MEETING MINUTES

RESTORATION ADVISORY BOARD
PLUM BROOK OFI‘:];NANCE WORKS
Meeting Date: December 12, 2001
Meeting Time: 7:00 p.m.

Meeting Location: BGSU Firelands

Meeting Attendecs:

Mark Bohne, RAR Co-Chairperson Archie Lunsey, OEPA

Rick Meadows, USACE, RAB Co-Chairperson Ron Nabors, OEPA

Jan Bohne, RAB Frank Albert, USACE

Bob Hermes, RAB Lannae Long, USACE

Richard Pitsinger, RAB Mikael Spangberg, IT Corporation
David Speer, RAB Mike Gunderson, IT Corporation
Gil Steinen, RAB Paul Goetchius, IT Corporation
Starr Truscott, RAB Mark Weisberg, IT Corporation
Lee Yeckley, RAB Helen Owens, ICI

Linda Ingram, USACE

e The RAB Meeting was held on Wednesday December 12, 2001 at BGSU- Firelands, located
in Huron, Ohio. The meeting was opened by Mr. Mark Bohne and Mr. Rick Meadows
USACE, RAB Co-Chairpersons.

e The agenda for the evening included the following presentations:

» TINT Areas A/C Screening-Level Ecological Risk Assessments, presented by Mr. Mark
Weisberg of IT Corporation

» Baseline Human Health Risk Assessment — TNT Areas A and C Remedial Investigation,
presented by Dr. Paul F. Goetchius

» Red Water Ponds Baseline Ecological Risk Assessment — presented by Mark Weisberg of
IT Corporation

» Summary - Groundwater Remedial Investigation — TNT and Red Water Ponds Areas —

- presented by Mike Gunderson of IT Corporation

e The NASA Point of Contact (POC) has changed, the new contact is Bob Lallier and he may
be contacted at (419) 621-3234 or email Robert.F.Lallier@grc.nasa.gov.
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SUMMARY

TNT AREAS A/C
SCREENING-LEVEL ECOLOGICAL
RISK ASSESSMENTS

FORMER PLUM BROOK ORDNANCE WORKS
SANDUSKY, OHIO

Presented by Mark Welsberg at:
PBOW Site Meeting — 2 A

by 2003
el december 12, 230l m
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| Presentation Outline |

® 1. Problem Formulation

= Ashes men hypathesss

+ Ecological she descriptens, Th E soeckes

* COPEC Solocion

= Astessmen recepion

* Conceptual sive modets

« Avsessmenimessuremon sndooints
® 2 Exposure Characterization

* Eocolgical Effects Chametarizaton

= 3. Aisk Characterization

| 4 Concluslons

ITQ

| Problem Formulation |

B Assessment null hypotheses:

+ potental lor adverse eco effects is minimal due to lack of
viable habitat for ecological receptors

* potential for adverse eco effects is minimal due to lack of
potential ecological recaplors

* potenial for adverse eco effects is minimal due 1o lack of
potential exposure pathways

+ potential for adverse eco effects is minimal due 1o lack of
potential stressor chemicals

® It null hypotheses rejected, predictive risk assess. triggered .

IT

Problem Formulation I

® Ecological site description based on site reconnalssance. Surface
waters Include Lindsley Ditch and unnamed drainage ditch to Pipe
Creek. Wetlands include small palusirine shrub scrub and

esmorgent habitats. Vegetative communities Include open field,
forest, and shrub thickel. Species inventorles for plants, birds,
mammals, reptiles, amphiblans, and fish summarized.

& |dentified threatened or endangered species at the sites include:

< TNT Area A: fringed gentian - Ohio potentially threatened;
bayberry - Ohlo endangered; Carex - undocumented sedge

=» TNT Area C: g - Ohio ¥ threatened sp.

il 1T

| Problem Formulation |

= Plant species identified:
= TNT Area A: 172 species (73 common or frequent)

< TNT Area C: 144 species (60 or trequent)
m Selected chemicals of potential ecological concern (COPECs),
based on organic and inorganic chemicals detected in surface soil
(0-2'), total soll (0-6"), surface water, and sediment samples
collected from the sites

" ® COPECs ultimately selected ware above both available
background concentrations in site media and above risk-based

screening ecological values
1T}

r Problem Formulation I

B TNT Area A COPECs B TNT Area C COPECs

selected included: salecled included:
< 14 COPECs in surface soil < 22 COPECs in surface soil
< 18 COPECs in total soil < 26 COPECs in total soil
= 18 COPECs in surf water - 21 COPECs in surf water
= 21 COPECs in sediment <% 21 COPECs in sediment

e
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[ Problem Formulation I
¥ Assessmeni Endpoints ® Moasuremen! Endpoints
+ Prolection and long-lerm % Comparison of total daily

survival for harblvorous dose lo species-speciiic
mammals toxicity endpoint values
& Protection snd long-term = Comparison of total daily
survival for omnivorous dose to species-specific
rammais ‘toxicity endpoint values
¥ Proteciion snd long-larm + Comparison of total daily
survival lor carmivorous dose lo species-spocilic
birds toxicity endpoinl values

ITIH

r Exposure Characterization I

8 Using uptake models and intake equations, estimated total dally
dose (in mg/kg bw-day) to selected plors,
Iincluding:

= Impacted soll, surface water, and llndimmt ingastion
= Impacted plant ingestion

< impacted terrestrial Invartobrate ingestion

< Impacted small mammal and small bird ingestion

® Site-specific uptake factors used from RWP BERA: Pb in sed to
aquatic inverts; nitroaromatics and PAHs in soll to terr Inverts

m M.

l Exposure Characterization - Ecological Effects |

o Develog it of toxieity (TRVs)
< Obtalned COPEC-specific chronic NOAEL or LOAEL for
fve test from the literature

% It chronic NOAELs or LOAELS not avallable, used LD,
values divided by uncertainty factor of 100, or other
uncaertalnty tactors, to account for endpaint

< Used safely factors to extrapolate from test species to
agsessmant receptors, depending on taxonomic ganus,
family, and order of each pair.

IT]

Procedural
Flow Chart for
Deriving RTVs
From Class-
Specific
Toxicity Data

| Ecological Effects Characterization |

= Development TRVs (continued)
= Scaled TRVs from lab test specles (rats and mice, otc) to
d wildlife it ptors using appropriate
power function of body weight ratios.
= See next slide for general TRV scaling equation.

I Ecological Effects Characterization ]

NOAEL, = the No Obser ‘GQ, « Level for the

wildlife ir £ikg-day)

NOAEL, = the M Q" s¢ Effect Level flor the test
s

BW, = ?’ o of the test species (kg)

BW,, Y"ﬂ welght of the wildlife indicator species

s c’ a hody weight scaling factor (s = 1/4 for mammals
und § = 0 for birds)
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. [ Conclusions l

® Based on uncerialnties of toxicity, and the fact that no wildlHe TE
species have been confirmed onsite, remedial actions solely to
loglcal T3 are not recommended at this time.

= As NOAEL-based hazards al TNT Area A are > 1,000 and LOAEL-
based harards are > 100 for some receptors, further evaluation is
recommended. Rigk drivers are PCBs, lead, and TNT.

B As NOAEL-based hazards at TNT Area C are > 30,000 and LOAEL-
based hazards are > 5,000 for some receplors, further evaluation
Is Risk dri are TNT, PCBs, and lead.

B Human heaith FRGs may be evaluated for eco p

. 1T




Ecological Effects Characterization

BWy\
NOAEL y = N()AELT[ ’ ]

the No Observed Adverse Effect Level for the
wildlife indicator species (mg/kg-day)

the No Obsel‘ved Adverse Effect Level f01 the test 2

species (mg/kg-day)
the body weight of the test species (kg)

the body weight of the w11dllte indicator specnes |

(ku)

a body welght scalmg tactcn (v, = 1/4 for mammals'f

and s = 0 for buds)




VVolume Il — Baseline Human Health Risk
Assessment

TNT Areas A and C Remedial Investigation
Former Plum Brook Ordnance Works
Sandusky, Ohio

RAB Meeting
12 December 2001

Paul F. Goetchius, DVM, DABT
_IT Corporation
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‘ Protocol for the Risk Assessment ‘

B Guidance documents from US EPA, OEPA, USACE

B Baseline Human Health Risk Assessment Work Plan

B Captures “lessons learned” from previous PBOW HHRAs

. ITHS




B To estimate the potential for cancer risk and noncancer

adverse health effects from exposure to chemicals released
to environmental media resulting from US DOD activities

B To provide this information in a format that facilitates
decision-making and site management

B To identify the uncertainties associated with the assessment
and articulate clearly their impact on the results/conclusions

IT




\

Risk Assessment and Uncertainty |

B Risk = (Toxicity Assessment) (Exposure Assessment)

® HHRA protocol incorporates safeguards to ensure protectiveness in the face of uncertainty

B Toxicity Assessment: 75 to 80% of the uncertainty (Tom McKone)

2>
>

Cancer: SF/URF usually 95% upper confidence limit on slope of dose-response curve

Noncancer: RfD/RfC designed to protect most sensitive members of population

B Exposure Assessment:

2>
>

ok

Receptor selection: upper bound on exposure for each plausible/possible exposure scenario

Data Evaluation
¢+ COPC selection
* RBRCs consistent with exposure scenarios
Intake rate estimation: RME for most chemicais:

1. (EPOY(CRY(EF)(ED)(cF)
(BW)AT)

Enlarged font terms = upper bounds

Lead: Young child blood-lead model (IEUBK) and adult blood-lead model contain statistical
modules



B Exposure Unit: the area over which a receptor is expected to be
randomly and uniformly exposed.

> Receptor-specific: groundskeeper & hunter vs construction
worker & resident

B Trouble with “hot spot” terminology

B STC reckoned as a conservative (upper bound) estimate of
average

“Total soil”

IT




On-Site Off-Site
Surface Total On-Site Off-Site Surface Surface
Chemical Soil Soil Sediment | Sediment | Water Water
TNT Area A

Metals:

Arsenic No No No No Yes No

Lead Yes Yes No No No No

Manganese No No No No Yes No
Nitroaromatics 4 6 No No 4 No
PCBs Yes Yes Yes, low | No No No
PAHs 3 - BaP, low |5, higher |No No

TNT Area C

Metals: NA NA

Arsenic No No No No

Chromium No Yes No No

Lead Yes Yes No No

Manganese No No No Yes
Nitroaromatics 6 6 5 NA 1 NA
PCBs Yes Yes Yes, low | NA No NA
PAHs 7 7 BaP, low |[NA No NA




Table 2-7

COPC Selection for Total Soil*
TNT Area A, Plum Brook Ordnance Works
Sandusky, Ohio

STC STC Source
Surface Subsurface Term
Chemical Name (mg/kg) Soil ° Soil Concentration
Metals
Lead 5.88E+02 1.19E+04 1.19E+04
Nitroaromatics
2-Amino-4,6-dinitrotoluene 9.23E+00 3.36E+01 3.36E+01
4-Amino-2,6-dinitrotoluene 5.98E+00 9.77E+00 9.77E+00
2-Nitrotoluene - 5.82E+02 5.82E+02
3-Nitrotoluene - 5.90E+01 5.90E+01
4-Nitrotoluene - 4.84E+02 4.84E+02
2,4 6-Trinitrotoluene 1.52E+02 2.59E+02 2.58E+02
PCB
Aroclor 1260 2.48E+00 6.98E+01 6.98E+01
Semivolatile Organic Compounds
2,4-Dinitrotoluene -- 8.91E+03 8.91E+03
2,6-Dinitrotoluene - 1.03E+04 1.03E+04
Benzo(a)anthracene 1.17E-01 2.95E-01 2.95E-01
Benzo(a)pyrene 1.07E-01 2.18E-01 2.18E-01
Benzo(b)fluoranthene 1.62E-01 3.05E-01 3.05E-01
Indeno(1,2,3-cd)pyrene - 9.896E-02 9.96E-02

COPC = Chemical of potential concem

STC = Source term concentration

mg/kg = Milligram per killogram

-- = Chemical was either not selecled as a COPC, or not detected.

# Total soil is defined in Section 2.1.1 of the texi.
® please see Table 2-4.
° Please see Table 2-5.

intatotalsollcope/ TS cope Tbl 2-7/12/11/2001



Table 2-16

COPC Selection for Total Soil®
TNT Area C, Plum Brook Ordnance Works
Sandusky, Ohio

STC STC Source
Surface Subsurface Term
Chemical Name (mg/kg) Soil ° Soil ® Concentration
Metals
Chromium - 2.02E+02 2.02E+02
Lead 9.34E+02 2.15E+02 9.34E+02
Nitroaromatics
2-Amino-4,6-dinitrotoluene 3.80E+01 5.22E+00 3.80E+01
4-Amino-2,6-dinitrotoluene 1.13E+01 5.18E+00 1.13E+01
1,3-Dinitrobenzene 7.51E-01 - 7.51E-01
2-Nitrotoluene - 5.08E+01 5.08E+01
4-Nitrotoluene - 6.74E+01 6.74E+01
2,4,6-Trinitrotoluene 4 13E+04 2.59E+03 4.13E+04
PCBs
Aroclor 1254 - 7.45E-01 7.45E-01
Aroclor 1260 4 88E+00 5.57E-01 4.88E+00
Semivolatile Organic Compounds
2,4-Dinitrotoluene 9.85E+00 2.75E+02 2.75E+02
2,6-Dinitrotoluene 9.52E+00 1.94E+01 1.94E+01
Benzo(a)anthracene 6.94E+00 3.90E+00 6.94E+00
Benzo(a)pyrene 6.33E+00 2.76E+00 6.33E+00
Benzo(b)fluoranthene 8.43E+00 3.90E+00 8.43E+00
Benzo(k)fluoranthene 2.05E+00 1.95E+00 2.05E+00
Chrysene 5.85E+00 3.89E+00 5.85E+00
Dibenz(a,h)anthracene 1.03E+00 1.40E+00 1.40E+00
Indeno(1,2,3-cd)pyrene 2.05E+00 1.95E+00 2.05E+00

COPC = Chemical of potential concern

STC = Source term concentration

mg/kg = Milligram per killogram

-- = Chemical was either not selected as a COPC, or not detected.

2 Total soil is defined in Section 2.1.1 of the text.
® Please see Table 2-13.
° Please see Table 2-14.

tntctotalsoilcope/TS cope TNT C Thl 2-16/12/1172001



B Cancer risk: suggest 1E-5 as within the risk management range

and allowing sufficient protection for additivity of cancer risk.

B Noncancer hazard: suggest concentrations based on Hl of 0.1 to
be consistent with other sites and to allow sufficient protection for
additivity for a class of morphologically and toxicologically similar
chemicals.

B RBRCs applied as conservative estimate of average concentration
for the appropriate exposure unit.

ITH




Indoor Construction
Groundskeeper Worker Worker
Total Total Total
Source Medium HI HI HI
Surface Soil 6.45E-01 2.76E-01 NA
Total Soil NA NA 6.04E+01
Surface Water NA NA 5.93E-02
Sediment NA NA NA
Total across all media 6.45E-01 2.76E-01 6.05E+01
Indoor Construction
Groundskeeper Worker Worker
Total Total Total Adult
Source Medium ILCR ILCR ILCR ILCR
Surface Soil 6.08E-06 2.71E-06 NA NA
Total Soil NA NA 3.51E-04 1.06E-02
Surface Water NA NA 5.13E-09 6.76E-08
Sediment NA NA 6.46E-08 2.38E-07
Total across all media 6.08E-06 2.71E-06 3.51E-04 1.06E-02

HI - Hazard index.
ILCR - Incremental lifetime cancer risk.
NA - Not applicable.

ol

ummary of Total Hazard and Total Cancer Risk
by Source Medium: TNT-A

On-Site Adult Child Venison
Resident Hunter Consumer
Total Total Total
HI HI HI
NA 3.30E-02 NA
2.19E+02 NA NA
2.93E-02 NA NA
NA NA NA
2.19E+02 3.30E-02 NA
Child
Adult Venison
On-Site Resident Hunter  Consumer
Child Total Total Total
ILCR ILCR ILCR ILCR
NA NA 4.46E-07  2.34E-08
1.63E-02 2.59E-02 NA NA
3.04E-08 9.79E-08 NA NA
4.63E-10 2.38E-07 NA NA
1.53E-02 2.59E-02 446E-07  2.34E-08



emicals of Concern and RiskBased |
Remediation Criteria On-Site Resident Exposure
to Total Soil: TNT-A

Source-Term Total HI Total ILCR

Concentration All Target Hazard Index All Target Risk Level
Chemical (mg/kg) Pathways 1.0 0.1 Pathways 1.00E-06 1.00E-05
Nitroaromatics
2-Amino-4,6-dinitrotoluene 3.36E+01 8.32E+00 4.04E+00 4.04E-01 NA NA NA
4-Amino-2 6-dinitrotoluene 9.77E+00 2.42E+00 4.04E+00 4.04E-01 NA NA NA
2-Nitrotoluene 5.82E+02 8.00E-01 7.28E+02 7.28E+01 NA NA NA
4-Nitrotoluene 4.84E+00 6.65E-01 7.28E+02 7.28E+01 NA NA NA
2,4 6-Trinitrotoluene 2.59E+02 7.70E+00 3.36E+01 3.36E+00 1.82E-05 1.43E+01 1.43E+02
PCB
Aroclor 1260 6.98E+01 NA NA NA 2.43E-04 2.87E-01 2.87E+00
Semivolatile Organic Compounds
2,4-Dinitrotoluene 8.91E+03 6.02E+01 1.48E+02 1.48E+01 1.19E-02 7.48E-01 7.48E+00
2,6-Dinitrotoluene 1.03E+04 1.39E+02 7.40E+01 7.40E+00 1.37E-02 7.48E-01 7.48E+00
Benzo(a)pyrene 2.18E-01 NA NA NA 4.02E-06 5.43E-02 5.43E-01

HI - Hazard index.

ILCR - Incremental lifetime cancer risk.
mg/kg - Milligrams per kilogram.

NA - Not applicable.




1 Non

Former Building
Number

1M
112
116
119
126
129
131
136
139
141
142
143
146
148
182
185
192
195

HI = Hazard Index.

ILCR = Incremental Lifetime Cancer Risk.

NA = Not applicable.

Construction Worker

HI

2.85E-02
5.34E-01
6.98E-04
4.06E+00
2.33E+00
NA
1.64E+00
NA
1.88E-01
7.75E-01
3.60E-01
6.71E-02
8.04E+00
7.70E-02
7.00E-02
1.68E-03
1.20E+01
5.69E+01

ILCR

2.04E-08
9.32E-08
1.36E-08
1.96E-06
2.65E-07
2.39E-09
4.34€E-07
3.26E-08
3.89E-06
1.69E-07
1.57E-07
8.39E-08
5.03E-07
2.40E-08
5.02E-07
1.02E-08
5.93E-05
3.47E-04

Total Soil Receptors

HI

9.90E-02
1.85E+00
2.54E-03
1.42E+01
8.07E+00
NA
5.71E+00
NA
6.52E-01
2.68E+00
1.24E+00
2.32E-01
2.78E+01
2.67E-01
2.55E-01
6.12E-03
4.38E+01
2.07E+02

On-Site Resident

ILCR

Adult Child
5.94E-07  8.94E-07
262E-06 4.10E-06
4.72E-07  5.60E-07
5.84E-05  8.54E-05
8.98E-06 1.10E-05
6.35E-08 1.06E-07
1.32E-05 1.89E-05
1.17E-06 1.31E-06
1.04E-04 1.73E-04
5.22E-06  7.30E-06
4.30E-06 6.92E-06
2.93E-06  3.43E-06
1.73E-05  2.08E-05
6.85E-07  1.06E-06
1.52E-05 2.19E-05
3.10E-07  4.44E-07
1.80E-03  2.59E-03
1.05E-02 1.51E-02

Total

1.48E-06
6.72E-06
1.03E-06
1.44E-04
2.00E-05
1.69E-07
3.21E-05
2.49E-06
2.77E-04
1.25E-056
1.12E-056
6.36E-06
3.81E-05
1.74E-06
3.71E-05
7.54E-07
4,39€E-03
2.57E-02

d

ummary by Building of total Cancer Risk an |
cancer Hazard by Receptor: TNT-A

10



Groundskeeper
Total
Source Medium HI
Surface Soil 9.54E+01
Total Soil NA
Surface Water NA
Sediment NA
Total across all media 9.54E+01
Indoor
Groundskeeper  Worker
Total Total
Source Medium ILCR ILCR
Surface Soil 5.43E-04 2.32E-04
Total Soil NA NA
Surface Water NA NA
Sediment NA NA
Total across ail media 5.43E-04 2.32E-04

Hl - Hazard index
ILCR - incremental lifetime cancer risk
NA - Not applicable

sl

Indoor Worker

Total
HI

4.08E+01
NA
NA
NA

4.08E+01

Construction
Worker
Total
ILCR

NA
5.01E-05
1.77E-08
1.36E-06
5.15E-05

Summary of Total Hazard and Total Cancer Risk
from Chemicals of Concern: TNT-C

Construction On-Site
Worker Resident
Total Total
HI HI
NA NA
3.60E+02 1.24E+03
1.59E-01 7.84E-02
1.37E+01 5.60E+00
3.74E+02 1.25E+03
On-Site Resident
Adult Child Total
ILCR ILCR ILCR
NA NA NA
1.57E-03 1.91E-03 3.48E-03
2.33E-07 1.05E-07 3.38E-07
551E-06 665E-06 1.22E-05
1.57E-03 1.92E-03 3.49E-03

Adult Child Venison
Hunter Consumer
Total Total
HI HI
4 88E+00 NA
NA NA
NA NA
NA NA
4.88E+00 NA
Child Venison
Adult Hunter  Consumer
Total Total
ILCR ILCR
3.39E-05 2.09E-07
NA NA
NA NA
NA NA
3.39E-05 2.09E-07

11



Source-Term Total HI

Concentration All
Chemical (mg/kg) Pathways
Nitroaromatics
2-Amino-4 6-dinitrotoluene 3.80E+01 9.41E+00
4-Amino-2,6-dinitrotoluene 1.13E+01 2.79E+00
2.4 6-Trinitrotoluene 4.13E+04 1.23E+03
PCBs
Aroclor 1254 7.45E-01 4,79E-01
Aroclor 1260 4.88E+00 NA
Semivolatile Organic Compounds
2,4-Dinitrotoluene 2.75E+02 1.86E+00
2,6-Dinitrotoluene 1.94E+01 2.62E-01
Benzo(a)anthracene 6.94E+00 NA
Benzo(a)pyrene 6.33E+00 NA
Benzo(b)fluoranthene 8.43E+00 NA
Dibenz(a,h)anthracene 1.40E+00 NA
Indeno(1,2,3-cd)pyrene 2.05E+00 NA

HI - Hazard index
ILCR - Incremental lifetime cancer risk
NA - Not applicable

ol

Target Hazard Index

1.0

4.04E+00
4.04E+00
3.36E+01

1.56E+00
NA

1.48E+02

7.40E+01
NA
NA
NA
NA
NA

0.1

4 04E-01
4.04E-01
3.36E+00

1.56E-01
NA

1.48E+01

7.40E+00
NA
NA
NA
NA
NA

Total ILCR

All
Pathways

NA
NA
2.89E-03

2.60E-06
1.70E-05

3.68E-04
2.59E-05
1.28E-05
1.17E-04
1.55E-05
2.15E-05
3.77E-06

Chemicals of Concern and Risk-Based
Remediation Criteria On-Site Resident Exposure
_ to Total Soil: TNT-C

Target Risk Level
1.00E-06 1.00E-05
NA NA
NA NA
1.43E+01 1.43E+02
2.87E-01 2.87E+00
2.87E-01 2.87E+00
7.48E-01 7.48E+00
7.48E-01 7.48E+00
5.43E-01 5.43E+00
5.43E-02 5.43E-01
5.43E-01 5.43E+00
6.51E-02 6.51E-01
5.43E-01 5.43E+00

12



Chemicals of Concern and Risk-Based

Remediation Criteria On-Site Resident Exposure
to Sediment: TNT-C

Source-Term Total HI

Concentration All Target Hazard Index
Chemical (mg/kg) Pathways 1.0 0.1
Nitroaromatics
2-Amino-4,6-dinitrotoluene 1.12E+01 3.08E-01 3.63E+01 3.63E+00
4-Amino-2,6-dinitrotoluene 1.28E+01 3.52E-01 3.63E+01 3.63E+00
2,4 6-Trinitrotoluene 1.50E+03 4.94E+00 3.03E+02 3.03E+01

HI - Hazard index

ILCR - Incremental lifetime cancer risk
mg/kg - Milligrams per kilogram.

NA - Not applicable

ITN




SUMMARY

RED WATER PONDS
BASELINE ECOLOGICAL RISK ASSESSMENT

FORMER PLUM BROOK ORDNANCE WORKS
SANDUSKY, OHIO

I Presentation Outline l

® 1. Introduction

® 2. SLERA Results and Problem Formulation
= 3. BERA Study Design

B 4, Verification of Field Sampling Design

| 5, Site Investigation and Data Analysis

® 6. Risk Charactorization

& 7. Conclusions

b 1T}y

Presented by Mark Welsberg at:
PBOW Site Meeting —< A [3
rs—"
(M| ber 12, 209
ol eI 5y LT
Pz M eyl
I ‘ Introduction g l

® Objective of BERA Is to produce a supplement to the Phase 1
- ning-Level Ecological Rlsk Assessment (SLERA) and to
provide additional site-specific information to risk managers to
allow them lo decide if revised estimated ecologlical hazards to
potentially exposed receptors are acceptable.

B Two sites within the Red Water Ponds (RWP) areas of PEOW were
the focus of the BERA:

- the West Area Red Water Pond (WARWP)
= the Pentolite Road Red Water Pond (PRRWP)

IT}

|  SLERA Results and Problem Formulation |

= [n the SLERA (IT, 2000), ecologlcal hazards were estimated using
historical and 1999 analytical data collected from both RWP areas.

B WARWP: hazards for receptors wera 28 for the deer mouse; 9 for
the cottontall rabbit; 96 for the shrew; 452 for the marsh wren: 38
for the raccoon; 8 for the white-tailed deer; 0.006 for the red-talled
hawik; 724 for the great blue heron; and 665 for the raccoon.

= PRAWP: hazards for receptors were 4 for the deer mouse; 3 for the
cotlontail rabbit; 15 for the shrew; 412 for the marsh wren; 6 for
the raccoon; 2 for the white- talled dear; 0.002 for the red-tailed
hawk; 126 for the great blue heron; and 38 for the raccoon,

1T

|  SLERA Results and Problem Formulation |

o Hazard drivers (l.e., those chemical constituents contributing the
most to the elevated hazards) were as follows, by media:
= Soll: naltroaromatics (ONT pounds), polynuclear
aromatic hydrocarbons (PAH), and antimony;

= Surface Water: aluminum, magneslum, lead, and iron; and

2 Sedi it lcs (DNT compounds), the PAH
carbazole, and the inorganics aluminum, iron, magnesium,
phosphorus, potassium, and calclum.

IT}

|  SLERA Resuits and Problem Formulation |

= Based on the findings of the SLERA and discussions with USACE,
the following was recommended:
< Collect ndditional surface water, sediment, and surtace soll
background data;
= Conduct terrestrial earthworm and aquatic worm bio-
accumulation studies to estimate uptake and bloavallability
of chemical constituents from soil and sediment;

< Conduct fish uptake study to estimate bicaccumuiation and
bioavailability of metals from surface water; and

= Conduct a literature search to obtain a more accurate avian

toxicity benchmarks




[ BERA Study Design |

® The Work Plan sampling and analysis plan inciuded:

2 Data needs,

< Analytical procedures,

< Sampling techniques,

< Quallty assurance/quality control,

< Land surveying,

- Decontamination procecures,

3 Sample preservation, packing, and shipping, and
< Investigation derlved waste management plan.

LT

| Verification of Field Sampling Design |

® Fleld verification Is Step 5 of the ERAGS eight-step process.

B [T ecologist verified that methods/sampling efforts (described In
the Work Plan) were actually feasiblo at the RWP sites,

® The Field Verlfication Vislt was conducted June 29-30, 2000, and a
memorandum documenting the site visit was propared. The site
conditions and feasibility of the proposed approach were sent to
CELRN, PBS and OEPA on July 18, 2000. OEPA review comments
on the Work Plan and M dum were i August 1, 2000.

& The Work Plan was subsequently revised and itted to
DEPA on August 31, 2000

IT]

[ Site Investigation and Data Analysis I

B Following OEPA-approved Wark Plan, sampling activities for soll,
surface watar, sadl fish and aquatic biota 9/2000.

= Samples were analyzod for key chemicals (1D'd in the SLERA).
& More background sampies taken for soll, sediment, surface water,

® RWP samples also used to perform bloaccumulation studies
(varthworm uptaka from soll; aquatic worm uptake from sedimant)
and toxicity tests (minnow and cladoceran [water fiea] toxicity
from surface watsr; amphipod ity from sedi ; earth
toxicity from soll).

ITH

I Site Investigation and Data Analysis I I

er Ponds (Table 5-7)

SEE ATTACHED SLIDE

I Risk Characterization I

® Results from the site investigation were used to revise and
supplement the SLERA risk characterization.
® COPECs (ID'd in SLERA) were reevaluated using the additional
background data and historic frequency of detection (FOD) data.
= Constituents were eliminated as risk driver COPECs if
concentrations were not found to be statistically greater
than background concentrations or if the FOD {by media)
was less than 5 percent and the constituent was not
detecled in the 8/2000 sampling event.

mn’

Risk Characterization |

® West Area RWP COPECs B Pentolite Road RWP COPECs

retained were: retained were:
- 810 COPECs in surf soil = 2/3 COPECs in surf soil
» Exchesion Raonale: FOO = Excumion Ratonale FOD
< 10/10 COPECs in total soil = 2/5 COPECs in total soil
- %5 COPECs in surf water S, R

= Exclusion Ratonalu: Blgrd

= 27 COPECs in sediment
+ Exclusion Rationale: Bhgrd

= /4 COPECs in surl water

= /3 COPECs in sediment
* Exclusion Rationales: Blgrel

IT]N




Risk Characterization Results |

8 Due to the highly conservative approach used in RME food chain
model, It Is very unfikely that estimated elevated hazards would be
expected to result In actual adverse effects in the real world.

® Site-specific toxicity testing demonstrated some biologically
significant toxicity (compared with lab contral) in a few surface
water, sediment, and soll samples, summarized as follows:

2 10% (Le., 1) of surl water samples had signif. minnow tox;
< 10% (Le., 1) of surf water samples had signif. water flea tox;
< None of the sediment samples showed significant

phiped icity, and;
2 17% (e, 1) of soil samples had signlfl. earthworm toxicity.

ITH

_ [ Risk Characterization Results |

a P i of the m d surface water toxicity, based on
the available data evaluating correlation statistics and graphical
plots, could not be reliably determined.

= For sediment, elevatod arsenic levels, and perhaps iron, were
Implicated as a potential cause of reduced amphlpod survival,
using correlation rasults and a graphlcal plots, however, the
reduced survival was not blologically significant (compared with
laboratory control).

E The potential cause of the measured earthworm soll toxicity was
suggested to be related to soll PAH concentrations.

i .

Risk Characterization Results (Table 6-20) I

SEE ATTACHED SLIDE ———

Nota: 1 must be > 0.60 1o be wignificant ol P 0.05-level

ITH

| Risk Characterization Results |

& [t Is Important to note that the toxicity measurad In the site media
phes was generally Ivaly minor, compared with the
Iaboratory controls. Survival or reproduction was by not
more than 25 and 30 percent (water and soll toxicity, respectivaly).

= Note: OEPA uses a significant difference of 20 percontasa’
level of Importance (OEPA review comment dated 7/26/01).

ITH

Risk Characterization Results |

® A weight of evidence summary was based on the two primary lines
of evidence presented in the BERA — the refined food chain model
and the site surface water, sediment, and soll toxicity studies.
< The more realistic CT food chaln model approach suggests
no adversa acological impacts for aither of the two RWP
sites. Alternatively, the highly conservative RME food chain
model approach suggestad some potential adverse effects
(trom Iron sediment concentrations at WARWP; from 1,3-
dinitrobenzene soil concentrations at PRRWP; and from
PAH soll concentrations at WARWP).

ITN

I Risk Characterization Results ]

m Welght of evidence (continued):

< Using toxicity study results, arsenic levels in sediment at
WARWP were implicated as potential cause of reduced
survival, although reduced survival was not stalistically
significant compared with the laboratory control.

< For WARWP solls, the polential cause of the measured soll
toxicity was suggested to be related to soil PAHs
concentrations.

< Constituents contributing to the measured surface water
toxicity could not be identitied based on the avallable data.

LT




- Site Investigation and Data
Analysis

Aquatic Organism Data - Red Water Ponds (Table 5-7)

Location @~ Species Count  Total Weight  Average Lengths (cm)
o (9 Weight (g)
West Area fathead 150 240 1.6 3.5 (average)
minnow _
West Area green 29 90 3.1 average = 4.8
| sunfish |
West Area green 9 115 13 average = 8.0
sunfish
West Area fathead 170 250 1.5 3.5 (average)
minnow '
Pentolite Rd fathead 165 140 0.85 2—4 ,some7
minnow
Pentolite Rd tadpoles 42 75 1.8 4and7
(2 size classes)
Pentolite Rd crayfish 59 130 2.2 5.0 (average)

16



Risk Characterization Results
(Table 6-20)

Test Species = Earthworm, Taxaity Endpoint = Survival

Statistical Correlation Between Earfimorm Comrelation Result Suggests
Constituent Survival and Sail Concentration the Following:

" Anthracene 10 Organic concentration mey be related fo todaty
Berzo(a)anthracene -0Z3 Organic concentration not related to toxiaty
Berzo(a)pyrene ~099 Organic concentration may be related fo foxiaty

" Berzo(bjfiuoranthene ~099 Organic concenfration may be related to taxicity
Berzo(ghi)perylene -10 Organic concentration may be related fo taxiaty

" Berzo{Kjfluoranthene -10 Organic concentration may be related to toxdaty

- Chrysene 099 Organic concentration may be related fo toxiaty

| Diberzo{ah)anthracene ~-099 Organic concentration may be related to taxidity
Fluoranthene —098 Organic concentration nay be related to taxidity
Huorene +0.53 Crganic concentration not related to toxiaty

"Tndeno(123-cd)pyrene —0% Organic conoentration may be related to Toxialy
Prenanthrene +044 Organic concentraion not related to foxiclty

-0.16 Organic concentration not related to toxiaty

Note: r2 must be > 0.60 to be significant at P 0.05-level

L7




SUMMARY

GROUNDWATER REMEDIAL INVESTIGATION
TNT AND REDWATER PONDS AREAS

FORMER PLUM BROOK ORDNANCE WORKS
SANDUSKY, OHIO

Presented To:
Restoration Advisory Board

December 12, 2001
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Groundwater Remedial Investigation

B A groundwater investigation was conducted at TNT Areas A, B,
and C beginning in 2001 to:

¢ Determine the nature of the waste
» Characterize contaminate plume boundaries
¢ Refine Site Conceptual Model

¢ Determine current and future routes of exposure as part
of a site conceptual exposure model

¢ Fill Data Gaps

e Soil samples from TNT Areas A, B, C, West Area Red
Water Pond, and Pentolite Road Red Water Pond.
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