£ ARCADIS

Infrastructure, buildings, environment, communications

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
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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 A‘r‘mr‘hmpn‘r 1. ARCADIS may install additional wells and piezometers

wnao

for remediation monitoring or to obtain additional site information as necessary.
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Sharon Schaver

ARCADIS 20 October 2004

Question 1: 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 perchlovoethene (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 [ug/IL]) have been detected
in some of the wells, but the concentrations have been very low in relation to PCE
(up to 1,100 pg/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
ug/L) and can be used as a monitoring point for the pilot test. The injection welis
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
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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.

I

Question 4: Provide information regarding:

Cross-sections
1VUDOTOV U LIVIELD

Well construction and boring logs

g:\aprojecticontiprop\wi1054\decorah\corripermit response letter.doc Page:
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Sharon Schaver

ARCADIS 20 October 2004

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 Constraction 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 PCE concentrations is included in Attachment 4. ARCADIS’
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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
ng/L to 530 pg/L between November 2001 and March 2003, and increased to 1,100
ng/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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Sharon Schaver

ARCADIS 20 October 2004

Question 4: Please supply information about the occurrence of NAPL 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 1,100 pg/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 70604, cadmium by 7131A, chromium by 7191, lead by 7421, mercury
by 7470A, selenium by 774 1A 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 of 2 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.

g\aproject\cont!prop\wi1054\decorah\corr\permit response letter.doc Page:
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Sharon Schaver

ARCADIS 20 October 2004

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.

%@%@ZW

James E. Bannantine, PG
Senior Geologist

S~

Edmund Buc, 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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Stayg of Wisconsin SOIL BORING LOG INFORMATION
Depzarlment of Natural Resources Form 4400-122 Rev. 7-98

* Route To:  Watershed/Wastewater [ Waste Management (]
Remediation/Redevelopment [] Other (J

Page | of 2
Facilitv/Project Name License/Permit/Monitoring Number Boring Number
Decorah Shopping Center Annex - B-17
Boring Drilled By: Name of crew chief (first. last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Dan & Kevin '
Wisconsin Soil Testing 10/31/2001 10/31/2001 - HSA
WI Unique Well No. DNR Well ID No. Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
PD 219 MW-13 Feet MSL Feet MSL 3.3 inches
Local Grid Origin  [] (estimated: (] ) or Boring Location X . i . |Local Grid Location
State Plane N. E S/C/N Lat 0w~ O e
SW  1/40of NW  ld4ofSection 24, T 11 NRIJE Long ° ' " Feet 1S Feet (J W
Facility ID County iCounty Code  [Civil Town/City/ or Village
Washington 67 West Bend
Sample Soil Properties
3 g P 3 Soil/Rock Description 5
so| £ & And Geologic Origin For 3 El
s RICZ2] 2 = . ) o o =l o |BS(2 = 2 g
2= 32 Q| = Each Major Unit O |E Zlm |SEIZ25|2 |38 . = S £
=~ || 3 z c J=5 X |Bolz22|5E|Eg 35| = = 3
52183 2| 58 » | EPITE S |S5/2EFE|2 g & g5
ZS|lax| = | & oD lca|zdl £ |aL|{SO|33]|8 E| ~ = &
12 r Asphalt s
AUGH - Sand and gravel base course GW |4
—1 - >
141241 6 F Light brown, loose, fine to medium 9
SS '/ 12 f - SAND, with trace of silt, moist
2
i L
6 e
AUG r
2l 24 | 2 M 6
ssfl 8 [ 2
[ tE
-
'__3 [
1o :
AUGH I Y . - . =
ER Y I N Light brown, medium dense, silty fine to = | <t
sspf 121 8 ¢ medium SAND, with trace of gravel =
: = =
I » =
I 6 8 é' .
AUGE o = {
441241 2 C -Loose = 8
ssift 12 ] 4 =9 SM =
-( 4 s
C -Wet =
' —10 = |
6 - = |
AUG 11 =
sty 24| 6 F =<t |18 |
ssif M 9 F = ;
o [ PE
—12 - =

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

Signature / Fim KEY ENGINEERING GROUP, LTD. Tel 1262) 375-4750
ﬂ / - ] W66 N215 COMMERCE CT. CEDARBURG, Wi 33012 Fax:¢262)373-9680

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 vear, depending on the program and conduct involved. Personally identifiable
information on this form is not intended to be be used for any other purpase. NOTE: See instructions for more information. including where the completed form

should be sent.




Statesof. Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

. Department of Natural Resources Form 4400-122A
R 2N
Boring Number B-17 Use only as an anachmen) to Form 4400-122. Page 2 of 2
Sample [ Soil Properties
) - j
B E| 3 Soil/Rock Description ; .
=] 2 And Geologic Origin For 1 g 3
LREI< B 2 = iy v Lo 512 1TE| 8 = s
2>l 320 Y| =2 Each Major Unit P CE 5| = |§F|5E - = &
EC|PE 2| % 5wz E 5 |2E|EE S| 58
Exlz 3] B2 ¢ 2 |Z¥3Z2 2 |55|85 & 5
ZEI3& 2| & Z|53z8 £ (28138 o 22
Light gray, medium dense, silty fine to
! medium SAND, with trace of gravel, wet S\
13 '
AUGEI - -
6 24 Brown, medium dense, silty fine to <t | 12

medium SAND, with trace of gravel, wet

w
w
O L
[Il)lll[|l‘1]1[lllr1
" =
LOH L L]

I 6
AUGEH

[=2%

End of boring at 16
* Sample submitted for laboratory analysis




State of Wisconsin

Department of Natural Resources

Route To:

Watershed/Wastewater [

Remediation/Redevelopment (]

Waste Management (]

Other [

SOIL BORING LOG INFORMATION
Form 4400-122 Rev. 7-98

Page 1 of 2

Facility/Project Name License/Permit/Monitoring Number Boring Number
Decorah Shopping Center Annex - B-21
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Method
Chuck
Wisconsin Soil Testing 3/11/2003 3/11/2003 HSA
WI Unique Well No. DNR Well ID No. Common Well Name [Final Static Water Level Surface Elevation Borehole Diameter
PK-921 MW-16 Feet MSL Feet MSL 8.3 inches
Local Grid Origin [ ] (estimated: [] ) or Boring Location {X] . , |Local Grid Location
State Plane N, E s/CN Lat 0o O E
SW 1/4 of NW  1/4ofSection24, T 11 N,RI19E Long ' " Feet (O S Feet (1 W
Facility ID County County Code  |Civil Town/City/ or Village
Washington 67 West Bend
Sample Soil Properties
=) s Soil/Rock Description
Sl g8 - 5
- 4 And Geologic Origin Fo b5
e e ool O ot ole | slaledlesl, |2 :
Ex1E 2 9| = Each Major Unit o |2 gl & |SE|286|=2x8 «| o % £
£ Bol 2 = o 1Bz @ gv,ﬂgsé"‘oo gL
38|85 & =2 o FY¥ss 0|85l EiTE|S8 « 2§
z8|la m | O o 0Q|3al & [balZol03|A 8| o~ < A
12 » ASPHALT
AUGH - : . -
C Light brown, loose, fine to medium 1
i 24 | 5 ! | SAND with trace gravel : 7 1 8
ssffl 22| 4 ¢ :
5 F :
3 2 :
1 s 3 3 [
AUG r
21124 ] 5 [ 515
SS 20 4 4
3 r
2 L
s
AUGH 6 - 5P
Sil 24| s F° 41
SS 22 5 C
6 k-
5 7
Iel
A C
S 2| ek 4 | 10
ssifl 201 4 =9
S C
4 [
— 10
6 C
AUGH 11 -
5 31’-‘2 6 Grayish brown, loose, fine to coarse 5|10
Ss 2 i - SAND and gravel, wet SP
-
—12

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

Signature

Fim g EY ENGINEERING GROUP, LTD.
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 form

shouid be sent



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT

Department of Natural Resources Form 4400-122A
Boring Number B-21 Use only as an attachment to Form 4400-122. Page .2 of 2
Sample Soil Properties
3 E 2 B Seil/Rock Description )
g9 5 = And Geologic Origin For [~ 2
L 21C Bl B = 8 2
_gs £ | O | ¢ Each Major Unit 8 2 E é EE g Elo % Sé
E=|83| 2| & » | 5w3F o |E2|EE|53E|58| S| 3¢
z5|32| & |4 o 8328 & |[aL|Z 3|35 =] a £ &
6 Grayish brown, loose, fine to coarse RS =
r SAND and gravel, wet
- 13 n ;
S6S %8 4 r Light brown, loose, fine to medium <i*| 8
3 r SAND with trace gravel
4 _—14
C s Gray, medium stiff, sandy CLAY

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




SOIL BORING LOG INFORN
of Natural Resources Form 4400-122 Rev. 7-98

Route To:  Watershed/Wastewater [_] Waste Management [ ]
Remediation/Redevelopment [ ] Other [
Page 1 of *1
Facility/Project Name License/Permit/Monitoring Number Boring Number B
Decorah Shopping Center Annex - GP-24-
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed
Dave Paulson
Soil Essentials 6/10/2003 6/10/2003 »
WI Unique Well No. DNR Well ID No. Common Well Name [Final Static Water Level Surface Elevation Borehole Diany
Feet MSL Feet MSL
Local Grid Origin [ ] (estimated: [ ] ) or Boring Location [X] R , , [.ocal Grid Location
State Plane N, E  s/c/N Lat 0N
SW 1/2 of NW  1/4ofSection24, T 11 N,RI9E Long ° ’ " Feet (1 S
Facitity ID County County Code  |Civil Town/City/ or Village
Washington 67 West Bend
Sample Soil Properties
e g “ 5 Soil/Rock Description s'—
> z PR . b
9 g ,§ 5 E And Geologic Origin For . o |e Sle - E
ggi-sé’ & . Each Major Unit o |2 g = -‘é"gESEHE o % 2
g al B B ogl= B o|l2 =558 5| 8 X B
38!l g§ 81 & 53 m‘&%““.ﬂeggoogém—om 2 g
Z 8l x|l m a D oQ2Aal & (aal20ola5 R 8 & & A
1T 48 - TOPSOIL S
881 42 - Dark brown, fine to medium SAND with : <1
1 trace gravel
-2
X <
-3
2 [ 36 4
SS 32 -
B <1
—3
6
- <1
- —7 - ;
End of soil boring at 7'
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Siguature + Him - KEY ENGINEERING GROUP, LTD. Tel: (262) 375-4750
/chr-’u é}é /I 3 W66 N215 COMMERCE CT. CEDARBURG, WI 53012 Fax: (262) 375-9680
e

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.



( SOIL BORING LOG INFORMAT
£FNatural Resources Form 4400-122 Rev. 7-98 -

Route To;  Watershed/Wastewater [ Waste Management [
Remediation/Redevelopment [ ] Other (]

Page 1 of 1

Facility/Project Name License/Permit/Monitoring Number Boring Number
Decorah Shopping Center Annex - GP-25
Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling Me

Dave Paulson

Soil Essentials 6/10/2003 6/10/2003 Direct Pus
WI Unique Well No. DNR Well ID No. Common Well Name |Final Static Water Level Surface Elevation Borehole Diameter
Feet MSL Feet MSL 2.0 inches
Local Grid Ongin ] (estimated: [ ] ) or Boring Location [X R , , |Local Grid Location
State Plane N, E s/c/N Lat OwN O g
SW 1/2 of NW 14 ofSection24, T 11 N,RI9E Long ° ' ! Feet (1 S Feet (] W
Facility ID County County Code  [Civil Town/City/ or Village
Washington 67 West Bend
Sample Soil Properties
> - Soil/Rock Description
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L]] 48 - TOPSOLL BN
S8 48 L Brown, fine to medium SAND and o 0\° <1
1 | GRAVEL (fill) GP b
- 0O O
C Reddish brown, fine to medium SAND B
—2 | with trace gravel 4
-3
2 [ 36 4 <p <1
ssti 36 -
s
—6
- <1
] —7 - :
End of soil boring at 7'
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Signature ( , , Firm - K Ey ENGINEERING GROUP, LTD. Tel: (262) 375-4750
/5L Q_ W66 N215 COMMERCE CT. CEDARBURG, WI 53012 Fax: (262) 375-9680
7 =

This form {s 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
identiftable 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.



SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS

TABLE 1

DECORAH SHOPPING CENTER ANNEX

1011-1025 South Main Street

West Bend, Wisconsin

B-1 B-2 B-3 B-4 B-5 GP-7 GP-8 GP-9 GP-10 GP-11 GP-12 GP-13 GRCL
Depth (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 8-10 4-6 2-4 8-10 5-7 7-9 7-9 NE
Date 4/1/98 4/1/98 4/1/98 4/1/98 4/1/98 4/1/98 4/1/98 4/1/98 || 10/23/98 | 10/23/98 || 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 NE
PID (i.u) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 NE
Detected VOCs (ug/kg)
1,2,3-Trichlorobenzene 30 34 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 NE
Trimethylbenzenes 99 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <80 <50 <50 NE
Naphthalene 51 36 (Q) 50 38 (Q) 42 <25 42 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 400’
Xylenes <50 35 <50 <50 <50 <50 <50 <50 <50 <50 <75 <75 <75 <75 <75 <75 <75 <75 4,100
MTBE <25 43 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 NE
Tetrachloroethene <25 <25 <25 <25 79 212 3 <25 <25 107 240 120 <25 87 1,400 340 620 60 1839 2
Benzene <25 <25 <25 <25 <25 <25 <25 <25 28 <25 <25 <25 <25 <25 <25 <25 <25 <25 55
Toluene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <285 <25 | <25 <25 1,500
Notes:

' . WDNR interim guidance

2 . Site specific residual contaminant level based on the protection of groundwater (Supplementa/ Site Investigation Report, KEY, January 18, 2000)

Bold concentrations exceed NR 720 GRCL

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

PID - photoionization detector

Q - concentration detected between laboratory limit of quantitation and limit of detection

ug/kg - micrograms per kilogram

VQCs - volatile organic compounds
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TABLE 1 (CONTINUED)
SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS
DECORAH SHOPPING CENTER ANNEX

1011-1025 South Main Street
West Bend, Wisconsin

B-10 GP-14 || GP-15 P-3 B-15 B-16 B-17 B-18 B-19 GP-16 || GP-17 GP-18 GP-19 GP-20 GP-21 GP-22 GRCL
Depth (feet) 6-7.5 6-8 6-8 3.5-5 6-7.5 3.5-5.5 || 3.56.5 | 3.55.5 || 3.5-5.5 0-4 0-4 0-4 0-4 0-4 0-4 0-4 NE
Date 8/18/00 | 11/3/00 || 11/3/00 i 4/11/01 | 9/12/01 || 10/31/01{ 10/31/01 1| 10/31/01 | 10/31/01 || 9/27/02 |i 9/27/02 i| 9/27/02 || 9/27/02 {| 9/27/02 || 9/27/02 || 9/27/02 NE
PID (i.u.) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <q NE
Detected VOCs (ug/kg)
1,2,3-Trichlorobenzene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 NE
Trimethylbenzenes <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NE
Naphthalene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 4007
Xylenes <75 <75 <75 <75 <75 <75 <75 <75 <75 <50 <50 <50 <50 <50 <50 <50 4,100
MTBE <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 NE
Tetrachloroethene <25 <25 <25 <25 <25 <25 <25 <25 <25 77 <25 32Q <25 <25 <25 <25 1839
Benzene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 5.5
Toluene <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 1,500
Notes:

. WDNR interim guidance

2. Site specific residual contaminant level based on the protection of groundwater
(Suppiemental Site Investigation Report, KEY, January 18, 2000)

Bold concentrations exceed NR 720 GRCL

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

PID - photoionization detector

Q - concentration detected between laboratory limit of quantitation and limit of detection

ug/kg - micrograms per kilogram

VOCs - volatile organic cornpounds
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SUMMARY OF SOIL. SAMPLE ANALYTICAL RESULTS

TABLE 1 (CONTINUED)

DECORAH SHOPPING CENTER ANNEX

West Bend, Wisconsin

1011-1025 South Main Street

B-20 B-21 B-22 B-23 B-24 B-25 B-26 B-27 B-28 GRCL
Depth (feet) 8.5-10.5 || 8.5-10.5 | 13.5-15.5]| 11-13 16-18 8.5-10.5 16-18 28-30 || 18.5-20.5]23.5-25.5 21-23 26-28 5-7 12.5-14.5 NE
Date 3/11/03 | 3/11/03 | 3/11/03 || 3/11/03 | 3/11/03 Y 3/11/03 | 3/11/03 || 3/11/03 || 3/12/03 | 3/12/03 || 3/12/03 | 3/12/03 6/3/03 6/3/03 NE
PID (i.U.) 4 4 <1 5 3 <1 4 <1 <1 <1 <1 <1 <1 < NE
Detected VOCs (ug/kg)
1,2,3-Trichlorobenzene <27 <26 <30 <30 <32 <29 <30 <31 <27 <32 <26 <32 <27 <26 NE
Trimethylbenzenes <54 <52 <60 <60 <64 <58 <60 <62 <54 <64 <52 <64 <54 <52 NE
Naphthalene <27 <26 <30 <30 <32 <29 <30 <31 <27 <32 <26 <32 <27 <26 400"
Xylenes <38 <37 <42 <42 <44 <40 <41 <43 <38 <45 <37 <44 <38 <37 4,100
MTBE <27 <26 <30 <30 <32 <29 <30 <31 <27 <32 <26 <32 <27 <26 NE
Tetrachloroethene <27 <26 94 <30 <32 <29 86 <31 <27 69 <26 <32 <27 <26 1839 ¢
Benzene <27 <26 <30 <30 <32 <29 <30 <31 <27 <32 <26 <32 <27 <26 5.5
Toluene 67 52 <30 36 <32 <29 <30 74 <27 <32 <26 <32 <27 <26 1,500
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
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

PID - photoionization detector

Q - concentration detected between laboratory limit of quantitation and limit of detection
ug/kg - micrograms per kilogram

VOCs - volatile organic compounds
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TABLE 3
SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS
DECORAH SHOPPING CENTER ANNEX

1011-1025 South Main Street
West Bend, Wisconsin

MwW-1 MW-2 MW-3 NR 140
Date 417188 1 7/31/98 | 10/8/9% | 3/19/03 | 6/10/03 || 4/7/98 | 7/31/98 | 10/8/99 | 3/M19/03 || 4/7/98 | 7/31/98 | 10/8/99 | 3/31/00 | 8/31/00 | 12/4/00 | 4/12/017] 11/5/01 | 3/19/03 ES | PAL
Detected VOCs {ug/) i i -
Trimethylbenzenes <0.8 <0.5 <0.70 <0.50 — 0.3(Q) <0.5 <0.70 <0.50 0.2 <0.5 <0.70 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96
Benzene <0.2 <0.2 <0.25 <0.25 — 0.3(Q) | 0.2(Q) <0.25 <0.25 <0.2 <0.2 <0.25 <0.25 <0.25 <0.25 <Q.25 <0.25 <0.25 5 05
Toluene <0.3 <0.3 <0.38 <0.25 — <0.3 <0.3 <0.38 <0.25 <0.3 <0.3 <0.38 <Q.22 <0.22 <0.22 <0.22 <0.22 <0.25 1,000 260
Ethylbenzene <0.2 <0.2 <0.32 <0.50 - 0.3(Q) <0.2 <0.32 <0.50 <Q.2 <0.2 <0.32 <0.12 <Q.12 <0.12 <0.12 <0.12 <O:50 %OO 140
Xylenes <0.6 <0.6 <1.04 <0.50 — 1.0(Q) <0.6 <1.04 <0.50 0.5(Q) <0.6 <1.04 <0.74 <0.74 <0.74 <0.74 <0.74 <0.50 10,000 1,000
MTBE 0.5 (Q) <0.2 <Q.21 <0.50 — <0.2 <0.2 <0.21 <0.50 <0.2 <0.2 <0.21 <0.53 <0.53 <0.53 <0.53 <0.53 <O>50 éO l12
Isopropyibenzene <0.2 <Q.2 <0.33 <0.25 — 0.4(Q) <0.2 <0.33 <0.25 <0.2 <0.2 <0.33 <0.15 <0.15 <0.15 <0.15 <0.15 <0.25 NE NE
n-Butylbenzene <0.2 <0.2 <0.43 <0.25 — 0.4 (Q) <0.2 <0.43 <0.25 <0.2 <0.2 <0.43 <0.29 <0.29 <0.29 <0.29 <0.29 <0.25 NE NE
n-Propylbenzene <0.3 <0.3 <0.36 <0.50 — 0.3(Q) <0.3 <0.36 <0.50 <0.3 <0.3 <0.36 <0.18 <0.18 <0.18 <0.18 <0.18 <0.50 NE NE
| Naphthalene <0.5 <0.5 <0.73 <0.25 — 0.7(Q) <0.5 <0.73 <0.25 0.7(Q) <0.5 <0.73 <0.68 <0.68 <0.68 <0.68 <0.68 <0.25 40 8
Chloroform <0.30 <0.30 <0.26 <0.25 — <0.30 <0.30 <0.26 <0.25 <0.30 <0.30 <0.26 <0.32 <0.32 <0.32 <0.32 <0.32 <0.25 6 0.6
Chloromethane <0.8 <08 <0.29 <0.25 — <0.8 <0.8 <0.28 <0.25 <0.8 <0.8 <0.29 <0.24 0.72 (Q) <0.24 <0.24 <0.24 <0.25 3 O:3
cis-1,2-Dichlorosthene <0.2 <0.2 <0.34 <0.50 — <0.2 <0.2 <0.34 <0.50 <0.2 <0.2 <0.34 <1 < <1 <1 <1 <0.50 70 7
trans-1.2-Dichloroethene <0.20 <0.20 <0.46 <0.50 — <0.20 <0.20 <0.46 <0.50 <0,20 <0.20 <0.46 <0.23 <0.23 <0.23 <0.23 <0.23 <0.50 100 20
Tetrachlorosthene <0.3 <0.3 <0.56 <0.50 — <0.3 <0.3 <0.56 <0.50 <03 1.6 1.3(Q) | 043(Q) 1.1 0.33(Q) | 0.33(Q) | <025 <0.50 5 0.5
Trichlorogthene <0.2 <0.2 <0.39 <0.25 — <0.2 <0.2 <0Q.39 <0.25 <0.2 <0.2 <0.38 <0.36 <0.36 <0.36 <0.36 <0.36 <0.25 5 0.5
Natural Attenuation Parameters
Nirate (ma/l} = = = SN R0 - - = — - - = - - = - - — =
Sulfate (mg/l} - — — = 49 = = - = ad = = = = - - — o — -
Dissolved Iron - — - — <0.042 - — ~— - = — - = — - - — - — —
Total Iron — — — — 1.8 - — — - — on e — e — - — — — o
Dissolved Manganese — - — — 0.32 - - — - = e - = o — — = - e —
Totai Manganese — = - — 0.33 — — — — — — — — — — _; i . _ _
D.0. (ma/h} - - — = 2.74 — - ot — = = = - — — — = = aad bt
Specific Conductance {uS/cm) - — = — 7411 = = -~ = = haed — — = = = — = = =
Resistivity (Ko/em) - — — — 0.13% = - = fowed et = = o - - - — — - b
|_Salinity {a/l) — - — - 413 — — — — — — — — — — — _ — _ J
pH (s.u} - - — = 6.98 b = = bared et = o e = = = — = = =
O.R.P. {mv) — -— — — 351 - — — = — — - — — — — - — - —
Notes:

Bold concentrations exceed NR 140 PAL
Shaded concentrations exceed NR 140 ES
D.0. - dissolved oxygen

ES - NR 140 enforcement standard

g/l - grams per liter

Kaofcm - kitohoms per centimeter

mg/i - milligrams per liter

MTBE - methyl tert-butyi ether

mv - millivolts

NE - not established

O.R.P. -~ oxygen reduction potential

PAL - NR 140 preventive action limit

Q - concentration detected between laboratory limit of quantitation and limit of detection
s5.4. - standard units

ug/! - micrograms per liter

uS/cm - microsiemens per centimeter
VOCs - volatile organic compounds
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TABLE 3 (CONTINUED)

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS

DECORAH SHOPPING CENTER ANNEX
1011-1026 South Main Street
Waest Bend, Wisconsin

Mw-4

MW-5 MW-6 NR 140
QOata 4/7/98 7/31/88 10/8/98 3/31/00 8/31/00 12/4/00 4/12/01 3/19/03 29/98 10/8/99 12/3/88 | 3/31/00 | 8/31/00 12/4/00 4/12/01 11/5/01 3/19/03 10/8/98 | 3/31/00 8/31/00 12/4/00 4/12/01 114501 3/19/03 ES PAL
Detected VOCs {ug/t) j
Trimethylbenzenes, <0.5 <0.5 <0.70 <0.50 <0.50 <0.50 <0.50 <050 <0.5 <0.70 <0Q.70 <0.50 <0.80 <0.50 <0.50 <0.50 <0.50 6.5 <0.50 <0.50 <0.50 <0.50 <0.50 <Q.50 480 98
Benzena <0.2 <0.2 <0.25 <0.25 <0.25 <0.25 <0.25 <0.28 <0.2 <0.25 <0.258 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.52(Q) | <0.25 <0.25 <0.28 <0.28 <0.25 <0.25 5 0.5
Toiuane <0.3 <0.3 <0.38 <0.22 <0.22 <0.22 <0.22 <0.28 <0.3 <0.38 <0.38 <0.22 <0.22 <0.22 <0.22 <0.22 <0.25 1.2.(Q) <0.22 <0,22, <@.22 0.38(Q) <0.22 <0.25 1,000 200
|__Ethyibenzens <0.2 <0.2 <0,32 <0.12 <0.12 <0.12 <0.12 <0.50 <0.2 <0.32 <032 <012 <0.12 <0,12 <012 <0.12 <0.50 1.9 <0.12 <0.12 <0.12 <0.12 <@.12 <Q,50 700 140
Xylenes <06 <0.6 <1.04 <0.74 <0.74 <0.74 <0.74 <0.50 <0.6 <1.04 <1.04 <0.74 <0.74 <0.74 <0.74 <074, <0.50 7.2 <0.74 <0.74 <0.74 <0.74. <0.74 <Q.50 10,000 1,000
MTBE, <0.2 <0.2 <0.21 <0.83 <0.53 <0.53 <0.63 <0.50 <0.2 <0.21 <0.21 <0.53 <0.53 <0.53 <0.53 <0.53 <0.50 <0.21 <0.53 <0,53 <0.53 <0.83 <0,53 <0.50 60 12
isopropylbsnzene <0.2 <0.2 <0.33 <0.15 <0.15 <0.15 <0.15 <0.25 <0.2 <0.33 <0.33, <0.15 <0.158 <0.15 <015 <015 <0.25 <0.33 <0.18 <0.15 <Q.18 <015 <0.15 <0.28 NE NE,
n-Butylbenzane <02 <0.2 <0.43 <0.29 <0.29 <0.29 <0.28 <0.25 <0.2 <0.43 <0.43 <0.29 <0.23 <0.29 <0.29 <0.29 <0.25 0.49 (Q} <0.29 <0.29 <0.28 <0.28 <0.29 <0.25 NE NE
n-Propylbenzena <0.3 <0.3 <0.36 <0,18 <0.18 <0.18 <0.18 <0.50 <0.3 <0.38 <036, <0.18 <0.18, <0,18 <0.18 <Q.18 <0.50 0.82 {Q} <0.18 <0.18 <0.18 <0.18 <0.18 <0.50 NE NE
Naphthalene <0.5 <0.5 <0.73 <0,68 <0.68 <0.68 <Q.68 <0.25 <05 <0.73 <0,73 <0.68 <068 <Q.68 <0.68 <0.68 <0.25 1.1(Q) <0.68 <0.68 <0.68 <0.68 <0.68 <0.25 40 8
Chloroform <0.3Q <030 <0.28 <032 <0,32 <0.32 <0.32 <0.25 <0.30 <0.26 <0.26 <0,32 <0.32 <0.32 <0.32 <0.32 <0.25 <0.26 <0.32 <0.32 <0.32 <0.32 <0.32 <0.25 B 0.8
Chiloromsthane <0.8 <0.8 <l)_.29 <0.24 0.8 0.48 (Q) <0.24 <0.25 <0.8 <0.29 <0.29 <0.24 <0.24 <0.24 <0.24 <0.25 <0.28 <0.24 0.48 {Q) <0.24 <0.24 <0.25 3 0.3
¢is-1,2-Dichiorosthens <0.2 <0.2 <0.34 <1 <1 <1 <1 <0.50 <0.2 <0.34 <0.34 <1 <t | <1 <1 <1 <0.50 0.38 (Q) <1 <1 <1 <1 <1 <0.50 70 7
trans-1,2-Dichlorcathene <0.20 <0,20 <0.48 <0.23 <0.23 <023 <0.23 <0.50 <0.20 <0.46 <0.48. <0.23 <0.23 <0.23 <0.23 <0.23 <0.50 <0.46 <0.23 <0.23 <0.23 <0.23 <0.23 <0,50 100 20,
Telrachlorosthane 1.9 0.6 {Q) <056 <0.28 <0.25 <0.25 <0.28 <0.50 2.5 4 8 6.6 4 1.4 4.1 3.4 25 3.2 3.8 1.8 1.7 5 0.5
Trichlorosthane <0.2 <0.2 <0.39 <0,36 <036 <0.36 <0.36 <0.25 0.6 0.5{Q) 0.8(Q) | 0.81(Q) 1(Q) 0.9 (Q) 0.46 (Q) | 0.48(Q) 0.53 <0.39 <0.36 <0.36 <0,36 <0.36 <0.36 <0.25 5 0.8

Naturat Attenuation Parameters

Nitrate (ma/l]

Suttate (ma/l)

}_E)rssu\ved iron
Total Iren

Dissolved Manganese

Total Manganese

0.0, (maf

Spacific Conductance (uS/em}

Resistivity {(Ka/cm)

Salinity {g/l)

oH (su.)

G.RP_(my -

Notes:

Batd concantrations excesd NR 140 PAL
Shaded concentrations exceed NR 140 £S
0.0. - dissolved oxygen

ES - NR 140 enforcemert standard

g/l - grams per litar

Ka/em - kitohoms per centimeter

mgh - milligrams per liter

MTBE -~ methy! tert-butyl ather

mv - miflivelts

NE - not establishad

O.R.P. - oxygen reduclion potential

PAL - NR 140 oreventive action limit

Q - cancentration detected betwean laboratory fimit of quantitation and limit of detaction
s.u. - standard units

pg# - micrograms per litar

uS/cm - microsiemens per centimeter
VOCs - volatile organic compounds
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SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS

DECORAM SHOPPING CENTER ANNEX

TABLE 3 (CONTINUED)

1011-1025 South Main Street

West Bend, Wisconsin

MW-7 Mw-8 MW-9 MW-10 MW-11 MW-12 NR 140
Date 9/20/00 | 12/4/00 | 4/12/01 11/5/01 || 4/12/01 | 4/30/01 | 11/5/01 | 3/19/03 || 4/12/01 | 4/30/01 11/5/01 | 3/19/03 | 4/12/01 | 4/30/01 11/5/01 3/19/03 || 9/14/01 11/6/01 3/19/03 § 11/5/01 3/19/03 ES PAL
Detected VOCs (ug/) )
Trimethylbenzenes <0.50 <0.50 <0.50 <0.50 <0.50 <0.80 <0.50 <0.50 <0.5¢ <Q.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50, <0.50 <0.50 <0.50 <0.50 <0.50 480 96
Benzene <0.25 <Q.25 <0.25 <0.25 <0.25 <0.26 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <025 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 5 0.5
Toluene <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.25 <0.22 <0.22 <0.22 <0.25 <0.22 <0.22 <0.22 <0.25 <0.22 <0.22 <0.25 <0.22 <0.25 1,000 260
Ethylbenzene <012 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.50 <012 <0.12 <0.12 <050 <0.42 <0.12 <0.12 <0.50 <0.12 <0.12 <0.50 <0.12 <0.50 700 140
Xylenes <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.50 <Q.74 <0.74 <Q.74 <0.50 <0.74 <0.74 <0.74 <0.50 <0.74 <0.74 <0.50 <0.74 <0.50 10,000 1,000
MTBE <0.53 <0.63 <0.83 <0.53 <0.53 <0.53 <0.53 <0.50 <0.53 <0.53 <0.53 <0.50 <0.53 <0.83 <0.53 <0.50 <0.53 <0.53 <Q.50 <0.53 <0.50 éO ‘1 2
\sopropylbenzene <0.15 <015 <0.15 <015 <0.15 <0.15 <0.15 <0.25 <0.15 <0.15 <0.15 <0.25 <0.15 <0.15 <0.15 <0.28 <0.15 <015 <0.25 <0.15 <0.25 NE NE
n-Butylbenzene <0.29 <0.29 <0.29 <0.28 <0.29 <0.29 <0.29 <0.25 <0.29 <0.29 <0.29 <0.25 <0.29 <0.29 <0.29 <0.25 <0.29 <0.28 <Q.25 <0.28 <Q.25 NE NE
n-Propylbenzene <018 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.50 <0.18 <0.18 <0.18 <0.50 <0.18 <0.18 <0.18 <0.50 <0.18 <0.18 <0.50 <0.18 <0.50 NE NE
Naghthalene <0.68 <0.68 <0.68 <0.68 <0.68 <0.68 <0.68 <0.25 <0.68 <0.68 <0.68 <0.25 <0.68 <0.68 <0.68 <0.25 <0.68 <0.68 <0.25 <0.68 | <025 40 8
Chloroform <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <Q.32 <0.25 <0.32 <0.32 <0.32 <0.25 <0.32 <0.32 <0.32 <0.25 <0.32 0.38 (Q) <0.25 <0.32 <0.28 6 0.6
Chioromethane <0.24 0.55 (Q) <0.24 <0.24 <0.24 <0.24 <0.24 <0.25 <0.24 <0.24 <0.24 <0.25 <0.24 <0.24 <0.24 <0.25 18 <0.24 <0.25 <0.24 <0.25 3 0:3
cis-1,2-Dichloroetheng <1 <1 <1 <1 <1 <1 <1 <0.50 <1 <1 <1 0.67 <1 <1 <1 <0.50 <1 < <0.50 <1 <0.50 70 7
trans-1,2-Dichloroethene <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <Q.50 <0.23 <0.23 025(Q) | <050 <0.23 <0.23 <0.23 <0.50 <0.23 <0.23 <0.50 <0.23 <0.50 100 20
Tetrachloroethene 4.7 3.3 34 4.4 3.5 4.3 6 4.2 31 3.8 4.2 0.84 8 6.4 4.1 8 0 <0.25 <Q.50 5 0.6
Trichloroethene 2.4 2,3 22 3.2 1.1(Q) 1.2(Q) 23 1.2 3 1.6 8.9 1.9 0.76 (Q) | 0.61(Q) 0.53 2.8 1.5 1.3 <0.36 <0.25 5 Q.5
Natural Attenuation Parameters
Nitrate (mg/l) — - = hnd nd - - o = bove faed = - - — — — = = = - — el
Sulfate (ma/t) — = e = - = ~ —= = — = b ot bous ~ = — - - = - -
Dissolved on — - = — - -~ = — — — — — = = = — — = — -
Total Iron - i - hod s ot - - -~ - e — = ol = haal f— - ol - - - —_
Dissolved Manganese il ol - = - g s e bous - ot - = = o~ - hass - b i i o houd
Total Manganese — — — — = o = — - - = - = - - - — — — — — =
0.0. (mall) = = — = = = = = = — = = = = = = = — — = = = =
Specific Conductance {uS/em) - - fd - - ol = et — s bl = = = — bl bl = = el — haed bkl
Resistivity (Ko/om) ) - - - - ol ol - hand - —- = sl il bl = e = - e i = = aad
Salinity (g/) - - — — - — — = = = — — — — — — - = - = —~ =
pH(s.u.}) - - - = = = - — s i b — — i = = — — = a— o — ——
QRP_(mV) - — - — — — — = —= - = = = = - -~ - - = — — — —
Notes:

Bold concentrations exceed NR 140 PAL
Shaded concentrations exceed NR 140 ES
D.0. - dissoived oxyqen

ES - NR 140 enforcement slandard

o/l - grams per liter

Ko/em - kilohoms per centimeter

ma/l - milligrams per liter

MTBE - methyl tert-buty! ether

mv - millivolts

NE - not established

C.R.P. - oxygen reduction potential

PAL - NR 140 preventive action limit

Q - concentration detected between laboratory limit of quantitation and fimit of detection
s.u. - standard units

pg/t - micrograms per iiter

uSicm - microsiemens per centimeter
VOCs - volatile organic compounds

HUPROJECTS\19870702007ables\0702007 tavles.asi.XLS




TABLE 3 (CONTINUED)
SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS
DECORAH SHOPPING CENTER ANNEX

1011-1025 South Main Street
West Bend, Wisconsin

MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 Mw-23 NR 140
Date 11/5/01 3/19/03 | 6/10/03 | 11/5/01 3/19/03 11/5/01 3/19/03 || 3/19/03 || 3/19/03 1| 3/19/03 [ 3/19/03 || 3/19/03 | 3/19/03 || 6/10/03 || 6/10/03 ES PAL
Detected VOCs (pg/l)
Trimethylbenzenes <5.0 <0.50 — <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96
Benzene ) <25 _<0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <Q.25 <0.25 5 0.5
Toluene <22 <0.25 - <0.22 <0.25 <0.22 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 1,000 200
Ethylbenzene <1.2 <0.50 - <0.12 <0.50 <0.12 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <Q.50 <0.50 700 140
Xylenes <74 <0.50 -— <0.74 <0.50 <0.74 <0.50 <0.50 <0.80 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 10,000 1,000
MTBE <5.3 <0.50 - <0.53 <0.50 <0.53 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - 80 12
Isopropylbenzene <15 <0.25 - <0.18 <0.25 <0.15 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NE NE
n-Butylbenzene <2.9 <0.25 - <0.29 <0.25 <0.29 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 || <0.25 <0.25 <0.25 NE NE
n-Propylbenzene <1.8 <0.50 - <0.18 <0.50 <0.18 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NE NE
Naphthalene <6.8 <0.25 — <0.68 <0.25 <0.68 <0.25 <0,25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 40 - 3
Chloroform <3.2 <0.25 --- <0.32 <0.25 0.77 (Q) <0.25 <0.26 9 5.8 <0.25 2.1 <0.25 <0.25 0.91 6 0.6
Chioromethane <24 <0.25 = <0.24 <0.25 <0.24 <0.26 <0.25 <0.25 <0.256 <0.25 <0.25 <0.25 <0.25 0.63 3 0.3
cis-1,2-Dichioroethene <10 <0.50 - <1 0.68 <1 <0,50 0.58 <0.50 <0.50 14 <0.50 <0.50 <0.50 <0.50 70 7
trans-1,2-Dichloroethene <2.3 <0.50 - <0.23 <0.50 <0.23 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 100 20
Tetrachloroethene 000 0 4 <0.25 <0.50 0.66 <0.50 9 0 3.0 <0.50 <0.50 5 0.5
Trichloroethene 8.9 - <0.36 0.45 <0.36 <0.25 6 <0.25 <0.25 2.0 <0.25 <0.25 <0.25 <0.25 5 0.5
Natural Attenuation Parameters )
Nitrate (mg/}) — - <0.50 - = - - - 4.8
Sulfate (mg/h) 56 — — - — — 32
Dissolved Iron — - <0.042 - - - - - - = = - - - <0.042 - -
Total Iron - 1.7 - - - bt 14
Dissolved Manganese - - 0.071 - - - — - - s hnd i il hd 0.014 - ==
Total Manganese - - 0.14 = - - - - e - = s - hied 0.13 b b
D.0. (mgh) 3.07 — - ~ = 6.53
Specific Conductance (uS/cm) --- 5,372 el - - - = b 1,934 i
Resistivity (Ko/ecm) - == 0.186 [ s - fved el - e ool ini - ol 0.518 fd i
Salinity (g/) 2.96 - = - - = - — 1.03 =
pH (s} - 7.10 - ) - b - i - = b 7.40 — el
O.R.P. (mv) - - 352 s - o - - bl - - 355 o bl
Notes:

Bold concentrations exceed NR 140 PAL
Shaded concentrations exceed NR 140 ES
D.0Q. - dissolved oxygen

ES - NR 140 enforcement standard

g/l - grams per liter

Ko/cm - kilohoms per centimeter

mg/l - milligrams per liter

MTBE - methy! tert-butyl ether

mv - millivolts

NE - not established

O.R.P. - oxygen reduction potential

PAL - NR 140 preventive action limit

Q - concentration detected between taboratory limit of quantitation and limit of detection
s.u. - standard units

ug/t - micrograms per liter

uS/em - microsiemens per centimeter
VOCs - volatile organic compounds

HAPROJECTS11997\0702007 ables\0702007 . tabies, ssi.XLS



TABLE 3 (CONTINUED)
SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS
DECORAH SHOPPING CENTER ANNEX

1011-1025 South Main Street
West Bend, Wisconsin

P-1 P-2 P-3 P-4 P-5 NR 140
Date 4/7/98 | 7/31/98 | 10/8/39 | 3/31/00 | 8/31/00 | 12/4/00 | 4/12/01 | 3/19/03 || 10/8/99 | 3/31/00 | 8/31/00 | 12/4/00 | 4/12/01 | 3M19/03 || 4/12/01 | 114/5/01 | 3/19/03 Y 3/19/03° ][ 6/10/03 ES PAL
Detected VOCs (pg/l) )
Trimethylbenzenes <0.5 <0.5 <0.70 <0.50 <0.50 <0.50 <0.50 <0.50 8.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 480 96
Benzene <0.2 <0.2 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 | 0.58(Q) | <0.25 <0.25 <0,25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 5 0.5
Toluene <0.3 <0.3 <0.38 <0.22 <0.22 <0.22 <0.22 <0.25 1.5 <0.22 <0.22 <0.22 <0.22 <025 | 031(Q)| <0.22 <0.25 <0.25 <0.25 1,000 200
Ethylbenzene. <0.2 <0.2 <0.32 <0.12 <0.12 <0.12 <0.12 <0.50 22 <0.12 <0.12 <0.12 <0.12 <0.50 <0.12 <0.12 <0.50 <0.50 <0.50 700 140
Xylenes <0.6 <0.6 <1.04 <0.74 <0.74 <0.74 <0.74 <0.50 8.7 <0.74 <0.74 <0.74 <0.74 <0.50 <0.74 <0.74 <0.50 <0.50 <0.50 10,000 1,000
MTBE <0.2 <0.2 <0.21 <0.53 <0.53 <0.53 <0.53 <0.50 <0.21 <0.53 <0.53 <0.53 <0.53 <0.50 <0.53 <0.53 <0.50 <0.50 <0.50 60 T2
Isopropylbenzene <0.2 <0.2 <0.33 <0.15 <0.15 <0.15 <0.15 <0.25 § 0.35(Q) | <015 <0.15 <0.15 <0.18 <0.25 <0.15 <0.15 <0.25 <0.25 <0.25 NE NE
n-Butylbenzene <0.2 <0.2 <0.43 <0.29 <0.29 <0.29 <0.29 <0.25 <0.43 <0.29 <0.29 <0.29 <0.29 <0.25 <0.29 <0.29 <0.25 <0.25 <0.25 NE NE
n-Propylbenzene <0.3 <0.3 <0.36 <0.18 <0.18 <0.18 <0.18 <0.50 0.88 (Q) <0.18 <0.18 <0.18 <0.18 <0.50 <0.18 <0.18 <0.50 <0.50 <0.50 NE NE
Naphthalene <0.5 <0.5 <0.73 <0.68 <0.68 <0.68 <0.68 <0.25 0.86 (Q) <0.68 <0.68 <0.68 <0.68 <0.25 <0.68 <0.68 <0.25 <0.25 <0.25 40 8
Chioroform <0.30 <0.30 <0.26 <0.32 <0.32 <0.32 <0.32 <0.25 <0.26 <0.32 <0.32 <0.32 <0.32 <0.25 <0.32 <0.32 <0.25 <0.25 0.37 6 0.6
Chloromethane <0.8, <0.8 <0.29 <0.24 <0.24 <0.24 <0.24 <0.25 <0.29 <024 | 0.56(Q) | <024 <0.24 <0.25 <0.24 <0.24 <0.25 <0.25 <0.25 3 0.3
¢is-1.2-Dichloroethensg <0.2 <0.2 <0.34 <1 <1 <1 <1 <0.50 <0.34 <1 <1 <t <1 <0.50 <1 <1 <0.50 <0.50 <0.50 70 7
trans-1,2-Dichloroethene <0.20 <0.20 <0.46 <0.23 <0.23 <0.23 <0.23 <0.50 <0.46 <0.23 <0.23 <0.23 <0.23 <0.50 <0.23 <0.23 <0.50 <0.50 <0.50 100 20
Tetrachioroethene <0.3 <0.3 <0.56 <0.25 <0.25 <0.25 <0.25 <0.50 <0.56 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 <0.25 <0.50 <0.50 5 0.5
Trichloroethene <0.2 <0.2 <0.39 <0,36 <0.36 <0.36 <0.36 <0.25 <0.3% <0.36 <0.36 <0.38 <0.36 <0.25 <0.36 <0.36 <0.25 24 <0.25 5 0.5
Natural Attenuation Parameters
Nitrate (ma/l) - - - e - - d - - - = o - it - — — —
Sulfate (ma/h) - oo s - b b b i e i hd - - b e i o o =
Dissolved lron o o - - - - = b - - e ooed o fad e - i b
Total fron - - d - hied bt = - - i b = e b i i
Dissolved Manganese - e et e - - o b o - - - - - -
Total Manganese - -— = e foaind faind - - - - kil il i ot - hoal i = - - i
D.0O. {malt) - s - f ol s - i - S s ad i o o s
Specific Conductance (uS/cm) --- e - - - — - e — — — - — - - —
Resistivity (Ko/cm}) - - e e - ool - o i - o il b haad il o i
Salinity (a/l) o i - - b i o - o= o o i b hnd — -
pH (s.u.) - o o iad o hind ~ - i b ol = el i b - - - -
O.RP. {mv] - o — — — —
Notes:

Bold concentrations exceed NR 140 PAL
Shaded concentrations exceed NR 140 ES
D.O. - dissolved oxygen

ES - NR 140 enforcement standard

g/t - grams per liter

Kafcm - kilochoms per centimeter

mgil - milligrams per liter

MTBE - methyl tert-butyl ether

mv - millivolts

NE - not established

Q.R.P. - oxygen reduction potential

PAL - NR 140 preventive action fimit

Q - concentration detected between labaratory limit of quantitation and limit of detection
s.u. - standard units

ug/t - micrograms per liter

uS/cm - microsiemens per centimeter
VOCs - volatile organic compounds
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State of Wiscorsin MONITORING WELL CONSTRUCTION

Department of Natural Resources Route to: Watershed/Wastewater || Waste Management L] Form 4400-113A Rev. 7-98
Remediation/] Redevelopment D Other D
Facility/Project Name Local Grid Location Oféf\’illl O |WellName
Decorah Shopping Center Amnex | ____ft Og ____ ft Oy
Facility License, Permit or Monitoring Number Local Grid Origin [ ( estimated: [] ) or Well Location [J | Wis. Unique Well Number DNR Well Number
Lat. Long. or
Facility ID St. Plane ft. N, ft. E | Date Well Installed
Section Location of Waste/Source
Type of “\/;HH Cod  1dof 1/4 of Sec. T. NR % %, Well Installed By: Name (first, last) and Firm
ell Code - -
Distance from Waste/ Enf. Stds Location of Well Relative to Waste/Source |Gov. Lot #
’ ’ u [ Upgradient s [J Sidegradient
Source __________ 1t Apply 0 d [J Downgradient n X Not Known
A. Protective pipe, top elevation ft. MSL . 1. Cap and lock? X Yes {1 No
T———
. . 2. Protective cover pipe:
B. Well casing, top elevation - ftMSL o Tnside diameter: 4 i
C. Land surface elevation __Na  ftt MSL b. Length: 0.5 ft
fal: 04
D. Surface seal, bottom ft MSL or ft. ¢ Material: Steel b4 0
Other [} .
12. USCS classification of soil near screen: d. Additional protection? [J Yes ® No
GP UJ GM [ G6CO 6w sSw@ sep O If yes, describe:
SMOOD  SC O MLO MHO CL O CHO
Bedrock [J Py Bentonite [J 30
w 3. Surface seal: c 01
13. Sieve analysis attached?  [] Yes X No 8 oncrete & 01
7 Other o @
14. Drilling method used: Rotary [ 50 .:‘: 4. Material between well casing and protective pipe:
Hollow Stem Auger (1 41 Py K Bentonite [J 30
Geoprobe Other X ;I;E;Z Annular space seal ] =
g None Other g
15. Drilling fluid use.d:‘ Water [J 02 Air O 01 ::f.:: 5. Annular space seal: a. Granular Bentonite X 33
Drilling Mud [J 03 None X 99 b. Lbs/gal mud weight... Bentonite-sand slurry [ 35
16. Drilling additives used? [ Yes X No 2 ¢. _ Lbs/galmud weight....  Bentoniteslurry [ 3
X d. % Bentonite....... Bentonite-cement grout ] 5
Describe ;E:E: e. Ft3 volume added for any of the above
17. Source of Water (attach analysis if required): :f.‘f: f. How installed: Tremie [0 01
S Tremie pumped [ 02
S Gravity & 08
:E:E: 6. Bentonite seal: a. Bentonite granules (] 33
E.Bentonite seal,top _____ f.MSLor 1 __ ft. % b.001/4in. [J3/8in. [J1/2in. Bentonite pellets [ 32
X ; c. Other [ .
F. Fine sand, top o ftMSLor 7.0 ft :‘:: ';:E:E; 7. Fine sand Material: Manufacturer, product name & mesh size
S a. Red Flint 45-55
G. Filter pack, top ft MSLor _7.5_ ft N g b. Volume added ft3
\ 2 8. Filter pack material: Manufacturer, product name and mesh size
H. Screenjoint,top __ ft. MSLor g8 ft = a. Red Flint 30 E
T ¥ b. Volume added ft3
L Well bottom ft MSLor _ 13 ft. i % [ 9. Well casing: Flush threaded PVC schedule 40 X 23
\ 3 = Flush threaded PVC schedule 80 1 24
J. Filter pack, bottom ft.MSLor _ 13 ft ‘\ = Other
T 10. Screen material: PVC
K. Borehole bottom ft MSLor __ 13 ft é a. Screen type: Factorycut [1 11
\ Z Continuous slot ® 01
L. Borehole diameter 2 in. ZZ Other o =
b. Manufacturer Monoflex
M. O.D. well casing 2.1 in. ¢. Slot size: .010 in.
d. Slotted length: 5 f
N. ID. well casing 1.9 in. 11, Backfill material (below filter pack): None g 14
Other [}

T 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. Suite 400
Milwaukee, WI 53202 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.



CARUS CHEMICAL COMPANY

Technology and Quality
Remediation Report
carus® i
12 April 2004

To: Bob Kelley Cc: P. Vella

B. Veronda

L. Warren
From: Kelly Frasco

Keywords: KMnOg4
Bentonite Clay

Tech # 9551
Subject: CAIROX® Potassium Permanganate Bentonite Clay Demand
Summary

The bentonite clay natural oxidant demand (NOD) for the potassium permanganate (KMnQOs)
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 determined on the sample. The measurement of the natural oxidant demand is
used to estimate the concentration of KMnOy 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 KMnO,4. 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 (MnQOy).

Results

The KMnO,4 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) KMnOy4 dose was >3.1 g/kg. The 48-hour NOD
result for the medium (14.7 g/kg) KMnO, dose was 7.5 g/kg.



®
CAIROX s a registered trademark of Carus Corporation.
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POLYSTYHRENE

POLYSULFONE

POLYVINYLIDENE CHLORIDE

PYC TYPE 1

PNCTYFE 2

PVLE [Fnal)

RYTON

TEE (Tellon)

VINYL ESTER

3
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B

120

140
1£0
e
iy
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15
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38 {100
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&3 [ 200
104 | 220
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&2 | 1AG
227 |4t [

188 | 280
143 {200
160 [d8s

i
182 | 360
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L
116
1ar
1583 1480
204
218 | 428
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POTASSIUM PERMANGANATE 20%
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ELASTOMERS® AND LININGS
ACIYLATE-BUTADIENE [ABR)
BUTYL GR-1 (IR B

CARBOXYLIC-ACRYLONITRILE-
BUTADIENE {XMBRY

CHEMBAZ {FPM] F
CHLOROWSOBUTENE-
ISOPRENE [CIR)

HYPALON [CHLORO-SULFONYL-  |Al-
FOLYETHYLERE (CSM)
ETHYLENE-ACRYLIC (EA)
ETHYLEME-PROPYLENE (EPM;
ETHYLERNE-PADPYLENE-DIENE 2]
{EPDM)
ETHYLENE-FROPYLEKE
TERPOLYMER IEPT)
FKM {Viton AJ

HARD RUBBER

SOFT RUBBER
ISOPRENE (1R)

KALREZ (FPM]
KOROSEAL

3

8]

s

—
e e

Ei

MATURAL RUBBER (GRS) "o

MEOFRENE GR-M.{CH) Aot~
FITRILE BUNA-N {(NBR) ) 8]
HOBDEL (EPDM) =]
POLYBUTADIEME [B7)
POLYESTER (PE)

POLYETHER-URETHANE (EU)
POLYISOPRENE (iR
FOLYSULFIDES (T)

POLYURETHANE (AU}

SBR STYRENE (BUNA-S)
SILICONE RUBBERS

FABBICS

COTTON

FELT (WOO0OL)

HAYON VISCOSE

*Sen also Mylon 13 undar gl
PLASTICS

62
83
38 1100
49 1120

A0 | 140
169
180
200
220
plsts)
180
300

340

#3
154
160§ 33¢
T
182 1360
193 130
204 {400
215 1420
JAT {44
238 | 4RO

oy
)

3
285
71
82 |

16 240

187
138
148




10%
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Mecals, Nonmetals, Coatngs, Mortars,
Plastics, Elasromas and Linings and Fabrics

Philip A. Schweitzer, P.E.
Consultant
Chester, New Jersey

Marcel Dekker, Inc. New York « Basel * Hong Kong



POTASSIUM PERMANGANATE 10%

SCEEEEEEER R I ERE LR T
METALS CFle832 222 REERERS883EER0ER
ADMIRALTY BRASS
ALOMINDM E
ALUNMIDLI DRONZE
BRASS G
BROKZE G
GARBON STEEL ol
COLURMBIUM JHOBIUIM)
COPPER G-
HASTELLOY Big-2 (U
HASTELLOY CrC-876  IELG
HASTELLOY D U
HASTELLOY G/G-3
HIGH SILICON IRON  16GH
INCONEL G o frd
INCOLLOY
LEAD U
PEOHEL G
NAVAL BRONZE e
MICKEL e
HI-RESIST
STARNLESS STEELS
Type 304/347 €
Type 316 &
Type 400 seres G
Type 504-L
17-4 PH 0
20 Cb 3 ‘
E-Brght 26-1
SHACON BRONZE
SILICON COPPER
STELLTE e
TANTALUM
TITANIUM G- .
ZHACORIM ] [ i
°F|8285¢838898885858883888588
°ClrRA¥BrERZ=uEICHEIRNAEREHR
FOR METALS FOR NONBETALLICS

£ = <f Wik Fenatralionean G -« 20 Mis Peneliston fyear
B w < B Mds Pacwiation/fean. U =» 50 Mils Pereiralcaspaar

- 212G

R Fosisiant
1= Unsatisfactory
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BOTASSIUM PERMANGANMATE 10

[ 7]
&)
5
2
g

48
BO
1
B2
2]
238

HONMETALLIC MATERIALS

[or

3]
£
pied]

380 | 171

kS

440

pird]

R

i)

201108

AT 116

pius i

260 {138

300 | 149

320 1160

360 | 182

380 1193

A0C | 203

420 | N6

440 | 227
| 450 |

BOROSILICATE GLASS

CARBON

gt

CARBON-GRAPHITE RESIN
IMPREGHATED

H

CERAMICS

COATINGS

ACRYLIC
ASPHALT

CHLOBINATED RUSBER

COAL TAR

COAL TAR EPOXY

ERDXY GENERAL PURPQSE

EROXY CHEMICAL BESISTANT

EPOXY POLYAMIDE

pre e s e 5 Jppws |
¥

Ol BASE
{ALKYD, EPOXY, URETHANE)

PHENOLIC

POLYESTER

POLYVINYL CHLORIDE

SHIGOINES

URETHANES

VINYLS

VIATER DASE

ZING RICH

MORTARS

SILICATE

3]

SODWM BILICATE

N7

EOTASSIUM SILICATE

SILICA

SULFUR

FURAN RCSIN

POLYESTER

EPOXY

— 20—

10

&
-

-
>
it}
1]

193
204
: 216
FRig
IR

2B
AGO
£20
£40
460

380
440
470
440
AE0

1493
204
1246
bérd
238



ELASTOMERS® AND LININGS

POTASSIUM PERMANGANATE 10%

— e @

£ et K
% e G2 R 2

xa
Y
027
IR

1

&G
i3
100
120

140
160
180
prists]
o8t
288 1 1te
280
2601 13
300 | 149
220 150
B4 L 1T
B0 {182
3061 193
A00 | 204
1azo | 218
440
A0

ACTYLATE-BUTADIENE (ABRY

]

BUTYL GR-1 {(IIA)

CARBOXYLIC-ACRYLONITRILE-
BUTADIENE (XNBR)

CHEMEAL (FPM)

CHLORC-SOBUTENE-
SOPRENE (CHR)

HYPALOH (CHLORO SULFONYL
POLYETHYLENE (CSM)

ETHYLENE-ACRYLIC (BA)

ETHYLENE-PROPYLENE [EPI)

ETHYLENE-PROFYLENE-DHENE
{(EPDM]

ETHYLENE-PROPYLENE
TERPOLYMER {EPT]

Frh (Vitun A)

HARD RIUBEER

S0 T HUGBER

ISOPRENE (IR

KALREZ (FPM)

o oy e s Jiiu s

KOROSEAL

NATURAL RUBBER (GRS}

KEOPRENE GR-M [{CR)

MITRILE BUNAN (NBE)

NORDEL (EPDH)

FOLYBUTADIENE (BA]

POLYESTER {PE)

POLYETHER-URETHANE {EU}

POLYISOPRENE (IR}

s e 7 n I

POLYBULFIDES (T)

POLYURETHANE (AU}

SBR STYRENE {BUNA-5)

SILICOHE BUBBERS

FABRICS

COTTON

FELT (WOOL)

BAYON VISCOSE

“See also Nylon 11 under
PLASTICS

€0 |

8o

40
440 |

15
25

33 31¢¢
431130
62 |14
71 ] 160
83 1160
83 200
104 220

52 L 260
1138 }.200
4% {300
160 320
1HY | 360
591 {380
204 | 409
2161 420
2207 | 443
208 450
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