
Mobil Oil Corporation 

Mr. Wendal Wojner 
Wisconsin Dept. of Natural Resources 
Sou~hern District 
3911 Fish Hatchery Road 
Fitchburg, WI 53711 

Dear Mr. Wojner: 

3225 GALLOWS ROAD 

FA IRFAX, VIRG INIA 22037-0001 

July 24, 1989 

MOBIL STATION 05-EKM 
3900 MONONA DRIVE 
MONONA, WISCONSIN 

Attached for your information and review is the subsurface evaluation 
report prepared by Leggette, Brashears & Graham, Inc., dated June 
1989, for the subject location. 

Subsurface material at the station consists of silt from grade level 
to 5J-8J below grade level. This is underlain by medium to coarse 
grained sand to 25J below grade level. Ground water was detected 
between 17~ and 19J below grade level, flowing to the west. No free 
product was detected. Ground water sampling results indicate low 
levels of contamination ranging from 2 ppb to 720 ppb BTEX. Minimal 
soil contamination was detected, ranging from 500 ppb to 2500 ppb TPH 
from 15J to 20~ below grade. 

No private wells are located within a 1/2 mile radius of the site. 
Area water is supplied by a municipal water supply system. The 
nearest municipal well is located 2000J to the southeast, upgradient 
of the site. Lake Monona is located 400J to the west, downgradient of 
the site. 

This location is a proposed divestment. The steel tanks will be 
removed prior to divestment. 

Mobil intends to inspect and sample the tank cavity following tank 
removal and conduct an additional round of monitoring well sampling. 
If the original findings are confirmed Mobil will seek closure of this 
site. 

Should you have any questions, please contact the field engineer C. M. 
Lawson at 312-330-6682. 

J;J;flyM 
C. M. ~t; 
Environmental Advisor 



Mobil 
Mr. Wendal Wojner 

CML/cml 

Attachment 

cc: C. E. Doumaa 
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G. F. Schulz - Fair Oaks 
A.G. Swenson - E. Boston 
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Objective 

HYDROGEOLOGIC INVESTIGATION OF 
MOBIL SERVICE STATION #0SEKM 

3900 MONONA DRIVE 
MONONA, WISCONSIN 

INTRODUCTTON 

Leggette, Brashears & Graham, Inc. (LBG) was retained by Mobil Oil 

Corporation (Mobil) to conduct a subsurface investigation of Service Station 

#0SEKM, also known as Mike's Lake Edge Mobil, in the Village of Monona, 

Wisconsin (figure 1). The property is owned by Mobil and leased to Mr. Mike 

Smith, operator of the service station. The primary goals of LBG's efforts were to 

determine whether or not the ground water beneath the site has been impacted by 

hydrocarbon compounds. 

Project Scope 

The subsurface investigation involved the completion of the following work: 

1. Four test borings were advanced on May 4 through 5, 1989, and 

monitor wells were installed in each of the borings. 

2. Split-spoon sediment samples were taken and screened for 

contamination with a portable photoionization detector (PID). 

3. Representative ground-water samples were collected from all wells and 

analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX) and total 

hydrocarbons as gasoline (THC). 

4. The elevations of the monitor wells were surveyed and ground-water 

elevations were measured to determine the ground-water flow direction. 

LEGGETTE, BRASHEARS & GRAHA:-.1, be. 
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5. This report was prepared, which presents and evaluates the data that 

were generated during the investigation. Recommendations were developed for 

additional site work. 

BACKGROUND INFORMATION 

Site Location 

The site, as shown on figure 1, is located at 3900 Monona Drive, on the 

southeast corner of the intersection of Monona Drive and Atwood Avenue, in 

Monona, Wisconsin. The topography immediately around the station is relatively 

flat, with hills to the east. Lake Monona, one of the major lakes in the Madison 

area, lies approximately 400 feet to the west of the station. The elevation drop is 

approximately 20 feet from the station to the lake surface. 

The site is located amidst commercial development dominated by IGA and 

Walgreens stores to the north, the Lake Edge Bar and Lake Edge Barber Shop to 

the east, Capital City Florist and Classic Cleaners to the south, and condominiums 

to the west along the lakeshore (figure 2). There are no known gas stations or 

related businesses immediately around the station or within one-half mile 

upgradient (east) from the station. 

Local properties are serviced by a municipal water supply system. A well 

search at the Wisconsin Geologic Survey revealed that a municipal water-supply 

well is located roughly 2,000 feet to the southeast of the site (figure 1). The geologic 

log for the well is included as Appendix I. No other water-supply wells are known to 

exist within a 1-mile radius of the site. 

A monitor well already existed at the site prior to LBG's involvement (figure 

3). This well consists of a flush-with-grade mount and an unlocked cap on a 2-inch 

PVC riser. The total well depth from grade is 14 feet, approximately 3 feet above 

the water table. 

Site Description and History 

The station property is owned by Mobil and leased to the current operator, 

Mr. Mike Smith. The station consists of one building, housing three automobile 

s<:rvice bays, and three dispenser isl~rnds (figure 3). Four underground-storage tanks 

LEGGETTE, BRASHEARS & GRAHA:'\f, he. 
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exist on site: a 10,000-gallon super-unleaded gasoline tank, an 8,000-gallon 

unleaded gasoline tank, a 4,000-gallon regular gasoline tank, and a fuel oil tank 

located on the northeast side of the building. The three gasoline tanks are to be 

excavated in the near future. No other underground-storage tanks are known to 

exist at the site. 

GEOLOGY 

The geology of the area is characterized by glacial deposits overlying bedrock 

consisting of Cambrian-age (500 to 600 million years ago) sandstones (see 

Municipal Well Log in Appendix I). This bedrock exists at a depth of approximately 

50 feet and consists of the Franconia, Dresbach (Galesville), and Eau Claire 

Formations. The overlying, unconsolidated sediments are Pleistocene-aged glacial

till deposits (younger than 14,000 years) of the Wisconsin Glaciation. Glacial-till 

deposits consist of poorly sorted mixtures of clay, silt, sand, and gravel. Local areas 

within till deposits can demonstrate stratification and some degree of sorting 

(separation of the sediment by grain size). 

SUBSURFACE SEDIMENT INVESTIGATION 

Test-Boring Installation 

Four test borings were drilled between May 4 and 5, 1989, and monitor wells 

were installed in these borings. The locations of the test borings and monitor wells 

are shown on figure 3. The borings were drilled by Wisconsin Test Drilling of 

Wausau, Wisconsin. The drilling was completed using the hollow-stem auger 

method with 7-7 /8-inch outside diameter augers. All downhole equipment was 

steam cleaned prior to use to minimize the potential for cross contamination 

between borings. 

Split-spoon samples were collected at 5-foot depth intervals. The sampler 

was decontaminated with a soap and water wash followed by a clean-water rinse 

after each sample was collected, and between borings. 

LEGGETTE, BRASHEARS & GRAIIA'.\1, he. 
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Sediment Conditions 
Sediment samples were logged by the on-site hydrogeologist. Test-boring 

logs are included in Appendix II. Examination of the sediment samples verified the 

presence of glacial-till sediments beneath the site. The samples consisted of 5 to 8 

feet of silt near the surface, with sand, predominantly medium to coarse grained, 

down to at least 6 feet below the water table. 

Sediment Contamination Observations 
During advancement of the borings, sediment samples were screened for the 

presence of hydrocarbon vapors with a PID. No contamination was encountered in 

any of the samples from the test borings for monitor wells MW-1 and MW-4. Low 

levels of contamination 0.5 to 2.5 parts per million (ppm) were noted in samples 

from 15 to 20 feet below grade level (bgl) in MW-2. Trace levels (less than 1 ppm) 

were noticed in a sample from 10 to 12 feet bgl at MW-3. The PID readings are 

included on the geologic logs in Appendix II. 

No free-phase petroleum product was observed in any of the test borings 

advanced at the site. 

HYDROGEOLOGIC INVESTIGATION 

Monitor-Well Installation 

Monitor wells were installed in each of the four test borings to depths of 21 

to 24 feet bgl. All wells were constructed using 2-inch diameter, 10-slot (0.010-inch) 

flush-threaded PVC screens and PVC casing. The annular space between the 

borehole and the well screen was filled with Red Flint No. 30 filter sand to 3 feet 

above the top of the screen. A 1-foot thick bentonite seal was placed above the 
sand pack. The remaining annular space was grouted to the surface with bentonite

cement. Due to the high traffic in the vicinity of the wells, flush-with-grade mounts 

LEGGETTE, BRASHEARS & GRAHAM, J~c. 
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were installed, with locking caps and covers identifying the wells as monitor wells. 

Construction diagrams of the monitor wells are included in Appendix III. 

Following completion of the monitor wells, each well was developed until pH 

and conductivity readings had become consistent for at least three consecutive 

measurements, and then sampled. Well sampling stabilization data are included in 

Appendix IV. The inner casings of all wells were surveyed on May 6, 1989 for 

vertical elevation. The reference elevation used for surveying was taken from the 

United States Geological Survey Madison East Topographic Quadrangle. 

Hydrogeologic Conditions 

Static water levels were measured on May 6, 1989 from the top of the inner 

well casings and ground-water elevations were calculated for each well. The data 

are presented in table 1. The ground-water elevations and flow direction for the 

May data are shown on figure 4. The ground water flows to the west at a gradient of 

0.002 foot per foot. 

GROUND-WATER CHEMICAL ANALYSES 

Sampling Methods 

Ground-water samples were collected from all monitor wells on May 6, 1989. 

Prior to sampling, all monitor wells were evacuated using a stainless steel bailer 

until a minimum of three well volumes of water was removed and pH and 

conductivity readings had stabilized. Ground-water samples were then collected 

using the stainless steel hailers and put in purge and trap bottles. The samples were 

kept in a cooler with ice and chain-of-custody form until turned in to the laboratory 

for analysis. 

Analytical Results 

All ground-water samples were analyzed for the presence of BTEX and 

THC. The analytical results are compiled on table 2 along with the current 

LEGGETTE, BRASHEARS & GRAHAM, l:'\C. 
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Preventative Action Levels (PAL5) for Wisconsin. The laboratory reports are 

included in Appendix V. No ~round-water contamination was detected in monitor 

well MW-4. Very low levels are present in MW-1 and MW-3; total hydrocarbons 

were detected at concentrations of 33 and 40 parts per billion (ppb ), respectively, 
and benzene was detected at concentrations of 2 and 3 ppb, respectively. The water 
sample from monitor well MW-2 contained the following hydrocarbon constituents: 

total hydrocarbons at a concentration of 2,100 ppb, benzene at 110 ppb, toluene at 

68 ppb, ethylbenzene at 62 ppb and xylenes at 480 ppb. These are relatively low 

levels of ground-water contamination, however, the concentration of benzene in 
MW-1, MW-2, and MW-3, and the concentration of xylenes in MW-2 exceed the 

PAL set by Wisconsin of 0.067 ppb for benzene and 124 ppb for xylenes. 

CONCLUSIONS 

1. Four monitor wells were installed at the site. Ground water is present 

at a depth of approximately 17 to· 19 feet bgl and flows towards the west at a 

gradient of 0.002 foot per foot. 

2. Ground-water samples were collected from all monitor wells and 

revealed very low levels of hydrocarbon contamination in two of the wells (MW-1 

and MW-3), and low levels in one (MW-2). However, the concentration of benzene 

in MW-1, MW-2, and MW-3, and the concentration of xylenes in MW-2 exceed the 

PAL of 0.067 ppb for benzene and 124 ppb for xylenes. 

3. No free-phase petroleum product was encountered in any of the test 

borings advanced at the site. Low levels of hydrocarbon contamination were 

discovered in the sediment from the boring at MW-2, and a trace was detected at 

MW-1. 

LEGGETTE, BRASHEARS & GRAHAM, he. 
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4. Only one water supply well was identified in the area of the station and 

it is upgradient from the station, suggesting no potential impact from the station 

activities upon water supply wells. 

Reviewed by: 

LEGGETTE, BRASHEARS & GRAHAM, INC. 

lJ~ r. ~I~ 
Gary E. Andres 
Hydrogeologist 

~~J~{rw~) 
Kevin J. Miller 
Senior Hydrogeologist 

sah 
June 7, 1989 
mobil/mobmon 
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TABLE 1 
MOBIL OIL CORPORATION 
MOBIL STATION #05EKM 

MONONA, WISCONSIN 
GROUND-WATER ELEVATIONS 

POINT ELEVATION 
DEPTH TO 

WATER 
GROUND WATER 

ELEVATION 
-------=--=----------------------------=----------= 

MW-1 TOC 863.65 17.10 846.55 
GROUND 864.28 

MW-2 TOC 863.64 17.22 846.42 
GROUND 864.50 

MW-3 TOC 864.32 17.96 846.36 
GROUND 865.00 

MW-4 TOC 862.55 15.98 846.57 
GROUND 863.27 

TOC = TOP OF CASING 
ALL NUMBERS IN FEET. ELEVATIONS ARE IN 

FEET ABOVE NGVD, BASED ON AN ASSUMED 
ELEVATION OF 865.00 FOR MW-3 GRADE LEVEL. 
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PARAMETER MDL 

TABLE 2 
MOBIL OIL CORPORATION 

MOBIL STATION #05EKM 
MONONA, WISCONSIN 
ANALYTICAL RESULTS 

PAL MW-1 MW-2 MW-3 

-------=-----------------------------------------------------
BENZENE 

TOLUENE 

ETHYLBENZENE 

XYLENES 

TTL HYDROCARBONS 

1 

1 

1 

1 

1 

0.067 

68.6 

272 

124 

NA 

2 

ND 

ND 

ND 

· 33 

110 

68 

62 

480 

2100 

MDL= Minimum Detection Level 
PAL= Preventative Action Level 
ND= Not Detected 
NA= Not Applicable 
<=Less Than 
ALL NUMBERS IN PARTS PER BILLION (ug/L) 
RESULTS FROM SAMPLES TAKEN 5/6/89 

3 

<l 

ND 

<l 

40 
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Municipal Well Log 
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J 
G E O L O G I C LOG 0 \J N E R Mob i l 0 i l Corp. 

BRASHEARS & GRAHAM, I N C • \J E L L N O • M \J • 1 
LEGGETTE, 

J ST . PAUL, M I N N E S O T A PAGE 1 0 F 2 PAGES 

LOCATION Monona & Atwood Aves. S C R E E N T Y P E PVC 

J Monona, \J i s c o n s i n D I A M • 2-inch SLOT NO. 1 0 

I 
J 

c O M p L E T E D 5 • 4 • 8 9 S E T T I N G 1 3 I bg t 0 23 1 bg 
PATE 

DRILLING 
SAND PACK Red F l i n t #30 

COMPANY \J i s c o n s i n T e s t D r i l l i n g 
CASING 2 · i n c h PVC 

PRILLING 
HT HOD Ho l low Stem Auger 

I 
S E T T I N G • 6 3 I bg t 0 1 3 I bg 

SAMPLING 
HT HOD s p l i t Spoon D E V E L O P M E N T Bai led u n t i l c l ear 

I K)BSERVER G • Andres DURATION 

R E F E R E N C E P O I N T ( R p ) Grade S T A T I C \J A T E R L E V E L 1 7. 7 3 bg 

1 ELEVATION OF RP 864. 28 YIELD 

I REMARKS Log i s from boring located 7 f e e t west 0 f MIJ· 1. 

bg = below grade a g = above grade * = s a m p l e from auger 

I 
D E P T H ( F E E T ) Hnu 

FROM TO DES CR IP.TIO N ( PP m) 

0 0. 5 * Concrete N R 

1 0 • 5 1 • 0 * S a n d , brown, and s i l t ; some g r a v e l N R ... 

I 1 • 0 3 ·• 0 * s i l t , dark brown; some sand; tr a c·e· g r a v e l N R 

3. 0 5 • 0 * s i l t ,· dark brown; very SO f t 0 

1 5 . 0 7. 0 s i _l t , dark brown, and c l a y ; trace gravel; s t i f f and 0 

] 
crumbly ( f r i a b l e ) 

7. 0 7. 5 * s i l t , dark brown, and c l a y ; t race gravel; s t i f f and N R 

I crumbly ( f r i a b l e ) 

7. 5 1 0 * Sand, red-brown, f i n e · m e d i u m ; l i t t l e gravel; damp N R 

1 1 0 1 2 Sand, l i g h t red-brown; medium-coarse; l i t t l e 0 • 2 

I 
gravel; damp 

1 2 1 5 * Sand, red-brown, medium-coarse; t r a c e g r a v e l ; damp N R 

I 



] 
.• 

O\INER Hob i l 0 i l C o r p • 

T E S T B O R I N G N O • H \l • 1 PAGE 2 0 F 2 PAGES 

D E P T H C F E E T ) Hnu 

FROM TO D E S C R I P T I O N C p p m ) 

J 1 5. 1 6 • 5 sand, dark brown, medium-coarse; saturated 0 

J 
End 0 f boring at 1 8 • 5 f e e t b g • H \l - 1 extended 

t 0 23 f e e t , m a t e r i a l same as f o r 15-16.5 f t • 

I 
J 

J 
] 

1 
J 

J 
] 

] 

] 

] 

l 
] 

I 
I 



. I 

j 
GEOLOGIC LOG 0 \J N E R Hob i l 0 i l Corp. 

_I BRASHEARS & GRAHAM, I N C • \J E L L N O • H \J • 2 
L E G G E T T E , 

S T • p A U L , H I N N E S O T A PAGE 1 0 F 2 PAGES 

LOCATION Monona & Atwood AV es. S C R E E N TYPE PVC 

J 
M o n o n a , \J i s c o n s i n D I A H • 2 - i n c h SLOT N O • 1 0 

D A T E C O M P L E T E D 5-4-89 S E T T I N G 1 3 • 1 I bg t 0 2 3 • 1 I bg 

I DRILLING 
SAND PACK Red F l i n t #30 

COMPANY IJ i s c o n s i n T e s t D r i l l i n g 
C A S I N G 2 - i n c h PVC 

I DRILLING 
METHOD Ho l low s t e m Auger 

S E T T I N G • 8 6 I bg t 0 1 3 • 1 I bg 

l 
SAMPLING 
HT HOD s pl i t Spoon D E V E L O P M E N T B a i l e d u n t i l c l e a r 

_) 
PB SERVER G. Andres D U R A T I O N 

REFERENCE PO INT ( R p ) Grade S T A T I C \J A T E R L E V E L 1 7 • 9 8 bg 

I ELEVATION 0 F RP 8 6 4 • 5 0 Y I E L D . 

REMARKS Log i s from b o r i n g l o c a t e d 5 f e e t south 0 f M \J • 2 • 

1 
bg = be l ow grade ag = above grade * = s a m p l e from auger 

D E P T H (FEET) Hnu 
FROM T 0 D E S C R I P T I O N (ppm) 

) 
0 0 • 5 * Asphalt N R 

1 0. 5 2 • 0 * S a n d , b r o w n , and g r a v e l N R 

2 • 0 3 • 0 * s i l t , and c l a y, black; dry N R 

] 3 • 0 5 • 0 * C lay, red-brown; some s i l t ; trace g r a v e l N R 

5 • 0 7 • 0 S a n d , fine, brown; damp 0 

1 7. 0 8 • 5 S a n d , f i n e , brown; damp N R 

1 8 • 5 1 0 * Sand, medium-coarse, brown; t r a c e gravel 0 

1 0 1 2 Sand, f i n e, l i g h t b r o w n , we l l sorted 0 

1 1 2 1 5 * S a n d , f i n e, l i g h t brown, we l l sorted N R 

1 
1 5 1 7 Sand, f i n e, l i g h t brown, we l l sorted 0 • 5 

1 7 1 7 • 5 * Sand, f in e, l i g h t brown, we l l sorted N R 

I 1 7 • 5 1 8 * S a n d , red-brown, medium-coarse, we l l sorted N R 

I 



J OIJNER Mob i l 0 i l C o r p • 

T EST BORING N O • M \J • 2 PAGE 2 0 F 2 PAGES 

I 
( F E E T ) 0 E PT H 

Hnu 

FROM T 0 D E S C R I P T I O N ( p p m ) 

J 1 8 20 S a n d , coarse, brown, 5 - f O O t gray sand l a y e r i n 2 • 5 

J 
middle; saturated 

End of boring a t 2 3 • 1 f e e t b g. 

I 

I 
] 

] 

] 

1 

1 

1 
] 

1 
] 

J 

1 

I 
. 

I 



s«n trtflt , t z:·, t ttwer 

J 
G E O L O G I C LOG 0 IJ N E R Mob i l 0 i l C o r p • 

J B R A S H E A R S & G R A H A M , I N C • IJ E L L N O • M IJ • 3 
LEGGETTE, 

I 
S T • P A U L , M I N N E S O T A PAGE 1 0 F 2 PAGES 

LOCATION Monona & Atwood A V e S • S C R E E N T Y P E PVC 

J M o n o n a , IJ i s c o n s i n D I A M • 2 - inch SLOT NO. 1 0 

PATE C O M P L E T E D 5 • 4 • 8 9 S E T T I N G 1 4 I bg t 0 24 1 bg 

I PRILLING S A N D PACK Red F l i n t #30 

COMPANY \J i s c o n s i n T es t D r i l l i n g 
C A S I N G 2 - i n c h PVC 

I bRILLING 
METHOD Ho l low S t e m Auger 

S E T T I N G • 6 8 I bg t 0 1 3 I bg 

I SAMPLING 
METHOD S p l i t Spoon D E V E L O P M E N T Bailed u n t i l c l e a r 

I OBSERVER G • Andres D U R A T I O N 

REFERENCE PO I NT . ( R p ) G r a d e S T A T I C \J A T E R L E V E L 1 8 • 7 4 bg 

J ELEVATION 0 F RP 
. 

865.00 Y I E L D 

REMARKS 

I bg = b e l o w grade ag = above g r a d e * = s a m p l e from auger 

b E PT H ( F E E T ) Hnu 

I FROM TO D E S C R I P T I O N (ppm) 

0 0 • 5 * A s p h a l t N R 

I 0 • 5 8 • 0 * s i l t , and c l a y, dark brown; t r a c e g r a v e l NR 

8. 0 1 0 • 0 * s a n d , f i n e , w e l l sorted, brown N R 

1 1 0 • 0 1 2 • 0 Sand, f i n e • m e d i u m , l i g h t brown; dry 0 

1 
1 2 • 0 1 5 • 0 * S a n d , f i n e , l i g h t brown; dry N R 

1 5 • 0 1 7 • 0 Sand, fine, l i g h t b r o w n ; dry 0 

1 1 7 • 0 1 8 • 0 * S i l t , dark b r o w n , and c l a y; t r a c e gravel; s t i f f and N R 

1 8 • 0 2 0. 0 Sand, medium-coarse, l i g h t brown; t race gravel; 0 

I s a t u r a t e d 

J 
2 0 • 0 2 4 • 0 * S a n d , medium-coarse, brown; t r a c e gravel; saturated N R 

End 0 f b o r i n g a t 2 4 f e e t b g • 

I 
. 

-

I 



~---- ; .~-rtttf,#n-r,--,, 

J 
G E O L O G I C LOG O\JNER Mob i l 0 i l Corp. 

I LEGGETTE, BRASHEARS & G R A H A H , I N C • \J E L L N O • H \J - 4 

I 
S T • P A U L , M I N N E S O T A PAGE 1 0 F 2 PAGES 

LOCATION Monona & Atwood A V e s • S C R E E N T Y P E PVC 

] Monona, \J i s c o n s i n D I A H • 2-inch S L. 0 T NO. 1 0 

PATE C O M P L E T E D 5 - 4 - 8 9 S E T T I N G 1 Q • 5 I bg t 0 2 Q • 5 I bg 

I l:)RILLING S A N D PACK Red F l i n t #30 

COMPANY \J i s c o n s i n T e s t D r i l l i n g 
CASING 2 - i n c h PVC 

I pRILLING 
METHOD Hollow Stem Auger 

S E T T I N G • 7 2 I bg t 0 1 Q • 5 I bg 

I SAM PL I NG 
METHOD S p l i t Spoon D E V E L O P M E N T Bailed u n t i l c l e a r 

J OBSERVER G. Andres DURATION 

REFERENCE PO INT ( R p ) Grade S T A T I C \J A T E R LEVEL 1 6 • 7 0 bg 

1 
. 

ELEVATION 0 F R p 863.27 Y I E L D 

REMARKS 

1 bg = below grade ag = above grade * = sample from auger 

D E PT H ( F E E T ) Hnu 

I FROM TO D E S C R I P T I O N (ppm) 

0 0 • 5 * Asphalt N R 

1 0 • 5 1 • 0 * s i l t , brown, and c l a y; t race gravel; S O f t N R 

4 1 • 0 1 • 5 * s i l t , black; t r a c e gravel; very S O f t N R 

·1 1 • 5 7. 0 * s i l t , brown, and c l a y; t r a c e s a n d ; t r a c e gravel; N R 

] S O f t 

7 .• 0 1 0 • 0 * S a n d , red-brown, f i n e - m e d i u m ; t r a c e _gravel NR 

1 1 0 • 0 1 2 • 0 S a n d , brown, fine, and s i l t , and gravel; damp 0 

1 2 • 0 1 5 • 0 * S a n d , medium-coarse, l i g h t brown; t r a c e g .ravel N R 

1 1 5 • 0 1 7. 0 S a n d , f i n e - m e d i u m , l i g h t brown; saturated 0 

1 
1 7. 0 2 0 • 0 * sand, f i n e - m e d i u m , l i g ht brown; saturated N R 

End 0 f b o r i n g a t 2 0 • 5 f e e t b g. 

1 

1 



l.w1sr.-0NSIN TEST DRILLING, INC. .... 

SCHOFIELD, WISCONSIN Job No. 1689 

FIELD BORING LOG Sheet 1 Of 1 

J 
I 
] 

I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
] 

I 
1 
I 
I 

LBG Mobil Station 
FOR 
LOCATION 

Madi son. WI Elev Boring No. TB-1 

GROUND While drilling 
18, 1' Time after drilling · Start 5-4-89 

Unit D-50 - Before casing removal Depth to water 
WATER After casing femoval Depth to cave-in Chief PD 

Blows on Ca1l119/Probe - ] 
Bio,.. oa 

Sampler ::· ~ HQt ~= ,, 

I I ... = VISUAL FIELD CLASSIFICATION AND REMARKS We'9ht 
.. .,.,, 

~ 
..... = .. .. .. 

~ i§ 0 = -0 u :a.a ~= -; 30' ...... :i ·;. ... .Q ... 
·5 "5 Drop = .. c:, " " 0 ,; :::~ ;z ::e 0/8 8/11 ~;:::: ... ~tn = u :il o'.: iii 0~ 

'J) - - - - - - = a= -=--- - .2 ASPHALT Over BASE COURSE - 4i.: - - - ----,~ - - Blk. Si ltv CLAY (Toosoil) - HSA - - - ------- - Grav Siltv Cl AY. Trc. F-Sand -- - - ----,_ -- -- - - Brn. Silty CLAY, Some M-Sand ----- -- 5 5-,_ - --- ,_ -1 M _L 4 5.5 1 ---- ----,_ -- _L 1.E 7 I.J -- - Brn. F-SAND, Trc. 11ed. Brn. Sand ---- ----- -- -- - ,_ ---- ----- -- -- - ---- ----,_ -- -- ,n 

10.0' ;; - ----- -. 
2 M _L n ,., ----- ----- -

__9_ , ( ,c; ,...1. -
Yell ow Fine SAtJD ---- -- - --[---,- - ,_ - ---- ----- -- -- .,---- -- -=r 15 15 - --- -

3 M 1 1 ----- ----- -2 1. ( ,..l. ...I. -- -- -- - ----- -- -- 1...1...__ 18.0' - ----- -
4 vi 3 5 Grav F-SAND .Trc Med. Sand / 18.5 1 ---- ----,--

7 1. 2 12 1~Brn.-Yel lm-1 F-SAtJD, Trc. l1-Sa11~ - - - -- , __ 
- E.O.B. @ 20.0 1 ---- ----,-- ----- ----,_ - -- ----,-- ----- ----,_ 
- -

25 25-,_ - ----1-- ----- ------- ----- ----,_ 
- ----- ----,_ 
- ----- ----,-- -

30 30 ----,_ 
- ----- ---- ----,-- -- --- ----,_ 
- -
- ----- ---- -

35 35-- -- ---- ------ -- ------ - ------ -- ---- -----
i- ---- - -40 40---- --- ------ -- -- ------ -- ------ -- ------,_ -- - ----- - -45 - 45----- -- - - ---- ----,-- --- ----,_ - -- - - ---- ------ -- - --- - ---- ------ -50 50---·--
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1
. -WiscoNSIN TEST oRILLING, 1Nc. RELD BORING LOG 1 

SCHOFIELD, WISCONSIN Job No. 1689 

Sheet Of 1 

I 
I 
] 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
J 
I 
I 
I 
I 

LBG Mobil Station 
FOR-

. 

LOCATION 
Madi son. WI Elev Boring No. TB-2 

UND While drilling 15,5' Time after drilling , Start 5-4-89 
···-GRO _ . 

Depth to water D-50 · Before casing removal Unit 
WATER After casing!emoval . Depth to cave-in 16.5 1 

Chief PD 

Blows on 
~ Caalnt/Probe -- il 

Bio ... OD 

Sampler 
:'.:' 0 140# i§: t: I I ~ .... = VISUAL FIELD CLASSIFICATION AND REMARKS Weight c .. .. .. -= .. 

~ 
Q,,. 'O -~ .. co 

C.. _o -; 30 11 oc -; ..Q :.:.c ..... .. .. 
C 0 ] ;~ Q Drop C ,_ 0 '" s 0 ... == 'ti 
;;z 0/8 e/12 "'c,: I- :itii = u :ii ~ :ii Q~ 

Cf) ,!; 

==--- - - - 0.5 1 - - - ===== = ~-- ~ - -- ---- ----- - Brn. F-Silty r 1.5'-,SAtlD, Trc. Gravel / HSA_ --, --- --- --- - ----- -Dk. Soft - Silty CLAY, Trc. M-Sand - ---- - -- -
H s . s-- - - - - -

~ _M_ 12 9 Same but denser -
6 1.( 15 r.:J ----- ----,_ ,__ 

7.5 1 

--I--- --,-,__ 
,_ ----- ----,_ ,__ ._ - F-Multi colored sArrn, Trc. Gravel -- 10 IO-- - --

4 H - 1--L _D_ _]_ -
□ ---

_J_ A 1 1 ----- ----1--- -
I-------·-- - ... ---- ----,_ -- -
:- ~ --1--- -

fi 1-f 
15 IS -

_]_ w ll. -
A 11.4 '-1 --- -

L6 --- -- ---- ----- -- ------ -- ----- ...... - -~n .,n 
E.0.B. @ 20.0' - - - - --- - ---- ----- ----~ - -- ------ ----- -

25 2s-- - - ---,_ -- --.-- - ------- - --1-- -
~ -·-,___ ,_ 

-- --1-- -- 30 30 - -,___ ---- ------ -- ---- ---- -- -- ------ ----- ------ -
35 35-- - -- -- ---- ------ - ------ --- --- - -- -- - 1---,__ - -40 40-- - - ----- -- ----.-- -- -- -- ------ -- ------ -- -- ---- --- -- - - -45 45-- -- -- - ---- ------ . -- -- 1-- -i-- - ---- ----,_ 

- -,-------,_ , __ 
---- -50 so----
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J 
.. WISCONSIN TEST DRILLING, INC. FIELD BORING LOG 

SCHOFIELD, WISCONSIN 

LBG Mobil Station 
FOR Madison 2 \-JI 
LOCATION 

Elev 

GROUND While drilling 
18.0' Time after drilling , 

17.73 1 

- Before casing removal Depth to water 
WATER· After casing femoval . Depth to cave-in 

Sheet 1 Of 1 

Job No. 1689 

Boring No. Ml·J-1 

Start 5-4-89 
-·•· 

Unit D-50 
Chief PD 

I 
I 
J 
I 

Blows on 
Sampler ; Ca1l"9/Probe __ "' 

Blows Olli .. 

J 
J 
I 
J 
J 

J 
) 

I 
J 
] 

] 

] 

·1 

.. 
C.. 
E;i 
" :r. ---
--
-
-

--
-

-

-
-
--
------

t' .. 
] -·- .... - .. 

9-o 
.1J C" 
0 .... 

::E 0/S S/11 r,,a:. - - - -- -
-

--
- -

-

-

--
--

-
--- ----1-

0 = VISUAL FIELD CLASSIFICATION AND REMARKS .. 
0 
I-

-
-
-
- (See Log 1 of 1, #1689, TB-2) 
- 5 -
-
-
-
- 10 -
-
-,_ ... 
I-

--1s -
-
-
-
--1:0 Same as above in TB-2 -- Brn. F-SAND, Trc. 11ed. Sand 
--
- E.O.B. @ 24.0 1 

25 lfol l Set @ 23.0 1 -
-
I-

-
- 30 
I-

-
-
-
I-

35 -
-
'-

-
-- -40 ------------ -45 --------, __ 
-

50 

11Q! iS-s ,, 

I I Weight - ..-0 c .. .. .. -:, -~ .. ~_g 30 11 oc cl ..::, ...... .. .. 
Drop c- 0 .. "" 0 .... ::: t: 

;;:j5 :ii c'.:: C::; = u :ii - - - = I= - 4k - ___:;!_ 

- HSA ----- ----- -- ----- --
5-·-- ------ ----,_ ------ ----,_ .__ 

----- ----,_ -- --,_ .__ 
-

10---- --- ,_ .,_ 
----- ----;->------- ----·-,._ 
----- ----·--- ----,_ --

15 --- 1-------
---- - ----,_ ------ ----- --

20- - --- - ------ ----- ----- - ----- --
- ---

25 - ------- - ----------- ----,_ 
----- ----1------ ----,_ 
-

30 ---- - ----,_ 
----- ----,_ 
-
----- ----,_ 
-

35-- - ----1------- ------
-- --40-- - - ---- -- ----
------45-- --- ,_ 
- ----,_ 
-- ,_ 
-- 1--so---
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J 
J, 
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I 
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I 

I 
J 

J 

J 

I 
I 
I 
I 
J 

WELL U~TAIL INFORMATION SHlET 

JOB NO. _____ 1689 ________ _ 

110RING NO. 11\·l-1 

DATE ____ ...:::5:--4..:....-...:::Bc.::..9 _____ _ 
Elev. ---- CHIEF P. Dickinson 

/i) 

LOCATION lfobil Station Madi s9.fu_J:U ___ _ 
----'--'-=-=-'---'--' 

All Q~.!_~ measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 23.0 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
11.0 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
9.0 FEET. 

,--------
LENGTH OF WELL POINT.(Pvc WELL SCREEN 
OR SLOTTED~E 10.0 FEET. Circle One) 

TOTAL LENGTH OF PIPE =--=13::...:c•..::.O __ FEET 
@ 2.0 IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

CONCRETE CAP. NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
0.0 FEET. 

PROTECTIVE CASING? {y£s) NO (Circle One) 
HEIGHT ABOVE G~ ~h Mount . 
LOCKING CAP? ® NO (Circle One) 

TYPE OF BACKFILL: Granular ----------
WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING II DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRJUING 
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. . . 'coNSIN TEST DRILLING, INC. J WIS FIELD BORING LOG Sheet 1 Of 1 

J 
I 

SCHOFIELD, WISCONSIN Job No. 1689 
Mobi 1 Station 

FOR- LBG . 
Madi son, WI Elev. Boring No. MW-2 

LOCATION - 1810' 
While drilling Time after drilling Start 5-4-89 .. ~. 

GROUND . Depth to water 17.96' Unit 0-50 Before casing removal 
WATER After casing !emoval Depth to cave-in Chief PD 

J 
I 

Blows on ~ Caal119/rrobe -- .,, Blo1r1 0111 

Sampler 
.. 

;':' 0 140# i.3-s e I I " .... = VISUAL FIELD CLASSIFICATION AND REMARKS Weight .. on, .. ~ 
-,. c .. .,, .. co 
C.c:, .; 30 11 cc -a. V _, ~ " .. .Q .. ==-= 

Ei ] E"' 0 Drop c- 0 .. ... 0 .. ~~ .... ~:i'i :ii it .. - 0/S S/11 tr.C:: I- = u :ii 
:/) ,ie - - - - = I= -=-- - - - - ,~ - - ---- ----.-- ,-

.--- ----- - --,_ ..._ 

.--- - ,_ -
J .--- - (See Log 1 of 1, #1689, TB-1) ----- ..._ 

,- -
------ 5 s- --1--- - ----,_ 

'---
i-- - -- ---- ----,_ 

'---

J 
,___ - - -
,___ - ---- ----,_ -- - --,_ ...._ .-- - --- 10 10- - - - - ,_ ...._ 

--
I ---- ------

1---- ----,_ -t- - . 

J 1---- ----,_ ..__ 
- -
-1s 15 - --·-...... - ----- ----,_ ---

1--------- ,_ - ----,_ 
'--

J - -..___ ---- ----,_ 
'---- - ----,_ 
'----- 1n --- - 20.0' -v - - - - 1---- -

1 --,_ 
'---- - --,_ -- - ----,_ 
'-----

J E.O.B. @ 24.0 1 --, __ 
,- -

25 He-11 Set @ 23.0' 25-- ,_ - --1-,_ ----- --------..___ -- ---- ----,_ 

] - -
'- - ·-- -- --- -- - 30 30 - --

] 
..___ --- - ----,_ 

- -
I--- - ,_ 

- -- ----,_ 
--

] ---- ----,_ 
- -

35 35-1-- - --1-- -- --,_ 
- - ----,_ 

1. - - ----,_ 
- -- - ,_ - - ,_ ::...40 

---i- - 40-I-- - --1--
] - 1--- ----,_ -- 1--

- ----,_ 
- ---- --- 1-- ----

] - - 1- -45 -45-- -- - --- - ---- -- ------- -- ,_ 

] - - -- -- --,_ - - ----1-1-- - --,_ 
- -

50 so--1
-
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1 
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WELL UtTAIL INFORMATION SHlET 

JOB NO .. ___ 1689 ________ _ 

110R[NG NO. MH-2 ----------
DATE ____ 5-_4_-_89 ______ _ 

Elev. ---- CH[EF P. Dickinson 

/i) 

LOCATION Mobil Station _ Madison, WI ____ _ 
All~~.!.~ measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 
@ 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 23.1· FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
11.0 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
8.7 FEET. 

LENGTH OF WELL POINT .Gvc WELL SCREEN 
OR SLOTTEDPIP-E 10.0 FEET. ~ircle One) 

TOTAL LENGTH OF PlPE 13,0 FEET =-==---
@ 2,0 IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

COUCRETE CAP, (iii) NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
0.0 FEET. 

PROTECTIVE CASING? Q NO (Circle One) 
HEIGHT ABOVE G~ ~sh Mount . 
LOCKING CAP? @ NO (Circle One) 

TY p E OF BACKFILL: G.,_,_r...,,,_anu.,u ..... )..,.,_ar...__ ____ _ 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING II DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRllllNG 
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. . WISr.ONSIN TEST DRILLING, INC. 

.i 

i 

RELD BORING LOG Sheet 1 
u 

-;CHOFIELD, WISCONSIN 
Station 

Job No. 1689 
LBG Mobi 1 

FOR- -
Madison, WI Elev Boring No. MW-3 

LOCATION 18.0' 
D While drilling, Time after drilling • Start 5-4-89 

GROUN_ . 18.2' 
... 

Before casmg removal Depth to water Unit 0-50 
WATER After casing_!emoval Depth to cave-in Chief PO 

Blows on " Caalftf/Probe __ il 
Blowe oa 

Sampler 
,. 

.I 
1 
I 
I 

1 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 

.. 
C.. .o ;z 
:n 

==-

-
-
i-

i-

----

-
---

~ 

,___ 

,-

-

-
-

-
i---

" 
-~ 
0 
~ 0/8 8/11 - - --- -

---

-

--

--

-

-------
--

-
-

:::- 0 VISUAL FIELD CLASSIFICATION AND REMARKS = Weight "'" -,. 
0.c, -; Eu Q Drop .... 

<f!O:: .... -~ 0.5' 
-
- Dk. Brn. Silty CLAY, Trc. Gravel 
- Soft at Bottom 
- 5 -,_ --
- 8.0 1 

- Brn. F-SAND - . 10.0 1 . -
Med. Lt. Brn. SAtJO - 12.0' -,_ -,_ 

- Lt. Brn. SAND,Trc. Silt 

.:.i 15 

- - :::i -
=i 
-I 

20 -
-
-
-- --

•J E.O. B. @ 25.0' -
- \·Je 11 Set @ 24.0 1 

,_ 

-,_ 1.-- 30 -
-
-
-
-

35 -
-
-
-

,_ - -40 ----------- -45 --------·---
50 

140# ~-= r! I I """' = .. .. .. 
30 11 oc '0 -~ .. = 0 

u .. :i .. .0 .. ::.c 
=- 0 .. ... 0 ,.. :::c:; 
=-<ii cii c:; c~ = u cii - - - = = ---- ----~ - HSA. ---- ----- --- --

-
5-- - - --- -- --,_ -- -- - -- ----- -- --- --.. 

TU - - - - 1------- ----- -- - ----- ------ ----- -- ----- --15 - - - - ------ ----- -- ---- - --- - --- ,---20-- - - - ,_ -- --- ------ ----- -- - ------ ----- -----~ - - ------- ----------- ----1-- ,_ 
----- ----,_ 
-

30 ----- - ----,_ 
-- ,_ 
-
----- ------35-- ------ ---- -- ------ ------ ---- --

40-- - -- ---- -- -- -- ------- ----45-- - - - ------ ,_ 
- ,_ 
·- --,--

50 -
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WELL UtTAIL INFORMATION SHtET 

JOB NO. _____ 1689 ______ _ 

r30RING NO. 11\:J-3 

DATE ----~5_-4:.....-..:::.89~----
Elev. ---- CHIEF P. Dickinson 

/i) 

LOCATION Mobil Sta_ti QIJ.__ Madi son, !i_I ____ _ 
All~~!_~ measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 24.0 FEET. 

0 DEPTH OF BOTTOM OF SEAL (if installed) 
11.3 FEET. 

G) DEPTH TO TOP OF SEAL (if installed) 
9.5 FEET. 

0 LENGTH OF WELL POINT, PVC WELL SCREEN 
OR SLOTTEDPIPE 10,0 FEET. . Circle One) 

0 TOTAL LENGTH OF PIPE 14.0 
@ 2.0 IN. DIAMETER. 

FEET 

0 TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

ffi COHCRETE CAP, ® NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
0.0 FEET. 

0 
0 

PROTEC TI VE CASING? {yES) . NO (Ci rel e One) 
HEIGHT ABOVE G~ ~h mount . 
LOCKING CAP? \_@ NO (Circle One) 

TYPE OF BACKFILL: Granular. & Hole Plug 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING II DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRllllHG 



>ht trret-:tne:n:rr: ·,e1r• .,.. ,, f· rtt 

l . WISCONSIN TEST DRILLING, INC. 

SCHOFIELD; WISCONSIN Job No. 1689 

FIELD BORING LOG Sheet 1 or 1 

FOR !BG Mobi 1 Station . 

LOCATION 
Madison, WI Elev Boring No. MW-4 

GROUND While drilling 
15.0' Time after drilling • Start 5-4-89 

... 
l6,Z6 1 u-~u 

Before casing removal Depth to water Unit 
WATER After casing !cmoval . Depth to cave-in Chief PD 

) 

] 

] 

] 

] 

] 

] 

Blows on ,, Ca1lng/Probe _ ,. Blowa oa .. 

l 
] 

1 
J 
1 
] 

] 

] 

1 
1 

1 

.. 
C.. 
-o ;z. 

:Jl 

=--
,_.. 

.,___ 

-
1----
-
-
-

,----

-
'--

--

-

-

---

.. 
E 
.!! 
0 
::; -

-

-
--

--

--

Sampler .... .. .... 
].; 
C'-.... 

01• 8/11 ?;0: - - -

,_ 

-

---

----,_ 

it = = VISUAL FIELD CLASSIFICATION AND REMARKS Weight 

~ Drop ,.: 

-.o. 5 • ASPHALT r/ 1.0· Brn. Si ltv CLAY 
I Bl k. Slll, Trc.Gravel Soft 1. 5• 

-
- Blk. Silty CLAY, Trc. Sand & Gravel 
- 5 -
- 7.0' -
-

Red-Brn. F-M - SNID, Trc. Grave 1 
10 -

-
- 12.0 1 

i-.... - Lt. Brn. M-C SAflD, Trc. Gravel 
- -
H ·- 15.0 1 

H Lt. Brn. F-M SAflD -
-
--20 -
-
- E.0.B. @ 22 .0 I . 

- Well Set @ 20.5 1 

-
25 -

-
,_ 

-
-

30 -
-
-
-
-

35 -
-
,_ 

-
,-- i-40 -, __ 
------------ -45 ---------, __ 
-

50 

140# tS-s ~ I I C-L"C c .. .. .. 
30 11 8~ 

,. -~ .. co 
;; .. .Q :.:.c 

0 .. 1: ti C'- 0 " "' " :,cii CQ u :n c'.: cii o::; - - - == :===-a 

- ----;A.4-
---- ----llilL ----- ----- -- - -

5- - - --- ,_ 
1--- - ----,_ '------- ----- ~ - --- '---

10-- - --- ,_ 
------- ,_ 
'--- ,_ '------- ----,_ -- - --,_ ----·- - --1------- ----,_ '--- ----,_ 
1------- ----,_ '------- ----,_ 
1---

20-- - - --,_ ...... ----- ----,_ '--- --,.....:....__ - ---------- ------
25---- - - ------ ----------- ----,_ 

- ,_ 
----- ----,_ 
-

30 ,_ 
-- --- ----,_ 
-- ,_ 
- ----,_ 
----- ----,_ 
-

35--------- ------- ----,_ 
- - ----,_ 
-- :--

40-I-- ----,_ 
- ---- ------- ----45 -- --- ------ ,_ 
----- ----,_ 
- --,_ 
-

50---
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Elev. 

WELL UETAIL INFORMATION SHEET 

LOCATION 

JOB NO. 1689 ···--------
rlORING NO. MW-4 

DATE 5-4-89 

CHIEF P. Dickinson 

Mobil St9tion t1adison, WI 
All depth measurements of well detail assumed 
to be from ground surface unless otherwise 
indicated. 

0 
0 
G) 

0 
0 
0 

ffi 
0 

DEPTH TO BOTTOM OF WELL POINT OR 
SLOTTED PIPE 20.5 FEET. 

DEPTH OF BOTTOM OF SEAL (if installed) 
8.0 FEET. 

DEPTH TO TOP OF SEAL (if installed) 
6.1 FEET. 

LENGTH OF WELL POINT, PVC WELL SCREEN 
OR SLOTTEDPIPE 10.0 FEET. Circle One) 

TOTAL LENGTH OF PIPE 10.0 FEET 
@ 2. O IN. DIAMETER. 

TYPE OF FILTER MATERIAL AROUND WELL 
POINT OR SLOTTED PIPE #30 Flint Sand 

COfKRETE CAP, @ NO (Circle One) 

HEIGHT OF WELL CASING ABOVE GROUND 
0.0 FEET. 

PROTECTIVE CASING? {y£s) NO (Circle One) 
HEIGHT ABOVE G~ '%sh t1ount . 
LOCKING CAP? @) NO (Circle One) 

TYPE OF BACKFILL: Granular, Hole Plug 

WATER LEVEL CHECKS 

*From top of casing, if protective casing higher, 
take measurement from top of protective casing. 

BORING # DATE TIME DEPTH TO WATER REMARKS 

WISCONSIN TEST DRIU.ING 
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1-
u. 
C') 

CII 

GRADE 

C') 

CII 

1-
u. 
C') 
,-

1-
u. 

0 ,-

MOBIL OIL CORPORATION 

CONSTRUCTION DETAILS OF 
MW-1 

'-..-.-,-----<-~,c,.:--LOCKING CAP 
I, 

1, 
4---'-7 """"'7:....:...1-=.8 - INCH DIAMETER BOREHOLE 

~ ... , 
/:t----1!. -FEET OF BENTONITE/CEMENT 
;,;, GROUT 

m 1 - FOOT BENTONITE SEAL 

I% -+'-',;,4---- 2-INCH PVC CASING 

RED FLINT # 30 SAND PACK 

2-INCH PVC SCREEN ( 10 SLOT) 

ELEVATIONS IN FEET ABOVE NGVD: 

TOP OF PVC 863.65 

NOTE:DRAWING IS NOT TO SCALE 
UNITS GIVEN ARE IN- FEET 

LEGGETTE. BRASHEARS & GRAHAM. INC. 
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t
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GRADE 

t
. LL .. 

(') 

"' 

I
LL ... 
(') ... 

I
LL 

0 ... 

MOBIL OIL CORPORATION·· 

' ,, 
' ' ,, 
' ' ,, 
' ' ,, 

I 

CONSTRUCTION DETAILS OF 
MW-2 

LOCKING CAP 

-.;-----'-7 --'7'-'-1-=-8 - INCH DIAMETER BOREHOLE 

<", ~~;:1----!3- - FEET OF BENTONITE/CEMENT 
1,< GROUT -~:-· ·f -FOOT BENTONITE SEAL 
13 

%} 
~"4----- 2-INCH PVC CASING 

RED FLINT # 30 SAND PACK 

2-INCH PVC SCREEN (10 SLOT) 

t.it·. 
ELEVATIONS IN FEET ABOVE NGVD: 

m 

I 
I 
I 
I 
J 
1 
I 
1 
J 
1 
I 
] 

·---- ----- :_::-::.:,·..,.. ~-
-___________ ---lijtl!!lift,I@i 

TOP OF PVC 863.64 

NOTE:DRAWING IS NOT TO SCALE 
UNITS GIVEN ARE IN- FEET 

LEGGETTE. BRASHEARS & GAAHAl.4, INC. 
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t
u. 

GRADE 

t
u. 

I-
u. 
<:' .. 

t
u. 

0 .. 

MOBIL OIL CORPORATION, 

' ,, 

" ' 
' 
' ,, 
' ' ,, 
' ' ,, 
' ' ,, 
' ' ,, 

I . 
•.::.-.: 

CONSTRUCTION DETAILS OF 
MW-3 

I• 
LOCKING CAP 

4---'--1 - 7'--'-1..;..8 - INCH DIAMETER BOREHOLE 

2-INCH PVC SCREEN ( 10 SLOT) 

ELEVATIONS IN FEET ABOVE NGVD: 

TOP OF PVC a 64.32 

NOTE:DRAWING IS NOT TO SCALE 
UNITS GIVEN ARE IN. FEET 

LEGGETTE. BRASHEARS & GRAHAU. INC. 
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I 
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I 
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I 
] 

] 

] 

] 

] 

] 

] 

] 

. . . 

I-
u. 
Ill 

0 
N 

GRADE 

1-
u. 

0 
N 

1-
u. 

0 ,.. 

1-
u. 
0 ,.. 

MOBIL OIL CORPORATION 

CONSTRUCTION DETAILS OF 
MW-4 

L..-.-' -~ LOCKING CAP 
' :, 

' 
' 
' ,I 
' ' ,.1, 

,I 

' ' ,I 

' ' ,I 

I 

]• 

h 
:, 
-J....--...:...7-'7'--'-1-"--8 - INCH DIAMETER BOREHOLE 

. ' ,.1, 
~;:..,_ __ 6_ - FEET OF BENTONITE/CEMENT 

V .I, GROUT 
v'.1, 
~ 
~•.------~1 -FOOT BENTONITE SEAL 
UI 

%} ='-<----- 2-INCH PVC CASING 

}( 

il)._...,f-----RED FLINT #30 SAND PACK 

!l 
2-INCH PVC SCREEN ( 10 SLOT) 

I! ·----, _____ , ---~~Wiil~~l\ 
--------------=~~~~ 

ELEVATIONS IN FEET ABOVE NGVD: 

TOP OF PVC 862.55 

NOTE:DRAWING IS NOT TO SCALE 
UNITS GIVEN ARE IN. FEET 

LEGGETTE. BRASHEARS & GRAHAM. INC. 
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-•·trrrmerr n, FIELD LOG DATA SHEET 

Leggette, Brashears & Graham, Inc. ) 

I 
I 
I 
I 
I 
I 
I 
I 

... , ' 

We 11 Sam?l ing 

. /l10ll /L (), (..... Ca,1..f' 
client: Project: ST/I. 05' aM Proj.l 

sample Site: _ __!M__:.;:W=--...:.'-------------------------
Well Identification and Description: (Locked or not locked) Key I _2_/_o_, __ _ 

ID Inches: 2 PVC: ✓ Steel: ______ Label: 

Total Well Depth: 23 Ft 
Depth to Water (from top of casing) 

Depth to water (from top of casing) 

Before PreplUllp: 

At Time of Sampling: 

Length of Water Column: S--.9() ft. !Jell Volume: 

Date Prepumped: r/r/g9 Time Prepumped: 

Date Sampled: Time Sampled: 

Prepumping Method Used: BA1Lcn. 

Pump Rate: 

Volume Prepumped: (p gal. Sampler Used: 

Groundwater Temperature Before Sampling: 

ft. 

17.10 

a.JG 

2!S-O 

Groundwater Specific Conductance: ______ umhos T.C.-Yes 

Groundwater pH: -------'--- Metals Filtered in Field: Yes 

Weather Conditions: 

ft. 

ft. 

gallons 

No 

No 

I Observations: 

I 
J 
] 

I 
) 

] 

1 

l 

l 

Sample Description: SAND 

Name and Aff il'iation of Sampler( s l: G. A,vuriES , 

Name and Affiliation of Observer(s) Present: 

STABILIZATION TEST 

Temp Corrected 
pH Conductance Temperature Cumulative Volume 

Time (Units) (umhos/ait') (<>C) Removed From Well (Gall 

9:10 (::,SO Jlf:,O -1 

9:-1s- 6.10 //70 1.s-
9:ro 6.19 /170 ~5" 

. -
\ADMlN\MD!OS/SAMPLES.DOC 

LEGGETTE, BRASHEARS & GRAHAM, INC. 
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f 
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FIELD LOG DATA SHEE'i' 
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I 
J 
I 
] 

J 
] 

] 

] 

] 

Leggette, Brashears & Graham, Inc. 

We 11 Sampling 

Client: ('IO81L OIL CCJ(2..f Project: srn- O~El<IVI Proj.t 

Sample Site:. /VIW-"2-

Well Identification and Description: 

ID Inches: <- PVC: ✓ 

(Locked or not 

Steel: 

locked) Key I _2._1_0~6=---

Label: 

Total Well Depth: 23-1 ft. 

Depth to Water (from top of casing) Before Prepum?: /7.12. 

Depth to water (from top of casing) At Time of Sampling: 

Length of Water Column: __ S-._.9_l? ___ ft. Well Volume: ().97 

s/~/39 Time Prepumped: 

~/ ,;;-/g9 Time Sampled: 
Date Prepumped: 

Date Sampled: /0:1-s-

Prepurnping Method Used: 55 t3 4-1 Lert 

Pump Rate: 
Volume Prepumped: G. gal. Sampler Used: SS 1341 L€Y1.. 

Groundwater Temperature Before Sampling: 

Groundwater Specific Conductance: ______ umhos T.C.-Yes 

Groundwater pH: _______ Metals Filtered in Field: Yes 

ft. 

ft. 

gal10ns 

No 

No 

"'C 

Weather Conditions: ________________________ _ 

Observations: 

Sample Description: 

Name and Affil'iation of Sampler(s): G. 4-tv D,ll..cS ) LG 6 1 N c. 

Name and Affiliation of Observer(s) Present: 

STABILIZATION TEST 

Temp Corrected 
pH Conductance Temperature Cumulative Volume 

Time (Units) (umhos/crrf') ( oc) Removed From Well (Gal) 

9:~~ (:,.51 /2~0 2.S" 

10: 0 5" (,.~G:, I 3-10 3.S" 

/0:1O (a.ti I 3 ,g>o -1.s-

}O: IS- G.73 1370 s-:~ 

-
\ADMJN\MD10S/SAMPLES.OOC 

LEGGETTE. BRASHEARS & GRAHAM, INC. 
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FIELD LOG DATA SHEE:T 

Leggette, Brashears & Graham, Inc. 
J 

I 

I 

I 
I 

I 
I 
I 

J 
I 

We 11 Samol ing 

Client: /'!J.06/L OIL Co(l..p Project:S ~T)q'-'-'-___,;0~_5-;~Ek._(Y) __ Proj.l 

Sample Site: Mw-3 

Well Identification and Description: (Locked or not locked) Key I _2/_0_6 __ _ 

ID Inches: 2.. PVC: v Steel: ______ Label: 

Total Well Depth: 21.0 ft. 

Depth to Water (from top of casing) Before Prepump: 

Depth to water (from top of casing) 

ft. 

ft. 

gall.:ms 
At Time of Sampling: ----,----

Length of Water Column: G ,0-1 ft. Well Volume: 

Date Prepumped: ~/~/&9 Time Prepumped: 

Date Sampled: 

Prepurnping Method Used: 

Pump Rate: 

Time Sampled: 
ss G,1 I LEY<. 

Volume Prepumped: G gal. Sampler Used: 

10:s-9 

__ s_s __ G~A1~L£~::;Y(;..;...;,. ___ ~c 

Groundwater Temperature Before Sampling: _______________ _ 

Groundwater Specific Conductance: ______ umhos T.C.-Yes No 

Groundwater pH: _______ Metals Filtered in Field: Yes No 
Weather Conditions: ________________________ _ 

Observations: 

Sample Description: SLIGHT1.-Y SAN.DY 

Name and Affiliation of Sampler(s l: G. AN D,Q.ES , 
} 

Lr!JG /NC. 

Name and Affiliation of Observer(s) Present: 

STABILIZATION TEST 

Temp Corrected 
pH Conductance Temperature Cumulative Volume 

Time (Units) (umhos/etf" l (oc) Removed From Well ( Gall 

I0'.25" G.79 930 3 

1°:3~ (:,. (:, 7 910 1-S" 
/0!-42. r;,.ras- 9JO s-.s-
10: !;;5" {o.~3 92-0 ~ 

-
\ADM] N\~(1S/SAMPLES. OOC 

LEGGETTE, BRASHEARS & GRAHAM, INC. 
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FIELD LOG DATA SHEET 

Leggette, Brashears & Graham, Inc. 

We 11 Sampling 

Client: l!)oGtL OIL Cca.p. Project: ..:::S;..:.rn-.!.-...:::0::.;;:S-::....:E.::..;k~M~ 

sample Site: (v)w --1 

Well Identification and Description: (Locked or not 

ID Inches: 2 PVC: t/ Steel: 

Proj.t 

locked) Key I ~2~/o;;_G:::_ __ 

Label: 

Total Well Depth: 20,S- ft ___ ...;....:._;:...__________ . 

Depth to Water (from top of casing) 

Depth to water (from top of casing) 

Length of Water Column: -1, o 7 

Before Pre pump: 

At Time of Sampling: 

ft. Well Volume: 

/S,98 ft. 

ft. 

-=('.J~·~0~G«----__ gallons 

Date Prepumped: __ 5:J...:..;./s-::.....;.../s;;_·~'----- Time Prepumped: 

Date Sampled: slr-!~9 

Prepumping Method Used: 

Pump Rate: 

55 

Time Sampled: 

(3 ff-I l£Yl-. 

Volume Prepumped: 5:S- gal. Sampler Used: 

11: 20 

ss £3r:l.-tL£YZ. c _________ ., 
Groundwater Temperature Before Sampling: _______________ _ 

Groundwater Specific Conductance: ______ umhos T.C.-Yes 

Groundwater pH: ______ Metals Filtered in Field: Yes 

Weather Conditions: 

Observations: 

Sample Description: SA/\.ID 

Name and Affil'iation of Sampler(s l: G. A/0.Dt2ES , U3G /f'JC. 

No 

No 

Name and Affiliation of Observer(s) Present: ____________ _ 

STABILIZATION TEST 

Temp Corrected 
pH Conductance Temperature Cumulative Volume 

Time (Units) (umhos/Clf') (oc) Removed From Well (Gal) 

I I ~os- 0,7) l\iO 3,S-

11: /0 6. &0 1130 1 
11:1~ 6. 7-g 1110 s-

\ADMlN\~0S/SAMPLES.DOC 

LEGGETTE, BRASHEARS & GRAHAM, INC. 
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APPENDIX V 

Laboratory Report 

.LEGGETTE, BRASHEARS & GRAHAi\I, INC. 
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REPORT OF: 

t:w1n c1t:Y t:est:1nci 
corporat1on 

662 CROMWELL AVENUE 
ST. PAUL, MN 55114 

PHONE 612/645-3601 

CHEMICAL ANALYSIS 

I ! .'?/ ') / I •. •• 

PROJECT: MOBIL STATION #05 EKM, MONANA DRIVE 

Leggette, Brashears, and Graham, Inc. 
Attn: Mr. Gary Andres 

DATE: May 19, 1989 

REPORTED TO: 

1210 West County Road E 
Suite A1211 
St. Paul, MN 55112 

LABORATORY No. 4410 89-4351 

INTRODUCTION 

This report presents the results of the analysis of samples received on 
May 8 1989, from a representative of Leggette, Brashears, and Graham, 
Inc. 

1

The scope of our work was the determination of total hydrocarbons as 
gasoline, benzene, toluene, xylenes, and ethyl benzene· using gas 
chromatographic techniques. 

SAMPLE IDENTIFICATION 

MW-1 - TCT #124342 
MW-2 - TCT #124343 
MW-3 - TCT #124344 
MW-4 - TCT #124345 

METHODOLOGY 

Gasoline concentrations were determined using methods similar to EPA 
Method 8020 with a Tekmar Liquid Sample Concentrator on a HP5890A gas 
chromatograph equipped with a flame ionization detector. Compounds were 
identified by column retention time and quantified by peak area 
comparisons to those of known standards using a VG Laboratory data system. 

RESULTS 

The results are listed in Table 1. 

REMARKS 

The samples were taken May 5, 1989, and analyzed May 10 to 12, 1989. 
samples were consumed in the analysis. 

TWIN CITY TESTING CORPORATION 

=~f/tau::1-
GC Analyst (/ 

MM/CB/jg 

·Cl_/kJ6Ym7 
Chris Bremer, Manager~ 
Chromatography Section 

Proofread by~ 

The 

I 
;· A MUTUAL, PRCT■CTION TO CLt■NT■, TH■ puaLIC AND OUR■■LVE■, A~L AEPQATII ARE au■MITTED A■ TH■ coN,i::10■NTIAL PROPERTY Ofl CLl■NT■, ANO AUTHORI

ATIO~ ll'CR PU■LICATION Ofl ■TAT■M■NT■, CONCLU■ION■ OR E>CTRACTe FAOM OR REQARCINQ OUR REPORT■ 19 R■■■RV■C P■Nd1Na CUA WRITTEN APPROVAL. 
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Parameter 

Total Hydrocarbons 
as Gasoline 

Benzene 

Toluene 

Xylenes 

Ethyl Benzene 

MW-1 

33 

2 

ND 

ND 

ND 

TABLE 1 

VOLATILE ANALYSIS 

MW-2 MW-3 

2, 100 40 

110 3 

68 BQL 

480 BQL 

62 ND 

MW-4 

ND 

ND 

ND 

ND 

ND 

MDL (ug/L) 

1 

1 

1 

1 

1 

All values are in ug/L. 

ND - Not Detected 

ug/L is equivalent to parts-per-billion. 

MDL - Method Detection Limit 

Laboratory No 4410 89-4351 

..__ _______________ if tw:n c11:Y tescanQ 
c0<"00r300rl --------l"----------.1 

-
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TAMPA, 
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CONSULTING HYDRCCEOu:x;ISTS 

\JILION, 
COI\NECTICUT 
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CHAIN OF CUSTODY FORM 

Client: 
/Y}O rL c)rL UQ/2.. 

Facility/site location: If OS: ~/Vl , l(/Aj)/Jo,-J 1 (/Jis.c_ 
J 

SAMPLING INFORHAIION: 

Type of sarople ~ VNJ) ~ 
(soil,~• S\I, etc.) 

S=J>le J10S-OS"D9Si;1 OS'DS")Ot5:, 0S"OS")DS-~1 Q.("CS""/JZO 

/o!oo :-11:·30 ,4,,,,-\ 

Date and time sampled :S-/ S I 89 ; 
Sa.~ ling method --"'>_,>:.....-.:::c'(3_A-....;1_L_En.._..;, ________ _ 

1,1e11 or Boring I: mv-1-1,r (Vlw-2, m<.J-~, ynt,,,.1-1 

Sa1:1ple depth and/or 
location: 

Parameters to be analyzed for: 

I3t?1v ~.,.J [: 
7D I..\} €1,0 {; 

em yL- C!£AJ-r:2,,vs;
x ycs,-J ES 

i7l.- Jfy2i rt,;, c.A<-1.J .. s n-!:> 9,q.so L< ""F 

fl ELD HEASUREMENTS: General reoarks: (i.e. problems encountered that 
could affect results, changes in pH, ter.iperature, 
conductivity) · Sa.cple description 

(e.g. color,.odor) -~-'--'~D'---'-Y _______ _ 

__ .:====.::1tnem>mnp=====:.:_:_-:_-;:pil1Ht:=::--: ___ conductivity 

Weather conditions __ CN_=_::l1..._CA_cS_r,.__1 _C-<9 __ 0 _L-____ _ 

CHAIN OF POSSESSION: 

Sample containers prepared by: 

Namer!~~~ Agency l.-OG /<'JC- Date .:s/r /8 9 --------
Sample containers accepted by: 

Name Agency Date ---------------- --------------- ---------
Name Agency Date ---------------- --------------- ---------
Field SMple obtained by: 

Name Agency Date 

Agency Date 

Samples relinquished by 

~LJ~ P. c~ I~· I' D.rote Time 

, l , s-J&I~ //•~Q .• ,,1t:1,~. 


