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1.0

2.0

UNDERGROUND STORAGE TANKS

Thirteen underground storage tanks (USTs) were associated with the Hamilton
Avenue Tank Farm.

1.1 Location
The Hamilton Avenue Tank Farm is located on the southeast corner of
Hamilton Avenue and Industrial Avenue at the complex known as GM-CLCD
North, NAO Flint Operations, Flint, Michigan. The Flint River is located
approximately 1000 feet to the east. See Attachment 1.
1.2 UST Contents
The identification number, size, and contents of the USTs, detailed on the
Buick Motor Division Storage Tank layout drawing number 42361-M dated
1973, are summarized as follows:
081/31T 12,000-gallon Unleaded Gasoline
082/31T 12,000-gallon Unleaded Gasoline
083/31T 12,000-gallon Anti-freeze
084/31T 12,000-gallon Anti-freeze
085/31T 12,000-gallon BOPS (Solvent)
086/31T 12,000-gallon Unleaded Gasoline
087/31T 12,000-gallon Power Steering Fluid
088/31T 12,000-gallon 93 PS Thinner
089/31T 12,000-gallon 55 PS Thinner
090/31T 12,000-gallon 105 PS Thinner
091/31T 12,000-gallon 93 PS Thinner
132/31 12,000-gallon #1 Diesel Qil
133/31 12,000-gallon ‘#1 Diesel Oil
1.3 Installation and Removal Dates

The USTs were installed in 1960 with the exception of UST 132 and 133
which were installed in 1979. Each UST was removed in December of 1986.
The confirmed release number assigned to this tank farm is C-028-90.

INVESTIGATION ACTIVITIES

The USTs were removed in December, 1986. Information contained in internal
General Motors files indicates that Mr. Ben Hall from the Michigan Department of
Natural Resources (now Michigan Department of Environmental Quality) was on-



site during UST removal and soil excavation activities. These records also indicate
that soil was excavated to clay boundaries that contained the tank farm. An
unknown quantity of soil was taken to the Grand Blanc Landfill for final disposal.

21

Summary of Investigation Activities

Global Environmental Engineering, Inc. (Global) conducted a record review
of internal General Motors files. The records indicated that further
investigation was required to establish the condition of impacted soils and
groundwater. Sample locations are summarized on Attachment 2.

On July 30, 1996 and July 31, 1996 Global supervised the advancement of
eight Geoprobe borings (31-1 through 31-8). Two soil samples were
collected from each boring, and groundwater samples were collected from
six of the eight soil borings. See Attachment 6: Soil Boring Logs.

Global returned to the site on November 12, 1996 and supervised the
advancement of three additional Geoprobe soil borings (31-9 through 31-
11). Two soil samples were collected from each boring; however, it was not
possible to collect groundwater samples from these locations using the
Geoprobe.

On June 4, 1997, Global supervised the installation of five groundwater
monitoring wells (MW-1 through MW-4D). Two soil samples were collected
from each monitoring well location. The location of each monitoring well was
chosen based on the groundwater and soil analytical sample results
obtained during previous investigation activities. The screened intervals and
soil types for the monitoring wells are listed below. See also Attachment 10:
Monitoring Well Logs.

Well ID Screened Interval Soil Type

(feet bgs)
MW-1 156.56-205 Silty Clay
MW.-2 7-12 Sand/Silty Clay
MW-3 13-18 Sand/Silty Clay
MW-4S 7-12 Silty Clay
MW-4D 11-16 Silty Clay

Groundwater samples from the monitoring wells were collected for laboratory
analysis on June 10, 1997.



2.1.1 Sample Collection and Analysis

A minimum of two soil samples were collected for laboratory analysis
from each soil boring based on the highest organic vapor analyzer
reading (OVA) and/or the groundwater water interface, and the
bottom-of-bore. Soil samples were collected from depths ranging
from 7 to 27 feet below ground surface. Actual sample depths are
given in Attachment 3. OVA results can be found on the soil boring
logs, Attachment 6. '

Each of the soil samples collected was placed into an unpreserved
four-ounce container and transported at four degrees Celsius (4°C)
using chain-of-custody procedures to Fire & Environmental
Consulting Laboratories, Inc., in East Lansing, Michigan. Samples
were analyzed in accordance with recommendations contained in
Environmental Response Division Operation Memorandum #6,
Revision #4, dated September 13, 1995.

Groundwater samples were collected from Geoprobe borings
whenever possible using a screen point sampler attachment. The
screen point sampler was driven to the desired sampling depth and
an inner core, consisting of stainless steel wire screen, was pushed
into the borehole allowing water to collect in the sampler. Monitoring
wells were developed prior to sampling using a stainless steel bailer
until water clarity stabilized. Approximately 48 hours following
development, the monitoring wells were sampled. At the time of
sampling, the monitoring wells were purged a minimum of three well
volumes to ensure sample clarity.

Each of the groundwater samples collected for laboratory analysis
was placed in laboratory-prepared glass bottles. Samples to be
analyzed for dissolved lead were filtered in the field and preserved
with nitric acid. Samples to be analyzed for volatile organics were
preserved with hydrochloric acid. Each sample was transported at
4°C using chain-of-custody procedures to Fire & Environmental
Consulting Laboratories, Inc., in East Lansing, Michigan. Samples
were analyzed in accordance with recommendations contained in
Environmental Response Division Operational Memorandum #6,
Revision #4, dated September 13, 1995.



22 Summary of Geological Information

There are four basic rock formations comprising the bedrock of Genesee
County: the Coldwater, Marshall, Michigan, and Saginaw formations. The
Coldwater formation consists of sandy shale, and is a poor water producer.
The Marshall formation consists of white to gray sandstone of varying grain
size in the lower portion, and Napoleon Sandstone and Marshall Sandstone
in the upper portion. The Marshall formation yields high quality
groundwater. The Michigan formation consists of a gray shale and some
thick dolostone layers, and is not a principal water bearing formation. The
Saginaw formation is the youngest formation, and consists of sandstone,
shale, sandy shale, limestone, and coal layers. Groundwater may be
obtained from the sandstone layers within the Saginaw formation. Glacial
drift material overlies the bedrock.

2.3 Summary of Hydrogeological Information

2.3.1 Depth to usable aquifer

The City of Flint is on a municipal water system. Most of the potable
water wells within Genesee County are located beneath the glacial
drift in the Saginaw Formation. The depth to the Saginaw Formation
varies throughout the county, but is located roughly 300 feet below
ground surface.

2.3.2 Local Groundwater Flow Direction

Based on static water level measurements obtained from the
groundwater monitoring wells, groundwater flow is east toward the

Flint River. See Attachment 11~ ¢ . #.¥ — 1 chhoten -
2.3.3 Hydraulic Gradient

The hydraulic gradient, also based on static water level
measurements of on-site wells, was estimated to be 0.022 ft/ft.

| \
| ==
2.3.4 Hydraulic Conductivity 2.2 /700

Slug test data obtained using a Hermit 2000© and analyzed using
Agtesolv® software indicated an average hydraulic conductivity of
0.004 ft/min. See Attachment 12.
) P
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3.0

4.0

2.3.5 Natural Groundwater Velocity (Seepage Velocity)

The monitoring wells were screened in silty clay. The effective
porosity of this water bearing unit is assumed to be 20% as
recommended in MDEQ Operational Memorandum No. 10,
Attachment 2, dated November 6, 1996. The natural groundwater
velocity was estimated to be approximately 0.00044 ft/min or 230 ft/yr.

SOIL SAMPLE ANALYTICAL RESULTS

Soil samples were submitted to Fire & Environmental Consulting Laboratories, Inc.,
located in East Lansing, Michigan for analysis. Based on the former UST
contents, the samples were analyzed for benzene, toluene, ethylbenzene, and
xylenes (BTEX), polynuclear aromatic hydrocarbons (PNAs), chlorinated solvents,
total lead, ethylene glycol, and propylene glycol. Analysis indicated the presence
of the following constituents in concentrations exceeding the Tier | Soil Leaching
to Groundwater Risk-Based Screening Levels (RBSLs): benzene, toluene,
ethylbenzene, xylenes, and benzyl chloride. Additional constituents were detected
in concentrations that did not exceed the RBSLs. No exceedances of the Tier |
Direct Contact RBSLs were noted. See Attachment 3 for a summary of soll
analytical results, Attachment 4 for a Tier | comparison table, and Attachment 5 for
soil concentration maps.

GROUNDWATER SAMPLE ANALYTICAL RESULTS

Groundwater samples were submitted to Fire & Environmental Consulting
Laboratories, Inc., located in East Lansing, Michigan for analysis. Based on the
former UST contents, the samples were analyzed for BTEX, PNAs, chlorinated
solvents, dissolved lead, ethylene glycol, and propylene glycol. Analysis indicated
the presence of the following constituents in concentrations exceeding the Tier |
Residential Health-Based Drinking Water and/or the Groundwater-Surface Water
Interface RBSLs: benzene, toluene, ethylbenzene, xylenes, and 4,6-Dinitro-2-
methylphenol. Additional constituents were detected in concentrations that did not
exceed RBSLs. No exceedances of the Tier | Direct Contact RBSLs were noted.
See Attachment 7 for a summary of soil analytical results, Attachment 8 for a Tier
| comparison table, and Attachment 9 for groundwater concentration maps.



5.0

CONCLUSION

Soil concentrations exceeding the Tier | Soil Leaching to Groundwater RBSLs are
present; however, the concentrations do not exceed the Tier | Direct Contact
RBSLs. As the site is under pavement, exposure to impacted soil is not expected.

Groundwater concentrations exceeding the Tier | Residential Health-Based
Drinking Water and Groundwater Surface Water Interface RBSLs are noted.

5.1

5.2

Sensitive Receptors

The Flint River is located approximately 1000 feet east of the former tank
farm. See Attachment 1. Groundwater flow is east toward the east;
however, current data indicates it is unlikely that impacted groundwater
emanating from the former tank farm has or will reach the river.

The City of Flint is on a municipal water system. Most of the potable water
wells within Genesee County are located beneath the glacial drift in the
Saginaw Formation. The depth to the Saginaw Formation varies throughout
the county, but is located roughly 300 feet below ground surface. It is
unlikely that impacted groundwater will reach this aquifer.

Delineation

According to MDEQ Guidelines as established in the Memorandum dated
January 19, 1996, the extent of contamination both horizontally and vertically
must be delineated to below the Tier | residential unrestricted values.

Soil impacted with BTEX constituents is not delineated horizontally at boring
31-3 located on the west side of the former tank farm, and is not delineated
vertically at boring SB-2/MW-2 located on the east side of the tank farm.
See Attachment 5a.

Groundwater impacted with BTEX constituents is not delineated to the south,
east or west. See Attachment 9a. Monitoring wells associated with Building
04 located to the north across Hamilton Avenue indicate non-detectable
levels of BTEX.



5.3

54

Closure Potential

The site cannot be closed at this time. The site has not yet been fully
delineated with respect to soil or groundwater, and closure potential cannot
yet be thoroughly evaluated.

Future Work

Global recommends the following activities:

1. Comp.lete the horizontal delineation of impabted soil at boring 31-3.

2. Complete the vertical delineation of impacted soil at boring SB-2/MW-
2.

3. Complete the horizontal delineation of impacted groundwater to the

south, east, and west of the former tank farm.

These recommendations may chahge based on negotiations with the MDEQ
and the development of a site-wide remedial action plan.
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| 1 1:
‘ |[soit Boring: SB-1/MW-1  Project: GM - Building 31
' Global Environmental Engineering, Inc. Date: 6/4/97 Project #: F329
352 South Saginaw St., Suite 600 [Drilling Contractor: GEEI Location:
Flint, Michigan 48502 [Prepared By: oW Twp/Sec.:
! Tel: (810) 238-9190 Time Started: 8:30 Depth Drilled: 27
Fax: (810) 238-9195 Time Completed: Hole Diameter: 825"
1{ Length Coring Device: 4 Coring Device: 4.5"
i Joring: Methods roundwat Fluid Used: None
Hollow Stem Auger GW Encountered at Driller: Norm
1’ Hand Auger Monitor Wells Installed Helper: Ash
| Geoprobe Yes X No Weight/Drop: 140#/30"
SOIL OovVA | GC
SS CL Silty Clay Gray, Moist, No Fractures
! sﬂ 24, 1" Sand Lens - .
SS 400.0
SS_ 25
i SS SP Sand Wet, Medium/Coarse
SS 26
) SS 840.0
| ss 27, Silty Sand Fine
. b ' EOB. End of Boring 27
28,
29
30
‘ 31
32
33
34
I
3S.
36
— | 37
i 38.
: 39.
| 40
i
4]
I
| P
It 43.
|
44 |
I a5
I
46.
Il 1 o )
u SS-Split Spoon HA-Hand Auger Sample PID-Photoionization Detector (ppm) AL-Acetate Liner
NR-No Recovery [X]-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) FS-Field Screening Conzainc;__ ]




Soil Boring: SB-2MW-2 Project: GM - Building 31
Global Environmental Engineering, Inc. Date: 6/4/97 Project #: F329
" 5467 Hill 23 Dr., Suite B rilling Contractor: GEEI Location:
tht, chhxgan 48507 lPrepared By: cw Twp/Sec.:
Tel: (810) 238-9190 Time Started: 11:45 Depth Drilled: 19’
‘ Fax: (810) 238-9195 ITime Completed: Hole Diameter: 825"
Length Coring Device: 4 Coring Device: 4.5"
Boring Methods || Fiuid Used: None ]
| Hollow Stem Auger GW Encountered at Driller: Norm
| Hand Auger Monitor Wells Installed Helper: Ash
Geoprobe Yes X No Weight/Drop: 1401b/30"
l Asphalt Approximately 8"
1
SS SP Sand Brown, Moist, Fine/Medium
SS 2
| S8
' s 3 30
s .
S8}
| ss s 30
| SS
SS 6
It SS
" ss 7 5.0
SS-[
SS-[ 8, Wet
‘ SS-[ Black
! SS-[; 9 CL Silty Clay Brown, Moist, No Fractures »1000
SS
| SS 10 Gray, Trace of Gravel
| SS
SS 11, 720.0
’ SS|
! S. 12,
:
: S 13, 3" Gray Sand Lens, Wet 520
SS 2" Sand Lens, Wet
! ss 14
: ss
| SS 15/ 320
| S§| Gray, Moist, No Fractures, 2" Silt Lens, Wet
SS| 16.
5 ss| 340
! SS| 17
SS-[X]
SS-[X] 18
| Ss-[X] 340
I SS-{X] 19,
E.OB. End of Boring 19
i 20.
' 21
!‘ 2 I
23.
|
||"SS-Split Spoon HA-Hand Auger Sample PID-Photoionization Detector (ppm) AL-Acetatc Liner
 NR-No Recovery [X]-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) . FS-Field Screening Container




| |[Seit Boring: SB-3/MW-3 . Project: GM - Building 31
| Global Environmental Engineering, Inc. |IDate: 6/4197 Project #: F329
5467 Hill 23 Dr., Suite B [Drilling Contractor: GEEI Location:
§ Flint, MiChjgan 48507 . [Prepared By: | Jcw Twp/Sec.:
! Tel: (810) 238-9190 Time Started: 16:15 Depth Drilled: 21"
Fax: (8 1 0) 238-9195 ITime Completed: Hole Diameter: 8.25"
Length Coring Device: 4 Coring Device: 4.5" i
] Fluid Used: None
GW Encountered at Driller: Norm
Hand Auger Monitor Wells Installed Helper: Ash
i Geoprobe Yes X No Weight/Drop: 1401b/30"
SS SP Sand Brown, Moist, Fine/Medium
SS 2.
; s
i ss 3 6.0
S
Sﬂ 4, CL Silty Clay Brown/Gray, Fractures
. s
SS ' S 220
SS
SS 6.
| SS
! SS 7 200.0
SS
S§| 8.
| RN 3" Sand Lens, Wet
! S 9 2" Sand Lens, Wet =1000
SS !
| SS 10
SS
SS 11. Gray, No Fractures 260.0
SS|
12,
13 . 26.0
| ss sP Sand Wet, Fine/Medium
| SS 14
SS
| ss 15. cL Silty Clay Moist 1000
l SS-{ SP Sand Gray, Wet
SS-{. 16.
| ss . >1000
I S, 17 cL Silty Clay Moist
I; SS
ss 18
I ss 100.0
I SS - 19
: __Ss
SS-[. 20,
SS-{. 56.0
SS-[ 21
EOB. End of Boring 21’
| 2
il
23,
It . _
" SS-Split Spoon HA-Hand Auger Sample PID-Photoionization Detector (ppm) AL-P.u:etate Llngr .
NR-No Recovery [X]-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) : FS-Field Screening Container




_ ~ |[Soit Boring: " SB4/MW-4S  Project: GM - Building 31
Global Environmental Engineering, Inc.  [ipate: 6/5/97 Project #: F329
5467 Hill 23 Dr., Suite B ”Drilling Contractor: GEEI Location:
Flint, Michigan 48507 [Prepared By: oW Twp/Sec.:
Tel: (810) 238-9190 Time Started: 8:20 Depth Drilled: 21’
Fax: (810) 238-9195 Time Completed: Hole Diameter: 8.25"
Length Coring Device: Coring Device: 4.5"
Bori gM th i und Fluid Used: None
Hollow Stem Auger GW Encountered at Driller: Norm
Hand Auger Monitor Wells Installed Helper: Ash
i Geoprobe Yes X No Weight/Drop:  1401b/30"
FID. GC
Asphalt Approximately 9"
1
SS SP Sand Brown, Moist, Fine/Medium
SS 2
SS
SS 3 3.0
3
SS 4. CL Silty Clay Brown/Gray, Fractures
sS '
S by ND
SS
SS 6
SS
SS 7 1.0
SS|
S| 8. Wet
ss
SS| 9 3.0
SS
SS 10.
SS
SS 11, 28.0
S$|
SS 12,
SS
SS| 13 720.0
SS
SS 14
Ss Black
SS 15. >1000
SS
SS| 16 )
S| CL Silty Clay Gray, Moist, No Fractures )
SS-[. 1 >1000
SS
SS 18
SS
SS 19, 300.0
SS
SS 20.
S§|
SS-{. 21 180.0
EOB. End of Boring 21"
2 |
23,
SS-Split Spoon HA-Hand Auger Sample PID-Phototonization Detector (ppm) AL-Acetate Liner
NR-No Recovery [X]-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) FS-Field Screening Container




-

[Soil Boring: SB4/MW4D Project: GM - Building 31
Global Environmental Engineering, Inc. Date: 6/5/97 Project #: F329
5467 Hill 23 Dr., Suite B Drilling Contractor: GEEI Location:
Flint, Michigan 48507 [Prepared By: jcw Twp/Sec.:
Tel: (810) 238-9190 Time Started: 9:40 Depth Drilled: 21’
Fax: (8 1 0) 238-9195 Time Completed: Hole Diameter: 8.25"
Length Coring Device: ] Coring Device: 4.5"
oring Methe Groun: Fluid Used:  None
X Hollow Stem Auger GW Encountered at Driller: Norm
Hand Auger Monitor Wells Installed Helper: Ash
Geoprobe Yes X No Weight/Drop: 1401b/30"
FID | GC ]
Asphalt Approximately 9"
1 .
SS SP Sand Brown, Moist, Fine/Medium
SS 2.
Ss
SS 3 3.0
o]
SS 4 CL Silty Clay Brown/Gray, Fractures
S|
SS| ND
SS.
Ss 6.
SS :
Ss 1 1.0
S
5% 8 Wet
SS|
SS 9 3.0
Ss
SS 10
SS
S8 11, 28.0
S
Sj 12
s
SS| 13 720.0
SS
Ss 14.
SS Black
SS 15, >1000
16.
CL Silty Clay Gray, Moist, No Fractures
SS-{, 17 >1000
SS
SS 18.
SS
SS 19. 300.0
RN
SS| 20.
SS|
SS-{. 21 180.0
E.OB. End of Boring 21’
2 |
2 )
SS-Split Spoon HA-Hand Auger Sample PID-Photoionization Detector (ppm) AL-Acetate Liner
NR-No Recovery [X]-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) FS-Field Screening Container
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HAMILTON AVENUE

/
»
YT ST T
| MW—4S ' MW—4D -
| (] 31E NORTH
N @
31-2 31-1 31-6
° om e ° '+'.
SB-2
31-3
31W MW-2
@
31-11 31-8 31-7
° ] [ ] °
. 31-9 SB-3/
= T o Mw-3
% :
T N S
3 ' [ 31-10
= Q )4 .
wn ’
)
: (
a . +m
H SB-1/
! MW-1 Parking Lot
O |
O Not Sampled
Not Detected
B Elevated levels below Tier I Industrial
Health—based Drinking Water to RBSLs
® Elevated levels ab.ove' Tier 1 Industrial
LEGEND: Health—based Drinking Water to RBSLs
4 Monitoring Well Locations GM““CLCD NORTH
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Global Environmental Engineering Inc.
" 5467 Hill 23 Drive, Suite B
Flint, Michigan 48507
u Tel: (810) 238-9190
Fax: (810) 238-9195

”Monitoring Well:  SB-1/MW-1 Project Name: GM - BUILDING 31
"gate: 6/4/97 Project No.: F329

lklontractor: GEEI Location:

Prepared By: ALK Twp/Range/Sec.:

Time Started: 8:30 Depth Drilled: 27

Time Completed: Hole Diamater: 8.25"

Coring Device: s Inner Diamater: 4.50"

Drilling Fluid: None

Driller: Norm

Date

SWL Elevation

"' X Hollow Stem Auger Helper: Ash
Al Hand Auger 6/10/97 8.40
Geoprobe
Top of Casing:
Well Casing Cover: 0-9" Concrete
Material: Steel [ 9"-3' Silty Sand
Diamater: 12" 3-21.5" Silty Clay
Length: 12" 21.5-22"' Sand
Lock: No . 22-25' Silty Clay
" 25-26.5 Sand
26.5-27 Silty Sand
Depth to Top of
" Grout Backfill: Groundwater Encountered at 18'
Well Casing:
Diamater: 2"
Length: 20.5'
Material: PVC
” Cap: ‘Expandable }
Locking: Dolphin
Depth to Top of
Bentonite:
Depth to Top of
Sand:
Depth to Top of
Well Screen: Screen:
l Diamater: 2"
Length: s'
Slotsize: 0.01
Material: PVC
l Well Screen
Interval: 15.5-20.5
Filter Pack: Sand
Total Well Depth: 20.5'




i

”Monitoring Well:  SB-2/MW-2 Project Name: GM - BUILDING 31
" Global Environmental Engineering Inc. Date: 6/4/97 Project No.: F329
5467 Hill 23 Drive, Suite B Contractor: GEEI Location:
Flint, M1ch1gan 48507 Prepared By: ALK Twp/Range/Sec.:
|| Tel: (810) 238-9190 Time Started:  11:45 Depth Drilled: 19
Fax: (810) 238-91 95 Time Completed: Hole Diamater: 8.25"
I Coring Device: s Inner Diamater: 4.50" \
T None
Norm
i X Hollow Stem Auger Date SWL Elevation Helper: Ash
| Hand Auger 6/10/97 695
Geoprobe
Top of Casing:
‘Well Casing Cover: 0-8" Concrete
II Material: Steel N 8"-8.5' Sand
Diamater: 12" 8.5-19' Silty Clay
Length: 12"
" Lock: No Groundwater Encountered at 8'
Depth to Top of
“ Grout Backfill:
. Well Casing:
l Diamater: 2"
Length: 12' i
Material: PVC B
“ Cap: . Expandable .
Locking: Dolphin i
Depth to Top of
Bentonite:
Depth to Top of
” Sand:
Depth to Top of
Well Screen: Screen:
Diamater: 2"
Length: 5
Slotsize: 0.01
Material: PVC
" Well Screen
Interval: 7-12'
" Filter Pack: Sand
" Total Well Depth: 12'




“ Global Environmental Engineering Inc.
5467 Hill 23 Drive, Suite B
Flint, Michigan 48507
I Tel: (810) 238-9190
Fax: (810) 238-9195

”Moniloring Well:  SB-3/MW-3 Project Name: GM - BUILDING 31
[Date: 6/4/97 Project No.: F329

Contractor: GEEI Location:

Prepared By: ALK Twp/Range/Sec.:

Time Started: 16:15 Depth Drilled: 21

Time Completed: Hole Diamater: 8.25"

Coring Device: 5 Inner Diamater: 4.50"

Drilling Fluid: None

Total Well Depth:

18

e Driller: Norm
I X Hollow Stem Auger “Date SWL Elevation Helper: Ash
M Hand Auger 6/10/97 717
Top of Casing: .
Tell Casing Cover: 0-10" Asphalt
" Material: Steel I 10"-3.5' Sand
Diamater: 12" 3.5-13" Silty Clay
Length: 12" 13-14.5 Sand
i Lock: No 14.5-15 Silty Clay
“ 15-16.5 Sand
16.5-21" Silty Clay
Depth to Top of
" Grout Backfill: Groundwater Encountered at 15.5°
i
.sell Casing: '
‘ Diamater: 2"
Length: 18"
N Material: PVC
“ Cap: Expandable
i Locking: Dolphin
i Depth to Top of
. H Bentonite:
Depth to Top of
. H Sand:
Depth to Top of
lell Screen: Screen:
Diamater: 2"
Length: s' i
Slotsize: 0.01 l
’ Material: PVC i
” Well Screen I
Interval: 13-18'
Filter Pack: Sand




||Monitnring Well:  SB-4/MW-4S Project Name: GM - BUILDING 31
" Global Environmental Engineering Inc. Date: 6/5/97 Project No.: F329
5467 Hill 23 Drive, Suite B Contractor: GEEI Location:
Flint, Michigan 48507 Prepared By: ALK Twp/Range/Sec.:
‘I Tel: (810) 238-9190 Time Started: 8:20 Depth Drilled: 21
Fax: (810) 238-9195 Time Completed: Hole Diamater: 8.25"
Coring Device: s Inner Diamater: 4.50"
Drilling Fluid: None
Driller: Norm
L X Hollow Stem Auger Date SWL Elevation Helper: Ash
Il Hand Auger 610197 6.08
Geoprobe
OIL PROFILE
Top of Casing:
Vell Casing Cover: 0-10" Asphalt
" Material: Steel N | 10"-3.5' Sand
Diamater: 12" 3.5-21' Silty Clay
Length: 12"
" Lock: No Groundwater Encountered at 8'
Depth to Top of
H Grout Backfill:
|
Jell Casing I
1
“ Diamater: A ,
Length: 12' I
Material: PVC
“ Cap: Expandable
Locking: Dolphin
Depth to Top of
Bentonite:
Depth to Top of
Sand:
Depth to Top of
Vell Screen: Screen:
" Diamater: 2"
Length: 5
Slotsize: 0.01
Material: PVC
Well Screen
Interval: 7-12'
Filter Pack: Sand

Total Well Depth:

12
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Global Environmental Engineering Inc.
5467 Hill 23 Drive, Suite B
Flint, Michigan 48507
Tel: (810) 238-9190
Fax: (810) 238-9195

HEniwﬁng Well:  SB-4/MW-4D Project Name: GM - BUILDING 31
[Date: 6/5/97 Project No. F329

Contractor: GEEI Location:

Prepared By: ALK Twp/Range/Sec.:

Time Started: 9:40 Depth Drilled: 21

Time Completed: Hole Diamater: 8.25"

Coring Device: s Inner Diamater: 4.50"

Drilling Fluid: None
Driller: Norm ‘
X Hollow Stem Auger Date SWL Elevation Helper: Ash
Hand Auger 6/10/97 6.09
Geoprobe
Top of Casing:
Well Casing Cover: 0-10" Asphalt
Material: Steel I 10"-3.5' Sand
Diamater: 12" 3.5-21' Silty Clay
Length: 12"
Lock: No Groundwater Encountered at 8'
Depth to Top of
Grout Backfill:
Well Casing:
Diamater: 2"
Length: 16'
Material: PVC |
Cap: Expandable
Locking: Dolphin
Depth to Top of
Bentonite:
Depth to Top of
Sand:
Depth to Top of
Well Screen: Screen:
Diamater: 2"
Length: 5!
Slotsize: 0.01
Material: PVC
Well Screen
Interval: 11-16'
Filter Pack: Sand
Total Well Depth: !
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1.0 UNDERGROUND STORAGE TANKS

For the purposes of this summary report, the Building 02 investigation results will be
combined with the Building 40 investigation results due to the proximity of the underground
storage tanks (USTs). See Attachment 1 for former tank locations.

1.1 Location

The four USTs associated with Building 02 (Tanks 67/02 - 70/02) were
located on the southwest corner of Building 02. See Attachment 1.

1.2  UST Contents

The identification number, size, and contents of the USTs, detailed on the
Buick Motor Division Storage Tank layout drawing number 42361-M dated
1973, are summarized as follows: )

067/02 10,000-gallon Unleaded Gasoline

068/02 10,000-gallon Unleaded Gasoline
069/02 10,000-gallon . Leaded Gasoline
070/02 10,000-gallon Leaded Gasoline

1.3 Installation and Removal Dates

UST removal activities associated with Building 02 began in August, 1985
and were completed November 1, 1985. UST installation dates are not
available. : '

- 2.0 INVESTIGATION ACTIVITIES

During UST removal activities, visual and PID readings indicated the presence of gasolune
in the sail adjacent to the tanks. In September, 1985, an oil loss report was submitted to
the Michigan Department of Natural Resources. An unknown volume of soil was
excavated. The depth of the excavatlon was apprommately 14 bgs

2.1 Summary of Investigation Activities

Based on the info_rmation‘above, Global récommended-that soil borings be
conducted to determine the condition of impacted media.

On July 24, 1996, GIobaI supervised the advancement of five soil borings
(40-1 through 40-4) usmg a Geoprobe in the area of the Building 40 tank



farm. The borings were located in a line between Building 40 and Building
02. The borings were advanced to a maximum depth of 19 feet below grade.

On July 29, 1996, Global supervised the advancement five soil borings (02S-
1 through 02S-5) using a Geoprobe in and around the former excavation
associated with the Building 02. Obstructions were noted in each boring
with the exception of 02S-1. The maximum boring depth was 21 feet below
ground surface. Soil and groundwater samples were collected when
possible. -

On November 11, 1996, Global supervised the advancement two monitoring
wells (SB1/MW1 and SB2/MW2) using a truck-mounted drill rig. -On
December 10, 1996, Global supervised the installation of MW-3
(02S/GP1/MW3) using a Geoprobe, which due to the soil types present,
ultimately proved unusable. On June 3, 1997, Global returned to the site to
re-drill and install a new well at the MW-3 location. An attempt was made
to install a fourth monitoring well located in the roadway, west of MW-2. An
obstruction was encountered at five feet below ground surface and the
boring was abandoned. Also, one boring each was to be drilled inside
Building 02 and Building 40 using a Geoprobe operated by Great Lakes
Geological Technical Services; Inc. The boring located in Building 40 could
not be completed due to the presence of a subfloor. The boring drilled in
the southeast end of Building 02 was advanced to 21 feet below grade.

Groundwater was encountered at varying depths, in lenses of varying
thickness and grain size. MW-1 was located in an unpaved area.. The
monitoring wells were screened as shown below. See also Attachment 10:
Momtorlng WeII Logs

WellID ~ Screened Interval ~ Soil Type

: (feet bgs) B
MW-1 4 -9 : Sandy Silt/Silty Sand
MW-2 5-10 ‘ Silty-'Sand/Sandy Clay
MW-3 . 14-19 Silty Clay/Sand

On January 2, 1997, MW-1 and MW-2 were sampled. On September 10,
1997, MW-3 was sampled. On September 12, 1997, a slug test was
conducted on MW-3.

21.1 Sample Collection and Analysis

A minimum of two soil samples were collected for laboratory analysis
from each soil boring based on the highest organic vapor analyzer



2.2

reading (OVA) and/or the groundwater water interface, and the
bottom-of-bore. Soil samples were collected from depths ranging
from 7 to 27 feet below ground surface. Actual sample depths are

~ given in Attachment 3. OVA results can be found on the soil boring
logs, Attachment 6.

- Each of the soil samples collected was placed into an unpreserved
four-ounce container and transported at four degrees Celsius (4°C)
using chain-of-custody procedures to Fire & Environmental
Consulting Laboratories, Inc., in East Lansing, Michigan. Samples

- were analyzed in accordance with recommendations contained in
Environmental Response Division Operation Memorandum #6,

" Revision #4, dated September 13, 1995.

Groundwater samples were collected from Geoprobe borings

"whenever possible using a screen point sampler attachment. The
screen point sampler was driven to the desired sampling depth and
an inner core, consisting of stainless steel wire screen, was pushed
into the borehole allowing water to collect in the sampler. Monitoring
wells were developed prior to sampling using a stainless steel bailer
until water clarity stabilized. Approximately 48 hours following
development, the monitoring wells were sampled. At the time of
sampling, the monitoring wells were purged a minimum of three well
volumes to ensure sample clarity.

Each of the groundwater samples collected for laboratory analysis
was placed in laboratory-prepared glass bottles. Samples to be
analyzed for dissolved lead were filtered in the field and preserved
with nitric acid. Samples to be analyzed for volatile organics were
preserved with hydrochloric acid. Each sample was transported at
4°C using chain-of-custody procedures to Fire & Environmental
Consulting Laboratories, Inc., in East Lansing, Michigan. Samples
were analyzed in accordance with recommendations contained in
Environmental Response Division Operational Memorandum #6,
Revision #4, dated September 13, 1995.

Summag{ of Geological Information

There are four basic rock formations comprising the bedrock of Genesee
County: the Coldwater, Marshall, Michigan, and Saginaw formations. The
Coldwater formation consists of sandy shale, and is a poor water producer.

The Marshall formation consists of white to gray sandstone of varying grain

size in the lower portion, and Napoleon Sandstone and Marshall Sandstone



'in th'e upper portion. The Marshall formation yields Highf quélity

groundwater. The Michigan formation consists of a gray shale and some
thick dolostone layers, and is not a principal water bearing formation. The
Saginaw formation is the youngest formation, and consists of sandstone,
shale, sandy shale, limestone, and coal layers. Groundwater may be

_obtained from the sandstone layers within the Saginaw formation. Glacial

drift material overlies the bedrock.

2.3 Summary of Hydrogeological Informatién

2.3.1 Depth to usable aquifer

The City of Flint is on a municipal water system. Most of the potable

" water wells within Genesee County are located beneath the glacial
drift in the Saginaw Formation. The depth to the Saginaw Formation
varies throughout the county, but is located roughly 300 feet below
‘ground surface. '

2. 3. 2 Lbcal Groundwater Flow Direction

It is assumed that groundwater flow is east toward the river, although
the presence of subsurface structures such as tunnels and building
footings may influence groundwater flow at shallow depths. A flow
could not be determined based on the static water level
measurements from the three monitoring wells due to the variability
of the well screen depths and soil types encountered in the screened
intervals. See Attachment 10: Monitoring Well Logs; and Attachment
11: Groundwater Flow Diagram.

2.3.3 Hydraulic Gradient

The hydraulic gradient for this -area of the site could not be
determined for the reasons stated in Section 2.3.2, above. '

2.3.4 Hydraulic Conductivity
Slug test data obtained using a Hermit 2000© and analyzed using

Aqtesolv© software indicated an average hydraulic conductivity of
0.0016 ft/min. See Attachment 12. '



3.0

4.0

2.3.5 Natural Groundwater Velocity (Seepage Velocity) '

The natural groundwater velocity is estimated based on the hydraulic
conductivity, the hydraulic gradient, and the effective porosity. Due
to the variability of the well screen depths and soil types encountered

~in the screened intervals, neither the hydraulic gradient nor the
effective porosity could be determined in this area. Therefore, the
natural groundwater velocity has not been estimated.

SOIL SAMPLE ANALYTICAL RESULTS |

Soil samples were submitted to Fire & Environmental Consulting Laboratories, Inc
located in East Lansing, Michigan for analysis. Initially, sample analytlcal
parameters were based on the former UST contents individually associated with
each tank farm (Building 40 and Building 02). As the investigation proceeded and
it became clear that combining the two areas would be more efficient, analytical -
parameters were expanded for each sample to include the following constituents:
benzene, toluene, ethylbenzene, and xylenes (BTEX), polynuclear aromatic
hydrocarbons (PNAs), halogenated hydrocarbons, chromium, and lead. Analysis .
indicated the presence of the following constituents in concentrations exceeding the
Tier | Soil Leaching to Groundwater Risk-Based Screening Levels (RBSLs):
benzene, toluene, ethylbenzene, xylenes, 2-methyinapthalene, and lead. Additional
constituents were detected in concentrations that did not exceed the RBSLs. No
exceedances of the Tier | Direct Contact RBSLs were noted, with the exception of
lead in sample Bldg 02S-2 (5-6'). See Attachment 3 for a summary of soil analytical
results, Attachment 4 for a Tier | companson table, and Attachment 5 for soil
concentration maps.

GROUNDWATER SAMPLE ANALYTICAL RESULTS

Soil samples were submitted to Fire & Environmental Consulting Laboratories, Inc.,
located in East Lansing, Michigan for analysis. Initially, sample analytical
parameters were based on the former UST contents individually associated with
each tank farm (Building 40 and Building 02). As the investigation proceeded and
it became clear that combining the two areas would be more efficient, analytical
parameters were expanded for each sample to include the following constituents:
benzene, toluene, ethylbenzene, and xylenes (BTEX), polynuclear aromatic
hydrocarbons (PNAs), halogenated hydrocarbons, chromium, and lead. Analysis

- indicated the presence of the following constituents in concentrations exceeding the

Tier | Residential Health-Based Drinking Water and/or the Groundwater-Surface
Water Interface RBSLs: benzene, ethylbenzene, toluene, xylenes, napthalene, and
lead. Additional constituents were detected in concentrations that did not exceed
RBSLs. No exceedances of the Tier | Direct Contact RBSLs were noted, with the.
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exvception of benzene in sample Bldg 02S-5. See Attachment 7 for a summary of
groundwater analytical results, Attachment 8 for a Tier | comparison table, and
Attachment 9 for groundwater concentration maps. ' '

CONCLUSION

Soil concentrations exceeding the Tier | Soil Leaching to Groundwater RBSLs are

_present, and lead is present in concentrations exceeding the Tier | Direct Contact

RBSLs. As the site is under pavement, exposure to impacted soil is not expected.

Groundwater concentrations exceeding the Tier | Residential Health-Based
~ Drinking Water, Groundwater Surface Water Interface, and Direct-Contact RBSLs

are noted.

Significant barriers to-investigation are noted in this area in the way of buildings,
equipment, subflooring, ‘and subsurface structures/obstructions.  Delineating
impacted media to residential criteria in this area may not be possible. ~

51 Sensitive Receptors

The Flint River is located approximately 1500 feet east of the former tank
farms. See Attachment 1. Current data indicates it is unlikely that impacted
groundwater emanating from the former tank farm has or will reach the river.

The City of Flint is on a municipal water system. Most of the potable water
wells within Genesee County are located beneath the glacial drift in the.
Saginaw Formation. The depth to the Saginaw Formation varies throughout

~the county, but is located roughly 300 feet below ground surface. It is
unlikely that impacted groundwater will reach this aquifer. -

52 Delineation

According to MDEQ Guidelines as established in the Memorandum dated
January 19, 1996, the extent of contamination both horizontally and vertically
must be delineated to below the Tier | residential unrestricted values.

Soil impacted with BTEX and PNA constituents is not delineated horizontally
to the south or vertically at boring 40-1. Soil impacted -with BTEX is not '
delineated directly north of boring 02S-4. Substantially elevated levels of
lead are noted in borings 02S-2, 02S-3, and 02S-4, and the lead is not
delineated vertically at these points, and is not delineated to the north or
south. ‘Substantially elevated levels of BTEX are also noted in this area, in
borings, 02S-1, 02S-3, 02S-4, 02S-5, and vertical delineation was obtained

6
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in only one boring, 02S-1, and the entire pocket remains undelineated to the
north. See Attachments 5a - 5j. Borings 02S-2, 02S-3, and 02S-4 were
terminated due to the presence of obstructions, and vertical delineation in
this area may not.be possible at this time. The concrete obstruction was
noted in each boring at approximately six feet below ground surface.
Further, delineation to the north may not be possible due to the presence,

structure, and contents of Building 02.

Groundwater is impacted with BTEX constituents is not delineated to the
south or west of borings 40-1 and 40-2, and to the north of boring 02S-5.
Groundwater impacted with lead is not delineated to the east, north, and
south of SB-1/MW-1 and boring 40-1. Boring 40-1 also indicated the
presence of 1,2-Dichloroethane above the Tier | Health-Based Drinking
Water RBSL. This constituent was not noted in any other samples analyzed

for halogenated hydrocarbons. See Attachments 9a - 9j. The presence of

buildings, equipment, subflooring, and subsurface structures/obstructions,

“may prevent any further delineation in this area.

Closure Potential

In addition to the barriers encountered during the investigation, the levels of
BTEX in the soil and groundwater greatly exceed the applicable Tier | Direct
Contact RBSLs for both residential and industrial sites. Active remediation

is required in this area to reduce concentrations to acceptable levels.

Future Work

Global recommends that a feasibility study be conducted to determine the
most cost-effective and efficient remediation option available.

This Arecommendations may change based on negotiations with the MDEQ
and the development of the site-wide remedial action plan.
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