

















TABLE 1-A

HEAD SPACE ANALYSES - HAND AUGER SAMPLES

October 1994

HA-I HA-2 HA-3
PARAMETERS
Depth (Feet) Depth (Feet) Depth (Feet)
0.5 1.5 3.0 0.5 1.5 3.0 0.5 1.5 33

Tetrachioroethene X X X X X X

Trichlorocthene X

Ethylbenzene X X X X X X X

Toluene X

1,2-Dichlorocthenc X

Vinyl chloride X X X X X X X X

1,1,2,2-Tetrachlorocthanc X X X

Note: X denotes Whe presence of this compound in the head space sample.

TABLE 1-B
HEAD SPACE ANALYSES - SOIL BORING SB-1
January 1995
All concentrations in pug/L of head space gas
DEPTH IN FEET
PARAMETERS 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20
Telrachlorocthene 438 245 177 218 113 96.9 261 301
Trichlorocthenc 209 23 793 17.3 17.8 132 11.8
| Ethylbcnzene 32 10.8 12.5

Toluenc 4.2 8.3 8.5 23.5 22 5.6 3.9 10.6
1,2-Dichlorocthene 160 58 1.8 6.8 N
Vinyl chlonde 129 1,268 440 469 481 419 291

o/kippfanalytic.tbl




TABLE 1-C
HEAD SPACE ANALYSES - SOIL BORING 5B-2
January 1995

All concentrations in pg/L of head space gas .
DEPTH IN FEET

PARAMETER 4-6 6-8 B-10 10-12 12-14 14-16 18-20
6.6 11.5 258.6 984 974 1,674

117 26.8 181
27.7 11.4 6.5 5.6
28.1 119 224 570 116 197 273

Vinyl chloride
TABLE 1-D

HEAD SPACE ANALYSES - SOIL BORING SB-3
January 1995
All concentrations in pg/L of head space gas

DEPTH IN FEET
4-6 6-8 8-10 10-12 12-14 14-16 16-18
o thone 7,540 987 1,754 3,629 1,380 4.057 6,456
Telrachloroc
3,933
Trichlorocthene
20.9 9.0 9.9 252 13.9
hlorocthene 2,668 3,665 2,557 6,422 1,927 4,523 10,280
L’z.Dic. oroc
422 120 99.3 308 63.7

Vinyl chloride
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s 8 Cols el 1D /A TABLE I-E
e oad Ly, X/ ’ HEAD SPACE ANALYSES - SOIL BORING SB4
‘ise < ,1//(-{4 T January 1995
CERA All concentrations in pg/L of head space gas
DEPTH IN FEET
PARAMETER
6-8 8-10 10-12 12-14 14-16
Teirachlorocthene 1,405 400 29
Trichlorocthene 638 14.1 i
Ethylbenzene 17.8 5,829 3,636 396
-~ B
Toluenc 50 (18,500 277 627 5.1
PR g N
1,2-Dichlorecthene { 5727 179 (6,785/)
— -."\ . =
1,1,1 Trichlorothanc Clos300 )] (53,520 1,268
_‘_'?\ 1S KJ% ~>| Vinyl chloride 593 @ 186 447 214
= C’/vf,( !{'f ! , = B
e . - / ,‘w o ")J\ %] . i
Sak i af~ TADLE 1K . s BESD _L;/"
HEAD SPACE ANALYSES - SOIL BORING SB-5 - penl of SR
January 1995 S ‘Jf 4. Se
All concentrations in ug/L of head space gas SoumttA 27 -’ ’d‘p-
X : Y4
(A W"[/(‘; ﬂ
DEPTH IN FEET Lpprnt ot % recRe
PARAMETER o8 610 1012 IPPLL TLD o
- Aard 1D :
Tetrachloroethene o / Ny
Y N
Trichlorocthenc 57.6 e
Ethylbenzenc 141 114
Toluene 3,229 9.0
1,2-Dichlorocthene 1,735 1,070 139
1,1,1 Trichloroethanc 147 68,200 3 2,214
Vinyt chioride 522 109 129

c/kipp/analytic.Abl




TABLE 1-G
HEAD SPACE ANALYSES - GP-1
June 1995
All concentrations in png/L of head space gas

DEPTIIN FEET
PARAMETER =
1-3 4.6 7-9 10-12 13-15 16-18 19-21
1,2-Dichlorocthene 3
Tetrachlorocthane 53 47 50 42 106 107 S3
1,1,1-Tnichlorocthane 1 1 1 0.5 1 | 1
Trichlorocthene 66 23 7 4 4 3 30
TABLE 1-H
HEAD SPACE ANALYSES - GP-2
Junc 1995
All concentrations in pg/L of head space gas
DEPTH IN FEET
PARAMETER
1-3 4-6 7-9 10-12 13-15 16-18 19-21
1,2-Dichlorocthene
Tetrachlorocthane 51 67 35 94 42 62 80
1,1,1-Trichlorocthane 1
Trichlorocthene 28 2 2 1 1
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TABLE 1-1
HEAD SPACE ANALYSES - GP-3
June 1995
All concentrations In pug/L of head space gas

DEPTH IN FEET
PARAMETER
1-3 4-6 7-9 10-12 13-15 16-18 19-21
1,2-Dichltorocthene
Tetrachlorocthane 103 89 58 81 82 100 97
1,1,1-Trichloroethane 1
Trnchlorocthene 20 6 2 4 4 10 43
TABLE 1-J
HEAD SPACE ANALYSES - GP
June 1995
All concentrations in pg/L of head space gas
DEPTH IN FEET
PARAMETER
1-3 5.7 9-11 13-15 17-19

1,2-Dichlorocthenc

Tetrachlorocthane 54 70 71 58 48

1,1,1-Trichlorocthane

Trichlorocthene 42 ! 2 . 1 18

c/kipp/analytic.tbl



TABLE 1-K
HEAD SPACE ANALYSES - GP-5
June 1995
All concentrations in pug/l, of head space gas

DEPTH INFEET
PARAMETER
1-3 547 9-11 13-15 17-19
1,2-Dichlorocthenc
Tetrachlorocthane 76 100 105 84 50
1,1,1-Tnchlorocthane
Trichlorocthene 4 19 12 7 33

TABLE 1-L,

HEAD SPACE ANALYSES - GP-6, GP-7 & GP'-8

June 1995
All concentrations in pg/L of head space gas

SAMPLE LOCATION AND DEPTH IN FEET

PARAME
GP-6 GP-7 GP-8 GP-8 GP-8 GP-8 GP-8
20-22 20-22 1-3 5-7 9-11 13-15 17-19
1,2-Dichlorocthenc
Tetrachlorocthane 51 8 102 78 70 80 95
1,1,1-Trichlorocthane
Trichlorocthene 6 6 1 » l 2 6

c/kipp/analytic.ibl




TABLE 2-A

SUMMARY OF SOIL SAMPLE ANALYSES - SOIL BORINGS

January 1995

All concentrations in ug/kg

SAMPLE LOCATION AND DEPTH (t.)

ND - Not detected.

ND - Not deleeted.,

c/kipp/analytic.tbl

June 1995

All concentrations in pg/L

RESULTS OF SOIL ANALYSES - GEOPROBE SAMPLES

PARAMETERS
SB-1 SB-2 SB-3 SB-4 SB-5
6-8 14-16 14-16 14-16 10-12
n-Butylbenzene ND ND ND 1.3 ND
sec-Butylbenzene ND ND 1.2 ND ND
cis-1,2 Dichlorocthene ND 1.4 3.1 ND ND
p-lsopropyltolucne NI ND 1. ND ND
Melhylene Chloride 1.6 2.8 1.5 1.9 24
Tetrachloroethenc 5.5 1.5 A6 7.0 9.9
Trichloroethene ND ND 9.1 3.8 ND
1,2,4-Trimcthylbenzene ND ND 1.2 ND ND
TABLE 2-B

SAMPLE LOCATION & DEPTH ()

PARAMIEETER
GP-4 GP-5 Gr-6
1-31n P-30 20-22 1.
Tetrachlorocthenc 300 79 18
Tolucne 2.9 NI ND
Trichloroctlicne 26 55 ND




TABLE 2-C
SOIL ANALYSES - SOTL BORING SAMPLES MW-4 & EW-1 (Junc 1996)
GEOPROBE SAMPLES GP-101 & GP-102 (July 1996)
Al concentrations In pg/kg except as noted

SAMPLE LOCATION AND DEPTH ()
PARAMETER
MW-4 EW-1 GP-101 GP-102
9-11 125-14.5 4-6 6-8
pH (Std. units) 8.42 8.32 NA 6.9
Total organic carbon (mg/kg) 410 <400 NA 880
cis-1,2-Dichlorocthene ND ND 6300
trans-1,2-Dichlorocthene ND ND ND 96
Methylenc chloride! 180 ) 160 3 | Ciioo (1000
Tetrachloroethene NND# 150 ND 4000
Trichlorocthene ND ND ND ! 7,500 “
. P -
ND - Not detected, A

NA - Not analyzed.

. - f N I
! Laboratory contaminant. € algove i

NS YA
=

-

? Diesel range organics and polynuclear aromatic hydrocarbons Were also analyzed in sample GP-101; however, nonc were detected.

Residual contaminant levels not yet established for detceted compounds.

c/kipp/analytic.1bl
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WELI/UORILLHULEDURENULE ABANUDUNMEL!
Form 3300-5B Rev, 3.6

All abanoonment work shall be performed in accordance with the provisions of Chzprers NR 111, NR 112 or NR 141, Wis.
Admin, Code, whichever is applicable. Also, see insiruclions on back

(” GENERAL INFORMATION _ {2) FACILITY NAME
~ Well/Drillhole/Borehole County Onginal Well Owner (If Knewn)
Locavion .0 _ | Doﬂﬂ HA.E)(SQM Ku:;) C-O("Dof"a_,"ri_dﬂ

_&Elﬂof_iﬁluofsea__i;tj N.R. 10 {%i

Present Well Owner
Same

0 appbeabie)

Street or Kove

Gov't Lot Grid Number 201 L»-)Qu besa Stceet
Gnd Locason - Ciry, Sue, 55p Code
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200 \Wanesa Steeet Soul bactas anly
Cary, VYillage - Date of Abmdonment ) L
Medico WL 53904 (846

WELL/DRILLHOLE/BOREHOLE INFORMATION

2} Origizal Well/Dnlihole/Borehole Constuction Completed On
(D) 11e\at

O Monitering Well Constucetion Report Available?
D wWeewes - . O ves O No

[ Drillhole

E Borehole

Constuction Type:
[ Drilied [] Driven (Sandpornyy L] Dos
B one Speity) =X QQI‘? o\oe

(¢) Depthio Waier (Feet) /5
Pump & Piping Removed?.  [] Yes [ No [§ Not Applic:

Liner{s) Removed? [0 Yes [QNo [§ Not Applic:
Sceen Removes? 0 Yes O No Not Appiic:
Casing Lefi in Place? 0O Yes [ Mo

1f No, Explam

Was Casing Cut Off Below Siface? ] Y& [ANo
Did Sealing Muesial Rise 10 Swianee? [ Yes [ No
Did Matesia) Sexle Afies 24 Houns? [J Yes B No

1f Yes, Was Hele Rexoppes? O Yes [ No

Foemation Tvpe:
B Unconsolidaied Formation (J Bedrocx

Total Well Depah (f)_J . O Casing Dismer ()
(From gromndnnface) Casing Depth (fL)

Leower Deifficge Dixmeler (m) _ .

Was Well Armular Space Gromed? [ Yes PINo [ Unkmown

(5) Requoed Method of Placing Sealing Matenial
[ Condvcor Pipe-Gravity  [] Conducwar Pipe-Pumped

| [ Dump Bader [ Owher (Explain) & (v o
() S Sealing Matesjals For monitoring wells and

[ Neat Cenemt Groum monitoring well boreholes

[ Sand-Cement (Concree) Grout

(] Conarete ! [ Bentonite Pellews

[0 Chy-Sexd Skmmy : R Granulxr Benionite

{3 Benonite-Sand Slurry i 3 Benwnite - Cement Gro

I Yes, To What Depth? Feax [0 Chipped Bemionite i
7 — Re.twcs, - : ;
) Matzrial Used To Fill WellDrilthole From ()| To () | Sacks Seomm (G2cle  Mixade
of Velume

Ceonvler RBemtpn, te

Suface }(DO 1'1‘3 %a_\

(& OInEnis:

(8) Name of Person o1 Firm Doing Sealing Work
mes & Mopee

S ] ' i
Ly 2 | alEle

weel of Kouie Telephone Numbser
270] Tovkeenalioa bl ©0%) 244 - 1788
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SHLE OF YYLSLOTSIN

WELL/DRILLHOLE/BOREHOLE ABANDONMEN

Department of Nanural Resources Form 3300-5B Rev. 3.5¢
-All ab_ donment work shall be performed in accordance with the provisions of Chapters NR 111, NR 112 or NR 1431, Wis.
Admin. Code, whichever is applicable. Also, see instructions on back.
‘U] GENERAL INFORMATION (2) FACILITY NAME
Well/Drilthole/Borehole County ; Onginal Well Owner 3f Known)
Location P _ |0y oNe Madison- Kis 5P Cor‘por‘g;{-mr\
E — B Present Well Cumer !
NE e ot SWakorsee 5 1. 7 N 10 [T same
(If applicable} Street or Koute
—_ Govilm Grid Number 01 _V)Q.ulﬂt?ﬁa Steeedt
Gnd Locauon Ciry, Sue, Z1p Code
________aON[Os. . #[JE[J W Madisen WL 53764
Civil Town Name Facabty Wel No. ancvor Name (I Appocanie] TWI Unique Well Nc
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Street Address of Well Reason For Abandonment
201 Waubesa Steeet Sol baciae anly
City, Yillage Date of Abandonment D i
Madlso WL 53704 7| 8/46

WELL/DRILLHOLE/BOREHOLE INFORMATION

15) Ongnal Well/Drillhole/Borehole Construchon Compieled On

{4) Depth 1o Waier (Feet)

(Date) “11e\al
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[ Waxer Well- - O ves 0O No

[J Drilhele

[ Borehole

Construction Type:

[] Drilled [0 Driven (Sandpoini) [ Dug

B2 Oer (Specify) agop o \oe
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E Uneonsolidaied Formation D Bedrock

Total Well Depth (f)_[ . O Casing Dismeter (in.)
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Pump & Piping Removed? “ [] Yes [] No [ Not Applica:
Liner(s) Removed? [] Yes []Ne {8 Not applica:
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Casing Left in Place? 0 Yes [] No

If No, Explam

Was Casing Cut Off Below Sizface? 0 Yes [} No
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ATTACHMENT B
DETAILED ESTIMATES OF
REMEDIATION COSTS




Remedial Options

Soil:

Soil vapor extraction (SVE) and excavation with off-site disposal were considered for soil
remediaton. Soil vapor extraction is considered feasible; however, the system would be extensive,
due to the heterogeneities and low permeability at the site. Because the areas of impacted soil appear
to be limited in size, excavation is considered more cost-effective. However, because the areas of
impacted soil are adjacent to the building, shoring will be required. Additionzlly, the former vapor
degreaser vent is in an active area, so there may be some restrictions on the extent to which
excavation equipment can access the impacted soil.

Because groundwater flow conditions and the extent of contamination have been determuned, an
assessment of groundwater treatment options is possible. Conventional pump and treat was
considered, as well as emerging technologies, which include bioremediation znd ozone sparging.

Ozone sparging is comparable to conventional air sparging, in that a gas is refezsed in a well point.
However, the remediation mechamusm difiers. With conventional sparging, the gas is air, which
removes contarminants from the groundwater by means of forced volatilization. The volatilized
contaminants are then removed from the soil above the water table, typically by means of soil vapor
extraction. The contaminants are then released to the atmosphere. With ozone sparging, however,
the contaminants are actually destroyed. Ozone (0,), oxidizes the contaminant, with the by-products
being carbon dioxide and water. The means by which ozone is released is also somewhat different
than for air sparging. A reason for not considering air sparging at this site is the iow permeability of
site soils, which reduces the effective radius of an air sparge point. The ozone approach combines
the ozone sparge points with a groundwater pump, which circulates the water, pushing the ozone out
to a greater radius than would be possible by simply releasing the ozone without any flow control.
This system is illustrated on Figure B-1.

We also have concerns about an active bioremediation approach for the MKC site. This approach
would try to address both soil and groundwater with a single system, in which groundwater is
extracted, and passed through a bioreactor. The bioreactor applies the necessary microbes and
nutrients, which remove the contaminants. The microbes and nutrients are stiil in the groundwater
after the contaminants are removed. This water is then applied to impacted soils by means of an
infiltration gallery. This applies the necessary components for the remediation of the soil. However,
for an infiltration gallery to be operated in winter months, it must be installed below the frost line, at
a depth of 4 to 5 feet. Our investigation has shown the highest concentration of contaminants to be
at depths of less than 4 feet. Consequently, the treated water would be applied below the highest
contaminant concentrations, and would therefore not effectively remediate the soil. A simplified view
of this scenario is illustrated in Figure B-2.

Summary:
The estimated cumulative costs of the remedial options approaches are shown on Figure B-3. Several

assumnptions were made with respect to the time frames. For all scenarios it was assumed that soil
remediation by means of SVE would take 5 years. It was further assumed that groundwater
remediation by means of conventional pump and treat would take 10 years before acceptable flexible
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