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Wisconsin Department of Natural Resources 
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RE: Results of Geo probe Soil Sampling, 
Modification to Prop~sed Soil Remediation Strategy, and 
Establishment of Site-Specific Soil RCLs 
Madison-Kipp Corporation, Madison. Wisconsin 

Dear Mr. McCutcheon: 

· t , In previous mobilizations, Dames & Moore has identified two potential source areas of 
' tetrachloroethene (PCE) loading to the groundwater at the Madison-Kipp Corporation (MKC) site. 

• l.-- ~ One -~ea of impacted ~jl- was found at the northeast comer of t~_e_facility. This location is !h~ 
· ~ .: . ~ d~~~~J~~~ -end of{{~~~drainage ditch, which originated at a~abo-ve .grounclPCE"tank. 

" · A second area was found approximately 250 feet south of the first area, at the location of a vent from 
-; ' .. f 

,:~ . . a former PCE vapor degreaser (see Figure 1). 
\ - . 

,• 

ADDITIONAL GEOPROBE SOIL SAMPLING 

In April 1997, Dames & Moore returned to the site to collect additional Geoprobe soil samples to 
define the full horizontal and v~rtical extent of impacted soil at these two locations for purposes of 
remedial excavation. Sampl~ JQ~ations ar~ s own on Figure 2. At each of the two locations, one 
boring was advanced to the water table GP-9 t the north I · t the south). The 
remaining borings were advanced to the maximum contaminant ·depth, based upon head space 
monitoring. Boring logs are incJuded as Attachment A 

Samples were selected for volatile organic compound analyses based upon head space analyses. The 
· results of e~~y~ resented in Table 1. Samples yielded PCE concentrations ranging from 
~~~-detCC! ~ 6.4 million µg/kg. !l"richl_or.o~e concentrati'ons ranged ~~~-~~~-d~!~~ to 1ib,00a· .f::--TC. S 
Jl~~ Laboratory reports are included as Attachment B. .,.........._..._ ___ __ 

.MODIFIED REMEDIAL APPROACH 

In our Max:ch 18, 1997 letter to the WDNR we p_roposed the excavation of all impacted soil based 
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onassumed~xtent; however, the extent of impacted soil as defined by our Ap · i~ qo..~ · ~ " 
complete soil remediation by means of excavation tq _be tecbnicall ~~- conomically easible. df l ts 
Boring GP-17 _§_hows elevated concentrations beneat~ a .9r~~i.P~e. Y(hich is covere .with thick ~ 
concret~ Likewise, boring .QR:.H_indicates that £!evated concentrations of contaminants exist fol/cJ.~ 
beneath an outbuilding. Additionally, the depth of impacted soil (18 to 20 feet) would result in the 
need for areally extensive excavation or significant;.!l?~g requirements for slope stability. Asm~~- -

~hows, utiliti~~ and _2!~~!_ 9bstfi!.~t~!Y~m!q~~_P.rgh!~.~~- ~.t~ pf_~.h.~~e ..QE!~.~ 
. / 

Consequently, ~~- have !~~.yalua:!_~d_the.. remediaLstrat .. _re~o ~~~ ~~~modift~~~yation 
approacq_comb.ined wif.4_ soil vap,£.r~ ~xtra~C§.Y§1. o remediate soils impacted at concentrations 
above ~ite-specific residual c~~tamip~pev~~@.G_1-__ L!S defined b -~ As Figure 4 shows, the 
stratigraphy in the impacted areas consists of approxim o 10 feet of fine-grained material 
overlying sand. ~~-L~ _¥9.Qre re~~-~ends that t~~ P:n.t::-8!:~<?d -~~tefiajj11 tb~.J:~9 areas 
_i!i_dlcat~ Pn .Figµr~ }_ ge ~~~~Y~~-~ ~d disposed..:,.,.Sub.sequ_rotto th~ aqi_Yit~~s, SY.£_~~11 point~~~--\ 

.~~~-~d .. an~. connected to a vacuum pum_p .. (A detailed plan of the locations of the SVE points ) 
and operational scheaule-~ilroe pro~g~q-~! -~- ~~~e~ da~~·) .. _--/ 

SITE-SPECIFIC RESIDUAL CONCENTRATION LEVELS 

As provided~sconsin Administrative Code (WAC)§ NR 720.19, we have calculated site-specific 
RCLs for~t the MKC site. Several steps were completed in this process, based upon the 
estimated natural attenuation potential for PCE in groundwater at the site. In summary, the natural 
attenuation potential was estimated using the Domenico and Palciauskas equation (Ground Water, 
May-June, 1982). This equation yielded the acceptable PCE concentrations in groundwater at the 
source. (Note that we are using this equation only to arrive at a site-specific RCL for soil; we are not 
proposing the use of this approach for site-specific groundwater concentrations ~ This 
value was then used to calculate the site-specific RCL, using the dilution attenuation factor (DAF) 
equation. 
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Calculation of Natural Attenuation Potential: 
The equation developed by Domenico and Palciauskas is as follows : 

Cs= 
Z= 

X= 

D= T 

y= 

V= y 

erf= 

Acceptable contaminant concentration in groundwater at the boundary (assumed to 
be the Preventive Action Limit of 0.5 µg/L); 
Highest acceptable contaminant concentration in groundwater at the source; 
thickness of contaminant plume at the source (assumed to be the distance between the 
water table and piezometer well screen, 15 feet); 
Width of contaminant plume at the source (assumed to be 50 feet, which is the 
approximate width of the area of impacted soil); 
Transverse dispersion coefficient; 
Distance from the source to the line of standards application (700 feet from the 
southern extent of the source to the southern property line at Atwood Avenue); 
Velocity of contaminant movement in groundwater; and 
Error function (tabulated values). 

Several of the parameters listed above require additional calculations. The estimation of the velocity 
of contaminant migration in the groundwater is as follows: 

Where: 

v v = -
y R 

1 

v = Groundwater velocity (219 feet/year --Dames & Moore, 1996); and 
R1 = Retardation factor. 

Retardation is calculated as follows: 
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Where: 

I 
!) 

Pb= 
n= 
Kd= 

Dry-weight bulk density of the aquifer matrix; 
Aquifer matrix porosity (assumed to be 0.40); and 
Distribution coefficient of the contaminant. 

An undisturbed sample of the soil was not obtained for the measurement of dry-weight bulk density; 
however, that value can be estimated from the following equation (Freeze and Cherry, 1979): 

n = 1 - Pb 
P, 

Where: 
p1 = Particle mass density, assumed to be 2.65 g/cm3 (Freeze and Cherry, 1979). 

Based upon the above equation, the bulk density is estimated to be 1.6 g/cm3
• ~ 

The distribution coefficient (Kd) is related to the octanol water partitioning coefficient (~ ), the 
carbon/water partitioning coefficient (Koc) and the fractional organic carbon content of the aquifer 
matrix <Joe) as follows: 

log Koc = log K
0

w - 0 .21 (Karickhoff et al., 1979) 

and, 

For PCE, the log K<M is assumed to be 2.88 (Walton, 1985). Using an assumed organic carbon 
C<?ntent of 1 percent, the resulting value for the distribution coefficient is 4. 7. 

B"ased upon the values summarized above, a retardation value -of 19.7 is calculated. This is 
considered conservative for organic chemicals, which can have retardation values as high as 1, 000 

. . 

_,. 

-- - . -- -- ·- -~----- · - · - -
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(Walton, 1985). This results in an estimated contaminant velocity of 11 ft/year. 

The transverse dispersion coefficient is calculated as follows: 

Using the information summarized above, and completing the calculation for natural attenuation, an 
acceptable groundwater concentration at the source is estimated to be 29 µg/L. 

Calculation of the Dilution Attenuation Factor: 
A two-step process is used to establish the site-specific RCL for soil. The first step is to calculate 
the dilution-attenuation factor (DAF), as follows: 

here: 
d = Thickness of the groundwater mixing zone (using a default WAC § NR 720 value of 

152.4 cm); and 
R2 = Groundwater recharge rate (using a default WAC § NR 720 value of 25.4 cm/year). 

Based upon the information provided above, the DAF value is calculated as 56.2. 

Calculation of Site-Specific RCL: 
The information and calculated values presented above are incorporated into the RCL equation, 
which is as follows: 

-,. 
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This process yields an RCL value of7,700 µg/kg. 

Recommendation: 

' , 

, · ·· ·-, I~ I /o 
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As discussed in the development of the equations used for our calculations, several assumptions are 
incorporated into the calculated RCL value. As a result, we are not proposing that the above RCL 
value be applied to the site. Rather, we recommend that a value of 1,000 znearly one order of 
magnitude lower than the calculated value) be selected as the permissible site-specific RCL in the 
source area, with any soils which have been detected in excess of this value being remediated in 
accordance with the approach proposed above. 

i ( , • 

Pr-r; -... 1 o o o fl ~,. , : ~- :::.. .;~.'. :.~o--.. 
~-......- _ i (.j · <J ' . I 'n-..~ .::_ 

--....-Gc.-..911 .. .,~(il .. ~ ........ -=;;;....-- f · s '""~ oao-·--
- I - · -

After your review of the information and recommendations discussed above, please provide us with · · . .f (. ~ 
your comments at your earliest convenience. It is our desire to complete the excavation activities p 14-(_ 
during the week of June 30, when MKC business activities are greatly reduced. 

Sincerely, 

DAMES&MOORE 

R~~~~~ 
Senior Hydrogeologist 

,II~'­~~ lU~ 
D~vid P. Trainor, P .E., P. G. 
Project Director 

Cb?- ,5 
,.._. ..,......_/~ 

/l.L.lrc.ri v-
··CJJ 



Q~~s 
~\\ ... 

~ C\ -~ N ti rl-- e~ ,ct ¥-'I 
• · , .\ t.. l / \.N S ~ \? ' \U f ( ~ 

entratlons 

"' -

·-
0 ~"' ""~ ' u 

SAMPLE LOCATION & DEPTII (ft) 

I 

l 

~ 

~ 

--7> 

7 

PARAMETER 

· n-Butylbcnzenc 

sec-Butyl benzene 

1. 1-Dichloroethene 

cis-1 ,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethyl benzene 

Isopropylbcnzene 

p-Isopropyltoluene 

Naphthalene 

n-Propylbenzene 

Tctrachloroethene 

Toluene 

Trichloroethene 

1,2,4-Trimcthylbenzene . 

1,3 ,S-Trimethylbenzene 

Total xylenes 

ND - Not detected. 

~ 

(2-4ft) 
489 

1,200 

373 

30,900 

489 

283 

695 

721 

.3,990 

1,670 

~.440,000} 
2,060 

(126,000) 
-

12,100 

6,820 

6,690 

fil-9 GP-10 
Ci-10ft") 7 - 9 ft. 

206 ND 

121 ND 

ND ND 

1,140 ND 

ND ND 

ND ND 

ND ND 

51 ND 

. 63 ND 

45 . ND 

109,000 2,410 

ND ND 

2,300 37 

100 ND 

ND ND 

ND ND 

G' LJ 4 n-,.; l l ~'t>r. 4:'.;ii I ~ LL~ ,h,~ 
ve.v~ c..\o~ +c ~ Su.v--fcxc.L ... ~A""'c._o_ ~Li ~\-:s 
~ ' 5\"'~ a_s ~~ ~. \/2.. ~e_~(c}.__~ I ._,'~ 0

I S ~a_J t r ,~e~ 
h .-.. ' · "' '-~ 1 ,,., r .-~.-...~ .. , ·- '~ .~ ·. I , ~ \ . 

GP-11 GP-12 
7 - 9 ft. 7.5 - 9.5 ft. 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

278 . 3,100 

ND ND 

ND . 49 

ND ND 

ND ND 

ND ND 

GP-13 GP-13 
5 - 7 ft. 12.5 - 14.5 ft. 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 684 
... 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
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PARAMETER 

n-Butylbenzene 

sec-Butylb~e 

1, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethyl benzene 

Isopropylbenzene 

p-Isopropyltoluene 

Naphthalene 

n-Propylbenzene 

Tetrachloroethene 

Toluene 

Trichloroethene 

1,2,4-Trimethylbenzene 

1,3 ,S-Trimethylbenzene 

Total xylenes 

ND - Not detected. 

TABLE 1 (cont.) 
RESULTS OF SOIL ANALYSES- GEOPROBE SAMPLES 

April 1997 
All concentrations in µg/kg 

SAMPLE LOCATION & DEPTH (ft) 

GP-14 GP-14 GP-15 GP-15 GP-16 GP-17 
7.5 - 9.5 ft. IO - 12 ft. 7.5 - 9.5 ft. IO - 12 ft. 7.5 - 9.5 ft. 3.5 - 5.5 ft. 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND I ND ND ND ND ND 

ND ! ND ND ND ND 87 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

770 385 1 .• 170 5,540 391 856 

ND ND ND ND ND ND 

48 ND 37 ND ND 48 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

GP-18 GP-20 
8.5 - 10.5 ft. 3.5 - 5.5 ft. 

ND 95 

ND 65 

ND ND 

6,120 ND 

40 ND 

ND ND 

ND ND 

ND ND 

ND 40 

ND ND 

330 52 

ND ND 

1,590 . ND 

ND 56 

ND ND 

ND ND 
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9tBtll of Wiecion.in 
[)epar1mert of N ac..nl Ae9ol..roe s 

Fdty I Project NMne 

Aol.Ae To: 

0 Solid WllCfzJ 

0 Wlldew.tet' 

0 EmeroencY Aecponse 

MADISON KIPP CORPORATION 

~ Dri&ed By (Firm namo and namo of crew chieO 

ON-SITE ENVIRONMENTAL SERVICES. 
Dennis Totzke 

0 He. WllCfzJ 
SOIL BORING LOG INFORMATION 

0 Underground Tanks 

0 Water Aeeo.roea 

Fam 4400-, 22 

0 OttllW ---------

De Drilliro Started 

04/~~ 

Bcri-o Nllnber 

GP-9 

a 2 

Drilling Method 

Geoprobe 

7-91 

Borehole Diameter 

___ Fe«MSL -1§__ inches 

~Location 

StZltB ~ N. -------
l.oc8 Grid Location (If Applicable) 

0 N OE 

NE . 1 /4 of SW 1 /4 of Section 5 T 7 
ES/C/N I Lat ---

N. R ~ E long _ _ _ __ Feet os ___ f=eetow 
DNA Couity Code Ovil TownJOty/ or Village ~ 

DANE 1 3 CITY OF MADISON I TOWN OF BURKE 

2 

3 18 

4 4 

5 14 

6 18 . 

7 16 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

RLL, SAND and GRAVEL, some silty 
clay, loose, poo<iy graded, moist, dark / 

\ brown (cinders & brick fragments}. / \ ________________________________________ ,J 

(/) 

u 
(/) 

::::> 

QA Y, ~. mdst firm, low plasticity, CL 
mottled greenish brown. 

- 3" sand seam@ 3' 
- Stained black with solvent odor 
@3.5' 

CLAY, silty, trace sand, trace gravel, 
mdst firm, low pasticity, light yellow 
trown. 

- Becoming siltier with depth. 

SILT, some fine sand, sli moist, 
firm, non-plastic, light grayish brown. M.. 

11 ---------------------------------------------- ----
SAND, some silt little gravel{ slightly 
moist, loose, poor1y graded, ight Sv1 
yellow trown. 

I hereby cer1ify 1Nt the information on Vis form is true «ld c:arect 1D the best of my knowledge. 

Soil Proportiec 

c 
'E .g 

H u 
~~ "O ] .., 

0 . ~ "3 :: 
~~ Ci: - I) :3"5 VJ 0.. 

15 

Z327 

1211 

2028 

167 

Sgr\llb.n .A,,, . . 1· . A L ]'.} rl,· _,4; ~"I~ Mm . Dames and Moore, Madison, WI 
• , .... .,,-.J- - " .,, 

] 
~ § c.. 

· llia bm is .Jdiorized by 0'8ptllln 144.14 7 .-'Id 162. W.. ~ Completion of 1hia report is mandMDry. Pene1tiec: Fuiait not lea 1Nn $10 nor men itwl t5.000 for 

NCh ~ fined. net lea itwi t 10 or mont itwl t 100 or impri.onod not lea 1tlln 30 days. or~ for each W:ll.r>on. E.::h drt of oontiruld ~ is a 
~ a&n.s. pu'aJS1t 1D .. 144.99 and 162.06. Wis. StJllts 

E 
C) 

~ -a, 
0 
c. 

!11 ,.... 
c 

1 
~ • 



S~t.e of W°•conam 
Department of Natural R.caoun:a 

. Number 

Sample 

.8 
E 
:::i 
z 

8 

c = 

16 

GP-9 

SOIL BORING LOG INFORMATION SUPPLEMENT 
fum~122A 7.91 

U ae oaJy u an attac:br:ncd 1o Foan 4400-122. P e _2_ of _2_ 
Soil Properties . 

c 
Soil/Rock Description 3 E 0 

• c E 

And Geologic Origin For u ~ 'E -8 

H ~ 
(/) :c Ci ~~ ~ u 
u 0. ].~ 

.., w 8 8 Each Major Unit • ~ Q ., ! :e (/) 

0 w 0 ::; :5 N 

:::> CL. (/)CL. zr: :::> CL. a: 

SAND, some sitt lrttle gravel, sligrtty 
moist loose, poorly graded, light ™ 
yellow trown. 

91 

EOB@ 18 ft. 
Backfileld with graunular bentonite. · 



0 He. Wect/J 
SOIL BORING LOG INFORMATION 

7·91 
Routzi To: 

0 sord Wect/J 0 Undergrou-d Tris 
Fom 4400-1 2 2 

0 Wtllltl!twater 0 W 11:tx Re«iuoes 

0 ~ Relponce 0 Ottw ---------
Fa::ility I Pltljec:t Nsno 

MADISON KIPP CORPORATION GP-10 
BorirQ Oriled By (Finn name and name of crow chief) Drilling Method 

ON-SITE ENVIRONMENTAL SERVICES. 
Geoprobe 

;t·, Ctmmcn ~ Nsre Su'faoe Elevstion Borehole Diameter 

GP-10 ___ FeetMSL ~inches 
L..oca GOd l.ocatioo (tt Applicable) BorirQ l.Dcation 

State P\MlO 

NE 1 /4 of SN 1 /4 of Section 

N. 

5 T 7 
E S/C/N I Lat - - -

N.R ~E long ---

0 N 0 E 

Feet 0 s --- Feet 0 w 

~ 

DANE 

16 

2 

3 18 

4 18 

1 u... 
£ 

DNR Col.nty Code 

1 3 

Soil/Rock Description 

And Geologic Origin For 
Each Major Unit 

Asphalt - driveway 3" 

FILL, SAND and GRAV8-, some silty 
clay, loose, wet poorly graded, dark 
brown. (Contains cinders and brick 
fragments.) 

CLAY, silty, trace sand, trace gravel, 
nrist firm, low pasticity, little yellow 
trown. 

EOB@9ft. 
Backfilled with graunular bentonite. 

Ovi Tt:Nm/Ot:y/ or Village 

CITY OF MADISON I TOWN OF BURKE 

Soil Ptoperties . 
c i 'E .g 

ff u ~ ~~ "O ~ .-
~ 0 Cl ~ ~~ g.~ :n § - 0 ~ If)~ :J :J e:: :J ~ 

63 

3) 

Dames and fvk>ore, Madison, W1 

· llisbm is a.chorized by~ 144.147 .-1d 162. WiL Sta. Complat)on ofitic niportis mlnlillDry. Penlltios: Faiait rot._. in.n $10 nor more itVW\ $5,000 tcr 
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