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OU-5 Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site December 19, 2014

Area 1 Feasibility Study

Central Tendency Sport Angler®-3

0 +

A (]

High End Sport Angler®-3

Subsistence Angler®:3

Ecological Receptors?®

(7 . Mink: 0.5 mg/kg - 0.6 mg/kg

ATTen T Ha, 100% SMB Diet: 0.088 me/ke - 2.64 me/ke

O + [J cancer Risk, Mixed Diet?: 0.012 mg/kg - 1.2 mg/kg

A @ B H0,100%SMB Diet: 0.034 mg/kg - 1.02 mg/kg A HQ=0.1

A O B HQ, Mixed Diet% 0.02 mg/kg - 0.6mg/kg B HO=3

Cancer Risk, 100% SMB Diet: 0.007 mg/kg - 0.7 mg/kg and 24% carp

Cancer Risk, Mixed Diet?: 0.004 mg/kg - 0.4 mg/kg

HQ, 100% SMB Diet: 0.012 mg/kg - 0.36 mg/kg

HQ, Mixed Diet? 0.007 mg/kg - 0.21 mg/kg

- Bald Eagle: 1.4 mg/kg -1.7 mg/kg

Figure 2-1
PCB Sediment RBCs Protective of Human and Ecological Receptors
Based on Risk from Fish Ingestion

0.051 mg/kg - 5.1 mg/kg
[J cancer Risk, Mixed Diet?: 0.03 mg/kg - 3.0 mg/kg

) - i .
W HQ Mixed Diet’: 0.052 mg/kg - 1.56 mg/kg 1. RBC ranges for human exposure scenarios:

- Cancer risk range = 1x10 to 1x10*
O 1x10°%

O 1x10*

- Non-cancer HQ range = 0.1 to 3

® HQ=1

2. Mixed diet of 76% smallmouth bass (SMB)

3. High End Sport Angler assumed to ingest 50
percent of fish from the site.

4. Range for ecological receptors based on
NOAEL and LOAEL RBCs HQ =1.

o/ )
0.33 mg/kg recommended PRG
(see Section 2.4.5)

RBCs for Sediment (mg/kg) PRG = Preliminary Remediation Goal
RBC = Risk Based Concentration
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Figure 2-2
PCB RBCs Protective of Human and Ecological Receptors
Based on Risk from Floodplain Surface Soil Exposure

23 + 139
Recreational Receptor

25 15 11 mg/kg recommended PRG
Residential
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17 54
Red Fox
3 27
Short-Tailed
Shrew
44 I T 137
29 + H 38 .
Red-Tailed Hawk
23 N Y 70 Notes:
0.3 + : H 20 H High Sensitivity
House Wren MR  Mid-Range Sensitivity
+ Geometric Mean
7 65 Recommended PRG
0.3580H 5 .
American Woodcock (11 mg/ke) .
*Lowest and highest RBCs for mid
and high sensitivity receptors
.y = VR B selected from Approaches 1, 2,
0.2+ - H 16 and 3 to represent ranges.
American Robin
0 20 40 60 80 100 120 140 160

Range of PCB RBCs for Floodplain Surface Soil (mg/kg)
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Figure 3-4
Box and Whisker Plots of Shallow (0-6”) PCB Data by Transverse Location
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Notes:

1. Boxes extend from lower quartile value (25%) to upper quartile value (75%). The median value is shown as a bold
line inside the box. Whiskers extend 1.5 times the inter-quartile range (i.e., box height) above and below the box.
Whiskers do not appear equal length due to log scale.

2. Numbers inside each box represent the total number of data points in that geomorphic category.
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Figure 3-5
Box and Whisker Plots of Deep (>6”) PCB Data by Transverse Location
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1. Boxes extend from lower quartile value (25%) to upper quartile value (75%). The median value is shown as a bold
line inside the box. Whiskers extend 1.5 times the inter-quartile range (i.e., box height) above and below the box.
Whiskers do not appear equal length due to log scale.

2. Numbers inside each box represent the total number of data points in that geomorphic category.



Figure 3-6

Process Flow Diagram: Identification of Area 1 Sediment Remediation Areas
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OU-5 Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site December 19, 2014
Area 1 Feasibility Study

Figure 3-11
Ranked Plot of Area 1 PCB Floodplain Data Surrogates

for Estimating Residential Exposure
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Figure 4-1a
Fish Tissue Projections for S-2:
Smallmouth Bass Fillet
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Figure 4-1b
Fish Tissue Projections for S-2:
Smallmouth Bass Young of Year Whole Body
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Figure 4-1c
Fish Tissue Projections for S-2:
Common Carp Fillet

3.5
\\
N
3.0 \ -
\.
2.5
— ~
o ~~_y Upper Bound
SN S
o) ~.
£ Sel
S ~
c S
8 20 —
= ~
© Se
S
= RN
[ Se
O ~<
o ~o
c S~
o ~o.
O 15
om .
) N,
e N
© N\
° N
- N
1.0 -
\.
~. h -
. ~~“~-
. ‘-“-‘
.\4 ‘~__“§§‘
MDCH: 2 Meals Per Month . -~
0.5
2012 Morrow Lake
Reference Concentration RY C~.
RBC: High End 2006 C R ir Ref Concentrati RBC: High End Sport Angler " — - —
Sport Angler 10_5 eresco Reservolir Rererence Concentration L Rigl _p g ———
0.0 : —

-2 3 8 13 18 23 28

2012 Morrow Lake Reference Concentration = 0.29 mg/kg

2006 Ceresco Reservoir Reference Concentration = 0.13 mg/kg

MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler HQ = 1 =0.072 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler 10 =0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler 105 = 0.042 mg/kg
Refer to Table I-3.1 for definition of segments
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Figure 4-2a
Fish Tissue Projections for S-3:
Smallmouth Bass Fillet
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2012 Morrow Lake Reference Concentration = 0.23 mg/kg
MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler (HQ = 1) =0.072mg/kg ~ _____ Upper Bound S-3: Section 2-4 Hotspots (Upper Bound Step DOWh)
Human Health Fish Consumption RBC: High End Sport Angler (10*) = 0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10°%) = 0.042 mg/kg e S-3: Section 2-4 Hotspots (Mid Approximation Step Down)

2006 Ceresco Reservoir Reference Concentration = 0.026 mg/kg

Refer to Table I-1.2 for definition of segments —-—--Lower Bound S-3: Section 2-4 Hotspots (Lower Bound Step Down)
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Figure 4-2b
Fish Tissue Projections for S-3:
Smallmouth Bass Young of Year Whole Body
0.8
0.7 s
\\" Mink RBC
0.6 \.\ 2!
' Upper Bound
5 1 Lo
= \ N
E) | R
£ 0.5 ! e
c ! \\
.0 | AN
L \\
o | .
€ \ b
S 0.4 + <
£ |
S U T 2006 Morrow Lake Reference ¥
@ \, T Concentration
\ ~
£ 03 < S
s N\ AR
P Lower N Tl
Bound . Rl
0.2 DN =~
\'\,\ \‘~\\ 2006 Ceresco Reservoir
S~ TTeell Reference Concentration 3
0.1
0.0
-2 3 8 13 18 23 28 33 38 43 48 53 58 63 68
Years to Achieve PRG after ROD Issuance
----- U B d S-3: Section 2-4 Hotspots (U B d Step D
Mink RBC - 0.60 mkg pper Boun ection otspots (Upper Bound Step Down)
2006 Morrow Lake Reference Concentration = 0.34 mg/kg e S-3: Section 2-4 Hotspots (Mid Approximation Step Down)
2006 Ceresco Reservoir Reference Concentration = 0.12 mg/kg )
Refer to Table 1-2.2 for definition of segments —-—--Lower Bound S-3: Section 2-4 Hotspots (Lower Bound Step Down)
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Figure 4-2c
Fish Tissue Projections for S-3:
Common Carp Fillet
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2012 Morrow Lake Reference Concentration = 0.29 mg/kg

2006 Ceresco Reservoir Reference Concentration = 0.13 mg/kg

MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler HQ =1 =0.072 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler 10 =0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler 10 =0.042 mg/kg
Refer to Table I-3.2 for definition of segments

33 38 43 48 53 58 63 68 73 78 83 88 93 98
Years to Achieve PRG after ROD Issuance

————— Upper Bound S-3: Section 2-4 Hotspots (Upper Bound Step Down)
e S-3: Section 2-4 Hotspots (Mid Approximation Step Down)

—-—-- Lower Bound S-3: Section 2-4 Hotspots (Lower Bound Step Down)
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Figure 4-3a
Fish Tissue Projections for S-4:
Smallmouth Bass Fillet
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2012 Morrow Lake Reference Concentration = 0.23 mg/kg
MDCH: 2 Meals Per Month = 0.11 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (HQ = 1) = 0.072 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler (10%)=0.42mg/kg ~ ~~ 777 Upper Bound S-4: Section 2-4 Hotspots and Section 3 Edges (Upper Bound Step DOWH)

Human Health Fish Consumption RBC: High End Sport Angler (10°5) = 0.042 mg/kg e 5-4: Section 2-4 Hotspots and Section 3 Edges (Mid Approximation Step Down)
2006 Ceresco Reservoir Reference Concentration = 0.026 mg/kg
Refer to Table 1-1.3 for definition of segments —-—-- Lower Bound S-4: Section 2-4 Hotspots and Section 3 Edges (Lower Bound Step Down)
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Figure 4-3b
Fish Tissue Projections for S-4:
Smallmouth Bass Young of Year Whole Body
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Mink RBC = 0.60 mg/kg
2006 Morrow Lake Reference Concentration = 0.34 mg/kg
2006 Ceresco Reservoir Reference Concentration = 0.12 mg/kg
Refer to Table I-2.3 for definition of segments

e S-4: Section 2-4 Hotspots and Section 3 Edges (Mid Approximation Step Down)
—-—--Lower Bound S-4: Section 2-4 Hotspots and Section 3 Edges (Lower Bound Step Down)
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Figure 4-3c
Fish Tissue Projections for S-4:
Common Carp Fillet
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2012 Morrow Lake Reference Concentration = 0.29 mg/kg

2006 Ceresco Reservoir Reference Concentration = 0.13 mg/kg

MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler (HQ =1) = 0.072 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10) = 0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10°) = 0.042 mg/kg
Refer to Table I-3.3 for definition of segments

Years to Achieve PRG after ROD Issuance

Upper Bound S-4: Section 2-4 Hotspots and Section 3 Edges (Upper Bound Step Down)
e S-4: Section 2-4 Hotspots and Section 3 Edges (Mid Approximation Step Down)
—-—-- Lower Bound S-4: Section 2-4 Hotspots and Section 3 Edges (Lower Bound Step Down)
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Figure 4-4a
Fish Tissue Projections for S-5:
Smallmouth Bass Fillet
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2012 Morrow Lake Reference Concentration = 0.23 mg/kg

MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler (HQ = 1) = 0.072 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10*) = 0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10°) = 0.042 mg/kg
2006 Ceresco Reservoir Reference Concentration = 0.026 mg/kg

Refer to Table I-1.4 for definition of segments

Years to Achieve PRG after ROD Issuance

Upper Bound S-5: Area-wide Removal (Upper Bound Step Down)
e S-5: Area-wide Removal (Mid Approximation Step Down)

—-—--Lower Bound S-5: Area-wide Removal (Lower Bound Step Down)
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Figure 4-4b
Fish Tissue Projections for S-5:
Smallmouth Bass Young of Year Whole Body
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Mink RBC = 0.60 mg/kg

2006 Morrow Lake Reference Concentration = 0.34 mg/kg
2006 Ceresco Reservoir Reference Concentration = 0.12 mg/kg
Refer to Table I-2.4 for definition of segments
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e S-5: Area-wide Removal (Mid Approximation Step Down)

- Lower Bound S-5: Area-wide Removal (Lower Bound Step Down)
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Figure 4-4c
Fish Tissue Projections for S-5:
Common Carp Fillet
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2012 Morrow Lake Reference Concentration = 0.29 mg/kg

2006 Ceresco Reservoir Reference Concentration = 0.13 mg/kg

MDCH: 2 Meals Per Month = 0.11 mg/kg

Human Health Fish Consumption RBC: High End Sport Angler (HQ =1) = 0.072 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10*) = 0.42 mg/kg
Human Health Fish Consumption RBC: High End Sport Angler (10°%) = 0.042 mg/kg
Refer to Table I-3.4 for definition of segments
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e S-5: Area-wide Removal (Mid Approximation Step Down)
—-—--Lower Bound S-5: Area-wide Removal (Lower Bound Step Down)
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