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Calculation of Natural Attenuation Potential:
The equation developed by Domenico and Palciauskas is as follows:

Where:

Cy :
—_ =
Cs 7

[ y\* y|*
12 D,—) 4(0,—)
v, v,

Acceptable contaminant concentration in groundwater at the boundary (assumed to
be the Preventive Action Limit of 0.5 pg/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 3

R, =

v =Y
y R]

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

Retardation is calculated as follows:
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R, =1+]|—=]K
e[ x,
Where:

0,= Dry-weight bulk density of the aquifer matrix; -
n=  Aquifer matrix porosity (assumed to be 0.40); and
K,= 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-—«
P,

Where:
p,= Particle mass density, assumed to be 2.65 g/cm’® (Freeze and Cherry, 1979).

Based upon the above equation, the bulk density is estimated to be 1.6 g/cm®.

The distribution coefficient (X,) is related to the octanol water partitioning coefficient (X, ), the
carbon/water partitioning coefficient (X)) and the fractional organic carbon content of the aquifer
matrix (f,.) as follows:

log X, = log K,, - 0.21 (Karickhoff et al., 1979)

and,

For PCE, the log K, is assumed to be 2.88 (Walton, 1985). Using an assumed organic carbon
content of 1 percent, the resulting value for the distribution coefficient is 4.7.

Based 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:
D

Wiy They

Where: ‘ ' T I e O lurt WY
o= Coefficient of transverse dispersivity. /:&\irc S N\};
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Using the information summarized above, and completing the calculation for natural attenuation, an
acceptable groundwater concentration at the source is estimated to be 29 pg/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:

DAF = £ K,) (1, (0,n)
2

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

152.4 c¢m); and
R,=  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:

Tz“TmA A vs (1

Pt
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RCL = (Cy K,0) () (DAF)

This process yields an RCL value of 7,700 pg/kg. . et ey ;@/

Recommendation: ,
As discussed in the development of the equations used for our calculations, several assumptions are

incnmarated inta the calenlated RCOT . valne Ac a reanlt wa ara nat nranncina that tha ahava ROT ,

aclorygalliCe witll uic appioacii pProposca avove.
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After your review of the information and recommendations discussed above, please provide us with ¢ ., )
your comments at your earliest convenience. It is our desire to complete the excavation activities P;&T:
during the week of June 30, when MKC business activities are greatly reduced. . L

Sincerely, L2
U /‘J O

DAMES & MOORE Y )

Robert J. }éxta, PG. -

Senior Hydrogeologist

\A\ ' T

{ b w
David P. Trainor, P.E,, P.G.
Project Director
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TABLE 1
_QE:K%S ou-¢ ,(le e RESULTS OF SOIL ANALYSES - GEOPROBE SAMPLES
de §L\”€'§£~> All concﬁ%mm
l - SAMPLE LOCATION & DEPTH (f)
PARAMETER
GP-10 GP-11 GP-12 GP-13 GP-13
7-91t. 7-91. 75-951t 5-71. 125- 1451
n-Butylbenzene ND ND ND ND ND
sec-Butylbenzene ND ND ND ND
. 1,1-Dichloroethene ND ND ND ND ND
1 ~>*| cis-1,2-Dichloroethene ND ND ND ND ND
trans-1,2-Dichloroethene ND ND ND ND ND
Ethylbenzene ND ND ND ND ND
Isopropylbenzene ND ND ND ND ND
p-Isopropyltoluene ND ND ND ND ND
Naphthalene ND ND ND ND ND
n-Propylbenzene . ND ND ND ND ND
Tetrachloroethene 2,410 278 £ 3,100 ND 684
Toluene ND ND ND ND ] ND
—> | Trichloroethene 37 ND - 49 ND ND
- l,2,4-Trimcﬂ1y1bcnzene ‘ ND ND ND ND ND
-9 1,3,5-Trimethylbenzene ND ND ND ND ND
Total xylenes ND ND ND ND ND
ND - Not detected.
G449 millton //‘1/ U e, ‘C@&MNQ
"Q‘V CiOS—O ‘x’“ :UJL Su\r'eo\u., nea Cﬁvx’&‘&wu MM\S
?f".‘fi\‘r}i as ek g e Q“V& Bt s R o wee




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

April 1997
All concentrations in pg/kg
SAMPLE LOCATION & DEPTH (ft)
PARAMETER '
GP-14 GP-14 GP-15 GP-15 GP-16 GP-17 GP-18 GP-20
75-95% 10- 121t 7.5-951t. 10-12 1, 75-95ft. | 35-55ft. | 85-105ft. | 3.5-551.
n-Butylbenzene ND ND ND ND ND ND ND 95
sec-Butylbenzene ND ND ND ND ND ND ND 65
1,1-Dichloroethene ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene ND .I ND ND ND ND 87 6,120 ND
trans-1,2-Dichloroethene ND ND ND ND ND ND 40 ND
Ethylbenzene ND ND ND ND ND ND ND ND
Isopropylbenzene ND ND ND ND ND ND ND ND
p-Isopropyltoluene ND ND ND ND ND ND ND ND
Naphthalene ND ND ND ND ND ND ND 40
n-Propylbenzene ND ND ND ND ND ND ND ND
Tetrachloroethene 770 385 1,170 5,540 391 856 330 52
Toluene ND ND ND ND ND ND ND ND
Trichloroethene 48 ND 37 ND ND 48 1,590 ND
1,2,4-Trimethylbenzene ND ND ND ND ND ND ND 56
1,3,5-Trimethylbenzene ND ND ND ND ND ND ND ND
Total xylenes ND ND ND ND ND ND ND ND

ND - Not detected.
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Stats of Wisconsin SOIL BORING LOG INFORMATION

Departmont of Natural Resource s Route To: O Haz, Wasts
O Soiid Wasts O Underground Tanke Fom 4400122 281
0 Wastowater O Water Rosources
O Emergency Responss O Other Page 1T o 2
Fachty / Project Name Liconea/Pormit/Monitoring Number Borng Number
MADISON KIPP CORPORATION o GP-9
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completad Driding Method
ON-SITE ENVIRONMENTAL SERVICES. 04 ;21 ;97 | 04,21 ;97|
Dennis Totzke MM DD W MM B W Geoprobe
R Eacllity Wel 5 Fnal Static Water Level Surtace Bevation Borehole Diameter
; GP-9 NA  mst FetMsL | _15 inches
Boring Location Local Gad Locaton (M Applicable)
Stats Flane N E S/IC/NN Lt oN O€E
NE 140t SW_ torsacion _ 5 T 7 nNR 18 € Jrome __ Feet 0OS Foet O W
Courty DNR Couty Code | Chil Town/City/ or Village
DANE 1 3 CITY OF MADISON / TOWN OF BURKE
Sample Sol Properties
- E -
% g ¥ Soil/Rock Description c
g ._g [ £ And Geologic Origin For g !;"3 g v
7] &= ] -
Each Major Unit 3 5 ?Eegtﬁ ts 5
IS ch Major Uni AR HEHEHERE

FILL, SAND and GRAVEL, some silty
clay, loose, poordy graded, moist, dark

g
;
\ brown (cinders & brick fragments).  / %

15

8

CLAY, sitty, moist, firn, low plasticity,
motded%er?s% brown. plasteity CL

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

2500 4

CLAY, silty, trace sand, trace gravel,

7
/
ist, fim, low plasticity, light yellow /
3| 18 | MOSt % =04
%
%
.ﬁ

brown.

2327

CL-

5 14 - Becoming sittier with depth. ML 1211

SILT, some fine sand, slightly moist,
firm, non-plastic, light grayish brown. ML

6 18 1f-- oo : 2028
SAND, some silt, little gravel, sfightly
moist, loose, poordy graded, ‘nght M
12|  yellow brown.
13
7 16 187

14

| hareby certify that the information on this form is true and comect to the best of my knowledge.
Sonare Jf) [ 4 4V ) Fm  Dames and Moore, Madison, WI
'T?’-bmhwndzedbym1“.\47ﬁ16&%mwdﬁcwmkm.mFciehmtlenthmﬂo nor more then $5,000 for

each vicdlation. Fined not fess than $10 or more than $100 or imprisoned not fess than 30 days, or both for sach violation. Each day of continued Violation is &
soperats offenee, pursuant to ss 144.99 and 162.06, Wis. Stats

0:\kipp-497\gp-09-1.gem




Stgte of Wiscomsin SOIL BORING LOG INFORMATION SUPPLEMENT

Departmeat of Natural Resources Foan 4400-122A 791
Boring Numb GP-9 Use oaly as an stachmoent 1o Form 4400-122. Page __2 of 2
Sample Soil Properties
z| . .
s 3 Soil/Rock Description gl § c £
5 Eg“ And Geologic Origin F 2| 2 23 ;
ARy g eologic =nain For a|2]8 £5 Egg,g- g | ¢
5188 4|8 Each Major Unit 218| F| e |25|3525|28 5 |8
SAND, some silt, litle gravel, slightly
15 moist, loose, poorty graded, light M
yellow brown.
16
8 16 17 91
18
— EOB @ 18 ft.
T Backfileld with graunular bentonite.
—
2
- 2
I
[
=
— x% -’
— 2
= .
2
—_x
3
[ x
[ =
- .
[
[ x
[
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State of Wisconsin SOIL BORING LOG INFORMATION
Department of Natural Resource s Route To: O Haz Wasts

O Soiid Wasto B Underground Tanks Fom 4400-122 o
O Wastewater O Water Resources
O Emergoncy Response O Other Page 1 of 1
Faciiity / Project Name Ucenea/Permit/Monitonng Number Bonng Number
MADISON KIPP CORPORATION ¢ GP-10
Borng Drilled By (Firm name and name of crew chief) Dats Drillang Started Date Drilling Compiletad Drilling Method
ON-SITE ENVIRONMENTAL SERVICES. 04 21 ;97 04 /21 97
Dennis Totzke MM / 50— v xm—/ S5 / «— | Geoprobe
Dxﬂld aclty. Vel £y A Common Wel Name Fnal Static Water Level Suface Bevation Borehole Diameter
: R s RO GP-10 N/A o st o FeaMSL 1.5 inches
Local Gid Location (i Applicable)
N ESICN | 8 gnN Oe
NE 140t SW_ 1otsection _ 5 T 7 nNR 18 € o __ _ _ fot O S Foct O W
County DNR Couty Code | Civil Town/City/ or Village
DANE 1 3 CITY OF MADISON / TOWN OF BURKE
Savple V Sod Properties
zZ| g . - .
; 3 ¥ Soil/Rock Description . . '§
w . . 9]
58S £ And Geologic Origin For ol 3 g gfé E‘E o §
g ' Each Major Unit 0 & €% 2=l g= 4
AN HE , SHHE R
Asphalt - driveway 3"

FILL, SAND and GRAVEL, some silty
clay, loose, wet, poorly graded, dark FiLL ee)
brown. {Contains cinders and brick
fragments.)

CLAY, silty, trace sand, trace gravel,
4| maist, firn, low plasticity, litde yellow CL
brown.

18

(]

EOB @ 9 ft.
Backfilled with graunular bentonite.

- - -
(3] - Q

-
W

RILARI AR RARS EARNRRRY oy RERS Rans RRN vany RRRSRae, RN
AMIMMMMMDINY

L
— 14

lwmwhmmﬁmmﬁsmhm-ﬂwmhbmdmw.
swwe 24 2 i PN L [Fm  Dames and Moore, Madison, W1
'T&hmilnwbym1“.147“162,%.&”.Canplm1dﬁtmputhm¢wy.mFo‘iiltntbuﬁ'mﬂo nor more than $5,000 for

edlmﬁndmbumHOornmﬁmﬁOOoriWndmhuMMdmuMhmm Each day of continued violation is 8
saporsts offerss, pursuent to ss 144.99 and 162.06, Wis. Stats

o:\klpp-497\gp-10.gem




’ (R IR VIVES i B W W Vi
w ENg%"HONMr\[IEg AL ;;""':’;':’ Dases ¥ Moo, T ‘ ' REPORT TO., LN~ 3 Hoe e
' o TESTING, | : ADDRESS _27¢ | _Tulrac Revie, ( L(,- ne Su de 200 A

~— v (:_ ( N ;
PHONE _b0d [ 244 - ( 766 Fax (-8 J2#47C 2.3 mvorce To Wi~ Hewrs —
PROJECT NAMELOCATION _{1Aclisan K pp  Copvetr - Moalin,

- P.O. NO.
PROJECT NUMBER ___200 )| =~ ©O 7
PROJECT MANAGER __icberd Aot NET QUOTE NO.
smpheg E(Y [\,1 OQ) ] lO(‘ L.\ /V]/(z’/,?{ Ap 444 pé)ZZ,ZJ - AL To assist us in selecling the proper method
(PRINT NAME) SIGNATURE S i\ Is this work being conducled lor regulatory
M compltance monitonng? Yeos No _.___.
» i
(PHINT NAME:) SIGNATUINE 15 (i work bomng conductod Tor togutitony
lél:'(‘lhz!:’\::l - vulorcomoant action? Yus No __ .
% N Which regulations apply: RCRA ____  NPDES Wastewater ______
. X|wla . <l ?\‘\;} ustT ____ Drinking Water
DATE | TIME SAMPLE ID/DESCRIPTION E18121218 § AN W Other ____ None ____
3 o z|z | &5 8 N
b COMMENTS
- [ X
21 B840A| 67T 2-4 SR ARa N Sreng sluent cdog nby "l i
isAleP-n 8107 5 1 X /|
e |@oic 797 SIX /1)
/
JlossA |G- 11 79 SR [
20A l6P-19 3S5-5.57 SIX AN
| — - —— - — e S
S Pr-12 &S -8 SR /1!
7 .
AP |G ! ‘1 G- ) S X L / CK‘/U\.M—\LK L(,,\;J D&’ J'uu
f“v_’"_qua, 3.5 - €< SIX Y[/ 1 1 Bty wof)/&,._ 35-5,5
N~
\on\S B{C"‘-k <W“k ) '
M e ecnn éc‘twlwf’/ [ e
qllt{f> v o] }"" OH Dres awel
0 A
Iphste  Jor O < licls,
CONDITION OF SAMPLE:  BOTTLES INTACT? (0] COC SEALS PRESENT AND INTACT'@NO TEMPERATURE UPON RECEIPT.___( ). 5 UC/
FIELD FILTERED? YES VOLATILES FREE OF HEADSPACE? YE&+NO Botlles supplied by NET? YE@ﬁ\/ '*{{33
SAMPLE REMAINDER DISPOSAL: RETURN SAMPLE REMAINDER TO CLIENT VIA \2 5‘0
I REQUEST NET TO DISPOSE OF ALL SAMPLE REMAINDERS DATE .
RELINQUISHED BY: (' DATE TIME ﬂ55 €D BY:; RELINQUISHED BY: DATE TIME RECEIXE FORNET BY:
N leq /M //// 4.729 7 12z2P4|  [len- Aml Erf”"‘?f q&% "l\l}k{
. | METHOD OF SHIPMENT REMARKS: y CX);H o
wunhai— A”U"L?e c.“safl ?awP’«S ‘Qv Ufk,. bﬂ Ypc | , gog}u{ TCE/PCE/ P J“g?dﬁf' {\ -P--’Oc

v oCs Ci(’ VN(Q\M

PEY OMRNAL Wil e NPT IoLe IMANM.I“ YELLOW 1S CUSTOMEILCORY « PINK l f
5

(- {\»'v OV aaemi( Oevr Dol s \
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R 8" CONCRETE PIPE

BURIED FIBRE OPTIC ' yd e
CABLES (LOCATION APPROXIMATE) —~___ _ .

¢ CATCH BASIN
|

T~ 18" CONCRETE DRAIN PIPE
ADJACENT TO BUILDING
COVERED WITH CONCRETE

| | ]

od
w
P
w
n
=
o d
o
»n - HIGH VOLTAGE ELECTRICAL CONDUIT
/ APPROXIMATELY 8 ABOVE GROUND
AREA OF SOIL WITH PCE | SKID-MOUNTED BUILDING
CONCENTRATIONS GREATER GLASS WINDOWS
THAN 1,000 ug/kg — BURIED ELECTRICAL CONDUIT
/ e i ENCASED IN CONCRETE
T - CATCH BASIN

N__ WITHCOVER
’ N T CONCRETE RETAINING WALL

/ MADISON-KIPP CORPORATION
( \ MADISON, WISCONSIN

FIGURE 3
SCALE IN FEET NORTH _ APPROXIMATE AREA OF SOIL WITH
- |PCE CONCETRATIONS GREATER THAN 1000 ppb
60 120 . 180 240

DL d DATE: MAY 1997
| (5| DAMES & MOORE
' o PROJECT No.; 20011-007




8 CO/N6RETE PIPE

£~ POTENTIAL SOURCE AREA
— DETERMINED FROM PREVIOUS -
N SAMPLING
.» \-— CATCH BASIN
|

T 18" CONCRETE DRAIN PIPE
ADJACENT TO BUILDING
COVERED WITH CONCRETE

—- POTENTIAL SOURCE AREA
DETERMINED FROM PREVIOUS
SAMPLING

———- CATCH BASIN
\\\ WITH COVER

T CONCRETE RETAINING WALL

MADISON-KIPP CORPORATION
) MADISON, WISCONSIN
: ' .~ FIGURE 1

POTENTIAL SOURCE AREAS OF PCE

SCALE IN FEET

R T ) NORTH LOADING TO GROUNDWATER
60 120 180 240 -

6 DATE: MAY 1997
~

~ DAMES & MOORE
Grow ] T T T PROJECT No.: 20011-007
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SOURCE

L4

7

L4

d

AREA ﬂ&/ .

\

CORRY STREET
WAUBESA STREET

S

MADISON-KIPP
CORPORATION
PROPERTY LINE

~

_

Y

1]
////% RESIDENTIAL AREA
SCALE IN FEET @
R R NORTH

\ DOWNGRADIENT PROPERTY

LINE (USED IN NATURAL
ATTENUATION CALCULATION)

MADISON-KIPP CORPORATION
MADISON, WISCONSIN

FIGURE 5
MADISON-KIPP PROPERTY BOUNDARY

[} . 7
}éﬁlwa&moes . DATE MAv 1o

PROJ. No.: 20011-006




COST
(Thousands)

1000

900-

000-

700

SYE WITH PUMP & TREAT

P
e

EXCAVATION WiTH

600~

400-

300~

200

PUMP & TNCAT |

500-

EXCAVATION WITHLSPARGE

I

100

Ly

I 1
7 0 0 10

MADISON-KIPP CORPORATION
MADISON, WISCONSIN

FIGURE B-3 .
ESTIMATED COSTS AND SCHEDULE
FOR REMEDIATION SCENARIOS

I'@f‘ DAMES & MOORE

DATE: JANUARY 1997

PROJ. No.: 20011-006
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