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~ARCADIS 

Sharon Schaver 
Regional Hydrogeologist 
Southeast Region - Milwaukee River Basin Team 
Bureau of Drinking Water and Groundwater 
Wisconsin Department of Natural Resources 

Subject: 

.. 

Information Needed to Complete Application for Request for Temporary Exemption 
for Injection of Remedial Material to Enhance In-Situ Groundwater Remediation 
Process, Decorah Shopping Center Annex, West Bend, Wisconsin, FID# 267161400, 
BRRTS# 02-67-151266. 

Dear Ms. Schaver: 

ARCADIS is in receipt of your electronic message to Binyoti Amungwafor of the 
Wisconsin Department of Natural Resources (WDNR) regarding the above 
referenced permit application. We have prepared the following responses to the 
issues raised. Each of your questions is restated below, followed by our response. 

A) Is the site investigation complete? and B) How do we know? 

The site investigation activities were completed by Key Engineering Group (Key) for 
this project. The site investigation activities were approved by the WDNR in a letter 
dated April 8, 2003, except that soil vapor testing was required. Soil vapor testing 
was performed by Key and documented in a report dated August 21, 2003. 
Wisconsin Department of Health and Family Services (WDHFS) issued a report 
dated January 13, 2004 which stated that there were no current concerns regarding 
vapor intrusion at the Site. These documents should be included V✓ithin the V/Dl'ffi. 
project file. 

In reviewing the Site investigation data, the groundwater flow direction has been 
established through several years of monitoring, and there are downgradient and 
sidegradient wells within the study area that contain no concentrations of volatile 
organic compounds (VOCs). Piezometers at the site have had low to no detected 
VOCs, suggesting that the vertical extent of the plume is largely defined. Figure 4 
from the Key document "Site Investigation Status Update/Site Investigation 
Completion" dated August 21, 2003 shows contour lines for the perchloroethene 
(PCE) plume with the outer contour labeled "not detected". A copy of this drawing 
is included in Attachment 1. ARCADIS may install additional wells and piezometers 
for remerliMion monitoring or to oht11in 11rlrlition11l .-:ite inform11tion 11<: ner.es-:11ry. 

Part of a bigger picture 

ARCADIS G&M, Inc. 

126 North Jefferson Street 

Suite 400 

Milwaukee 

Wisconsin 53202 

Tel 414 276 7742 

Fax 414 276 7603 

www.arcadis-us.com 

ENVIRONMENT 

Date: 

20 October 2004 

Contact: 

Jim Bannantine 

Phone: 

414 276 7742 

Email: 

jbannantine@arcadis-us.com 



ARCADIS 

Question I: Identify the sources and water quality of the make-up water used for the 
potassium permanganate solution. 

Potable water will be obtained either from the city of Milwaukee or the city of West 
Bend potable water system. To remove chlorine and trihalomethanes, the water will 
be passed through a carbon filter as the tank is filled from the water tap. 

Question 2: Is perchloroethene (PCE) the only contaminant of concern at the site? 

A: PCE is the primary contaminant of concern at the site. Low concentrations of 
trichloroethane (TCE) (less than 10 micrograms per liter [µg/L]) have been detected 
in some of the wells, but the concentrations have been very low in relation to PCE 
(up to 1,100 µg/L). ARCADIS recently completed a groundwater sample collection 
event that included sampling for VOCs as well as Resource Conservation and 
Recovery Act (RCRA) metals. No other contaminants of concern have been detected 
at the site in elevated concentrations. 

Question 3: Identify the target zone (vertical and areal extent) for the pilot study. 

A: As stated in the NR 140 Exemption application, two injection wells are proposed 
for the pilot study, located on the west side of Lincoln Drive West in the vicinity of 
Monitoring Well MW-13 (Figure 1). The locations for the injection wells were 
selected because MW-13 has had the highest concentrations of PCE (530 to 1,100 
µg/L) and can be used as a monitoring point for the pilot test. The injection wells 
will consist of 1-inch diameter PVC piping installed with a Geoprobe, and will be 
installed to an approximate depth of 13 feet below ground surface with 5-foot screens 
at the base. This construction was selected because the depth to water is 
approximately 7 to 8 feet below ground surface. The injection wells will be screened 
from 8 to 13 feet below ground surface so that the approximate top 5 feet of the 
aquifer will be treated. Based on the large lateral extent of the plume and the low 
concentrations of PCE in the piezometers at the site, we believe that treatment of the 
top 5 feet of the aquifer will address most of the contaminant mass at the site. 

A total of nine monitoring points will be installed downgradient from the injection 
wells as shown on Figure 1. The monitoring points will also be installed with a 
Geoprobe and will consist of 1-inch diameter PVC piping, with 5-foot screens 
installed from approximately 8 to 13 feet below ground surface. The wells will be 
spaced at approximate 8-foot intervals in the north-south direction and approximate 
10-foot intervals in the east-west direction, with two monitoring probes located 
approximately 5 feet west of the injection points. 

Question 4: Provide information regarding: 
Site History 
Cross-sections 
Well construction and boring iogs 
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ARCADIS 

Summary of past investigative and remedial work for the site 
Contaminant trends at the site 

Site History 

The Site is located at the southern most portion of a strip mall ,and began dry 
cleaning operations in 1965. Mr. Bob Krueger took over the business from his father 
in 1981 and continued the dry cleaning operations until December 2003. There is no 
business currently operating in this portion of the strip mall. Mr. Krueger stated that 
his father had periodically discharged PCE to the back alley and sewer system, as 
was legal and customary at the time. Mr. Krueger stated that he operated a closed 
loop system during the time he operated the dry cleaning business (1981-2003). 

Cross-sections 

Key did not prepare lithologic cross-sections for their reports. ARCADIS has 
prepared two cross sections for the facility. These cross sections are shown in 
Attachment 2. 

Well Constrnction and Boring Logs 

Well construction and boring logs for the wells installed to date are in the WDNR 
project file. Copies of the boring logs and construction forms for MW-13, MW-16 
and GP-24 are included in Attachment 3 of this submittal for your review. 

Summary of Past Investigative and Remedial Work for this Site 

The past investigative work at the site was completed by Key and is documented in 
the project file. Tables summarizing the soil and groundwater analytical data for the 
site are included in Attachment 4. Also, a copy of Key's figure showing the 
historical TCE and PCB concentrations is included in Attachment 4. ,A.RCADIS' 
recent groundwater sample collection data is also summarized on this drawing. 
There has been no remediation work completed at the site; the pilot study will be the 
initial remedial task completed. 

Contaminant Trends on the Site 

Attachment 4 contains a site map showing the historical TCE and PCE 
concentrations at the site. The PCE concentration at MW-13 decreased from 1,000 
µg/L to 530 µg/L between November 2001 and March 2003, and increased to 1,100 
µg/L in August 2004. The data from MW-14 has shown an increase with time, while 
the concentrations of the downgradient wells appear to have decreased. 
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ARCADIS 

Question 4: Please supply information about the occurrence of NAP L at your site. 

A: Nonaqueous Phase Liquids (NAPL) has not been documented at any soil sample 
or monitoring well location. Given that the source (dry cleaner) has been removed 
and the highest PCE concentration in the groundwater was I, 100 µg/L and has not 
increased substantially with time, site conditions do not suggest the presence of 
NAPL at this site. 

Question 5: Identify the locations and depth of utilities (gas lines, electrical, sewer 
lines, catch basins, etc.) and supply a map. 

Figure 1 shows the proposed drilling locations and the location depths of utilities in 
the area. 

Question 6: Please use the WDNR monitoring well form to indicate proposed 
injection well and monitoring well specifications. WDNR is concerned that 
materials, annular space, surface seal, etc. are appropriate for the life of the project 
and are appropriate for the proposed injection rate and pressure head 

A: Attachment 5 contains a WDNR monitoring form showing the proposed 
construction details for the injection and monitoring wells at the site. Attachment 5 
also contains corrosion resistance tables showing that polyvinyl chloride construction 
is compatible with up to 10 percent and 20 percent potassium permanganate solution; 
these are much higher concentrations than those proposed for this study. Attachment 
5 also contains a study performed by Carus Chemical showing that bentonite clay 
does not react with permanganate, and that the clay exerts a minor oxidant demand. 
Linda Warren of Carus Chemical informed ARCADIS via telephone that silica sand 
will not react with potassium permanganate and will not exert a significant oxidant 
demand on the system. 

Question 7: Specify the monitoring.frequency and the analytical methods. 

We plan to collect VOCs (EPA method 8260) and RCRA metals (barium by 6010B, 
arsenic by 7060A, cadmium by 7131A, chromium by 7191, lead by 7421, mercury 
by 7470A, selenium by 7741A and silver by 7761) data from the nine monitoring 
points at monthly intervals for a minimum of 2 months. We may utilize a sodium 
bromide tracer at part of the study, and would then collect bromide samples from 
each of the nine sampling points on a weekly basis for a minimum of2 months. The 
sampling frequency and length of the test may be altered depending upon the 
analytical results. We plan to adjust the sampling frequency in order to obtain 
sufficient data for full-scale treatment. 
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ARCADIS 

Closing 

We appreciate the opportunity to provide the enclosed response, and we look forward 
to your approval of the permit at your earliest convenience. If you have any 
questions or require additional information, please contact us. 

Sincerely, 

ARCADIS G&M, Inc. 

ja...wZ-~ 
James E. Bannantine, PG 
Senior Geologist 

Edmund Bue, PE 
Senior Engineer 

Copies: 

Binyoti Amungwafor, Wisconsin Department of Natural Resouces 
Don P. Gallo, Esq., Reinhart, Boerner & Van Dueren, S.C. 
Mary L. Mokwa, Continental VI Fund, L.P. 
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St~ QfWisconsin 
Dep~ment of Natural Resources 

Route To: 

Facility/Project Name 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Decorah Shopping Center Annex 
Boring Drilled By: Name ot,Tew chief(first. last) and Firm 

Dan & Kevin 
Wisconsin Soil Testing 

WI Unique Well No. 

PD 219 
DNR Well ID No. !Common Well Name 

MW-13 
Local Grid Origin D (estimated: D ) or Boring Location rgJ 
State Plane 

SW II-+ of NW 
Facility ID 

N. E SICIN 

I-+ of Section 24, T II N, R I 9 E 

!
Countv 

Washington 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

SOIL BORING LOG INFOR'\-IATION 

Waste Management 0 
Other 0 

Form 4400-122 Rev. 7-98 

Page of 2 
License/Permit/Monitoring Number 

!
Boring Number 

B-17 
Date Drilling Started Date Drilling Completed Dnlling Method 
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Final Static Water Level 
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Lat __ 0 __ ' ___ " 

Long __ 0 __ ' ___ " 

Local Grid Location 
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Feet D S 

!
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67 West Bend 
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8.3 inches 
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I hereby certify that the infonnation on this form is trne and correct to the best of my knowledge. 

Fim1 KEY ENGINEERING GROUP, LTD. 
W66 >i2 I 5 COiVIMERCE CT CEDARBURG, WI 53012 
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S tate<P f Wisconsin 
Dep~ent of Natural Resources 

SOIL BORING LOG INFORMATION SUPJP'LEMENT 
Form -l-l00-l22A 

Borin2: Number 

Sample 
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Soil/Rock Description 

And Geologic Origin For 

Each Major L·nit 

Light gray, medium dense. silty fine to 
medium SAND, with trace of gravel, wet 

Brown, medium dense, silty fine to 
medium SAND, with trace of gravel, wet 

End of boring at 16' 
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State of Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources Form 4400-122 Rev. 7-98 

Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Waste Management 0 
Other D 

Page 1 of 2 
Facility/Project Name 

Decorah Shopping Center Annex 
Boring Drilled By: Name of crew chief (first, last) and Firm 
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Wisconsin Soil Testing 
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e-o i:: 8 ] a en e' 00 ~ ~ ...., 

ia j~ ~ c:l :::> ci.3 ~i5 s: 
---+-1"'"2-'-1--'--'--l---'-l------------------'--l--

ASPHAL T 
AUG 

1 
ss 

AUG 
2 
ss 

AUG 
3 
ss 

AUG 
4 
ss 

AUG 
5 
ss 

24 
22 

6 

24 
20 

6 

24 
22 

6 

24 
20 

6 

24 
15 

5 
4 
5 
3 

5 
4 
3 
2 

5 
5 
6 
5 

6 
4 
5 
4 

6 
5 
4 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Light brown, loose, fine to medium 
SAND with trace gravel 

Grayish brown, loose, fine to coarse 
SAND and gravel, wet 

SP 

SP 

I hereby certify that the information on this form is true and correct to the best ofmy knowledge. 

7 

5 

4 

4• 

5 

8 

5 

11 

10 

10 

Signature -::7-7 .. , _.-z-. ~·- Finn KEY ENGINEERING GROUP, LTD. 
.;?-' .e:--- ,,,.,.,,... ~ W66 N215 COMMERCE CT. CEDARBURG, WI 53012 

Tel: (262) 375-4750 
Fax: (262) 375-9680 

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form may 
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed fonn 

should be sent. 



,_., 

i 
I 

I 

~ 
» 

State of Wisconsin 
Department of Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A 

BoringNumber B-21 Use only as an attachment to Form 4400-122. Page 2 of 2 
Sample Soil Properties 

o;d :? 
~ 8 

Soil/Rock Description ... 
.'-' 

And Geologic Origin For C: ~ = -0 ;:l t.... -o .sa " < ~ 0 ..5 (Zl u 

~ i 0 i c 0 e .. s:i. u Each Major Unit !a g 0 g .8~ .c: !;? u :a § ].t:: :s1 >< 
~8 ;IC t la- Oil -0 " "'£ 0 

li (Zl !ii C: ·- C: ]-g 0 ..s.: " 
..9 " ·- ~8 ere N (J C: 

j~ 0 ... 0 
0 " 0 :::i C,,..:i ~o E: .... " :::3 :J '° (Zl ~ ~- ~ ~~ 

6 Grayish brown, loose, fine to coarse 
1:.-: ;-:."· ..... 

·:- -:·t::-:· 
X SAND and gravel, wet SP ...... ..... 

,- ,. -·: t::_·. 
,- ,.... 13 ~-

6 30 4 Light brown, loose, fine to medium 
1:.-: < · 1- . 

<I* 8 ,- I·. -:·t::-:· 
ss 20 4 ... .. L- . ... SAND with trace gravel ·: . 1::: . 

4 ,- SP I:.. ·:--·~.· ~-
4 ,-..14 , .. ·:. ·.- I-... . : t: < . ... -~ . 

~ 
·1-

,- Gray, medium stiff, sandy CLAY 
. L--. 

,- •• 1,...-.· 

-- is CL /~-·-_:_ ... ... · .. · · . 
~ 

End of soil boring at 15.5' 
*Sample submitted for laboratory analysis 



nsin 
of Natural Resources 

Facility/Project Name 

Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Waste Management D 
Other D 

SOIL BORING LOG 
Form 4400-122 

Page 1 
License/Permit/Monitoring Number Boring Number 

Decorah Shopping Center Annex GP-24: 
Boring Drilled By: Name of crew chief (first, last) and Firm 

Dave Paulson 

Date Drilling Started Date Drilling Completed 

Soil Essentials 6/10/2003 6/10/2003 
WI Unique Well No. DNR Well ID No. Common Well Name Final Static Water Level 

Feet MSL 
Surface Elevation 

FeetMSL 
Local Grid Origin 
State Plane 

SW 1/2 of 
Facility ID 

D ( estimated: D ) or Boring Location ~ 
N, E S/C/N 

NW 1/4 ofSection24, T 11 N, R 19 E 
County 

Washington 

Lat __ 0 __ ' ___ " 

Long __ 0 __ ' " 

Local Grid Location 

ON 
Feet D S 

County Code Civil Town/City/ or Village 

67 West Bend 
Sam le Soil Properties 

1 
ss 

2 
ss 

48 
42 

36 
32 

d) 
<!) 

~ 

..s 
-;5 
fr 
Q 

2 

3 

4 

5 

6 

7 

Soil/Rock Description 

And Geologic Origin For 
[/) 

Each Major Unit u 
[/) 

:::i 
TOPSOIL 
Dark brown, fine to medium SAND with 
trace gravel 

SP 

End of soil boring at 7' 

~ 

"'d .9 
0 I 8 

<!) -.... ti .... 
:E .a ~ .a i ] -~ ~ §< bJ) :::: "' <!) '" 8 ~ ~ ·s ~ .9"' .§ .... 0 :::: i5 ::s 8 Cl >---1 p.. [/) p.. >-4 >-4 

<1 

<l 

<1 

<1 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Signaturs/ 
J.< . 
/ 

Finn KEY ENGINEERING GROUP, LTD. 
W66 N215 COMMERCE CT. CEDARBURG, WI 53012 

0 
:g >( 

i~ ;:;:; ..s 

Feet 

-0 <!) 

0 ~ N 
p.. 

Tel: (262) 375-4750 
Fax: (262) 375-9680 

This form is authorized by Chapters 281,283,289,291,292,293,295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form 
may result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally 
identifiable information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the 
completed form should be sent. 



sin 
,;[Natural Resources 

Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Waste Management D 
Other D 

Page 1 of 
Facility/Project Name 

Decorah Shopping Center Annex 
Boring Drilled By: Name of crew chief (first, last) and Firm 

Dave Paulson 
Soil Essentials 

License/Permit/Monitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

6/10/2003 6/10/2003 
WI Unique Well No. DNR Well ID No. Common Well Name Final Static Water Level 

FeetMSL 
Surface Elevation 

FeetMSL 
Local Grid Origin D ( estimated: D ) or Boring Location ['g) 
State Plane N, E S / C /N 

SW 1/2 of NW 1/4 ofSection24, T 11 N, R 19 E 
Facility ID County 

Washington 

Lat __ 0 __ ' __ _ 

Long __ 0 __ ' II 

Local Grid Location 

ON 
Feet D S 

County Code Civil Town/City/ or Village 

67 West Bend 

GP-25 

Sample Soil Properties 

1 
ss 

2 
ss 

48 
48 

36 
36 

§ 
0 u 
~ 
0 

l:o 

2 

3 

4 

5 

6 

7 

TOPSOIL 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Brown, fine to medium SAND and 
GRAVEL (fill) 

Reddish brown, fine to medium SAND 
with trace gravel 

End of soil boring at 7' 

U'.l 

u 
U'.l 

~ 

GP 

SP 

<1 

<1 

<1 

<1 

0 
0 
N 
~ 

I hereby certify that the information on this form is true and correct to the best ofmy knowledge. 

Signature / Finn KEY ENGINEERING GROUP, LTD. Tel: (262) 375-4750 
. (,,,t,--?-fy;t_ / ~ W66 N215 COMMERCE CT. CEDARBURG, WI 53012 Fax: (262) 375-9680 

This form lautho~ed by c?i:pters 281,283,289,291,292,293,295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to file this form 
may result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally 
identifiable information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the 
completed form should be sent. 



TABLE 1 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

West Bend, Wisconsin 

B-1 B-2 CE:] B-4 B-5 GP-7 GP-8 
Denth /feet) 1-3 6-8 3.5-5.5 1-3 1-3 6-8 1-3 6-8 2-4 8-10 2-4 
Date 411198 4/1198 411198 411198 411198 4/1198 4/1198 411198 10123198 10123198 913199 
PID/i.u} <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Detected voes (µglkg) 

1,2,3-Trichlorobenzene 30 34 <25 <25 <25 <25 <25 <25 <25 <25 <25 
Trimethvlbenzenes 99 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 
Nanhthalene 51 36/Q) 50 38/Q) 42 <25 42 <25 <25 <25 <25 
Xvfenes <50 35 <50 <50 <50 <50 <50 <50 <50 <50 <75 
MTBE <25 43 <25 <25 <25 <25 <25 <25 <25 <25 <25 

Tetrachloroethene <25 <25 <25 <25 79 212 31 <25 <25 107 240 
Benzene <25 <25 <25 <25 <25 <25 <25 <25 28 <25 <25 

Toluene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 

Notes: 

1 - WDNR interim guidance 
2 - Site specific residual contaminant level based on the protection of groundwater (Supplemental Site Investigation Report, KEY, January 18, 2000) 
Bold concentrations exceed NR 720 GReL 
GReL - NR 720 generic residual contaminant level based on the protection of groundwater 
i.u. - instrument units · 
MTBE - methyl tert-butyl ether 
NE - not established 
PID - photoionization detector 
Q - concentration detected between laboratory limit of quantitation and limit of detection 
µglkg - micrograms per kilogram 
voes - volatile organic compounds 

H:\PROJECTS\1997\0702007\tables\0702007 .tables.ssi.XLS 

8-10 
913199 

<1 

<25 
<50 
<25 
<75 
<25 
120 
<25 
<25 

GP-9 GP-10 GP-11 GP-12 GP-13 GRCL 
4-6 2-4 8-10 5-7 7-9 7-9 NE 

913199 913199 913199 913199 913199 913199 NE 
<1 <1 <1 <1 <1 <1 NE 

<25 <25 <25 <25 <25 <25 NE 
<50 <50 <50 <50 <50 <50 NE 
<25 <25 <25 <25 <25 <25 4001 

<75 <75 <75 <75 <75 <75 4100 
<25 <25 <25 <25 <25 <25 NE 
<25 87 1 400 340 620 60 1839 2 

<25 <25 <25 <25 <25 <25 5.5 
<25 <25 <25 <25 <25 <25 1,500 



TABLE 1 (CONTINUED) 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

I B-10 II GP-14 II GP-15 II P-3 II B-15 
Oeoth (feet) 6-7.5 6-8 6-8 3.5-5 6-7.5 
Date 8/18/00 11/3/00 11/3/00 4/11/01 9/12/01 
PIO (i.u.) <1 <1 <1 <1 <1 
Detected voes (µg/kg) 

1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 
Trimethvlbenzenes <50 <50 <50 <50 <50 
Nanhthalene <25 <25 <25 <25 <25 
Xvlenes <75 <75 <75 <75 <75 
MTBE <25 <25 <25 <25 <25 
Tetrachloroethene <25 <25 <25 <25 <25 
Benzene <25 <25 <25 <25 <25 

Toluene <25 <25 <25 <25 <25 

Notes: 

-· WDNR interim guidance 
2 -· Site specific residual contaminant level based on the protection of groundwater 

(Supplemental Site Investigation Report, KEY, January 18, 2000) 
Bold concentrations exceed NR 720 GRCL 

II B-16 
3.5-5.5 

10/31/01 
<1 

<25 
<50 
<25 
<75 
<25 
<25 
<25 
<25 

GRCL - NR 720 generic residual contaminant level based on the protection of groundwater 
i.u. - instrument units 
MTBE - methyl tert-butyl ether 
NE - not established 
PIO - photoionization detector 
Q - concentration detected between laboratory limit of quantitation and limit of detection 
µg/kg - micrograms per kilogram 

voes - volatile organic compounds 

H:\PROJ ECTSI 1997\0702007\tables\0702007. tables.ssi.XLS 

West Bend, Wisconsin 

II B-17 II B-18 II B-19 II GP-16 I 
3.5-5.5 3.5-5.5 3.5-5.5 0-4 

10/31/01 10/31/01 10/31/01 9/27/02 
<1 <1 <1 <1 

<25 <25 <25 <25 
<50 <50 <50 <50 
<25 <25 <25 <25 
<75 <75 <75 <50 
<25 <25 <25 <25 
<25 <25 <25 77 
<25 <25 <25 <25 
<25 <25 <25 <25 

GP-17 I GP-18 II GP-19 II GP-20 II GP-21 II GP-22 II GRCL I 
0-4 0-4 0-4 0-4 0-4 0-4 NE 

9/27/02 9/27/02 9/27/02 9/27/02 9/27/02 9/27/02 NE 
<1 2 <1 <1 <1 <1 NE 

<25 <25 <25 <25 <25 <25 NE 
<50 <50 <50 <50 <50 <50 NE 
<25 <25 <25 <25 <25 <25 400 
<50 <50 <50 <50 <50 <50 4,100 
<25 <25 <25 <25 <25 <25 NE 
<25 32 Q <25 <25 <25 <25 1839' 
<25 <25 <25 <25 <25 <25 5.5 
<25 <25 <25 <25 <25 <25 1,500 



TABLE 1 (CONTINUED) 

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

West Bend, Wisconsin 

B-20 B-21 B-22 B-23 B-24 B-25 
Depth (feet) 8.5-10.5 8.5-10.5 13.5-15.5 11-13 16-18 
Date 3/11/03 3/11/03 3/11/03 3/11/03 3/11/03 
PIO /i.u.) 4 4 <1 5 3 
Detected Voes (µg/kg) 

1,2,3-Trichlorobenzene <27 <26 <30 <30 <32 
Tri methyl benzenes <54 <52 <60 <60 <64 
Naphthalene <27 <26 <30 <30 <32 
Xvlenes <38 <37 <42 <42 <44 
MTBE <27 <26 <30 <30 <32 
Tetrachloroethene <27 <26 94 <30 <32 
Benzene <27 <26 <30 <30 <32 

Toluene 67 52 <30 36 <32 

Notes: 

1 - WDNR inte1•im guidance 
2 - Site specific residual contaminant level based on the protection of groundwater 

(Supplemental Site Investigation Report, KEY, January 18, 2000) 
Bold concentrations exceed NR 720 GRCL 

8.5-10.5 
3/11/03 

<1 

<29 
<58 
<29 
<40 
<29 
<29 
<29 
<29 

GReL - NR 720 generic residual contaminant level based on the protection of groundwater 
i.u. - instrument units 
I1.ilTBE - methyl tert-butyl ether 
NE - not established 
PIO - photoionization detector 
Q - concentration detected between laboratory limit of quantitation and limit of detection 
µg/kg - micrograms per kilogram 
voes - volatile organic compounds 

H: \PROJECTS\ 199 7\0702007\ta bles\0 702007. tables.ssi.XLS 

16-18 28-30 18.5-20.5 23.5-25.5 
3/11/03 3/11/03 3/12/03 3/12/03 

4 <1 <1 <1 

<30 <31 <27 <32 
<60 <62 <54 <64 
<30 <31 <27 <32 
<41 <43 <38 <45 
<30 <31 <27 <32 
86 <31 <27 69 

<30 <31 <27 <32 
<30 74 <27 <32 

B-26 B-27 B-28 GRCL 
21-23 26-28 5-7 12.5-14.5 NE 

3/12/03 3/12/03 6/3/03 6/3/03 NE 
<1 <1 <1 <1 NE 

<26 <32 <27 <26 NE 
<52 <64 <54 <52 NE 
<26 <32 <27 <26 400 
<37 <44 <38 <37 4,100 
<26 <32 <27 <26 NE 
<26 <32 <27 <26 1839 ~ 
<26 <32 <27 <26 5.5 
<26 <32 <27 <26 1,500 



Date 4/7/98 
Detected voes (µgn) 

Trimethvlbenzenes <0.5 
Benzene <0.2 
Toluene <0.3 
Ethvlbenzene <0.2 
Xvlenes <0.6 
MTBE 0.5/Q) 
lsooronvlbenzene <0.2 
n-Butvlbenzene <0.2 
n-Proovlbenzene <0.3 
Naohthalene <0.5 
Chloroform <0.30 
Chloromethane <0.8 
cis-1 2-Dichloroethene <0.2 
trans-1 2-Dichloroethene <0.20 
Tetrachloroethene <0.3 
Trichloroethane <0.2 

Natural Attenuation Parameters 
Nitrate Imo/I) --
Sulfate Imo/I) ---
Dissolved Iron -
Total Iron -
Dissolved Manaanese 
Total Manaanese -
D.O./mn/11 
Soecific Conductance (uS/cm \ -
Resistivitv /Ko/cm l -
Salinitv la/I\ 
nH ls.u.l -
O.R.P. rmvl -

Notes: 

Bold concentrations exceed NR 140 PAL 
Shaded concentrations exceed NR 140 ES 
D.O. - dissolved oxygen 
ES - NR 140 enforcement standard 
g/I - grams per liter 
Ko/cm - kilohoms per centimeter 
mg/I - milligrams per liter 
MTBE - methyl tert-butyl ether 
mv - millivolts 
NE - not established 
O.R.P. - oxygen reduction potential 
PAL - NR 140 preventive action limit 

MW-1 
7/31/98 10/8/99 3/19/03 6/10/03 

<0.5 <0.70 <0.50 -
<0.2 <0.25 <0.25 -
<0.3 <0.38 <0.25 -
<0.2 <0.32 <0.50 -
<0.6 <1.04 <0.50 -
<0.2 <0.21 <0.50 -
<0.2 <0.33 <0.25 -
<0.2 <0.43 <0.25 
<0.3 <0.36 <0.50 -
<0.5 <0.73 <0.25 -
<0.30 <0.26 <0.25 -
<0.8 <0.29 <0.25 -
<0.2 <0.34 <0.50 

<0.20 <0.46 <0.50 -
<0.3 <0.56 <0.50 -
<0.2 <0.39 <0.25 -
- -- - <0,50 

- 49 
- - - <0.042 

- - - 1.8 
- 0.32 
~ - - 0.33 

2.74 
- - - 7411 

- 0.135 
4.13 

- - - 6.98 
- - - 351 

Q - concentration detected between laboratory limit of quantitation and limit of detection 
s.u. - standard units 
µg/I - micrograms per liter 
uS/cm - microsiemens per centimeter 
voes - volatile organic compounds 

H:\PROJECTS\1897\0702007\tables\0702007.tables.sei.XLS 

I 

TABLE 3 

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

West Bend, Wisconsin 

MW-2 I 
417/98 7/31/98 10/8/99 3/19/03 4/7/98 7/31/98 10/8/99 

0.3/Q) <0.5 <0.70 <0.50 0.2 <0.5 <0.70 
0.3/Q) 0.2/Q) <0.25 <0.25 <0.2 <0.2 <0.25 

<0.3 <0.3 <0.38 <0.25 <0.3 <0.3 <0.38 
0.3(O) <0.2 <0.32 <0.50 <0.2 <0.2 <0.32 
1.0/Q) <0.6 <1.04 <0.50 0.5/Q) <0.6 <1.04 

<0.2 <0.2 <0,21 <0.50 <0.2 <0.2 <0.21 
0.41Q) <0.2 <0.33 <0.25 <0.2 <0.2 <0.33 
0.4(0) <0.2 <0.43 <0.25 <0.2 <0.2 <0.43 
0,3/Q) <0.3 <0.36 <0.50 <0.3 <0.3 <0.36 
0.7/Q) <0.5 <0.73 <0.25 0.7/Q) <0.5 <0.73 
<0.30 <0.30 <0.26 <0.25 <0.30 <0.30 <0.26 
<0.8 <0.8 <029 <0.25 <0.8 <0.8 <0.29 
<0.2 <0.2 <0.34 <0.50 <0.2 <0.2 <0.34 

<0.20 <0.20 <0.46 <0.50 <0.20 <0.20 <0.46 
<0.3 <0.3 <0.56 <0.50 <0,3 1.6 1.3(01 
<0.2 <0.2 <0.39 <0.25 <0.2 <0.2 <0.39 

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

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

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

MW-3 NR 140 
3/31/00 8/31/00 12/4/00 4/12/01 11/5/01 3/19/03 ES PAL 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96 
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 5 0.5 
<0.22 <0.22 <0.22 <0.22 <0.22 <0.25 1 oob 200 
<0.12 <0.12 <0.12 <0.12 <0.12 <0.50 700 140 
<0.74 <0.74 <0.74 <0.74 <0.74 <0.50 10 000 1 000 
<0.53 <0.53 <0.53 <0.53 <0.53 <0.50 60 12 
<0.15 <0.15 <0.15 <0,15 <0.15 <0.25 NE NE 
<0.29 <0.29 <0.29 <0.29 <0.29 <0.25 NE NE 
<0.18 <0.18 <0,18 <0.18 <0.18 <0.50 NE NE 
<0.68 <0.68 <0.68 <0.68 <0.68 <0.25 40 8 
<0.32 <0.32 <0.32 <0.32 <0.32 <0.25 6 0.6 
<0.24 0.72/Q) <0.24 <0.24 <0.24 <0.25 3 0.3 

<1 <1 <1 <1 <1 <0.50 70 7 
<0.23 <0.23 <0.23 <0.23 <0.23 <0.50 100 20 

0.43 (Q) 1.1 0.33 (Q\ 0.33(O) <0.25 <0.50 5 0.5 
<0.36 <0.36 <0.36 <0.36 <0.36 <0.25 5 0.5 

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



roate 4/7/98 
[Detected VOCs (µ_g/I) 

Trimeth !benzenes <0,5 
Benzene <0.2 
Toluene <0.3 
Eth !benzene <0.2 

- X,lenes <0.6 
MTBE <0,2 
lsonronvtbenzene <0,2 
n-Butvlbenzene <0.2 
n--Proovlbenzene <0,3 
Nanhthalene <O 6 
Chloroform <0.30 
Chtoromethane <0,8 

cis•1 2-Dichloroethene <0.2 
trans-1 2-Dich oroethene <0.20 
retrachloroethe·ne 1.9 
Trichloroethane <0.i 

'\latural Attenuation Parameters 
Nltrate {mg/I} 
Sulfate (mg/I' 
Dissolved lron 
Total tron 
Dissolved Manganese 
Total Manganese 
O.O.(mg/I) 
Seecific C2nducte□ce (uS/cm 
Resistivlb'. (Ko/cm) 
Salinity (g/1 

~ V 

Notes: 

Bold concentrations exceed NR 140 PAL 
Shaded concentrations exceed NR 140 ES 
0.0. - dissolved oxygen 
ES - NR 140 enforcement standard 
g/1 - grams per liter 
Ko/cm - kUohoms per centimeter 
mg/I - milligrams per Iller 
MTBE - methyl tert-butyl ether 
mv- millivolts 
NE - not established 
O.R.P, - oxygen reduction potential 
PAL - NR 140 preventive action limit 

MW-4 
7/31/98 10/8199 3/31/00 8131/00 

<0.5 <0.70 <0,50 <0.50 
<0.2 <0.25 <0.25 <0.25 
<0,3 <0.38 <0.22 <0.22 
<0.2 <0.32 <0.12 <0.12 
<0.6 <1,04 <0.74 <0,74 
<02 <0.?1 <0.53 <0.53 
<0.2 <0_.,;;: <0.15 <0.15 
<0.2 <043 <0.29 <0,29 
<Q.-:1; <0.36 <0.18 <0.18 
<05 <0.73 <0.68 <0.68 

<0.30 <0.26 <032 <0.32 
<0.8 <0.29 <0,24 0.8 
<0.2 <0 34 <1 <1 

<0."0 <046 <0.23 <0.23 
0.6 Q <0.56 <0.25 <0.25 

<0.2 <~~6 ~0.36 

a - concentration detected between laboratory limit of quantilatlon and limit of detection 

s.u. - standard units 
µg/1 • micrograms per liter 

uS/cm - microsiemens per centimeter 
VQCs - volatile organic compounds 
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12/4/00 

<0.60 
<0.25 
<0.22 
<0.12 
<074 
<0.53 
<O 15 
<0,29 
<0.18 
<0,68 
<0.32 

0.49 Q 
<1 

<0.23 
<0.25 
<0.36 

4/12/01 3/19/03 

<050 <0.50 
<0.26 <0.25 
<0.22 <0.25 
<" 12 <n.so 
<0.74 <0.50 
<0,53 <050 
<0 15 <0,?5 
<029 <0?5 
<0.18 <0.50 
<0.68 <0.25 
<0.32 <0.25 
<0.24 <0.25 

<1 <0.50 
<0 23 <0.50 
<0.25 <0,50 

__ <0,36 - - <0.25_ 

TABLE 3 (CONTINUED) 

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011·1025 South Main Street 

We:st Bend, Wisconsin 

MW-5 
219/99 10/8/99 12/3199 3/31/00 8/31/00 12/4/00 4/12/01 

<0.5 <O. 0 <0.70 <0 50 <0.50 <0.50 <0,50 
<0.2 <0.25 <0.25 <0,25 <0.25 <0.25 <0,25 
<0.3 <038 <0,38 <0."2 <0?2 <0.22 <0.22 
<"2 <0.32 <0.32 <0.12 <0.12 <0.12 <0.12 
<O 6 <1.04 <1.04 <0.74 <0.74 <0.74 <0.74 
<O 2 <0.21 <0.21 <053 <0,53 <0.53 <0.53 
<02 <0.33 <0.33 <0.15 <0.15 <0.15 <0.15 
<0.2 <0,43 <0.43 <029 <029 <029 <0.29 
<03 <0.36 <0.36 <0.18 <0.18 <O 18 <0.18 
<05 <0.73 <O 73 <068 <068 <068 <068 

<0,30 <0.26 <0.26 <032 <0.32 <0.32 <0.32 
<0.8 <0.29 <0.29 <0.24 <0.24 -·- <0.24 
<0.2 <0.34 <0.34 <1 <1 <1 <1 

<O?O <0.46 <046 <0.23 <0,23 <0.23 <0.23 
2.& -·- 4 ' '. 
Q_.6 0.5 IQ) o.9 IQl 0,81 {Q} 11QI 0.9 {Q} 0,46(Q) 

MW-6 NR140 
11/5/01 3119/03 10/8/99 3131/00 8/31/00 12/4/00 4/12/01 11/5/01 3/19/03 ES PAL 

<0.50 <0.50 6.5 <0,50 <0.50 <0.50 <0,50 <0.50 <0.50 480 96 
<0.25 <0.25 0.52 tQ\ <0.25 <0.25 <0,25 <0.25 <0.25 <0.25 5 0.5 
<0.22 <0~5 1.210' <0.22 <0.22 <0.22 039/n\ <0.22 <0."5 1 000 200 
<0.12 <0,50 1.9 <0.12 <0,12 <0.12 <O 1? <0,12 <0.50 700 140 
<0.74 <0.50 7.2 <0.74 <0.74 <0.74 <0.74 <0.74 <0.50 10 000 1 000 
<0.53 "<0.50 <0.21 <0.53 <0.53 <0.53 <0.53 <0.53 <0.50 60 12 
<0.15 <0.25 <033 <0.15 <0.15 <0.15 <0.15 <0.15 <0.25 NE NE 
<0.29 <0.25 o.49 a <0.29 <O 29 <0.29 <0.29 <0.29 <0.25 NE NE 
<0.18 <0.50 o.~a' <0.18 <0.18 <0.18 <0,18 <O 18 <0.50 NE NE 
<0.68 <0.25 1.11n\ <0,68 <O 68 <0.68 <0.68 <068 <0."5 4n . 
<0.32 <0.25 <0,26 <0.32 <0,32 <0.32 <0.32 <0.32 <O "5 • 0,6 
<0.24 <0.25 <0.29 <0.24 0.48 Q <0.24 <0.24 <0.25 3 0,3 

<1 <050 o.3atQ\ <1 <1 <1 <1 <1 <0.50 70 7 
<0.23 <0.50 <0.46 <0.23 <0.23 <0.23 <0.23 <0.23 <0.50 100 20 

1.4 4.1 3,4 2.5 3.2 3.8 1.8 1.7 5 0.5 
0.48(Q) 0.53 <0.39 <0.36 <0,36 <0.36 <0.36 <0.38_1-. <0,4§_ __ L_ _ Q_.5 



Date 9/20/00 
Detected voes (µg/I) 

Trimethvlbenzenes <0.50 
Benzene <0.25 
Toluene <0.22 
Ethvlbenzene <0.12 
Xvlenes <0.74 
MTBE <0.53 
· 1sonronvlbenzene <0.15 
n-Butvlberizene <0.29 
n-Pronvlbenzene <0.18 
Naohlhalene <0.68 
Chloroform <0.32 
Chlororiiethane <0.24 
cis-1 2-Dichloroethene <1 
trans-1 2-Dichloroethene <0.23 
T etrachloroethene 4.7 
Trichloroethane 2.4 

Natural Attenuation Parameters 
Nitrate Imo/I\ 
Sulfate /mn/1\ -
Olssolved Iron --
Total Iron --
Dissolved Manaanese -
Total Manaanese 
D.O.imo/1\ · 
Soecific Conductance ( uS/c_m l 
Reslstivitv <Ko/cm) ---
Salinitv rn/1 ---
nHls.u.l -
O.R.P. lmvl --

Notes: 

Bold concentrations exceed NR 140 PAL 
Shaded concentrations exceed NR 140 ES 
0.0. - dissolved oxvAen 
ES -NR 140 enforcement standard 
QII - Arams per liter 
Ko/cm - kilohoms per centimeter 
mq/I- milliqrams per liter 
MTBE - methyl tert-butyl ether 
mv - mlllivolts 
NE - not established 
O.R.P. - oxvAen reduction potential 
PAL- NR 140 preventive action limit 

MW-7 
12/4/00 4/12/01 11/5101 4/12/01 

<0.50 <0.50 <0.50 <0.50 
<0.25 <0,25 <0.25 <0.25 
<0.22 <0.22 <0.22 <0.22 
<0.12 <0.12 <0.12 <0.12 
<0.74 <0.74 <0.74 <0.74 
<0.53 <0.53 <0.53 <0.53 
<0.15 <0.15 <0.15 <0.15 
<0.29 <0.29 <0.29 <0.29 
<0.18 <0.18 <0.18 <0.18 
<0.68 <0.68 <0.68 <0.68 
<0.32 <0.32 <0.32 <0.32 

0.55(Ql <0.24 <0.24 <0.24 
<1 <1 <1 <1 

<0.23 <0.23 <0.23 <0.23 
3.3 3,4 4.4 3.5 
2.3 2.2 3.2 1.11Q\ 

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

- -
- - - -

- -

- - - -
- - - -

a - concentration detected between laboratorv limit of Quantltation and limit of detection 
s.u. - standard units 
µg/1 - micrograms per liter 
uS/cm - microsiemens per centimeter 
VOCs - volatile ori:ianic compounds 
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MW-8 
4/30/01 11/5101 

<0.50 <0.50 
<0.25 <0.25 
<0.22 <0.22 
<0.12 <0.12 
<0.74 <0.74 
<0.53 <0.53 
<0.15 <0.15 
<0.29 <0.29 
<0.18 <0.18 
<0.68 <0.68 
<0.32 <0.32 
<0.24 <0.24 

<1 <1 
<0.23 <0.23 

TABLE 3 (CONTINUED) 

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

West Bend, Wisconsin 

MW-9 
3/19/03 4/12/01 4/30/01 11/5101 3/19/03 4/12/01 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 
<0.25 <0.22 <0.22 <0.22 <0.25 <0.22 
<0.50 <0.12 <0.12 <0.12 <0.50 <0.12 
<0.50 <0.74 <0.74 <0.74 <0.50 <0.74 
<0.50 <0.53 <0.53 <0,53 <0.50 <0.53 
<0.25 <0.15 <0.15 <0.15 <0.25 <0.15 
<0.25 <0.29 <0.29 <0.29 <0.25 <0.29 
<0.50 <0.18 <0,18 <0.18 <0.50 <0.18 
<0.25 <0.68 <0.68 <0,68 <0.25 <0.68 
<0.25 <0.32 <0.32 <0.32 <0.25 <0,32 
<0.25 <0.24 <0.24 <0,24 <0.25 <0.24 
<0.50 <1 <1 <1 0.67 <1 
<0.50 <0.23 <0.23 0.25 Q) <0.50 <0.23 

4.3 _,,_ 4.2 3.1 3,8 4.2 0.84 : 
1,2/Ql 2.3 1.2 3 1.6 : . 1.9 

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

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

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

MW-10 MW-11 MW-12 NR140 
4/30/01 11/5101 3/19/03 9/14/01 11/5101 3/19/03 11/5101 3/19/03 ES PAL 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96 
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 5 0.5 
<0.22 <0.22 <0.25 <0.22 <0.22 <0.25 <0.22 <0.25 1 000 200 
<0.12 <0.12 <0.50 <0.12 <0.12 <0.50 <0.12 <0.50 700 140 
<0.74 <0.74 <0.50 <0.74 <0.74 <0.50 <0,74 <0.50 10Ci00 1 000 
<0.53 <0.53 <0.50 <0.53 <0.53 <0.50 <0.53 <0.50 60 12 
<0.15 <0.15 <0.25 <0.15 <0.15 <0.25 <0.15 <0.25 NE NE 
<0.29 <0.29 <0.25 <0.29 <0.29 <0.25 <0.29 <0.25 NE NE 
<0.18 <0.18 <0.50 <0.18 <0.18 <0.50 <0.18 <0.50 NE NE 
<0.68 <0.68 <0.25 <0.68 <0.68 <0.25 <0.68 <0.25 40 8 
<0.32 <0.32 <0.25 <0.32 0.39/Q\ <0.25 <0.32 <0.25 6 0.6 
<0.24 <0.24 <0.25 1.8 <0.24 <0.25 <0.24 <0:25 3 0.3 

<1 <1 <0.50 <1 < <0.50 <1 <0.50 70 7 
<0.23 <0.23 <0:50 <0.23 <0.23 <0.50 <0.23 <0.50 100 20 .. 4.1 : ' <0.25 <0.50 5 0.5 

0.76/Ql 0.61 /Ql 0.53 2,8 1.5 1,3 <0.36 <0.25 5 0.5 

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

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



TABLE 3 {CONTINUED) 

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 

Date 11/5/01 
Detected voes (µg/1) 

Trimeth !benzenes <5.0 
Benzene <2.5 
Toluene <2.2 
Eth !benzene <1.2 

<7.4 
<5.3 
<1.5 
<2.9 
<1.8 
<6.8 
<3.2 

Chloromethane <2.4 
cis-1,2-Dichloroethene <10 
trans-1.2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 

Natural Attenuation Parameters 
Nitraie m A --
Sulfate m /I --
Dissolved Iron --
Total Iron -

--
--

uS/cm -------
Notes: 

Bold concentrations exceed NR 140 PAL 
Shaded concentrations exceed NR 140 ES 
D.O. - dissolved oxygen 
ES - NR 140 enforcement standard 
g/1 - grams per liter 
Ko/cm - kilohoms per centimeter 
mg/I - milligrams per liter 
MTBE - methyl tert-butyl ether 
mv - millivolts 
NE - not established 
O.R.P. - oxygen reduction potential 
PAL - NR 140 preventive action limit 

MW-13 
3/19/03 

<0.50 
<0:25 
<0.25 
<0.50 
<0.50 
<0.50 
<0.25 
<0.25 
<0.50 
<0.25 
<0.25 
<0.25 
<0.50 
<0.50 

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

MW-14 
6/10/03 11/5/01 3/19/03 

-- <0.50 <0.50 
-- <0,25 <0.25 
- <0.22 <0.25 
- <0.12 <0.50 

<0.74 <0.50 
<0.53 <0.50 

- <0.15 <0.25 
- <0.29 <0.25 
- <0.18 <0.50 
-- <0.68 <0.25 

<0.32 <0.25 

-- <0.24 <0.25 

-- <1 0.68 
- <0.23 <0.50 

-- <0.36 0.45 

<0.50 --
56 --

<0.042 - --
1.7 -

0.071 - --
0.14 - --
3.07 -- --
5372 -- --
0.186 - --
2.96 -- -
7.10 - --
352 -- -

Q - concentration detected between laboratory limit of quantitatlon and limit of detection 
s.u. - standard units 
µg/1 - micrograms per liter 
uS/cm - microsiemens per centimeter 
voes - volatile organic compounds 
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1011-1025 South Main Street 
West Bend, Wisconsin 

MW-15 MW-16 MW-17 MW-18 
11/5/01 3/19/03 3/19/03 3/19/03 3/19/03 

<0.50 <0.50 <0.50 <0.50 
<0.25 <0,25 <0.25 <0.25 
<0.22 <0.25 <0.25 <0.25 
<0.12 <0.50 <0.50 <0.50 
<0.74 <0.50 <0.50 <0.50 
<0.53 <0.50 <0,50 <0.50 
<0.15 <0.25 <0.25 <0.25 
<0.29 <0.25 <0.25 <0.25 
<0.18 <0.50 <0.50 <0.50 
<0.68 <0.25 <0.25 <0.25 

0.77 Q <0.25 5.8 
<0.24 <0.25 <0.25 <0.25 

<1 <0.50 <0.50 <0.50 
<0.23 <0,50 <0.50 <0.50 
<0.25 <0.50 0.66 <0.50 
<0.36 <0.25 <0.25 <0.25 

-- - -- -
- - -- -

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

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

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

MW-19 MW-20 MW-21 MW-22 I MW-23 I NR 140 
3/19/03 3/19/03 3/19/03 6/10/03 6/10/03 ES PAL 

<0.50 <0.50 <0.50 <0.50 <0.50 480 96 
<0.25 <b.25 <0.25 <Q.25 <0.25 5 0.5 
<0.25 <0.25 <d.25 <0.25 <0.25 1,000 200 
<0.50 <0.50 <0.50 <0.50 <0.50 700 140 
<0.50 <0.50 <0.50 <0.50 <0.50 10,000 1,000 
<0.50 <0.50 <0.50 <0.50 <0.50 60 12 
<0.25 <0.25 <0.25 <0.25 <0.25 NE NE 
<0.25 <0.25 <0.25 <0.25 <0.25 NE NE 
<0.50 <0.50 <0.50 <0.50 <0.50 NE NE 
<0.25 <0.25 <0.25 <0.25 <0.25 40 8 
<0.25 2.1 <0.25 <0.25 0.91 6 0.6 
<0.25 <0.25 <0.25 <0.25 0.63 3 0.3 

1.4 <0.50 <0.50 <0.50 <0.50 70 7 
<0.50 <0.50 <0.50 <0.50 <0.50 100 20 

59 50 3.0 <0.50 <0.50 5 0.5 
2.0 <0.25 <0.25 <0.25 <0.25 5 0.5 

-- - - -- 4.8 -- --
- - - - 32 - --
-- - - -- <0.042 - --
-- -- -- -- 1.4 
-- - -- - 0.014 -- --
-- -- -- - 0.13 -- -
- - -- -- 6.53 --
- -- - -- 1,934 -- --
- -- -- -- 0.518 -- -
-- - - - 1.03 --
- - - -- 7.40 - --

-- 355 



Date 4/7/98 
Detected voes (µg/1) 

Trimethvlbenzenes <0.5 
Benzene <0.2 
Toluene <0.3 
Eth vi benzene <0.2 
Xvlenes <0.6 
MTBE <0.2 
lsooroovlbenzene <0.2 
n-Butvlbenzene <0.2 
n-Proovlbenzene <0.3 
Naohthalene <0.5 
Chloroform <0.30 
Chloromethane <0.8. 
cis-1 2-Dichloroethene <0.2 
trans-1 2-Dichloroethene <0.20 
Tetrachloroethene <0.3 
T richloroethene <0.2 

Natural Attenuation Parameters 
Nitrate lmo/ll ·-
Sulfate (mom 
Dissolved Iron 
Total Iron 
Dissolved Manaanese ---
Total Manoanese ---
D.O.rma/1) --
Soecific Conductance <uS/cml ---
Resistivitv /Ko/cm\ ---
Salinity lo/I\ -
oH (s.u.l 
0.R.P. (mvl 

Notes: 

Bold concentrations exceed NR 140 PAL 
Shaded concentrations exceed NR 140 ES 
D.O. - dissolved oxygen 
ES - NR 140 enforcement standard 
g/1 - grams per liter 
Ko/cm - kilohoms per centimeter 
mg/I - milligrams per liter 
MTBE - methyl tert-butyl ether 
mv - millivolts 
NE - not established 
O.R.P. - oxygen reduction potential 
PAL - NR 140 preventive action limit 

P-1 
7/31/98 10/8/99 3/31/00 8/31/00 

<0.5 <0.70 <0.50 <0.50 
<0.2 <0.25 <0.25 <0.25 
<0.3 <0.38 <0.22 <0.22 
<0.2 <0.32 <0.12 <0.12 
<0.6 <1.04 <0.74 <0.74 
<0.2 <0.21 <0.53 <0.53 
<0.2 <0.33 <0.15 <0.15 
<0.2 <0.43 <0.29 <0.29 
<0.3 <0.36 <0.18 <0.18 
<0.5 <0.73 <0.68 <0.68 

<0.30 <0.26 <0.32 <0.32 
<0.8 <0.29 <0.24 <0.24 
<0.2 <0.34 <1 <1 

<0.20 <0.46 <0.23 <0.23 
<0.3 <0.56 <0.25 <0.25 
<0:2 <0.39 <0.36 <0.36 

·- - ·- ---
-- --
--- --- --- ---
-- -- --- ---
--- --- --- ---
-- --- ... 
-- --
-- - --- -·· 
--- ... ·- ---- -- --

Q - concentration detected between laboratory limit of quantitation and limit of detection 
s.u. - standard units 
µg/1 - micrograms per liter 
uS/cm - microsiemens per centimeter 
voes - volatile organic compounds 
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12/4/00 

<0.50 
<0.25 
<0.22 
<0.12 
<0.74 
<0.53 
<0.15 
<0.29 
<0.18 
<0.68 
<0.32 
<0.24 

<1 
<0.23 
<0.25 
<0.36 

-
---
--

---
-
·--
---

TABLE 3 (CONTINUED) 

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS 

DECORAH SHOPPING CENTER ANNEX 
1011-1025 South Main Street 

West Bend, Wisconsin 

P-2 
4/12/01 3/19/03 10/8/99 3131/00 8/31/00 12/4/00 

<0.50 <0.50 8.0 <0.50 <0.50 <0.50 
<0.25 <0.25 0,58!Ql <0.25 <0.25 <0.25 
<0.22 <0.25 1.5 <0.22 <0.22 <0.22 
<0.12 <0.50 2.2 <0.12 <0.12 <0.12 
<0.74 <0.50 8.7 <0.74 <0.74 <0.74 
<0.53 <0.50 <0.21 <0.53 <0.53 <0.53 
<0.15 <0.25 0.351Q\ <0.15 <0.15 <0.15 
<0.29 <0.25 <0.43 <0.29 <0.29 <0.29 
<0.18 <0.50 0.88 (Q) <0.18 <0.18 <0.18 
<0.68 <0.25 0.86(0\ <0.68 <0.68 <0.68 
<0.32 <0.25 <0.26 <0.32 <0.32 <0.32 
<0.24 <0.25 <0.29 <0.24 0.56/Q\ <0.24 

<1 <0.50 <0.34 <1 <1 <1 
<0.23 <0.50 <0.46 <0.23 <0.23 <0.23 
<0.25 <0.50 <0.56 <0.25 <0.25 <0.25 
<0.36 <0.25 <0.39 <0.36 <0.36 <0.36 

-- -· - - - -
--- - - -- -- -
-- -- - -- -
-- -- - - -- -· 
-- --- --- --- -- ---
-- -- --- --- ---

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

- -- - - - ---... --- -- - - -
--- -- -- --- -- --

p.3 P-4 p.5 NR 140 
4/12/01 3/19/03 4/12/01 11/5/01 3/19/03 3/19/03 6/10/03 ES PAL 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96 
<0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 5 0.5 
<0.22 <0.25 0.31 (Q) <0.22 <0.25 <0.25 <0.25 1000 200 
<0.12 <0.50 <0.12 <0.12 <0.50 <0.50 <0.50 700 140 
<0.74 <0.50 <0.74 <0.74 <0.50 <0.50 <0.50 10 000 1 000 
<0.53 <0.50 <0.53 <0.53 <0.50 <0.50 <0.50 60 12 
<0.15 <0.25 <0.15 <0.15 <0.25 <0.25 <0.25 NE NE 
<0.29 <0.25 <0.29 <0.29 <0.25 <0.25 <0.25 NE NE 
<0.18 <0.50 <0.18 <0.18 <0.50 <0.50 <0.50 NE NE 
<0.68 <0.25 <0.68 <0.68 <0.25 <0.25 <0.25 40 8 
<0.32 <0.25 <0.32 <0.32 <0.25 <0.25 0.37 6 0.6 
<0.24 <0.25 <0.24 <0.24 <0.25 <0.25 <0.25 3 0.3 

<1 <0.50 <1 <1 <0.50 <0.50 <0.50 70 7 
<0.23 <0.50 <0.23 <0.23 <0.50 <0.50 <0.50 100 20 
<0.25 <0.50 <0.25 <0.25 <0.50 <0.50 5 0.5 
<0.36 <0.25 <0.36 <0.36 <0.25 2.4 <0.25 5 0.5 

--- --- - -- -- -- -- -- ----- --- --- - --- --- --- --- --- - -- -- -- --- -- --- --
-· ... -·· -- ·- - -· ··- --- --- -- -- --- -- -- --- ---
- - - - --- - --- --- ---- -- --- ---
- - -- -- -- - --- --- --
-- -- --- --- -- -- --
-- - -- -- -- - -- --- ---
--- - - -- -- - -- -- ---
-- -- -- --- --- -- --



State of Wisconsin 
Department of Natural Resources 
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Waste ManagementD 

0th □ 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 7-98 

Facility/Project Name Local Grid Location of Well Well Name 
□ N. □ E. 

Decorah Shonninq Center Annex ft. □ s. ft. □ w. 
Facility License, Permit or Monitoring Number Local Grid Origin D ( estimated: D ) or Well Location D Wis. Unique Well Number 

I 
DNR Well Number 

Lat. Long. or 

Facility ID St. Plane ft. N, ft.E Date Well Installed 

Section Location of Waste/Source 
Type of Well BE. Well Installed By: Name (first, last) and Firm - 1/4 of -- 1/4 of Sec. -- T. __ N,R __ w. 

Well Code 
Distance from Waste/ IEnf. Stds. 

Location of Well Relative to Waste/Source I Gov. Lot# 
u D Upgradient s D Sidegradient 

Source ft. Aooly D d D Downgradient n 12:1 Not Known 
A. Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

_____ ft. MSL 

_____ ft. MSL 

--=N=A~- ft. MSL 

D. Surface seal, bottom ____ ft MSL or __ _ ft. 

12. USCS classification of soil near screen: 

mo~□ oc □ ~□ ~□ ~□ 
SM□ SC □ ML□ MH D CL □ CH □ 
Bedrock □ 

13. Sieve analysis attached? □ Yes 12:1 No 

14. Drilling method used: Rotary D 5 0 

Hollow Stem Auger D 4 1 
Geoprobe Other l8I 

15. Drilling fluid used: Water D 0 2 Air D 0 1 

Drilling Mud D 0 3 None 12:1 9 9 

16. Drilling additives used? □ Yes 12:1 No 

Describe ________________ _ 

17. Source of Water (attach analysis ifrequired): 

E. Bentonite seal, top ft. MSLor _1_ ft. 

F. Fine sand, top ft. MSLor _J_,_J)_ ft. 

G. Filter pack, top ft. MSLor _:L__2_ ft. 

H. Screen joint, top ft. MSLor _8_ ft. 

I. Well bottom ft. MSLor _u_ ft. 

J. Filter pack, bottom ft. MSLor _u_ ft. 

K. Borehole bottom ft. MSLor _u_ ft. 

L. Borehole diameter 2 in. 

M. O.D. well casing 2.1 in. 

N. I.D. well casing 1.9 in. 

1. Cap and lock? 12:1 Yes □ No 
2. Protective cover pipe: 

a. Inside diameter: _._4_ in. 

b. Length: _Q_._5_ ft. 

c. Material: Steel 12:1 04 

Other □ 
d. Additional protection? D Yes l8I No 

If yes, describe: 

Bentonite □ 30 
3. Surface seal: 

Concrete l8I 
Other □ 

4. Material between well casing and protective pipe: 

Bentonite □ 30 

Annular space seal □ 
None Other l8I 

5. Annular space seal: a. Granular Bentonite l8I 33 
b. __ Lbs/gal mud weight... Bentonite-sand slurry □ 35 
c. __ Lbs/gal mud weight.... Bentonite slurry □ 3 1 
d. % Bentonite ....... Bentonite-cement grout □ 50 
e. Ft3 volume added for any of the above 

f. How installed: Tremie □ 0 1 
Tremie pumped □ 02 

Gravity 12:1 08 

6. Bentonite seal: a. Bentonite granules □ 33 

b. □ 1/4 in. □ 3/8 in. D 1/2 in. Bentonite pellets □ 32 
C. Other □ 

7. Fine sand Material: Manufacturer, product name & mesh size 
a. Red Flint 45-55 II 
b. Volume added ______ ft3 ········· 

8. Filter pack material: Manufacturer, product name and mesh size 
a. Red Flint 30 II 
b. Volume added ______ ft3 ... 

9. Well casing: 

10. Screen material: 

a. Screen type: 

b. Manufacturer 

c. Slot size: 

d. Slotted length: 

Flush threaded PVC schedule 40 l8I 23 

Flush threaded PVC schedule 80 □ 24 
Other □ 

PVC 

Factory cut □ 1 1 

Continuous slot l8I 0 1 
Other □ 

Monoflex 
. 010 in. 

_5_ft. 

11. Backfill material (below filter pack): None l8I 14 

Other □ 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 
Signature Firm ARCADIS 

126 N. Jefferson St. 
Milwaukee, WI 53202 

Suite 400 
414-276-7742 

Please complete both Forms 4400-113A and 4400-113B and return them to the appropriate DNR office and bureau. Completion of these reports is required by chs. 160, 281, 
283,289,291,292,293,295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281,289,291,292,293,295, and 299, Wis. Stats., failure to file 
these forms may result in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 
information on these forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be 
sent. 



CAR.l.JS® 

To: 

From: 

Tech# 

Subject: 

Summary 

Bob Kelley 

Kelly Frasco 

9551 

CARUS CHEMICAL COMPANY 
Technology and Quality 

Remediation Report 

12 April 2004 

Cc: P. Vella 
B. Veranda 
L. Warren 

Keywords: KMnO4 
Bentonite Clay 

CAIROX® Potassium Permanganate Bentonite Clay Demand 

The bentonite clay natural oxidant demand (NOD) for the potassium permanganate (KMnO4) 

dose of 14.7 g/kg at 48 hours was determined to be 7.5 g/kg. 

Background 
A sample of bentonite clay was obtained from the pilot plant. It was requested that the natural 
oxidant demand be detennined on the sample. The measurement of the natural oxidant demand is 
used to estimate the concentration of KMnO4 that will be consumed by the natural reducing 
agents in a sample during a given time period. 

Experimental 
A reaction vessel for each soil sample was filled with 9 grams of soil and diluted to 90 mls with 
deionized water for a low and medium concentration of KMnO4• At the start of each 
experimental run, 10 mls of concentrated oxidant solution was introduced into the reaction 
vessels. The reaction vessels were placed on a rotating apparatus to ensure uniform mixing at a 
constant speed. After 48 hours the samples were centrifuged and analyzed for residual 
permanganate (MnO4} 

Results 
The KMnO4 demand is the amount of permanganate consumed in a given amount of time. It 
should be noted that in a soil or groundwater sample, the oxidation of any compound by 
permanganate is dependent on the initial dose of permanganate and the reaction time available. 
As the permanganate dose is increased, the reaction rate and oxidant consumption may also 
increase. Some compounds that are not typically oxidized by permanganate under low doses can 
become reactive with permanganate at higher concentrations. 

The 48-hour NOD result for the low (3.1 g/kg) KMnO4 dose was >3.1 g/kg. The 48-hour NOD 
result for the medium (14.7 g/kg) KMnO4 dose was 7.5 g/kg. 



® 
CAIROX is a registered trademark ofCarus Corporation. 
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POTASSltlM PERMANGANATE 20"/4 

PLASTICS 
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POTASSIUM PERMANGANATE 20% 

ELASTOMERS"' AN[) LINlf4GS 
ACRYLA TE-BUIA!)IENE i,ABRl 
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ISOPRENE 1Cl1Rl 
HYPALON (CHlORO•SULFONYL-
POLYETHYLEr-JE !CSM\ . . . 
ETHYLENE~ACRYLIC JEA\ 
ETHYLEWE•f'·RQPYlENI:lEPM} 
ETHYLENE-PROPVLENiE-61ENE: 
(E[)DMl 
EIBYLENE-PftOPYLENE 
TEiflf'OlYMERfEPT\ 

NATl.JRAi. RUSBER 1Gf!$l U 
NEOPflENe GR-MJCR1 R -i-
N!Ti::!ILE BUNA•N (N8fi) U 

FABRIC$ 

FELT{WOOL) 
RAYON VI.SCOS.E 

"'See alsQ Nylon 11 · vnder 
PLASTlCS 
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METALS 
ADMIRALTY BA.ASS 
ALUM!N!JM E1-+---l--,--~-+--+ ___ _,,,,....,..-...----1 
ALUM!NUM DRONZE 

_B,.c.R_A_s_·· ..• _s ______ -lGl-4-J--ll-l'--+·--1--"1 
·=S_R_O_N_Z..,..E ___ ~-'G,1-+--1-+--+--..--1-
CARBON STEEL Gi-

COLUMHlUtJ (NIOBIUM) 

COPPER Gc.. 
~m:2-=- u 
HASTELLOY C!C·2'i'6 E ,G~-·----..-~. 
HASTELLQY D U 
HASTELLOY GlG-$ 
HlG.H SILICON lRON tC-
INCONEl lch~,-- -"-·'-1-•-
1NcoLLOY 
LEAD !U 

NAVAL BRONZE 

SILICON ... BfiONZI.: 

'r-bJ.--"!-!-•---l-••.../·-•C..-

1:. 
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.NATE 10% 

POTASSIUM PERMANGANATE 10% 
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CERAMICS 

COATINGS 
ACRYLIC 
ASPHALT 
{:;HLORINATED RU33ER 
GOAL TAR 
COAL TAR EPOXY R-
EPOXY GENERAL PURPOSE R-
EPOXY CHEMICAL RESISTANT R-
EPOXY POLYAMIDE R·,_ .... 

otL BASE 
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PHENOUG 
POLYi::STER H--
POLYVINYL CHLOF1IDE 
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WATER BASE 
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