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Meeting Time: 7:00 p.m. 
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Meeting Attendees: 

Mark Bohne, RAB Co-Chairperson 
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Jan Bohne, RAB 
Bob Hennes, RAB 
Richard Pitsingcr, RAB 
David Speer, RAB 
Gil Steinen, RAB 
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• The RAB Meeting was held on Wednesday December 12,200 1 at BGSU- Firelands, located 
in Huron, Ohio. The meeting was opened by Mr. Mark Bohne and Mr. Rick Meadows 
USACE, RAB Co-Chairpersons. 

• The agenda for the evening included the following presentations: 
)0> TNT Areas Ale Screening-Level Ecological Risk Assessments, presented by Mr. Mark 

Weisberg ofIT Corporation 
)0> 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 ofIT Corporation 

• 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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I Protocol for the Risk Assessment I 

• Guidance documents from US EPA, OEPA, USACE 

• Baseline Human Health Risk Assessment Work Plan 

• Captures "lessons learned" from previous PBOW HHRAs 
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Purpose of PBOW HHRA: 

• 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 

• To provide this information in a format that facilitates 

decision-making and site management 

• To identify the uncertainties associated with the assessment 

and articulate clearly their impact on the results/conclusions 

3 



II Risk Assessment and Uncertainty 

• Risk = (Toxicity Assessment) (Exposure Assessment) 

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

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

~ 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 

• Exposure Assessment: 

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

~ Data Evaluation 

• COPC selection 

• RBRCs consistent with exposure scenarios 

~ Intake rate estimatJon: RME for most chemicals: 

1= (EPC)(CR)(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 

4 



Exposure-Point Concentration 

• Exposure Unit: the area over which a receptor is expected to be 

randomly and uniformly exposed. 

-+ Receptor-specific: groundskeeper & hunter vs construction 

worker & resident 

• Trouble with "hot spot" terminology 

• STC reckoned as a conservative (upper bound) estimate of 

average 

• "Total soil" 

m 5 



Surface 
Chemical Soil 

Metals: 
Arsenic No 
Lead Yes 
Manganese No 

Nitroaromatics 4 

PCBs Yes 

PAHs 3 

Metals: 
Arsenic No 
Chromium No 
Lead Yes 
Manganese No 

Nitroaromatics 6 

PCBs Yes 

PAHs 7 

HHRA Results 
COPCs 

Total On-Site OfT-Site 
Soil Sediment Sediment 

TNT Area A 

No No No 
Yes No No 
No No No 

6 No No 

Yes Yes,low No 

4 BaP, low 5, higher 

TNT AreaC 

NA 
No No 
Yes No 
Yes No 
No No 

6 5 NA 

Yes Yes, low NA 

7 BaP,low NA 

On-Site OfT-Site 
Surface Surface 
Water Water 

Yes No 
No No 
Yes No 

4 No 

No No 

No No 

NA 
No 
No 
No 
Yes 

1 NA 

No NA 

No NA 
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Table 2-7 

cope Selection for Total Soil" 
TNT Area A, Plum Brook Ordnance Works 

Sandusky, Ohio 

Chemical Name (mg!kg) 
Metals 
Lead 
Nitroaromatics 
2-Amino-4,6-dinitrotoluene 
4-Amino-2,6-dinitrotoluene 
2-Nitrotoluene 
3-NitrotoJuene 
4-Nitrotoluene 
2,4,6-Trinitrotoluene 
PCB 
Aroclor 1260 
Semivolati le Organic Compounds 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
8enzo(a)anthracene 
8enzo(a)pyrene 
8enzo(b)fluoranthene 
Indeno(1 ,2,3-cd)pyrene 

cope = Chemical of potential concern 
STC = Source term concentration 
mglkg = Milligram per kiJlogram 

STC 
Surface 

Soil b 

S.BBE+02 

9.23E+OO 
S.9BE+OO 

1.52E+02 

2.4BE+OO 

1.17E-01 
1.07E-01 
1.62E-01 

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

/! Total soil is defined in Section 2.1 .1 of the text. 
b Please see Table 2-4 . 
C Please see Table 2-5. 

Intalotal5ollcopcl TS cope Thl 2-7I1211112OO1 

STC 
Subsurface 

Soil C 

1.19E+04 

3.36E+01 
9.77E+OO 
S.B2E+02 
S.90E+01 
4.84E+02 
2.S9E+02 

6.98E+01 

B.91E+03 
1.03E+04 
2.9SE-01 
2.1BE-01 
3.0SE-01 
9.96E-02 

Source 
Tenn 

Concentration 

1.19E+04 

3.36E+01 
9.77E+OO 
S.82E+02 
5.90E+01 
4.84E+02 
2.S9E+02 

6.9BE+01 

B.91E+03 
1.03E+04 
2.9SE-01 
2.1BE-01 
3.0SE-01 
9.96E-02 



Table 2·16 

COPC Selection for Total Soil:!. 
TNT Area C, Plum Brook Ordnance Works 

Chemical Name (mglkg) 
Metals 
Chromium 
Lead 
NitroaromaUcs 
2·Amino·4 ,6-dinitrotoluene 
4·Amino·2,6-dinitrotoluene 
1,3·Dinitrobenzene 
2·Nitrotoluene 
4· Nitrotoluene 
2 ,4 ,6-Trinitrotoluene 
PCBs 
Aroelor 1254 
Aroclor 1260 
Semivolatile Organic Compounds 
2 ,4· Dinitrotoluene 
2 ,6· Dinitrotoluene 
Benzo{a)anthracene 
8enzo(a)pyrene 
8enzo(b)tluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz{a,h)anthracene 
Indeno{1,2 ,3--cd)pyrene 

COPC .. Chemical of potential concern 
STC - Source term concentration 
mg/kg '" Milligram per killogram 

Sandusky, Ohio 

STC 
Surface 

Soil b 

9.34E+02 

3.S0E+01 
1.13E+Ol 
7.51E-Ol 

4.13E+04 

4.SSE+OO 

9.S5E+OO 
9.52E+OO 
6.94E+OO 
6.33E+00 
8.43E+OO 
2.05E+OO 
5.S5E+OO 
1.03E+OO 
2.05E+OO 

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

II Total soil is defined in Section 2 .1.1 of the text. 

b Please see Table 2· 13. 

e Please see Table 2·14. 

tntetolalsoloopelTS eopo; TNT C Tbl2·16112tt 11"2001 

STC 
Subsurface 

Soil e 

2.02E+02 
2.15E+02 

5.22E+OO 
5.18E+OO 

5.08E+01 
6 .74E+01 
2.59E+03 

7.45E-Ol 
5.57E-Ol 

2.75E+02 
1.94E+01 
3.90E+OO 
2.76E+OO 
3.90E+OO 
1.95E+OO 
3.89E+OO 
1.40E+OO 
1.95E+OO 

Source 
Term 

Concentration 

2.02E+02 
9.34E+02 

3.80E+Ol 
1.13E+Ol 
7.51 E-Ol 
5.0SE+01 
6 .74E+01 
4.13E+04 

7.45E-{)1 
4.88E+OO 

2.75E+02 
1.94E+01 
6.94E+OO 
6.33E+OO 
8.43E+OO 
2.05E+OO 
5.85E+OO 
1.40E+OO 
2.05E+OO 



Risk-Based Remedial Concentrations 

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

and allowing sufficient protection for additivity of cancer risk. 

• Noncancer hazard: suggest concentrations based on HI 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. 

• RBRCs applied as conservative estimate of average concentration 

for the appropriate exposure unit. 
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Summary of Total Hazard and Total Cancer Risk 
by Source Medium: TNT-A 

Indoor Construction 
Groundskeeper Worker Worker 

Total 
Source Medium HI 

Surface Soil 6.4SE-01 
Total Soil NA 
Surface Water NA 
Sediment NA 

Total across all media 6.4SE-01 

Groundskeeper 

Source Medium 

Surface Soil 
Total Soil 
Surface Water 
Sediment 

Total across all media 

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

Total 
ILCR 

6.0SE-06 
NA 
NA 
NA 

6.0SE-06 

Total Total 
HI HI 

2.76E-01 NA 
NA 6.04E+01 
NA S.93E-02 
NA NA 

2.76E-01 6.0SE+01 

Indoor Construction 

Worker Worker 
Total Total Adu lt 
ILCR ILCR ILCR 

2.71E-06 NA NA 
NA 3.S1E-04 1.0SE-02 
NA S.13E-09 6.76E-08 
NA 6.46E·08 2.38E-07 

2.71E-06 3.51E-04 1.06E-02 

On-Site Adult Child Venison 
Resident Hunter Consumer 

Total Total Tota l 
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 Tota l Total Total 
ILCR ILCR ILCR ILCR 

NA NA 4.46E-07 2.34E-OS 
1.S3E-02 2.S9E-02 NA NA 
3.04E-OS 9.79E-OS NA NA 
4.63E-10 2.3SE-07 NA NA 
1.53E-02 2.S9E-02 4.46E-07 2.34E-OS 
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Chemicals of Concern and Risk-Based 
Remediation Criteria On-Site Resident Exposure 

to Total Soil: TNT-A 

Source-Term Total HI Totat tLCR 
Concentration AU Target Hazard Index All T arge\ Risk Level 

Chemical (mg/kg) Pathways 1.0 0.1 Pathways 1.00E-06 1.00E-05 
Nitroaromatics 
2-Amin0.4,6-dinitrotoluene 3.36E+Ol 8.32E+OO 4.D4E+00 4.D4E-Ol NA NA NA 
4-Amino-2,6-dinitrotoluene 9.77E+OO 2.42E+OO 4.D4E+OO 4.D4E-Ol NA NA NA 
2-Nitrotoluene 5.82E+02 8.00E-Ol 7.28E+02 7.28E+Ol NA NA NA 
4-N itrotoluene 4.84E+OO 6.65E-Ol 7.28E+02 7.28E+01 NA NA NA 
2A,6-Trinitrotoluene 2.59E+02 7.70E+OO 3.36E+01 3.36E+OO 1.82E-05 1.43E+01 1.43E+02 
PCB 
Aroctor 1260 6.98E+01 NA NA NA 2.43E-D4 2.87E-01 2.87E+OO 
Semivolatile Organic Compounds 
2,4-Dinitrotoluene 8.91E+03 6.02E+01 1.48E+02 1.48E+01 1.19E-02 7.48E.()1 7.48E+OO 
2,6-Dinitrotoluene 1.03E+D4 1.39E+02 7.40E+01 7.40E+OO 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-Ol 

HI - Hazard index. 
ILCR - Incremental lifetime cancer risk . 
mglkg - Milligrams per kilogram. 
NA - Not applicable. 
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Summary by Building of total Cancer Risk and 
Noncancer Hazard by Receptor: TNT-A 

Total Soil Receptors 
Construction Worker On-Site Resident 

Former Building HI ILCR HI ILCR 
Number Adult Child Total 

111 2.B5E-02 2.04E-OB 9.90E-02 5.94E-07 B.94E-07 1.49E-06 
112 5.34E-01 9.32E-OB 1.B5E+OO 2.62E-06 4.10E-06 6.72E-06 
116 6.9BE-04 1.36E-OB 2.54E-03 4.72E-07 5.60E-07 1.03E-06 
119 4.06E+OO 1.96E-06 1.42E+01 5.84E-05 B.54E-05 1.44E-04 
126 2.33E+OO 2.65E-07 B.07E+OO B.9BE-06 1.10E-05 2.00E-05 
129 NA 2.39E-09 NA 6.35E-OB 1.06E-07 1.69E-07 
131 1.84E+OO 4.34E-07 5.71E+OO 1.32E-05 1.B9E-05 3.21E-05 
136 NA 3.26E-OB NA 1.1 7E-06 1.31E-06 2.49E-06 
139 l.BBE-01 3.B9E-06 6.52E-01 1.04E-04 1.73E-04 2. 77E-04 
141 7.75E-01 1.69E-07 2.6BE+OO 5.22E-06 7.30E-06 1.25E-05 
142 3.60E-01 1.57E-07 1.24E+OO 4.30E-06 6.92E-06 1.12E-05 
143 6.71E-02 B.39E-OB 2.32E-01 2.93E-06 3.43E-06 6.36E-06 
146 B.04E+OO 5.03E-07 2.7BE+01 1.73E-05 2.0BE-05 3.81E-05 
148 7.70E-02 2.40E-OB 2.67E-01 6.85E-07 1.06E-06 1.74E-06 
182 7.00E-02 5.02E-07 2.55E-01 1.52E-05 2.1 9E-05 3.71E-05 
185 1.68E-03 1.02E-OB 6.12E-03 3.10E-07 4.44E-07 7.54E-07 
192 1.20E+01 5.93E-05 4.38E+01 1.80E-03 2.59E-03 4.39E-03 
195 5.69E+01 3.47E-04 2.07E+02 1.05E-02 1.51E-02 2.57E-02 

HI = Hazard Index. 
ILCR = Incremental Lifetime Cancer Risk. 
NA = Not applicable. 
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Summary of Total Hazard and Total Cancer Risk 
from Chemicals of Concern: TNT-C 

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 
Source Medium ILCR 

Surface Soil 5.43E-Q4 
Total Soil NA 
Surface Water NA 
Sediment NA 

Total across all media 5.43E-04 

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

Total 
ILCR 

2.32E-04 

NA 
NA 

NA 

Z.3ZE-04 

Indoor Worker 
Total 

HI 

4.0BE+01 

NA 

NA 
NA 

4.0BE+01 

Construction 
Worker 
Total 
ILCR 

NA 

S.01E-OS 

1.77E-OB 
1.36E-06 

5.15E-05 

Construction On~Site Adult Child Venison 
Worker Resident Hunter Consumer 

Total Total Total Total 
HI HI HI HI 

NA NA 4.BBE+OO NA 

3.60E+02 1.24E+03 NA NA 

1.S9E-01 7.B4E-02 NA NA 
1.37E+01 S.60E+OO NA NA 

3.74E+OZ 1.Z5E+03 4.BBE+OO NA 

Child Venison 
On-Site Resident Adult Hunter Consumer 

Adult Child Total Total Total 
ILCR ILCR ILCR ILCR ILCR 

NA NA NA 3.39E-05 2.09E-07 

1.S7E-03 1.91 E-03 3.4BE-03 NA NA 

2.33E-07 1.05E-07 3.3BE-07 NA NA 

5.51E-06 6.6SE-06 1.22E-OS NA NA 

1.57E-03 1.9ZE-03 3.49E-03 3.39E-05 2.09E-07 
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Chemicals of Concern and Risk-Based 
Remediation Criteria On-Site Resident Exposure 

to Total Soil: TNT-C 

Source-Term TotalHt TotatlLCR 
Concentration All Target Hazard Index All Target Risk Level 

Chemical (mglkg) Pathways 1.0 0.1 Pathways 1.00E-06 1.00E-OS 
Nitroaromatics 
2-Ami no-4 ,6-din~rotoJuene 3.80E+Ol 9.41E+00 4.04E+00 4.04E-Ol NA NA NA 
4-Amino-2,6-d initrotoluene 1.13E+Ol 2.79E+00 4.04E+00 4.04E-Ol NA NA NA 
2,4,6-Trinitrotoluene 4.13E+04 1.23E+03 3.36E+Ol 3.36E+OO 2.89E-03 1.43E+Ol 1.43E+02 
PCBs 
Aroclar 1254 7.4SE-Ol 4.79E-Ol l.56E+OO 1.S6E-Ol 2.60E-06 2.87E-Ol 2.87E+OO 
Aroelcr 1260 4.88E+OO NA NA NA HOE-OS 2.87E-Ol 2.87EtOO 
SemivolatiJe Organic Compounds 
2,4-Dinitrotoluene 2.7SE+02 1.86E+OO 1.48E+02 1.48E+Ol 3.68E-04 7.48E-Ol 7.48E+00 
2,6-Dinitrotoluene 1.94E+Ol 2.62E-Ol 7.40E+Ol 7.40E+OO 2.S9E-OS 7.48E-Ol 7.48E+00 
Benzo(a}anthracene 6.94E+00 NA NA NA 1.28E-OS S.43E-Ol S.43E+00 
Senzo(a)pyrene 6.33E+00 NA NA NA 1. 17E-04 S.43E-02 S.43E-Ol 
8enzo(b)fluoranthene 8.43E+OO NA NA NA l.SSE-OS S.43E-Ol S.43E+00 
Oibenz(a,h)anthracene 1.40E+OO NA NA NA 2.1SE-OS 6.S1E-02 6.S1E-Ol 
tndeno(1 ,2,3-<:d)pyrene 2.0SE+OO NA NA NA 3.77E-06 S.43E-Ol S.43EtOO 

HI - Hazard index 
ILCR -Incrementa l lifetime cancer risk 
NA - Not applicable 
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Chemicals of Concern and Risk-Based 
Remediation Criteria On-Site Resident Exposure 

to Sediment: TNT-C 

Source-Term 
Concentration 

Chemical (mg/kg) 
Nitroaromatics 
2-Amino-4,6-dinitrotoluene 1.12E+Ol 
4-Amino-2,6-dinitrotoluene 1.2BE+Ol 
2,4,6-Trinitrotoluene 1.50E+03 

HI - Hazard index 
ILCR - Incremental lifetime cancer risk 
mg/kg - Milligrams per kilogram. 
NA - Not applicable 

Total HI 
All 

Pathways 

3.0BE-Ol 
3.52E-Ol 
4.94E+00 

Target Hazard Index 
1.0 0.1 

3.63E+Ol 
3.63E+Ol 
3.03E+02 

3.63E+00 
3.63E+00 
3.03E+Ol 
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Site Investigation and Data 
Analysis 

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

Location Species Count Total Weight Average Lengths (cm) 
I (g) W~ight (g) 

West Area fathead r 150 240 1.6 3.5 (average) 
minnow 

I 

West Area green 29 90 3.1 average = 4.8 
sunfish 

West Area 
- . 

9' 115 green 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, some 7 
minnow 

Pentolite Rd tadpoles 42 75 1.8 4 and 7 
(2 size classes) 

Pen to lite Rd crayfish 59 130 2.2 5.0 (average) 
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Risk Characterization Results 
(Table 6-20) 
es= = 
al 

(hIlS titucnt &.viva! ;rd Scil O:A iCIlI troiial 

+ 
pyrena 

+ 

Note: r2 must be > 0.60 to be significant at P O.OS-Ievel 
27 
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Groundwater Remedial Investigation 

• A groundwater Investigation was conducted at TNT Areas A. B, 

and C beg inning in 2001 to: 

fiw.il 
~ 

• Detennine 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 

.5011 samples from TNT Areas A. e, C, West Area Red 
Water Pond, and PenloUle Road Red Water Pond. 
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