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1.0 INTRODUCTION
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Foth & Van Dyke has conducted for the Wausau Energy Corporation 
Wisconsin. 
Energy a

This report summarizes the volatile organic compound (VOC) investigation that 
& Van Dyke has conducted for the Wausau Energy Corporation in Wausau, 

The U. S. Environmental Protection Agency (USEPA) has named Wausau 
Potentially Responsible Party (PRP) in the Wausau Groundwater 

Superfund case, presumably as a contributor to the VOC contamination of City 
of Wausau Wells No. 3 and 4 (see Figure No. 1-1). The goal of this study was 
to determine the responsibility of Wausau Energy, if any, for this VOC 
contamination.
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soil
VOC

in 
(8.6 
de-

ug/1 in*' 
above ground- 
As of Novem- 

concentra-

13

Wausau Energy property was used in the past as 
and distribution center. 
Figure No. 
waste 
tanks

Soil VOC results indicated the presence of toluene, 
ethylbenzene in TB-1, TB-2, TB-3, and TB-4.
things, constituents of fuels once contained on the site, 
this combination, they usually indicate the presence of gasoline, 
ug/g) was found only in TB-7 at the four foot depth.
tected in the other samples analyzed.

remained in the 100-200 ug/1 range.
DCE
and PCE values ranged from 45 to 800 ug/1. 
tions have also been declining in this well. 
(Weston, 1985 and Foth & Van Dyke, 1986)

Wausau Energy, in an effort to further confirm the extent of contamination, 
conducted eight soil borings, four of which were converted into monitoring 
wells. This work was done on February 18, 1986 and boring locations are given 
on Figure No. 2-2 (labeled TB-1 through TB-8). Soil boring logs, monitoring 
well construction details, and soil sample analytical results are provided in 
Appendix A.

present 
PCE 

No other VOCs were

Foth & Van Dyke was subsequently retained to determine the extent of VOC 
tamination on the Wausau Energy property. The occasional parking of 
trailer containing drummed waste oils on the north side of the building was 
concern as a possible past source of VOC contamination.

a petroleum bulk storage 
Tanks were located to the south of the building (see 

2-1), and a trailer, used for the licensed collection of drummed 
oils, was occasionally parked on the north side of the building. The 
and piping were drained, dismantled, and removed off-site during the 

summer of 1984 and the site is currently inactive.

The Wisconsin Department of Natural Resources (WDNR) collected a surface 
sample in the fall of 1985 from the point indicated on Figure No. 2-1. 
analytical results indicated the presence of PCE which the USEPA considered to 
be sufficient evidence to include Wausau Energy on its PRP list for the Wausau 
groundwater CERCLA case.

During the early 1980's, VOC contamination was discovered in City Well No. 
and a non-potable supply well owned by the Wergin Construction Company (see 
Figure No. 1-1 for location). According to available data, dichloroethylene 
(DCE) values ranged from 3 to 110 ug/1, trichloroethylene (TCE) values from 2 
to 210 ug/1, and tetrachloroethylene (PCE) values from 0.6 to 100 
samples collected from Well No. 3. These concentrations are 
water quality Enforcement Standards (State of Wisconsin NR-140). 
ber 1984, however, PCE and DCE that previously occurred at high 
tions, had diminished to trace levels, while TCE concentrations have generally

In the Wergin Construction Company 
values ranged from 7 to 2090 ug/1, TCE values ranged from 4 to 230

As of November 1984, concentra- 
Previous studies in the region 

have determined that City Well No. 3 
and the Wergin Well are downgradient from the Wausau Energy property.

benzene, xylene, and
These components are, among other 

When



FIGURE NO. 2- I
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3.0 ADDITIONAL SOIL AND GROUNDWATER ANALYSIS
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These borings 
3-2. TB-101 and

Samples were taken at 
and 12-14 feet in these 

TB-103, TB-104, and TB-105 were drilled close to HA-3, HA-2. and 
Samples were taken at the depth intervals of 7-9 feet, 

Samples were analyzed for 
and TB-105 

provided in

On May 1, 1986, five more soil borings were conducted on site, 
were labeled TB-101 to TB-105 and are indicated on Figure No. 
TB-102 were positioned near the WDNR sampling point, 
the depth intervals of 0-2 feet, 4-6 feet, 8-10 feet, 
two borings.
HA-1, respectively.
9-11 feet, and 12-13.5 feet in these three borings.
Priority Pollutant VOCs; in addition, samples from TB-103, TB-104, 
were analyzed for Total Organic Carbon (TOC). Results are 
Appendix C.

On April 21, 1986, groundwater samples were collected from Wausau Energy's 
monitoring wells. City of Wausau MW-1, and USEPA MW-14 (see Figure No. 1-1 for 
location). Groundwater was approximately 13 feet below the ground surface. 
Using a hand auger rinsed with deionized water, hexane, and again with 
deionized water, soil samples were collected from HA-1, HA-2, and HA-3 (see 
Figure No. 3-1) and analyzed for Priority Pollutant VOCs. Samples were taken 
at the surface and four foot depth. The results are provided in Appendix B.
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4.0 DISCUSSION OF VOC CONTAMINATION
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Figure No.
collected on the north side of the Wausau Energy building, 

is not detectable in a layer of soil 9 to 11 feet deep.

This must 
this matter, 
contributed 
concentre- 

Such consistent TCE 
readings cannot possibly be the result of a one time slug flow of contaminant, 
as seems to have been the case with the PCE. Somewhere, probably within a 
1000 feet of City Well No. 3, there is a continuing source of TCE contamina­
tion.

ing from the ground surface on 
late below a depth of nine feet, 
above the water table in the 12 to 13.5 foot soil layer may 
from groundwater passing through these soils at times past 
table was somewhat higher (at the time of sampling, 
at approximately 13 feet below the land surface during 
season).

Research indicates that VOCs tend to adsorb and become concentrated in a 
soil's organic matter, the amount of which in a soil is measured by the param­
eter, total organic carbon (TOC). The hypothesis, that the absence of VOCs 
in the 9-11 foot soil layer means that no VOCs passed through the layer, can 
neither be confirmed nor denied since no TOC was detected in the layer either. 
An alternative hypothesis would be that the VOC front may have passed through 
the 9-11 foot soil layer with minimal, non-detectable adsorption taking place, 
entered the underlying soils, and possibly contributed a minor amount of PCE 
to the groundwater beneath the site.

4-1 summarizes the analytical results for PCE and TOC for samples .. 
It is seen that 

PCE is not detectable in a layer of soil 9 to 11 feet deep. One hypothesis
which can be made from these data is that the PCE contaminated oil, 

the north side of the building, did not perco- 
The PCE contained in the deeper samples just 

have originated 
when the water 

the water table occurred 
a relatively dry spring

Besides the petroleum constituents (i.e.. toluene, benzene, ethylbenzene, and 
xylene) which were detected in TB-lOl and TB-102, PCE was the only other VOC 
detected in the soil samples. Its presence was limited to the borings north 
of the Wausau Energy building. Its presence south of the main building, as 
found in the WDNR sample, was not confirmed by this investigation. PCE was 
the only chlorinated VOC contaminant which was detected in the unsaturated 
soils at Wausau Energy which was also detected in City Well No. 3. The major 
and long term contaminant at City Well No. 3, TCE, was not found in any of the 
Wausau Energy soil samples.

a VOC adsorption and transport expert with the Illinois 
concurred with the inability to select between the two 
Griffin did state, however, that even though evidence 

does not exist to make such a choice, the Wausau Energy soil contamination is 
Something on the order of one pint of PCE solvent is appar­

ently responsible for the on-site PCE soil concentrations.

In our opinion, there are VOC sources yet to be found in the area, 
be done if Wausau Energy's interests are to be protected in 
Chief among these is the TCE source at City Well No. 3 which has 
concentrations of 100-200 ug/1 for at least four years, while the 
tions of PCE have fallen to the barely detectable range.

Dr. Robert Griffin, 
State Geologic Survey, 
above hypotheses.
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The lack of organic matter (i.e., TOC) in the 9-11 foot soil layer makes it 
impossible to select between the two plausible hypotheses. One hypothesis 
holds that no PCE migrated downward from the surface any deeper than 9 feet. 
Under this hypothesis, PCE found in the soil sample taken at 13 feet got there 
by being contaminated from the contaminated water table which fluctuates up 
and down through that zone. The alternative hypothesis holds that PCE did mi­
grate from the surface to the water table. The explanation as to why it was 
not detected * in the 9-11 foot soil sample would be that the sample did not 
contain any detectable TOC, which would be the medium that would have adsorbed 
most of the PCE.

Notwithstanding this uncertainty, however, there is little doubt that the 
amount of PCE spilled on site was quite small, probably the equivalent of one 
pint. Therefore, the contribution of PCE to the groundwater beneath the 
Wausau Energy property is a de minimis contribution, at most, to the Wausau 
Groundwater Superfund site.
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February 2/, 1986
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Re:

Gentlemen:
0

require furtner assistance, please

Sincerely,

IFB/mem mar 05 1986

DsWITT. SUNDBY...
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EXPL©RflTI0n 
TECHnOLOGY inc.

CEIVED

EXPLORATION TECHNOLOGY INC.

Thomas F. Bendorf j*
Director of Marketing v

b V

David E. Stewart
DeWitt-Sundby, Attorneys 
Suite 120 Teton Wood 
6515 Grand Teton Plaza 
Madison, WI 53719

If you have any questions or 
feel free to call.

Soil Sampling and Monitoring Well Installation 
at Wausau Energy Property on Second Street 
in Wausau, Wisconsin

We have completed soil borings, sampling and well installation for the 
referenced site in Wausau, Wisconsin. The work was performed under 
the direction of Mr. Dennis Beckmann of Amoco Oil.

Exploration Drilling and Sampling — Diamond Rock Coring — Off Shore Drilling

1402 Emil Street RO. Box 9404 Madison, WI 53715 
Madison. WI (608) 258-9550 Milwaukee, WI (414) 224-6177

Ronald J. Ganim 
.Amoco Oil Companv 
P.O. Box 5910-A " 
Chicago, IL 60580
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Fine SAND with Silt and Gravel

VISUAL CLASSIFICATION 
and Remarks

1
.1

J

)

Meittirs

I

B

Borino No. 
Surface Eteve^  
Job No. ... 
Sheet .

IscsTtqr
**. (T)rft( I

------- 15-
30 T

1/4 hour 
TSTTT

•7.0'

LOG OF TEST BORING
Wausau Energy & Amoco Oil

»...2nd..i..Br.idga..S.trjE£.t.
‘■Wausau, Wisconsin

***** —r »-r »T r ■ ■ *e~nT-r ■» btttitx

1.1

_ I:
E-' 

-------------r-35-

tZ

____
WATER LEVEL OBSERVATIONS

W jourtt

=E...

f '

 I4<a BMK. sTwecr. R.O. BOX »4O«. MAOiaoM. Wta. ama . Tax_

I While Orillino  
 

Uoon Comoletion of Orilling.
Time After Drilling   I Deoth to Water   

 
Deoth to Cave In

811078

GENERAL NOTES
2/18/86^ 2718/86

Start.............Complete.............
Crew Chief L£.. Rig .7.5.0

Drilling Method 



(J

I
TB-4

Project- 

1
 . 14C2’ CMK. BTWCVT • R.O, BOX *404

. MAotaoM. ww. Bxna . twu. (M8) {$8-KS0 

SOIL PROPERTIES

Nt. w LI n 0

i1
I p

I I
2 5ST

15-
3 ss . 8' w 26L

End Boring at 16.5'
«-a-

■

r-35-

I

i

I
)

'i
I t

Gray to Brown Coarse to Fine SAND

VISUAL CLASSIFICATION 
and Remarks

Red to Brown Coarse to 
Fine SAND with Gravel and Silt

I
'I

ll
ih

I

I

!

SAMPLE
>«c«wy Mtiitwt 

Tyy*! I I f N (ottdi 

SS jl.r M 117 L

priiitnQ 
1/4 hour  

  
  

15.0'
9.3'

LOG OF TEST BORING
Wausau Energy & Amoco Oil 

Street 
Location ^SCohsTh 

Red to Brown Very Coarse 
to Fine SAND with Gravel 

'f

ExpibRfinon 
lECtinOLOGY inc.

rn* M j

III"
GENERAL NOTES 
“■ 2/18/86 27T8/5F
start ...........Comolete............
Crew Cnie# ..LE Rig .750  I 

 Drilling Met nod 
 

F

Bonng No.
Surfaca Bavation ....
Job No. ».?.].1.0.78.
Snaat ] of

WATER LEVEL OBSERVATIONS
j While Drilling.
I (Joon Comoietion of

; Time After Drilling 
I Oeoth to Water
\ Oeotri to Cave In



( I.

TB-5

"1"----
 1402 BMM. STWSrr . R.O. BOX •404. MAO>»OM. wra. BXTia . T«t_

SOIL PROPERTIES
!

n 0

1 SS .4‘ M

7 ssh .1' M

3 ssn.n- w

IB a-

End Boring at 20.5'

Well set at 20.5'i— 23-

51i
30-

I
35-

t
T

1

J i

Red to Brown Very Coarse 
to Fine SAND with Gravel

5 
L Gray to Brown Very Coarse 

to Fine SAND

VISUAL CLASSIFICATION 
and Remarks

Start'.....;..; 

Crew Ct^ie# 

Drilling Met nod 

 

Mectrtq

Tr>«| I

1/4 hour 
14.0'
HTTP-----

SAMPLE
Meutara

I

1! r _

No.... 
Sorfaca EtwvatJon . 
JOO No. 11078 

1 ..................I SOBBt----!of ..

(608) 268-1550 ------------------

EXPi^Rfinon 
TECfinOLOGY 

inc.

-}■■■ L <0-_____

WATER LEVEL OBSERVATinM.*^

Red to Brown Very Coarse to 
Fine SAND with Gravel, Some Silt

li

w lotftt

4.-
—Hio_

__ t
GENERAL NOTES
7 2/18/85^ , 2/18/1

** . Comolete ...........
LE.. R.g .7.5.0....

LOG OF TEST BOniNG
PrtJiact 

-2jid..A..Bridge..Stce£t
Location Wi sconsin 

29 L.

I While Drilling  

Doon Comoletion of Drilling,
Time After Drilling   

  I Depth to Water

\ Depth to Cave in    



(

ELEV.
MONITORING WELL CONSTRUCTION INFORf4ATION

811078JOB NO.0ft.STICK-UP TB-5BORING/WELL NO.G.S.ELEV.
2/18/85DATE2

LL/75QCHIEF/UNIT
1. PROTECTIVE CASING ES NO

LOCKING NOES< T

2. CONCRETE SEAL NOES
3.

4. SOLID PIPE TYPE PVC0 SOLID PIPE LENGTH ft.10.0
JOINT TYPE SLIP/GLUEC/fHREA0E?2>

Sand5. TYPE OF BACKFILL
1

5.0'DEPTH
ELEV. 5.

10.5'DEPTH0 ELEV. PVC7. SCREEN TYPE
SCREEN LENGTH 

0.010" length 10.00 ft.SLOT-SIZE
2.0SCREEN DIAMETER in.

8.
20.5'DEPTH f 9.ELEV.

DRILLING METHOD10.DEPTH
ADDITIVES USED (IF ANY) 11.ELEV.

I
2/18/8614.0'WATER LEVEL DATE

*ALL DEPTHS MEASURED FROM GROUND SURFACE.I

Ktieiiai1

I

1
I I 1'

1I-

TYPE OF SURFACE SEAL (IF INSTALLED) 
Bentoni te

TYPE OF LOWER SEAL (IF INSTALLED) 
Bentonite

TYPE OF BACKFILL AROUND SCREEN Sand 

ti

I.
0

0

0
TYPE OF BACKFILL 

Hollow Stem Auger

I

w -
S'" -

ELEv./rzf./r^
2.0

« I

HOW INSTALLED - TgEMU-  (^OM SURFACE^

Y-'

EXPL^RATIOn 
TEChnOLOGY 

iric.



I 

TB-6

 1402 BMH. rrwirr . r.o. box »4O4 .MAOtBOM. WK. MTIB • TBU, (SOB) 2S8-95SO 

SAMPLE SOIL PROPERTIES^

w u. n 0
i1

,h 2

1'1
3 SS .4' U

End Boring at 17.0' T11

1 I

*
■s

!
1

JT(

1 
(

(1

<I

1
J

Red-Brown Coarse to Fine 
SAND with Gravel, Occasional Cobbles

EXH-bRATIOn 
TECfTOLOGT inc.

VISUAL CLASSIFICATION 
and Ronnarks

.2' ASPHALT

Meixtart
I

itcntnr
M. jiyptl I

ssn.3'

Jrillino 
1/4 hour 

 
   

lb.2' 

1 ?'

Gray Coarse to Fine SAND with Gravel (Tip of Spoon)

0 2;^^
----------  
——

SSh.O'i D 100^

t
-r"-

t 
t- 

I”-
r 
T 
—35-

IJ __
WATER LEVEL OBSERVATIONS 

15,5' 
GENERAL NOTES

 St3^18/86con,o.e^/.L8/86
Crew Chief .MP. Rig 

 Drilling Method 

LOG OFTESTBORIMG
Pro/ect ______
............ 2nd..&..&r.j.cla.e..J5.tj;£fi.U
Lnr^tJjn scons 1 n 

F
I
I While Drilling 

Upon Cornpletion of OrMoi 
Time After Drilling

I Deoth to Water 
i' Depth to Cave In

BorifxjNo.
Sur1»c» Elevation . 
aod No. ..§11078.
Sheet I... of



(

 1«a niMM. rr»<«T * r.o. box »4O4 .MAXMSOW. wi«. Bms . T«U. (SOS) Zse-ISM 

SAMPLE SOIL PROPERTIES^
(

u. Pt 0

I
.2' D

2 SS 1.7 M

I
r
J 3 SS 5

SS (1.5 W 22 I15-

xLza- End Boring at 18.5'

Well at 18.5'

23-

t- M-

I

i

I

I
2. 
t

EXPibRnnon 
TECtinOtOGY 

inc.

Brown Coarse to Fine SAND, 
Trace Gravel

Pounding on Rock
Dark Brown Coarse to Fine 
SAND with Some Silt, Trace 
Organics 4.0-4.5'

VISUAL CLASSIFICATION 
and Remarks

■3' Granite

Red-Brown Coarse to Fine 
SAND with Gravel, Occasional 
Cobble

I 
I

Time After Drilling   
Deotn to Water   

   Deotn to Cave in

(*
hi

>
I

i
I

Boring No------ IB.-.Z,

Surface Elj^ation . 
Joo No.
Sbaot..,

—------

WATER LEVEL OBSERVATIONS
135'

r 
■t-35-

RKmr; MMttvrt 

*«, jlrpej I I I N
-■-j i __ I- H

1 (SS

811078 ..............

LOG OF TEST BORING
Proi^rt ...^.^..4.s..a..u_Energy g, Amoco Qi 1____
............. .2nd„&„)Bridge^ St.r.?.?.?_____
Location 

■'f
‘■*1—

4

I
I
I While Drilling

I Uoon Comoletion of Drilling
■ ...  ... 1/4 hour 

13-5*

i , 
lOoL

GENERAL NOTES
2/18/86 2718/86

Start Complete
Crew Ctyicf (1^.. Rig 

Drilling MetnoO .........................



(

ELEV.
ELEV. 1-G"

JOB NO.oSTICK-UP
TB-7BORING/WELL NO.ELEV. n
2/18/86DATE
HP/750CHIEF/UNIT

1. PROTECTIVE CASING <r YES^ NO
( LOCKING YES NO

2. CONCRETE SEAL vr NO
3.

4. SOLID PIPE TYPE PVC
ft.

B
Sand5. TYPE OF BACKFILL

6.5'

6.8.5-
ELEV. 7. SCREEN TYPE PVC 

SCREEN LENGTH 

© SLOT-SIZE 0.010" LENGTH ft.10.0
SCREEN DIAMETER 2.0 in.

8.
18.5'

ELEV. 9. TYPE OF BACKFILL 
DEPTH DRILLING METHOD Hollow Stem Auger10.

 11.ADDITIVES USED (IF ANY)

13.5' 2/18/86•WATER LEVEL DATE
♦ALL DEPTHS MEASURED FROM GROUND SURFACE.

If

/I
I

TYPE OF BACKFILL AROUND SCREEN 
Sand

type of surface seal (IF INSTALLED)
Bentoni te

f -

I
I

©

©

©

©

©
•A'
?->

( t

HOW INSTALLED -TREMIE
.TTROH SU?.FACr>>

TYPE OF LOWER SEAL (IF INSTALLED) 
Be n to n i te 

MONITORING WELL CONSTRUCTION INFORMATION
811078

SOLID PIPE LENGTH IQ.Q
JOINT TYPE SLIP/GLUEQ^READED^

DEPTH
■'i gLEV.

: EXPlfeRATIOn 
TEChnOLOGY

INC.

DEPTH

T
' DEPTH

------------

ft.7

fe



TB-8

Xi scons i n T1 of
1402 aMN. sTwcrr • r.o. »o» »4O4 , MAfXaOM. Wl«. S37ia . T«l_ (608) 258-9650 

SOIL PROPERTIES^

N |o«*tb W Li 0

1 D

I2 SS M TOO

10

ISw 29

En(J Boring at 17.0’

20

-23

/
(35

SS .5’
__
.4'

I
1. 

___
SS

VISUAL CLASSIFICATION 
and Remarks

■3' GRANITE

LOG OFTESTBORING
Wausau Energy & Amoco Oil

I'L
L

1/4 hour 

 
TTT

I

1

( SAMPLE

! >«cw«tT

I Ma. i Tn»a | I ( W 11

I
1.1 •

■~1

‘Brown Coarse to Fine SAND, 
Trace Gravel

Red Brown Coarse to Fine 
SAND with Gravel. Occasional Cobble
Black Medium to Fine Silty 
SAND with Some Gravel 3.0-3.5'

EXPibRmon
I TECHnOLOGY
I, inc.

_________ I I I
GENERAL NOTES

Crew CKief Rig ^.^.".C

Drilling Metriod 

Project ................................................

Street
Location

I"'
- _________ WATER LEVEL OBSERVATIONS

While Drilling. 14,5*__________________  

Joon Complebon of Drilling____
ime After Drilling   

Deotn to Water   

Deotn to Cave in   

i ' ’ ;

Bonng No.

Surface Elevation .
Jot) No....... 311078
Sneet
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March 7, 1986

I

David StewartAttn;
Wausau Energy/Amoco VOC AnalysisRe:

0
0

I

Attached are the analytical results for samples 
submitted February 18 & 19, 1986 for volatile organics 
(VOC) analysis under the above mentioned project.

I

!1

II
MILITARY ROAD

ROTHSCHILD. WISCONSIN 54474
TELEPKON6 I7TS1 359-721 1 TELEX 29-0495

Samples TBl-3, TB2-1, TB3-1, TB3-3, and TB4-3 exhibited 
an interference problem. The samples had a strong fuel 
oil type odor. As previously discussed, the compounds 
contained in fuel oil can not be identified by this 
analytical method, but can interfere with it if they are 
at a high enough level. The problem occurred around 
toluene and ethylbenzene. The extract of sample TB4-3 
was, at your request, also analyzed by EPA Method 624, a 
gas chromatographic/mass spectrometer (GC/MS) method, to 
confirm presence or absence of toluene and ethylbenzene. 
A qualitative identification is given on benzene, 
m-xylene and o & p-xylene. Quantitative results are 
given on toluene and ethylbenzene (Table 6). Further 
GC/MS work would have to be done to accurately identify 
the remaining contaminants present.

The soil samples were extracted with methanol. An 
aliquot of the extract was then added to a specific 
amount of reagent water and analyzed according to EPA 
Method 601, modified to use PID (9.5 eV) and Hall 
detectors in series. The results for the soil samples 
are expressed in ug/g (ppm) based on the dry weight of 
sample used. The results for the water samples are 
expressed in ug/1 (ppb).

ZEMPRO
ENVIRONMENTAL & ENERGY SYSTEMS

DeWitt, Sundby, Huggett, Schumacher & Morgan, S.C.
Attorneys at Law
Suite 120 Teton Wood 
6515 Grand Teton Plaza
Madison, WI 53719



(

I f you

Sincerely,
ZIMPRO INC.

MCCH/ls
Ronald J. Ganimcc:

RECEIVED
MAR 1 0 1986

DeWITT. SUNDBY...
!

S
!

i
1

t 
i

The chain of custody record is also enclosed, 
have any questions, please call.

David E.
March 7, 
Page 2

Stewart 
1986

r

/77
Mary'c. Christie Heuser 
Instrumentation Chemist



(4

TBl-1 TBl-2 TBl-3 TB2-2 TB2-3

y mpro Analytical No. 16518 16519 16520 16521 16522 16523
X = Analyzed but not detected

3 tf. = Interference

f
I

Detection 
Limit

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

»

TB2-1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X

11.6
37.8

ZIIVIRRO
ENVIRONMENTAL & ENERGY SYSTEMS

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

2.3

X
X
X
X
X
X 
X
X

. X
X
X
X
X
X
X
X
X
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X

34.8
86.1

0.6 
1.5 
3.0 
0.3 
0.3 
3.0 
6.0 
0.3 

18.0 
0.3 
0.9 
0.9 
0.9 
0.3 
0.3 
0.9 
1.5 
0.9 
0.6 
1.5 
0.9 
3.0 
0.6 
0.3 
'0.3 
0.3 
0.3 
0.3 
0.3
1.5 
1.5 
1.5

Si

Table 1 
Wausau Energy/Amoco 
VOC Analysis (ug/g)

I inzene 
ksromoform 
ironoroe thane 
irbon Tetrachloride 

„ilorobenzene 
Chloroethane 
j Chloroethylvinyl Ether 
• ilorofortn 
Chloranethane 

broroochloromethane 
' 2-Dichlorobenzene

.,3-Dichlorobenzene 
1,4-Dichlorobenzene 
y chlorobrorooroethane 
L 1-Dichloroethane 
1,2-Dichloroethane 
I■1-Dichloroethylene 
j 2-Dichloroethylene 
Dichlororoethane

2-D i chloropropane 
f ls-l,3-Dichloropropene 
i.; ans-1 3-Dichloropropene 
Ethylbenzene
J 1,2,2-Tetrachloroethane 'll' .trachloroethylene 
Toluene
|il,1-Trichloroethane 

jl,2-Trichloroethane 
'i r ichlor oethylene 
Vinyl Chloride 
rj Xylene 
ci & p-Xylene (as o-Xylene)



(

(ug/g)
t

TB4-1 TB5-1 TB5-3 TB6-1 TB6-3

16574 16577 16579 16580 16582

i

Detection 
Limit

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

5F ZIIVIPRO
ENVIRONMENTAL & ENERGY SYSTEMS

0.6 
1.5 
3.0 
0.3 
0.3 
3.0 
6.0 
0.3 

18.0 
0.3 
0.9 
0.9 
0.9 
0.3 
0.3 
0.9 
1.5 
0.9 
0.6 
1.5 
0.9 
3.0 
0.6 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
1.5
1.5 
1.5

Table 2 
Wausau Energy/Amoco 
VOC Analysis

■ Benzene
Broroofonn

F Bronomethane
^Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Chlorane thane

P'Dibrcroochlorcinethane 
Lil,2-Dichlorobenzene
1,3-Dichlorobenzene

’ i 1,4-Dichlorobenzene 
ichlorobromomethane
1,1-Dichloroethane

; l,2^5ichloroethane
j 1,1-Dichloroethylene
‘ -1,2-Dichloroethylene

Dichlorctnethane
..jl,2-Dichloropropane
; lcis-l,3-Dichloropropene

trans-1,3-Dichloropropene 
lEthylbenzene
jl,1,2,2-Tetrachloroethane ‘ Tetrachloroethylene
Toluene

I i,l,l-Trichloroethane
*‘‘1,1,2-Trichloroe thane
Trichloroethylene

1/inyl Chloride
4 i>-Xylene
o i, p-Xylene (as o-Xylene)

I oimpro Analytical No.

X = Analyzed but not detected



I

TB7-3 TB7-4 TB8-1 TB8-3

1

i

1

Zimpro Analytical No. 16524 16525 16526 16583 16585
X = Analyzed but not detected

Detection 
Limit

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

?•

TB7-2

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X- 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

I
»■

(

ZIIVIPRO
ENVIRONMENTAL & ENERGV SYSTEMS

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
8.6 
X 
X 
X 
X 
X 
X 
X

0.6 
1.5 
3.0 
0.3 
0.3 
3.0 
6.0 
0.3 

18.0
0.3 
0.9 
0.9 . 
0.9 
0.3 
0.3 
0.9 
1.5 
0.9 
0.6 
1.5 
0.9 
3.0 
0.6 
0.3
0.3 
0.3 
0.3 
0.3 
0.3 
1.5 
1.5 
1.5

}

i

B

Benzene 
Bromoform 
Bromane thane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chlorcme thane 
Dibroroochlorone thane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Di chiorobenzene 
Dichlorobromomethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethylene
1.2- Dichloroethylene 
Dich1or erne thane
1.2- Dichloropropane
c i s-1,3-D ichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Tr ichloroethane 
Tr ichloroethylene 
Vinyl Chloride 
m-Xylene
o & p-Xylene (as o-Xylene)

Table 3 
Wausau Energy/Amoco 
VOC Analysis (ug/g)



I

I

I

(ug/g)I

TB4-3TB3-3TB3-1

1657616571 16573

1

Detection 
Limit

X
X 
X
X 
X
X
X 
X
X
X 
X
X 
X 
X
X
X
X 
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X 

115. 
175.

11.5
X
X
X 
X
X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X 

163. 
294.

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X

55.0 
250.

. (
[ ZirVIF=>RO
V ENVIRONMENTAL & ENERGY SYSTEMS

1.8 
4.5 
9.0 
0.9 
0.9 
9.0 

18.0 
0.9 

54.0 
0.9 
2.7 
2.7 
2.7 
0.9 
0.9 
2.7 
4.5 
2.7 
1.8 
4.5 
2.7 
9.0 
1.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
4.5
4.5 
4.5

Table 4 
Wausau Energy/Amoco 
VOC Analysis

(

■ Benzene
^romof orm
5 iroraomethane
^Jarbon Tetrachloride
Chlorobenzene

I :hloroethane (j'-Chloroethylvinyl Ether
Chloroform

f'Chl or ome thane
••i bromochloromethane
X ,2-Dichlorobenzene
1,3-Dichlorobenzene

I ,,4-Dichlorobenzene 
J bichlorobromomethane
1.1- Dichloroethane
I, 2-Dichloroethane|r. ,1-Dichloroethylene
1.2- Dichloroethylene

l^ichloromethane
|i|. ,2-Dichloropropane 
®'cis-l, 3-Dichloropropene
trans-1,3-Dichloropropene

JI sthylbenzene
t1,2,2-Tetrachloroethane
Tetrachloroethylene 

il^oluene
' i, 1,1-Trichloroethane

, 1,2-Tr ichloroethane
^Trichloroethylene
" ^inyl Chloride

.’-Xylene
o S> p-Xylene (as o-Xylene)

, :impro Analytical No.
.X = Analyzed but not detected 
intf. = Interference



(ug/l)

16586 16587 16588
Analyzed but not detected

I

Detection 
Limit

Distilled 
Water

Tap 
Water

0.2 
0.5 
1.0 
0.1 
0.1 
1.0 
2.0 
0.1 
6.0 
0.1 
0.3 
0.3 
0.3 
0.1 
0.1 
0.3 
0.5 
0.3 
0.2 
0.5 
0.3 
1.0 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.5 
0.5

Trip 
Blank

ZIIV1P>S=tO 
tNVIHONMfNIAL & ENERGY SYSTEMS

X
X 
X 
X 
X 
X 
X 
X
X 
X 
X 
X 
X 
X 
X
X 
X 
X 
X 
X 
X' 
X
X 
X 
X 
X 

0.3
X
X 
X 
X 
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

0.9
X
X
X
X
X

0.2
X

0.3
X
X
X
X
X

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
0.4 
0.3
X 
X 
X 
X 
2.0

, Table 5 
Wausau Energy/Amoco 
VOC Analysis

X =

Benzene
Bromoform 

^'Bromome thane
Carbon Tetrachloride
Chlorobenzene
Chloroethane

”j^2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane

! Dibromochloromethane
1 -‘1 r2-Dichlorobenzene

1,3-Dichlorobenzene
3'1,4-Di chlorobenzene
I iDichlorobroraomethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethylene

‘1,2-Di chloroethylene
Dichloromethane

U1,2-Dichloropropane
(,cis-l,3-Dichloropropene
trans-1,3-Dichloropropene 
iEthylbenzene
1.1.2.2- Tetrachloroethane
Tetrachloroethylene

.Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane
Trichloroethylene
Vinyl Chloride
•n-Xylene
o & p-Xylene (as o-Xylene)

*T ■

, Zimpro Analytical No.



Table 6

(ug/g)

TB4-3 Detection Limit
Benzene Positive
Ethylbenzene 35.2 7.6

Toluene X 7.6

ra-Xylene Positive

o & p-Xylene Positive
'n

Analytical No. 16576

0

0

i
I

i

<r
r

ZIIVIRRO
tNVlRONMENTAl & ENERGY SYSTEMS

Wausau Energy/Araoco 
GC/MS VOC Analysis

J
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APPENDIX B
Analytical Results

Field Activity of April 21, 1986

f'
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s

April 30, 1986

Inc.
ii

54307-1997

ti Dear Mr. Doran:

J

If you have any questions, please call.
Sincerely,
ZIMPRO INC.

MCCH/ls
cc:

■ i

f

nJ

I

i

Fred Doran
Fot'n & VanDyke Engineers, 
2737 S. Ridoe Rd.
P.O. Box 11997
Green Bay, WI

B

J.W. Barr
J.R. Salkowski

Mary C. Christie Heuser 
Instrumentation Chemist

F r F'-twfcI L X- i i' F’
CNVIROMIVIBNTAl. 6. EFUERGV BVBTEMB

Attached are the VOC results for samples taken April 21, 
1986 at the Wausau Energy site. The analysis was done 
by EPA Method 601 with PID (9.5 eV) and Hall detectors 
in series. The soil samples were extracted with 
methanol prior to analysis via EPA Method 601. The 
results for the soil samples are expressed in ug/g or 
ppm based on the dry weight of the sample.

M!l!TARY P.DAH
ROTHSCHILD. WISCONSIN 54474
'• i L*^**-*;)*.- • 515'-

= " P



(ug/i) TJ-(

4-21-86 4-21-86
i

1

E

Zimpro Analytical No. 17757 17758

X = Analyzed but not detected

I

I
i

I

Detection 
Limit

I 
I

[

5.0
X
X
X
X
X
X
X
X
X
X
X
X
X
X 

6.0
X
X
X
X
X
X
X
X 

130.
X
X
X 
7.0
X
X
X
X 

7.0

243.
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

38.
X 

51. 
23.

X 
X 
2.0 
X 
X 
X 

29. 
457.

2.0 
5.0 

10.0
1.0 
1.0 

10.0 
20.0
1.0 

60.0
1.0 
3.0 
3.0 
3.0 
1.0 
1.0 
3.0 
5.0 
3.0 
2.0 
5.0
3.0 

10.0
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
2.0 

20.0
5.0 
5.0

(NviRONMCMAL & CMRCV STSIEMS

Foth & Van Dyke 
Wausau Energy 

VOC Analysis

Benzene 
Bromoform 
Bromomethane

* Carbon Tetrachloride 
Chlorobenzene 
Chloroethane

. 2-Chloroethylvinyl Ether 
J Chloroform
Chloromethane
Dibromochloromethane
1.2- Dichlorobenzene

' 1,3-Dichlorobenzene 
1,4-Dichlorobenzene

flj Dichlcrobromomethane
111 1,1-Dichloroethane

1.2- Dichloroethane
r 1,1-Dichloroethylene
j. 1,2-Dichloroethylene 

Dichloromethane
1.2- DichloropropaneIp cis-1,3-Dichloropropene

t*-’ trans-1,3-Dichloropropene 
Ethylbenzene

ri 1 /1,2,2-Tetrachloroethane
11 Tetrachloroethylene 

Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 
Trichloroethylene 
Vinyl Chloride
Tri chlorofluoromethane 
Dichlorodifluoromethane 
m-Xylene
o £. p-Xylene (as o-Xylene)



i

rs S'
4-21-86

L
E
E

r Zimpro Analytical No. 17759
X = Analyzed but not detected

i

Ii Detection 
Limit

Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane
1.2- Di chlorobenzene
1.3- dichlorobenzene
1.4- Dichlorobenzene 
Dichlorobromomethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethylene
1.2- Dichloroethylene 
Dichloromethane
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Tr ichloroethane 
Trichloroethylene 
Vinyl Chloride
Tri chlorofluoromethane 
Dichlorodifluoromethane 
m-Xylene
o & p-Xylene (as o-Xylene)

S ZIIVIRRO 
tNVIRONMENIAL 6 fNEBGr SrSIEMS

1,048.
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

1.150.
X 

7.5
2.150.

X 
X 
7.5 
X 
X 
X 

1,298. 
2,975.

5.0
12.5 
25.0
2.5
2.5 

25.0 
50.0
2.5 

150.0
2.5
7.5
7.5
7.5
2.5
2.5
7.5

12.5
7.5
5.0

12.5
7.5 

25.0
5.0
2.5
2.5
2.5
2.5
2.5
2.5 

12.5
5.0 

50.0 
12.5 
12.5

Foth & Van Dyke 
Wausau Energy 

VOC Analysis (ug/1)



i

I

i

4-21-86

I
I
L

IJ

Zimpro Analytical No. 17760
Analyzed but not detected

I 
J Detection 

Limit

■
a.

ziirviF^Pso
tNv.BUNMfNlAl & SVSltMS

1.0 
2.5 
5.0 
0.5 
0.5 
5.0 

10.0
0.5 

30.0
3.5 
1.5 
1.5 
1.5 
0.5 
0.5 
1.5 
2.5 
1.5 
1.0 
2.5 
1.5 
5.0
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.5 
1.0 

10.0

r/.

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

132.
X 

2.4 
X.

9.9 
X 
X 
X

Foth & Van Dyke 
Wausau Energy 

VOC Analysis (ug/1)

X =

Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ir2-Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
Dichlorobromomethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethylene 
1t2-Dichloroethylene 
Di chloromethane
1.2- Dichloropropane
ci s-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Tr ichloroethane
1.1.2- Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Trichlorofluoromethane 
Dichlorodi fluoromethane



1

J

' a.
ft

E
L
B
G
0

Zimpro Analytical No. 17761 17762

!

i

rLii

r
1

! i

Detection 
Limit

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

EPA-14 
4-21-86

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X
X

0.2 
0.5 
1.0 
0.1 
0.1 
1.0 
2.0 
0.1 
6.0 
0.1 
0.3 
0.3 
0.3 
0.1 
0.1 
0.3 
0.5 
0.3 
0.2 
0.5 
0.3 
1.0 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.2 
2.0 
0.5 
0.5

City MW—1 
4-21-86

zirviPRo
tNVIAONMENTAl & ENE«GV STSIEMS

L

Benzene
Bromoform 
Bromomethane
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane
Dibroraochloromethane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
Dichlorobromomethane
1.1- Dichloroethane
1.2- Dichloroethane
1rl-Dichloroethylene
1.2- Dichloroethylene 
Di chioromethane
1.2- Dichloropropane
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 
Trichloroethylene 
Vinyl Chloride
Tr ichlorofluoromethane 
Di chlorofluoromethane 
m-Xylene
o & p-Xylene (as o-Xylene)

Foth & Van Dyke 
Wausau Energy 

VOC Analysis (ug/1)

X = Analyzed but not detected
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1

I

May 16, 1986

Inc.

54307-1997

0

If you have any questions, please call.
Sincerely,
ZIMPRO INC.

0
E

MCCK/ls
cc:

i
THS CH'I

I 
i

r

J.W. Barr
J.R. Salkowski

Fred Doran
Foth & VanDyke Engineers,
273.7 S. Ridge Rd. 
P.O. BOX 11997 
Green Bay, WI

Vv'ISCC!

a.-
Mary C. Christie Heuser
Instrumentation Chemist

E MVinoWMnrvTAL e. EMEHCY FVETEMt.

Attached are the results for the soil samples taken May 1, 
1986 at the Wausau Energy site. The analysis was done in 
the same manner described in my April 30, 1986 report to 
you. Also included are results for duplicate analyses and 
a spike analysis. The compounds used for the spike were 
added to the methanol extract of sample TB-104-A.

Dear Mr. Doran:



Si,

'2

J.

r
Zimpro Analytical No. 18107 18108
X = Analyzed but not detected

I i

Detection 
Limit

WTD Rinse 
Water

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

F & VD 
Trip Blank

IL
I

ZIIVIRRO 
environmental & ENERGY SYSTEMS

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
0.8
X
X
X
X
X
X

0.5
X
X
X
X
X
X
X
X

0.2 
0.5 
1.0 
0.1 
0.1 
1.0 
2.0 
0.1 
6.0 
0.1 
0.3 
0.3 
0.3 
0.1 
0.1 
0.3 
0.5 
0.3 
0.2 
0.5 
0.3 
1.0 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.2 
2.0 
0.5 
0.5

Foth & Van Dyke 
Wausau Energy 

VOC Analysis (ug/1)

Benzene
Bromoform 
Bromomethane
Carbon Tetrachloride 
Chlorobenzene
Chloroethane

J 2-Chloroethylvinyl Ether 
Chloroform

■; Chloromethane
j Dibromochloromethane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Di chlorobenzene 
Dichlorobromomethane
1.1- Dichloroethane
1.2- Dichloroethane
1.1- Dichloroethylene
1.2- Dichloroethylene 
Di chloromethane
1.2- Dichloropropane 
cis-1,3-Di chloropropene 
trans-1,3-Di chloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Trichlorofluoromethane 
Dichlorofluoromethane

I m-Xylene
I o & p-Xylene (as o-Xylene)



*

I

(ug/g)!
i Detection 

Limit TB-101-A

i

Foth St VanDyke 
Wausau Energy 

vex; Analysis

X
X 
X
X 
X
X
X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 
X

18111

jurMCE
TB-102-A

7-*?' 
TB-103-A

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

C.2.^ 
18117

TB-101-B

0.10 
0.10 
0.30 
0.03 
0.03 
0.30 
0.60 
0.03 
1.5 
0.03 
0.03 
0.03 
0.08 
0.03 
0.03 
0.20 
0.80 
0.08 
0.40 
0.10 
0.03 
0.30 
0.05 
0.03 
0.03 
0.05 
0.10 
0.05 
0.05 
0.30 
0.05 
0.60 
0.20 
0.20 
f-dsr

I

TB-101-C

ZIBVIRRO
ENVIRONMENTAL & ENERGY SYSTEMS

X
X 
X 
X
X 
X 
X
X 
X 
X
X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 
X 
X
X
X >rr 

18113

X
X 
X 
X
X
X
X
X 
X 
X
X 
X
X 
X
X 
X
X
X
X
X
X
X 
X
X 
X
X
X
X
X
X
X
X
X
X 
HT 

18110

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

0.1
X 
X 
X 
X 
X 
X 
X 

0.2 
K'T 

18109

anzene
Bromoform 
“ran one thane
.irbon Tetrachloride 

Chlorobenzene
Thloroethane

■; -Chloroethylvinyl Ether 
L'lloroform
Ch1o romethane
F ibromochloranethane 
IJ, 2-D i chlorooen zene 
1,3-Dichlorobenzene 
f r, 4-Dichlorobenzene
I ichlorobromomethane 
1,1-Dichloroethane 
,2-Dichloroethane

I - ,1-Dichloroethylene
L-, 2-Dichloroethylene 
Dichloromethane 
p., 2-Dichlcropropane 
t ji s-1,3-Dichloroprcpene 
trans-1,3-Dichloropropene 
f chylbenzene
I ',1,2,2-Tetrachloroethane 
I'etrachloroethylene 
^pluene

0 1,1,1-Trichloroethane 
Li, 1,2-Trichloroe thane 
Tr i ch1oroethylene 

5’ inyl Chloride
richlorofluorcxnethane

Dichlorodifluoromethane
•r-Xylene
, St E>-Xylene (as o-Xylene)

.Zimpro Analytical No. 
tf

L = Analyzed but not detected

I
5 T= fJrr TtSTcVi



t
(ug/g)

: = Analyzed but not detected

Detection 
Limit 12-J2.S

TB-104-C

Foth & VanDyke 
Wausau Energy 

VOC Analysis
I 7-/>'

TB-103-B TB-103-C

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

0.06
X 
X 
X 
X 
X 
X 
X 
X 
X 

18121

X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X 
X
X
X 

r.! 1 
18119

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

1.76
X 
X 
X 
X 
X 
X 
X 
X 
X

18120

0.10
0.10
0.30
0.03
0.03
0.30
0.60
0.03
1.5
0.03
0.08
0.08
0.08
0.03
0.03
0.20
0.80
0.08
0.40
0.10
0.08
0.30
0.05
0.03
0.03
0.05
0.10
0.05
0.05
0.30
0.05
0.60
0.20
0.20
-C.DT

TS-104-A TB-104-B

X
X
X
X 
X
X
X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 

1.01
X
X
X
X
X
X
X
X
X 

a sr 
18122

X
X 
X
X
X
X
X
X 
X
X
X
X
X
X
X
X
X
X .
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

18118

2:irv3P»RO
environmental & ENERGY SYSTEMS

1 benzene
Bromoform
-Bromomethane
! ::arbon Tetrachloride
* Chlorobenzene 
Cnioroethane

I .'.-Chloroethylvinyl Ether 
ahhioroform
Chlcromethane 

ji^ibromochloromethane
I .,2-Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 

r)ichlorobromomethane 
»•-., 1-Dichloroethane
1,2-Dichloroethane

I \,1-Dichloroethylene
I J-,2-Dichloroethylene 
Dichloromethane

rj!-, 2-Di chloropropane 
r’-is-l ,3-Di chloropropene
■'trans-l, 3-Dichloropropene 
.Ethylbenzene
.,1,2,2-Tetrachloroethane 

-■letrachloroethylene
Toluene

7|., 1,1-Tr ichloroethane
, 1,2-Tr ichloroethane 

Trichloroethylene 
vinyl Chloride
?richlorofluoromethane 
Dichlorodifluoromethane 
rrt-Xylene

r ) Si p-Xylene (as o-Xylene) 
Toe,
Zimpro Analytical No.



i

I

i
Detection 

Limit TB-105-B
X
X 
X
X 
X
X
X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X 
0.11
X
X
X 
X
X
X
X
X 
X

13123

TB-105-C
7-^*TB-105-A

X
X 
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
0.13
X
X
X
X
X
X
X
X
XX

18123

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 

18124

TB-105-A
Duelicate

a ZIIVBRRO 
environmental & energy systems

0.10 
0.10 
0.30 
0.03 
0.03 
0.30 
0.60 
0.03 
1.5 
0.03 
0.08 
0.08 
0.08 
0.03 
0.03 
0.20 
0.80 
0.08 
0.40 
0.10 
0.08 
0.30 
0.05 
0.03 
0.03 
0.05 
0.10 
0.05 
0.05 
0.30 
0.05 
0.60 
0.20 
0.20
D-PS’

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
0.15
X
X
X
X
X
X
X
X
X

18125

Foth & VanDyke
Wausau Energy

VOC Analysis (ug/g)

!
)
Benzene

^Bromoform 
s romoraethane
Carbon Tetrachloride 
Chlorobenzene

I Inloroethane
Ij-Chlorosthylvinyl Ether 
Chloroform

jj'ihlorome thane
I ^ibrofTochlor erne thane 
",2-Dichlorobenzene 
1,3-Dichlorobenzene

I j',4-Dich1orobenzene 
UichlorobromcCTiethane
1.1- Dichloroethane 
f ,2-Dichloroethane

,1-Dichloroethylene
1.2- Dichloroethylene 
l^ichloromethane
J- ,2-Dichloropropane 
®c i s-1,3-D i chloropropene 
trans-l,3-Dichloropropene

J thylbenzene
IJ,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
1701uene
I ,1,1-Trichloroethane
1.1.2- Tr ichloroethane
,'^richloroethylene
I inyl Chloride
“.richlorofluorcmethane 
Dichlorodifluoromethane
7 -Xylene
5 £■ p-Xylene {as o-Xylene)
’"impro Analytical No.)i
X = Analyzed but not detected 

j 'T - bifcT I tSTc-O



I
(ug/g)

181161811518114 1811418112

= Analyzed but not detected

I 
t

Detection
Limit ’

Foth & VanDyke 
Wausau Energy 

VOC Analysis

X
X 
X 
X
X
X
X 
X
X 
X
X
X
X
X 
X
X
X 
X
X
X
X
X 

Intf.
X
X 

intf.
X
X
X
X
X
X 

Intf. 
Intf.

/

TB-102-B 
Duplicate

X
X 
X 
X
X
X 
X 
X
X
X 
X
X 
X
X
X
X 
X 
X
X
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X
X
X 

Intf. 
Intf.

TB-102-B
f o

TB-102-C
/2 ‘ 

TB-102-D

I 
Intf. = Interference

environmental a energt systems

TB-101-D

0.4 
1.0 
2.0 
0.2 
0.2 
2.0 
4.0 
0.6 
12.0 
0.2 
0.6 
0.6 
0.6 
0.2 
0.2 
0.6 
3.5 
0.6 
0.4 
1.0 
0.6 
2.0 
0.4 
0.2 
0.2 
0.2 
0.4 
0.2 
0.2 
2.0 
0.4 
4.0 
1.0 
1.0

X
X 
X
X 
X
X 
X
X
X 
X
X 
X
X 
X
X
X 
X
X 
X
X 
X
X 

Intf.
X
X 

Intf.
X
X 
X
X
X 
X 

Intf. 
Intf.

X
X 
X
X 
X
X
X
X
X
X
X
X 
X
X
X
X 
X
X 
X
X 
X
X 

Intf.
X
X 

Intf.
X
X 
X
X
X
X 

Intf. 
intf.

X
X 
X
X
X
X 
X 
X
X
X
X
X 
X 
X 
X
X 
X
X 
X 
X
X
X 

Intf.
X
X 

Intf.
X
X
X
X
X
X 

Intf. 
Intf.

I 
B' izene 
Blomoform 
Bromcmethane 
O^rbon Tetrachloride 

.orobenzene 
Chloroefnane 
2» Tnloroethylvinyl Ether 
c| j.orofortn 
Criiorome thane 
Dibramochloromethane 
i: j‘;-Dichiorobenzene 
llih-Dichlorobenzene 
1,4-Dichlorobenzene 
Dr'j':hl or obr omome tha ne 
1, -Dichloroethane
1.2- Dichloroethane
1. 1-Dichloroethylene 
11 :-Di chloroethylene 
cVchloroTie thane
1.2- Dichloropropane
J •&-!,3-Dichioropropene 
tlllins-1,3-Di chloropropene 
Ethylbenzene
If'll, 2,2-Tetrachloroethane 
Tl trachloroethylene 
Toluene
1,1,1-Trichloroethane 
3 1,2-Trichloroethane 
Ti ichloroethylene 
Vinyl Chloride 
'ir’ichlorofluorome thane 
D .chlorodifluoromethane 
m-Xylene

p-Xylene (as o-Xylene) 

z\mpro Analytical No.



% Recovery

Carbon Tetrachloride 40. 129.
Chlorobenzene 40. 116.
Chloroform 40. 123.
1,1-Dichloroethane 40. 120 .

T Di chloromethane 40. 117.
1,2-Dichloropropane 40. 116.
Tetrachloroethylene 40. 118.
Trichloroethylene 40. 130.

B

r
I

Foth & Van Dyke 
VOC Analysis (ug/1)

Amount Spiked
(ug/1)

I
ZIBVBRnO

ENVIRONMENTAL & ENERGY SYSTEMS

Sample used for spike TB-104-A 
Analytical No. 18120
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J

June 3, 1986

I

I, Wausau Energy ProjectRe:

1986 .

1

Sincerely,
ZIMPRO INC.

ill
/

I.

!
JRS/ls

J.W. Barrcc;

u

!
i

If you have any questions about the results, please 
call.

B

Mi; n/irv
ROIKGCKILD, Vt'I S C O N S t N 54474
111 H Ii li.E >. .

James R. Salkowski 
Analytical Laboratory Supervisor

9 

rrjvIROrvlVierjTAl. G energy EYSTEIVIS

Mr. Fred Dorn
Foth & VanDyke Engineers, Inc.
P.O. Box 11997
2737 Ridge Road
Green Bay, WI 54303-1997

Attached are the analytical results for for TOC of the 
select soil samples collected May 1, 1986. Analysis of 
TOC was by a gasometric procedure. Results are reported 
as percent of dry solids.



Foth & VanDyke Engineers Inc.

Sample Analyti ca1 No.
103-A 0.26 18117
103-B <0.05 18118
103-C 0.12 18119

ffl 104-A 0.17 18120
104-B <0.05 18121
104-C 0.36 18122
105-A <0.05 18123
105-B <0.05 18124
105-C 0.30 18125

r

I;,.

r

L
Total Organic Carbon, 

% of Dry Weight

(i'

ikUiur environmental & energy systems

i


