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Dames & Moore has completed additional soil and groundwater investigative activities at the 
Madison-Kipp Corporation (MKC) facility on Waubesa Street, Madison. Our tasks in 1996 included 
a review of historical information to identify likely contaminant sources, the installation of a well nest 
at the southern property boundary, the installation of an extraction well adjacent to well MW-1, the 
collection of Geoprobe soil samples at two locations, and performance of a short-term pumping test. 
Well construction and borehole abandorunent documentation are provided in Attachment A 

Executive Summary 
Several phases of site investigation have occurred at the MKC. The soil investigation has included 
hand-auger, Geoprobe and split spoon sampling. The site groundwater investigation has included 
Geoprobe, Hydropunch and monitor well sampling, in addition to the installation of a 6-inch 
extraction well, on which a short-duration aquifer performance test was subsequently conducted. In 
addition, the results of a historical review of site operations confirmed that the likely sources of 
contamination detected during the investigation were a former tetrachloroethene (PCE) storage tank 
and the vent of a former vap9r degreaser, which used PCE. -Figure 1 shows the location of all sampling conducted to-date. As indicated on that figure, much of 
the investigative activities have been concentrated in the parking area at the northeast comer of the 
facility. Additional groundwater sampling to define the downgradient extent of impacted 
groundwater has been conducted toward the south. 

Previously, investigation status reports were submitted to the Wisconsin Department of Natural 
Resources (WDNR) in December 1994, April 1995 and March 1996. Together, these documents 
summarized all work completed through August 1995. Additional site activities were completed in 
June and July of 1996, and dess;d.bedl':herein. This work included the installation of the extraction 
well, the installation of a[downgr~dientjWell qefil-(~~ll~~~-~d MW-4D), and the collection of 
soil samples at Geoprobe sample:locations' ~.!_O~P-10i; 1<' - -·· 
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Tables 1, 2 and 3 summarize the results of head space analyses, soil analyses and groundwater 
analyses, respectively, for the entire site investigation. Based upon head space and soil analyses, we 
have identified soils impacted by PCE and associated compounds in two general locations, as shown 
on Figure 2. The first area (~~J_Qn the figure) ~ppears to be associated with a former PCE above -----·4 ..... - -- --
gr.Q_unQ.~Q_rage ,~ A drainage ditch formerly extended from a point near the tank to the north end 
of the building, where a pipe drained into a storm sewer. he second location (Area 2 on the figure) 
~ adja~nt to the location of a f~r v~~":~ degreaser. ·--- - --- - - -

( ·1 
• > I 

I .5, r . . : l .4f 
• I 
~- , -, - ._ I ,. r .. r " 
,,. J· .: • I..,. .• 

, .:: Te_trn.chloroethen~ has _been detectec! ~ all site I!J.Qaj~~ w~lls; however, the concentrations in wells ·- -€.:~ ~-;, · 1 -~ '7 

. MW-4S and MW-4D are below the state' s Enforcement §tandard, inQ.icating the approximate \ : ... .; '-
, - .;9-- . - ~ . ' - , 
<'.ct ' ~0Wfl~ad!ent terminUS Of the plume. [. :: : (-, ~-... ; ! U • .,;: , { , . \, '- ::....:, 

~ , .. ;., . /, U.-< <k> ~.: ,. . • ~. :.c.! . ('. -L 
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,, ·· Based upon the results of the investigation, this report makes the following recommendations: a.....i.~ "-''·, ., 
I 

Soil: 
Additional Geoprobe soil sampling will be completed to fully delineate the areas of impacted soil. 
Initial samples will be collected in the locations shown on Figure 3. Because the drainage ditch 
discharged to the storm sewer, samples will also be collected along the sewer to determine if 
contaminants ever entered the sewer and leaked from it. Assuming that the delineated areas of 
impacted soil will be of a manageable size and depth, impacted soil will be excavated and disposed 
off site. Jlecommen~ati<?ns _for site-specific Residual Contamincµi1 L~_v~l_s_@C1.§)_ will be made 
subsequent to the completion of the additionals oi.f sampling. 

( ."' 

~-'1.' > ' 

!iJ:tiumilfgJ_er: ,., ----------~ , . 
Jhe sow:ces of the rel~es (the ab~ve_ground PCE tank~ the -;~p~ W,ve been ·1i 
removed;-however the tm acted so~s m these areas are a otential mm:.e...of-CQntaminant loading 

h~~t~~;=~"~~7 Upo? com~Ietton pf !he soil re!1'1ediation discussed above, . as upon 6 J ;.;j l 
~t.ton reVIewed··no further source h uld · -· - ..... (,<)o... S · ur ctions_fu_-- - - '--- ·--~· ____ ar_~_s __ C? remam at the site., nsequently r:-:~- j 

t1 . • gr_oundwater contaminant ..con.centrations are e •-ectea·· -- ' . / I'\; c:. ~: 
~ attenuanon. We therefore recommend that the xp . as..a...con equence of . ,, ··\. \O!- ~ / 

basts for two years after the soil is remediated. If no . groundwat~r be morutored on a semi-annual iv.fa, ... ,......, 1 

the end of that time or if sampling. di t ha unprovement m groundwater quality occurs by , ' ; ~ 
th d ' m ca est t contaminants in f h '1 

~ owngradient property line (as indicated b excess o t estate' s E S are leaving . i 

acttve gro~dwater remediation system ma tJe dy ~pl~s collected ~om MW-4S and MW-4D), an . i 

~=e~t~{easibie alternatives, we a:ticipa~~:1' ~ed 1'::1~ unplemented. Based upon our i ! 
· ou e an ~e sparge svstem (see 1 .' 
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Soil Sampling ,. n ,. 

In addition to all prior soil sample analyses (see Tables 1-A through 1-L and Tables 2-A and 2-B), 
soil samples were collected from the EW-1 and MW-4 boring locations (June 1996), and from 
~pr.ol>e locations GP-101 and GP-102 (July 1996). Samples were selected for laboratory analyses 
fo~~based upon head space screening using a photoionization detector (the sample collected 
from above the water table from each location which yielded the highest head space concentration 
was selected for analyses). Table 2-C presents the results from these analyses; laboratory reports are 
in Attachment C. In addition to VOCs, pH_,.and io~ organic carbon (TOC) were analyzed in the 
samples collected from MW-4, EW-1 and~P-1.9.~)0rganic carbon content and pH are used as 
indicators for the potential application ofbioremediation, and as a parameter used in the assessment 
of the potential retardation of contaminant migration. The sample analyzed from Geoprobe sample 
location GP-10 I was analyzed for DRO to assess the potential for fuel oil to have been released at 
that location. 1bis location was selected because it was the point of fill for an above ground fuel oil 
tank, formerly located immediately inside the building. 

. , ...... 

Sample GP-101 was non-detect for all parameters (the laboratory report indicated_ a_detect of - . 
-rnethylene.chWrid~_l1.Q~~ve_!", !N_s is considered to be a laboratory contaminant)CS~arly, the soil- -_ chos.R...r. ' 
~pie analy~m ~~ MW-4_!~~tion was non-detect ror an ~ar;~ The sample collected ~ cv. ·' e_ 
from boring EW-1 yielded 120 -mg/k~ene. A1 ou e -sample§ _~llected from ,.. ,":t:-_ 
MW-4 and GP-102 contained detectaole concentrations ofTOC, ~~anic carbon.was detected in ~ 

I . 

~>.:. the sample ~llected from EW-1. This is likely due to the soil at that location being ~at; 
covered with asp aJ.f -~Sainpk.J - 02 · elded si · cant concentrations of several chlorinated 
compounds, inclucf E (4,000 µg/kg), trichloroe n T E - 7,500 µ g, and cis-1,2-

r 1 A-( ~chloroethene (6,300 µ~ T · · the former vent for a va or de easer, which is 
~ l considered the source of the detected contaminants. It also~resents e highest concentrations of 

• r.:1 \ ) : I ·- , .... , 
.l·<j I \ c) 

: l\. ~?'-e:. chlo · OCs found date...in..the.soilat e site, and is considered a likely source location for 
1 et-1; <J Y ro ater contaminants due to the m~ured concentrations. It is also a ely source location 
~"!.. !.', rrc; s~rbecaus~ the ar~..9m_permi~g infiltrating preci2i~ and melting snow to transport 

c<>Jc·~-:-r~owever. based up~n _groundwater "':ncentrations defected in samples from wDell 
, , - - · MW~3 (upgrad1ent from GP-102), 1t 1s also ou~~plllion that another source is located north of 
1
-,0-uJ 1 locat1~~ _G!1-102. This potential source area is addressed in our work plan ro·; additi~nal soil.· 
Yl..(,( CA

1 
sampling. 

"Jafaoi' -

r~t.J Groundwater Sampling · --
i 1 Wells MW-4, MW-4A and EW-1 were installed in June 1996 Th 
1)7!> ~ the two new monitor wells (MW-4 and MW-4A) · e new :'ells were developed and t;;/,i:,ri site monitor wells. The samples were analyzed fc werel samtil pied, ~ong with the previously existing 

,!>ft.t rang . (D ) or vo a e orgaruc compo d (VOC ) "FTI 0 7 e orgarucs RO . The results of these analyses are rese . un s s and diesel 
C '\ ' 0 p nted m Table 3-D; laboratory reports 
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are included..i.n:Attaclunent C. As the table shows, ~_s.he~t-concentr~~ons occur in the vicinity 
ofWeiiMw-3)Contaminant concentrations at wells MW-2S and MW-2D (downgradient from MW-
3) are reduced; however, the higher concentrations in that well nest occur at depth, in well MW-2D. 
These data are consistent with those collected in the 1995 phase of the investigation. The MW-4 well 
nest, which was installed in June 1996 at the downgradient perimeter of the property, yielded 
contaminants (PCE) at concentrations in excess of the Preventive Action Limit (PAL), but below the 
ES. 

Figure 4 shows the water table as measured in August 1996. As the figure shows, groundwater flow, 
based upon these data, is to the south-southeast. Previous water level measurements indicated a 

"" south-southwesterly flow direction. The variation between the previous flow understanding and those 
) ' developed from the August data may be a result of the additional data point (MW-4S), or it may be 

1~' • .r indicative of temporal variations in flow conditions. The previous groundwater sampling conducted 
~ : . ~ .- at the Madison Brass site~ that a westerly component of flow is present, at least at times. , 

. · 

A short-term pumping test was conducted on well EW-1 on July 26, 1996. The well was pumped 
at an average rate of0.94 gallons per minute. The results of the analyses of the data collected from 
this test are provided in Attaclunent D. Based upon these results, we estimate the hydraulic 
conductivity of the overburden aquifer to be approximately 0.6 fee!fday . 

... ----: -

Summary and Work Plan 
Soil: 

~ S 6 ~ ct.;> :Jri ,zc\. ~ 
a\+c:Ai ~ +\o.,..J ~~ 

e-QeeE!:-16~·1.lled which are the likely sources for contaminants. These 
include e north (downgradient) end a former drainage ditch, which terminated adjacent to the 
northeast co e g, as shown on Figure 2. The second area is the soil beneath the former 
vapor degreaser vent, also shown on Figure 2. Because of the potential flow ~~niriirnln:ml'~'t'l«ID. 
a fi to the storm sewer, it is our opinion tha. the route of the storm 

Groundwater: 
The approximate extent of impacted groundwater has been identified. Although the eastern extent 
of contaminati not efined, Q.ie ~oundwater flow direction is predominantly to the south . 
Consequen it is our opinio the plume is not likely to extend a greater distance to the east than 
it has spread to~, a;_ defined by t~e concentration gradient b~tween the MW-2 well nest and 
~hows\ order-of-magrutude decrease in concentrations. 

~ \ ~r LV(Jt- e,,~ ~VI Ii vJ7_ 
i\ d ..v (}\ l[J .--the ~ 

. /\... !i~ -- J \f"Jl""' \...t,~ I -t ;JO ..._e. 
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Work Plan: 

! 

Based upon the above discussion, MKC intends to conduct additional sampling along the stonn sewer 
route, to determine if this is also a source area. A Geoprobe will be mobilized to sample soils to 
define the full horizontal and vertical extent of impacted soils. Initial samples will be collected in the 
general locations shown on Figure 2. Samples will also be collected in the area of the fonner vapor 
degreaser vent and at the north end of the fonner ditch to define the extent of impacted soils in those 
areas. Samples will also be collected adjacent to the storm sewer to assess the potential for additional 
impacted soils. 

Samples will be field screened. Based upon the screening results, samples will be selected for 
confirmatory analyses at a WDNR-certified environmental laboratory. Samples will be analyzed for 
VOCs, TOC and grain size. After sample analyses have been completed, site-specific RCLs will be 
established in accordance with Wisconsin Administrative Code ch. NR 720.19. 

Upon the completion of source area identification, impacted soils will be remediated. Because the 
im acted soils do not at this time appear wide-spread, but ntrated in two areas, 
it is likely that the most cost-effective approach will b hot spot" remediation, ch as excavation 
and disposal. This will, however, be dependent upon the ed areas, and upon 
accessibility of equipment for excavation. Several options are summarized and compared in 
Attachment B of this document 

MKC will monitor groundwater concentrations on a semi-annual basis for 2 years, beginning at the 
time of soil remediation. At the end of this 2-year period, the status of the groundwater quality, and 
the impacts resulting from the removal of impacted soils Will be evaluated. At that time, we anticipate 
one of three possible courses of action: 

1. Groundwater quality will be appropriate for a recommendation for site closure. 
2. Groundwater quality will show an improvement, but not to the point of closure. In 

this event continued monitoring will be recommended. 
3. Groundwater quality does not improve. This could result in recommendations for the 

design, construction and implementation of an active remediation system. 
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March 18, 1997 
Upcn your revieW of this \etter, please provide us with your questions and comments. Altematively, 

we will proceed with the work plan described above. 
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sincerely, 

pAJ&S&MOORE ~ 

!f!:i~P.G 
Senior Hydrogeologist 
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,7-:; ~ -:.~-.:"\ ~ \ h,,-: .. -· .·---· ·' -- ...... 

Da~d P. Trainor, P .E., P .G. 
Project Director 

rjn\lt:r\mccU03 l 8.ltr 
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PARAMETERS 

TABLE 1-A 
tIBAD SPACE ANALYSES-HAND AUGER SAMPLES 

October 1994 

HA-1 I-IA-2 

Depth (Feet) Depth (Feet) 

0.5 1.5 3.0 0 .5 1.5 3.0 

T etrnch loroethene x x x x x x 

PA.RNvIBTERS 

Tclraeh lorocthene 

Triehlorocthcne 

Ethvlbcnzene 

Toluene 

1,2-Dieh\orocthene 

Vinyl chloride 

c/kipp/ann\ytic.lbl 

Trichlorocthene x x 
Ethyl benzene x x x x 
Toluene x x 
1,2-Dichlorocthcne x x 
Vinyl chloride x x x x x x 

1, l ,2,2-TctrnchlorocU1nne x x 

Note: X denotes U1e presence of this compound in U1e head space srunple. 

2-4 

438 

209 

32 

160 

TABLE 1-B 
HEAD SPACE ANALYSES- SOIL BORING SB-1 

January 1995 
All concentrations In µg/L of head space gas 

DEPTH IN f'EET 

4-6 6-8 8-10 10-12 

245 177 218 113 

23 79.3 

10.8 

4.2 8.3 8.5 23.5 

58 7.8 6 .8 

129 1,268 440 

HA-3 

Depth (Feet) 

0 .5 1.5 3.3 

x x x 

x x x 

x 

12-14 14-1 6 16-18 18-20 

96.9 261 301 

17.3 17.8 13.2 11.8 

12.5 

22 5.6 3 .9 10.6 

·4' .__ 

469 481 419 291 
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.5rr-oe/L 

,~~/L 

Tctrnch\orocthcnc -
Trich\orocthcne 

To\uene 

1.2-Dich\orocthene -
Vinyl chloride 

-

r 

.~~/L 

'J. w..~/L. 

-

pARAMf.TER 

Tctrnch\oroclhcnc 

Trichlorocthcnc 

Toluene 

\ ,2-Dichlorocthcne 

Viny\ chloride 

c/kipp/onn\ytic.\b\ 

2-4 

69.S 

182 

153 

48 

TABLE 1-C 
HEAD SPACE ANALYSES - SOIL DORING Sil-2 

January 1995 
All concentrations ln µg/L of head space gn~ 

DEPTI-I IN FEET 

4-6 6-8 8-10 10-12 

6.6 11.5 258.6 

117 26.8 

27.7 

28.1 119 224 570 

TABLE 1-D 
IIEAD SPACE ANALYSES - SOIL DORING SD-3 

January 1995 
All concentrations In µg/L of head spnce gns 

DEPTH IN FEET 

4-6 6-8 8-10 10-12 

7,540 987 1,754 3,629 

3,933 

20.9 9.6 9.9 

2,668 3,665 2,557 6,422 

42.2 120 99.3 

, ... 

12-14 14-1 6 18-20 

984 974 1,674 

181 

11.4 6.5 5.6 

116 197 273 

12-14 14-16 16-18 

1,380 4,057 6,456 

25.2 l'.l.9 

1,927 4,523 10,280 

308 63.7 
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TABLE 1-E 
HEAD SPACE ANALYSES -SOIL BORING SB-4 

January 1995 ( f .5 ~ ~ I 116./'i '{ f ) 
All conccntrlltlons In µg!L of hclld sp llcc gas 

ti 5 rv..<tk 

.S,.,..al'-

':;._ »5 ,() _j~ ~ 
==- -..&;;u fU! I .. 

I ' 

p 

PARAMETER 

Tetrachlorocthcnc 

Trichloroclhcne 

Ethyl benzene 

Toluene 

1,2-Diehloroclhene 

I , 1, I Trichloroethane 

Vinyl chloride 

.'Q ,.._~fl 

f 5(k~/l 

• rJ_ '°"'?r / L 

clkipp/nnnlytic.lbl 

DEPTH IN fEET 

6-8 8-10 10 -1 2 12-14 14-16 

1,405 400 291 

638 14.1 

17.8 5,829 3,636 596 

so Ct8.S9o) 277 62.7 S. l 

( 571) 179 ( 6,780' 
• .. -

G~ ~ 
05,300 ) ' 

(s3 .- --~ 
,520 .J' 1 268 

593 (2,2 186 447 214 

1' . ..ft19J:?,:. """I / t' r <J 
S; · ht~- TABLE 1-F 

' \... 
HEAD SPACE ANALYSES-~Oll, BORING SB-5 ' 

January 1995 
All concentrations In ,1g!L of hClld space gas 

DEPTH TN FEET 
PARAMETER 

0-8 8-10 10-12 

Tolrnchloroclhene 

Trichloroclhene 57.6 

Elhy I benzene 14 r 114 

Toluene 3,229 9.0 

1,2-Dichlorocthene 3,735 1,070 139 

I , I, 1 Trichlorocthnnc 147 (s8,200) 2,214 

Vinyl chloride 522 109 129 

-

I 
18-20 16-18 -

70.2 10.3 

9.3 c;s;-) (~ .o9Sl ../ _,..,., 
\ 98 474 

148 I 
284 

:J c:B-.5 /o 
W ~ f f it ..s -fa r~ -
~if IJ;+.r_ .. i So 

( I . 
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PARAMETER 

• 5~0/L 1,2-Dichloroclhcnc 

Tctrnchloroclhnnc 

l, l , 1-Trichloroclhnnc 

T richloroclhcnc 

PARAMETER 

., 5m..(f/L 1,2-Dichlorocthcnc 

Tctrnchlorocthnnc 

I , l, l -TrichlorocU1nnc 

Trichloroclhcnc 

c/kipp/nnnlytic.tbl 

TABLE 1-G 
HEAD SPACE ANALYSES- GP-1 

June 1995 
All concentrations In Jlg/L of head space gas 

1-3 

3 

53 

I 

66 

DEPTH IN FEET 

4-6 7-9 10-12 

47 50 42 

1 I 0.5 

23 7 4 

TADLE 1-H 
HEAD SPACE ANALYSES- GP-2 

June 1995 
All concentrations In Jlg/L of head space gas 

DEPTH IN FEET 

1-3 4-6 7-9 10- 12 

51 67 85 94 

I 

28 2 2 

13- 15 16-18 19-21 

106 107 53 

1 I 1 

4 3 30 

13-1 5 16-1 8 19-21 

42 62 80 

I I 



PARAMETER 

1,2-Dichloroclhcnc 

Tclrochloroclhonc 

l , l, 1-Trichloroclhnne 

Trichloroclhcnc 

PARAMETER 

1,2-Dichlorocthcnc 

Tctrochloroclhonc 

1, 1, 1-Trichloroethane 

Trichloroclhcnc 

c/kipp/nnnlytic.tbl 

TABLE 1-1 
HEAD SPACE ANALYSES- GP-3 

June 1995 
All concentrAtlons In ilg/L or bend spl\CC gAs 

1-3 

103 

20 

DEPTH IN FEET 

4-6 7-9 10-12 

89 58 81 

6 2 4 

TADLEI...J 
HEAD SPACE ANALYSES - GP-4 

Junc1995 
All concentrations In µg/L or hcAd space gAs 

DEPTH IN FEET 

1-3 5-7 9-11 

54 70 71 

42 I 2 

13-15 16-18 19-21 

82 100 97 

1 

4 10 43 

I 3-15 17-19 

58 48 

I 18 

.... 
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PARAMETER 

1,2-Dichloroclhcnc 

TctrnchlorocU1nnc 

1, 1, 1-Trichlorocilinne 

Trichloroeilicnc 

I 

PARAMET ~R 

1,2-Dichlorocilicnc 

Tctrnchlorocilinnc 

l, l , 1-Trichlorocilinne 

TrichlorocU1cnc 

c.lkipp/nnnlytic.tbl 

TABLE 1-K 
HEAD SPACE ANALYSES - GP-5 

June 1995 
All concentrations fn µg/L of head space gas 

DEPTH lN FEET 

1-3 5-7 9-11 

76 100 105 

4 19 12 

TABLE 1-L 
HEAD SPACE ANALYSES- GP-{), GP-7 & GP-8 

June 1995 · 

-- -- - - -- --- - ------ - --- -- - r·r;,- - - ---- - - , · -- -- o · --

13-15 

84 

7 

SAlvfPLE LOCATION AND DEPTH TN FEET 

GP-6 GP-7 GP-8 GP-8 GP-8 
20-22 20-22 1-3 5-7 9-11 

51 8 102 78 70 

6 6 1 I 

17-19 
.... 

50 

33 

GP-8 GP-8 
13-15 17-19 

80 95 

2 6 



TABLE2-A 
SUMMARY OF SOIL SAMPLE ANALYSES - SOIL BORINGS 

January 1995 
All concentrations In ~1g/kg 

SAMPLE LOCATION AND DEPTH (ft.) 
PAR.AfvIBTERS 

SB-1 SB-2 SB-3 
6-8 14-16 14-16 

n-Butylbenzenc ND ND ND 

scc-Butylbcnzenc ND ND 1.2 

eis-1,2 Dichlorocthene ND 1.4 3.1 

p-Isopropyltoluene ND ND I. I 

Methylene Chloride 1.6 2.8 1.5 

Tctrnehloroclhenc 5.5 1.5 46 

Triehloroclhenc ND ND 9.1 

1,2,4-Trimethylbenzenc ND ND 1.2 

ND - Not detected. 

TABLE 2-B 
RESULTS OF SOIL ANALYSES - GEOPROilE SAMPLES 

Junel995 
All concentrations In pg/L 

SB-4 
14-16 

1.3 

ND 

ND 

ND 

1.9 

7.0 

3.8 

ND 

SAMPLE LOCATION & DEPT! I (!l) 
PARAMETER 

GP-4 GP-5 Gl'-6 
I - 3 11. I - 3 !l. 20 - 22 n. 

Tetrnehloroclhcnc 300 79 18 

Toluene 2.9 ND ND 

Trichlorocthenc 26 5.5 ND 

ND - Not dctcctc<l. 

clkipp/nnnlytic.tbl 

SB-5 
10-12 

ND 

ND 

ND 

ND 

24 

9.9 

ND 

ND 



ND - Nol detected. 

TABLE2-C 
SOIL ANALYSES - SOTL BORING SAMPLES MW-4 & EW-1 (June 1996) 

GEOPRODE SAMPLES GP-101 & GP-102 (July 1996) 
All concentrations Jn Jtg/kg except u noted 

SAMPLE LOCA TJON AND DEPT! l (I\.) 
PARAMETER 

MW-4 EW-1 GP-101 
9 - 11 12.5 - 14.5 4-6 

pH (Std. units) 8.42 8.32 NA 

Total orgnnic carbon (mg/kg) 410 <400 NA 

cis-1 ,2-Dichloroclhcnc ND ND ND 

trnns-1,2-Diehloroclhenc ND ND ND 

Methylene chloride' ( 1so ·) (l6o-) (lloo ) 
. ..__.... 

Tetrachloroclhcnc ND 150 ND 

Trichloroclhcnc J ND ND ND 

1 Laboratory contaminant. ( .r" ~ -o cJV°< 1 ~ ·, ' t~ --

GP-102 
6 - 8 

6.9 

880 ..... 

6300 

96 

(~ooo ) 
4000 
- ' 

/ 7 500 ''\ 
' • j 

1, o-:.) 
- - - - -L· ~ ':~J~-· 'lip. 

... ::k (!)..~ 
j NA - Not 1111alyzcd. r ..( '· • ":5~ 

2 Diesel range orgnnics 1111d polynuclcor aromatic hydrocarbons ere nlso nnalyzcd in sample GP-1 01; however, none were detected. 
Residual contaminant levels not yet established for dctee!cd compounds. 

clkipplnnnlytic.lbl 

- = .'\ 
- -'--·....L- . ., " • I .....I ·-- I ! • :;;::: __ " ·- .-.:..._. 



TABLEJ-A 
GEO PROBE GROUNDWATER SAMPLE ANALYSES 

September 1994 

' . 
" 

PARAMETER 

scc-Bu_!Ylbcnzcnc 

cis-1,2 Dichloroclhcne 

trnns-1,2 Dichloroclhene 

'? 7 
Isopropylbcnzene 

Tetrnchloroclhene 

Toluene 

Trichloroclhcnc 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylhenzcnc 

Vinyl Chloride 

ND - Not detected. 
NE - E.S. nnd P.A.L. not cstnblishcd. 
Conccntrntions exceeding the ES hnvc b~hndcd. 

~ . 

All concentrations In JlgfL 

MK-2 MK-3 

14 ND 

i\1'~':::.-: ND 

28 ND 

12 ND 
:-::::: 'Pf'i<;t'':: 
.. '860·:''"'' ND 

ND 4.6 

[ :\·<:4'~0 '·<,· ND 

27 ND 

18 ND 
·r }::::::::·::;;:-··'.:'.:_·'.·:.;::·-:.~ 

;:- <~:,;4.~q ::'.}:!'::: ND 

l dkipp/onolytio.tbl 

..... -

MK-6 PAL 

ND NE 

ND 7 

ND 20 

ND NE 

1.8 0.5 

ND 68.6 

ND 0.5 

ND NE 

ND NE 

ND 0.02 

ES 

NE 

70 

100 

NE 

5 

I 343 

I 5 

NE 

NE 

0.2 

,.. _ ., __ ,_ -· ·---



PARAMETER 

Benzene 

Chloroclhnne 

Chloroform 

Chloromelhnne 

l , 1,-Diehloroclhene 

eis-1 ,2-Diehloroclhene 

lrnns- l ,2-DiehlorocU1cne 

EU1ylbenzcne 

MeU1ylcnc chloricJc 

l, l, 1,2-Tclroehloroclhnnc 

Tctrnehloroelhene 

Toluene 

1, l ,2-Trichloroclhnne 

TrichlorocU1enc 

1,2,4 -Trimelhylbenzene 

Vinyl chloricJc 

Xylcnes 

ND - Nol detected. 

TABLE3-C 
GROUNDWATER SAMPLE ANALYSES 

August 1995 
All conccntrntlons In µg/L 

MW-1 MW-2 MW-2A MW-3 

0.14 ND 0.047 2.7 

1.5 ND ND ND 

ND 4.1 ND 0.42 

0.065 4.9 0.11 ND 

1.3 ND ND 0.1 1 
":: .. -;·:-:·: 

::· : 87;:_{:· ,, 3.6 0.11 :,. 89:.:::: 

ND ND ND 3.9 

3.4 ND 0.049 0.054 

ND ND 0.031 0.032 

ES 

5 

400 

6 

NE 

7 

70 

100 

700 

150 

0.028 I ND I ND I 0.053 I NE 

,, ... :,.; ....... , ... _.,.,., ... ,., .,:,::r·=·: l ,1, ... ,.,,:::.:·:·: ·::>:<:••·• · ·=·~::·•·•.~ .,, ... , ... .. 9.,.,,, .. ,: ~ I .. :,, ·140 ,~:,.::/ l ik:.i. 'oo:rr1, <·.90 .,::,.,ar'=:: 26'\) . 115 
0.028 I ND I 0.14 I 0.26 I 343 

ND ND ND 0.057 0.6 

;:, ::::\·~·::.?.?.«,; ,~,.::.o::; I ~:;::::i .. :;=s :4 0.32 ·:.:;::94\: 5 

0.041 0.04 
''•,•. 

ND 1.7' 

0.053 0.072 ~ 
NE 

0.2 

620 

NE - E.S. and P.A.L. not established. 
Conccntrnlions exceeding the ES hove been shaded. 

clkipp/nnn lytie. tbl 

PAL 

0.5 

80 

0.6 

NE 

0.7 

7 

20 

140 

15 

NE 

0.5 

68.6 

0.06 

0.5 

NE 

0.02 

124 

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

. r i '\"" °""' 
. ' ..i-• 

!, ) O_L -./. ·'" L --:t -- L' _,_,~ 
.J ,t s c:1 · t. 

•,, •J,' 
~ .... ' 



PARAMETER MW-I 

Benzene ND 

Chloroform ND 

TABLEJ-D 
GROUNDWATER ANALYSES 

June 1996 
Concentrations In pg/L except 1u noted 

MW-2S MW-20 I MW-3 

ND ND 1.4 

ND ND 1.0 

cis-1 ,2-0ichlorocthcne ~:11m;=:~'O'''.J ::::1:: ND ND ND 

lro.ns-1,2-0iehloroclhene 2.1 ND I ND I 4.8 

Methylene chloride' ND ND I 10 I ND 

Tclrochloroclhene x.,,:_>_,._9~, ,: '.t, l;::::::·/::5$ (::;\:1·;:-1 : .. .:''t·~4Q,,j;;:[;.:,!:, 1 ,,,,./:.209.0}. 
Trichloroclhene I'· ,).\'I ND 1 <:,;,~:;5'·'.s\"\:\\:f\l}. j ,,, jo ·i·::::·. 

Diesel range orgnnics (mg/L)2 0.13 

ND - Non-detect. 
NE - E.S. o.nd P.A.L. not established. 
Conccnlrotions exceeding the ES hove been shodoo. 
E.S. - Enforcement Sto.ndnrd. 
1 Loborotory contnrnino.nt. 

N.O. 0. 13 

1 Polynuclenr nromnlic hydrocarbons were olso onnlyzed; however, none were detected. 

c/kipp/nnnlytic.lbl 

N.D. 

MW-4S 

ND 

ND 

ND 

ND 

ND 

1.3 

ND 

N.D. 

W: -- - I rtwt!!'~~ ... .,.,.,.._ ,,_, . ..___..__.. ...... 

MW-40 PAL ES 

ND 0.5 5 

ND 0.6 6 

ND 7 70 

ND 20 100 
..... 

ND 15 150 

2.1 0.5 5 

ND 0.5 5 

N.I). NE NE 

t C::CW&iU!Ui!J!X!JSCSs:z:c=: 
... ~&..---~ 
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AU abandonment work shall be performed in accordance with the provisions of Chapters NR 111, NA 112 or NA 141, Wis. 
AdnUn. Code, whichever is applicable. Also, see inswctions on back. 
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Wcll/I>rillholc/Borchole County 
Localion G-P - l Oo r1 e. 
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ruque Well N1 
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P) Oripn.a.l Well0:illhol~orehole Cons01Jction Compleie::l On (.() Depth i:i Wua (Fe.et) / . .J t:J 
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D ~axe= w-cir- D Yes D No Cuing Le.ft in PJ2c.e? D ye$ D No . 
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~Borehole 
WS$ C&slng Cut Off Belo,,.· Sdx:e? 0 Ye3 (3.No 

Ccmsnuc:tion Type: Did Scalini Maicia.l Ris.c i:> Suri ace? ~Yd ONo 
o Drilled D Drivc:n (Sandpoint) D r>.ii Did Muc:rial Sc.::.le Aiu:: 2' Houn? D Yd ~No 
~ Oiha (Specify) °:;e..o ~ C?> \o e If Yes. Wu Hole Re.lOp?Cd? 0 Yd0No 

(S) .R~ Mc:hod o! Placint Sc.iling M uc::ia.l 
Fo::m.alion T Y?C= 0 Conduc1or Pipc-Gnvity 0 Ccnduc:ior Pipe-Pu:n;id , j8. thic:onsolidlled Formation D Bcdrod: 0 Dump B&ila ~ Otha (Explain) 4j C(:Lv \ ~ 
Toul WcD Dc:pih (fL) I ~ . o eumi Diamel.a \m.) _ (6) Se&li:ng MaiOi.!.s For monitoring wells a..'ld 
(ham iroundn:f ace) Cuing Dcpih (fL) - 0 Ne.al Cc::nc::it Grout moniioring wcD borchol~ 

0 Sand..Cc::nc:nt (Conc::-c.l.c) Grooit 
Lcnrc:- Driffrci= J)jxm eic ·(xii.) - . 0 Conae1.t I 0 Baitonite PeUeu 

I 0 Clay-Sa:nd SJ~ I [8l Gn:nul u B Clt.Onl te 
Was Well Arcular Spau Gro~ 0 Yes ,E1 No D Unkno~ 0 :BCl1.oni1.C-Sa..-id Slu.ryy I 0 :BClt.onil.e - CemO'lt G:-o: I 

I! Ya. To 'WhJJ Dc;xh 7 Feet 0 Chip;ied :B anorute I 

(7) 
M ueriil Used To Fill W ell/Drillholc From (FL) To (FL) 

·"?· l z:c.s. (Circle Mix Ratio 
Sac>:.~ SulV1t One) or Mud Wcitht or\ ol::ne 
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Dcparuncnt of N~al Re.sources 
WELUDRILLHOLE.JBOREHOLE ABANDO~MEt­
Fonn 3300..SB Rev. 3-94 

. All abandonment work shall be performed in accordance with the provisions of Chapters NF! 1l1. NR 112 or NR 14 i, Wis. 
Admin. Code, whichever is applicable. Also, see instructions on back. 
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WELUDRILLHOLEIBOREHOLE P\FORMATION 
p ) Origin&l WeUIDrillholc/Borc.holc Construction Completed vn (4) Depth lO Waia (fCGl) !~le. 

(Due) J\~\~l. Pump &. Piping Removed? D Yes ONo~ Not Applie<1: 

' Llnc:(s) Rc.rnovc:d? D Yes ONo 0 Not Applic2: 

0 MonilOring Well Construction Report Av z.ilablc? Screen Re.moved? D Yes ONo~ Not Applic.: 

Q WSIU"Will- -· D Yes 0 No Dsing Left in Place? D Yes O No 

IT Drillhole If No. Explain 

~ Bore.hole 
O Yes [3.No Wu C&Sing Cut Off Below Surface? 

Construction Type: Did Suling M atc:'ial Rise t:i S url 3 ce? 0 Yes O No 

o Drilled 0 Driven (Smdpoint) D D.ig Did M&lt::rial Senle Aller 24 Hours? O Yes~ No 

~ Other (S pccify) °:;€£< ~ Cb\? e I! Y cs, W&S Hole Rciop;:>ed? O YcsO No 

(5) Required Method of Placi:nt Seiling M&Lcial 
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I! Y cs.. To 'Whal Depth? Feet 0 Chipped B c:ntoni te I 

(7) 
M ai.c:riaJ Used To Fill W cll/Drillhole From (FL) To (FL) 

·"O. l uas. (Circle Mu Ratio 
Sac~ Sealmt One) or Mud Weight 

or 'Voh.:me 

& ro..r\u 16.. r \;~ -\.a(\~ ~ 
Surlaee J~.o I 3/i C)~\ . 
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(9) 
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Remedial Options 
&if;_ 
Soil vapor extraction (SVE) and excavation with off-site disposal were considered for soil 
remediation. Soil vapor extraction is considered feasible; however, the system would be ex1ensive, 
due to the heterogeneities and low penneability at the site. Because the areas of impacted soil appear 
to be limited in size, excavation is cons1dered more cost-effective. However, because the areas of 
impacted soil are adjacent to the building, shoring will be required. Additiontlly, the former vapor 
degreaser vent is in an active area, so there may be some restrictions on the ex1ent to which 
excavation equipment can access the impacted soil. 

Groundwater: 
Because groundwater flow conditions and the ex1ent of contamination have been detennined, an 
assessment of groundwater treatment options is possible. Conventional pump and treat was 
considered, as well as emerging technologies, which include bioremediation c .. nd ozone sparging. 

Ozone sparging is comparable to conventional air sparging, in that a gas is rel·eased in a well point. 
However, the remediation mechanism differs. With conventional sparging, the gas is air, which 
removes contaminants from the groundwater by means of forced volatiliution. 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 (03), oxidizes the contaminant, v.ith 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 low 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 still 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. 

S ummary: 
The estimated cumulative costs of the remedial options approaches are shown on Figure B-3. Several 
assumptions 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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groundwater standards would be met. Groundwater remediation by means of ozone sparging is 
estimated at 3 years. 

Based upon the graph presented on Figure B-3, ozone sparging is considered to be the most cost­
effective groundwater option, regardless of the soil options (excavation or SVE). 

Recommendations: 
Based upon the full delineation of impacted soil and the established site-speci.fic RCLs (see report), 
the approach for soil remediation will be evaluated. If the areas are accessible and the work can be 
completed with a minimum of shoring (i.e., box shoring), MKC will proceed v..ith soil remediation 
by means of excavation and disposal . Alternatively, another approach will be recommended for soil 
remediation. 

As discussed in the report, a period of groundwater monitoring is recommenced subsequent to the 
completion of soil remediation. If active groundwater remediation is indic:.:ed ?.t the end of that 
monitoring period, current technology and cost estimates indicate that ozone sparging will be the 
recommended approach. 
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