , , (mg/1 )
ACENAPHTHENE * 0.20 3,3'-DICHLOROBENZIDINE * 2.0
ACENAPHTHYLENE * 0.10 DIETHYL PHTHALATE * 0.20
ANTHRACENE * 0.10 DIMETHYL PHTHALATE * 0.20
BENZIDINE * 5.0 2,4-DINITROTOLUENE * 1.0
BENZO (A) ANTHRACENE * 0.50 2,6-DINITROTOLUENE * 0.90
BENZO (K) FLUORANTHENE * 0.50 DI-N-OCTYLPHTHALATE * 0.20
BENZO (A) PYRENE * 0.50 1,2-DIPHENYLHYDRAZINE * 0.10 -
BENZO (G,H,I) PERYLENE * 1.0  FLUORANTHENE 0.46 0.10
BIS- (2~CHLOROETHYL,) ETHER * 0.40 FLUORENE 3.2 0.20
BIS (2-CHLOROETHOXY) METHANE * 0.40 HEXACHLOROBENZENE * 0.50
BIS (2-CHLOROISOPROPYL) ~ * 0.10 HEXACHLOROBUTADIENE * 0.50
ETHER
BIS~(2-ETHYL HEXYL)- * 0.20 HEXACHLOROETHANE * 0.70
PHTHALATE

4~-BROMOPHENYL PHENYL ETHER - * 0.70 HEXACHLOROCYCLOPENTADIENE * 0.50
BUTYL BENZYL PHTHALATE * 0.30 INDENO (1,2,3—CD) PYRENE ok 1.0
2~-CHLORONAPTHALENE ‘ * 0.20 ISOPHORONE * 0.20
4-CHLOROPHENYI, PHENYL ETHER * 0.30 NAPHTHALFNE 0.17 0.10
CHRYSENE * 0.50 NITROBENZENE * 0.40
DIBENZO (A,H) ANTHRACENE * 1.0  N-NITROSODI-N~PROPYLAMINE * 0.004
DI-N-BUTYI, PHTHALATE * 0.10 N-NITROSODIPHENYLAMINE * 0.40
1,2-DICHLOROBENZENE * 0.30 PHENANTHRENE 2.8 0.10
1,3-DICHLOROBENZENE * 0.30 PYRENE 0.56  0.10
1,4~DICHLOROBENZENE * 0.30 1,2,4~TRICHLOROBENZENE * 0.30

*COMPOUND NOT PRESENT AT DETECTION LIMIT

. - .
EDI ENGINEERING & SCIENCE
L ENGINEERS . GEOLOGISTS . 3IOLOGISTS CHEMISTS
o1* CASCADE w PRWY 32 SAAND RAMIOS MI49305 io1b}3d¢ 1970



CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-4

COMPCOUND

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZIDINE

BENZO (A) ANTHRACENE

BENZO (K) FLUORANTHENE

BENZO (A) PYRENE

BENZO (G,H,I) PERYLENE

BIS— (2-CHLOROETHYL) ETHER

BIS (2-CHLOROETHOXY) METHANE

BIS (2-CHLOROISOPROFYL) —
ETHER

BIS—- (2-ETHYL HEXYL)-

o PHTHALATE
4-BROMOPHENYI, PHENYL ETHER
BUTYIL, BENZYI, PHTHALATE
2-CHLORONAPTHALENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO (A,H) ANTHRACENE
DI-N-BUTYL PHTHALATE
1,2-DICHIOROBENZENE
1,3~DICHLOROBENZENE
1,4~DICHLOROBENZENE

ANALYTICAL SERVICES
" PRIORITY POLLUTANT ANALYSIS

TABLE 2
BASE-NEUTRAL FRACTION

RESULT D.L.
(mg/1

Q
.

a
L]
* % X O % X ¥ X X %

*

% % % X X % X X %

o
Q
[\

)

0.002

-0.001

0.001
0.050
0.005
0.005
0.005
0.010
0.004
0.004
0.001

0.002

0.007
0.003
0.002
0.003
0.005
0.010
0.001
0.003
0.003
0.003

*COMPOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED:
DATE RECEIVED: 120985
DATE COMPLETED: 12/19/85

SAMPLE NO. 58327
COMROUND RESULT D.L.
(mg/L )
3,3 '-DICHIOROBENZIDINE * 0.020
DIETHYL PHTHALATE * 0.002
DIMETHYT PHTHALATE * 0.002
2,4~DINITROTCLUENE * 0.010
2, 6-DINITROTOLUENE * 0.009
DI-N-OCTYLPHTHALATE * 0.002
1,2-DIPHENYILHYDRAZINE * 0.001
FLUORANTHENE 0.004 0.001
FILUORENE * 0.002
HEXACHILOROBENZENE * 0.005
HEXACHTOROBUTADIENE * 0.005
HEXACHIOROETHANE * 0.007
HEXACHIOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3-CD) PYRENE * 0.010
ISOPHORONE ‘ * 0.002
NAPHTHALENE #* 0.001
NITROBENZENE * 0.004
N=NITROSODI-N—PROPYLAMINE * 0.004
N-NITROSODIPHENYLAMINE * 0.003
PHENANTHRENE 0.010 0.001
PYRENE 0.003 0.001
1,2,4-TRICHLOROBENZENE * 0.003

A1 ZASCADE W PRANY S

GRANG RAPIDS

12,/06,/85 TIME: 10:50 AM
TIME: 7:00 AM
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| crzEnr:  GMc-crc pIvIsTON
(" PROJECT NO.: 25554
{  saMPrE: 85-5B

i COMECUND RESULT D.L.
(.mg/1 )
ACENAPHTHENE *  0.002
' ACENAPHTHYLENE *  0.001
i ANTHRACENE *  0.001
" BENZIDINE *  0.050
 BENZO (A) ANTHRACENE *  0.005
i BENZO (K) FLUORANTHENE *  0.005
' BENZO (A) DPYRENE *  0.005
BENZO (G,H,I) PERYLENE *  0.010
‘i“BIS—(2—CHLOROETHYL) ETHER *  0.004
BIS (2-CHLOROETHOXY) METHANE *  0.004
BIS (2~CHLOROISOPROPYL,) — % 0.001
. ETHER
i BIS—(2-ETHYL HEXYL)- *  0.002
) - PHTHALATE
 4~BROMOPHENYL, PHENYIL ETHER 0.007
“i BUTYL BENZYL PHTHALATE 0.003
" 2~CHLORONAPTHALENE 0.002

1 . 4-CHLOROPHENYL PHENYL ETHER 0.003
: i CHRYSENE 0.005
DIBENZO (A,H) ANTHRACENE 0.010

* % % % % % % % % %

|\ DI=-N-BUTYL PHTHALATE 0.001
ty 1,2-DICHLOROBENZENE 0.003
' 1,3~-DICHLOROBENZENE 0.003
1,4~-DICHLOROBENZENE 0.003

'i *COMFOUND NOT PRESENT AT DETECTION LIMIT
*COMPOUND NOT PRESENT AT DETECTION LIMIT

"ANALYTICAL SERVICES

1 " PRIORITY POLLUTANT ANALYSIS
' TABLE 2
i BASE-NEUTRAL FRACTION

DATE SAMPLED: 12/06,/85 TIME: 11:30 AM

DATE RECEIVED: 120885 TIME: 7:00 AM
DATE COMPLETED: 12/19/85
SAMPLE NO. 58328
COMFOUND RESULT D.L.
( mg/1 )
3,3'-DICHLOROBENZIDINE * 0.020
DIETHYIL PHTHALATE * 0.002
DIMETHYI, PHTHALATE * 0.002
2,4-DINITROTOLUENE * 0.010
2, 6~DINITROTOLUENE * 0.009
DI-N-OCTYLPHTHALATE * 0.002
1,2~-DIPHENYIHYDRAZINE * 0.001
FLUORANTHENE * 0.001
FLUORENE 0.004 0.002
HEXACHILOROBENZENE * 0.005
HEXACHIOROBUTADIENE * 0.005
HEXACHILOROETHANE * 0.007
HEXACHILOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3-CD) PYRENE * 0.010
ISOPHORONE * 0.002
NAPHTHALENE * 0.001
NITROBENZENE * 0.004
N-NITROSODI-N—-PROPYLAMINE * 0.004
N-NITROSODIFPHENYLAMINE * 0.003
PHENANTHRENE 0.003 0.001
PYRENE 0.005 0.001
1,2,4-TRICHLOROBENZENE * 0.003
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CLIENT: GMC-CPC DIVISICN
PROJECT NO. : 25554
SAMPLE: 85-6

COMPCOUND

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZIDINE

BENZO (A) ANTHRACENE

- BENZO (K) FLUORANTHENE

BENZO (A) PYRENE

BENZO (G,H,I) PERVLENE

BIS- (2~CHLOROETHYL,) ETHER

BIS (2-CHLOROETHOXY) METHANE

BIS (2-CHLOROISOPROPYL) -

ETHER

BIS-(2-ETHYL HEXYL)-
PHTHALATE

4—~BROMOPHENYI, PHENYL ETHER

BUTYL BENZYL PHTHALATE

2~-CHLORONAPTHALENE

4-CHLOROPHENYI, PHENYL ETHER

CHRYSENE

DIBENZO (A,H) ANTHRACENE

DI-N-BUTYIL PHTHALATE

1,2~DICHLOROBENZENE

1,3-DICHLOROBENZENE

1, 4=DICHLOROBENZENE

ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS

(mg/1
*

* X % % X % % % % X%

% % % X F % X ¥ %

)

TABLE 2
BASE-NEUTRAL FRACTION

. RESULT D.L.

0.002
0.001
0.001
0.050
0.005
0.005
0.005
0.010
0.004
0.004
0.001

0.002

0.007
0.003
0.002
0.003
0.005
0.010
0.001
0.003
0.003
0.003

*COMPOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED:
DATE RECEIVED: 120985
DATE COMPLFETED: 12/19/85

12/06/85 TIME: 3:25 PM
TIME: 7:00 AM

SAMPLE NO. 58329
COMEFQUND RESULT D.L.
(mg/L )

3,3 '-DICHLOROBENZIDINE * 0.020
DIFTHYI, PHTHALATE * 0.002
DIMETHYI, PHTHALATE * 0.002
2,4~DINITROTOLUENE * 0.010
2, 6=DINITROTOLUENE * 0.009). .
DI-N-OCTYLPHTHALATE * 0.002§.
1,2-DIPHENYLHYDRAZINE * 0.001
FLUORANTHENE * 0.001
FLUORENE * 0.002
HEXACHTIOROBENZENE * 0.005
HEXACHIOROBUTADIENE * 0.005
HEXACHIOROETHANE * 0.007
HEXACHLOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3-CD) PYRENE * 0.010
ISOPHORONE * 0.002
NAPHTHALENE * 0.001
NITROBENZENE * 0.004
N=-NITROSODI~-N-PROPYLAMINE * 0.004
N=NITROSODIPHENYLAMINE * 0.003
PHENANTHRENE * 0.001
FYRENE * 0.001
1,2,4-TRICHILOROBENZENE * 0.003
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ANALYTICAL SERVICES
PRIORITY POLLUTANT ANALYSIS

CLIENT: GMC-CPC DIVISION
PROJECT NO. : 25554
SAMPLE: 85-7

TABLE 2
BASE-NEUTRAL FRACTION

COMFOUND RESULT D.L.
(mg/1 )

ACENAPHTHENE * 0.002

ACENAPHTHYLENE * 0.001

ANTHRACENE * 0.001

BENZIDINE * 0.050

BENZO (A) ANTHRACENE * 0.005

BENZO (K) FLUORANTHENE * 0.005

BENZO (A) FYRENE * 0.005

BENZO (G,H,I) PERYLENE * 0.010

BIS- (2-CHLOROETHYL) ETHER * 0.004

BIS (2-CHLOROETHOXY) METHANE * 0.004

BIS (2-CHLOROISOPROPYI,) - * 0.001
ETHER

BIS=~ (2-ETHYI, HEXYL)- * 0.002
PHTHALATE

4-BROMOPHENYI, PHENYL ETHER 0.007

BUTYL BENZYL PHTHALATE
2~CHLORONAPTHALENE
4~CHLOROPHENYL PHENYL ETHER
CHRYSENE

DIBENZO (A,H) ANTHRACENE
DI-N-BUTYL PHTHALATE
1,2-DICHLOROBENZENE
1,3~DICHLOROBENZENE
1,4~-DICHLOROBENZENE

% % % H % X H % % A

0.003
0.002
0.003
0.005
0.010
0.001
0.003
0.003
0.003

*COMPOUND NOT PRESENT AT DETECTION LIMIT

DATE SAMPLED: 12/06/85 TIME: 3:10 PM
TIME: 7:00 AM

DATFE RECEIVED: 120985
DATE COMPLETED: 12/19/85

SAMPLE NO. 58330
COMEFOUND RESULT D.L.
(mg/1 )
3,3 '-DICHLOROBENZIDINE * 0.020
DIETHYL PHTHALATE * 0.002
DIMETHYL PHTHALATE *. 0.002
2,4-DINITROTOLUENE * 0.010
2,6-DINITROTOLUENE * 0.009
DI-N-CCTYLPHTHALATE *. 0.002
1,2-DIPHENYLHYDRAZINE * 0.001
FLUORANTHENE * 0.001
FLUORENE * 0.002
HEXACHILOROBENZENE * 0.005
HEXACHIOROBUTADIENE * 0.005
HEXACHIOROETHANE * 0.007
HEXACHIOROCYCLOPENTADIENE * 0.005
INDENO (1,2,3-CD) FYRENE * 0.010
ISOPHORONE * 0.002
NAPHTHALENE * 0.001
NITROBENZENE : * 0.004
N-NITROSODI-N-PROPYLAMINE * 0.004
N-NITROSODIPHENYLAMINE * 0.003
PHENANTHRENE * 0.001
PYRENE * 0.001
1,2,4-TRICHLOROBENZENE * 0.003
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