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Kalamazoo Site History

« PCBs from recycling of carbonless
copy paper 1950s-1970s

* Primary human health exposure pathway |
through fish consumption

 Ecological exposure pathway to
exposed floodplain soils

* The ongoing, uncontrolled erosion of
contaminated paper wastes and solls from the
river banks is the most significant source of PCB
loading to the Kalamazoo River.
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Photos by MDEQ




Kalamazoo Site History

« August 1990: Site placed on NPL
« Michigan lead Agency

e October 2000: Draft

RI/FS submitted by PRPs

(Kalamazoo River Study Group: Georgia-

Pacific/Millennium Ho

dings LLC)

« 2005: Mediated negotiations between EPA,

MDEQ and KRSG

* April 2007: EPA took over lead Agency role for

the Kalamazoo River.
RI/FS for Kalamazoo

AOC for Supplemental
River and Portage Creek



Allied Paper, Inc./Portage
Creek/Kalamazoo River Site

« Operable Unit 1: Allied Paper Landfill

* Operable Unit 2: Willow Boulevard and A-
Site Landfill

e Operable Unit 3: King Highway Landfill
« Operable Unit 4: 12% Street Landfill

* Operable Unit 5: Portage Creek and 80
miles of Kalamazoo River

« Georgia Pacific/Hawthorn Mill Properties
* Operable Unit 7: Plainwell Mill Property
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Remedial Action Objectives

« RAO 1: Protect people who consume Kalamazoo
River fish from exposure to PCBs that exceed
protective levels. The RAOQO is expected to be
progressively achieved over time by meeting the
following targets for fish tissue and sediment.

— Fish Tissue Targets

« A reduction in fish tissue to the Michigan fish advisory level for
smallmouth bass to two meals per month (0.11 mg/kg total PCBs)
within 30 years.

 Achieve a non-cancer hazard index (HI) of 1.0 and a 10 cancer
risk within 30 years for the high-end sport angler (100% bass
diet;125 meals/year)

— Sediment Target

« A SWAC of 0.33 mg/kg or less in the Kalamazoo River following
completion of the remedial action

U.S. Environmental Protection Agency



Remedial Action Objectives

« RAO 2: Protect aquatic ecological receptors from
exposure to concentrations of PCBs in sediments
that exceed protective levels for local
populations.

« RAO 3: Protect terrestrial ecological receptors
from exposure to concentrations of PCBs in soils
that exceed protective levels.

« RAO 4: Reduce the transport of PCBs from to
downstream areas of the Kalamazoo and Lake
Michigan.

« RAO 5: Protect people that reside from exposure
to PCBs that exceed protective levels.

U.S. Environmental Protection Agency



Fish/Sediment/Soil

PRGS

PRGs for Area 1 of OU5
Media PRG for Total PCBs
Fish Tissue 0.042 mg/kg (RAO 1, cancer risk of 1 x 10-°)

0.072 mg/kg (RAO 1, non-cancer HI of 1)
0.6 mg/kg (RAO 2, ecological receptors)

Sediment 0.33 mg/kg (SWAC in each river section)

Floodplain Soil 11 mg/kg (all areas except residential)
2.5 mg/kg (residential areas)

U.S. Environmental Protection Agency



Risk Based PCB Concentrations for

Fish Tissue (mg/kg)
Fish tissue Fish tissue
concentration concentration
Rece ptor protective at target | protective at target
Cancer Risk of Hazard Index of 1
1E-05 (Immunotoxicity)

Sport Angler - CTE
Assumes 24 meals/year
15 g/day; bass only

Sport Angler-RME
Assumes 125 meals/year

78 glday; 50% site; bass
only

Subsistence Angler
Assumes 179 meals/year
110 g/day; bass only




Reference Area (Background) Fish
Concentrations (Average)

Species Ceresco Morrow Lake
mg/kg PCB mg/kg PCB

0.03 0.14

Below PRG for Sport Angler —

RME, Bass Only

0.24 0.50




Area 1 of Operable Unit 5
(The Kalamazoo River and
Portage Creek)

 Record of Decision: September 2015
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Plainwell Time Critical Removal

Action (TCRA)
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Plainwell Dam Removal

« Conducted April 2007 to
December 2009

 Removed 128,000 cy bank
and in-stream PCB
contaminated sediment

 Addressed 2 miles of the
Kalamazoo River from
Plainwell to the Plainwell
Dam

 Removed the existing
Plainwell dam and restored
river to historical free-flowing
channel
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Plainwell 2 Dam Area

GRAPHIC SCALE

o F 781 )

=nlp)
ALLIED PARER, INC./PORTAG ECREEKS
KA, LANAZ0O0 RIVER SUP ERFUND STTE

AREA 1 SUPPLEMENTAL REMEDIAL
EXPOSED SEDIMENT SAMP LING LOCATIO NS [ kaLamazoo RIVER NOTES: INVESTIGATION REPORT
O 2000 FOCUSED SAMPLING (BRCADIS) [ STAGING AREAS AND ACCESS ROADS 1. AERIAL 105 ECOLLECTED IN 2005 A4S RART OF THE EXPOSED SEDIMENT SAMPLE

207 TOP OF BANKSAIIP LING (ARCADIS) [ REMOVALAREA g?ﬁ:;gi:mﬂﬂ:gé:ﬁgmfsﬁg;‘m;“_ LOCI:A‘EOZNI‘)SAEI;-I'IA%EKUE LL

a
O 2008 PLAINWELL NO. 2 FLOODPLAIN SOILAND BANKSAMPLING (ARCADIS) |'_—| 4P PROXIMATE EXTENT OF FORMER INUNDWTION REMOWLACTION CONDITIORS).
o

03 NDEQ SAMPLING (MDEQ) m ARCAD'S | FSSEE

;
i
i
:
;
1
i
g
f
&
]
)
H
!
I
i
§
i
i
:
3

KAt [E003 AT 000! D00TGH. 3 YR Dvdioup. NG Cuaied By, 3" Lxd Savmd By i

KI2a |20 A7 000! 00T




Plainwell No. 2 Dam TCRA

August 2009 to December
2011

1.9 miles of river bank

 Removal of 14,200 cy PCB
contaminated bank and
floodplain material

« 12,000 cubic yards of sall
removed from banks and
floodplain

e 2,200 cubic yards from
oxbow/river area
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EPA lead: 2011-2014
Significant PCB source
$16M
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| Portage Creek Excavatlon Areas Map

SA5-A
SA3-A
SA1-B&C

2012
SA7
SA6
Axtell Creek
SA5D&C
- completed -

Complete in phases in 2-4 yrs
' Estlmated cost $15.8m

Major Roads
- Excavation Area Grid Boundary Jed®
i - Portage Creek Boundary
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Area 1 Work

« Three Removals
— 2007-2014
— $75M

« ROD
— 2015

— Sediment hot spot remediation in a 3-mile
upstream reach

— Floodplain solil excavation beyond scope of
Plainwell TCRA

— $23M
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AREA 1 REMEDIAL DESIGN WORK PLAN
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Max:Concentration iniCore

180 360 720 -
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e 255

Soil PCB Concentration (mg/kg) -

5-11 4 River Mile

¢ 11-20 CJArea 1 Study Boundary!
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35-50 272 TCRA Excavation Area‘

e >50

U.S. Environmental Protection Agency
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Allied Paper, Inc/Portage Creek/Kalamazoo River Superfund Site

Area 1
Pre-Design Investigation Work Plan - Addendum 3




Residential Floodplain Sampling Areas
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Area 1 Remedial Action

* Clean-up to be conducted in 2020-2023

U.S. Environmental Protection Agency
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Area 3 of Operable Unit 5

Lake Michigan
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Sediment Removal Approach

¥ (includes 20% contingency)

Area Est. Removal CY
Downstream







BRSA 1 Removal work

g @’tu "'{7’11"';

vh"'"

" Threatened
Mussel
relocation
before work
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Root Wad Placement




Restoration









Area 3 TCRA

« 2016-2018
« 35,000 cubic yards
¢ $32M




Area 3
Remedial Work Beyond Time-Critical

Removal Action
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Area 3
Remedial Work Beyond Time-Critical
Removal Action

| 1. ASRIAL MAGE DERIVED FROM ORTHOGRAPHIC DATASY AXIZ GEOSFATIAL,
LLC. OTSEGO AREA FLOWN SPRING 2010.

2. PCB CONCENTRATIONS GREATER THAN 1.0,25, 50, ETC. ARE BNNEDAT
THE NEXT HIGHEST 8IN OEPICTED IN THE LEGEND. PC8 CONCENTRATIONS
EQUAL TO THE MAXIMUM SIN RANGE VALUE ARE GROUFPED WITH THATEN ||
RANGE.

3. THE FIGURE DEPICTS THE MAXIMUM CONCENTRATION AT EACH LOCATION.
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d
I SEDIMENT SAMPLE LOCATION
7] MAX PCE CONC. (MAKE)
o <«@n
333
125 -—
255
511 : = PRE-TCRADESIGN VERIFICATION SAMPLE VALUE

@
1]
°
122
L3 B RIVER MILE MARKER FIGURE
e
L]

NO ACTION ANTICIPATED, SUBJECT TO CONFIRMATION
SAMPLING DURING REMEDIAL DESIGN

233 L) AREA 33TUDYAREA BOUNDARY 5 amec foster wheeler k I 3 9
-Ja

2= [ SHORELAE AFPROXIMATE)



Area 3

Path Forward

* Feasibility Study (FS) report under review
 Early 2020: Proposed Plan released
e Spring 2020: Record of Decision



peraple
»
alaimnazoag or Arec
/ \/ wond
As City augat,
City f.m. s Seal < A
«City 0 —_ § = :;: = # 25 SR
Lake Michi ¥ \__\ o Fo 'V;’"\\Q‘/
e ) Ho,
ity of G
__EFennville B
s A S
SEo ~—
) : -
. e ; - =
FOB S gy N W
Z Area 6 % Cmfﬂfn o
P y ROWBRIQGE DAM
Average , e Area 5| TS =T Asre;ozr DAM ¢ 4
Divar De Areo cng dlE Do Area A 2 LAINWELL DAM ( (/
- - es) Dep | acre |Area 3 Ciy of Praingihe” - h2
City of LAINWE g
Area 1 — Morrow Dam t ' oégoj el TJI
rea X — horrow Lam to 219 | 34 181 | 487 >k RS 2
Plainwell Dam ' Yt ¢/ \SuE
Area 1 — Portage Creek 2.0 2.3 32 8 - % R g e 1
Area 2 — Plainwell to Otsego 19 o5 450 96 o TR > -
City Dam 4 5 sl Sl “ace -
Area 3 — Otsego City to 34 38 200 83 : Vg_w\?fn - 2 3
Otsego Dam j;.; , S
rea 4 — Of to - e o g —
frowbridge Da o - o ff" j <-~\¥ =
— i 4 B City of Kalamazoo" 129 ] |
Jrea s - frowbridge to 01 | 43 | 202 | 317 £ S ek
egan City Dam ML it [City of Portage |
Area 6 — Lake Allegan 9.8 6.7 1,500 [1,650
Area 7_— Allegan Dam to 26 55 212 670
ake Michigan




Operable Unit 5:
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Area 4
Otsego Township Dam to

Trowbridge Dam

 Remedial Investigation Report: November 2018
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Area 4
Otsego Township Dam to

Trowbridge Dam
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Trowbridge Dam




 Alternative Screening document September
2019

* Feasibility Study Summer 2020

U.S. Environmental Protection Agency
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Area 5
Trowbridge Dam to
Allegan City Dam
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Area$s
Phase | Field Sampling Plan

o i V' ' v " -l |
:odlom msmamaymmmwmawmmmey : 3 Area 5 Investigation
wﬂznssteep 1Wﬂ5 Mwm - 2ee
Section 2: River Is wthin an Uncontnad valiey, ver contains lower banks, | e
Sver Jcortne z. :
bank types, floodpiains inskie meanders, flatier Ao Somr S, MR, O, e i d
_- WOOO.



Area 5
Trowbridge Dam to
Allegan City Dam

Phase I and Recon I core depths vary depending upon conditions at each core location.
Sediment cores were collected to refusal and analyzed for PCB through interval 5 (4 feet)
o0 2 PC8 vertical extent of <033 mg/kg , whichever was greater. SoilCores were collected
o interval 5 (4 feet) unless refusal was encountered. Soil cores were analyzed through
interval 3 (2 feet) or to a PCB vertical extent of <033 mg/kg, whichever was greater.

Phase L and Recon I core depths vary depending upon conditons a each core ocation. 1] istorialdata are shown for reference only. Evidence of deposition indicates t
Sediment cores were colected t refusa and analyzed for PCBs thugh interal 5 (4 feet) ([ historicl caa no longer e withinthe same interval 5 the SRI data (Phase | and Recon I,
ortoa PCB vertical extent o <0.33 mg/kg . whichever was greater. Sol cores were colected

N toinerual (4 feet) unless rfusal was encountered. Soi cores were analyzed through
interval 3 2 feet o to 3 PCB vertical extent of <033 ma/kg, whichever was greater
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Area 5
Trowbridge Dam to

Allegan City Dam

 Remedial Investigation Report due Spring
2020

U.S. Environmental Protection Agency
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Area 6
Allegan City Dam to Lake Allegan Dam
(Lake Allegan)
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Carp disturb sediment
70,000-90,000 carp in
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Area 6
Allegan City Dam to Lake Allegan Dam

(Lake Allegan)

 November 2021: Remedial Investigation

U.S. Environmental Protection Agency
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Area /
Lake Allegan Dam to Lake Michigan

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
PCBs in the Lower River Sediments and Soils

The Lower Kalamazoo River is a 26 mile long reach that runs from Lake
Allegan Dam downstream to Lake Michigan. The KRSG sampled this reach in
the winter and early spring of 2000. Sediment cores, floodplain soil cores, and
marsh soil cores were collected from the Ottawa and Pottawatamie Marshes,
and sediment cores were collected from Kalamazoo Lake.

In general, if PCBs were even detected, they were found in relatively low
concentrations. A total of 1,039 samples were analyzed, and in 91% (942
samples) the PCB concentration was less than 1.0 milligrams per kilogram
(mg/kg). In Kalamazoo Lake — a depositional area — the average PCB
concentration in the surface sediments was 0.49 mgkg.

Lake [
Michigan
All the lower river PCB data locations are shown on the map below. The

cores collected at each location were divided into multiple samples, and the
highest PCB concentrations at any depth in the core are highlighted.

Kalamazoo Lake
Lake Michigan in the distance

Marshy areas in
the Lower River
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“Surface” is defined as the upper 0-2 inches of sediment cores and the upper 0-6 inches of
marsh and floodplain soil cores.

ND - not detected

mg/kg - milligrams of PCB per kilogram of dry sediment or soil
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Area /
Lake Allegan Dam to Lake Michigan

 November 2022: Remedial Investigation

U.S. Environmental Protection Agency



Questions?

Jim Saric
saric.james@epa.gov
312.886.0992
www.epa.gov/superfund/allied-paper-kalamazoo

U.S. Environmental Protection Agency
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