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1.0

2.0

UNDERGROUND STORAGE TANK
One underground storage tank (UST) was removed from this location.

1.1 Location

The UST was formerly located in the parking lot on the west side of Building
86. 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:

059/86 6,000-gallon Gasoline
1.3 Installation and Removal Dates

The UST was installed in 1964, and removed in December, 1988. The
confirmed release number assigned to this tank is C-434-97.

INVESTIGATION ACTIVITIES

An EDI Engineering and Science Report dated December 1988 indicated that UST
removal activities began on December 8, 1888. Black core sand surrounded the
UST. Soils were screened using a photoionization detector (PID). Based on
elevated PID readings, impacted soil was excavated and taken to the Grand Blanc
Landfill for disposal. The quantity of soil removed is unknown. Two soil samples
were taken from the base of the excavation and sent to EDI for analysis. The
results were unavailable for review at the time this report was generated; however,
the EDI report did note that "several isolated areas continued to have readings as
high as 750 ppm [on the PID]." A sump was dug into the base of the excavation
and a six-inch screened well was installed in the sump. The report indicated the
well was to be sampled bi-annually. Results of the bi-annual sampling were not
available for review at the time this report was generated.

Based on review of the EDI report, Global Environmental Engineering, Inc.,
recommended sampling the sump and collecting soil and groundwater samples to
establish the condition of impacted media.
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Summary of Investigation Activities

On July 23, 1996, Global supervised the advancement of five Geoprobe soil
borings (86-1 through 86-5). Sample locations are illustrated in Attachment
2. Soil Boring Logs are included in Attachment 6. Two soil samples were
collected from each boring and submitted for laboratory analysis.
Groundwater samples were collected from four of the five borings, and one
from the sump, and submitted for laboratory analysis.

On June 3, 1897, Global supervised the installation of three monitoring wells
(MW-1 through MW-3). Two soil samples were collected from each boring
and submitted for laboratory analysis. The screened intervals and soil types
for the monitoring wells are listed below; the disparate depth below ground
surface between MW-1 and MW-2/MW-3 may be partially accounted for by
the ground surface height differential present at the site. See also
Attachment 10; Monitoring Well Logs.

Weli ID Screened Interval Soil Type

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

Groundwater samples were collected from the monitoring wells 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 5 to 23 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 QOperation Memorandum #86,
Revision #4, dated September 13, 1995.
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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 monitering 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 sampies 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,

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 pcor 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; and 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.

Summary of Hydrogeoclogical 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



3.0

2.3.2

2.3.3

2.34

2.3.5

drift in the Saginaw Formation. The depth to the Saginaw Formation
varies throughout the county, but is located roughly 300 feet below
ground surface.

Local Groundwater Flow Direction

Based on static water level measurements obtained from the
groundwater monitoring wells, groundwater flow is to the northwest.
Although this would be consistent with the regional groundwater flow
direction in Genesee County determined using peizometer data’, this
flow direction is suspect due to the variability of the well screen
depths and soil types encountered in the screened intervals. See
Attachment 11.

Hydraulic Gradient

The hydraulic gradient, also based on static water level
measurements of on-site wells, was estimated to be 0.09 ft/ft.

Hydraulic Conductivity

Slug test data obtained using a Hermit 2000© and analyzed using
Aqtesolv® software indicated an average hydraulic conductivity of
0.00095 ft/min. See Attachment 12.

Natural Groundwater Velocity (Seepage Velocity)

The monitoring wells were screened in silty sand, silty clay, siity sand,
and sand. The effective porosity of this water bearing unit is assumed
to be 20% based on recommendations contained in MDEQ
Operational Memorandum No. 10, Attachment 2, dated November 6,
1996. The natural groundwater velocity was estimated to be
approximately 225 ft/yr.

SOIL SAMPLE ANALYTICAL RESULTS

Soil sampies 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), and lead. The initial soil samples obtained from the Geoprobe borings

1 See Dr. Chester H. Wilson, Geology of Genesee County, (1972).

4
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were not analyzed for lead. Analysis indicated the presence of the following
constituents in concentrations exceeding the Tier | Soil Leaching to Groundwater
Risk-Based Screening Levels (RBSLs): ethylbenzene and xylenes. 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 soil 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 benzene, toluene,
ethylbenzene, and xylenes (BTEX), and lead. The initial groundwater samples
obtained from the Geoprobe borings and sump were not analyzed for 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 Interfface RBSLs: benzene and ethylbenzene.
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 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; 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 RBSLs are noted.

51 Sensitive Receptors

The Flint River is located in excess of 2000 feet east of the former UST. 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
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5.3

5.4

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 fully delineated boeth horizontaily
and vertically. See Attachment 5a - Se.

Groundwater impacted with BTEX constituents is not delineated to the west;
however, the concentration in MW-3 is 6 parts per billion (ppb) and the Tier
| Residential Health-Based Drinking Water RBSL is 5 ppb. See Attachment
Sa.

Closure_Potential

The site is fully delineated with respect to soil.

Exceedances of the Tier | Residential Health-Based Drinking Water RBSL
are noted in only one well, MW-3. Sample analytical results indicated that
MW-3 exceeded the RBSL for benzene by 1 ppb. (The RBSL is 5 ppb, and
6 ppb of benzene were noted in MW-3.)

Future Work
Global recommends the following activities:

1. As the benzene concentration in MW-3 exceeds the Tier | Residential
Health-Based Drinking Water RBSL by only 1 ppb, Global
recommends quarterly sampling until such time as the well exhibits
concentrations below 5 ppb. The MDEQ will require two consecutive
monthly sampling events below the applicable RBSL prior to closure.

2. If an unrestricted residential closure is desired, Global recommends
removing those soils which exceed the Tier | Soil Leaching to
Groundwater RBSLs.

These recommendations may change based on negotiations with the MDEQ
and the development of the site-wide remedial action plan.
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ATTACHMENT 5




Building 86

NORTH®

LEGEND:
¢  Monitoring Well Locations
e Geoprobe Sample Locations
~—~-— Fire Prolection Line (8")
Sanitary Sewer Line (12"}

—-— Storm Sewer Line (8")

6" Diameter

Process Waste
Aboveground
an Overhead
Tressel

O Net Analyzed

£J Not Detected

@ Elevated levels below the Soil Leaching
to Groundwater RBSLs

Elevated levels above the Soil Leaching
to Groundwater RBSLs

GM—-CLCD NORTH

SOIL CONCENTRATION MAP: BENZENE

GM—-CLCD NORTH

BUILDING 86 — TANK 59

T 17=40"

DATE: 8/13/96

APPROVED BY: ALK

Global

PREPARED BY: C.GS.

Environmental
Engineering Inc.

ATTACHMENT NUMBER: 5a

PROJECT NUMBER: Fi74




Building 86

NORTH®

LEGEND:
4 Monitoring Well Locations
L] Geoprobe Sample Locations
-—-— TFire Protection Line (8")
Sanitary Sewer Line (12")

—-— Storm Sewer Line (8")

8" Diameter
Process Waste
Aboveground
an Overhead

Tressel

[0 Not Analyzed
£l Net Detected

® Elevated levels below the Soil Leaching
to Groundwater RBSLs

18 Flevated levels above the Soil Leaching
to Groundwater RBSLs

GM-CLCD NORTH

TITLE: SOIL CONCENTRATION MAP: TOLUENE

GM-CLCD NORTH

BUILDING 86 — TANK 59

SCALE: 17=40'

DATE: 8/13/96

APPROVED BY: ALK

Global

PREPARED BY: C.G.5.

Environmental
Engineering Inc.

ATTACHMENT NUMBER: 5b

PROJECT NUMBER: Fi74




NORTH®

Building 86

LEGEND:

+

Monitoring Well Locations
Geoprobe Sample Locations
Fire Protection Line (8")
Sanitary Sewer Line (12")

Storm Sewer Line (8")

8" Diameter
Process Waste
Aboveground
an QOverhead
Tressel

O Not Analyzed
@ Not Detected

& Elevated levels below the Soil Leaching
to Groundweter RBSLs

B Elevated levels above the Soil Leaching
to Groundwater RBSLs

GM-CLCD NORTH

TITLE: SOIL CONCENTRATION MAP: ETHYLBENZENE
GM—-CLCD NORTH
BUILDING 86 — TANK 59

SCALE: 1"=40" DATE: 8/13/96
APPROVED BY: ALK.
PREPARED BY: C.G.S.

ATTACHMENT NUMBER: 5c¢
PROJECT NUMBER: F174

Global
Environmental
Engineering Inc.




Building 88

NORTHS

LEGEND:
+

Monitoring Well Locations

Geoprobe Sample Locations
———— Fire Protection Line (8")
Sanitary Sewer Line (12")

Storm Sewer Line (87)

+B

SB-3/MW-3

6" Diameter
Process Waste
Aboveground
an Overhead
Tressel

] Not Analyzed
0 Not Detected

B Elevated levels below the Soil Leaching

to Groundwater RBSLs

Elevated levels above the Soil Leaching

to Groundweter RBSLs

GM-CLCD NORTH

S0IL CONCENTRATION MAP: XYLENE
GM--CLCD NORTH
BUILDING 86 — TANK 59

: 1"=40"

DATE: 8/13/96

APPROVED BY: ALK

Global PREPARED BY: C.G.5.

Environmental
 Engineering Inc.

ATTACHMENT NUMBER: 5d

PROJECT NUMBER: F174




e TN
NORTH

| |
It
_______ R I |
e D__“T_T___O
I
P
}SBi—l/qu
_____________ ENU Y 7Y N Y - R
SB-2/MW-2
; 86-5

LEGEND:

Monitoring Well Locations
L Geoprobe Sample Locations
Fire Protection Line (8")
Sanitary Sewer Line (12")

Storm Sewer Line (8")

L

8" Diameter
Process Waste
Aboveground
an Overhead
Tressel

Not Analyzed

Not Delected

Elevated levels below the MERA Type A
Default Criteria

Elevated levels above the MERA Type A
Default Criteria

GM—-CLCD NORTH

TITLE:

SOIL CONCENTRATION MAP: LEAD
GM-CLCD NORTH
BUILDING 86 — TANK 59

=SCALE:

1"=40’ DATE: 8/13/96

AFPROVED BY: A.LK.

Clobal PREPARED BY: C.G.S.

Environmental

Fne ; ATTACHMENT NUMBER: 5e
ngineering Inc.

PROJECT NUMBER: I'174




ATTACHMENT 6




Project:

GM CLCD North UST Closure

Soil Boring: Bldg 86—1
Global Environmental Engineering, Inc. || Date 72396 Project #: F174
352 South Saginaw St., Suite 600 Drilling Contractor: ___ YECI Location: Hamilton & Industrial Ave.
“ Flint, Michigan 48502 Prepared By: ICW Twp/Sec
Tel: (810) 238—-9190 Time Started: Depth Drilled: 10"
Fax: (8 10) 238-9195 Time Compieted: Hole Diameter:  2°
It Length Coring Device: 2 Coring Device: 2"
I oring:Methods: Sroundwater:Iiformations]| Fluid Used: None
Hollow Stem Anger GW Encountered at Driller: Ken
L Haaod Auger Monitor Wells Installed Helper: N/a
'L X Geoprobe Yes No Weight/Drop; N/A,
Concrete
1 1 Stone
GP=1 Sp Sand Brown, Moist, Fine/Medium
2
i 3 ND
i 4
5 ND
| Gp=2
l! 5
[
7 ND
| ;
Xl
9 10
Gr=3
X1 10 Sample Retusal 300
EOB End of Boring 10"
11
12
13
14
15
16
17
18
19
20
21
22
s}
pt}
25
83-Split Spoon HA—Haod Auger Sampie PID ~Photoionization Detector (ppm}) AL —Agetate Liner
NR —No Recovery [X]~Laboratory/Jar Sample GC—Gas Chromatograph (ppb) FS-—Field Screening Container




Soil Boring: Bldg 86~2 Project: GM CLCD North UST Closure
ilobal Environmental Engineering, Inc. || Date 723196 Projest #: F174
352 South Saginaw St., Suite 600 Drilling Contractor: YECI Location: Hamilton & Industrial Ave.
Flint, Michigan 48502 Prepared By: Jcw Twp/Sec_:
Tel: (810) 238-9190 Time Started: 9:20 Depth Drilled: 19"
Fax: (810) 2359195 Time Completed: Hole Diameter: 27
Length Coring Devicer 2’ Coring Device: r
Boring:Metliods roundwater:Information: || Flaid Used: None
— Hollow Stem Auger GW Encountered at Driller: Ken
Hand Auger Monitor Wells Installed Helpers: N/A
X Geoprobe Yes Wei rop:. N/A
Sampie: .
Concrete/Asphalt
1 Stone
_ GP-1 SP Sand Dark Brown, Moist, Fine/Medium
2
— 3 ND
4
— 5 ND
_ Gp-2
[
o 7 ND
-— 8
9 ND
GP~3 ‘
Ul 10 CL Sandy Clay No Fractures i
11 Clay Brown/Gray, Fractures 10
- z
[X] 13 820
. GP-—4 SM Silty Sand Black/Gray, Moist, Fine/Medium
. 14 ML Silt Gray
— 15 SM Silty Sand Black/Gray 20
— GP-5§ sSp Sand Brown
16
— 17 200
—_ GP=6
18
= X1 19 8.0
EQB End of Boring 19°
20
— 21
- 2 |
I
4l |
- }
- 24
i 29
55—35plit Spoon HA—Hand Auger Sample PID —Photoionization Detector (ppm) AL—Acetate Liner
Nt No Recovery [X]—Laboratory/Jar Sample GC —Gas Chromatograph (ppb FS—Field Screening Container




, Soil Boring: Bldg86-3 Project: GM CLCD North UST Closure
lobal Environmental Engineering, Inc. | Date 772386 ___ Project #: F174
352 South Saginaw St., Suite 600 Drilling Contractor: ____YECI Location: Hamilton & Industrial Ave.
Flint, Michigan 48502 Prepared By: cw Torp/Sec.:
Tel: (810} 238~9190 Time Started: 11:00 Depth Drilled: 21’
Fax: (8 10) 2389195 Time Compieted: Hole Diameterz: 2"
Coring Device: 2"
e oring:Methods & | Fluid Used: None
e Hollow Stem Auger GW Encountered at Drilier Ken
Hand Auger Monitor Weils Installed Heiper: N/A
- Geoprobe Yes No Weight/Drop: N/A
ConcretefAsphait
1 Stone
l GP-1 SP Sand Dark Brown, Moist, Fine/Medium
2
- 3 6.0
4
g o] 8.0
GP=2
[
. 7 28.0
e 8 !
9 4.0
GP=3
. 10
11 Brown 3.0
— 12
L Clay Brown/Gray, Fractures
13 32.0
. GP—4 Broww/Green, Fine/Medium
_ 14
Brown/Gray, 3" Silty Sand, Wet
N 15 7.0
16
Xl
e 17 2" Black Sand Lens, Wet >1000
. SP Sand Brown
18
o 19 26.0
ML Silt Gray, Moist
20 '
— !
= ! X1 21 ND it
EOQOB End of Boring 21
— s
= 23
— 24
235

S§—"Split Spoon
_Ni NoRecovery

HA-Hand Auger Sample
[¥]~Laboratory/Jar Sample

PID —Photoionization Detector (ppm)
GC—Gas Chromatograph [ppb)

Al —Acetate Liner

FS~Field Screening Confainer




[ Soil Boring: Bldg 85—4_Project: GM CLCD North UST Closure
lobal Environmental Engineering, Inc. || Date: 723196 Projoct #: F174
352 South Saginaw St., Suite 600 Drilling Contractors YECI Location: Hamilton & Industrial Ave.
- - . |
Flint, Michigan 48502 Prepared By: Jow TwpiSec.: |
Tel: (810) 238—-9190 Time Started: 13:00 Depth Drilled: 23 F
Fax: (8 10) 238-9195 Time Completed: Hole Diameter: 2"
) Length Coring Device: 2 Coring Device: 2"
i o Groundwater Information’’]| Fiid Used: None
- Hollow Stem Auger GW Encountered at 17 Driller: Ken
Haad Auger Monitor Wells Instailed Helper: NIA
— X Geopro Yes No || Weight/Dropz ___N/A
Asphalt
1
i GP-1 SP Sand Dark Brown, Moist, Fine/Medium
2
. 3
R ND
4
— 3
GP-2 ND
[
- 7
ND
N 8
)
GP=3 Brown ND
L 10
11
|__ ND
| . 12 SM Sandy Silt Brown/Gray, No Fractures, Mottled
13
. GP—4 Silty Sand Brown, Fine/Medium 3.8
L 14 CL Clay No Fractures
i 15 7.0
16 SP Sand
L X1 17 CL Clay >1000
| GP-5 SM Silty Sand Wet
18
L ML silt Moist
| 19 420 b
' GP-6 :
20 Gray ‘
21 18.0
GP-7
P2
Xl 23 ND
EQOB End of Boring 23"
24
25
88 =5plit Spoon HA~-Hand Auger Sampie PID —Photoionization Detector (ppm) AL —Acetate Liner
|LI —NoRecovery [X]—Laboratory/Jar Sample GC—Gas Chromatograph (ppb) F5—Field Screening Container ||




‘ Soil Roring: Bldg 86—5 Project: GM. CLCD North UST Closure
| Global Environmental Engineering, Inc. || Date: 712396 Project #: F174
i 352 South Saginaw St., Suite 600 Drilling Contractor: YECI Location: Hamilton & Industrial Ave.
Flint, Michigan 48502 Prepared By: ICW Twp/Sec.:
Tel: (810) 238-9190 Time Started: 14:55 Depth Drilled: 21"
Fax: (810) 2389195 Time Completed: Hole Diameter: 2"
L Length Coring Device: 2’ Coring Device: 2"
|_ | B ~iBoring Meéthods: - e “Gmundwaterlnformation || Finid Used: None
N Hollow Stem Auger GW Encountered at Driller: Ken
Hand Auger Monitor Wells Installed Helper: NA
Yes No Weight/Drop: NIA
SOIL: DESCRIPTION. REMARKS
Concrete
| 1
3 GP-1 sp Sand Dark Brown. Moist, Fine/Medium
2
L 3 ND |
4
5 Brown ND
GP-2
[ Dark Brown
L 7 ND
|
ir & L
| ;
9 ND
GP-3 Brown
10
11 ND
L
12
13 ND i
GP—4 :
i4
[X] 15 >1000
CL Clay Brown/Gray. Moist, Fractures
16
i 17 620
GP-5 M Silty Sand Brown. Fine/Medium
18
ML Silt Gray
19 28.0
GP—6
20 Gray
(X1 2t 30
EOB End of Boring 21’
2
23 ND
24
25
§8~Split Spoon HA—Hand Auger Sample PID —Photoionization Detector (ppm) Al =Acetate Liner
{R.—No Recovery [X]—Laboratory/Jar Sample GC—-Gas Chromatograph (ppb) FS—Field Screening Container




[Soil Boring: SB-IAMW-1  Project: GM - Building 86
Global Environmental Engineering, Inc. Date: 612/97 Pruject #: 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: 16:00 Depth Drilled: 1T
Fax: (810) 238-9195 Time Compieted: Hole Diameter: 825"
Length Coring Device: 4 Coring Device: 45"
rin 10 Gl‘oundwaterlnfonnaho Fluid Used: None
X Hollow Stem Auger GW Encountered at Driller: Norm
Hand Auger Monitor Wells Installed Helper: Ash
Geoprobe Yes X N Weight/Drop: 1401b/30"
OIL
Concrete
1
58 SP Sand Black, Moist, Fine/Medium, Slag fill
S5 2
S5
83 3 20
55 No Samples Collected 3'-4.5'
S5 4
53
S8 3.
58 SM Sandy Siit Wet
S8 8.
38
88 7 18.0
h] Silty Sand Green
33 8.
S5 2" Black Lens
S8 9 220.0
S35
33 10
S8
55{x] 11 125.0
E.O.B. End of Boring 1 1*
12,
12,
14
15,
16,
17,
18
19,
20.
21
22
23
58-Split Spoon HA-Hand Auger Sample PID-Phototoruzation Detector (ppm) AL-Acetate Liner
NR-No Recovery [X}-Laboratory/Jar Sample GC-Gas Chromatograph (ppb) F3-Field Screentng Container




Soil Boring: SB-2MW-2  Project: GM - Building 86
Global Environmental Engineering, Inc. Date: 6/3/97 Project #: F329
5467 Hill 23 Dr., Suite B Drilling Contractor: GEEI Location:
Flint, Michigan 48507 Prepared By: cw Twp/Sec.:
Tel: (810) 238-9150 Time Started: 8:25 Depth Drilled: 1V’
Fax: (8 1 0) 238-9195 Time Completed: Hole Diameter: 825"
|[Length Coring Device: Coring Device: 4.5"
oring'Meéthod ||: ‘Groundwater ] Fluid Used: None
Hollow Stem Auger GW Encountered at Driller: Nom
Hand Auger Monitor Wells Installed Helper: Ash
Geoprobe Yes X No Weight/Drop: 1401b/20"
Congrete 10"
1
83 SP Sand Black, Moist, Fine/Medium
S8 2
83
83 3 Black ND
S8
S5 4,
S5
S8l 5. ND
S5{X] Brown
5S-{X] 6,
55-[X] SM Silty Sand Wet
551X 7 1.0
S
S g
] CL Sandy Clay Moist, No Fractures
S 9 1.0
55-[X]
3$5-[X] 2" Silty Sand Lens, Wet
55.[X]
55-[X] i 11, ND
EQB. End of Boring 11'
12,
13
1
14,
13) !
16.
17
18
19.
20
2L
22
23,
55-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




Soil Boring: SB-3/MW.3 Project: GM - Building 386
Global Environmental Engineering, Inc. Date: 6/3/97 Project #: F119
5467 Hill 23 Dr., Suite B Drilling Contractor: GEEI Location:
Flint, Michigan 48507 Prepared By: W Twp/Sec.:
Tel: (810) 238-9190 Time Started: Depth Drilled: 21’
Fax: (810) 238-9195 Time Completed: Hole Diameter:  8.25"
{Length Coring Device: 4 Coring Device: 4.3"
orin ‘Groiundwate Fluid Used:  None
X Hollow Stem Auger GW Encountered at Driller: Nom
Hand Auger Monitor Weils Installed Helper: Ash
Geoprobe Yes X Weight/Drop: 1401b/30"
‘DESCRIP
Concrete 10"
L
S8 3P Sand Black, Meist, Fine/Medium, Fitl
55 2
38
85 3 NI
59
= R} 4.
55
58l s 2.0
58
53 6.
58
S8 7. 3.0
55 sM Silty Sand Gray, Wet
sj 8
]
SA 9 CL Silty Clay Greenish, Moist, No Fractures 26.0
S8 No Recovery 9-10.5
S5 10
33
35 11, NA
S5 Brown/Gray, Fractures
S5 12,
S5 <.25" Sand Lens
S5 13 <. 25" Sand Lens 120.0
Rh
83 13, 3" Silty Sand Lens, Wet
- |88 2" Sand Lens, Wet
S5 15, 160.0
S5 Sp Sand Gray, Wet, Fine/Medium
85 16, CL Silty Clay Moist, No Fractures
S8-{. 8P Sand Browrn, Wet, Fine/Medium 580.0
53 17.
53
85 I8.
53 6" Brown Clay Lens 20.0
53 19.
S8
35 20}
BRE) 21 16.0
EQBR. End of Boring 21"
22
23
55-5plit Spoon HA-Hand Auger Sample PID-Photoionization Detector (ppm) AL-Acetate Liner
NR-No Recovery {X]-Laboratory/Jar Sampie GC-Gas Chromatograph {ppb) FS-Field Screening Container




ATTACHMENT 7




soray A710ads (10) WO Jt

(JE) oundoipAr] (o) pwonaus suo)) {JJ4) dumy 231ng (J0) sqoadoary (1) Tanieg (A1dde et e 109]38) S5p07) POUIRAL UOTIIS[[OD) 4

1 984

W uenved = Td
I0BING PUNOIN MO[IG=S0H

suLdeanUE(\ e )OZUSqQICT

SUSAND

suAnueIonJ(y jozusg

DUSTAIRA(T] 8 yozuag

auayureronpy{qjoztayg

auaidd(e)ozusg

susoeryjue(e)jozuL]

QUAOBIYNY

sustAyydeuoy

(IR |0 | | oo

susydeussy

AN ou0)

TN ooy

TAN U0

TN JUOTy

TAAN Juo)

(1/30) INEALILSNOD

ON POYIRIA [manA[euy

+POUIJA U010

pazAlewry a1eq

PRIRDXRH 218

P00 Mg

(804 1931) pdaqg ordureg

(q 21dureg

5¥Nd)
SOILVINOYY VI IONNATOd

oL

01 aN

01

01

0t aN

LA [

1

! £0T

L

1

1 114

SAUS[AX [E1I0L [

1

! 98

I

[

1 aN

suazuaqAYE [

1

1 aN

I

I

1 1T

suanel [

212|2|2|2

1

I N

L

Z 22|72

I

i aN

suaZWaf [

TN Uy

TAN ouoy

Elalslel=le

TN

TN UG

TAW ued

(¥/5n) LNANILLSNOD

0978

0978

0978

0978

0978

"ON POYISJAl [PODABUY

Tytee

do

d9

49

db

+POUIBIAL TOTI03][0D)

96/9T/L

96/9T/L

96/9T/L

96/9T/L

06/9T/L

PRZA[RUY 2]e(T

96/9T/L

96/9T/L

96/9T/L

96/9T/L

96/9T/L

PatRIXY de(l

96/ETL

96/ET/L

96/ETIL

Q6/ET/L

96/ET/L

P=1931100 2B

(sDd 1097) Wida(q 97dums

JNNS 98 T

O §-98 Q'1d

O 93 CId

OfH £-93 A1

OFH 7-98 a'1d

(1] 21dweg

STTILVIOA

ESLTO00 AIFNON ALITIOVL

(98/650 INV.L) SNOLLVYAIO INI'TI OVN HWNVN ALI'TIOVA

FLLVAANNOED SLTASHE AJOLVIOEY]

L 'ON LNHWHDV.LLY

LIOdHA AYVINIANS
6€ MNVLA8 ONIQTINA




1212y Aq1oads (1.0) 12O JT

(d1) youndoapAl] “(dD) s=pwodtauad suo) (Jd) dung o8md ‘(40) aqordoar) “(Td) 1aqteg] (Ajdde 1e1)) |12 195[58) S2p0)) PO UOTIID[O]) 4

7 2%ed

W o0 = TG
20\ING PUNCIL) MO[PH=50F

AUAYRIYIUR(Y R )OZUSQ (T

suasAny)

SUMURION[J( JoZuag

SUSTAIA(1 Y 3 )oZuag

suspueICn{j(qjozusg

auaid{z)ozuag

au2oeIuE(R)OZUDg

SUADRIIUY

auafApydeuaoy

OgOoooiconn;

ausydeuzoy

AN uen

AW

JHOD)

TAN o

TAN U

AW Juod

(1/50) ININLIISNOD

0N POYR [2oBA[euy

+POIRIN Uoh2[jo)

pazA[euy e

padenxy 2req

P1292[[00) 21B(]

(sod 109)) pdaqq apdureg

g 2pdwesg

(YN
SOLLYVINOHY YT IDNNA10d

HAIN

0l

SIURAY [BI0L

[4!

aN

AUITURQIAYI

(N

[4

auano],

— | -

9

— | et | —

— | ] —

aN

OOo)ac

AUDZU

TaN oue)

TN

MO

TANW MOy

Elslslels

TaON

TaN )

(I/3n) INANLILLSNOD

0978

0938

09T38

'ON POYII [BIA[BUY

e

B[ieg

I1Rg

+POURJA UONRI([0D

L&/E1/90

L6/E1/90

L6/EL/90

PAZAJRY 1B

L&/E1/90

L6/E1/90

Lo/EL/90

PaoRNXH 218

L6/10/90

L6/10/90

L6/10/90

PR30 A9B(]

(SO 1991) Mda(] sjdwieg

£-MIN

M

T-MIN

(11 =idiueg

STILLVIOA

£9LT00-0 MAHNNN ALITIOVI

(98/6€0 INV.L) SNOLLVYHIO LNI'TI OVN “TIWVN ALITIOVA

ALLYMANAOYD SLTASHY AHOLVIOHVYL

L 'ON INIFWHOV.LLV

LHOJHH ATAVINIANS
65 MNV.L/Y8 DNIQTIE




21t Aoads (1L0) 12410 J]

(d11) ysundoIpAr] (D) Impwensuad auoy) ‘(JJ4) dumng 28my (J40) agoxdoan ‘(1d) wpeg (Aldde 1011 112 199[28) SOPOD POIDA UOTII[[0] 4

£ ofeg

Junrt uendR( = T
20BLING PUNOID) MOTaH=8DF

perTiRIoL, []

WAIWON[) [F10L, []

wnIpe) [

TN | o) | iaw | ouop

AN ouoy

TAN U

TAN _JUo)

(I/30) LNANLILLSNOD

§00T

8'00T

8°00T

"ON| POUISIN [eonAJeuy

B[Rg

e

LI

+¥POUISJA UOTI53[[0D)

L6/91/90

L6/91/90

L6/91/90

pazileuy g

L6/91/90

L6/91/90

L6/91/90

pawenxy e

L6/L0/90

L6/10/90

L6/10/90

Pa129[]00) 2B

(sDg 1035) Mdoq sjdureg

£-MIN

TMIN

1-MIN

I d1dures

AAIALIIA - STYLAN

JUdIAg

Suan|JUEuaYJ

susteqiqdeujAqIaN-7

suspeyiydeN

auatAd(ps -¢*z*1 Jouapuj

suajon|

(] {3 ] | () |

suajuesony,j

qan | awy | T@AN | oued

TN ouo))

1AM uod)

AN | ouo)

(1/50) LNANLILSNOD

"ON POYRIN [BOBA[EUY

*POUIRIN UOND[O))

pazAleuy 1eQ

pa1oenxy 2lec(

A0 AR

(sog 199)) Y ardureg

([ 21dueg

(SVNd) SDOILVINOYYV
WVATIINATOL

€9LT0070 MATWNN ALITIOVA

(98/650 JINV L) SNOLLYHHJO INITI OVN ‘HWVN ALTTIOVA
YALYMANNOID SLTNSTE ATOLVIOHV'T

£ ON INTFWHOVILLY

QIAAIN SV ATdV.L ALVOI'TdNd

LIYOdHET AYVININNS
65 MNV.L/98 ONIATI|




ATTACHMENT 8




7 o8eg

VN awdIkd (]
VN ouayjueuayd [
VN auseydeN [
VN sudsAd(pa-¢ 7 1)ouspu] [
VN suaronpf [j
VN susyjueIonjy [J
SU2JEN[IUR(YE)
VN ~0zZuoqid [
VN BUISAIYD [
VN suaipueiong(yjozuay [
VN aur[Arad(1y‘d)ozusg [
VN suayueronfj(qiozusg ]
VN suarAd{eyozueg [
VN auadenpiue(elozusag [
VN auddeIIUY [
VN susAydeuaoy [
VN suoyndeuady [
(=vNdL)
SOLLYINOYY UVITIINATOL
000°000°8F 069 0¥ aN 491N O
000°981 087 08¢ £0T 96/£T/LO O'H €-98 A'1d SaUSIAX [eloL ]
000°691 rL 122 98 96/€£T/L0 O'H §-98 A'1d suszuaqiANg [
000°9Z¢ 06L 06L 17 96/ET/LO O'H 7-98 Q'1d uanol [
00£‘s S < 9 L6/01/90 & MIN ouozudg [
SITILVIOA
1894
1apep Buppiag
Jaye A\ Supupi( poseg-FsH
ISAH PEe) paseg-YHAIL [EIUSPISIY
32311 [ 211 {eLnsnpuy I JarL [ 1311,
- (I/3n) 38(] UOEIUIIUCD)
(/8m) UOHRHUIIUC) apduweg Pa302){] WINBIXB]Y JUNUUEUEC.)
uoLINL) apqesnddy PO1I)H UBTTXR ] SuppuodsaLio)) s g opdueg

[ernsnpuy A [BIrounuo’) 0 [enuapIsIYy A

£9.700-0 'ON (I ALITIOVA
{98/650 ANVL) SNOLLVYEJO OYN ‘HNVN ALITOVA
WALYMANNOED ¥04 1aVI NOSHIVINOD

LSS Il YALL ¥O 1 YHEILISHE [ 44l
8 'ON INHWHOVLLY
LHOdTT AdVININNS
65 MNV.LO8% ONIaTING




¢ afeg

0l
* HAHLO
VN QUBYIR0IONPUL-T'T'T [
VN QUIIAIIs0IOIYIENISY, [
QUSAIR0IOII(]
VN -g1-suen [
AUIAIR0IO[YIQ
VN -1 [
VN BUBAROIONYIIC-1T [
VN SUBYIR0IOIYAIA-Z'T []
VN QUBS0IONIIT-1"T []
VN SPHO[YJRIIR L, uoqie) [
SNOTUVICHAAH
QALYNADOTVH
VN 0gZ1 0pR0IV [
VN +eTl 101001y [}
YN {1 1001V [
VN FTl 100y [}
YN TECT 10[201y  [7]
VN [ZT1 Iopo1y [
VN 9101 10201y ]
SHOd
UN peoTIEI0L [
VN IA wntuorysy - ]
VN HY wnmons
VN umpnupey ]
QEAALTIA - STY.LAIN
eg9d
ABAN Jayesn SupuLiq
Is9d Suppuaq pesed-1piel paseg-EaTl
jorpE0]) 13RI [ ILL | S S RN [Enuapsay | ILL
{1/3m) e [T TR TIERTITHG)
(1/8n) UOTJRIIUIIUC)) adweg P192)3(] WINUIIXETAI JULUIWEIIO)
uoLd)LL)) 2qediddy Pa1YA( WNUIXBEA Juipuodsaiio) s qy opdhoeg
£9L700-0 ON (I ALI'TIOVA
@mamo MNVL) SNOILVYAdO INI'Td OVN HIAVN ALI IOV
YALVMANNCED 04 319V.L NOSRIVINOD
"LLSS IH {411 90 [ L1/ ISHY 1 1IHEL
§ 'ON LNAANHIVILLY
LAIOdHT AYVINIANS

6S JINVL/98 DNIATIING




ATTACHMENT 9




NORTH®

Building 86
e_ _______
6" Diameter
Process Waste
Aboveground
an Overhead
Tressel
0O Not Analyzed
1 Not Detected
Hi Elevated levels below the Tier I Residential
Health—Based Drinking Water RBSLs
Elevated levels above the Tier | Restdential
Health--Based Drinking Water RBSLs
LEGEND:
4 Monitoring Well Locations GM—-CLCD NORTH
Y Geoprobe Sample Locations TITLE: GROUNDWATER CONCENTRATION MAP: BENZENE
GM--CLCD NORTH
Pire Protection Line (8") BUILDING 868 — TANK 59
SCALE: 1"=40’ DATE: 8/13/96

Sanitary Sewer Line (12") o T ALk

Storm Sewer Line (8") Global PREPARED BY: (C.G.S.

Enviconmental JATTACHMENT NUMBER: 9a
ngineering Ine.
PROJECT NUMBER: F174




“NORTHS

Building 86
e,_. _______
8" Diameter
Process Waste
Aboveground
an Overhead
Tressel
O Not Analyzed
0 Not Deteclted
E Elevated levels below the Tier 1 Residential
Health—Based Drinking Water RBSLs
B Elevated levels above the Tier I Residential
Health—Based Drinking Water RBSLs
LEGEND:
4 Monitoring Well Locations GM—-CLCD NORTH
GM~CLCD NORTH
———— Fire Protection Line (8") BUILDING 86 — TANK 59
. . - SCALE: 1"=40' DATE: 8/13/96
Senitary Sewer Line (12")
APPROVED BY: ALK
- Storin Sewer Line (8") Global PREPARED BY: C.G.S.
gmmﬂﬂ?ental ATTACHMENT NUMBER: 9b
ngineering Inc.
PROJECT NUMBER: F174




Building 86

NORTH®

LEGEND:

o

Monitoring Well Locations

Geoprobe Sample Locations
Fire Protection Line (8")
Sanitary Sewer Line (127)

Storm Sewer line (8")

SB—-3/MW-3

6" Diameter
Process Waste
Aboveground
an Overhead
Tressel

Not Analyzed

Not Detected

Elevated levels below the Tier I Residential
Health—Based Drinking Water RBSLs

Elevated levels above the Tier I Residential
Health—Based Drinking Water RBSLs

GM-CLCD NORTH

GROUNDWATER CONCENTRATION MAP:

ETHYLBENZENE

GM—-CLCD NORTH — BUILDING 86 — TANK 59

1”=40’

DATE: 8/13/96

Global
Environmental
Engineering Inc.

APPROVED BY: A.LK.

PREPARED BY: C.G.S.

ATTACHMENT NUMBER: 8¢

PROJECT NUMBER: Fi74




NORTH*

Building 86

@_ _______
8” Diameter
Process Waste
Aboveground
an Overhead
Tressel
O Not Analyzed
[ Not Detected
@ Flevated levels below the Tier 1 Residential
Health—Baszed Drinking Water RBSLs
Elevated levels above the Tier I Residential
Health-Based Drinking Water RBSLs
LEGEND:
¢~ Monitoring Well Locations GM-CLCD NORTH
e Geoprobe Sample Locations TITLE: GROUNDWATER CONCENTRATION MAP: XYLENES
GM—-CLCD NORTH
———— Fire Protection Line (8") BUILDING 86 — TANK 59
o] SCALE: 1"=40' DATE: 8/13/96
Sanitary Sewer Line (127) /13/

APPROVED BY: ALK

—-— Storm Sewer Line (8") Clobal PREPARED BY: C.G.S.

knovironmental | ATTACHMENT NUMBER:9d

Engineering Inc.
PROJECT NUMBER: Fi174




Building 88

NORTH™

EG
&
L ]

D:
Monitoring Well Locations
Geoprobe Sample Locations
Fire Protection Line (8")
Sanitary Sewer Line (127)

Storm Sewer Line (8")

ad

SB-3/MW-3

=t—8" Diameter
Process Wasle
Aboveground
an Overhead
Tressel

3 Not Analyzed
B Not Delected

8 Eilevated levels below the Tier 1 Residential
. Healih—Besed Drinking Weter RBSLs

H Elevated levels above the Tier 1 Residential
Healih—Based Drinking Water RBSLs

GM-CLCD NORTH

TITLE: GROUNDWATER CONCENTRATION MAP: LEAD
GM—-CLCD NORTH
BUILDING 88 —~ TANK 59

SCALE: 1"=40 DATE: 8/13/96
APPROVED BY: ALK,
Clobal PREPARED BY: (.G.8S.

Environmental | ATTACHMENT NUMBER: Ge

Engineering Inc.
PROJECT NUMBER: F'i74
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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

Monitoring Well:  SB-1/MW-1 Project Name: GM - BUILDING 86
Date: 6/2/97 Project No.: F329

Contractor: GEEI Location:

Prepared By: ALK Twp/Range/Sec.: - -
Time Started: 16:00 Depth Drilled: 12

Time Completed: Hole Diamater: 825"

Coring Device: 5

Inner Diamater: 4,50"

Drilling Fluid: None
¥ Driller: Norm
‘ Hollow Stem Auger Date SWL Elevation Helper: Ash
Hand Auger &/10/97 5.45
Geoprobe
Top of Casing:
"ell Casing Cover: : 0-1.5" Concrete
Material: Steel === 1.5-5' Sand
Diamater: 1z* 5-7.5 Sandy Siit
Length: 12" 7.5-11" Silty Sand
Lock: No -
Groundwater Encountered at 5.5'
Depth to Top of
Grout Backfill: 1
/el Casing:
Diamater: "
Length: 9
Material: BPVC
Cap: Expandable
Locking: Dolphin
Depth to Top of
Bentonite: 2
Depth to Top of
Sand: 3
Depth to Top of
 Vell Screen: Screen; 4
Diamater: 2"
Length: 5
Slotsize: 0.01
Material: PVC
Well Screen
Interval: 49
Filter Pack: Sand
Total Well Depth: 9




Monitoring Well:  SB-2/MW-2 Project Name: GM - BUILDING 86
Global Environmental Engineering Inc. Date: 6/3/97 Project No.: F329
5467 Hill 23 Drive, Suite B Contractor: GEEI Location;
Flint, Michigan 48507 Prepared By: ALK Twp/Range/Sec.:
Tel: (810) 238-2190 Time Started: 8:25 Depth Drilled: BN
Fax: (810) 238-0195 Time Completed: Hole Diamater: 8.25"
Coring Device: 5 Inner Diamater: 4,50"
Drilling Fluid; None
; Norm
Hollow Stem Auger SWL Elevation Ash
Hand Auger 6/10/97 6.95
Geoprobe
. ‘SOIL PROFILE
' Top of Casing:
‘ell Casing Cover: 0-10" Concrete
| Material: Steel I % | 10"-6 Sand
Diamater: 12" 6 -8 Silty Sand
Length: 12" 8-11" Sandy Clay
Lock: No
| Groundwater Encountered at 6.5'
Depth to Top of
Grout Backfill: 1
|
well Casing:
Diamater: 2"
Length: 10
Material: PVC
Cap: Expandable
Locking: Dolphin
Depth to Top of :
Bentonite: K
i
!
Depth to Top of
II Sand: 4
Depth to Top of
Jell Screen: Screen: 5
Diamater: 2"
Length: 5
Slotsize: 0.01
} Material: PVC
| Well Screen
Interval: 510
" Filter Pack: Sand
“ Total Well Depth: 10




Monitoring Well:  SB-3/MW-3

Project Name: GM - BUILDING 26

H Global Environmental Engineering Inc. Date: 6/3197 Project No.: F329
5467 Hill 23 Drive, Suite B Contractor: GEEI Location:
Flint, Mlchlgan 48507 Prepared By: ALK Twp/Range/Sec.:
H Tel: (810) 238-9190 Time Started: 10:30 Depth Drilled; r
Fax: (810) 238-9195 Time Completed: Hole Diamater: 825"
Coring Device: 5 Inner Ciamater: 4.50" B
None
g Metl Norm
X ollow Stem Auger Date SWL Elevation Helper: Ash
Hand Auger 6/10/97 13.67
Geoprobe
Top of Casing:
Well Casing Cover: 0-10" Concrete
| Material: Steel I 10"-7 Sand
Diamater: 12" 7-8.5" Silty Sand
Length: 12" 2.5 - 15 Silty Clay
Lock: No 15-15.5" Sand
| 15.5- 16" Silty Clay
16-21' Sand i
Depth to Top of }
’ Grout Backfiil: 1 Groundwater Encountered at 16.5' |
I
Wetl Casing;
Diamater: 2" I
] Length: 19 :
' Material: PVC
Cap: Expandable l
Locking: Dolphin 3
|
Depth 1o Top of
Bentonite: i
Depth to Top of
Sand: 13
Depth to Top of
Well Screen: Screen: 14'
Diamater: 2"
Length: 5
Slotsize: 0.01
Material: PVC
Well Screen
Interval: 14'-19"
Filter Pack: Sand
Total Well Depth: 19
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NORTH®

Buiiding B6
%___ _—
Groundwater SB-3/MW-3

Flow Direction

LEGEND:

&

8" Diameter

Process Waste
Aboveground
an Overhead
Tressel

GM-CLCD NORTH

GROUNDWATER FLOW DIRECTION DIAGRAM
BUILDING 86 — TANK 59

FLINT, MICHIGAN

Maritoring Well Locations
Geoprobe Sample Locations TITLE:
Fire Protection Line (8")

SCALE:

Sanitary Sewer Line (127)

Storm Sewer Line (8")

1"=40'

DATE: 8/13/96

Global
Environmental
Engineering Inc.

APPROVED BY: ALK

PREPARED BY: C.G.s.

ATTACHMENT NUMBER: 11

PROJECT NUMBER: Fiv74
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AQTESOLYVY RESULTS
Version 1.10

07/25/27 15:00:16

TEST DESCRIPTION

Data set........... gm86mw2n.dat
Data set title..... BUILDING 86 - MW2

Knowns and Constants:

Ng. of data pointS.................. 127

Radius of well casing............... 0.08333

Radius of well...................... 0.3333

Aquifer saturated thickness......... 6

Well screen length.................. 5

Static height of water in well...... 2.65
Log{Re/RwW)...cccccoeviiininrnnnnnn, 1.405

A B Coii, 2.021, 0.301, 0.000

ANALYTICAL METHQOD
Bouwer-Rice (Unconfined Aquifer Slug Test)
RESULTS FROM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 1.3748E-003 +/- 7.3405E-005
yO = 6.1736E-001 +/- 1.5037E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 127
Number of estimated parameters.... 2
Degrees of freedom................ 125
Residual mean..................... 0.0293

Residual standard deviation....... 0.05803
Residual variance................. 0.003368



Model Residuals:

Time Observed
0.0083 0.674
0.0166 0.661
0.025 0.642
0.0333 0.633
0.0416 0.62

0.05 0.611
0.0583 0.602
0.0666 0.592
0.075 0.583
0.0833 0.573
0.0916 0.564

0.1 0.5hH4
0.1083 0.545
0.1166 0.539
0.125 0.529
0.1333 0.52
0.1416 0.51

0.15 0.504
0.1583 0.494
0.1666 0.485
0.175 0.479
0.1833 0.472
0.1916 0.463

0.2 0.457
0.2083 0.447
0.2166 0.441
0.225 0.435
0.2333 0.428
0.2416 0.419

0.25 0.416
0.2583 0.4086
0.2666 0.4
0.275 0.394
0.2833 0.387
0.2916 0.381

0.3 0.375
0.3083 0.368
0.3166 0.365
0.325 0.359
0.3333 0.353

0.356 0.34
0.3666 0.331
0.3833 0.318

0.4 0.309
0.4166 0.299
0.4333 0.29

Calculated Residual
0.61018 0.063818
0.60309 0.057912
0.59599 0.046007
0.58906 0.043935
0.58222 0.037783

0.57537 0.035632
0.56868 0.033321
0.56207 0.029932
0.55546 0.027544

0.549 0.024001
0.54262 0.021383
0.53623 0.017766
0.53 0.015
0.62384 0.015161

0.51768 0.011323
0.511686 0.0083412
0.50571 0.0042891

0.49976 0.0042383
0.49395 4,788E-005
0.48821 -0.00321
0.48247 -0.0034687
0.47686 -0.0048b682
0.47131 -0.0083148

0.46577 -0.0087703
0.46036 -0.013356

0.455 -0.014004

0.44965 -0.014652
0.44442 -0.016425
0.43928 -0.020258

0.43409 -0.018091
0.42904 -0.023045

0.42406 -0.024057
0.41907 -0.025068

0.4142 -0.027197
0.40938 -0.028382

0.40457 -0.029566
0.39986 -0.031863
0.39521 -0.030215
0.39057 -0.031565
0.38603 -0.033025

0.37705 -0.037049
0.36833 -0.037334
0.35977 -0.041769

0.3514 -0.042404
0.34328 -0.044282
0.3363 -0.0453

Weight



0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.556
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.7%
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.2166
0.9333

0.95
0.9666
0.9833

0.283
0.277
0.271

0.264
0.261
0.258

0.255
0.252
0.246

0.242
0.239
0.236

0.233
0.227
0.227

0.223

. 0.22
0.217

0.214
0.214
0.211

0.208
0.208
0.205

0.205
0.201
0.201

0.198
0.198
0.1956

0.195
0.19%
0.192

0.192
0.179
0.17
0.16
0.154
0.148
0.142
0.135
0.132
0.129
0.126
0.12
0.116
0.113
0.1
0.107
0.107

0.3275
0.319293
0.31249

0.30523
0.29817
0.29124

0.28447
0.27789
0.27143

0.26512
0.25899
0.25297

0.24709
0.24138
0.23576

0.23028

0.22496
0.21973

0.21462
0.20966
0.20478

0.20002
0.1954

0.19085

0.18642
0.18211
0.17787

0.17374
0.16972
0.16578

0.16192
0.15818
0.1545
0.15091
0.11385
0.085898
0.064806
0.048894
0.036888
0.027831
0.020997
0.015841
0.011952
0.002017
0.006803
0.0051326
0.0038723
0.0029215%
0.0022041
0.0016628

-0.044503
-0.042933
-0.041494

-0.041228
-0.037173

-0.03324
-0.029468
-0.025893
-0.025431
-0.02312
-0.019992
-0.01697
-0.014087
-0.014376
-0.0087637
-0.0072817
-0.0049589
-0.0027282
-0.00061905
0.0043417
0.0062167
0.0079783
0.012602
0.014145
0.018583
0.018892
0.023126
0.024262
0.028278
0.029224
0.033079
0.036822
0.0375
0.041092
0.065146
0.084102
0.095194
0.10511
011111
0.11417
0.114
0.11616
0.11705
0.11698
0.1132
0.11087
0.10913
0.10708
0.1048
0.10534



4.4 0.104 0.0012546 0.10275 1
4.6 0.101  0.00094655 0.10005 1
4.8 0.087 0.00071413 0.096286 1
5 0.097 0.00053878 0.096461 1
5.2 0.0894 0.00040649 0.093594 1
5.4 0.091 0.00030668 0.090693 1
5.6 0.091 0.00023138 0.090769 1
5.8 0.088 0.000174586 0.087825 1
6 0.085 0.0001317 0.084868 1
6.2 0.085 9.9363E-005 0.084301 1
6.4 0.082 7.4965E-005 0.081825 1
6.6 0.082 b5.6558E-005 0.081943 1
6.8 0.079 4.2671E-005 0.078957 1
7 0.075 3.2193E-005 0.074968 1
7.2 0.075 2.4288E-005 0.074976 1
7.4 0.072 1.8325E-005 0.071982 1
7.6 0.072 1.3825E-005 0.071986 1
7.8 0.069 1.0431E-005 0.06899 1
8 0.069 7.8694E-006 0.068992 1
8.2 0.066 5.9371E-006 0.065994 1
8.4 0.066 4.4793E-006 0.065996 1
8.6 0.063 3.3794E-006 0.062997 1
8.8 0.063 2.5497E-006 0.062997 1
9 0.06 1.9236E-006 0.059988 1
9.2 0.06 1.4513E-006 0.059999 1
9.4 0.056 1.0949E-006 0.055999 1
9.6 0.056 8.2608E-007 0.055939 1
9.8 0.056 6.2324E-007 0.055999 1
10 0.0563 4.7021E-007 0.053 1
11 0.05 1.1424E-007 0.05 1
12 0.038 2.8086E-008 0.038 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3748E-003
yO = 6.1736E-001



BUILDING 86 - MW2
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AQTESOLY RESULTS
Version 1.10

07/25/97 14:58:51

TEST DESCRIPTION

Data set........... gm86mw3n.dat
Data set title..... BUILDING 86 - MW3

Knowns and Constants:

No. of data pointS......ceveuennen. 117

Radius of well casing............... 0.08333

Radius of well.............ceail. 0.3333

Aquifer saturated thickness......... 6

Woell screen length.................. 5

Static height of water in well...... 5.03
Log{Re/Rw)......covveviiiininnnnnn, 1.781

A B Co, 2.021, 0.301, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FRCOM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = bB.2913E-004 +/- 2.4608E-006
y0 = 1.3920E+4000 +/- 1.9031E-003
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 117
Number of estimated parameters.... 2
Degrees of freedom................ 115
Residual mean..................... -0.002201

Residual standard deviation....... 0.01045
Residual variance................. 0.0001092



Model Residuals:

Time Observed Caiculated Residual Weight
0.05 1.397 1.3625 0.034493 1
0.0583 1.371 1.3577  0.013322
0.0666 1.371 1.3629 0.018134
0.075 1.362 1.348 0.013987 1
0.0833 1.362 1.3432 0.0087651
0.09186 1.343 1.3385 0.0045262
0.1 1.333 1.3337 -0.00067262 1
0.1083 1.349 1.3289 0.020055
0.1166 1.324 1.3242 -0.00023508
0.125 1.318 1.3185 -0.0014849
0.1333 1.311 1.3148 -0.0038081
0.1416 1.305 1.3101 -0.0051478
0.15 1.302 1.3054  -0.0034482
0.1583 1.296 1.3008 -0.0048211
0.1666 1.292 1.2962 -0.0042104
0.175 1.286 1.2916  -0.0055607
0.1833 1.283 1.287 -0.0039829
0.1916 1.277 1.2824  -0.0054212
0.2 1.274 1.2778  -0.0038211 1
0.2083 1.267 1.2733  -0.0062919
0.2166 1.264 1.2688 -0.0047787
0.225 1.258 1.2642  -0.0062275
0.2333 1.255 1.2597  -0.0047465
0.24186 1.251 1.2553 -0.0042814
0.25 1.245 1.2508 -0.0057786
0.2583 1.242 1.2463 -0.0043453
0.2666 1.239 1.2419 -0.0029276
0.275 1.233 1.2375 -0.0044727
0.2833 1.228 1.2331 -0.0040866
0.2916 1.223 1.2287 -0.0057159
0.3 1.22 1.2243 -0.0043084 1
0.3083 1.217 1.22  -0.0029689 1
0.3166 1.211 1.2156 -0.0046448
0.325 1.207 1.2113 -0.0042842
0.3333 1.201 1.207  -0.0059908
0.35 1.192 1.1984  -0.0063985 1
0.3666 1.185 1.1829 -0.0049182
0.3833 1.1786 1.1814  -0.0054473
0.4 1.166 1.173  -0.0070368 i
0.4166 1.16 1.1647 -0.004736 1
0.4333 1.151 1.1564 -0.0054444
0.45 1.144 1.1482  -0.0042118 1
0.4666 1.135 1.1401 -0.0050868
0.4833 1.125 1.132  -0.0069707
0.5 1.119 1.1239 -0.0049124 1

0.5166 1.11 1.116 -0.0059592 1



0.5333
0.55
0.5666
0.5833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833
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1.103
1.097
1.088
1.081
1.075
1.0656
1.059%
1.053
1.047
1.037
1.031
1.024
1.015
1.009
1.002
0.996
0.99
0.984
0.977
0.97
0.961
0.958
0.949
0.946
0.936
0.933
0.924
0.817
0.911
0.842
0.775
0.715
0.656
0.605
0.558
0.514
0.473
0.435
0.397
0.365
0.334
0.306
0.28
0.258
0.236
0.214
0.195
0.179
0.16
0.145

1.108
1.1001
1.0923
1.0846
1.0768
1.0692
1.0616
1.0541
1.0466
1.0391
1.0317
1.0244
1.0172
1.0089
1.0028
0.99563
0.98854
0.98155
0.97456
0.96762
0.96077
0.95393
0.94714
0.94044
0.93375
0.9271
0.92054
0.9139¢9
0.90748
0.83306
0.76475
0.70204
0.64447
0.569162
0.54311
0.49857
0.45769
0.42016
0.3857
0.35407
0.32504
0.22839
0.27392
0.25146
0.23084
0.21191
0.19453
0.17858
0.16393
0.15049

-0.00501438
-0.0031271
-0.0043422
-0.003566
-0.0018451
-0.004225
-0.0026134
-0.0010559
0.00040296
-0.0021465
-0.00074899
-0.00044797
-0.0021551
-0.00091414
-0.00076763
0.0003709
0.0014586
0.0024539
0.0024413
0.0033791
0.00022629
0.0040659
0.0018568
0.0055591
0.002253%
0.0059011
0.0034616
0.0030148
0.0035213
0.0089366
0.01025
0.012961
0.01153
0.013378
0.014892
0.015428
0.015312
0.014844
0.011297
0.010926
0.0089608
0.0076148
0.006083
0.0065448
0.0051647
0.0020938
0.00047055
0.00042241
-0.0039338
-0.0054909
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0.132
0.119
0.107
0.094
0.085
0.075
0.066
0.06
0.05
0.044
0.037
0.031
0.028
0.025
0.022
0.019
0.015
0.012
0.009
0.006
0.003

0.13815
0.12682
0.11642
0.10688
0.098111
0.090066
0.08268
0.0759
0.069676
0.063963
0.058718
0.053903
0.049482
0.045425
0.0417
0.03828
0.035141
0.03226
0.029614
0.027186
0.024957

-0.0061503
-0.0078216
-0.009422
-0.012875
-0.013111
-0.015066
-0.01668
-0.0159
-0.019676
-0.019963
-0.021718
-0.022803
-0.021482
-0.020425
-0.0197
-0.01928
-0.020141
-0.02026
-0.020614
-0.021186
-0.021957

VISUAL MATCH PARAMETER ESTIMATES

K
yO

Estimate

5.2913E-004

1.3920E+000

RESULTS FROM VISUAL CURVE MATCHING



HUILDING 86 - MW3
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