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require sample data at each station to be two or more samples,
No composite samples. {n=2) )

fiverage Replicate T-test (TEGD Sept. 1986)

Using mean and variance of background values to establish an
upper limit for delineating significant concéntrations such as:

a) x + 35 of "background" data as the maximum allowable
1imit, where 35 equals three times the standard deviation,
and x equals the mean. HNote this statistical method only

requires ane sample per station.

For non-detect values, it is recommended to use either of the
following procedures for any of the preceding statistical
methods:

-a)  alternate "0" and detection value {dv) for a net value of

half the detection value with a variance, or

b) the Continuity Correction procedure with the t-test, where
if background data is non-detect then use $ =% dv.
Attachment 2 is a summary explanation for performing the
t-test with Continuity Correction,

EXCAVATION

Excavation of contaminated areas should be based on the eétab]ished
grid system interval (as recommended in B.l;. The radius of excava-
is

tion around the contaminated sample point(s

equal ‘'to the grid

interval (GI = r). Excavation depth would be to the deepest point
of contamination. After excavation, the grid must be resampled to
verify that the area is frea of contamination. If continued contam-
fnation 1s detected, the excavation format is repeated until a
satisfactory result is obtained.

Example:
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4 “° Sample Station
S 7 %x Contamipated Station
.r ' r=GL = 15 feet

— o

Contaminated sof1 removal in granular non-cohesive soils may stop at
the water table, if encountered, except all waste material must be
removed even {1f it is below the water table.” If contaminated soils
rematn, groundwater monitoring must be done to check for contamina-
tion. If contamination is found, groundwater purging or some other
method of plume management must be developed, approved and
implemented.
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DISPOSAL OPTIONS

Disposal of excavated waste or sofl, and purged groundwater must be
in accordance with all appiicable State regulations. For example,
ajr stripping of contaminated groundwater requires a permit from Air
Quality Division. Disposal options in the following arder of
preference include: )

1. Removal for incineration

2. Removal for treatment

J. Removal for landfilling

4. In-place treatment/stabilization
5. _.Encapsulation/control migration

. Proposals for new or innovative technalogies or solutions will alse

be considered, Specific situations -are discussed below for off-site
disposal options according to the current Michigan regqulations. [t
must be determined whether the waste and the facility in question is
regulated or not under RCRA and Act 64 (Hazardous Waste Laws).

RCRA/ACT 64 REGULATED HAZARDOUS WASTE SITES

Waste Material

° Listed waste - must go to Act 64/RCRA permitted TSD
° Characteristic waste - Act 64/RCRA TSD, or 1f treatment renders
material non-hazardous, to Act 641 landfill,

Sails

° Metal contamination - If EP TOXIC, or a listed metal, contami-
nated sofls must go to an Act 64/RCRA TSD. If soil concentra-
tions are not EP TOXIC but st{]) above background, they can go
to an approved Act 641 landfill only if the metal{s) of concern
is not listed.

¢ Reactive ~ a determination that the contaminated soils do not
meet the criteria set forth in 40 CFR 261.23(a),5. The test
method s "Test Method to Determine Hydrogen Cyanide Released
from Waste”. Interim proposed method recommended by U.S. EPA
5W-846 Section 7.3.3.2. Contaminated soils containing more
than 250 ppm total cyanide may be considered reactive. If
soils are found reactive, no landfilling is aliowed.
Satls/wastes must be pretreated to reduce cyanide concentra-
tions so that the contaminated soils are .not reactive.

° Organics - if listed waste contaminants, then soils are a
hazardous waste by the mixture rules, If not listed, then
soils should be tested for appropriate waste characteristic
test to detsrmine waste classification.
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° Inert designation - If soil concentrations are abnve background
but can be demonstratad to meet the inert designation {12-14-87
Draft Document from Waste Evaluation and Manivests Unit - sae
Attachment 3) then soils can remafn in place.

REAL ESTATE TRANSACTIONS/NOH-REGULATED (RCRA-ACT 64) FACILITIES

Waste Matarial

° Characteristic - [f ignitable reactive, corrosive, aor EP Toxic,
then waste must go to a licensad hazardous waste facility. If
not'characteristic, then wast2 may go Act &84/RCRA facility, or
an Act 641 lTandfill if approved.

Soils

@ Metals - I[f not €P Toxic, but above background, soil may gn to

-an Act 641 Tandfill.

° Reactive - [f not reactive or pretreated so no langer reactive,
. 8011 may go to an Act 641 landrill,

® Organics - Soils may go to a licensed -Act 64/RCRA racility, or
to an Act 641 landfill if the landfill will accept it.

e Inert designation - it sail concentrations are above background
but meet criteria of inert designation {see Attachment 3) then
the soils can remain in place.

CLEAN CLOSURE CERTIFICATION CHECXLIST

This checklist was developed to review RCRA clean closures. Due to
direct reference to 40 CFR 264 Subpart G by Act 64, Rule 613; Act @4
closures should also be evaluated by this checklist.

Cocumentation supporting the independent registered professional
engineer's certification can be requested under 40 CFR 264 .115 and
265.115 (as of October 29, 1986). The owner/opearator must submit at
least two copifes of certification documentation, one for MONR, and
one for the EPA files.

The checklist identifies items recommended to properiy evaluate a
closure certification, These items are not "absolutes". OQther
information or substitutions may be provided with technically
Justify and certify a “clean closure" or “clean declaration”.

This checklist can be used for land disposal facilities and storage
facilities. Several of the items would nat be required for a
storage facility where testing was minimal. Items 1 thru 5 would be
required for all closures. Items 6 thru 11 would be nptional for
storage facilities, dependent on extent of testing required. Land
disposal facilities would require all items listed.
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1. Manifests (or some type of manifest/waste removal summar/) or
where and how much waste was shipped.

2. Certification sta;ement is needed by the onwer/operator AMD an
independent registered engineer. All independent registered
profaessional engineer certificates must have .an original stamp

- on at least one copy.

3.  Summary of decnntaminatipﬁ procedures (pressure wash, steam
clean, etc.) and how waste water was disposed.

4. Summary analysis {inciude conditions of haul roads, time table,
soil and groundwater results, weather conditions, runoff

controls, equipment decontaminatiaon, etc.).

5. Results of all tests used to determine clean closure (chart,
_tables, lab sheets).

6. Statfstical comparisans on sampling results compared to back-
ground. This should include full computations an background

and statistical analysis.
7. Sampling and analysis procadures (specify references).
8. Final depth and evaluations of excavations of wastes and soils.

9. Properly labelled and easily identified sampling grid stat1ons
(map); -including hackgruund stations.

Groundwater data (and statistical evaluation) used to determine if
grounawater degradation has occurred (usually four sets of replicate
analysis for background compared to sampling event after closure
activities), Monitor well construction details and sampling and
an?Iysis procadures may be required if documentation {s not in the
file.

Summary of final restoration of excavated area including information
on fil1 material used and/or future land use qutline. I[f clean
closure cannot be achieved (e.g. contaminated soils to water table
and groundwater results show contamination}) this summary item should
be used to address the post closure program and/or corrective
action.

A copy of the ahproved closure plan and letter of closure approval.
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TOPSOIL - Results in ngilg

i:lrsun_ A Al As B G4 Lo Cr fu Fe Hg li tn Ni PY S5¢ .l x|
INDIVIDUAL .
_ GLACIAL LOBES .
rie 1 { 1 ! I 1 L L 1 |
an 1.0 713.7 1.0 13.0 7.0 0.19 L4.9 h.0 ol 0.7
st, dav. ERR  ERR  ERA ERR  EAR ERR B EAR ERR  E3R
l;Saqinn 2 12 &2 2 o+ 12 1r 1 1 ' 2 12 2 1 12 o
an W1 T2 W3 L6 LI 14 10.0 7508 009 4.4 1861 80 LS 0.2 30.9 0.1
b, dev. 260 (.2 1152 0.0 0.0 5.5 4.0 2897 0.5 3.3 987 .1 182 0.07 19.3 0.08
'-ﬂlchiqm 8 2 1 12 12 12 12 17 12 12 w’e®r ‘2 o2 17 8
aean B0Y 1.2 2.6 10 25 5.9 47 1882 0.05 (.4 2555 39 7.0 0.0 (3.9 .10
. dev.. . -0 187 0.0 00 45 4.8 1390 0.00 0.7 2765 2.7 4.5.010 7.8 0.0
aedest U P, - - 7 7 ? /AN T T 17 ? 7 ? 7 7 7
— COW LS S0 10 S0 133 3.4 TeJl 008 2.4 290.0 I 185 025 9§33
':. dav. s781 1.7 6.4 0.0 1.0 140 233 L1254 0.05 3.1 3589 8.5 8.8 6.0 3.4
== == - FRESS= ====8==‘ lS::ll'ﬂ===== E===ES S=EEm3=s a=zaTA
CONBINED
SUMMARY 2

Ag al is B 4 Ce tr Cu Fe Hy Li An Hi Pt Se In (W]

n h7} 2

‘ .7 R»’ N n. 13 un N 3 o R” R u R 2

““einiaun W 61 3 1.0 23 3 L6 830 005 1.0 200 25 25 0.25 2.5 0.10

‘uima 7840 11.0 I11.0 1.0 210 5.0 §2.5 3600 0.5 9.3 {100.0 4.0 $6.0 0.0 719.0 0.30

eun o3 %2 L0 LY 103 160 SIS 007 2.3 3%7 &3 112 0.7 .4 0.2

st. dev. s 2.2 2.2 0.0 3.9 8.3 165 5893 008 .4 3.4 51 142 0.08 2.1 0,23
WBean ¢ 2 0 10002 8.7 80.5 ‘L0 11,0 269 47,0 S0 024 7.0 772.6 163 LS 042 728
sean + 3 5D 1367 8.9 102.8 1.0 149 352 6L.3 W32 032 %4 %bs.1 2. 447 0.8 937

n = nusher ot sasples fof that pariseter
ainiaue - {owest value in data set
adrisus - higheat vaiue in data sat .
agan -~ average cancentration af data ) -
at. dav. - sasple standard deviatios ‘
aean + 2 50 - aman value plus 2 stardard daviations. [f the data Is norsally distributed,
then 93X of the velues should be less than this nuaber, .
sean * 3 SO - eman value plus 3 standard deviaticns. 11 the data is noraally distributed,
then 99% of the values should be less that this nuaber,

THIS BACKGROUND SOTL DATA 1S FOR INFORNATION AND CONPARISON PURPOSES OKLY. 1T IS KT .
INVEKDED TO REFLACE SAMPLES TAXEM AT THE SPECIFIC SITE IN QUESTION.

RICHIGAN DEPARTMENT OF HATURAL AESOURCES

' ‘ . " WASTE MANABEMENT DIVISION-
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{LAY - Resulls in ag/ig

CLAY fig At Ba Co & [ Fe Hg Li M Ni Pb Se tn cy .
hummm
CTAL LOBES .
g-Erie 9 ] ! FAS 7 11 R .73 [} 51 11 i L) 2 &0 ) 92 13
I 6.7% 10011 2.8 100.8 1.0 1l 2.7 20,1 21413 0,05 22.8 480.0 27,6 1.0 041 3L 0.2%
g, dev, 0.93 M 9.9 4.0 0.7 0.8 10,5 5.9 B2l 003 0.8 12.5 9.2 4.7 014 1LO 0.04
Saginaw 10 51 10 b1 10 i b 11 10 1% 10 i0 3l 5t 10 19 2
Pean 822 §.3 L& 1LY 10,2 147 15.5 17910 0.0% 19,4 3340 2.5 .0 070 9.4 001
st. dev. 2116 7.0 153 0.5 1.1 .2 LB 1B 0,00 0.7 6.3 8.6 10.8 €95 1.5 0.00
.]-ilidliqm L | 11 11 i L1 84 i 11 il i1 L]
a0 0.43 2.2 0.2 8.5 1a.l 0.12 3.6 19.1 020 4.6 0,08
st. dev. 0.4 .. 0.8 ERR 0.8 2.0 0.20 4.0 5.9 tRR 1.0 ERR
~Rest U, P, Py 3 3 3 3y 1 3 1y 3 33 3 3y
e 9338 2.0 9.7 L0 4,3 2.0 0.7 UMY 005 11,0 2%.7 200 2.5 0.25 0.7 o.10
‘lt. dav. un 0.2 2.9 0.0 9.3 L0 L5 1200 0.00 1.0 3.1 1.7 6.0 Q.00 3.2 0.00
* : aszmzu sOWUSS ITITAO SKoOE3I IILIU3 IS3TIT FIRIIy sszaza IgxeET 2=3=ap zizsza g3y Sx=zal
COMAINED
I SUNARY: |
: Ag M fs H L4 Ca Cr Cu fe Ry Li n Ni P Se In ]
i ] i 137 84 152 w138 L | i 1] 139 157 LI & T
JRinisua 0.10 B30 6.2 5.8 0.1 5.5 L% 9.1 9850 0.01 L0.0  230.0 - 4.0 1.5 002 19,0 0.0
sazince J.10 17300 39.0 291.0 3.5 13.0 530 52.0 22800 0.70 24,0 4@0.0 53.0 32.0 .50 90.0 -0.33
lnn 0.89 723 9.3 9%.% 1.1 104 2.3 1800 198567 0.05 19.9  362.1 260 L34 0.4t 84S .08
-Et, dev. 0.89 159 %2 97.) 0.7 1.9 10, &2 a4 0,07 1.9 19.7 9.2 8.6 0.37 151 o1
o + 250 2.7 1805 206 0.8 2.8 142 40 305 BIUS 0,20 s MLE M4 0.8 o 0.29
Jpean + 3 3D 3.5 1M 35,8 286.9 3.2 W2 N3 3.7 9% 0,27 35.9 A21.1 0 538 394 81,7 0.%%

-

n = ausber of simples for that piraseter

" sinisun - lowest value in data sat
eazizug + highest value in data set

420 ~ verage concentration of data

at, dev. = sasple stindard daviation

agan + 250 - sean value plus 2 standard deviations, !f the data s norwally distributed,

then 95 of the values should be i2ss than' this nusber.

atan + 3 SD - eean value plus 3 standard deviations. (f the data is noreally distributed,

THIS BACKGROUND SOIL DATA (S FOR [NFORMATION AND COMPARISOM PURPOSES OHLY.

then 797 of the values should be less than this auster.

(A H

HOT [MTENDED TO REPLACE SAMPLES TAXEM AT THE SPECIFIC SITE IN QUESTICN.

WASTE MRNASEMENT DIVISION
NICHISAN DEPARTMENT OF NATURAL RESOURCES

nuina
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SAMDY CLAY - Results in ag/tg

‘umr cLay A Al A& 82 [ C C Ca Ffe H Li M Hi P63 W i
NOIVIBUAL .

FLACIAL LOBES

Erie

ah

st. dev. _
thgina- LI I T D Tt A S T I I I3 s
an 8063 8.1 0.0 L0 7.2 1.8 15,5 1533 0,05 110 337 U7 203 6.25 I3 0.93
t. dev, 9 B4 LS 02 03 B 49 {15 000 &0 2.0 83 89 00 21 0.3
‘;ichiqm

aean
;. dev.
, . mame mmmom aammen
“n-dest . P.
RN '
‘ dav,
== SSEE32 XIZaz=3 *WEAF2 SS2=zs 23RTAUG IZIZET Z2I233 ZEIZSI SSITAT I2A3EE SSSS5S SSSSISz zasIad ASIARS fuUssEEs
!lcnnnm
B SuMmARY;
Aq Al fs Ba Cd Co Cr Cu Fe Hy Li M Ni Py Se in R

'l 3 15 3 1 1 1185 3 3% 3 3 a5 15 1y
“Shinisus 8020 1.1 387 0.6 7.0 B.0 10.0 13500 0.05 11.0 320.0 © 15.0 8.0 Q.35 §1.0 0.0y
_sarisus 8130 2.4 4.7 L4 9 N0 24,0 15700 0.05 110 1a0.0 3.0 310 0.29 5.0 4.5
e 8063 B0 401 1.0 7.2 4.8 5.5 15833 0.05 1.0 3367 2.7 20.3 8.2% 333 0.0
st. dey, 9 84 1S 62 63 &1 4% 115 000 0.0 208 8.4 83 0.0 2.0 0.4}
'_'un + 250 BIBL  24.8 430 LV 7.7 0.9 293 158s4 005 110 378.3 389 3B .25 W5 6.3
sean & 3 5D 239 33.2 488 K B0 W0 0.2 15980 0.05 110 391 463 410 0.2 3.6 - 0.

|

s2an ¢ 2 30 - wean valuw plus 2 standard deviations,
then 95% of the values should be less than this nuaber

n - nusder of samples for that pairaseter
sinisus - lawest value in data set
sarisus - bighest value In data set
sfan - average concentration of data
st. dav. - sasple standard deviation

[t the data is noraally distributed,

4gan + 3 50 - aean value plus 3 standard deviaticns. If the data is noraally distributed,

then 99T of the values should be less than this nusber,

THIS BACKGROUND SOIL DATA 1S FOR INFORMATION AMD COMPARISON PURPOSES GHLY. 1{T IS -

HOT IRYENDED TO REPLACE SAMPLES YAXEM AT THE SPECIFIC SITE IN QUESTION.

WASTE NANAGEMENT DIVISION

NICHIGAN DEPARTWENT OF RATURAL RESOURCES

ey pemmy
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MICHIGAR ACIEROUND SOIL SURVEY

SILT - Results in sgiiq

M Al As B2 € C O Co Fe W Li M N P S In CN

------

N S S S T D T T S TR

~Saginaw 1 1 ! ? 7
I:_un WM 48 1T L0 4t 1LY 9.3 9388 0.05 6.4 1490 9.5 28 025 2.3 0w
st. dev, m 2.3 .2 00 J.3 %S 3.2 O3 o000 . 2.3 7.2 &0 0.0 0.00 11,2 .00
I-Hicmqu
sean
st. dev,
l\-mt v, P. ;
aean
It. dev.,
z: a =2E2ZZ ZASIEZT ITT2TI STRESS ZITIFE 55533 IZTITT SISITII SSTITI IEWSEER
COnaINED
_ SURMARY:
iy al fs fa Cd Lo C Cu fe Hy Li Bn* NQ Pb Se In o
n 7 7 7 1 1 ] 1 i 7 7 7 7 7 1 7 !
sinizun g 1.8 153 1.0 25 T A9 4300 005 2.9 330 25 LS 0.5 0.0 0.
saxiane J1I20 7.8 184 1.0 5.4 140 12,0 11900 0.93 8.2 210.0 20,0 2.5 0.25 5.0 0.
tean BWH 8 1700 LG 41 1LY 9.8 9386 005 8.5 14900 9.5 2.5 0.25 W3 0.0
st. dev. I 23 L2 00 1 b %2 308 000 2.5 77.2 0 A0 0.0 Q.00 11,2 0,00
sean ¢ 2 SO [/ 9.3 198 L0 7.7 1a.b 1b.l 1AI9H 0.05 113 303.4 214 2.5 0.25 9.7 0.1
tein + 3 S0 Y U8 0.7 L0 8.7 192 19.2 1901 0,05 140 380.7 7.4 2.5 025 80.9  0.10

n = nuaher of samples for that paraseter
" ainisus = lowest value in dita set
aazisus - highest value In data set
s2in - iverage concentration of data
st. dav. ~ sasple standard deviation -
nean + 2. 50 - sean value plos 2 standard deviations. [f the data is norsally distributed,
then 95 of the values shayld be less than this nuaber.
sean + 3.50 - aran value plus 3 stindard deviations. [t the data is noreally distributed,
then 991 of the values should bz fess than this ausber.

THIS BAUXSROUND SDIL DATA IS FOR (MFORMATION AMD CUMPARISON PURPOSES ONLY.
NOT CHTERCED TO REPLACE SAMPLES TAKEM AT THE SPECIFIC SITE (M GUESTION.

iT s

WUASTE MAHAGENEHT IVISIOH
NICHIGAN BEPARTKENT 0F NATURAL RESOURCES
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MICHIGAN ACKEROUND SOIL SURVEY

SAND - Resulls in e9/tq

g al As Ba Cd Ca Cr Cu Fe Hg ti L] wi Py Se In (|

mwmm

1AL LOBES _ )

a-Ecle - ts 15 15 18 151 1 LS 151
gpean 0.17 2.3 1259 0.2 1387 0.02 8.0 5 0.0 5.2
'c. dev. 0.23 LS 0.2 1s 1.2 0.01 AR 4.5 0.02 9.8
- p-Saginam 0 1 0 1 10 @ 18 10 10 1 10 18 18 W0 0 18
Em 1825 2.3 128 L2 2.8 %2 4B MG 0.5 22 %9 b7 T 025 154 0,08

L. dev. 199 1.3 43 02 0.8 30 2.0 1893 000 1.2 79.6 3.3 5.9 0.00 10.4 0.05
W-tickigas $ 03 & 7 b 1 1 10 3 & 3 3 1 & & 10
e 0.0 137 0.8 103 0.6 25 LI 45 130 004 1,0 193 a1 163 025 13 0.00
st. dav. 0.00 T 64 14 04 0.0 A3 &5 384 0.0 0.0 182 9.3 104 0.03 &0 0.00
I-umu. P. ' I3 3 3 3 3 3 Iy .3 3 3 1 3 3 3
- 179 0.5 %4 1.0 2.5 8.8 62 3033 005 1.0 3.0 353 235 0.3 63 0.10
_st. dev. 0 0.0 o4 60 0.0 25 0.3 305 0.00 0.0 &0 .4 0.0 600 03 0.00
-I EIEDED ETTXTN LSNNZER ZIm=EA IgI3as IRTTIT E=S==s AFAAZI TzaATSE

CONSIHED ’

SUNRARY:

fg Al s B €4 Co Cr Cu " Fe Hg LI A N fb Se In (M

. B b 2 B % B % % & B B 1 2 2 w o m N
lninim 0.00. 90 0.2 8.2 o0 7S 10 1.0 130 007 00 (00 L& L2 0.1 23 0.00
- Beisioun 1.00 1900 5.5 2000 1.6 5.0 6.0 15.0 6060 .08 5.5 340.0 3.0 27.0 0.25 2.0 0.10
aean 0.8 193 2.0 8.2 0.7 27 44 50 IN2 0.0 17 1069 &5 74 0.2 149 0.0
st. dev. 0,21 T3 14 862 0.5 0.5 7 35 U734 002 ki 9.5 &3 T 003 1.0 0.09
pmtean 25D 050 2038 4.7 1927 1.8 40 119 3.0 910 0.07 3.9 303.8 19.2 2.6 0.2 389 0.
'-m+:sn 0.81 2311 &1 289 2.3 A4 1S4 165 654 0,08 5,0.403.2 23.5 8.8 0.5 9.8 0.

G e A e

apan ¢ 3 50 - sean value plus 3 standard deviations.

n - nusher af saaples for that parasster
t ainisus - fowest valus in data set
saxisus - highest value in data st

sean - average concentratios of data

st. dev. - sample standard deviation .
tean + 2 50 - sean value plus 2 standacd deviations. It the data isnormally distributed,
then 951 of ths values should be less thin this nusber

then 991 of the values shouid be less than this susber.

(¢ the data s norsmally distributed,

THIS BACKGROUND SOIL DATA IS FUR [NFORMATION AND COMPARISOM PURPOSES ONLY. IT 1S
ROT INTENDED TO REPLACE SANPLES TAKEN AT THE SITE IN OUESTION.

BICHIGAN {EPAATMENT OF NATURAL RESOURCES

WASTE MANASEMENT DIVISION
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
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INTEROFFICE COMMUNICATION

January 8, 1992

TO: Envircrmenta) Response Division Staff _
FRCM: Alan J, Howard, Chief, Ewirormental Response Division

SURJECT: MERA Operational Memcrandm #8 — Typs B Criteria _
Riles 299.5709, 299.5711(2), 299.5711(5) ard 299.5713

The attached table lists Type B cleamip criteria which have been developed
according to the algorithms set forth in the specific rules identified

below. This table replaces the mreviously issued list of Type B criteria
dated June 22, 1990. The c:rite_r:;a were developed using anrrently available

RULES" category. This memo will be updated periodically to provide a list
whidacanauilyhedis&imtedtointerestedmrtiesmtsideme
Department. Criteria on these lists should be considered draft; final
cleamup criteria will be confirmed by Envirommental Response Division (ERD)
toxddenlogists and apmroved as part of a site-specific remedial action plan,
This table addresses only those rules which include a specific algoritim or
regulatory standaxd. Staff are reminded that Type B remedial ection plans
must address-all elements reguired by the rules, including those for which
specific criteria are not shown here. Additional gquidance for applying the
criteria for each rule follows. '

Note that in cases where Type B criteria are less than Type A criteria
(either method detection limits or background), Type A criteria become the
cleamp goal. 'IypeBcziteria'aremtappnmbleinthﬁamses.

Sutrrules (2)(a) and (b) of this rule specify the criteria for carcinogens
ard , respectively. The values in the.first column of the
tahleweredevelopaitsmgthealgonttmsinmlﬁ 299.5723 (for
carcinogens) and 299.5725 (for noncarcinogens). ‘The values in the second
column of the table were established, where sufficient data are available,
topmtwt;agai:stadve:seaﬁmeticimpactsofhazazmmm

The most restrictive of the values in the first two colums of the table is
the cleamp criteria required to satisfy Rule 299.5709. Note that this
rule requires that aquifer cleamp criteria take into account adverse
aesthetic impacts resulting fram one or a cambination of hazardous -
substances. If adverse aesthetic impacts remain when health based criteria
have been achieved, further remedial measures may be required. Consult

ymr&lpervisorifymm.nMMamse

ct
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MERA Operational Memorandum §8 . Jarary '8, 1992

Bule 299,571l — Soil

Mtableprmmthamesfarthesuhmlesﬂmtammstoftenexpectajm
be the controlling factor in determining soil cleamip criteria. However, a
Type B remedial action plan must include rationale that supports the
canclusions drawn from the assessmant of pertinent pathways (i.e., some
discussion of each pertinent pathway must be included-which assesses
whether more restrictive criteria are required; See R 299.5711(1)(a—e) and
Rule Interpretation Memo #5 dated March 8, 1991).

Note that the rules allow for a value higher than twenty times the
graundwater cleamup criteria to be established as the soil cleamup criteria
ve of gramndwater through the use of a leachate test or other
method which better represents in situ conditions. The "20X" values in the
table are provided for convenience and are not mandatory if leachate tests
or other methods support the use of a higher valus. Far certain materials,

namely PCBs, carcinogenic PNAs, 4,4/-methylene~bis-2-chlaro-aniline

(MBOCA) , -which strongly adsorb to soil and are known not to leach at
signific¢ant concentrations, the direct contact value is accepted as the
soil cleamp criteria without site-specific leachate tests or other
evaluations to determine mobility. Consult an ERD toxicologist if you have
questions about whether othar substances may be handled in this mamner.

The third colum in the table will list values based on calculations done
by Surface Water Quality Division (SWQD) in accordance. with Rule 323,1057
of the wWater Rescarces Comission Act (1929 PA 245, as amended). These
Rule 57 values will be released by the S0 on February 1, 1992. At that
time, the tahle will be completed, and this memorandum and the table '
provided to interested parties cutside the Department. If Rule 57 values
are needed prior to Fehruary 1, one of the ERD toxicologists should be
oonsulted. For use in ERD programs, the Rule 57 values have been
ide.ntifiedastheg:anﬂuatersurfacauater interface (GSI) value. The GSI
values are the criteria used to juige campliance with Rule 299.5713. GSI
values are developed for surface water which serves as a source of drinking
water and also for surface water which is not a source of drinking water.
Numbers that will be added to the table will be shown for both types of
use. In cases where data are inadequate to calculate a GSI value, the
party proposing the remedial action may generate the minimm data necessary
to propose a value for Department review and approval.

Rule 299.5713 requires that the GSI value not be-exceeded at a point where

ecase of reference in cases where soil
a source control measure. Rile
299.5711 does not require that soil meet the ™20 times GSI values", as lang
as the GSI value is not exceeded at the gramdwater-surface water

] the
acceptahle. Note that the sixth colum on the table will show 20 times the

shown for

as
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The table includes the acceptable method detection limit for each hazardous

* substance, where one has been determined. These acceptable method

detection limits are taken from Operational Memorandim #6, dated October .1,
1991 and are provided to allow for convenient comparison between Type B
criteria and potential Type A criteria. Consult Operational Memcrancm #6
for & full description of the use of acceptable method detection limits and
proper methods for analysis.

Keep in mind that use of particular methods and detection limits listed in
Operaticnal Memorandum #6 are not mandatory. Other methods or detectien
limits may be approved as part of a site-specific remedial action plan.

These acceptahle method detection limits are applicable to envircrmental
investigations and monitoring pexrformed pursuant to Act 307 response
activities. These detection limits may not be applicable to envirammental
monitoring activities performed pursuant to other enviromsental statutes.
Facilities subject to regqulation under cther envirommental statutes should
consult with the agpropriate ONR Divisioen for further informatien regarding
appropriate analytical detection limits.

This memo is intended to provide guidance to Division staff to foster
consistent application of the Michigan Enviromental Response Act (1982 PA
307, as amended) and the administrative Rules promilgated thereunder. This
dooament is not intended to convey any rights to any parties nor create any
duties or responsibilities under law. This document and matters addressed
herein are subject to revisian.

Questions about values in the attached table should be directed to ane of
the ERD taxicologists: Ohris Flaga, telephone 517-373~0160; Felix Adatsi,
telephone 517-335-3078; or Jeff Crum, telephone 517-335-3092. Other

about this memorandum should be directed to Lynelle Marolf at
517-373-9893.
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. Tewant s JAMES J. BLANCMARD. Qovernar
A So DEPARTMENT OF NATURAL RESCURCZS

DAvVID O
AATMOND POURORS

SUBJECT: Type III Designations and Designations of Inertness

As outlined in the enclosed guidelines entitled “Type III Designations and
Destignations of Inertness (Draft)”, unless a waste {s a 1{4sted hazardous
waste (Appendix A) or is ciassifled as hazardous based on characteristics
of {gnitability, corrosivity, or reactivity {Appendix 8), ft will not be
classified as hazardous 4F the EP toxicity test metals do not excead the
criteria as listed in-Appendix 8. It s the responsibility of the wasts
generator to indicate whether the waste(s) {s hazardous,

l - For & waste to receive an {nertness or Ty?e 111 {(an¢ inert for site
specific digposal) designation, additional criterid muse be met, If
l these criteria can not be met, 8t a minimum, disposal must be into a Type
, 11 facil1ty properly licensed under Act 641. For analysis of the various
metals, the geve!s of detection needed to assist staff in determining’
l appropriate designations recommendations are as follows:

EP Toxicity Leachate Test

“: ' Designation of Type III
Inertness ) Des{onatian

‘Arsanic. 0.005* 0.05

Bartum 0.200° 1.00

Cadmium 0.002 ' 0.00¢

Chromium B 0.01 0.05 .

Lead 0.001 0.00¢
! Mercury ) 0.0004 0.002

' Selenfum 0

S{lver 0

Cogpar 0.

linc o

*A11 values in mg/\ {pem)
Any questions should be directed to:

\ Yaste Characzerization ni= .
Wasie Management Division ~ ° -
P.0, Box 30241 .
Lansing, Micnigan &£8S09
- 517-373-2722 :
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STEPHEN V' VALVIERTLY!
DENNIZ W. DUNLAP P.E., L.5.
) _ L. i . . STANLEY W, BHAGKELFQRO, L.6
. . . AQBERT L. SCHULZ
Engineering & Surveying, Inc. STAN KASS, LS.
JOMM K. WARNER
. AMY L. FISHER
JOHN C, FRISINGER
. . DOUGLAS E. LANESKY
I - ) JOKN BOYNTON

March 27, 1992 . . : KEVIN P. CAREY

CHER! FIALEK-MOBLO

Engineering, Surveying & Environmental Technologies

CHAIS BYLE
CHERYL SCALES. P.E,

Mr. Jim Mitler, City Manager
City of Ludington

201 S. William Street
Ludington, MI 49431

'RE: Additional Sampling Results at:
City of Ludington/CSX Property

Dear Mr. Milier: -

The following will serve as an addendum to the previously submitted Phase I
site assessment submitted earlier this month. As discussed in the aforementioned
report, one of the recommendations was to re-sample in the area exhibiting the
highest levels of total metals on the project site and analyze the sample for TCLP
metals. Following approval from yourself on March 13, 1992, Westshore immediately
obtained a sampie from within one foot of the previously completed SB #12. Thig
boring had the highest lsad level detected on the project site of 110 ppm total lead in
the soils. In addition, this boring had relatively high levels of zinc, selenium, mercury,
copper, and barlum.

Prior to sampling, the boring was located and a stainless steel bucket type
bailer was used to advance a new boring to approximatsly one foot in depth (the
depth of the previous sample collected at SB #12). A sampile was then collected from
the auger, placed in an EPA approved glass container with a teflon lined lid, and
immediately transported to Trace Analytical Laboratories in Muskegon, Michigan, for

~ TCLP metals analysis.

The analytical results are enclosed with this addendum and show that, with the
exception of zinc, the metals detected on the project site are not leachable and will not
migrate to the groundwater Interface. Zinc riad the only detectable TCLP levelat 1.0

2534 Black Creek Road * Muskegon, Michigan 49444 « (616} 777-3447 + FAX:(616) 773-3453
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mg/L (ppm) which cat{not be classified as Inert, but does meet the Typs ill require-
ments for disposal.

The levels shown in this latest TCLP analysls supports the previous conclusion
that the property is suitable for development as a marina. Based upon the levels of
contaminants found on thig propenty, disposal rastrictions for the soils requiring
remediation should not be prohibitive.

If you have any questions or comments, please fae! free to contact me at (6186)
777-3447. '

Sincerely,
WESTSHOREENGINEERINGAND SURVEYING, INC.
A B L

Chris S. Byle

- Senior Geologist

Enclosure



Weatshore Engineering & Surveying, Inc. ANALYTICAL ﬁESULTs
.A'.I"I'N; Chrie Byle DATE:t 3/19/92
—.2534_.Black_Creak_Road — . .

Muskegon, MI 49444
SAMPLE ID: 6904 01 DATE TAKEN: 123713/92

DATE RECEIVED: 3/13/92 ANALYSIS DATE: 3/18/92
SAMPLE TYPE: 8o0il (TCLP extraction)
CLIENT SAMPLE ID: #050~6 Ludington C8X SB-12
- ) .RESULTS -
I TCLP METALS RESULTS (mg/1)
Silver BDL (<0.190)
Arsenic BOL ({<0.10)
Barium BDL (<1.0)
Cadmium BDL (<0.10)
Chromium BDL (<0,50)
Copper - BDL (<0.50)
Mercury ) BDL (<0.010)
‘Lead BDL (<0.50)
Selenium BDL («<0.10)
2inc 1.0

BLL = Below Detection Limits

Laboratory Supervisor
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Westshore Engineering & Surveying, Inc. ANALYTICAL RESULTS
ATTN: Chris Byle DATE: 3/13/92
2534 Black Creek Road

Muskegon, MI 49444

SAMPLE ID: 6817 ©1 , DATE TAKEN: 3/05/92
DATE RECEIVED: 3/05/%92 ANALYSIS DATE: 3/12/92
SAMPLE TYPE: Soll
CLIENT SAMPLE I.D.: #253-4 Superior 0il, Ludington, MI SS#F1L
o RESULTS ' _ _ . =
EPA 8020 ' RESULTS (ug/kg)
Benzene , 9,700
Toluene ‘ 68,000
Ethyl Benzene 15,000
Xylenes 200,000
OTHER PARAMETERS RESULTS ANALYSIS DATE
Lead 30 mg/kg 3/11/92
Flash Point >200°F 3/09/92

o Mot
Tim Holt T
Laboratory Supervisor




PHASED .

SITE ASSESSMENT

FOR "

cmr OF LUDINGTON
CSX PROPERTY

Prepared By .

... 2534 BLACK CREEK ROAD
MUSKEGON, MI ~ 49444
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’

MARCH 1992
File: 090-6

WESTSHORE ENGINEERING AND SURVEY[NG, INC.
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The land which is now the study area was first patented from the U.S. Government in 1849, about
the time that pioneer families began to sentle the Ludington arca. Early accounts describe the-area as
supporting several saw mills, and the shoreline was transformed, by sand dredged from the bottom of Pere
Marquette Lake, into a shipping port complete with docking facilities. As the surrounding land was logged,
the lumber was flcated down the Pere Marquette River where it was milled into usable lumber. It was then
staged until it could be loaded onto ships bound across Lake Michigan for ports such as Chicago and
Milwankee,

In 1872, the Pere Marquette Railroads began to utilize the area constructing a complete rail yard
including up to 15 sets of tracks and a romdhounse for switching engines. This operation eventually spread
onto the site currently being studied with spurs extending up to Foster Street near the north edge of the
property. Aéuccessinnofmikmdwmpmiesowmdllnsitcthrmghtheym The railroad brought
lumber and other freight to the port to be shipped out and provided building materials and goods o the
growing town of Ludington, -

The lumber industry began dying out as the twenticth century approached. Salt deposits in the area
were tapped and became the primary product 10 fuel a growing chemical industry in the area. Newspaper
photographs of the time show thousands of barrels of salt brine stored on, or near, the site.

Large amounts of coal were stored on the site, adjacent to the railroad tracks, from about the tumn
of the century until the 1950s. This coal was occasionally sprayed with a bluish oil for dust control. This
pmhablyaccoumsfmme-PNAimpactedsoilsofﬂwsite.

A Sinclair Oil Company bulk petroleum plant had existed on the northwest portion of the site from
the Inte 1930s until about 1970. Large tanks were used to store products:such as fuel oil, kerosene, and
gasoline,

The City of Ludington had a 4,000-gallon UST on the south side of the city offices which was
removed in the 1970s. Upon removal, impacted soils were noted, however, no remediation was undertaken
as was standard practice for the time. Groundwater flow in the arca being to the west-southwest precludes

this from impacting the site cumrently under investigation.
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The former Star Watchcase Company and the Atkinson (Ameristar) operations adjacent to the east

side of the site are potential sources of solvent and ‘metal contamination.

To further complicate matters, historically, the municipal storm sewer sysiem is impacted by high

lake water levels approximately everysevmweight'yeam. During those ‘times the storm sewers back up and

flood the entire area of the study site and adjacent properties. -

Currently, the site is going unused as it has since the railroad tracks were removed in'the late 1970s.

The MDNR’s Act 307 list of environmentally contaminated sites contained five sites within the

immediate vicinity of the study site. The Act 307 list provides a listing of environmentally contaminated sites

that have been assigned a numerical risk assessment score determined by application ofaﬁskmsmem

1)

2)

3

.4)

" model 1o the listed incident. Thoscmaotmedbyﬂnsdmﬂed mdclhavebeenscmedbyapphcanon
'ofhﬁdungmAssemSymanwﬂlehswdlmﬂmL The five sites are:

Ameristar, adjacent to the east border of the study site. Chromium and lead are documented
contaminants here. Work proposed in this investigation is geared to determine if this problem is
impacting the study area.

The former CSX Car Ferry Docks adjacent to the south border of the study site. Chrominm, PCBs,
lead, and metals are documented contaminants here. As groundwater flow is toward Pere
Marqueste Lake, it is unlikely that this site is impacting the study area.

The Star Watchcase Plant, adjacent to the north castern portion of the site. Trichloroethylene and
Dichloroethylene are documented contaminants here, This site has the potential of impacting the
study area as it is directly up gradient.

Hackert's Standard, about four biocks east-northeast of the site. Contaminants here are gasoline
and diese] constituents. Westshore'’s experience with this site indicates that this site is not impacting
the study area.

5 Ludington Avenue at William Street, approximately two blocks north of the study site. Gasoline
constitnents are the documented contaminants here. Groundwater flow in this area is more to the
west, making it very unlikely that thiy site is impacting the study area,

}

Westshore was contricted o perform a site assessment to determine the feasibility of developing this

propenty into a future municipal marina to benefit the community. The goal of the investigation was to

determine the environmental conditions of the site, as related to developing the property in a cost-cffective

manner. The goal of the City is to obtain Harbor Development Funds to assist in the transformation of this



-l -' -‘ -

'-l"-i-"}-l-)

.

A

- - -.
.

currently vacant lot into a marina- which would be productive both socially and economically to the residents
of the area. . Previous investigations of the property showed arcas where elevated levels of PNAs (polynuclear
aromatic hydrocarbons) and-hvymemls existed on site, Some investigation into chlorinated. solvents was
also instituted; however, the results were inconclusive. Based upon the current knowledge and previous land
usage of this property, Westshare - prepared aworkphnwhichwnsmhseqnenﬁy approved by the MDNR to
study the soil and groundwater on the site.
The goals of the investigation were as follows:
. Todmhe&eomﬂnmdiﬁonofﬂwmﬁdalmﬂswi&mpectwwmﬂms.
This included obtining approximately 30 soil samples, collected at random depths in the
zone above the water table.
. To check the soils in the northern portion of the site for possible impaction with chlorinated
." “solvents and/or gasoline comstitvents. This was accomplished to assess the impact from the
former Star Watchcase property and the former gasoline distribution activities which
occurred on the northemn partion of the site.

. To check groundwater in selected borings for dissolved metals; to determine the overall
condition of the aquifer in this respect.

. To check the groundwater on the northem portion of the site for gasoline constiments and
solvents to determine the impact, if any, from the former activities there.

- To vertically profile the aquifer in three selected locations to determine the grommdwater.
quality with depth, downgradient of potential sources of solvents or gasoline constituents.

. To run TCLP analysis on several samples to determine if any soils could be classified as
hazardous. This information c¢an also be nsed to help determine the ultimate fate of soils
excavated from the site if development occurs.

To accomplish these goals, Westshare mobilized to the site during the week of January 27, 1992, 10

conduct a series of soil borings on and near the project site.

METHODOLOGIES

SOIL BQRINGS

Soil borings were advanced utilizing a hollow-stem auger drill rig. A five-foot long, four and one-
quarter-inch LD. screened auger was placed in the lead. The boring was advanced into the unsaturated
portion of the sediments 10 a depth ranging from six inches to five feet below grade, with the depth of
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penetration determined ot random. In low lying areas, the water table waswiﬂlintwofectof-mc surface and
the boring was stopped at approximately one and one-half feet above the groundwater. At these predeter-
mined depths, a split-spoon mmpler'mfhenusﬁdmoollmasampleofﬂnunsahuﬂed sediments. Each
sample was placed in EPA approved glass sample containers with teflon lids, and stored at ambient air
temperatare (25° to 35° F) until delivery (o Trace Analytical Laboratories in Muskegon, Michigan, for
analysis. Following collection of soil samples, selected borings were advanced until the screened auger was
approximately four feet into the sammated sediments. A three-inch PVquikrwas:henusedwcvacumca
minimum of five well volumes of groundwater -from the drill string. The appropriate EPA approved sample
containers' were then filled, stored at ambient gir temperature, and transported to Trace for analysis,
Samples collected for dissolved metals were field filtercd and preserved per EPA sampling protocol.

YERTICAL PROFILING

Three berings were selecied to perform vertical p:.roﬁling of the aquifer. These borings were located
down gradient of potential sources of solvent or gasoline contamination. At these locations, the first sample
was collected at a dcplh of approximately eight feet below grade (three to four feet mr.othe aquifer).
Following collection of the water sample, the angers were advanced an additional ten feet info the aguifer
where a second groundwater sample was collected. This continued m ten-foot intervals antil a confining clay
layer, that inhibited the vertical downward migration of dissolved phase contaminants, was encountered
(approximately 50 to 52 feet below grade). All groundwater samples were collected following approved
MDNR and EPA protocols as stated above.
DECONTAMINATION PROCEDURES

To prevent cross contamination between borings and sampling intervals, all drilling and sampling
equipment was decontaminated by hot water pressure washing. Sampling equipment, including the bailer

and split-spoon, was also treated with a deionized water rinse following pressure washing.



SAMPLING PARAMETERS
All shallow soils were analyzed for total Act 64 metals, and PNAs. Samples collected from the

northern portion of the property were also analyzed for Scan 60! (chlorinated halocarbon) constituents.
Samples in the north-western portion of the site were analyzed for BTEX (benzene, toluene, ethyl benzene
and total xylenes) constituents, Duc to the belief that much of the property had, in tho past, been backfilled
with foundry sands, the metals were uecessary. The- 1988 investigation showed some elevated levels of PNA
constituents which necessitated the analysis of these constituents, Scan 601 was added to the parameters in
the north due to the presence of the old Star Watchcase property just to the east, and BTEX wags added
toward the west near the location of the former Sinclair terminal,

All groundwater samples were analyzed for dissolved metals to determine 'if the levels of metals
fomuinu:céoﬂswemieachinginmunmwm. A few samples were analyzed for PNAs o determine
if any PNA constiuents hadcntemd the water table. Samp!estodunmthwqealsoam!yzedforBTEx
and/or Scan 1 constituents based upon their locality. The groundwater samples collected during vertical
profiling were analyzed for Scan'1 constituents downgradient of the potential off-site sources of chiorinated
contamination. Due to the fact that chlorinated constituents tend to sink within the water table, it was

necessary to look for these constituents throughout the saturated thickmess of the aguifer.

RESULTS

The sediments of the project site consist of a surface layer of gray to black surficial sands with
medium to high organic content. Below thess surficial sands, (he lithology is dominated by well sorted
medium to fine-grained sands which become increasingly fine with depth. The silt content also increases
with depth, consequently, decreasing the hydraulic conductivity of the se;hmm:s near the base of the aquifer.
A slightly silty clay is encountered at a depth of 50 to 52 feet in the north portion of the site, and was
encountered at a depth of 41 feet-in SB #8 located near the southern portion of the site. Other environmen-
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tal studies conducted within the City of Ludington have shown that this clay layer is continuous throughout
the downtown area from Hamison Street west to the marina,

The 1988 report of the sits describes a layer of "foundry sands™ which cover the site to a depth of up
to one foot Observation of the surface soils by Westshore geologists fail to confimn this layer of foundry
sands across the eatire site. The western portion of the site appears o have a thin covering of foundry type
sand; however, these sands appear 10 be light gray-brown in colar, not the black color described in the 1988
report.  There is a black material covering most of the site which appears simply to be high organic topsoil,
which would be expected as a portion of the site has been determined to be a low quality wetlands. Some of
the western areas of the site appear o have been used for coal storage in the past, leaving behind a residue
of coal chips and powder which also gives the soil a biack cast. These two sources appear (0 account for
what was described as black "foundry sand” in the 1988 report. The thickness of these “black soils” vary in
depth across the western half of the site from a few inches to a maximum of three feet. The areas which
display the thickest sequences appear to be the areas where the coal piles existed in the past.

Scil borings 1, 2, and 16 at the northeast comer of the site show the thickest sequence of what
appears lobecoalimpacted.soﬂsmingfmm two to three feet.  Soil borings 9 through 12 also appear to be
richinooalchipsanddustandvaryinthichmﬁmniﬂm%imhes. Other areas of the site show a black
topsoil varying from six inches to one foot in thickness, but the black color appears to be associated with

organic material as opposed to coal particles.
SOIL _ANALYTICAL

Act 64 Metals
All 30 soil borings were analyzed for total Act 64 metals. The results of these tests are summarized

in Table #1, Appendix A, and included in Appendix B at the end of this report. Two of the metals (silver
and cadmium) showed BDL (below detection limits) for all 30 borings. Chromium showed BDL for all
barings except SB #s 1, 6, 9, 10, and 29 with detectable levels ranging from 5.7 to 89 mg/kg which are well
below the MDNR Type B criteria of 140 mg/kg as shown in the MDNR Interoffice Communication dated
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January 8, 1992, and attached in Appendix  C. Levels of copper ranged from BDL to 69 mg/kg. The Type B
criteria for copper is 20 mg/kg which was exceeded only in 5B #s 9, 10, 12, and 20. Total inorganic mercury
ranged from BDL to .17 mg/kg, The Type B criteria for mercury is .04 mg/kg, whichlsbelo;v detectable
levels. Therefare, ‘all detectable levels of mercury exceed the Type B criteria based upon 20X groundwater _
levels. TCLP analysis of SB #5 show that - the mercury is not leachable, hence the direct contact level (80
mg/kg) may be appropriate. Selenium also varied from BDL to 0.90 mg/kg with a Type B criteria set at 0.8
mg/kg. SB #9, at 0.90 mgkg, hm@mgwuwdﬁsmw. Again TCLP analysis of SB #5 .
shows that the level of 042 mg/kg of Selenium is non-leachable, which may indicate that the direct contact
level of 1,000 mg/kg may be appropriate.

' Lead levels varied from BDL to 110 mg/kg. There is cumrently no Type B criteria for lead other

.thanbackgmlmdlevels. Nobu:kgmmdmmplu?mcdlectedasﬂmmsnmﬁthinlhe-scopeofﬂw

investigation. It is, however, known that levels of lead in the clean sands in this area average around i PPM
(mg/kg); hence afl samples with detectable levels exceed this background l'evcl. Of the five samples collected '
for TCLP analysis, two were basically BDL for total metals and were not run, Of the other three. the
highest total lead level was 19 mg/kg and showed BDL upon TCLP analysis. This non-detectable TCLP
level characterizes these soils as inert based upon "'I-‘jrpeIII Designations and Designations of Ineriness
Omf)”

Three metals showed detectable levels in all soil borings. These were arsenic, barium, and zinc.
Arsenic has a Type B level set well below the detectable levels using current analytical techniques; however,
the MDNR document states that local background levels should be used if less restrictive. The fact that all
borings detected arsenic indicates that it probably occurs naturally in these soils, In addition, most of the
nombers fall within a very narrow range (030 to 0.90 mg/kg). This indicates a suspected background level
of arsenic at the average level of 061 mgkg Figuring the standard deviation of these samples to be 0.26,
the patural expected range of arsenic wouldfallmlhmllurmsc of BDL t0 139 mg/kg (average : three
standard deviations). Based upon these facts, only the samples from soil borings SB 1, 9, 10, 11 and 30 are
significantly above background levels.
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Barium has. levels ranging from 3.0 t0 36.0 mg/kg. all of which are below the Type B level of 40
mg/kg stated in the January 8, 1992, Type B criteria, altbough the.levels in SB #s 1, 5, 9, 10, 16, and 20
show elevation above those of other borings. Zinc varied from 3.7 to 91 mg/kg with a Type B criteria of 20
mg/kg in soils. The soil borings above Type B criteria include SB #5 1.4, 6, 8,9, 10, 12, 13, 20, and 28,
Noze of the samples above Type B criteria were analyzed for TCLP criteria, making it impossible to
accurately evaluate whether the zinc is leachable. '

Analyzing these results, it appears that the levels of elevated metals is restricted to three distinct
areas around the project site. The first and largest is a strip munning along the western boundary of the site
beginning at Foster Street to the north and extending south to a point approximately 150 feet south of
Danaher Sn'ee!-(seecmloschapA)mdencompassu approximately 2,400 square yards. This arca is the
portion of the site where groundwater is closest to the surface and averages approximately two to three fect
below grade, resulting in a total of approximately 6,000 cubic yards of impacted soils. The second area
includes SB #s 1 and 16 at the very northeast camer of the site. This area encompasses approximately 1,200
square yards; and since the groundwater in this area isapproximmelysixfeetbelowgradc.llﬁsmulisina
maximum of 2,4000 cubic yards of impacted soils,

\ The final area of significant impaction lies in the area of SB #20 where the former ferry dock was
located. Based only upon the one soil boring in this area, it is estimated that approximately 900 cubic yards

of soil have been impacted in this area, givinga total of 9,300 cubic yards of soil impacted by metals on this

site.

PNA resuls are summarized in Table #2 and included in Appendix B. All thirty borings were
sampled for PNA constituents in the soils. Ten different PNA constitucats we:edetected in the soils of the
site, with detectable levels ranging from 0.38 to 2.1 mg/kg. All of the PNAs detected are typical constituents
of coal which were stored on this site in the past With the exception of naphthalene, all constituents are
considered to be unleachable and do not pose a threat to groundwater quality on the site. Naphthalene was
found in five borings (SB #s 9, 10, 11,21, and 30). SB #s 9, 10, and 11 fall within the area along the west:
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