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Very truly yours.I
I
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Charne, (
Chemical.
If you have any questions concerning this report, please feel free to con­
tact us at your convenience.

RE: Subsurface Exploration and Testing Program to Evaluate Groundwater 
Quality and Preliminary Extraction and Pre-treatment Design Program at 
the Wausau Chemical Facility in Wausau, Wisconsin.

£3
STS Consultants Ltd.
Consulting Engineers

540 Lambeau
Green Bay, Wisconsin 54303 
(414) 494-9656

Department of Natural Resources 
P. 0. Box 310
Antigo, Wisconsin 54409

STS CONSULTANTS LTD.

Mehdi Geraminegad 
Pr^ect Engineer

^^la ir^aHn, P. E.
Vice President-Environmental Division

As we indicated in our recent letter to the Wisconsin DNR dated March 13, 
1985, we completed the subsurface exploration, preliminary engineering eva­
luation and design analysis for the above referenced project on behalf of 

Glassner, Tehan, Clancy and Taitelman, legal council to Wausau 
. Five copies of the report are enclosed.
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Mr. R. Krueger (1)
Charne, Glassner, Tehan, Clancy 
and Taitelman
211 West Wisconsin Avenue
Milwaukee, Wisconsin 53203

Mr. Richard O'Hara (3) 
Department of Natural Resources 
Solid Waste Management Bureau 
P. 0. Box 7921
Madison, Wisconsin 53707
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I INTRODUCTION

I Wisconsin River at 2001 River Drive, which is in the NWl/4, of the NWl/4 of

I Sec. 25, T29N, R7, east of the City of Wausau, Marathon County, Wisconsin.

I In August, 1983, STS consultants Ltd. was requested to review the available
site information collected by the City of Wausau in relation to groundwater

I contamination problems at the Wausau City Municipal wells 3 and 4. The
findings of this review were presented to Wisconsin Department of NaturalI Resources on September 12, 1983 in the Rhinelander District Office. In
brief. water samples from eight City of Wausau monitoring wells were
collected and analyzed. The chemical analysis was performed by Zimpro Lab,

I state Lab and H/R* Lab, and was presented in a table in that report.
According to this analysis, trichlorethylene was found in the aquifer butI at a low concentration. Perchloroethylene and dichloroethylene were found

I in higher concentrations in the Wergin pumping well and monitoring wells 6
and 7 adjacent to that location. Higher dichloroethylene concentrations

I were observed at City pumping well 4. Furthermore, the major content of

I September 16, 1983. Correspondence is presented in Appendix A.

On December 19, 1983, during extremely cold weather, an accidental release
of tetrachloroethylene (perchloroethylene) during routineoccurred
operations. It was reported that 800 to 900 gallons of commercial grade

I product was lost. The immediate response of the Wausau Chemical personnel

STS CONSULTANTS, LTD.

STS Job 12776-A 
Page 1

in a meeting at Rhinelander onthis report was presented to the DNR

The Wausau Chemical Corporation is located on the east bank of the
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I

recovered most of the product in snow and surface soils. VJausau Chemical

subsequently completed a clean-up program to excavate the remaining con-
I above the water table within the tank farm

disposed these soils at a secure landfill site.I
effort along with plan of study for overal1 localaI groundwater quality proposed by STS Consultants Ltd. was approved by the

Wisconsin DNR {see DNR letter dated March 10, 1984 and DNR follow-up letter
dated April 23, 1984).

Following these developments. STS Consultants Ltd. proceeded with the

I exploration, testing and groundwater quality study as proposed. The result
of this study, prepared by STS, was forwarded to the Wisconsin DNR by

I Tehan, Clancy and Taitelman (CGTC & T) with a letter
dated July 31, 1984. In brief, as a part of this observation, five soil
borings were conducted and five galvanized wells were installed (Wausau

I Chemical Wells B-1, B-3B).B-2, B-3, B-3A, Fol lowing wel 1the
installations, frequent water level measurements were taken and compared to

I the operations of pumping wells No. 3 and 4 and river elevations. Two sets
of groundwater samples were collected and analyzed. Water samples fromI deep Wausau Chemical wells B-3 and B-3A had no contamination. Slight con-

I Lamination was observed in Wausau Chemical Wells (WCW) B-1 and B-2. The
greatest contamination was observed in WCW B-3B which is about 24 feet deep

I and is the closest and shallowest well to the tank farm. The chemical ana­
lysis was performed by Zimpro.I

I
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area and

Charne, Glassner,

Laminated soils

The clean-up
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I In a meeting with the DNR on August 24, 1984, the preliminary report dated

July 25, 1984 and future plan of observation was discussed and coordinated.
I

In a letter to kausau Chemical dated August 28, 1984, the Department of

I Natural Resources (DNR) presented their view on the report of July 1984 and

I
I the area before proceeding with extraction wells. On September 17, 1984,

in a letter to CGTC & T, DNR reiterated their agreement to the extraction

I program, however, the DNR suggested that a thorough knowledge of the extent
of contamination is needed to plan for extractions and/or treatment design.
This letter is included in Appendix A along with the STS November 12, 1984
response letter.I
Following the above developments, STS proceedeo with the installation ofI

I chemical analysis.
extraction and treatment program which are presented in this report.

I

I

I
I
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ano recommended

the additional observation wells, groundwater level measurements, water

collection of additional information to define the impact of extraction on
agreed with the proposed additional well installations

data interpretation and preliminary design of the
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FIELD PROCEDURES

I The new field exploration work for this report consisted of drilling and
installing 9 monitoring wells (B-3C {29 feet), B-4 (53.7 feet), B-4A (18.8

I feet). B-5 (53.6 feet), B-5A (18.7 feet), B-6 (53.3 feet). B-6A (21.6
feet), B-7 (53 feet), and B-7A (18.6 feet). The boring surface elevationsI were surveyed with respect to the Uausau City datum, and are given on the
soil boring logs.

I The soil borings were conducted with
drilling rig. Borings 4, 5, 6, and 7 were drilled to the depth of 53.5

I feet for the installation of the deep wells. Borings 4A, 5A, 6A, ana 7A
were drilled to depth of 18.5 to 21.6 feet for the installation ofa

I shallow wells.

I Only deep borings were sampled and tested for soil classifications. The
subsoil consisted of 2 to 7 feet of fill or possible fill, medium dense to
very dense sand with gravel. The fill or possible fill was underlain by a

I fine to coarse sand extending to the termination depth of the borings. The
relative density of this layer ranged from very dense at the top to dense

I at the bottom. Soil boring logs and details of laboratory and field
procedures are included in the Appendix B.

Observation wells were installed in each of the soil borings. The well
locations are shown on the Well Location Diagram in Appendix C. These
wells essentially consisted of 2 inch diameter Schedule 40 steam cleanedI

I
STS CONSULTANTS. LTD.

STS Job 12776-A 
Page 4

a truck mounted Mobile B-61 rotary



I
I
I galvanized pipes with well screens. Only Well B-3C was installed with PVC

pipe. The well details are shown on the Well Installation Diagram inI Appendix C. The wells were developed after installation by pumping 200 to

I 300 gallons from the well at rates ranging from 5 to 10 gallons per minute.
Each of the wells was purged until the discharge water was clear.

I In addition to the Wausau Chemical monitoring wells which were installed by

I STS, there are EPA and City of Wausau (Wergin) monitoring wells. EPA Wells
7A, 9A, lOA, lOB, 11, 12, 13 ano 14 are located to the east of Wisconsin

Wergin wells (City of Wausau wells) are located to the northeast ofRiver.
Wausau Chemical and there are 7 monitoring wells. These wells are shown on
the Well Location Diagram in the Appendix C. Well depths and screen

I lengths are given in Table 1.

I
I

I

I
I

STS CONSULTANTS, LTD.
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TABLE 1
WAUSAU WELL DEPTH AND SCREEN LENGTH

I
I 1 143' - 10' 8 23.5' - 10' 1 40' - 5' 3 95' - 40'

2 43' - 10' Bl 23' - 10' 2 40' - 5' 4 132' - 40'

I B2 24' - 10' 3 40' - 5' 143' - 40'6
B3 4 40' - 5' 7 100' - 40'

5 37' - 5' 8 98' - 30'
4B 40' - 10' 41' - 5'6 9 105' - 40'

B4
7 48' - 5'

I B5

9W 50' - 15' B6
7A 70' - 10'

8 = PVC Well
9 135' - 10'

I
11 40' - 10'

I 12 70' - 10'
13 45' - 10'I 14 45' - 10'

I ★

Well names follows ONR names.

I STS CONSULTANTS. LTD.

70' - 10'
35' - 10'

5
6
7
8

3 
3A
4 
4A

149' - 10'
75' - 10'

117' - 10'
60' - 10'

45' - 10' 
45' - 10' 
45' - 10' 
45' - 10'

STS dob 12776-A
Page 6

lOA 
lOB

Wausau Chemical's 
Monitoring Wells

City of Wausau's
Municipal Wells

53.3' - 3' 
B7A 18.6' - 10'

53.6' - 3' 
B5A 18.7' - 10'

161' - 3' 
B3A 65' - 3' 
B3B 24' - 10' 
BSC 29' - 10'

Wergin Well 
Monitoring Wells

Except or the Wausau Chemical monitoring wells, the rest of the data 
cannot be verified by STS.

EPA's
Monitoring Wells

53 7' - 3'B4A 18:8"-10'
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I ANALYSIS AND RESULTS

I Chemical Analysis
Groundwater samples and soil samples from WCW B-4, B-5, B-5A, B-6, B-6A,

I
I analysis. In addition, groundwater samples from WCW B-3B were collected on

October 30, 1984 and sent to Zimpro, Inc. for chemical analysis.

In addition to samples taken from monitoring wells, a series of samplesI were taken from both the City of Wausau water and wastewater treatment
plant. Influent and effluent from the water treatment plant were taken on
August 7, 1984 to August 10, 1984 and from wastewater treatment plant were

I taken on September 27, 1984 and September 28, 1984 and delivered to Zimpro,
Inc. for chemical analysis.I
including EPA analysis are presented in Appendix C, Tables 6 to 10. The
soil samples from Boring B-3C (near the tank farm) and sludge filter cakesI from the Wausau Wastewater Treatment Plant were analyzed using EPA methods
5030 and 8010. Various compounds were detected in these samples with
tetrach1oroethy1ene.

I prominent. Levels in most samples are fairly low with the exception of
samples 2 and 3.I

I STS CONSULTANTS, LTD.

The water samples were analyzed for volatile organics using EPA Method 601 
(10.2 ev) photoionization and a Hall detector in series.

STS Job 12776-A 
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and B-7A were collected on September 26, 1984, September 27, 1984 and
October 1, 1984 and delivered to Zimpro, Inc. for volatile organic compound

1,1,1-trichloroethane being the most

available groundwater andThe results of all

toluene, and

soil chemical analyses



I
No significant contamination level was detected in any of the samples from
deep wells (Wells 4, 5, 6 and 7). The concentration level of the sampleI from Well

tetrach-

I loroethylene concentrations of 244/Zg/l. Sample analysis from Well B-4A
which is 19 feet deep and is located to the west of Wausau Chemical showedI no significant contaminant. Similarly, sample analysis from well 7-A which
is 18.5 feet deep and is located to the southwest of municipal pumping wellI 4.No. For more analysis

I details please refer to Zimpro, Inc. analysis in Appendix C.

I Groundwater Flow Regime
Groundwater level data measured from the Wausau Chemical monitoring wells
and other EPA and City of Wausau (Wergin) monitoring wells, were collected

I and analyzed. Most of the groundwater data was provided to STS by the DNR.
Using this data, the groundwater level to the east of Wisconsin River and

I in the vicinity of municipal wells No. interpreted and
plotted. Three groundwater contour maps 10-15-84,I 1-14-85, and 1-21-85, were drawn and are presented in Appendix C. These

I groundwater contour maps represent the groundwater levels when #3 and #4
pumping wells were operating. These contour maps generally show a ground­
water divide near the north end of the Wausau Chemical building with water
north of the divide flowing northeast toward pumping well #3. Water south
of the divide flows south toward pumping well #4.

STS CONSULTANTS, LTD.
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B-6A was, trichloroethylene, 1070 /ig/l, tetrachloroethylene, 
1730^g/l, and dichloroethylene, 391 /Z g/1. Sample analysis from well B-5A

3 and 4, was

which is

showed no significant contamination level.

located to the northeast of Wausau Chemical showed

for the dates of



I
I
I It should be noted that due to the variations in the pumping rate of wells

3 and 4, and other variations in surface and groundwater, some variations
in the groundwater flow regime may take place. The extent of these

I However in general, due to drawdown caused by
pumping wells 3 and 4, groundwater flow in the vicinity of these wells is

I toward the wells. Both wells receive a majority of recharge from the
Wisconsin River.I
Permeability Measurement

I Using the observation wells, permeability measurement tests were performed
in Wells 1, 3, 3A, 3C, 4, 4A, 5, 6, 7 and 7A (NAVFAC DM-7). Assuming anI isotropic medium {horizontal permeability=vertical permeability), and using

I a NAVFACS DM-7 method of analysis, the permeability of the soil was calcu­
lated and summarized in Table 6 in Appenoix B. In Figure 2 in Appendix B,

I permeability is plotted versus depth.

I Results
The result of chemical analysis indicates that the highest contamination

I was observed in the vicinity of the former Wausau Chemical tank farm at
shallow depths (less than 20 feet below the groundwater table)I mainly limited to the south end of the Wausau Chemical building near the

I Wausau Chemical tank farm.

I Groundwater level and groundwater chemical data indicate some migration of
contaminant toward pumping well 4. However, contamination at Well 7A which

I is southwest of municipal pumping well #4, cannot be related to the Wausau

I
I STS CONSULTANTS, LTD.
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and is

variations is unknown.
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I Chemical spill our knowledge of historical

pumping. This observation supports the presence of one or more additional
contamination sources south of pumping well #4.

Furthermore, recently installed EPA wells lOA, lOB, 11 and 13 observed some
contamination directly east of pumping well #4. The historical pumpingI at pumping wells #3 and #4 do not support a
groundwater flow path from the tank farm to EPA wells lOA, lOB, 11 and 13.

sources are located east, southeast or northeast from pumping well #4.

Proposed Extraction and Treatment Program

I A clean-up program is proposed consisting of the following phases.
1. Extraction and Monitoring

I 2. Pretreatment and Monitoring
3. Discharge to Sanitary SewerI

These phases are schematically shown on Figure 1. A description of eachI feature follows:

I Extraction and Monitoring
Groundwater extractions will consist of installing a series of wells in aI defined area which extract groundwater by pumping simultaneously from a
cluster of wells. Since the contaminants are shallow, wells will be
designed to pump water from shallow depths. Our preliminary calculations
indicated that a cluster of wells consisting of six wells pumping at a 16

I STS CONSULTANTS, LTD.

STS Job 12776-A
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at the tank farm based on

record and well drawdown

Based on the available information, it appears that other contamination
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I
I foot spacing with float controls, will proauce a satisfactory drawdown.

Our preliminary calculations using available information indicates that aI pumping rate of 30-50 gpm/per pump will produce 6 to 8 feet of drawdown at
well locations after 6 to 8 hours.I However, this estimate is based on many
assumptions. We recommend monitoring during the extraction program to

I determine the drawdown, radius of influence, etc. which may allow a greater
spacing or other adjustments in the extraction procedure.

I
Monitoring

During the extraction program, periodic water analysis will bedrawdown.
performed. Extraction will continue as long as this procedure proves to beI effective by pumping contaminated groundwater with a decreasing trend in

I Once no improvement in water quality is observed (no changeconcentration.
in the water quality from two consecutive groundwater extraction samples).

I extraction at that location will be terminated.

I The extraction program will start at the the old tank farm spill location
and expand if necessary to areas located immediately east and south of the
spill site.

I Extracted water will be transferred to a portable tank with a built-in
The water from this tank will be pumped to a stationary air stripperpump.I for volatile organic compound pretreatment. Other tanks will also be

I available at the site for auxiliary storage if pretreatment or discharge to
the Wausau City sewer must be delayed.

I
I
I

STS CONSULTANTS. LTD.

STS Job 12776-A
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will not be limited to the groundwater flow measurement and
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Pretreatment by Air Stripping and Monitoring
Air stripping pretreatment is a technique used to remove the volatile orga-I nic compounds from the contaminated water. An air stripping unit is nor-

I mally designed to
compounds such as cis-dichloroethene.
toluene, xylene, benzene etc. from the groundwater (See reference Appendix
D). Air stripping techniques have also effectively been used to treat the
influent to the Wausau Water Treatment Plant for most of the summer of

I 1984. The unit was designed to handle flows of 1500 gpm and removes 95% of
This unit effec-

from
influent. Table 2 presents some performance data. The advantages to airI stripping are its general low maintenance and overall effectiveness in
removing volatile organic compounds.

This information indicates that air stripping can effectively remove vola-I tile organic compound from the extracted water at Wausau Chemical. If the
pretreated water is discharged to the sewer, then any residue should be
substantially removed at Wausau Wastewater Treatment Plant in the activated

I treatment phase.

I A monitoring program will be scheduled to determine the contaminant level
for the influent and effluent from the air stripper. The effluent from air

I stripper should satisfy the requirement for discharging to the sewer
system. If this requirement is not achieved, the extraction rate will beI

I STS CONSULTANTS, LTD.

STS Job 12776-A
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tri chloroethene, tetrachloroethene.
remove about 90 to 98 percent of volatile organic

influent trichloroethylene concentration of 200y>'g/l. 
tively removed 96 to 98 percent of volatile organic compounds



TABLE 2
HAUSAU HATER UTILITY ANALYSIS (ug/1)

Limit e-7-84 B-7-B4 B-8-84 B-B-B4 B-B-B4

Benzene 0.2 X X X X X X X
1,2-Dichloroethane 0.2 X X X X X X X
Cis 1,2-Dichloroethy1ene 0.3 X X X 77 4.7 70 2.9 2.9 2.5 X
Ethylbenzene 0.2 7.0 3.7 6.1 X X X X
ielrachloroethylene 0.1 0.2 X 0.2 69 0.8 69 1.0 0.9 1.0 0.2
loluene 0.1 44 2.1 31 1.0 0.80.9 X
Irichloroethylene 0.1 X X X 67 l.B 66 1.2 1.1 1.0 X
Vinylchloride 0.1 7.3 X 7.0 X X XX
in-xylene 0.3 11 0.7 11 1.7 2.0 X X

14 0.9 13 X X X X

Analytical Ko. 5613* 5614* 5622* 5664 5665 5677 5676 5693 5710 5711

X = not detected
VOC's only requested

Air­
stripper
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Air- Air- Air- Air- Air- Air- Air- Air-
stripper stripper Plant stripper stripper stripper stripper stripper stripper Plant

Detection Influent Effluent Effluent Influent Effluent Influent Effluent Effluent 7:15 a.m. Effluent 12:20 p.m. Effluent
Limit 8-7-84 8-7-84 8-8-84 8-8-84 8-8-84 8-8-84 8-9-84 8-10-84 8-10-84 8-10-84

Air- Air- Air- Air- Air­
stripper stripper stripper stripper stripper

0 & p-xylene{as o-xylene)0.3
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I
I modified to achieve this requirement. The feasibility of discharging to

the Wausau Wastewater Treatment Plant will be discussed in the following
I section.

I Discharge to Waste Water Treatment Plant
Currently, the Wausau Treatment Plant operating belowWastewater isI hydraulic capacity. With the cooperation and help from personnel from

I Wausau Treatment Plant, samples of the various wastes were collected and
analyzed for volatile organic compounds. The results are presented in
Table 3. These results indicate that the plant has been receiving and
handling influent with variable levels of volatile organic compounds, espe-I cially trichloroethylene, tetrachloroethylene and toluene.

Therefore, it appears that air stripping followed by sewer discharge is the
viable alternativemost for of the groundwatertreatment at WausauI Chemical. The stripper can provide high removal rates and eliminate the

problem of airborne volatile organics filling the The use of thesewer.
treatment plant will provide final treatment and some flexibility when

I groundwater effluent concentrations vary.

I Impact on the Waste Water Treatment Plant
In order to assess the impact of pretreated groundwater on the biological
treatment process at Waste Water Treatment Plant, a series of BOD tests

these tests, diluted groundwater (representing airwere performed. InI stripped groundwater) was mixed with Waste Water Treatment Plant influent.

I The results are compared with the same amount of distilled water mixed with

I
I STS CONSULTANTS, LTD.

STS Job 12776-A 
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TABLE 3

Zlnipro Analytical No. 5968 6969 6970 70AA 7065 7066 6971
Not detected

IDetection
Mill It

WWTP
Eff. //I 
10:20 AM 
9/27/86

Ziiiipro 
5-10% 

Oxidized 
10:25 AM

WWTP 
Effluent 
10:50 
9/28/86

Zinipro 
5-10%
Oxld ized 
10:55 
9/28/86

WWTP 
Infl (lent 
10:15 AM 
9/27/86

WWTP
In f 1 iient 
11:00 AM 
9/28/86
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p

2720.
X
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.:)
X
X

9.5
X
X

785.
X
X 

0.5
X 
X 
X 

8.3
X 
X 
X 
X 

30.2
X 
X 
X 
X 

10.0 
1.7

X 
X 
X 
X 
X 
X 

899.
3.5 

X 
X 

10.3 
X 
X

0.1 
0.5 
1 .0 
0. 1 
0. 1 
1.0 
2.0 
0. I 
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 
0.1 
0.3 
0.3

X
X 
X
X 
X
X 
X

12.6
X 
X
X 
X

3.7
X 

0.3
X 

0.9 
8.2 
1.6

X 
X
X

3.7
X

52.1 
72.1 
26.0

X
7.9 
0.6
2.9 
0.8

X 
X 
X 
X 
X 
X
X 

10.0
X 
X 
X 
X 

1.5
X 

0.3
X 
X 

9.5 
21 .7

X 
X 
X 

7.0
X 

60.6 
26.6 
12.7

X 
68.6 
6.6 
6.6 
2.6

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

1.3
X

2.0
X
X
X
X
X

X 
X 
X 
X 
X 
X 
X 

2.5
X 
X 
X 
X 

1.3
X 

0.2
X 
X 

0.3 
1.8

X 
X
X 
X
X 

2.0 
0.3 
1.1

X 
0.6 

X 
X 
X

X 
X 
X 
X 
X 
X
X

2.6
X 
X 
X 
X 

1.6
X 

0.2
X 
X 
X 

6.3
X 
X 
X
X 
X 

3.1 
0.6 
1.0

X 
0.6

X 
X 
X

Benzene
Hi'oinoforni
Broiiiometliane
Carbon Tetrachloride 
Chlorobenzene
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform
Chloroniethane
I) lb roiiioch 1 oronie thane
1.2- Dichlorobenzene
1.3- Dlchlorobenzene 
1,6-Dlchlorobenzene 
Dichlorobroinome thane
1.1- Dichloroechane
1.2- Dlchloroethane
1.1- Dichloroethylene
1 , 2-Dlchloroethy1ene 
Diehl oroniethane
1.2- Dlchloropropane 
cls-1,3-Dlchloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1, 1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene
1,1,1-Trlchloroethane 
1>1,2-Trlchloroethane
Trichloroethylene 
Vinyl Chloride 
m-Xylene
o 6 p-Xylene (as o-Xylene)

X »
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WASTEWATER TREATMENT PLANT WATER SAMPLES (ug/1) __________ (CITY OF WAUSAU)

Filter Press 
Cake 

9/27/86
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I

TABLE 4
I BOD TEST RESULTS

I
Sample Description

1. 10% distilled water & 90% plant influent 168 4
2.

166 4

I 3. 5% distilled water & 95% plant influent 170 6
4.

172 2
5. Plant influent 190 3

I
I
I
I
I

I
I
I STS CONSULTANTS, LTD.

5% diluted groundwater & 95% plant influent

Avg. BOD
mq/l

Variations in 
Duplicates (mq/l)

STS Job 12776-A
Page 17

10% diluted groundwater & 90% plant 
influent



I
I Waste Water Treatment Plant effluent. The results showed no inhibitory

from mixingeffects diluted with Treatment PlantwaterI effluent. The results are summarized in Table 4.

I The capacity of the Wausau Waste Water Treatment Plant to treat VOC con­
tamination was also estimated based a comparison of the average andI on
maximum concentrations of VOC in the influent. Since the maximum con-

I centration apparently does not limit biological treatment, this increment
was presumed to be a safe loading level to the Wausau Waste Water Treatment
Plant. Assuming a 5.12 mgd discharge rate and the measured differences
between the average and maximum VOC concentration the following minimum
allowable loading rates were determined.

I Perchloroethylene Waste Water Treatment Plant Capacity
((52.1-46.4)I
Trichloroethylene Waste Water Treatment Plant CapacityI ((48.6-28.3) X 10-9) x 8.3 Ib/gal. x 5.12 mgd = 0.8 Ibs/day

I Xylene Waste Water Treatment Capacity
((6.8-5.3) X 10-9) X 8.3 Ib/gal. x 5.12 mgd = .06 Ib/dayI
Toluene Waste Water Treatment Plant CapacityI ((72.1-48.2) X 10-9) x 8.3 Ib/gal. x 5.12 mgd = 1 Ib/day

I Dichloroehylene Waste Water Treatment Plant Capacity
((9.5-8.8)I

I
STS CONSULTANTS. LTD.

STS Job 12776-A
Page 18

X 10-9) X 8.3 Ib/gal. x 5.12 mgd = .03 Ib/day

X 10-9) X 8.3 Ibs/gal. x 5.12 mgd = .2 Ibs/day

Waste Water



I

I With the above minimum limits, the pretreatment performance for the maximum
and average groundwater concentrations at B-3B will utilize the following

I design criteria. Table 5 summarizes these results.

I TABLE 5

I Required Pretreatment Efficiency for Well B-3B Groundwater

I Maximum GW VOC Average GW VOC

I General Qualifications
The analysis and recommendations submitted in this report are based on dataI obtained from soil borings and wells. Variations can occur between these

I borings. the nature and extent of which may not become evident until
extraction.

I re-evaluation of the recommendations of this report after making on-site
observations and noting the characteristics of these variations.I
Water level readings have been made in the borings at the times and underI the conditions stated on the boring logs. This data has been reviewed and

I an interpretation made in the text of this report.
noted that the seasonal and annual fluctuations in the level of the grouna-
water will likely occur.

I This report has been prepared in accordance with generally accepted engi­
neering practices to preliminarily understand the nature and extent of the

I
I STS CONSULTANTS, LTD.

Perchloroethylene
Trichloroethylene
Xylene
Toluene
Dichloroethylene

97%
86%

100%
83%
99%

95%
79%
99%
72%
99%

STS Job 12776-A 
Page 19

If variations are encountered, it may be necessary to make a

However, it must be



I
I
I problem. No other warranty, expressed or implied, is made. The scope of

this report is limited to the specific project site and data collected. In
I the event that any changes in the contamination levels are observed we

should be informed so the changes can be reviewed and the conclusions of
this report modified and approved in writing by the Engineer.

I
I
I

I
I
I
I
I
I
I

I STS CONSULTANTS, LTD.

STS Job 12776-A 
Page 20



i' ..
.. 

~
 

I<.
 \ 

j 
/ ~
 

,.. 0 "' t :>
_ 

j 
~
 

0 
/;-

;g 
t.

 
t_

 
7 

..
 V

, 
~
 

~
 

" 
g 

...
. 

~ 
:s

:. 
I 

i 
v,

 

" 
~ 

-
.I

 
I 

d 
&>

 
~
 

;;
 " 

... 
:,

 
-

r 
f ~

 u
, 

~
 

' 
: 

1' 
=-

I 
. -

;:-.
J 

5
! 
~ 

:x
, 

f 
I 

• 
-

""
( 

' 
(/

I 
,, 

s,
...

. 
~ 
-

5 
p.

 I 
I 

I I
 \ ~ ~
 

Sl
l ii
((

' 
" 

~I -
\ \\

 
\ 

I ,
\
 

~
, r!i

. 
<.

.. 
.. ) I I 

I r 

-:::
--.

_ ~
~
 

/L 
:i

 

\ ~-
✓
 

-
i
 

_
;.

.N
+

 
• 

I ,, f I c..
 

T
 ' v 

9 

I I
 

_
I 

I 

I 



I
I

I APPENDICES
Appendix AI

I
Appendix BI

I
6.
Appendix C

Appendix DI 1. Reference Material on Air Stripper

I

Letter dated September 13, 1983 from STS to ONR
Letter dated March 10, 1984 from DNR to Wausau Chemical
Letter dated April 23, 1984 from DNR to Wausau Chemical
Letter dated September 17, 1984 from DNR to Charne, Glassner,

Tehan, Clancy & Taitelman
Letter dated November 12, 1984 from STS to DNR

Well Installation Diagrams
Well Location Diagrams
Groundwater Contours
Result of Chemical Analysis (Tables 7 to 10)

1.
2.
3.
4.

1.
2.
3.
4.
5.

Soil Boring Logs
Permeability Test Results (Table 6 and Figure 2)
General Notes
Field Procedures
Procedures Regarding Field Logs, Laboratory Data 
Sheets and Samples
Unified Soil Classification Chart



APPENDIX A

I

I
I
I
I
I
I
I
I

Letter dated September 13, 1983 from STS to DNR
Letter dated March 10, 1984 from DNR to Wausau Chemical
Letter dated April 23, 1984 from DNR to Wausau Chemical

Letter dated September 17, 1984 from DNR to Charne, Glassner, 
Tehan, Clancy & Taitelman

Letter dated November 12, 1984 from STS to DNR



I

September 13, 1983I

Attn: Mr. Ed Kreul
STS Job 1081P

I Contamination at Pumping Weils 3 and 4 in Wausau,

I Gentlemen:

I
I Yours very truly.

I
DJH/cs
cc:

I
I
I

RE: Groundv/ater 
Wisconsi n.

Department of Natural Resources 
P. 0. Box 818
Rhinelander, Wisconsin 54501

STS Consultants Ltd.
540 Lambeau
Green Bay, Wisconsin 54303
(414) 494-9656

STS CONSULTANTS LTD.

Doug^^s^^Hermann, P. E.
Vice President-Environmental Division

On behalf of Wausau Chemical, v/e are forwarding herewith a proposed agenda 
for a September 16th meeting for 10:00 AM at your Rhinelander Office. We 
plan to discuss our preliminary findings as a result of reviewing existing data collected by the City of Wausau.

Wausau Chemical
Attn: Mr. Art Flashinski



I
I

AGENDA

Preliminary Findinqs
1. Review of water levels and reservoir monitoring wells with respect totime and the pumping of city well 3.

I 2. Analysis of pumping tests conducted in pumping wells 3 and 4 and theWergin well.
3. Contour maps of the cone of drawdown caused by pumping the Wergin well.pumping well 3 and the drawdown of the reservoir.

I 4. Analysis of the concentration of perchloroethylene

I Proposed Plan of Study

I 1. study objectives
2. Proposed well locations

I
I
I

I
I

September 16, 1983 Meeting 
Wausau Chemical and Department of Natural Resources

-- — ------- ---- - V,,. trichloroethylene and dichloroethylene with respect to time at the monitoring and pumping wells.



I
I

54501

March 10, 1984

I
Dear Mr. Chersirinka:

I
Spill Prevention and Containment

I
I

I

I
Art Flashinski presented us with a tank farm project timetable as follows:

I
I
I We trust you will closely adhere to the timetable you have proposed.

I

Plan and Specifications Completion....April 1, 1984
Completion of DNR Review May 1, 1984
Bid Submittal May 15, 1984
Bid Completion June 1, 1984
Begin Construction June 10, 1984
Complete Construction July 10, 1984

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES
North Central District'Headquarters CarrollD. Besadny
Box 818 Secretary
Rhinelander, Wisconsin
(715)362-7616

The conceptual plans for spill containment which Mr. Flashinski presented 
appear reasonable. The two projects proposed are replacement of current 
bulk product storage with a new tank farm and automatic pH adjustment of 
cleaning waters prior to discharge to the sanitary sewer. Before we 
deem the proposed tank farm and pH adjustment facilities adequate for 
spill containment, our staff must review detailed engineering plans. 
Also, two concerns with the conceptual plan must be addressed.

The current tank farm plan includes a hazardous waste storage area which 
will share a liquid collection sump with the tank farm. Hazardous waste 
storage and handling facilities must conform to appropriate standards. 
Please contact Mr. Jim Anklam of our Antigo Area Office to assure all 
applicable requirements are met.

Art was, at the time, uncertain about the handling of rainfall and snow 
melt. If the tank farm is left uncovered, considerable volumes of water 
contaminated with product will accumulate in the spill containment sump. 
This water must be disposed of in an environmentally acceptable fashion.

The morning of February 24, 1984, Mr. Art Flashinski of your firm and 
your consultant, Mr. Doug Herman of STS Consultants, Ltd., met with 
several members of our staff. The three primary topics of discussion 
are addressed individually below.

Mr. James Cherwinka, President 
Wausau Chemicals Corporation 
Box 953, 2001 River Drive 
Wausau, Wisconsin 54501

(»«••««• I 

i (



I
Mr. James Cherwinka, March 10, 1984 2.I
December 19, 1983, PERC Soill

I
I
I
I
I

I
I
I
I
I
I
I
I Overall Groundwater Study

I
I

In the absence of further soil analyses, all soil above groundwater and 
within the concrete wall surrounding the tank farm must be excavated. 
If further soil analyses show a perimeter at which PERC concentrations 
fall below 1000 ug/g of soil, excavation may cease at‘that perimeter. 
1000 ug/g is being accepted as a cut off point only because the volume 
of contaminated soil is very large and remedial actions must include 
groundwater rehabilitation as well as excavation.

Immediate action to reduce migration of the spilled material to groundwater 
must be taken. Mr. Flashinski agreed to cover the affected area with an 
impervious tarp to limit or eliminate percolation through the contaminated 
soil. By March 1, 1984, about half of the tank farm had been covered 
and Mr. Flashinski agreed, in a telephone conversation on March 8, 1984, 
to cover the remaining area as soon as possible. Reduction of contaminant 
mobility is, of course, only a temporary remedy which must be followed 
by a permanent solution.

The excavated soil may be stored on site provided storage facilities 
receive Department approval prior to use. Planning work must commence 
immediately to allow excavation at the earliest possible date. Please 
coordinate storage facilities planning through Mr. Anklam of our Antigo 
Office.

No substantial work has yet been done to mitigate effects of the December 19, 
1983, tetrachloroethylene (PERC) spill. Some options were discussed at 
our February 24 meeting.

Approxpriate groundwater rehabilitation efforts will depend on results 
of the groundwater investigation work proposed by Mr. Herman. Once 
sufficient data is collected from that investigation, you will be expected 
to quickly assemble a rehabilitation plan.

Wausau Chemicals has expressed an interest in treating the soil on site. 
Before this approach may be sanctioned by the Department, results of a 
pilot study must be reviewed by our Solid Waste staff. Pilot work must 
include reduction of PERC concentrations in representative soil samples 
to 1000 ug/g, 500 ug/g, 100 ug/g and 50 ug/g on a dry weight basis. I 
strongly urge you to maintain contact with Department staff during the 
course of pilot work planning and implementation in order to minimize delays.

We discussed some possible solutions. Each alternative included excavation 
of part or all of the contaminated soil as well as groundwater rehabilitation.

The study plan submitted by Mr. Herman is accepted in concept as a 
reasonable first step in evaluating Wausau Chemical Company’s relationship 
to local groundwater contamination. Installation of the initial three 
wells proposed by Mr. Herman will be completed no later than March 31, 1984. 
It is agreed that the use of drilling muds is not adviseable in this 
case. Even the use of water as a drilling fluid is likely to obscure 
chemical data obtained unless the water used is proven to be organic 
free. The Wausau Municipal supply contains significant concentrations 
of some of the materials of interest making it unacceptable for use as 
a drilling fluid. Dry installation where possible is highly preferred.



I
I 3.Mr. James Cherwinka, March 10, 1984

I
Sincerely,

I
I
I
I

I
I

I
I

EK:kjh 
cc: Dale Urso, Rhinelander

John Baltus, Antigo
Paul Didier, Madison-SW/3
Linda Wymore, Madison-LEG/5
Doug Herman, STS Consultants, Ltd., 540 Lambeau, Green Bay, WI 54303

Eci^^reul
Environmental Engineer

I hope you are now clear on what must be done from this point. If not, 
contact me as soon as possible. Let us smoothly and quickly resolve 
this situation to the satisfaction of all involved.



I
April 23, 1984 3210

54401

I Dear Mr. Cherwinka:

I
I
I

I
I Boring logs from the February 16, 1984 borings.

I
I

Company property is also commendable.

I
I

To complete our documentation of the incident, we will need all of the 
relevant data, as well as some type of final report on the excavation. 
Some pieces of information we require are:

Mr. James Cherwinka, President 
Wausau Chemicals Corporation 
Box 953 
2001 River Drive 
Wausau, Wisconsin

Analysis results for samples collected during soil borings conducted 
on February 16, 1984.

Results of analyses performed on soil samples from the excavation 
site, as well their locations.

Carroll D. Besadny 
Secretary54501

RECEIVED APR 3 0 1984

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES
North Central District Headquarters
Box 818
Rhinelander, Wisconsin
(715)362-7616

ssI r

As this information is essential to our evaluation of the effectiveness 
of your excavation, I must ask that we receive this data and your final 
report no later than May 1, 1984.

Your recent installation of monitoring wells on the Wausau Chemical 
Nonetheless, we are concerned that 

the location of the nested well is not as was planned for in 
Doug Herman's proposal of December 13, 1983. This change may make 
installation of additional sampling points necessary, depending on the 
finding of this initial groundwater investigation work.

The excavation of contaminated soil at Wausau Chemicals the week of 
April 1 represents a fine and responsible effort on the part of your 
firm. Art Flashinski and other involved members of your staff should be 
commended. Removal of that most contaminated soil reduces the risk of 
significant groundwater contamination as a result of your 
tetrachloroethylene spill of December 19, 1983. Gary Kullbert of this 
Department will be your contact for coordination of continuing storage 
and disposal of the excavated material.



Mr. James Chei aka - April 23, 1984 2.

I

I
I
I

I The

I

Sincerely,I

I EK/JB:ck

I

U^es Blankenheim
Staff Specialist (Law Enforcement)

If you would like to discuss any of the matters dealt with herein, please 
do not hesitate to contact our staff. Jack Saltes in our Antigo Offee 
will be assuming what were my responsibilites and will, therefore, be 
your primary contact. If you have need for my assistance in the future, 
I will be receptive to those requests.

Control of discharge to the sanitary sewer must also be addressed, 
acidity of sewered material in the past has caused corrosion of 
collection facilities. The pH of discharge to the sanitary sewer should 
be kept as close to 7.0 as possible and must lie between 6.0 and 9.0 in 
order to conform with Che Wausau Sewer use ordinance.

In an attempt to avoid further losses of product to the environment, 
Wausau Chemicals Company has agreed to relocate its bulk storage tank 
farm. My March 10, 1984 letter outlines a project timetable to which 
Mr. Flashinski agreed during a meeting at your plant February 24, 1984. 
That schedule begins with completion of plans and specifications by 
April 1, 1984. We have not, to date, received a copy of those plans or 
any explanation of their absence. I trust you can get the tank farm 
project back on schedule. If you feel you cannot, please contact us 
within seven days of receipt of this letter with a revised proposal.

Because we are very interested in the findings of your investigation, we 
would like relevant data as it becomes available, rather than waiting for 
a final report at the conslusion of the initial investigation. Relevant 
data includes well logs and as-built plans for each of the monitoring 
wells, the results of any soil analyses performed, and results of any 
groundwater analyses. This information and any other information 
relevant to this project should be supplied to us as soon as it becomes 
available.

Ed Kreui
Envirchmental Rngi^er



State of Wisconsin

I September 17, 1S84 IN REPLY REFER ID; 4400

I
I RE:

I Dear Mr. Krueger:

I
Site Description

I
I

I

Subsurface Exploration and Testing Program to Evaluate Groundwater 
Quality at Wausau Chemical Facilities, Wausau, Wisconsin

Geology and Hydrogeology STS Consultants Ltd. installed five galvanized steel 
wells at three locations east of the plant in March 1984 to define groundwater 
quality and local geology in the vicinity of the December IS spill. Water 
quality tests and elevation measurements were conducted on these five wells

The Bureau of Solid Waste Management, Wisconsin Department of Natural 
Resources has completed its review of the July 25, 1984 report titled, 
“Subsurface Exploration and Testing Program, Evaluate Groundwater Quality, 
Wausau Chemical Facility, Wausau, Wisconsin*', prepared by STS Consultants, 
LTD, and received on August 1, 1984. The following represents the 
Department's comments regarding the information submitted:

DEPARTMENT OF NATURAL RESOURCES
Carroll D. Besadny 

Secretary

BOX 7921
MADISON. WISCONSIN 53707

Site History and Location The Wausau Chemical corporation is located on the 
east bank of the Wisconsin River at 2001 River Drive, which is in the NW 1/4 
of the NW 1/4 of Section 25, Township 29 North, Range 7 East in the City of 
Wausau, Marathon County, Wisconsin. The property is occupied by the Wausau 
Chemical manufacturing facility, a tank farm immediately south of the plant 
building, an empty barrel storage area east of the building and an additional 
tank storage area north-northeast of the plant. The City of Wausau water treatment plant borders Wausau Chemical Corporation on the south. Municipal 
Well #3 is approximately 800 feet north-northeast of the plant building and 
Municipal well #4 is approximately 400 feet south of the plant building. 
Chemical spills at the plant grounds have been documented in the past. In 
1975, groundwater samples from an excavation site south of the tank farm 
revealed high levels of tetrachloroethylene, trichloroethylene, toluene and 
xylene. The latest spill, involving 800 to 900 gallons of tetrachloroethylene 
(PCE), occurred on December 19, 1983. Clean up of the spill involved 
immediate removal of snow and surficial soil and, in April 1984, removal of 
approximately 1000 cubic yards of subsoil from the tank area. The soil was 
disposed of in a hazardous waste landfill. Soil tests conducted by the 
Department in the tank pad area revealed the presence of tetrachloroethylene, 
trichloroethylene, toluene, ethylbenzene, and xylenes.

Mr. Raymond Krueger, Attorney
Charne, Glassner, Tehan, Clancy and Taitelman 
211 West Wisconsin Avenue
Milwaukee, WI 53203



I Raymond Krueger - September 17, 1984Mr. 2.

I
I
I
I

I
I
I
I

ConclusionI
I
I

I
I

I

Water level measurements were taken almost daily for the month of April 1984. 
Although the report does not define groundwater flow direction, it appears 
that groundwater in the vicinity of Wausau Chemical Corporation is moving 
south due to the influence of pumping Municipal Well #4.

and
are
SP-SM).encountered at this point although the driller's log does not indicate such.

In addition, a groundwater sample was collected on July 2, 1984 from an 
excavated trench on the east side of the water treatment plant. Contaminants 
detected in this sample were the same as those listed above with the exception 
of ethylbenzene and xylenes, lhe volatile organic compounds with highest 
concentration was PCE at 360 ppb.

on a PVC well located west of the water treatment plant. Subsurface soils 
generally composed of poorly sorted fine to coarse grained sand (SP,

One boring (B-3) extended to 163 feet; it is claimed that bedrock was

The City of Wausau water supply has had significant concentrations of VOC 
contaminants for at least the last two years. City wells #3,4 and 6 are 
highly contaminated. Well 6 is on the west side of the Wisconsin River while 
wells 3 and 4 are north and south, respectively, of Wausau Chemical, lhe 
report does not address the possible connection between the contamination of 
City wells 3 and 4 and the chemical spills that have occurred at Wausau 
Chemical. The report concludes “...it appears that the volatile organics are 
confined to a limited area on Wausau chemical property in the upper portion of 
the aquifer." Based on water quality analyses from the PVC well and 
excavations near the treatment plant, it is clear that contaminants have 
migrated beyond Wausau Chemical property. The deeper levels of the aquifer 
have also been impacted, as evidenced by contaminant levels in the deep 
piezometers and Municipal Wells #3 and #4. Given the permeability of the aquifer, the location of Municipal Wells #3 and #4 and probable groundwater 
flow paths to the pumping wells, it appears that activities at Wausau Chemical 
have affected water quality at Municipal Well #4 and perhaps at Municipal Well 
#3.
The report recommends that a shallow groundwater extraction well be installed 
near well B-3B to remove contaminated water from the upper portion of the 
aquifer and that the water be appropriately treated. While the Department 
agrees that an groundwater extraction program needs to be implemented, the 
vertical and horizontal extent of contamination must be defined before a 
comolete remedial action program can be designed.

Groundwater Quality Water quality samples were collected on May 16 and 30, 
1984. A number of volatile organic compounds were detected in both sampling 
rounds: tetrachloroethylene (PCE), trichloroethylene (TCE), xylenes, toluene, 
ethylbenzene, dichloroethylene, 1, 1, 1-trichloroethane and vinyl chloride.
All six monitoring wells show varying levels of contamination with the shallow 
water table observation well closest to the tank farm(B-3B) exhibiting the 
highest levels. The three other shallow water table wells (B-1, B-2 and the 
PVC well) have approximately equal concentrations of VOC's (with the exception 
of PCE and TCE which are much higher in the vicinity of the tank farm), lhe 
two deep piezometers (next to the tank pad) had low, but detectable amounts of 
VOC.



I
I Mr. Raymond Krueger - September 17, 1984 3.

I Recommendations

I
I

1. Four additional well nests shall be installed (see Attachment):

I
25* 50* to 60*

25* 50,* to 60*

I 25* 60.* to 70,*

I
25,* 60,* or 70,*

I
I
I

2.

I 3.

4.I
I 5.

Water quality analysis for volatile organic chemicals shall be performed on all new and existing monitoring wells and on municipal well #4 at least 
once per month for two months.
A pump test shall be performed on Municipal Well #4 provided the test does 
not interfere with the City's ability to provide water to the residents of

If the equipment is available, water or sediment samples collected during 
the drilling process shall be field analyzed for the presence of volatile 
organic contaminants with an organic vapor analyzer (OVA) or an H-nu meter.

150 feet East-Northeast 
of the NE corner of the 
Wausau Chemical building

100 feet West 
of Wausau Chem.

Approximate
Well Location
150 feet Southwest 
of Well #4

Approximate 
Depth of 

Shallow Well

150 to 200 feet 
Northeast of Well #4 
(near the SE corner of 
the treatment plant)

Water elevations shall be measured at least once per week for two months 
on all new and existing monitoring wells, lhe pumping rates of Municipal 
Wells #3 and #4 shall be noted for each water level measurement.
Groundwater elevations shall be recorded as *'feet above mean sea level** 
(measured to the nearest 0.01 foot).

Approximate 
Depth of 
Deep Well

All the wells shall be constructed of galvanized steel with 10 foot wire 
wrapped well screens. The deep piezometers shall be sealed with bentonite 
pellets approximately 2 feet above the well screen. The wells shall be 
installed by driving casing; in no case shall drilling muds be used in the 
drilling process.

In order for Wausau Chemical Corporation to “restore the environment to the 
extent practicable*’, as it is required to do by section 144.76, Wisconsin 
Statutes, additional work must be done to define the extent of groundwater 
contamination in the vicinity of Wells 3 and 4. This work should be 
undertaken as soon as possible so that restoration of the environment may 
begin. As discussed at the August 21, 1984 meeting which included yourself, 
Doug Hermann of STS, Art Flashniski of Wausau Chemical and Department personnel, the following actions were agreed upon:



I Hr. Raymond Krueger - September 17, 1984 4.

I
I
I 6.

I
7.

I
I
I

If you have any Questions regarding this letter, please call Jack Saltes at

I
I
I
I R0H:cr/4704T

Attach.

I
I

You should be aware that further remedial measures, such as additional shallow 
or deep discharge wells,may be required in the contaminated area.

(715) 627-4317, Bill Dobbins at (715) 362-7616 or Terry Evanson at 
(608) 266-0941.

Five copies of the results of the additional field work outlined in this 
letter shall be submitted to the Department. The report shall include: 
soil boring logs, well construction details, water elevation measurements, 
direction of groundwater flow and affect of Wells #3 and #4 on groundwater 
flow, water quality results, an analysis of the pump test data and an 
analysis of the vertical and horizontal extent of VOC contamination.

Sincerely,
Bureau of Solid Waste Management

Richard O'Hara, Chief
Hazardous Waste Management Section

cc: Dale Urso - ADD NCD
Bill Dobbins - NCD
Jack Saltes - Antigo Area Engineer
Gary Kulibert - NCDTerry Evanson-SW/3
Lee Boushon - WS/2
Briand Wu - EPA/Region V
Doug Hermann - STS, LTD

observation v/ells at the site. Municipal Well t^4 should be turned off and allowed to recover prior to the test and accurate records should be kept 
of pumping activity at Municipal Well #3. If possible. Well #3 should be 
turned off or be pumped at a steady rate during the entire pump test. 
Analysis of the pump test should define the cone of depression, the 
maximum influence of the well, and the influence of the river on the 
system.

A shallow discharge well may be designed and installed near the tank farm 
pad. All necessary permits must be applied for and received prior to 
pumping the well. Treatment of the contaminated groundwater shall be 
addressed by Wausau Chemical. In no case shall the relief well be pumped 
before the background data (outlined in numbers 1 through 6 above) is 
collected.



I
I
I
I November 12,1984

I STS Job 12775-A

I September 17, 1984 DNR Review Letter.RE:
Dear Ms. Evanson:
Op September 25, 1984, we discussed by telephone, the September 17th review
letter for the Wausau Chemical Facilities in Wausau, Wisconsin. I have
belatedly summarized our conversation below as the completed field work was

I somewhat different than described in the September 17th letter.

I Page 2, Paragraph 1
A bedrock or boulder was encounteredSiS Boring B-3 was extended to 163 feet.I at lol feet and was drilled with a tri-cone rock bit to the termination of

The B-3 boring log has been revised to reflect the bedrock orthe boring.
boulder.

I
Page 2, Paragraph 2I The groundwater flow may not be due exclusively to the influence of pumping well

I No. 4.

I

Ms. Theresa Evanson
Department of Natural Resources 
Bureau of Solid Waste Management 
P. 0. Box 7921
Madison, Wisconsin 53707

STS Consultants Ltd.
Consulting Engineers

540 Lambeau
Green Bay, Wisconsin 54303
(414) 494-9656



Page 2

Pane 2, Paragraph 3

I Although detectable amounts of VOC's were encountered in two deep piezometers,
this may not be caused by the aquifer but instead by cross-contamination from
the drilling operations. It is impossible to install a well without some
cross-contamination, particularly when the detection limits are at the part
per billion level.

I
Page 2, Paragraph 4I We understand that the volatile organics analyzed from an excavated trench on

I July 2nd were the following:

I
1,1,1 dichloroethylene 0.8
1,2 dichloroethane 0.2
1,2 dichloroethylene no
toluene 0.1
1,1,1 trichloroethane 7.7

notrichloroethylene
3.2vinyl chloride

I 360perchloroethylene

Page 2, Paragraph 5
Due to the influence of pumping wells 3 and 4 and the lack of significant
contamination in deep piezometers, we do not agree that the deep piezometers
have been impacted by activities at Wausau Chemical facilities. Similarly, we
consider it premature to conclude that the contamination observed in the water
treatment plant foundation excavations in 1975, or the water quality in the

I

Volatile Organic
Parameter

Concentration 
in Parts per Billion

S.5 JoD 12776-A
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PVC well are the result of off-site contamination at the Wausau Chemical
property.

I
Page 3, No. 1
Four additional well nests have been installed at the approximate well loca­
tions with a 40 to 50 feet offset southwest from the northeast location, yetI in line with the flow path from the tank farm area to pumping well No. 3.

I Also, the depths of these piezometers were revised to 53 feet as the materials
were ordered prior to your September 17th letter. We recognize that the

I piezometers are slightly shallower, but we consider this an advantage in
better defining the limits of contamination. Also, the deep piezometers have
a 3-foot screen with a No. 60 gauze (approximately equivalent to No. 20 screen

I size). The shallow wells have a No. 20-10 foot long screen. Each of the
wells was flushed and then developed with a minimum of 100 gallons at

I approximately 10 to 20 gallons per minute. You indicated that the above well
development and sampling protocol was adequate for DNR interpretation.

Page 3, No. 2
The Department did not provide an OVA analyzer, therefore this work was not
conducted.

I Page 3, Item 3
We expect that any water levels are primarily a function of pumping activity
in pumping wells No. 3 and 4. As an alternate, we have measured the water

Also, it has been impossiblelevels 3 or 4 times after well installation.
Instead weto measure the groundwater elevations to the nearest 0.01 foot.I agreed that all groundwater elevations would be recorded to the nearest 0.02

I or 0.03 .foot. You have agreed to the above frequency and adequacy of water
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level measurement. The Department may at their discretion take more frequentI v/ater level readings.

I
Page 3, Item 4

I You have requested that both the new and the existing monitoring wells be
monitored and analyzed twice. In Rhinelander, we agreed that the new wells
would be monitored twice, but we did not agree that the existing wells would
be monitored. We recognize the merits of collecting data on the same date
from the existing wells. However, this was not discussed at the Rhinelander
meeting and was not included in the scope of our work. Two discussions with
Briand Hu have indicated that the EPA will analyze samples for both the new
and existing wells on October 1 and 17th. Briand Wu has also indicated that

I the EPA will resample and analyze these wells again near November 1.

I Page 3, Item 5
Our discussions with the City of Wausau indicate that pumping well No. 4 must

I granulated activated carbon experiment is underway which requires continuous
pumping. This obviates any long term pumping tests with pumping well No. 4

I because the well could not be turned off for a long period of time.

If you have any questions or comments with regard to my summary of our discussion,

I please contact me. We request that this summary be included as an addendum to
your September 17th letter. We will of course provide you with 5 copies of

I
I
I

be pumped on a continuous use basis during the next several months as a
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I

our field report when completed in the next few v/eeks.

Yours very truly.I

I cc:

I

DJH/dw
Charne, Glassner, Tehan, 
Clancy & Taitelman
211 W. Wisconsin Avenue 
Milwaukee, Wisconsin 53203 
Attn: Ray Krueger
Wausau Chemical Corporation 
P. 0. Box 953
Wausau, Wisconsin 54401
Attn: Jim Cherwinka

STS CONSULTANTS LTD.
-----------------

uduglasfU. Hermann
Vice President-Environmental Division
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APPENDIX B

I
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I

I

Soil Boring Logs 
Permeability Test Results (Table 6 and Figure 2) 

General Notes Field Procedures
Procedures Regarding Field Logs, Laboratory Data Sheets and Samples 

Unified Soil Classification Chart



ARCHITECT—ENGINEER

blausau, Wisconsin

DESCRIPTION OF MATERIAL

I SURFACE ELEVATION 30
1 ss

HI2 SS

nI 5- 3 SS § 2^

4 SS

I 5 SS
-7^

6 SS

I
I 7 SS S I&

I I8 SS

fs-
9 SSI

-seI E10 ss

I
n ss

I
•40-

LI 12 SS

■45-
Continued

I
I I SHEET NO. 1 212776-A OF

30

® 2S

s

Grayish brown fine to coarse sand (SP) - with some fine 
to medium gravel - moist to wet - very dense to medium 
dense

Possible fill - brown fine sand (SP) - with some medium 
sand - with a trace to some fine to coarse gravel, with a 
trace of silt - moist - dense to extremely dense

5 
-I-

LIQUID 
UMfT %

PROJECT NAME
Tetrachloroethylene Spill

OWNER
Wausau Chemical

o

s

LOG OF BORING NUMBER
B-4

® h

\

0-^0

\

& 
/

45

-THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL | STS JOB NO.

'I. i ”H.3

STS Consultants Ltd. 
SITE LOCATION

LU

O a cc

I

LU 
O 
z
cn 
5 r

2

O UNCOHRNED COMPRESSIVE STRENGTH 
TONS/TP
12 3 4

------ 1------ 1------ 1------ 1—
PLASTIC WATER
UMIT CONTENT %

i— co

z. o
I—

s S
1194.7

Fill - brown sand and gravel, with cinders and clay - moist - medium dense_______________________
Possible fill - brown silty fine sand (SM) - moist - 
medium dense

---------fS
40 50
H------h-

BLOWS ! FT.

40 50

X--------------
10 20
H------—

STANDARO 
ViT PENETRATIOH

10 20
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I
Wausau, Wisconsin

DESCRIPTION OF MATERIAL

I 1194.7SURFACE ELEVATION 30

13 SS (J 20

I 5^
H14 SS

I

I

I
I

I

I
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL.

10.0' WS BORING STARTED 9-25-84WL STS OFFICE 54303

BORING COMPLETED 9-26-84 SMD 2 2BCR OFWL ACR SHEET NO.DRAWN BY

12776-ACJGRicMobile B-51 foreman EVH STS JOB NO.WL APP’D BY

40 50 +o

LLi

s
S5

2
S5

PROJECT NAME
Tetrachloroethylene Spill

OvViNcn
Wausau Chemical

Grayish brown fine to coarse sand (SP) - with some fine to medium gravel - moist to wet - very dense to medium 
dense

540 Lambeau 
Green Bay, WI

30

5 
—1—

LIQUID 
UMrr%

o
§

o

2

STS Consultants Ltd.
SITE LOCATION

5 |2-
cc

I— “ 
-■

LU 

g 
cc 

iF

End of Boring
Boring advanced to 8.0 feet with solid-stem auger
Boring advanced from 8.0 to 53.5 feet with roller bit 

and bentonite
53.0 feet of HW casing used
10.0 feet of 6" casing used
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 53.7 feet from 

the surface
The elevation of the top of the galvanized steel riser is

1196.56

LOG OF BORING NUMBER
B-4 Continued

z o

a
a LU

O UNCONRNEO COMPRESSIVE STRENGTH 
TONS/FT
12 3 4

------- -----------------------k"
PLASTIC WATER
LIMIT % CONTENT %

BLOWS / FT.

40 50

X--------------
10 20

H------—
STANDARD 

X_y PENETRATION

10 20
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I
Wausau, Wisconsin

I
DESCRIPTION OF MATERIAL

30

I SURFACE ELEVATION 1194.5 30

I s See log of boring 4

PA•■fr

I

+9-I
I
I
I
I
I
I
I
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL.

10.0' WD 9-26-84BORING STARTEDWL STS OFFICE 54303

1BORING COMPLETED 9-26-84 1SMD OFBCR SHEET NO.WL ACR DRAWN BY

RIG Mobile B-61 foreman CJGEVHWL APP’O BY

z 
o

o 
z

si
s
S5

<

OWNER
Wausau Chemical

LOG Or SORING NUMBER
B-4A

540 Lambeau 
Green Bay, WI

5

LIOUtD 
LIMIT %

PROJECT NAME
Tetrachloroethylene Spill

End of Boring
Boring advanced to 19.0 feet with solid-stem auger
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 18.8 feet from the 

surface
The elevation of the top of the galvanized steel riser is 

1196.39

> 
o

£

I

£ZJ□

LU 
O s 
I—

a

STS Consultants Ltd.-
SITE LOCATION Zy UNCONFINEO COMPRESSIVE STRENGTH 

TONS/FP
12 3 4

------ 1------ -------1------ h-
PLASTIC WATER
LIMIT % CONTENT %

----------A
40 50

------- -
5 P-

- 
o tn

■z.
BLOWS / FT.

40 50

X--------------
10 20
H------ 1—

STANDARD 
y2y penetration 

10 20

STS JOB NO. 12776-A



I
PROJECT NAME

Tetrachloroethylene SpillI
Wausau Wi sconsi n

DESCRIPTION OF MATERIAL

SURFACE ELEVATION 1194.7 30
1 SSI 2 SS

3 SS

4 SS

I 5 SS
Bl

6 SS

IS
7 SS

22:
8 SS

I
H9 SS ■g,—

-3ftI _1
10 SS

I 35-
•i11 SS

I
■40- a 2112 SS

Conti nued

12776-A ) SHEET 2
III__________________________________________ __ ________________|_

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL. | STS JOB NO.

S

-
\

/

Fill - brown silty sand - with a trace of cinders - with 
— gravel - moist - medium dense

_ Brown fine to coarse sand (SP) - with some fine to coarse 
— gravel - moist - very dense

OWNER
Wausau Chemical

Grayish brown fine to coarse sand (SP) - with some fine 
to coarse gravel - moist to wet - dense to medium dense

5 
—H

LIQUID 
UMfT %

cn

o z

2
C/3

1X1 
O

<
o

STS Consultants Ltd.

SITE LOCATION

LOG OF BORING NUMBER
B-5

ARCHITECT—ENGINEER

2: o

& 5 
O 1X1 

~T~ o 
1X1
cc

O UNCONRNED (XWPAESSfVE STREMQTM 
TOMSZFF
12 3 4

------- 1------- --------------- 1—
PLASTIC WATER
Linn CONTENT %

5

Q cn
I— ® 
z

1 OF

X----------------•-----------------
10 20 30 40 50

H------------------ 1------H
STANDARD 
PENETRATION

10 20
BLOWS / FT.

40 50
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Wausau Wi scons i n

DESCRIPTION OF MATERIAL
30

I SURFACE ELEVATION 1194.7 30

13 SSI
■50-I ill14 SS

I

I
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL.

10.0' WS,WD BORING STARTED 9-26-84WL STS OFFICE 54303

BORING COMPLETED 9-27-84BCRWL 2 OF 2ACH SMD SHEET NO.DRAWN BYI STS JOB NO. 12776-ARIG Mobile B-61 foreman CJGEVHWL APP'D BY

S

PROJECT NAME
Tetrachloroethylene Spill

OWNER
Wausau Chemical

540 Lambeau 
Green Bay, WI

Grayish brown fine to coarse sand (SP) - with some fine 
to coarse gravel - moist to wet - dense to medium dense

5

LIQUID 
UMIT %

5 PL 
>- IJ-

I— co 
z

z o

§ £
oa
□c

o z

sis

o 
•Z.

Q

si
5

o

STS Consultants Ltd.

SITE LOCATION Q- UNCO^INEO COMPRESSIVE STRENGTH 

12 3 4
------ 1------ 1------ 1------ h-

PLASTIC WATER
LIMIT % CONTENT %

End of Boring
Boring advanced to 6.0 feet with solid-stem auger
Boring advanced from 6.0 to 53.5 feet with roller bit 

and bentonite
53.0 feet of HW casing used
10.0 feet of 6" casing used
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 53.6 feet from 

the surface
The elevation of top of the galvanized steel riser is

1196.49

LOG OF SORING NUMBER
B-5 Continued

40 50
H------h

BLOWS / FT.

40 50

X--------------
10 20

H------ 1—
STANDARD 

Y2Y PENETRATION

10 20
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I
Wausau, Wisconsin

I
DESCRIPTION OF MATERIAL

o

SURFACE ELEVATION 1194.5 30

-5-

PA See log of boring 5

I
Th

■t875-

I

I
I
I
I
I
I
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL.

± 10' WS, WD BORING STARTED 10-1-84WL STS OFFICE 54303

I BORING COMPLETED IQ.] .34 OFBCR SHEET NO. 1WL ACR DRAWN BY SMD 1

STS JOB NO. 12775-AFOREMAN CJG'’"’Mobile B-61 EVHWL APP'D BY

4 +2 
-h

30 +

PROJECT NAME
Tetrachloroethylene Spill

LOG OF BORING NUMBER
B-5A

540 Lambeau 
Green Bay, WI

3 
---- -----

WATER 
CONTENT %

OWNER
Wausau Chemical

End of Boring
Boring advanced to 18.5 feet with solid-stem auger
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 18.7 feet from

the surface
The elevation of the top of the galvanized steel riser is

1195.53

s! 
s

oc 
> 
o

u 
2

CO 
5

S5

5

LIQUID 
UMIT %

STS Consultants Ltd.
SITE LOCATION

g
X <

S
LU _)
O UJ

40 50
—I------ H

5 fL 
>. LU

I— co

X--------------
10 20

H------ —
M STANDARD 

PENETRATION

10 20
BLOWS / FT.

40 50

O UNCONFINED COMPRESSIVE STRENQTH 
TONS/FP 

1 
-------

PLASTIC 
LIMIT %
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Uausau, Wisconsin

I
DESCRIPTION OF MATERIAL

30

I ss

fifi2 SS

I n
/i"

14 SS

HI5 SS
BI

TTir6 SS

I
±5-

IE1 ss

8 SS

I
HI9 SS

-3©- n10 SS

I -35 n 20n ss

I
■40-I n ■c

-\2 SS

I
Continued

I
I 2OF

4

30
4-

jsHEETNO. 1

OWNER
Wausau Chemical

Brown to grayish brown fine to coarse sand (SP) - with a 
trace of fine to medium gravel - moist to wet - dense 
to very dense

3 -- 1--
WATER . 

CONTENTS

PROJECT NAME
Tetrachloroethylene Spill

5 
—k-

LtOUIO 
UMfTS

o z

s
r:
lA

£

LU

S
S5

I— “

LOG OF BORING NUMBER
B-5

a 
a:

o

S)38

®22

STS Consultants Ltd.
SITE LOCATION

21

o z

E2
Q r
LU Sj

co

B
S1^^
Fi 
mo

Reddish brown silty fine sand (SM)-moist-mediurn dense /

--------
40 50
4------h

SURFACE ELEVATION 1196.2
-Fill - brown silty sandy topsoil ~
Fill-light brown fine to medium sand (SP)-moist-loose

'1 - greenish brown fine to,coarse sand (SP) - with some
It and fine to medium gravel _______ _______ ,
" st'^meSium°^ense'"^ silty sand (SM)-with a trace of gravel

THE SIAA riFlCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES- IN SITU. THE TRANSITION MAY BE GRADUAL. | STS JOB NO

z o

? g
LU 

LU _| 
O LU

X--------------
10 20
4-----—

STANDARD 
PENETRATKW

10 20
BLOWS / FT.

40 50

O UNCONRHED COMPRESSIVE STRENGTH 
TONSIFP 

1 2
------ ------ h

PLASTIC 
UMrT%



Wausau Wisconsin

I
DESCRIPTION OF MATERIAL

30o

SURFACE ELEVATION 1196.2
13 SSI

-se- n n14 SS

I
I
I
I

I

I
I
I
I
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL.

± 15.0' WS,WD BORING STARTED 9-27-84WL STS OFFICE 54303
BCR BORING COMPLETED 9-27-84 2I WL ACH SMD 2 OFDRAWN BY SHEET NO.

12776-ARIG Mobile B-61 foreman CJGEVHWL APP'D BY STS JOB NO.

S5
5^

PROJECT NAME
Tetrachloroethylene Spill

OWNER
Wausau Chemical

Brown to grayish brown fine to coarse sand (SP) - with a trace of fine to medium gravel - moist to wet - dense 
to very dense

540 Lambeau 
Green Bay, WI

g

LU

5 
—I—

LIQUID 
LIMIT %

I 
n

LOG OF SCRiNG NUMBER
B-6 Continued

ARCHITECT—ENGINEER
STS Consultants Ltd.
SITE LOCATION

5h
>- H-

CD

ZD 30

LU 

z <
o

II

End of Boring
Boring advanced to 4.0 feet with solid-stem auger
Boring advanced from 4.0 to 53.0 feet with roller bit

and bentonite
53.0 feet of HW casing used
10.0 feet of 6" casing used
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 53.3 feet from 

the surface
The elevation of the top of the galvanized steel riser is 

1198.00

40 50
—I------1-

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT*
12 3 4

------- 1------- 1------- 1-------h-
PLASTIC WATER
LIMIT % CONTENT %

BLOWS / FT.

40 50

X------------
10 20

H----- 1—
STANDARD 
PENETRATION

10 20



Wausau, Wisconsin

I
DESCRIPTION OF MATERIAL

UJ

SURFACE ELEVATION 1196.4 30

I
I PA See log of boring 6

I
I
I
I

I
I
I

I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL

± 13.0’ WS, WD BORING STARTED 9-28-84WL STS OFFICE 54303

I BORING COMPLETED 10-1-84 1 1BCR SMDWL ACR OFSHEET NO.DRAWN BY

RIG Mobile B-61 foreman EVH CJGWL APP'D BY

2
4-

4 +

o z
UJ

2

End of Boring
Boring advanced to 21.5 feet with solid-stem auger
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 21.6 feet from

the surface
The elevation of the top of the galvenized steel riser 

is 1198.48

540 Lambeau 
Green Bay, WI

3 
---- 1----

WATER 
CONTENT %

OWNER
Wausau Chemical

PROJECT NAME
Tetrachloroethylene Spill

UNCOHFINEO COMPRESSIVE STRENGTH 
TONS/FT*

1
—I—
PLASTIC
LIMIT %

5 
—H-

LIOUID 
LIMIT %

5^ 
2
5

LU 

z <
<z> 
o

2 
co

a:
LU

o

cc

z o

>X 

o

-----A
50 

------ -
5 p. 
>- u- 
tr

h- CO 
z
X

LOG OF uGR'rvG
B-6A

ARCHITECT—ENGINEER

STS Consultants Ltd.
SITE LOCATION

X----------------------------
10 20 30 40
H------------------ h

STANDARD 
PENETRATION

10 20
SLOWS / FT.

40 50

STS JOB NO. 12776-A
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Wausau, Wisconsin

I
DESCRIPTION OF MATERIAL

I
SURFACE ELEVATION 1194.7 30

1 ss

n2 SS

I n5- 3 SS

TT TT4 SS

I HK5 SS

n n6 SS

ts-
7 SS ®32

I 28-

8 SS

I
II9 SSI

-3cr
If EL10 SS

85-

KU11 ss

I
I LL12 SS

I -48

Continued

I
I THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU. THE TRANSITION MAY BE GRADUAL. | STS JOB NO. SHEET NO.12775-A

\

1 OF 2

Brown to grayish brown fine to coarse sand (SP) - with 
some fine to medium gravel and a trace of coarse gravel - 
moist to wet - dense to very dense

Fill - brown silty fine sand (SM) - with roots, cinders 
and pieces of clay - with cobbles or rubble from 6.0 to 
7.0 feet - moist - loose to medium dense

5 
—b-

UOUID 
UMTTX

PROJECT NAME
Tetrachloroethylene Spill

OWNERWausau Chemical

o

LU
5^
s

LOG OF BORING NUMBER 
B-7

< 
CZ3

O

s 
ci

0 2^ 
!

5 21

cc

o 
o
cc

TT

sc
£

STS Consultants Ltd.
SITE LOCATION

o
<
52 
o

1

COMPflESSIVE STBEMGTH

12 3 4
------ 1------ 1------ 1------ 1—

PLASTIC WATER
LIMIT % CONTENT %

7 ,

I ,

t
I— “

BLOWS ! FT.

40 50

-------------------2^
30 40 50

H------ 1------h

X----------------
10 20

H------—
STANDARD 

'O' PENETRATION

10 20

®8
\
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I

Wausau. Wisconsin

DESCRIPTION OF MATERIAL
o tzI SURFACE ELEVATION 1194.7 30

13 SSI
■seI E14 SS

I

I
I
I
I
I
I
I

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL

10.0' WS,WDWL BORING STARTED 9-24-84 STS OFFICE
54303

BORING COMPLETED 9-25-84 2WL BCR SMD 2ACR OFSHEET NO.DRAWN BY

RiGMobile B-61 foreman EVH CJGWL APP'D by

30 +IXJ 

5^ 
S 
S5

si 
s £ 

C/3

OWNER
Wausau Chemical

PROJECT NAME
Tetrachloroethylene Spill

X s; 
o

End of Boring
Boring advanced to 10.0 feet with solid-stem auger
Boring advanced from 10.0 to 53.5 feet with roller bit 

and bentonite
53.0 feet of HW casing used
10.0 feet of 6" casing used
2“ ID PVC observation well installed with protector pipe 
The well tip was placed at a depth of 53.0 feet from 

the surface
The elevation of the top of ths galvanized steel riser 

is 1196.60

Brown to grayish brown fine to coarse sand (SP) - with 
some fine to medium gravel and a trace of coarse gravel - 
moist to wet - dense to very dense

540 Lambeau 
Green Bay. WI

5 
-4-

UOOlO 
UMrr%

o 
z<
CZ3
5

cc

obs
cc

g
s
LLI

O UNCONFINED COMPRESSIVE STRENGTH 
TONS/FT*
12 3 4

------- --------------- 1-------H-
PLASTIC WATER
LIMIT % CONTENT %

STS Consultants Ltd.
SITE LOCATION

LOG OF SOR!f4G NUMBER
B-7 Continued

■ ARCHITECT—ENGINEER

CC >
Q cn
I— co
z

----------A
40 50
J------H

BLOWS / FT,

40 50

STS JOB NO. 12776-A

X--------------
10 20
H----- 1—

STANDARD 
PENETRATION

10 20
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WailSALL VJ5 c; rnn^ i n

g DESCRIPTION OF MATERIAL

I 1194.7SURFACE ELEVATION 30

I
I

PA See log of boring 7I -w-

I
I
I
I

I
I

I
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN SITU, THE TRANSITION MAY BE GRADUAL

BORING STARTED 9-25-84WL STS OFFICE
54303

BORING COMPLETED 9-25-84BCR 1 1WL SMDACR OFDRAWN BY SHEET NO.

RiGMobile B-61 foreman 12776-AEVH CJGWL APP’D BY STS JOB NO.

2 + 4 +

30 -+
o z

540 Lambeau 
Green Bay, MI

3 
---- 1----

WATER 
CONTENT %

5 
—t-

LIOUID 
LIMIT %

End of Boring
Boring advanced to 18.5 feet with solid-stem auger
2" ID PVC observation well installed with protector pipe
The well tip was placed at a depth of 18.6 feet from 

the surface
The elevation of the top of the galvanized steel riser is 

1196.79

>g

< 
o

s
5

LOG OF BORING NUMBER
B-7A

ARCHITECT-ENGINEER

o UNCONFINEO COMPRESSIVE STRENGTH 
TONS/FP 

1 
------ 1—

PLASTIC 
LIMIT "A

OWNER
Wausau Chemical

PROJECT NAME
Tetrachloroethylene Spill

£3
STS Consultants Ltd.
SITE LOCATION

Q.

5 p.

Cl
CD

----------A
40 50
H------H

BLOWS ! FT.

40 50

X--------------
10 20

H------—
(Ol STANDARD 
<> PENETRATION

10 20



I

I
TABLE 6

I PERMEABILITY TEST RESULTS

I
I Depth(ft.)Well No. Rising Head

2 X 10-31 23

I 10-2 2 X 10-23 161 -9 X
10-13A 65 •2 X

I 10-13C 29 •1 X
•15 X 10-14 60I '19 X 10-1 -8 X 10-24A 30

I •3 X 10-1 -1705 • 2 X 10
.4 X 10-2.4 X 10-2706

I .2 X 10-1•2 X 10-17 60
.1 X 10-27A 30I

I
I

I

I

Permeability cm/sec.) 
Falling Head
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I
I

GENERAL NOTES

I DRILLING & SAMPLING SYMBOLS:

I ss

I
I WATER LEVEL MEASUREMENT SYMBOLS:

I
I
I GRADATION description & TERMINOLOGY:

I
Size Range

I Boulders Over 8 in. (200mm| Trace 1 -9

Cobbles Little 10- 19

I Gravel Some 20-34

Sand 35 - 50And

I Silt

Clay Smaller than 0.005mm

I
CONSISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SOILS:

I
Consistency N - Blows/ft. Relative Density

I
1
I

WL 
WCI 
DCI 
WS 
WD 
BCR 
ACR 
AB

ST 
PA

Unconfined Comp.
Strength, Ou, tsf

Water Levei
Wet Cave In
Dry Cave In
While Sampling
While Drilling
Before Casing Removal
After Casing Removal
After Boring

Maior 
Component 
Of Sample

Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon, except 
where noted.

Very Soft
Soft
Medium (Firm)
Stiff
Very Stiff
Hard
Very Hard

Descriptive Termls) 
(Of Components Also 

Present in Sample)

Osterberg Sampler — 3" Shelby Tube 
Hollow Stem Auger 
Wash Sample 
Fish Tail 
Rock Bit 
Bulk Sample 
Pressuremeter test - in situ

Very Loose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense

Percent of 
Dry Weight

< 0.25
0.25 - 0.49 
0.50 - 0.99 
1.00 - 1.99 
2.00 - 3.99
4.00 - 8.00 

>8.00

8 in. to 3 in.
(200mm to 75mml

OS 
HS 
WS 
FT 
R8 
BS 
PM

0-3 
4-9 

10 - 29
30 -49 
50-80 

80+

^4 to ^200 sieve 
(2mm to .074mm)

3 in. to ^4 sieve 
(75mm to 2mm)

Diamond Bit - NX: BX: AX 
Auger Sample 
Jar Sample 
Vane Shear

Standard "N" Penetration;

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In pervious soils, the 
indicated elevations are considered reliable ground water levels. In imoervious soils, the accurate determination of ground 
water elevations is not possible in even several days observation, and additional evidence of ground water elevations must 
be sought.

Split Spoon - 1 3/8" I.D.. 2" O.D.. unless 
otherwise noted
Shelby Tube — 2" O.D., unless otherwise noted
Power Auger

DB :
AS : 
JS 
VS :

Coarse Grained or Granular Soils have more than 50% of their dry weight retained on a ^200 sieve; they are described as: 
boulders, cobbles, gravel or sand. Fine Grained Soils have less than 50% of their dry weight retained on a —200 sieve; they 
are described as: clays or clayey silts if they are cohesive, and silts if they are non-cohesive. In addition to gradation, 
granular soils are defined on the basis of their relative in-place density and fine grained soils on the basis of their strength or 
consistency, and their plasticity.

Passing #200 sieve 
(0.074mm to 0.005mm)



I
I

FIELD PROCEDURES

I
I
I
I
I
I

I
I
I

I
I I

I
I
I

1I
i

The sandy soils of this site were tested and sampled in general accordance 
with ASTM Specification D 1586-67, "Standard Method for Penetration Tests 
and Split-Barrel Sampling of Soils." Briefly, the sampling procedure in­
volved driving a 2-inch OD standard sampler 18 inches with a 140-pound weight 
freefalling a distance of 30 inches. The number of blows required to drive 
the sampler the final foot was recorded as the Standard "N" Penetration.
This N-value is used by Soils Engineers to make a preliminary estimate of the 
strength and compressibility of the soil. After driving, the sample was 
returned to the surface and opened. The length of sample (recovery) was 
measured and the soil was preliminarily classified according to type by a 
Soils Technician. A representative portion of each sample was then sealed 
in a glass jar, labeled, and returned to our laboratory for further examination 
and testing.

The depth at which groundwater was encountered while sampling or drilling 
was observed and noted on the field logs. Following completion of the 
borings, the depth to standing, water was again observed. These observa­
tions are presented on the lower left hand corner of the soil boring logs 
included in the Appendix.

The clayey soils of this site were sampled in general accordance with ASTM 
Specification D 1587-67, "Standard Method for Thin-walled Tube Sampling of 
Soils". Briefly, each sample was obtained by hydraulically pushing a 2-inch 
OD thin-walled tube 2 feet into undisturbed soils at the bottom of the boring. 
After the tube was retrieved, the length of the sam.ple (recovery) was measured. 
The soils exposed at the lower end of the tube was preliminarily classified 
according to type by a Soils Technician and a pocket penetrometer was used to 
estimate the unconfined compressive strength. The tube was then sealed at 
both ends with packing and rubber caps and returned to our laboratory for 
extrusion, additional examination and testing.



I
I PROCEDURES REGARDING FIELD LOGS,

LABORATORY DATA SHEETS AND SAMPLESI
I
I
I I
I
I
I

t

I
I !

I
I

I

I
I
I

I
! (

I

!

i !
i

i

Specifically, field logs are prepared during performance of the drilling and 
sampling operations which are intended to portray essentially field occurrences, 
sampling locations and other information.
Samples obtained in the field are frequently subjected to additional testing and 
reclassification in the laboratory by more experienced soils engineers, and 
differences between the field logs and the final logs exist.

{
i

i

I

I

In the process of obtaining and testing samples and preparing the report, proce­
dures are followed that represent reasonable and accepted practice in the field 
of soil and foundation engineering.

Samples taken in the field, some of which are later subjected to laboratory 
tests, are retained in our laboratory for sixty (60) days and are then destroyed 
unless special disposition is requested by our client. Samples retained over a 
long period of time, even in sealed jars, are subject to moisture loss which 
changes the apparent strength of cohesive soil, generally increasing the strength 
from what was originally encountered in the field. Since they are no longer 
representative of the moisture conditions initially encountered, an inspection 
of these samples could recognize this factor.
It is common practice in the soil and foundation engineering profession that 
field logs and laboratory test data sheets not be included in engineering reports, 
because they do not represent the engineer's final opinion as to the appropriate 
descriptions for conditions encountered in the exploration and testing work. On 
the other hand, we are aware that perhaps certain contractors and subcontractors 
submitting bids or proposals on work might have an interest in studying these 
documents before submitting a bid or proposal. For this reason, the field logs 
will be retained in our office for inspection by all contractors submitting a 
bid or proposal. We would welcome the opportunity to explain any changes that 
have and typically are made in the preparation of our final reports, to the 
contractor or sub-contractors, before the firm submits its bid or proposal, and 
to describe how the information was obtained to the extent the contractor or 
subcontractor wishes. Results of laboratory tests are generally shown on the 
boring logs or are described in the text of the report, as appropriate.

The Engineer preparing the report reviews the field and laboratory logs, classifi­
cations and test data^ and in his judgement in interpreting this data, may make 
further changes.
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APPENDIX C

I
I

I

I

I

Well Installation Diagrams 
Well Location Diagrams 

Result of Chemical Analysis (Tables 6 to 10) 
Groundwater Contours



I
FIELD WELL INSTALLATION DIAGRAM 

1)
STAINLESS, OTHER 

2)
OTHER 

3)
2.0' OTHER 

SCREEN SIZE .CIO4)

I 5) INSTALLED PROTECTOR PIPEW/LOCK? ?fES OR NO

6) WAS SOLVENT USED? TES, OR NO
gi

2.0' 7)>

I 8)

9)
COMPRESSED AIR

H.5'

z-^-o'I
I CCLEARj TURBID,

2.5' I
OR .NO,14) DID THE WATER SMELL? YES

I 15) WATER LEVEL SUMMARYIF

so' 2,0'I 2) OTHER MEASUREMENTS;

DATE  Ft. PROMT, ST. PIPE
BOTTOM CAP Ft. PROMT, ST. PIPEDATE  

yeS)or no Ft. PROMT, ST. PIPEDATE.  

DATE  Ft. PROMT, ST. PIPE

I
R-.3CWell No.

£VHDRILLER DRILL CREW

CH£V''IC.^L STS JOB No. 1277^--

I

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

LU 
O 
< 
U. 
o: 
Z) 
in 
Q 
Z 
Z 
o 
cc 
a 
o 
F-

*
•A
4
4

e

UJ 
5 
LL 
O 
Q.

JOB/CLIENT
FW: 1-983

MATERIAL
(CROSS OUT IF NOT 

DRILLED)
Coarse pea

HOW WAS WELL DEVELOPED?
BAILING, CAMPING J SURGING,

STS Consultants Ltd. 

TYPE OF PIPE JOINTS?
CBELLEDJCCOUPLINGS.:) THREADED,

BACKFILL 
MATERIAL 

BE.MTONlTg 
CL'JFRY

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR (NO)

PEA GRAVEL 
CONCRETE SAND < 

ON-SITE SAND
(CIRCLE ONE)

13) WATER CLARITY AFTER DEVELOPMENT?
CCLEAR.C TURBID, OPAQUEBENTONITE 

, , (CROSS OUT IF NOT USED) C

J R

s

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, CTURBIDD OPAQUE

TYPE OF WELL SCREEN 
<PyC> GALVANIZED, STAINLESS,

WAS DRILLING MUD USED? NO
SOLID AUGER, HOLLOW STEM AUGER, 

(waTerD revert, bentonite

concrete
Z.O , , (CROSS OUT IF NOT USED)

TYPE OF PIPE?
fVC^ GALVANIZED,

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
H, 4 Ft. or DRY

11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 2(0 GAL.

DATE INSTALLED (0-(-fi^/o-2-R4- DRILL RIG 
/

\A(RZ.

10) TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min.. C30 min.) OTHER  

PIPE DIA.
Z in.

SCH. 
(IF PVC USED)

END CAP WITH HOLE
ON STAN DPI PE?< 

YESOFK^ \



I FIELD WELL INSTALLATION DIAGRAM
STS Consultants Ltd. 

  

1)
OTHER 

I 2)
OTHER 

3)
Z.o' OTHER 

GAUZE4) SCREEN SIZE

I 2,0' 5) INSTALLED PROTECTOR PIPE W/LOCK? (yes; or NO

WAS SOLVENT USED? 'YES; OR6) NO

2.0' 7)

I 8)

9)I COMPRESSED AIR

10)

11)

I 12)

CCLEAR.J) TURBID,
3.5'

DID THE WATER SMELL?14) YES

I 15) WATER LEVEL SUMMARYIT IF

CPEA GRAVEL?

I 3.0 ‘
2) OTHER MEASUREMENTS;

Ft. PROMT, ST. PIPEDATE  

I Ft. PROMT, ST. PIPEDATE  

Ft. FROM T, ST. PIPEDATE  

I Ft. PROMT, ST. PIPEDATE  

I
3'4Well No. DATE INSTALLED Df?-ZDRILL RIG

I £VHDRILLER DRILL CREW lA/RZ

I CHE.’VMC.AL STS JOB No. 

I

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

TYPE OF PIPE JOINTS?
BELLED, ^COUPLINGS,? THREADED,

TYPE OF PIPE?
PVC, ^GALVANIZED?) STAINLESS,

UJ 
O 
< u. tr
Ui 
a 
•z. 
Z5 
o 
ir 
a 
o

BACKFILL
MATERIAL 

Pg.MTQNITg

BENTONITE 
PELLETS 

(CROSS OUT IF NOT USED)

flOTTOW CAP 
WITH HuLby 
■YeS-OR-NO-

CONCRETE
(CROSS OUT IF NOT USED)

JOB/CLIENT
FW: 1-983

WATER CLARITY BEFORE DEVELOPMENT?
\gLEAR,?) TURBID, OPAQUE

HOW WAS WELL DEVELOPED?
BAILING, Crumping?' surging.

bl
ICROS

TYPE OF WELL SCREEN
PVC, Cgalvanized,? stainless.

CON-SITE SAND?
(CIRCLE ONE)

DID STANDPIPE COME UP WHEN CASING WAS PULLED? 
YES OR (NO?

13) WATER CLARITY AFTER DEVELOPMENT?
CCLEARC turbid, OPAQUE

UJ 
53.7' 5 u. 

O

H

WAS DRILLING MUD USED? Y5S
SOLID AUGER, HOLLOW STEM AUGER, 
WATER, REVERT, Cb'ENTONITE?

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 210 GAL.

I
■A

OR (no.

TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., 230 min.~? OTHER  

5) Y

OONORFTFRANn ’’
1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?

I l.n Ft. or DRY

END CAP WITH HOLE 
ON STANDPJPE\

YES OR(^ \

PIPE DIA.
Z in.

SCH.
(IF PVC USED)

material 
(CRObe outX not 

ORHZED)



I
I FIELD WELL INSTALLATION DIAGRAM

STS Consultants Ltd.

1)
OTHER 

I 2)

3)
2.0' OTHER 

GOSCREEN SIZE4)

I 2.0' 5) NO

WAS SOLVENT USED?6) YES

2.0'I 7)

I 8)

9)I COMPRESSED AIR

10)

I iB.a' 11)
(43'

I 12)

13)I iCRI DID THE WATER SMELL? YES OR NO14)

II WATER LEVEL SUMMARY15)(CRI IT IF Si !)

lO.O'I 2) OTHER MEASUREMENTS;(CIRCLE ONE)

Ft. PROMT, ST. PIPEDATE  

I Ft. PROMT, ST. PIPEDATE  

Ft. PROMT, ST. PIPEDATE  

I Ft. PROMT, ST. PIPEDATE  

I
Well No. DATE INSTALLED DRILL RIG 

EVHDRILLER DRILL CREW 

\M/\US4U STS JOB No. 

I

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, <TURBID2 OPAOUE

LU 
O 
< 
u. 
tx 
Z) 
cn
Q 
2

O 
cr 
o 
a (-

INSTALLED PROTECTOR PIPE W/LOCK? 'lYES.' OR 

OR (N^

JOB/CLIENT
PW: 1-983

CONCRETE
(CROSS OUT IF NOT USED)

LU 
§ 
U. 
O 
Q.

J

HOW WAS WELL DEVELOPED?
BAILING, :pUMPING-^ SURGING,

TYPE OF PIPE JOINTS?
BELLED, CCOUPLINGS;) THREADED, OTHER 

TYPE OF PIPE?
PVC, ^GALVANIZED? STAINLESS,

TYPE OF WELL SCREEN
PVC, CGALVANIZED,) STAINLESS,

END CAP WITH HOLE 
ON STANDPIPE?^ 

YES OR(^

BACKFILL
MATERIAL 

4 GF^VFl-

BOTTOM CAP 
WITH 

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR <NO1

T
 a

CONCRETg-SANP'
CON-SITE SAND) >

WATER CLARITY AFTER DEVELOPMENT?
<CLEAR.> TURBID, OPAQUE

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal.. 10 gal., 15 gal., OTHER 230 

WAS DRILLING MUD USED? NO
CSOLID AUGER,.) HOLLOW STEM AUGER.

WATER, REVERT, BENTONITE

ENTONJ-TE 
P^irtCETS 
tSOUT IF NOruSED)

TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., <30 min.? OTHER  

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
lO.q Ft. or DRY

MATERIAL 
(CR0b60UT>tF NOT 

 RWED)

PIPE DIA.
A- in.

SCH.
(IF PVC USED)



I
I FIELD WELL INSTALLATION DIAGRAM

1)
OTHER 

I 2)
OTHER 

3)I 2.0' OTHER 
SCREEN SIZE 4)

I 2.0\, 5) NO
6) WAS SOLVENT USED? YES

I 7)2.0

I 8)

9)I COMPRESSED AIR

I 42.6'

I
I 3.C)' K

14) DID THE WATER SMELL? YES OR NO

I 15) WATER LEVEL SUMMARY' ' (CflI

4:0' 3.0'
2) OTHER MEASUREMENTS;

Ft. PROMT, ST. PIPEDATE  

I DATE  Ft. PROMT, ST. PIPE

Ft. PROMT, ST. PIPEDATE  

I Ft. PROMT, ST. PIPEDATE  

I
B'5Well No. q-27-g4- DR-2.DATE INSTALLED DRILL RIG

EVHDRILLER DRILL CREW 

)2776-ACHESAICAi STS JOB No.I

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

HOW WAS WELL DEVELOPED?
BAILING, Crumping,> surging,

TYPE OF PIPE JOINTS?
BELLED, CCOUPLINGST) THREADED,

TYPE OF PIPE?
pvc, cgalvanizedC) stainless,

INSTALLED PROTECTOR PIPE W/LOCK? <Y^ OR

OR

CONCRETE
(CROSS OUT IF NOT USEDl

-BOTTOM CAP
■WITH HOLE?-

LU 
o < 
LL 
cc 
ZD 
w 
Q 
-z.
o □c o 
O

LU 

5 
U- 
O 
□. BENTONITE 

PELLETS 
(CROSS OUT IF NOT US£D|

JOB/CLIENT
FW: 1-983

5
J-,

TYPE OF WELL SCREEN
PVC, CgalvanizedL) stainless,

STS Consultants Ltd. 
  

BACKFILL
MATERIAL

SENTOMITg

DID STANDEE COME UP WHEN CASING WAS PULLED?
YES OR

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
Ft. or DRY

WAS DRILLING MUD USED?TES
SOLID AUGER, HOLLOW STEM AUGER, 
WATER, REVERT, CBENTONIT^

11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER  

13) WATER CLARITY AFTER DEVELOPMENT?
CLEAR, TURBID, OPAQUE

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, TURBID, OPAQUE

10) TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., <30 min.^ OTHER  

VATE.RI
(CROSSOUW!

 RWED'

PEA GRAVEL 
CONCRETE SAND

ON-SITE SAND >
(CIRCLE ONE) .

PIPE DIA.
2 in,

SCH.
(IF PVC USED)

END CAP WITH HOLE 
ON^^ANDPIPE\

(YE^OR NO \



I FIELD WELL INSTALLATION DIAGRAM
STS Consultants Ltd. 

  

1)

I 2)

3)I 2.0’ OTHER 

4) SCREEN SIZE Pin

5) INSTALLED PROTECTOR PIPEW/LOCK? YES OR2.0’, NO

6) WAS SOLVENT USED? YES OR CnO,
2.0’I 7)

I 8)

9)
COMPRESSED AIR

14:7'

I lED) DID THE WATER SMELL? OR NO14) YES

15) WATER LEVEL SUMMARY

lo.o'I 2) OTHER MEASUREMENTS;

Ft. PROMT, ST. PIPEDATE  
BOTTOM CAP DATE  Ft. PROMT, ST. PIPE

NO DATE  Ft. PROMT, ST. PIPE

DATE  Ft. PROMT, ST. PIPE

I
Well No. PR-2DATE INSTALLED DRILL RIG

DRILLER DRILL CREW 

WAtJSAU CHEtV\lC,AL 127 7^-^STS JOB No.

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

CONCRETE
(CROSS OUT IF NOT USED)

i>
% 
9^

LU o < u. 
cc 
o co
Q 
2 
D o 
ir o 
o

SILICA SAND
(CROSS OUT IF NOT USED)

JOB/CLIENT
FW: 1-983

5

I
Ji

HOW WAS WELL DEVELOPED?
BAILING. ;PUMPING2 SURGING,

TYPE OF PIPE JOINTS?
BELLED, <COUPLINGS,> THREADED, OTHER 

TYPE OF PIPE?
PVC. -CGALVANIZED^ STAINLESS, OTHER 

TYPE OF WELL SCREEN
PVC, CGALVANIZEDC) STAINLESS,

BACKFILL 
MATERIAL

D M

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR TJo)

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
‘I-3 Ft. or DRY

XF NOT
(DI

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, CTURBID? OPAQUE

WAS DRILLING MUD USED? (NO
CSOLID AUGER,7 HOLLOW STEM AUGER, 
WATER, REVERT, BENTONITE

11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 220 GAl

T4ATERI
(CR0&6 OU

ORlWl

13) WATER CLARITY AFTER DEVELOPMENT?
CLEAR.:.' TURBID. OPAQUE

10) TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min.. QO min.:? OTHER  

PIPE DIA.
7 in.

SCH.
(IF PVC USED)

I8-7' J
LU

U.
O
Q. ^^TONJ7

FB&<srs
■ , (CROSSOUT IF NOTS

PEA GRAVEL 
CONCRETE SAND J 
<ON-SITE SAND^ »

(CIRCLE ONE) .

END CAP WITH HOLE
ON STANDPi£E\

YES OR(@I \



I
I FIELD WELL INSTALLATION DIAGRAM

STS Consultants Ltd.
 =  

1)
OTHER 

I 2)
OTHER 

3)I 2.0'
6^0 C-7fk(l-Z.ESCREEN SIZE4)

I 5) INSTALLED PROTECTOR PIPE W/LOCK? yE; OR NO2.0
WAS SOLVENT USED?6) YES

I 7)

8)

9)
COMPRESSED AIR

4-2.3'I
53.3'

2.S'
NO^DID THE WATER SMELL? YES OR14)

I 0 WATER LEVEL SUMMARY15);CR( rf IF :di

4.5'

I 5.0'
3- 2) OTHER MEASUREMENTS:

FL PROMT, ST. PIPEDATE  

Ft. PROMT, ST. PIPEDATE  

Ft. PROMT, ST. PIPEDATE  

Ft. PROMT, ST. PIPEDATE  

I
Well No. B-G nR-2DATE INSTALLED DRILL RIG

I DRILLER EVH DRILL CREW IA/RZ-

W AUS A'J STS JOB No. 

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

JOB/CLIENT
FW: 1-983

CONCRETE
(CROSS OUT IF NOT USED)

LU 
o 
< 
LL 
tr 
3D

Q -z.
a cc 
o
O 
I-

—I 
LU 

5
LL 
o 
0.

HOW WAS WELL DEVELOPED?
BAILING, SpUMPING5 SURGING,

4
4

1

TYPE OF PIPE?
pvc, cgalvanizedA stainless.

TYPE OF WELL SCREEN
PVC, CGALVANIZ^ STAINLESS, OTHER 

TYPE OF PIPE JOINTS?
BELLED, CCOUPLINGSO THREADED,

2.0'

BOTTOM CAP 
WtTIt HOLE?
YES OR

BACKFILL 
MATERIAL

Re.MTQM it;

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR 4^

PEA GRAVEL 
CONCRETE SAND 

ON-SITE SAND 
(CIRCLE ONE)

BENTONITE
PELLETS 

(CROSS OUT IF NOT USED) ij

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, CtURSID?) OPAQUE

OR (@1

WAS DRILLING MUD USED? TES
SOLID AUGER, HOLLOW STEM AUGER, 
WATER, REVERT, fBENTONITE?

1) DEPTH FROM T, STANDPIPE AFTER DEVELOPMENT?
)S.O Ft. or DRY

11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 210 GAL.

ATERL
(CRO'&SOUTzF 

DRK^D)

13) WATER CLARITY AFTER DEVELOPMENT?
C'CLEAR^) TURBID, OPAQUE

10) TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., 230 min.2 OTHER  

END CAP WITH HOLE
ON STANDP1SE?\

YES OR(@) \

PIPE DIA.
2 in.

SCH.
flF PVC USED)



I FIELD WELL INSTALLATION DIAGRAM
STS Consultants Ltd. 

  

1)
OTHER 

I 2)
OTHER 

3)2.0'
4) SCREEN SIZE 

I 5) INSTALLED PROTECTOR PIPEW/LOCK? YES) OR NO

6) WAS SOLVENT USED? YES OR NOI s

I 2.0' 
' r

7)

8)

9)

I COMPRESSED AIR

I 2(.G' I7.G'

I
I CCLEAR.O TURBID,I

iED) 14) DID THE WATER SMELL? YES OR NO ■

I 15) WATER LEVEL SUMMARY

10.0'I 2) OTHER MEASUREMENTS;
c

DATE  FL PROMT, ST. PIPE

I DATE  FL PROMT, ST. PIPE

DATE  Ft. PROMT, ST. PIPE

DATE  FL PROMT, ST. PIPE

I
fO-l -84-Well No. DATE INSTALLED DR-2DRILL RIG

I DVHDRILLER DRILL CREW 

\NAnSM) CP.ENAiCAL STS JOB No. 

I

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

s>
ts

LU 
O 
< 
UL 
cc 
Z3 w 
a z 
Z) o 
tr 
a 
o

LU 

5 
u. 
O 
0. 
H

JOB/CLIENT
FW; 1-983

HOW WAS WELL DEVELOPED?
BAILING, CPUMPINGD SURGING,

TYPE OF PIPE JOINTS?
BELLED, CCOUPLINGSQ THREADED,

TYPE OF PIPE?
pvc, Cgalvanized,O> stainless.

TYPE OF WELL SCREEN
PVC, Cgalvanized,0 stainless, other 

BOTTOM CAP 
WIIH HOLE? 
(X^OR NO

BACKFILL 
MATERIAL 

S.'TC
.^^^^^cJ■GffAVPL

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR

13) WATER CLARITY AFTER DEVELOPMENT?
CCLEAR.O TURBID, OPAQUE

12) WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, CTURBID;, OPAQUE

-^NCRETE SAND !♦. 
Con-site sand^) ?

(CIRCLE OrJE: »

WAS DRILLING MUD USED? NO
CSOLID AUGERD hollow stem AUGER, 

WATER, REVERT, BENTONITE

■E^iTOI^ 
PSE^S 
rSOUT IF NOTS

CONCRETE
2.0 , , (CROSS OUT IF NOT USED)

11) APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 220 GAI

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
 Ft. or DRY

10) TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., QO min.,T OTHER  

END CAP WITH HOLE
ON STAND^E\

YES0R(^ \

material 
(CRO^ OuptF NOT

PIPE DIA.
“Z- in.

SCH.
(IF PVC USED)



I FIELD WELL INSTALLATION DIAGRAM

I 1)
OTHER 

I 2)
OTHER 

3)
2.0' OTHER 

<^0 GAUZESCREEN SIZE4)

I 5) NO

6) WAS SOLVENT USED? YES

2.0'- 7)

8)

9)

I COMPRESSED AIR

10)

I ^2.5' 11)

I 12)

I z.s'
ORDID THE WATER SMELL?14) YES

I 15) WATER LEVEL SUMMARY(CHI IT IF ID)

4.0'
3.0'

S’ 2) OTHER MEASUREMENTS:

DATE  Ft. PROMT, ST. PIPE

T4ATERIAI/

22,,! Ft. PROMT, ST. PIPEDATE  

DATE  Ft. PROMT, ST. PIPE

Ft. PROMT, ST. PIPEDATE  

I Well No. B-7 DATE INSTALLED DRILL RIG DF?-Z

£VHDRILLER lA/ P2.DRILLCREW

/277A?-ASTS JOB No.

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

LU 
O 
< 
ll cc 
Z) 
co 
Q 
z 
Z) 
o cz 
o 
o 
(-

PIPE DIA.
0 in.

■BOTTOM CAP
^T-TH HOLE^

YES OR NO

SCH.
(IF PVC USED)

CONCRETE
2.0'. , (CROSS OUT IF NOT USED)

BENTONITE 
PELLETS

, , (CROSS OUT IF NOT USED)

£I

JOB/CLIENT 
FW: 1-983

s

WATER CLARITY BEFORE DEVELOPMENT?
(CLEAR,;) TURBID, OPAQUE

HOW WAS WELL DEVELOPED?
BAILING, CPUMFING,O SURGING,

TYPE OF PIPE JOINTS?
BELLED, fCOUPLINGST) THREADED,

TYPE OF WELL SCREEN 
pvc,A'GalvanizedT stainless.

TYPE OF PIPE?
PVC, TSALVANIZEDd STAINLESS,

gp
STS Consultants Ltd. 

 

Cpea gravelO
-COfiJCRETE
^N--SITE SAJ4O-

, (CIRCLE ONE)

BACKFILL 
MATERIAL 

<L jq

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR

LU
53.0' 5 u. o 

Q.

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER Z.'O AAL,

TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., (30 min.,3 OTHE.R  

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
/2.3 Ft. or DRY

13) WATER CLARITY AFTER DEVELOPMENT?
CCLEARJ) TURBID, OPAQUE

END CAP WITH HOLE 
ON STANDPIPE?^.

YESOR(^ \

INSTALLED PROTECTOR PIPE W/LOCK? OR

OR (n^

WAS DRILLING MUD USED? Yc5 (TO AcOVZ SOTEEN) 
SOLID AUGER, HOLLOW STEM AUGER.
WATER, REVERT, CBENTONITEO

4

^\4ATERIAlZ^
(CRoX,ouT xnot ;

DRhjz^)



I FIELD WELL INSTALLATION DIAGRAM
STS Consultants Ltd.

I 1)
OTHER 

2)
OTHER 

3)I Z.l' OTHER 
JZ.~4) SCREEN SIZE

2.0' INSTALLED PROTECTOR PIPE W/LOCK? <^7 OR5) NO

WAS SOLVENT USED?6) YES OR CnO
2.0' 7)

I 8)

9)
COMPRESSED AIR

10)

I 11)

12)

13)I (Cl 14) DID THE WATER SMELL? YES OR QW

I 15) WATER LEVEL SUMMARY

li.o’
lO-O'I 3- 2) OTHER MEASUREMENTS;

DATE  Ft. PROMT, ST. PIPE

I DATE  Ft. PROMT, ST. PIPE

DATE  Ft. PROMT, ST. PIPE

I DATE  Ft. PROMT, ST. PIPE

Well No. R-25-84 DF^-2.DATE INSTALLED DRILL RIG

I DRILLER EVH DRILL CREW \NR7-
A! 12776-A.STS JOB No.

BENTONITE 
POWDER

STANDPIPE 
STICK-UP

WELL 
SCREEN 
LENGTH

eOTTOM CAP 
WITH HOLE? 
YES OR NO

s
5>

CONCRETE
(CROSS OUT IF NOT USED)

JOB/CLIENT
FVJ-. 1.983

WATER CLARITY AFTER DEVELOPMENT?
(CLEAR,? TURBID, OPAQUE

WATER CLARITY BEFORE DEVELOPMENT?
CLEAR, (TURBID.? OPAQUE

HOW WAS WELL DEVELOPED?
BAILING, CRUMPING,? SURGING,

TYPE OF PIPE JOINTS?
BELLED, (COUPLINGS?? THREADED,

TYPE OF PIPE?
PVC, (GALVANIZE'D?) STAINLESS,

TYPE OF WELL SCREEN
PVC, (GALVANIZED? STAINLESS,

(PEA GRAV^ 
CONCRETE SAND

ON-SITE SAND 
(CIRCLE ONE)

BACKFILL 
MATERIAL 
nN EI'YE.

L-<,?aV£L

DID STANDPIPE COME UP WHEN CASING WAS PULLED?
YES OR

END CAP WITH HOLE 
ON STAND^ETi.

YESOR(^ \

l-'SItlCA^ND 
'l5^STDUTIFN(3rwS«U. I 

5>

WAS DRILLING MUD USED? NO 
(SOLID AUGER? HOLLOW STEM AUGER,

WATER, REVERT, BENTONITE

- ^'■"^NTObHTE" 
BfetsLETS 
is OUT IF fJO<USED)

APPROXIMATE WATER VOLUME REMOVED OR ADDED?
5 gal., 10 gal., 15 gal., OTHER 220 SAu.

TIME SPENT FOR WELL DEVELOPMENT?
5 min., 15 min., (30 min.? OTHER  

1) DEPTH FROM T. STANDPIPE AFTER DEVELOPMENT?
/2.T Ft. or DRY

LU a 
< 
ll 
c
tn
Q 
-Z.

O 
cc o
o 
I-

/g.G' d 
LU 

5 
u. 
O

materl
(CRO^OUpF 

DRtXSO)

PIPE DIA.
2 in.

SCH
(IF PVC USED)
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LAB RESULTS

I

I 
I
I 
I

I 
I 
I 
I

I 
I 
I

SIMULTANEOUS
SAMPLING PROGRAM



I TABLE 6
1WAUSAU, WII

«fiLf lAi Ksitrs FD( rtojtci mk: musw

I
I

CH.[IROF[Xm-'<.0«tI
I
I

RS CHiaJiI
I
I De.»-ofo(ji *:.irpt

I it/si/w Er« ■ 14 RS » '1.1

It/SI/U tF» M IM RS RS RS

I •l.»

I
I

mopofowi '2.4ppb

I
U.S

I

SOOI4 
saots 
SO"lb 
SIXII7 
SIK'IS 
sa-ii 
sw:s

ii/si/M cr« » v* 
10/01/M EFA M l« 
11/01/M EP« M not 
ll/OI/M EF« M not

STtriOR 
lOUUlBR

n 
IS 
RS 
a

a 
a 
a 
» 
u 
a 
a

RS 
a 
a 
a 
IS

a 
a 
a 
a

a 
a 
a 
a

a 
a 
a

laUERE '2.>p*
c».DFofDRR si.ut^. aiariftiNMC 'i.ipa

1,1,1-niioiowtiHW 'i.oppb
IBtUEir Jpppt. [IHltHRHK 'I.Sppb

1.1- 1101 ORBfTHtlC 'l.tpoP
1.1.1- IIIICK.OF'KIIWC '2.1ppl

(Morarnm ;:.kpt
I«.Ut« 'l.OppP
KiiEie iijppii
lOLUtlE UJppb. ElHTLKIZt* 'Z.tSppt

1BtllERE-'2.4
DlBROfDCT-'Z.Opob, in.««-'J.5ppb
l,l,l-lRICKl.DRttIltt«-'1.5opb. IBLUtlC-ZJ.bppb. EIHfLHICEH'Ka

KTECTin URIT IMTEFl • I ppb 
sEiEciiw imn (Mill • sppb

OIHER VHIIIU OPBMIC E0RHWIB5 KTECTES

•001 
•002 
•001 
•004 
M03 
•004 
ao7 
aos 
•004 
aiv 
an 
ai2 
an 
ai4 
•on

a 
a 
a 
a

a 
a
'4.17

U1

a 
a 
a 
a

KE 
(ppbi

rti 
<ppbi

tCE 
(ppb I

SOO74 
5a(44 
SOoSl 
S1‘)S2 
aool 
S0i/«3 
SOOS4 
5OO«4 
so« 
SOO84 
aot7 
soon 
soon

U.7 
lit

a 
a 
a 
a 
a

'1.2 
21.4 
U.b 
n.3 
'7.1
47.4

$0041 
SIW42 
tO<j41 
50744 
SOMS 
50'46 
50'4’ 
50041 
soon 
SOOiO 
50031 
so;-?’ 
sort! 
SO<73.4
5)055 
50034 
tO"54

tt/17/M aillOk KLl 11 
tt/l7/l4 KxnOR KLl 12 
St/I7/I4 RCWIIDR KLL 11 
•t/17/M mtlllDt KU 14 
st/i7/i4 mnoF KLL n 

noiliotl KLL 14 
Ot/17/S4 imiioi KLL 17 
Ot/t7/M lOXlIOF KU IB 
Ot/17/M KRSEI KU 
Ot/|7/B4 ClTi KLL 11 
St/|7/M cm KU 14 
Ot/17/84 cm KLl 14 
Ot/I7/B4 cm KU 17 
Otzl7/g4 cm KLL IB 
04/17/84 cm KU 14

10/01/84 RWIIOFIIG KU 1 
10/01/84 ROailWia KU 2 
10/01/84 R0M110FIIS KLL 1 
10'01/|4 nmiioiiKe KLL 4 
10'01/84 in«nDFll& KLL 3 
10'01.84 noinoFia ku 4 
10/01/84 millOPlNG KLl 7 
10'01'84 KWlimiK KU B 
10/01'14 KKSII KLl 
10'01/84 rLARl EFFIUEII 
10/01/H cm BEU 17 
10'01/84 cm KU IB 
10/01/84 cm KLL 84 
10/01’14 cm KLL 13-IKlUEIT 
10/01/84 cm KLl ll-EFFlIOt 
10.01/84 cm KLL M-IKLUEII

lo'oi/ai EFl a ii 
10/01/M EFl a 121 
10/01/84 EFl a 11 
10/0I/B4 EFl a lU

K51 SIDE a 21 
S4/25.84 KU 14 EFFLUERT 
04'25/14 KLL I4 IKLUEI1 
04,23'84 KU te URII I 
04/23 M KLL 14 WII C 
•4.23 54 KLl 14 WII 8 
04/25/84 KU 14 WII 1

a 
a 
a 
a 
a 

'1.0 a 
'2.4 

a 
11.7 
It. I 
78. B 
'1.0 

a 
a 
a

'!.» 
'1.4 
'1.4 ,

147.8 
47.1 ,

I4o.t a 
a 
a 
a

a 
'3.4 a 

170 a 
> a

I a
a 
a

a 
a 
a 
a 
a 

'1.3 a 
a 

'1.1 
'4.8 

a 
a 
a 
a

a 
'2.34 a 
'7.88 
43.4

'1.1 
a

I2.t 
a 
a 
a 
a 
IS 
-3.14 
17.8

SHIR BATE 
E)R5EB SAKLES

a 
a 
a 
a
a

13 
'1.1 
14.4 
43. S

a 
a 
a 
a

'1.3 a 
147 a 

11.8



I TABLE 6 (continued) 2
WAUSAU. WI

MULE LflI RESULTS FOR WWECT MARE; IMUSAU

I
I ISI

I
I
I

TOLUENE

1,I,I-TF!:<DRO£TKANE 'l.R, TOLUENE n.J. ETHrL KNTEXE

I

I CMOROFORR n.00

I
u CKLOKJFDRR-Si.ippli, IRORMIDI.OROMTHANE

KINTLEK OHORIK-M.TrrA, IXUENE ’I.lipl. EIHTL lENTENE 'l.’-PIROn IOII/ITTM lIRSE-rOSI. IAUSM DO.nni

I

■ 
■

soin 
SQIK 
sum 
SOI It 
son; 
sone 
SOlIf 
SQ170 
SOI2I 
soin 
SOU] 
son< 
SOlTt 
S0U7 
SOU'S 
sni2? 
SOI» 
SOt3l 
SOIU 
son? 
50131 
SOI39 
S017« 
50171 
S0I72 
SOI 7] 
5OI7< 
SOI 73 
SOI7i 
SOI 77 
S0I7B 
soil]

50123
so:i3
S02U 
50717

SOUR 
soieo 
SOIBI 
S0Ig2

I0/I7.H IREATRENT FLART ETFLUERT 
te/ITZK IIIF IIAK
Ie/I7/I< TRIP OLMR
10/17/M RJMR tllSE-M. HI

lo/oifii citt hall
I0/01/8< EIRE STAHR
IO/O1/I< KALIN CARL CENIER
IO/OI/I< MLIDAT W

STATION 
LDCATIDI

IS
RS
IB 
NS

IS n 
RO 
IB

’1.1
•1.3
•l.T

IS
IB 
IB
RS

BETECTION LIRII INATERI • I ppi
SETECIION LIRIT (SOILi * Spot

OIKER VOLATILE ORBANIC C0RF0UXB5 BETECTED

CH-DROfORR SO.Appb, ORCRODICKOSOREIMANf '5.*ppb 
DADOFOPR <7.;ppb, PROROBICHLOPOREIHANE 'A.Pppb 
CKLOROFOFR 35.1ppb, PPORODlCWOPORriMfluf *5,5pob 
CHLDfOfDR n.AppI, BROROCCICHLOKBREIKANE 'S.Bppb

OADOrORR <R.3ppb, SRICLZIKTH ’A.Appb
Ofl.Of:OrOFR Sfl.Tppb, SRICLllKTI ’A.Appb
DADPOf:-’ AB.Appb, SSIHJIRETN ’A.Appb
CNLOFOIOPR Ai.Sppb, IRiaZlKTN ’l.Sppb

IS
IS 
■

ICE 
ippbi

in 
•pr'

PCt
Fppbi

SW57 
50058 
5005’
SOObl 
soot; 
S0H63

n 
10 
IB 
IB 
IB

17.2 
23.*
A.3 

IM 
IB 
RO 
RO
IS 
»
43.0 

D 
RB

M.2 
121

10/01/BI rilt KLL H-EFFHJtNT 
10/01/81 cm NELL li-IKLtai 
lO/OI/II cm KIL M-EFFLUEII 

SOOtO lO/OI/II It-UNII-EFFLUENI 
10/01.-14 It-UNIT S-EFFLUENI 
10/01/11 M-UIII C-EFFIUEMI 
10/01/81 M-IJRII S-EFFLUEIl

RB 
IB 
IS 
IS 
n
•I.* 
•«.l 

II
I. 1 

IB 
IS 
IC
107 
D

14.2 
D
112
II. 7 »

' '2.i IB 
*2.4 IS 
•2.1 IS 
•3.2 D

IB 
IS 
■ 
IB 
IB 
W

IB 
H 

•3.24 IS 
10 
IB 
IS 
IB

•2.II IS 
•I.I 
D 
IB 
IS 
IB 
IS

•2.4 ID 
I IB
I IS

M

IS 
IB 
IS 
IS 
10 
» 
IB

'».! AC 
1.’ 
47.3

IB 
n 
IS 
IS 
IS

•2.1
•4.F 

n
31.1 

IS
IS 
n

•3.4 
IS
73.4 

IB 
IB
IS 
n n 
IS 
m
IB n
IS 
IS 
IS 
IB 
■
•l.t

■
. 483

10/17-81 ROlIlOFillB KLL 11 
10/17/84 RR 12 
10/17/81 K t: 
10/17/84 M 84 
10/17/84 RR 13 
10/17/84 M 14 
10/17/84 W S7 
10/17/84 M 18 
18/17/84 KRSIIKU >"
18/17/84 cm KLL IT 
18/17/84 cm KLL St • *’
18/17/84 cm NELL 84 
10/17/84 cm lELL S3-IKLKII 
10/17/14 cm REIL 13-EFFLUENl 
10 17/84 cm KLL B4-IIFLUEIT 
18/17/84 cm KLL M-IKLUCn 
18/17/84 cm KLL It-IKLUEIT 
10/17/84 cm KLL 84 - EFFLUEIT 
I8/I7/B4 SISIIIPUIIOR SISTER 
10/17/84 SISI. SISIER 
10/17'84 1151. SiSIER 
18/17/14 IISI SiSIER 
18/17/14 EPA RR 11 
10/17/84 EPA RR 121 
18/17/84 EPA m 13- 
10/17/84 EPA HR 131 
10/17/84 EPA HR 14 *. 
10/17/84 EPA RR 111 
10/17/84 EPA RM 71 
10/17/84 EPA NA Pt 
10/17/84 EPA W IlM 
18/17/84 EPl M 1188

SIAII SATE 
iurfer sarpleb



I 3
I
I ROPIlt l»B nSULl' FOB FBOJECl »AHt: MUSM

I

I l,I-BIC«.0S0EIW« *3.2

I
l,l,l-FliICK.O(!0£ll«r(t 'J.5, KIZEIt 'l.C.

I
DtOFiOfOBI *5.1.I
kk:e)i^ *j\5.

l.l-BICHLDBOEFHTLIK *1.1, 1,1,1-llllCK.OKXllWC *1.B.

I
I
I
I
I

I

i.i-sicw.wa£iHTLE« *1.1, 1,1,1-THN.OFaEiHAie *2.<. 
lOLUEKE EIHILBEKIE* 11.2, TOTAL IILEICS U.7.

n/o</« cnr KLL M 
11/08/14 ent <U IF 
II/M/B4 cut <LL H 
ll/«/l< cm «LL M 
11/08/84 cm M It 
11/08/84 cm W 12 
11/08/84 cm m 13 
11/08 84 cm <U. 14 
11'08/84 cm M 15 
11/08 '84 cm M U 
11/08/84 cm M IF 
11/08'84 cm II irvci 
11/08'14 KRSia «U 
11/08'84 EM M It 
11'08'84 EP4 W 12* 
11/07/84 EFA M 13 
ll/OF/14 EM IW 13* 
11'07/84 EM 101 14 
11/07/84 EFA IW I4A 
11/07'14 EFA IW 141 
11/07'84 EFA m 13 
11/07'84 EFA IW li 
11/06'84 EFA IW I7A 
11/08/84 EFA IW It 
11/08'84 EFA IW IIOA 
11/08/84 ETA M 1108 
11/06/84 EFA W 111 
11'08/84 EFA Mine

11/06'84 cm Ka 13 
11/08/14 cm KU 14-

STATim
LOtAllON

BETECIION llRIl (6AIEF' • I lOl 
oEiEciioo Linn ISOIU ’ W

OTHEF VDLA11LE OFBAAIC COItFtWMDB KIECTED

132 
n 
n 
u 
u 
B 
B 
U 
B 
*1.1 
*3.2

208 
7F.2

Ft£ 
IFPII

KE 
(|gb>

ICE 
’8Pb'

TABLE 6 (continued)

WAUSAU, WI

*7.*
73.1

B
40.4

31.0 
B 
IS 
B 
IS 
IS 
IS 
IS 
B 
IS 
B 
B 
21.k 
371 
•1.8 
n

30718 
50718 
S07I8 
50728 
50721 
50722 
50723 
50774 
50775 
50774 
50777 
50728 
50778 
50730 
50731 
50737 
50733 
50734 
50733 
50734 
S073F 
50731 
5073? 
50740 
50741 
50747 
50743 
50744 
50713 
50744 
50747

*T.l 
B 
B 
B 
B 
B 
B 
B 
B 
*1.3 
B 
*1.4 
*2.4 
44.1 
*5.4 
B

B n 
IS 
B 
B 
B 
B 
B 
B 
*1.7 
25.4 
*5.8 
78.» 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
IS 
*4.3 
44.1 
*T.I 
B

B
■ B 
B 
U 
B 
B 
B 
B 
B 
*2.8 
*1.2

. l,l,I-llICItOFOETI«ME *1.7, KIIEK *1.2.
KBEME *1.4, TXUEIE *3.0.

51AII SAFE 
lUHEER 5ARFLEB



I TABLE 6 (continued)

CHEMICALWAUSAU
I
I WHIE l«E KSUIIS fW PSOJECl »«:

I
171.0

I
i.i.l-iPicnosoE’xiw;

I
171

I

I
I
I

I,l-iiCKLO(;aErHA<-47.Jt0

I
I
I

I
I

23.1

l.l,l-rPIW»3!'-u»<-ll.lppb
KIJEK-rSoppt. la ;iI«E-2I(X;ppb, EIHTL BE*:E«E-lJOvppb

ii/07/l( «AUSW OCR H 11-7 
11/07/M MUSAU OCR Rl 17-1

1.1- OICHIOPOEIWUS -J.lppb, mZEK ♦2.2ppP
1.1.1- IRICHLOFOEIHARE M.ippb, TXUEIC IJ.Ippb. ET FEREERE *:.7pt

11/07/M MUSAU OCR M 13-C 
11/07/M MUSAU CHER R* IM 
11/17/M MUSAU OCR m IM-0 
11/17/M MUSAU OCR RM 11-3 
11/07/M MUSAU OCR RR 13-0 
11/07/M MAUSAU OCR RR M 
11/07/M MAUSAU OCR M lA-O

11/07/M MAUSAU OCR RR 1-1 
11/07/M MUSAU OCR RR lll-O 
11/07/M MUSAU OCR M U-l

11/07/M MAUSAU CHER RM |-| 
11/07/M MUSAU OCR RM 1-2

ll/Ol/M RCMnWIRE aCLl 1-7 
tO/Ol/M ROnilCFlRS CLL 1-70

11/01/M RDRlIDIilRS RELl 1-2 
/0/Cl/M RORIIOilRS 13-1 
10/01'M RDRlIOfilRE REU. 13-0 
10/01/M RORIIOFIM6 MELL 1-3 
lO/OI'M RPRIIOFIRG REU 1-1 
lO/AI/M RORHOPIRS ICLL M 
10/01/M RORUOFIRS RELL l-«- 
10/01/M RUnllOFlRS RELL 1-3 
10/01/M RORUDFIRG RELL I-3A 
lO/OI/M RSRlIOilRS REEL l-l 
11/01/M RORIIORIRE reel I-M

01/17/M RORIJUS REU 11-2 
01/17/M RORIIOR REU IJ-I 
01/17/M RCRIIOF RELL 113-0 
01/17/M RORIIOF REU 1-3

SIAIIOR
LOEATIOH

Ml
Rl

■
10
7W

RO 
MO

R»
Mt 
1300

MO
U 

13.1
RO
RD 
1100

RO 
1300

n
RD
311

Rl
Mt 
1100

lit 
171

IttUERE •1.7, EtHTLFEREERE ’1.0.
1.1- OlM.ORIIEIRtLERE *1.7, 1,1,1-IIIICHLOKDETHARE 334. 
CARFW lEIRAOCOFlOE 1010, lENZERE 313, TOLUENE 2110, 
EIHLIFER.’ENE 12i, lOIAL ITLERES IVt. RA«r OTHER FEATS. SHOULE 
K SENT EOF EC/R5 ARALTSIS.
TOLUENE '1.3. OTHER FEATS. SHOULO K SERT EOF EC/RS ARALTSIS.
1.1.1- IRlCHLOPOEIHARE '1.3. TOIUEC '1.3. .

1.1.1- IRiniLOFOEIHAXE -ZA, KRIERE *2.0.
1.1- tIC«.OWEIHA« '4.4. I,1.1-IRICHLORO£THAHE I1.I, KRIERE 'I.B
TOllOE '1.3

l.l-tICKLOFOETHA»C-|1.0ppb. l,l,l-IFICHLDFD£;HAKE-i:.7ppb.
IXUENE-I.lppb

hl-OlCKOFOETHAiC-I.I^pli. I.I,l-TRIMDF!;ETHANE-3.3pot
l,l-tlCH.0F0EIHARE-2.4ppb. I.l.l-TPlCICOFTEIMAHE-lB.Sppb

tEIECIIO* LIRIT (RTTEFI > I Rpb
lEIEEIIDN LIRIT ISCllt ■ Scob

OTHER VOLATILE CORFOUHDS OETECTED

I,1.I-(U3IET
TOLUEHE <440, ETKLTBENIEIC 1430, lOIM ITLERES 30000

SClOO 
SOlul 
SUI02 
saio3 
S0I04 
SO I'll 
SC 103 
S0I04 
som; 
soldi 
SCI 111 
solid 
SOHO 
sum 
son: 
50211

S002I 
S0021 
SOCTO 
S003I 
50'132 
50'135 
SO/'TI 
S.->'55 
50034 
SOilST 
50031 
S003t 
SW31 
S0"40

KE 
'|F4>

B 
Ml

'<.<
'1.3
1120

ICE 
ippbl

Ml

IT 
'1.2
1240

FEE 
Ippbl

'7.1 
Rt 
B 
'l.t 
2400 
Rl 
1130

MCIKII 
ME 1'02 
RC'-Ol 
REOCI

10/17/M RORIIOEJNS MUL 1-1 
10.17/M IMI 1-2 
lO.'ITlgl HR l-J 
lOHT M RM 13-A 
IO/I7.'M RR 13-1 
IVP’M -RR 13-1 
lO.r.'M RR 1-4 
10/17'11 III M-A 
lO.'ITiM RR l-S 
10.-I7/M RR 15-A 
10. I7.M HR t-4 
10/17.81 RR U-A 
10.1.'HI HI Ia-A 
I0.-I7/M RR 1-7 
10/17/M m 17-A 
10/17/M HI 13-C

Rt 
O 
It 
B 
'4.1 
•7.2 
724

103
B
B
B
12.4
B
2010

B
It
B-'

Z2.Z 
n.j

24.3
11.0

SO2<8 
50211 
S0211 
50230 
SC,-!! 
50232 
50232 
SD232 
50232 
50231 
50231 
50233 
50234 
10237 
50231 
50231 
50231 
50231 
50231 
50240 
50241

O 
121

212 
1840 

B 
1.3
I17

13.2
41.1
'1.7 

B 
2100

'1.1 
B

71.2 
11.1 
1.1 W

It 
143

'1.0 
'1.4 It

12.1
'l.t DCWOFOFR I.Ippt. tRORTClCHOPOHElBAHE 'I.Sppb

B
It
B

1.1
'2.4 B

304

1.1.1- TIIDIIORO£THA« U, lEIIERE 'I.I, TOLUERE 'l.I.
1.1- tlEHLOKOEIHTLERE '1.1, 1,1-IICICDFOETHAUE 13.4.
1.1.1- IRICHOROEIHAK 23.2, CAABOM TE1FACH.0FI0E H.l, • 
lERIENE II.I. lOLltK 13.1, ETHTLKRIERE a.T, TOTAL JTLEICS 40.3 
Mil OIHEF FEATS. SHOULb IE SERI EOF 6L1RS AIW'SIS.

B
B 

'I.O
B 
B

370

103 
3300 

B 
'l.t 
KJ 

a 
n 
B 
B

70.2 171.0 510.0 
3100.0 2700.0 2300.0 
It 
B

STAIR BATE
RIWFIF SAHFLEt

133 
4180 
'l.I 
'1.7 

201 
'1.1 

B 
'l.I 

148 TOLUERE I.Oppb 
B 

1114

I.I.I-TRICICOFOETHARE-IBBppb, KNZERE-304ppb. TOTAL ITLERES 12;. 
TOLUERE-lKOppb 

■> >.
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I

October 11, 1984I
I
I

Dear Ms. Huibregtse:

I

I

I
I
I
I
I
I

I
IVlILITAPav PSCAD

AOTHaCHILD, WiaGONBIN 5447^4
Tet.£=-C.-,c !7-5: JSO- 1 TElE.-^ EJ CU'j5

Ms. Kathy Huibregtse
STS Consultants
N72 W22405 Jeanine Lane
Sussex, W1 53089

Attached are the results for the soil and water samples collected 
9/27, 9/28, and 10/1/84. The water samples were analyzed for 
volatile organics using EPA Method 601 modified to use photoioniz­
ation (10.2 eV) and Hall detectors in series. The analyses shows 
rather high levels of various compounds especially tetrachloroethylene, 
trichloroethylene, and toluene as well as others in various samples. 
The two oxidized samples are quite different from one another, this 
could be due to a change in the operating conditions'between the 
times when the samples were taken. Both oxidized samples are quite 
high in benzene, and the one from 9/27/84 shows high levels of 
1,4-Dichlorobenzene and toluene. Traces of tetrachloroethylene 
and vinyl chloride were detected in the blanks, these are probably 
artifacts from samples containing high amounts of these compounds.

The soil samples and filter press cake were analyzed using EPA 
Methods 5030 and 8010. Briefly, these procedures entail a solvent 
extraction of the soil using methane followed by gas chromatography. 
The purge and trap procedure followed by detection with PID (10.2 eV) 
and Hall detectors in series, as with the water samples, was used 
for quantitation. Various compounds were detected in these samples 
with tetrachloroethylene, toluene, and 1,1,1-trichloroethane being 
the most prominent. Levels in most samples are fairly low with the 
exception of samples 2, 3 and the filter press cake. You will also 
note that the detection limits listed for the filter press cake are 
different from the other soil samples, this is due to a differing 
sample size for that particular sample.

d J -7 J 2
A SUeSiCIAAY CF STEALING OAUG INC, 
POLLUTION COPJ-PQU SYSTEMS



Table 7STS

Samples (ug/g)Soil

Zimpro Analytical Mo. 7111 7112 7113 7114 7115 7116
X = not detected

Detection 
Limit

112 
2:30 PM 
10/1/84

1(3 
3:00 PM 
10/1/84

1(5
3:30 PM 
10/1/84

Id 
2-.Q0 PM 
10/1/84

//4 
3:15 PM 
10/1/84

1(6
3:45 PM 
10/1/84

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 

0.4
X
X
X 
X 
X

X
X
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 
X
X
X
X 

0.5

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

0.1
X

0.1
X
X
X

X 
X 
X 
X
X
X
X
X 
X 
X
X 
X
X 
X
X
X 
X
X 
X 
X 
X 
1.2
2.0
X 

0.5 
2.8 
0.2
X 

0.4
X 

0.6 
0.5

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
X

0.2
X
X
X
X
X

0.1 
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 
0.1 
0.3 
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 

0.2 
2.4
X
X
X 

0.1
X 

0.3

Benzene
Bromoform
Bromomethane
Carbon Tetrachloride
Chiorobenzene
Chioroethane
2-Chloroethylvinyl Ether 
Chioroform
Chloromethane
Di bromochlorome thane
1.2- Dlchlorobenzene
1.3- Dichlorobenzene
1 ,4-nichlorobenzene
Diehlorobromomethane
1.1- Dichloroethane
1.2- Dlchloroethane
1.1- Di chioroethylene
1.2- Dichloroethylene 
Dichloromethane
1.2- Dichloropropane
cis-1,3-Dich]oropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1.1> 2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 
Trichloroethylene
Vinyl Chloride 
m-Xylene
o & p-Xylene (as o-Xylene)



Table 7 (continued)STS

Soil Samples (ng/g)

Zlmpro Analytical No. 7117 7118 7119A 7119B
not detected

Detection 
Limit

117
A:00 PM 
10/1/8A

1(9
4:30 PM 
10/1/84

119 
4:30 PM 
10/1/84

, IIQ 
4:15 PM 
10/1/84

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
XX
X
X
X 

0.1
X
X
X
X
X
X 

0.5 
0.3
X
X
X
X 

0.4

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 

0.4
X 

0.1
X
X
X

X 
X 
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
X 
X 
X 
X 
X

0.1 
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 
l.O 
0.2 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.3 
0.3

Benzene
Bromoform
Broniomethane
Carbon Tetrachloride
Chiorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Ch 1oroform
Ch 1orome thane
Di bromochloromethane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
Dichlorobromomethane
1.1- Dlchloroethane
1.2- Dichloroethane
1.1- DIch1oroethy]ene
1.2- Diehloroethy]ene
D i chioromethane
1.2- Dichloropropane
c i s-1,3-Dich]oropropene 
trans-1,3-Dichloropropene 
Ethylbenzene
1.1.2.2- Tetrachloroethane
Tetrachloroethylene
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane
Trichloroethylene
Vinyl Chloride
m-Xy1ene
o £. p-Xylene (as o-Xylene)

X =



STS Table 8
Soil Samples (ug/g)

Zimpro Analytical No. 6971
X = not detected

Detection
Limit

Filter Press 
Cake 

9/27/8Z,

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X
X 
X 
X 
•X 
X 
X 
X 
X 
X 
X 
X 
X 
1.3
X 

2.0
X 
X 
X 
X 
X

0.3
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
0.3
0.9
0.9

Benzene
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyr Ether 
Chloroform
Chloromethane
Dibromochloromethane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
Dich1orobromomethane
1.1- Diehloroethane
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- Trichloroethane
Trichloroethylene
Vinyl Chloride 
m-Xylene
o 6. p-Xylene (as o-Xylene)



Table 9STS
Water Sample (ug/1)

Zimpro Analytical No. 7121 7122 7123 7124 7125 7126 7127
X = Not detected

Detection 
Limit

H-6 
12:25 PM 
10/1/84

B-7A 
12:04 PM 
10/1/84

B-5A 
3:25 PM 
10/1/84

B-6A 
12:38 PM 
10/1/84

B-5 
3:18 PM 
10/1/84

B-7 
11:45 AM 
10/1/84

B-4 
1:10 PM 
10/1/84

0.1 
X 
X 
X
X 
X 
X 

0.1
X 
X 
X 
X
X 
X 
X 
X
X 
X 
X 
X
X 
X 
X 
X 
1.4 
0.3 
0.1
X 

0.4 
0.3 
0.6
X

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

3.1 
X 
X 
X 
X 
X 
X

0.2 
2.0 
0.2 
X

0,1 
2.0 
X 
X

X
X 
X 
X
X 
X 
X
X 
X 
X 
X 
X 
X 
X 
5.6
X
1.2 

391.
X 
X 
X
X
3.2 
X 

1730.
13.4
19.5
X 

1070.
0.7
2.6 
0.8

X 
X 
X 
X 
X 
X 
X 
6.8
X 
X 
X 
X 
X 
1.5 
X 
X 
X 
X 

0.8
X 
X 
X 
X 
X 

5.6 
0.3 
0.1 
X 

0.8
X 
X 
X

X 
X 
X
X 
X
X 
X

• X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 
X
X 

0.8
X .

0.1
X 

0.2 
0.1 
0.5
X

0. 1 
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 
0.1 
0.3 
0.3

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

0.5
X 
X
X
X 

0.5
X

244.
2.1 
0.2
X

5.6 
0.1 
0.7 
0.3

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

0.5
X
X
X
X
X
X

15.0
X 

0.1
X

2.6
0.2
X
X

Benzene
Bromoform
Bromomethane
I arbor. Tetrachloride
Chlorobenzene
Chloroethane
J-Chloroethylvinyl Ether 
Chloroform
Chi oromethane
111 bromochioromethane
1.2- 01 chiorobenzene
1.3- Oichlorobenzene
1.4- Oichlorobenzene
0 i chlorobromomethane
1.1- Diehloroethane
1.2- Di chioroethane
1.1- Dich1oroethylene
1 , 2-Oich 1oroethylene
0 i chioromethane
1.2- 0ich 1oropropane
cis-1,3-Oichloropropene
I. rans-1 ,3-Oichloropropene 
i-thy 1 benzene
1.1.2.2- Tetrachloroethane
I'etrachl oroe thy lene
I’oluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane
Trichloroethylene
Vinyl Chloride
m-Xy1ene
o £. p-Xylene (as o-Xylene)



Table 9 (continued)STS
Water Samples (ug/1)

Ziinpro Analytical No. 7128 7129 6972 70/. 7
X = not detected

Detection 
Limit Blank n

B-/(A 
1:23 PM 
10/1/84

Field Blank 
5:12 PM 
10/1/84

Blank //I

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 

0. 1
X
X
X

X
X
X
X
X
X
X

0.1
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 
X 
X 
X 

0.3
X 
X 
X 
X 

0.4
X 
X

0. 1 
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 
0.1 
0.3 
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 

0.5 
0.5 
0.1
X 

0.1 
0.1 
0.6
X

Benzene
Bromoform
Bromomethane
Carbon Tetrachloride 
Ch 1orobenzene 
Chloroethane
2-Ch1oroethyIvinyl Ether 
Cti 1 orof orm
Chioromethane
01 bromochloromethane
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dlchlorobenzene
0 ichiorobromomethane
1.1- Dichloroethane
1.2- Diehloroethane
1.1- Dich1oroethylene
1.2- Dichloroethylene
I)i chloromethane
1.2- Dichloropropane
cls-1,3-Dichloropropene
t rails-1,3-Dichloropropene 
Ethy1 benzene
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 
Trichloroethylene
Vinyl Chloride 
m-Xy1ene
o 6, p-Xylene (as o-Xylene)
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November 5, 1984

I Attn: Doug Hermann

I
If you have any questions, please call.

Sincerely,

ZIMPRO INC.

I
I MCC/ls

cc:

Enclosure

I

I
I

1.2^

J.W. Barr
J.R. Salkowski

1 7\71 'S
. 1 I ml.-. -J -i .Z ..J —J -J

A SUSSiDIARY OF STEALING CAUG INC.
PCLLUTICN CONTSCL 3Y3TG.M3

Mary C.^Christie 
Analytical Chemist

STS Consultants Ltd.
540 Lambeau St.
Green Bay, WI 54303

Attached are the results for the water samples from 10-30-84 
for VOC analysis. EPA Method 601 was used to complete the 
analyses. PID (10.2 eV) and Hall detectors in series were used 
for quantitation.



TABLE 10

STS Consultants
Water Sample Analysis (ug/1)

Time cis-DCE TCE Perc Benzene Toluene m-Xylene
B-3B 1:00 840 380 180 160 1260 240 1360 1140 7588
B-3B 1:22 980 720 2100 260 5040 1780 7080 4880 75u
I’ield Blank 1:24 X X X X X X X X 7590

X = Not detected

Ethyl 
Benzene

o & p-Xylene 
(as o-Xylene)

Sample Date: 
10-30-84 Anal. 

No.
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CP 
to Q

2

Groundwater level dates obtained 
from DNR

Q
$

^0

$

GROUNDWATER CONTOURS 
PUMPS 3 a 4 ON 

1-21-85
CITY OF WAUSAU, WISCONSIN

• 4

I 
AI2

STS CONSULTANTS LTD. 
540 LAMBEAU STREET 

GREEN BAY, WIS. 54303
j5-29-8gNo Scale | I 2776A

3,3A,^ 
3B.3C«2
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EPA WELL

|3-29-83No Scale j I 2776A

I J

STS CONSULTANTS LTD.
540 LAMBEAU STREET 

GREEN BAY, WIS. 54303

Groundwater level dates obtained from DNR

Q:

GROUNDWATER CONTOURS 
PUMPS 3 a 4 ON 

1 - 14-85
CITY OF WAUSAU, WISCONSIN

,«xb3.3A, 
—"SB.SC*
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540 LAMBEAU STREET 

GREEN BAY, WIS. 54303 
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I
WAUSAU WATER & SEWERAGE UTILITIES

1984October 29,I
P.E .

I 54303
Dear Doug:

this might be an attractive

I

I
I

I

MANAGED BY 
COMMISSION

JLG/mjg 
Enclosures

STS Consultants Ltd.
Mr. Douglas J. Hermann, 
540 Lambeau 
Green Bay, WI

stripping.
information.

CITY HALL 
WAUSAU, WISCONSIN 54401 

715/845-5279

JOSEPH L. GEHIN 
DIRECTOR

Also enclosed is a letter from CBI, 
alternative.

IZ lib ft

Sincerely yours,c
Jose^ Gehin
Utilities Director

Please find enclosed the information received from MTU on air 
If you have further questions regarding this
don't hesitate to contact Mr. Hand or Dr. Crittenden.



I

815 436 2912

October 15, 1984

I
I

Dear Mr. Gehin:

I product.

I
I

tural supports.

I
I

I
I
I

David R. Hale
Project Engineer
Water Technology

CBI Industries, Inc.
1501 North Division Street 

Plainfield, Illinois 60544-8929
CBI Industries, Inc.

1501 North Division Street 
Plainfield, Illinois 60544-8929

815 436 2912

Mr. Joe Gehin
Water and Sewerage Facility 
407 Grant Street
Wausau, Wisconsin 54401

CBI is prepared to provide this installation to Wausau for a price 
in the range of $28,000-$32,000. This would include the stripper, 
blower, and foundation, with all the attendent piping as shown in 
the attached sketch. CBI would also provide this installation on 
a turnkey basis, giving you the advantage of sole source responsi­
bility. We are prepared to provide this installation within any 
reasonable time frame that you might require.

As I mentioned in our phone conversation, CBI has developed what 
we consider an innovative and more cost-effective air stripper 

This product uses a media material manufactured by CBI's 
Walker Process subsidiary, and I enclose a sample of this media 
and the Walker brochure detailing its current use- so that you 
might better understand how we intend to incorporate it.

As an extension of our R & D program, we can offer a town such as 
Wausau a CBI air stripper on a subsidized basis. We would offer 
an appropriate guarantee of its effectiveness in removing volatile 
organic constituents from your water. As you and I discussed, a 
pump and some sort of pump surge capacity reservoir would be nec­
essary downstream of the stripper, and we would be happy to de­
sign and provide these items at fair market prices as part of our 
installation.

Also enclosed please find a sketch detailing the main parts and 
configuration of our air stripper product. This unit would uti­
lize the central shaft as both an influent line and as the main 
structural support. As the media has its own inherent structural 
strength, rigidity, and airtight sealing, this eliminates the 
necessity for expensive corrosion resistant containments and struc- 

We are also able to produce the media in such a 
way that our media cost is substantially lower than other packing 
media.



CBI Industries, Inc.

I Page 2

I

I
I
I
I
I
I
I
I
I
I
I
I

I

Ir 
Enc.

Sincerely, /

David R. Hale 
Project Engineer 
Water Technology

I would welcome the opportunity to ?o°?hr’

:Sn\Lrwi?h^j^: ^Sort-
r?SC^e^!h^^^otrde:sx^n^^^
meeting you.
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1.

2,

3.

4.

would apply.

5.

Actual volumes of water to be treated.a.
Current values of VOC inlet concentrations to the stripper column.b.

Testing schedule to determine future inlet VOC concentrations.c.

NR 154.13(11)(a)l.a.4) states applicability for sources requiring
If organic emissions are greater than 15 lbs/day

Infeasible.
technique to achieve 85% control.

Wausau Chemical 
Air Management Concerns

emission limitations.
or 3 Ibs/hr emission limitation applies.

Permit required if uncontrolled emissions are greater than 5.7 pounds 
per hour. Calculated at the maximum capacity of the system - 
NR 154.04(2)(b)3.

2) 85% control required or 
latest available control techniques (LACT) if 85% technologically 

Usually means using carbon absorption as the control

More detailed and up-to-date information is needed to make an accurate 
assessment of air quality concerns.

This level would not require a permit but the 85% emission limitation 
DNR would also conduct ambient air quality modelling.

Emission limit NR 154.13(11)(a)2.c.1) or

NR 154.19 Control of Hazardous Emissions - DNR will conduct modelling to 
determine ambient concentrations of organic pollutants. The usual 
allowed value is 2.4% of the TLV (i.e., trichloroethylene has a TLV of 
50 ppm. The ambient value allowed would be 1.2 ppm). To conduct 
modelling we need exit concentrations of pollutants, exhaust gas 
volumes, stack height and stack diameter.

The data of 5/31/84 from Well B-3B gives a total organic compound 
concentration of 16,470 ug/1. This would give 59 lbs of emissions per 
day and 2.5 Ibs/hr based on 24 hours/day and a water treatment volume of 
432,000 gal./day or 6 wells at 50 gpm.
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May 23, 1985

Mr. Jack SaltesAttention:

STS Job 12776-A

Gentlemen:

included.

be forwarding the dewatering well permit and air

Very truly yours.

MG/dw

Department of Natural Resources 
P. 0. Box 310Antigo, Wisconsin 54409

Table 6 of the report sent to you on April 3, 1985. 
the corrected pages are attached, 
tered at Boring B-3C is included.

ermann, P. E.
'esident-Environmental Division

g?
STS Consultants Ltd.
Consulting Engineers

540 Lambeau
Green Bay, Wisconsin 54303
(414) 494-9656

STS CONSULTANTS LTD. 
/7.
Mehdi Geraminegad Pr^ect Engin^r
Mgla^
Vice

RE: Subsurface Exploration and Testing Program to Evaluate Groundwater 
Quality and. Preliminary Extraction and Pre-treatment Design Program at - 
the Wausau Chemical Facility in Wausau, Wisconsin (Addendum 1).

Furthermore, we will 
discharge analysis shortly.
If you have any questions concerning this information, please feel free to 
contact us.

Please note the typing corrections made on pages 6 and 7 of the text and ■ ■ ■ For your convenience.
Furthermore, the soil profile encoun- 
Also soil borings 1 and 2 conducted on 

February 16, 1984 on the tank farm and parking lot, about 20 feet south of 
tank farm, are included. These boring logs were not forwarded to you 
previously.

...SOLID WASTE MGT.

k



cc: Mr. R. Krueger (1)
Charne, Glassner, Tehan, Clancy 
and Taitelman
211 West Wisconsin Avenue
Milwaukee, Wisconsin 53203
Mr. J. Cherwinka (1) Wausau Chemical Company 
P. 0. Box 953Wausau, Wisconsin 54401
Mr. Richard O'Hara (3) Department of Natural Resources 
Solid Waste Management Bureau 
P. 0. Box 7921Madison, Wisconsin 53707
Mr. Ed Kreul (1)Department of Natural Resources
P. 0. Box 818Rhinelander, Wisconsin 45401



TABLE 1
WAUSAU WELL DEPTH AND SCREEN LENGTH

95' - 40'1 323.5' - 10' 40' - 5'143' - 10'1 8
132' - 40'42 40' - 5'43' - 10' Bl2

143' - 40'640' - 5'24' - 10' 3B2
100' - 40'740' - 5'4B3

8 98' - 30'37' - 5'5
105' - 40'41' - 5' 9640' - 10'4B

B4
7 48' - 5'

B5

50' - 15' B69W
70' - 10'7A B7

135' - 10'9
8 = PVC well

11 40' - 10'
12 70' - 10'

45' - 10'13
14 45' - 10'

★

** Well names follow DNR names.

STS CONSULTANTS, LTD.

5
6
7
8

3 
3A

149' - 10'
75' - 10'

117' - 10' 
60' - 10'

45' - 10' 
45' - 10' 
45' - 10' 
45' - 10'

70' - 10'
35' - 10'

4 
4A

STS Job 12776-A 
Page 6

lOA 
lOB

Wausau Chemical's 
Mon i tori ng Wells

City of Wausau's 
Municipal Wells

161' - 3' 
B3A 65' - 3' 
B3B 24' - 10' 
B3C 29' -

53.3' - 3' 
B5A 21.6' - 10'

53.0' - 3' 
B7A 18.6' - 10'

53.6' - 3' 
B5A 18.7' - 10'

Except for the Wausau Chemical monitoring wells, the rest of the data 
cannot be verified by STS.

Wergin Well 
Monitoring WellsERA'S

Monitor!ng Wells

53.7' - 3' 
B4A 18.8"-10'

23' - 10'



ANALYSIS AND RESULTS

Chemical Analysis
B-7A and a_Groundwater samples from WCW B-4, B-5,

soil sample from B-3C were collected on October 1, 1984 and delivered to
In addition, ground-Zimpro, Inc. for volatile organic compound analysis.

water samples from WCW B-3B were collected on October 30, 1984 and sent to
Zimpro, Inc. for chemical analysis.

In addition to samples taken from monitoring wells, a series of samples
taken from both the City of Wausau water and wastewater treatmentwere

Influent and effluent from the water treatment plant were taken onplants.
August 7, 1984 to August 10, 1984 and from wastewater treatment plant were
taken on September 27, 1984 and September 28, 1984 and delivered to Zimpro,
Inc. for chemical analysis.

chemical analysessoilall
The

from the Wausau Wastewater Treatment Plant were analyzed using EPA methods
Various compounds were detected in these samples with5030 and 8010.

1,1,1-trichloroethane being the mosttetrach1oroethylene. toluene. and
Levels in most samples are fairly low with the exception ofprominent.

samples 2 and 3.

The water samples were analyzed for volatile organics using EPA Method 601
(10.2 ev) photoionization and a Hall detector in series.

STS CONSULTANTS, LTD.

including EPA analysis are presented in Appendix C, Tables 6 to 10.
soil samples from Boring B-3C (near the tank farm) and sludge filter cakes

STS Job 12776-A 
Page 7

B-5A, B-6, B-6A, B-7,

available groundwater andThe results of



TABLE 6
PERMEABILITY TEST RESULTS

Depth(ft.) Rising HeadWell No.
2 X 10-3231
2 X 10-2-.9 X 10-21613

653A
293C
53.74

8 X 10-218.84A
2 X 10-1.3 X53.65
4 X 10-210-2.4 X53.36
2 X 10-110-1.2 X531

10-2.1 X18.67A

.2 X 10-1

.1 K 10-1

Permeability cm/sec.) 
Falling Head

.15 X 10-1

.19 X 10-1
10-1



WAUSAU CHEMICAL COMPANY

STS Job 12776-A

CLASSIFICATIONDEPTHSAMPLE
See Log of Boring 30-11
Dense Brown Coarse Sand11-11.51
Dense Brown Coarse Sand13-14.52
Dense Brown Coarse Sand15-16.53
Dense Brown Fine to Coarse Sand17-18.54
Dense Brown Fine to Coarse Sand19-20.55
Medium Dense Coarse Sand21-22.56
Medium Dense Pea Gravel23-24.57
Medium Dense Pea Gravel25-26.58
Medium Dense Brown Fine to Coarse Sand17-18.59
Medium Dense Brown Fine to Coarse Sand29-30.510

Water Level at 11.5 feet while drilling and sampling
30 feet of HW casing used
Boring advanced with solid-stem auger to 11.0 feet
Boring advanced with roller bit and wash water from 11.0 to 30.5 feet

Boring B-3C 
Drilled 10-1-84

2 inch PVC well installed with protector pipe with the well tip at 
a depth of 29.0'
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DESCRIPTION OF MATERIAL so

Tank Fam Grade
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THE STAAT'FICATION lines REPBE.SENr THE

iTS OFFICESORING STAHTEO 2-16-34WL

1OfDRAWN BYBOBING COMF1 £7£DARCaCB 2-16-24WL
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n
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I

Fill- brown fine to medium sand (SP) - with medium ciravel- 
with some silty clay particles - moist - odor - dense

FLASnC WATCH uowo 
U*!T %

I

o

5^
5

uMCOHf-iNEO cow*HC}sne srRCMirH 
TOMS/FT 

1

EG/4,"

Tetrachloroethylene Soil!
Wausau, Wisconsin

Green Bay
I tmEET no 1

1--------------

 OWNER
Wausau Chemical

PROJECT NAME

:s
2

X 5 
i 2:

SS Hl 

ss |i!

UJ

u, I
a 2i|i

I
I l^i^'isuRFACE Elevation

3^^

5 p.

Q tn

Brown fine to coarse sand and gravel (SP-GP) - moist to 
wet at 16 feet - very dense - trace of odor to strong 
at 18 feet

STS Consultants Ltd. - 
SITE LOCATION

30 
"(j;3i

End of Boring
Boring advanced with hollow stem auger to 19.5 feet 
15 feet of casing used

1

mP ! /\r'

LOG OF SORING NUMBER
B-1 -

ARCHITECT—l-NGINEER

ssiH
I 
TT

BLOWS .'FT.

43 50

X----------------O----------
10 20 30 40

SS lii

>4T)/ 

y //f~ /^'J

1 I
/CS stahoaro 

eeN£TAATtON

10 20

so^?5^n3^"^G]ih^rUifb^of ^'ii!?eT^-°"£ail?<'‘§?Tan5  
Srown'sandy'sTTTJfiL) - with Vtrace or roots - moist - 
medium dense - odor------------------- --------------------------------------- ----
Topsoil - black organic silt - (OL) - with fibers and roots 
TTinigt - odor .



Wausau, Wisconsin

DESCRIPTION OF MATERIAL
£

5030SURFACE ELEVATION

Ti siss

IT Brown silty sand (SH) - with a trace of organics - wetitSR

Kss10

-w- ssJI

12

n13 SS
Tg75

Green Bay2-15-84bcaing staptcd
WL

2-16-84 DHAV^N 6Yboring completedARCBCRWL
''TTr

z

Brown fine to medium sand (SP) - with some fine gravel - 
moist to wet - medium dense to very dense

5 
—f—

UOUIO 
UM(T %

2

K 
11

o

ac 
UJ

o 
cz:

2
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s: S 

yr

o z

2
co zSz
8A

Q

OWNER
Wausau Chemica'i^

PROJECT NAME
Tetrachloroethylene Spill

LOG OF BORING NUMBER

ARCHITECT-LNGIN EER

BLOWS / FT.

__

p?
STS Consultants Ltd.
SITE LOCATION

r

THE STRATIAOnOM UINES AEPrSSENT THE ..PHO„MArE BOUNOAAr UNES OETV^eEN SO.L TYPES. .. SITU. THt JA.NS.nON MA, BE GA.OUAJ-

5T5 OFF'CC

2)^^

Parking Lot Grade ____________  
Fill - fine to coarse silty sand with fine gravel (SP) - 
wet

End of BoringBoring advanced with hollow stem auger to 16.5 feet 
15. feet of casing used

g)

sheet no. -j

PLASTIC
LIMIT %

X----------------9----------------Z2s
10 20 30 40 50

H------ i------ 1------1------H
TTMDIkKO 
P^MeTRAnOM

TO 20

o tn
»— ca— z

O UMCONFiNeo COMM£SSiVC STREMOTH 
TONSIFP
12 3 4

------- ------- 1------- 1------- !—
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