
AGENDA 
RESTORATION ADVISORY BOARD (RAB) 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SPAWAR Conference Room, Building 68 
St. Juliens Creek Annex 

Thursday, September 14,2000,6:30 PM 

WELCOME & INTRODUCTION 

RAB FACILITY TOUR 

NPL LISTING & TEAM PARTNERING 
Upcoming Events 

COMMUNITY RELATIONS PLAN 
Community comments 

SITE MANAGEMENT PLAN 
& MASTER PROJECT PLANS 
Purpose and Status 

REMEDIAL INVESTIGATIONS 
Update & Status 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Findings 

HUMAN HEALTH RISK ASSESSMENT 
What is risk? How is risk calculated? 
What does the determined risk mean? 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
PreliminaT Risk Assessment Findings 

BREAK 

ECOLOGICAL RISK ASSESSMENT 
The ERA process 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Risk Assessment Findings 

ROUNDTABLE / Q&As 
Comments 
Schedule site visit & next meeting 

John Ballinger 
Regional Environmental Group 

Bob Mann 
Community Co-Chair 

Jeff Harlow 
Regional Environmental Group 

John Ballinger 
Regional Environmental Group 

Jeff Harlow 
Regional Enviromnental Group 

Lynne France 
CDM Federal 

Sherri Eng 
Naval Facilities Engineering 
Command 

Tim Reisch 
Naval Facilities Engineering 
Command 

Jeff Harlow/Bob Mann 

COMMENTS/ANNOUNCEMENT OF FUTURE MEETINGS: 
RAB MEETINGS Thursday, 14 December 2000 

Thursday, 08 March 2001. 

CLOSING REMARKS & ADJOURN 
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Determine Contaminants of C 

l Delineate the Extent of Contaminatio 

0 Determine Potential Risk to Human Hea 

0 Determine Potential Risk to the Environme 
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Subsurface Soil Sample Locations 
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vestigation 

l Surface Geophysical Surveys 
l UXO clearance 
l Surface water and sediment sample 

collection 
l Surface and subsurface soil sample 

collection 
l Ground water investigation of water-table 

and Upper Yorktown Aquifers 



Surface Soil Sample Location 
W E Site 1 

St. Juliens Creek Anne: 
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LEGEND 
Subsurface Soil Sample Locaticns 
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Subsurface Soil Sample Locations 
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LEGEND 
63 Sedimntaml Surface Water Smple Locaticns 
N Roads 

Sediment and Sutface Water 
Sample Locations 

Site 4 
St. Juliens Creek Annex 

400 Feet 
I 
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LEGEND 
@ Qoumlwater Sample Locations 

A/ Roads 
@site Buildings 

I Water Bodies 
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l Definitions 

l Uses of Risk Assebsment 

l Components of the Risk Assessment 
Process 

l New Directions in Risk Assessment 

l Communicating Risks 
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l Risk The Likelihood of injury or disease 
Resulting from Exposure to Potential 
Hazard 

l Safety: The probabilitv of no adverse 
occurrences under a specific set of 
circumstances 

l Risk Assessment: The science of evaluating 
the potential for adverse occurrences 
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Risk Assessment -vs- Risk Management 
? 

.- 

RiskManagement :_ . 
,:,. 
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l Baseline (neaction) Risk 
-Howbadisitnow? 

- How bad could it become if nothing is done? 

l Prioritization of Remedial Alternatives !i 
- Which alternative reduces risk the most? 

l Cleanup Goal Identification 
- What concentrations can be left behind? 0 ci 



Risk Assessment is,a 
Multi-Disciplinary Prhcess 

Land Use 

Statistical 
& Planning 

I Hydrogeology 

Modeling Air dodeling 

Exposure Concentrations 

Things to Consider 

l How were concentrations aggregated? 
- Hot spt averaged in? 

l Over What Time Period Were Data 
Generated? 
- Seasonal Fhrtuations? 

- Attenuation? 

l Groundwater Filtered or Unfiltered? 





l Residents 

l Workers 

l Visitors or Trespassers 

l Sensitive Subpopulations 
- School childtm 

l Future Population Groups 

l Exposure Route 
0 Ingestion 

l Inhalation 

0 Skin contac t 

l Environmental Medium 
l Soil 
l Water 

*Food 

l Air 



Downgradient Well 

Future Worker 

, 
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l Exposure Point Concentrations: 

l Media Contact Rate: I 

l Exposure Frequencyfiation: 

l Body Weight: 

l Exposure Averaging Time: 

Thus, RME intake > 99.9th percentile ! 



“All substances are poisons. 
The right dose differentiates 
between a poison and a remedy.” 

Philips Aureolus Theophrastus Ronmastes von Hohenheim-Paracelsus (1493-1541 

l Noncarcinogenic Risks: 

are expressed as a ratio of predictecl dose to 
an estimated allowable dose 

l Carcinogenic Risks: 

are quantitatively expressed as a prgbability 
over a specific period of time (lifethe) 
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The dose-response relationship for cancer effects is expressed 
as a cancer slope factor (CSF). The CSF is route-specific and 
is derived as the unper confidence limit on the slope of the 
dose-response curve. 

Cancer Slope Factor = Excess lifetime cancer risk 
per level of intake 

= Risk per mg/kg-day 

e.g., for benzene, the CSF is 0.029 per mg/kg-day 

l USEPA’s Integrated Risk Information 
System (IRIS) Database 

l USEPA Health Effects Assessment 
Summary Tables (HEAST), Anrual qxlate 
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Comparison Table 

Unit Equivalent 

Length One foot per 192 miles 
Time One minute per 2 years 
Weight One pound of salt per 500 tons of pretzels 
Volume One ounce vermouth per 7,800 gallons gin 
Area One square foot per 23 acres 
Action One bogey per 56,000 rounds of golf 
Quality One bad apple per 2,000 barrels 

+ Uncertainty: Represents lack 05’ 
knowledge. Gathering more data reduces 
uncertainty. (e.g., lifestyle) 

+ Varisbility: Arises from true 
heterogeneity in characteristics, 
Gathering more data does not reduce 
variability. (e.g., body weight) 
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Activities Increasing Chance of 
Death by One in a Million Yearly Cause of Death 

Smoking 1.4 cigarettes Cancer, Heart disease 
Traveling 300 miles by car Accident 
Traveling 10 miles by bicycle Accident 
Traveling 6 minutes by canoe Accident 
Flying 6000 miles by jet Cancer for cosmic radiation 
Living 2 months in Denver Cancer for cosmic radiation 
Drinking 30 Itounce diet sodas Cancer from saccharin 
Eating 100 charbroiled steaks Cancer from benzo(a)pyrene 
One chest X-ray Cancer from radiation 
Eating 40 Tbs of peanut butter Cancer from aftatoxin 
Drinking l/2 liter of wine Cirrhosis of the liver 

Three General Principles of Risk Assessment 

+ Toxicity is not the same as risk 
+ With no exposure, there is no risk 

+ Zero risk does not exist 
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Q ?if Exposure Scenarios for 
Site 2 



COPCs for Site 2 

-_“-__. _ 

_ _._ 

Summary of RME Risks for Site 2 

2 



Summary of CT Risks for Site 2 

r Exposure Pathways 

I I Total Risk Total H 

Inhalation Ingestion 

Wsk / H Risk 1 H 

for for 
Cermal Pathways Pathways 

Risk 1 H 

,Flisk = carcinogenic risk as detertied by the riik calculations in Appendix. ._ 
HI = Hazard index as det&ned by the riik calculation in Appendix. - ~-.-----.- - .--. -_---- .-____-_--___ -.--.---_ --- 

__- 
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RME Risk Drivers for Site 2 

3 



0 J Information on RME Risk 
ZTivers for Site 2 

Maximum Location of 
Frequency of Minimum Detected Detected Maximum 

Detection Concentration Concentration Concentration 

Deep Groundwater (ug/l) 

Chloroform 2n 06 6 I GWD 

Sediment (mghcg) 

Chrorrium 

Iron _,- 

9/9 6.5 I 2,630 SC03 

919 2,050 31,100 SW3 

Exposure Scenarios for 
Site 3 

4 



5 



6 



Summary of CT Risks for Site 4 

RME Risk Drivers for Site 4 

7 



0 w RME Risk Drivers for Site 4 
(continued) 

. I 
. . 

Medla: Soil ..__._. -_.. 

Media: Sediment 

m 

Q w 
Information on RME Risk 

Drivers for Site 4 
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Q w Exposure Scenarios for 
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COPCs for Site 5 
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Ecological Risk 
Assessment Workshop 

- 

l Wnat 

OVERVIEW 

is 2~ Ea3io+l Xsk AAsszssirxr,r’ 

- .A logical process that determines whether 
chemicals in site medic? have the potentirtl to 
negGi\vely impact ecological receptors at a site 

l Document xfual or potential ecological risks 
l I&ntify xfiicti :cr.tXZinX!!s pcce 2 risk 
. pner;:J JYZ :> :c -_ce- in <l;p--ri~~ y-cjj;^! 
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OVERVIEW 
. 

s Primary guidance documents & policies 
used to dewlop this Workshop 
- EPA “&Steps” (1991-1997) 

- DOD Tri-Service “3-Tiers” ( 

- CXO ERA Policy (1999) 

1996) 

ERAPROCESS 
Preliminary Planning 

. Prc!iminxy ProbIz,m Folxzkion 
- Comcked crier to enteriq Step I of Process 

- Objeke is’data compilation and evaluation to 
aIIow initial pIannin_r of ERA 

- Gather & evahate existins information 
l Historical USC of siie 

. 9 Szivlin~ rzi!s . = 
l .Ymrd resources e\x!utions & invcnrories 

- Nettins and site visit H 
.: 19 

4 
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ERAPROCESS 
STEP 1 - Screening Problem 

Formulation 

- Environmcnr;ll sating 

- Knovbusptcfcd contaminxus 

- ComminJnt fae g: rznspc;: 

- Mechrinisms Of cc0IC~iciry 

- Exposure pathways 
l P:c!iminzr~ Asscssncnt Endlwtn~s 

ERA PROCESS 

STEP 2 - Screening Risk 
Characterization 

. Compares site chemical concentrations 
w/conservatively derived screening values 
- Chronic exposures 
- r\;OEU’XOAEL 

l Components: 
- Screening effects evduation 

- Screenins exposure estimate 

- Risk calculation 

l Consen’ative 30 
4 
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ERA PROCESS 

Step 3 - Baseline ERA Problem 
Formulation 

l Refines the Screening Problem Formulation 
- What is rzr?,ned: . - 

l COPCS 

-- 

l Ecologica effects of COPCs 

l ConceptuaI Model 
- Contaminanl fate & transpf~n 

- Comple:: cx~osure pa:hways 

l Assessmtnt etidpoints 

l Meaxrement endpoints 

l Risk hypotheses 

! ERAPROCESS 

Step 4 - Site-Specific Study/WP 
l Problem Formulation 

- Scoping additional studies 
l Develop additional lines of cvidenc:: 

l Eco Subgroup 

l Work PIan (WP) Components 
- Data Quality Objectives (DQOs) 

- Field methods 

- Field Sampling Plan 

- Data e\*aluation methods 

- Contingtnciej 

l Agreement/approval of WP 



ERA Process 

Step 4 - Site-Specific Study/WP 
^ _ 

l Types of Studies 
- Specific to identified needs/data gaps at site 

l Linked to endpoints and risk hypotheses 

- Examples: 
l Biolo_cical s;lmpIins 

l Bioavailability 
l Tosjci:y [cstinS 

l Tissue residue/bioxcumulclrion 

., Reference areas/concentration gradients 
_: 

ERA PROCESS 

Step 5 - Field Verification of 
Sit&-Specific Study 

l Problem FormuIation 

. Check to ensure study is appropriate and 
implementabIe 

l Prior to Work PIan approva1 
. 
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ERAProcess 
Step 6 - Site-Specific Study 

l Conduct field studies 
- As specified in Work Plan 

- FieId changes may be 
necessary but should be 
minimal 

l Field changes require prior 
2pprOVd 

- Validate dat3 

l Taby!ate data 

-. . 
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ERAPROCESS 
Step 7 - Risk Characterization 

* Sjmhesis & ei12iysis or‘ aii dattahaluations 
from previous steps 

l Integration of exposure and effects 

l Determine likelihood, mqnitude and area1 
extent of risk 
- Linked to assessment endpoints 

,_-..- .: 

ERAPROCESS 
Step 7 - Risk Characterization 

l Relies on evaluation methods agreed to in 
Stzp 3 Work Plan 

l Based on weighting of lines of evidence 

l Uncertainties 
- Degree of confidence in risk estimates 

- Exposure/effects assumptions 
- NaturaI variation 

- Measurement error 
- .ModeI Iimitations and assumptions 4 

73 



ERA PROCESS 
Step 8 - Risk Management 

l Eco risk is only one of many decision inputs 

l Eco risk assessor input can help answer: 

- - - Is the remedy protective? 
- Is the reduction in risk worth the effon? 
- Is the cure worse than the disease? 

’ . 

50 
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Sites 2 and 4 
Screening-Level Ecological Risk 

Assessment (SERA) and 
Refinement of SERA 

St. Juliens Creek 
Sites 2 and 4 SERA 

g Overview 

l Site 2 Landfill B 

l Site 4 Landfill D 

l Conclusions 
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Presentation of Each Site 

l Overview 

l Screening-level ERA (SERA)Problem 

Forn-ulation 

l Screening-level ERA COPC Identification 

l Conclusions from SE’RA 

l Realistic Refinement Step; Step 3a of the 

Baseline Ecological Risk Assessment (BERA) 

Presentation of Each Site 

l Conclusion Based on Refinement Step 3a 

- COlTs-Screening 

- Food Chain Exposure 

2 



St. Juliens Creek 

Site 2 Landfill B 

3 



Site 2 Landfill B 
Screening-level COPC 

l Surface Water (15 Total) 
- Cone > SV -- 9 Inorganics, 1 VOC, 1 Pesticide 

- No SV 3 -- Inorganics, 1 VOC 

l Sediment (40 Total) 
- Cone > SV -- 14 Inorganics, 11 SVOCs, 6 

Pesticides, 1 PCB 

- No SV 2 -- Inorganics, 6 VOCs 

4 
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Site 2 Landfill B 
Screening-level COPC 

l Soil (42 Total) 
- Cone > SV 15 Inorganics, 14 -- SVOCs, 1 

PCB, 3 Pesticides 

- No SV -- 6 SVOCs, 2 VOCs, 1 Pesticide 

e Food Web (40 Total) 
- 17 Inorganics, 15 SVOCs, 1 PCB, 7 pesticides 

..- 

Site 2 Landfill B 
Screening-level ERA 

l Conclusion 
- One or more COPCs were identified in each of 

the media, thus additional evaluation in Step 3 
is recommended 

5 
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0 ?# Site 2 Landfill B 
M Step 3+-Rhw .IaALs . egliq+~C ~h=fi~Frrm.p~f Q+ca~-cl ._ (_A rr.:.. L,, L.. _ s: I j,d :-:-' A 

l Used average chemical concentrations instead of 
maximum detected values when completing the 
media screening and the Food Chain Exposure 
models. 

l Used average receptor species, body weights, and 
food ingestion rates instead of minimum body 
weights and maximum ingestion rates. 

l Calculated realistic site use factors based upon 
actual home range or territory size instead of the 

‘.conservative assumption that the receptor species 
home range was equal to the area of the site. 

Site 2 Landfill B 
Step 3a-Refined COPC 

l Surface Water (13 Total) 
- Cone > SV -- 7 Inorganics, 1 VOC, 1 Pesticide 

- No SV -- 3 Inorganics, 1 VOC 

l Sediment (32 Total) 
- Cone > SV -- 10 Inorganics, 7 SVOCs, 6 

Pesticides, 1 PCB 

- No SV -- 2 Inorganics, 6 VOCs 

6 



Site 2 Landfill B 
Step 3a-Refined COPC 

l Soil (34 Total) 
- Cone > SV -- 10 Inorganics, 12 SVOCs, 3 

Pesticides 

- No SV -- 6 SVOCs, 2 VOCs, 1 Pesticide 

l Food Web (27 Total) 
- 11 Inorganics, 10 SVOC k, 1 PCB, 5 Pesticides 

..- 

Site 2 Landfill B 
Realistic Refinements, Step 3a 

of the Baseline ERA 
l Conclusions 

- Using average concentrations instead of maximum 
values one or more COPCs were identified in each of 
the media thus additional evaluation under Step 3 
(BERA) is recommended. 

- Using realistic exposure assumptions, risk due to 
exposure via the food chain was indicated for the 
muskrat, shrew, robin, woodcock, raccoon, and deer 
mouse. Further evaluation of the risk to these 
receptors will be made under Step 3 (completion of 
the BERA). 

7 



St. Juliens Creek 

Site 4 Landfill D 

8 



Site 4 Landfill D 
Screening-level COPC 

Surface Water (25 Total for Both Marine 
and Freshwater) 
- Marine 

l Cone > SV -- 8 Inorganics 

l NoSV-- 2 Inorganics 

- Freshwater 
l Cone > SV -- 13 Inorganics, 1 VOC 

l No SV -- 1 SVOC 

9 



Site 4 Landfill D 
Screenine-level COPC b 

l Sediment (57 Total Both Marine and 
Freshwater) 
- Marine 

l Cone > SV 12 Inorganics, 8 SVOCs, 1 -- Pesticide 

l No SV 3 VOCs -- 

- Freshwater 
l Cone > SV 12 Inorganics, 12 SVOCs, -- 1 PCB, 4 

Pesticides 

..- l No SV 2.Inorganics, 2 VOCs -- 

Site 4 Landfill D 
Screening-level COPC 

l Soil (37 Total) 
- Cone > SV 14 Inorganics, -- 12 SVOCs, 1 

PCB, 1 Pesticide 

- No SV 7 SVOCs, 2 VOCs -- 

l Food Web (38 Total) 
- 17 Inorganics, 15 SVOCs, 1 PCB, 5 Pesticides 

10 



Site 4 Landfill D 
Screening-level ERA 

e Conclusion 
- One or more COPCs were identified in each of 

the media, thus additional evaluation in Step 3 
is recommended 

_.- 

Site 4 Landfill D 
Step 3a--Realistic Refinement Steps 

l Used average chemical concentrations instead of 
maximum detected values when completing the 
media screening and the Food Chain Exposure 
models. 

l Used average receptor species, body weights, and 
food ingestion rates instead of minimum body 
weights and maximum ingestion rates. 

l Calculated realistic site use factors based upon 
actual home range or territory size instead of the 
conservative assumption that the receptor species 
home range was equal to the area of the site. 

-. , 
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Site 4 Landfill D 
Step 3a-Refined COPC 

0 Surface Water (21 Total for Both Marine 
and Freshwater) 
- Marine 

l Cone > SV -- 6 Inorganics 

l No SV 2 -- Inorganics 

- Freshwater 
* Cone > SV -- 11 Inorganics, 1 VOC 

l No SV 1 -- SVOC 

Site 4 Landfill D 
Step 3a-Refined COPC 

l Sediment (44 Total for Both Marine and 
Freshwater) 
- Marine 

l Cone > SV -- 8 Inorganics, 5 SVOCs, 1 Pesticide 

l No SV 3 -- VOCs 

- Freshwater 
l Cone > SV -- 6 Inorganics, 12 SVOCs, 1 PCB, 4 

Pesticides 

l No SV 2 -- Inorganics, 2 VOCs 

12 



Site 4 Landfill D 
3a-Refined COPC 

l Soil (3 1 Total) 
- Cone > SV 9 Inorganics, 11 SVOCs, 1 PCB, -- 

1 Pesticide 

- No SV 7 SVOCs, 2 VOCs -- 

l Food Web (26 Total) 
- 12 Inorganics, 11 SVOCs, 1 PCB, 2 Pesticides 

..- 

Site 2 Landfill B 
Realistic Refinements, Step 3a 

of the Baseline ERA 

1 

l Conclusion 
- Using average concentrations instead of maximum 

concentrations one or more COPCs were identified in 
each media thus additional evaluation under Step 3 
(BERA) is recommended. 

- Using realistic exposure assumptions, risk due to 
exposure via the food chain was indicated for the 
muskrat, shrew, robin, hawk, woodcock, raccoon, fox, 
and mouse. Further evaluation of the risk to these 
receptors will be made under Step 3 (completion of 
the BERA). 

13 



St. Juliens Creek 

Uncertainty 

Screening-Level ERA and 
Baseline ERA Uncertainty 

l Detection limits 

l No screening values (SVs) 

l Total vs. dissolved metals in water 

l No site-specific bioavailability 

l Lack of species-specific toxicities, life 
history parameters, bioaccumulation 
factors 

l Chemical Mixtures 

14 
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l Definitions 

l Uses of Rislo Assebsment 

l Componeds of the Risk Assessment 
Process 

l New Directions in Risk Assessment 

l Communicn~ing Risks 
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l Risk: The Likelihood of injury or disease 
Resulting from Exposure to Potential 
Hazard 

l Safety: The probability of no adverse 
occurrences under a specific set of 
circumstances 

l Risk Assessment: The science of evaluating 
the potential for adverse occurrences 



Risk Assessment -vs- Risk Management Risk Management 
_’ * 



l Baseline (neaction) Risk 
- How bad is it mw? 

- How bad could it become if nothing is done? 

l Prioritization of Remedial Alternatives 
I\ ‘y-k 
i-i 

- Which alternative reduces risk the most? 

l Cleanup Goal Identification 
- What concentrations canbe left behind? 0 

t3 



Risk Assessment &‘a 
Multi-Disciplinary Process 

Statistical 

Land Use 
& Planning 

Modeling Air Modeling 

_’ 

1 .’ 

Expcdre Concentrati 

Things to Consider 

l How were ccmcentrations aggregakd? 
- Hot spot averaged in? 

l Over What Time Period Were Data 
Generated? 
- Seasonal Fluzhdions? 

- Attenuation? 

l Groundwater Filtered or Unfiltered I 





l Residents 

l Workers 

l Visitors or Trespassers 

l Sensitive Subpopulations 
- School children 

l Future Population Groups 

l Exposure Route 
l Ingestion 

l Inhalation 

l Skin contact 

l Environmental Medium 
l Soil 

l Water 

.FoOCl 

l Air 



+ Future Worker 



l Exposure Point Concentrations: 

l Media Contact Rate: 

l Exposure FrequencyDuration: 

l Body Weight: 

l Exposure Averaging Time: 

Intake = 

Thus, RME intake > 99.9th percentile ! 



“All substances are poisons. 
The right (lose differentiates 
between a poison and a remedy.” 

I’hilipus Aureolus ‘Iheophrastus ISonmastes van Hohenheim-f’aracelsus (149% I54 

l Noncarcinogenic Risk 
are expressed as al ratio of predicted dose to 
an estimated allowable dose 

l Carcinogenic Risks: 
are quantitatively expressed as a probability 
over a specific period of time (lifetime) 



The dose-response relationship for cancer effects is expressed 
as a cancer slope factor (CSF). The CSF is route-specific and 
is derived as the upper confidence limit on the slope of the 
dose-response curve. 

Cancer Slope Factor = Excess lifetime cancer risk 
per level of intake 

= Risk per mglkg-day 

e.g., for benzene, the CSF is 0.029 per mg/kg-day 

l USEPA’s Integrated Risk Information 
System (IRIS) Database 

l USEPA Health Effects Assessment 
Summary Tables (HEAST), Annual update 
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Comparison Table 

Unit Equivalent 

Length One foot per 192 miles 
Time One minute per 2 years 
Weight One pound of salt per 500 tons of pretzels 
Volume One ounce vermouth per 7,800 gallons gin 
Area One square foot per 23 acres 
Action One bogey per 56,000 rounds of golf 
Quality One bad apple per 2,000 barrels 

+ Uncertainty: Represents lack of 
knowledge. Gathering more data reduces 
uncertainty. (e.g., lifestyle) 

+ Variability: Arises from true 
heterogeneity in characteristics. 
Gathering more data does not reduce 
variability. (e.g., body weight) 
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Gtivities Increasing Chance of 
Death by One in a Million Yearly Cause of Death 

Smoking 1.4 cigarettes Cancer, Heart disease 
Traveling 300 miles by car Accident 
Traveling 10 miles by bicycle Accident 
Traveling 6 minutes by canoe Accident 
Flying 6000 miles by jet Cancer for cosmic radiation 
Living 2 months in Denver Cancer for cosmic radiation 
Drinking 30 1Zounce diet sodas Cancer from saccharin 
Eating 100 charbroiled steaks Cancer from henzo(a)pyrene 
One chest X-ray Cancer from radiation 
Eating 40 Tbs of peanut butter Cancer from aflatoxin 
Drinking l/2 liter of wine Cirrhosis of the liver 

- 

Three General Principles of Risk Assessment 

+ Toxicity is not the same as risk 

+ With no exposure, there is no risk 

+ Zero risk aloes not exist 



Ecological Risk 
Assessment Workshop 

- 

OVERVIEW 

l Wnat is a?n Edogisz! F&k AsszssxenC 
- .A logic;lI process that determines whether 

chemicals in site media halve the potential to 
ne&\peIy impact ecologic31 receptors at a site 

l Document xtxd or potentid ecoIo$il risks 
l I&ntify \vhic> ccntxlinmts pcse 3 risk 
. cye-,:t +3 :3 be ;_ce.! in e-;+.-[j;l; y--cii,! 
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OVERVIEW 
. 

I _- 

l Primary guidance documents & policies 
used to deltelop this Workshop 
- EPA “X-Steps” (1991-1997) 

- DOD T&Service ‘3Tiers” (1996) 

- C&O ERA Policy (1999) 
** * - Fk’V.y/riLpA. -A f-o,:,3 771 s T 4 C FR A PrcC=ISS (1999) *4-‘-d A.** c. . * . 

,1* 

.: 

ERAPROCESS 

Preliminary Planning 
* PreIi~Cn~~ Probie,q Fom&.;iari 

- CL?mpIOta~ +.- prior to enterins Step 1 of Process 

- Objective is data compiIation and evaluation to 
allow initiz1 pIan;lin_r of ERA 

- Gather 22 evaluate existing information 
l Historical use of site 

l S2.r3Iiz~ xx,!. ‘t 
. 

l Y3tUr31 resources e\.;?!u;IIions & in\mton’es 

- I\Issting and site \.isit 
.: 

IV 
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ERA PROCESS 

STEP 1 - Screening Probfem 
Formulation 

9 Problem ForrncIath Includes: 
- Erwironmentd sexing 

- KnOwdsuspected conraminanrs 

- Cont;lmina.nr fae & L-xsp;: 

- Mechanisms of ecorcxiciry 

- Exposure pathways 
l Prc~iminary Asscssmcnr End,wms 

l Generates initial Conceptual Model 

ERA PROCESS 

STEP 2 - Screening Risk 
Characterization 

. Compares site chemical concentrations 
w/conservatively derived screening values 
- Chronic exposures 
- h’OEC/XOAEL 

l Components: L 
- Screening effects evaluation 

- Screening exposure estimate 

- Risk calculation 

l Consenative 30 
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f we pull this off. wz’l! cat like kinss.’ 
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ERAPROCE,SS 

Step 3 - Baseline ERA Problem 
Formulation f@x$$a 

l Refines the Screenins Problem Formulation 
- What is refined: - - 

* COPCS 
l Ecologica effects of COPCs 

l Conceptual Model 
- Contaminant fate & transpon 

- Complc:e exposur: pathways 

l Assessment eridpoints 
. *y&as? ‘70 -. ,me:nt endpoints 

l Risk hypotheses 

ERAPROCESS 

Step 4 - Site-Specific StudylWP 
l Problem FormuIation 

- Scoping additional studies 
l Dcvciop additional lines of cvidcncc 

l Eco Subgroup 

l Work Plan (WP) Components 
- Data QuaIiry Objectives (DQOs) 

- Field methods 

- Field Sampling Plan 

- Data evaluation methods 

- C0ntingencie.s 

l Agreement/approvaI of WP 



ERAProcess 

Step 4 - Site-Specific Study/WP 

l Types of Studies 
- Specific to identified needs/data gaps at site 

l Linked to endpoints and risk hypotheses 

- ExampIes: 
l Biological s3mplins 

l Bioavailability 
. y- ,-.. :-:,. tnr.;-.-) * r.i.r;.y \c3111:= 

l Tissue residue/bioxcumulcltion 

- Reference areas/concentration gradients 
_: J3 

ERAPROCESS 

Step 5 - Field Verification of 
Sit&Specific Study 

l ProbIem FormuIation 

l Check to ensure study is appropriate and 
impIementabIe 

l Prior to Work Plan approval 
. 

A.2 



ERA Process 
Step 6 - Site-Specific Study 

l Conduct field studies 
- As specified in Work Plan 

- Field changes may be 
necessary but shou!d bs 
minimal 

l Field changes require prior 
i?ppr0KiI 

- Validate data 

l Tabulaite data 



ERAPROCESS 
Step 7 - Risk Characterization 

* SynC7esi.s & anaiysis of ali data/evaluations 
from previous steps 

l Integration of exposure and effects 

l Determine likelihood, magnitude and area1 
extent of risk 
- Linked to assessment endpoints 

. .-..- ..- 

ERAPROCESS 
Step 7 - Risk Characterizati’on 

l Relies on evaluation methods agreed to in 
Step I Work Plan 

l Based on weighting of Iines of evidence 

l Uncertainties 
- Degree of confidence in risk estimates 

- Exposure/effects assumptions 

- Natural variation 

- Measurement error 

- .Model limitations and assumptions 08 



ERAPROCESS 
Step 8 - Risk Management 

l Eco risk is only one of many decision inputs 

l Eco risk assessor input can help answer: 
- Is the remedy protective? - - 
- Is the reduction in risk worth the effort? 
- Is the cure worse than the disease? 

. 

s- 
50 
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l Determine Contaminants of C 

l Delineate the Extent of Contaminatio 

l Determine Potential Risk to Human Heal 

l Determine Potential Risk to the Environm 





vestigation 

l Surface Geophysics 
o Surface water and sedim 

sample collection 
-, 

o Surface and subsurface soil 
1-d . 

samDle collection 
- -----I- 

* Ground water investigation of 
water-table and Upper Yorktown 
Aquifers 

o Tidal study 
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Surface Water Sample Locations 
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Chite Buildings St. Juliens Creek Annex 
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@gj @gj Qsite Buildings Qsite Buildings 
I Water Bodies I Water Bodies 

Groundwater Sample Locations Groundwater Sample Locations 
Site 2 Site 2 

St. Juliens Creek Annex St. Juliens Creek Annex 





qnvestigation 

l Surface GeoDhvsical Survey? 
I J 

0 UXO clearance 
l SurWe water and sediment samnle ’ 

collection 
l Surface and subsurface soil samDle 

collection 
l Ground water investigation of water-table 

and Upper Yorktown Aquifers 



LEGEND 
Surface Soil Sample Lccations 
Dredge Soil Sample Locations 
RCElds 
Qxite Buildings 

I Water Bodies 
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s 
403 Feet 
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Surface Soil Sample Location 
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LEGEND 
Subsurface Soil Sarrple Locaticns 
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LEGEND 
9 Q-oundtier Sample Locations 

n/ Roads 
Q-mite Buildings 

I Water Bodies 

Groundwater Sample Location: 
Site 1 

St. Juliens Creek Anne 
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Screeuiug 
ERA 

Baseline 
Problem 

Formulation 

Site-Specific 
Study Work 

Plan 

1 Baseline ERA 

FS/Record of 
Decision 

Preliminary Problem Formulation 

Step I: Screening Problem Formulation 

c . 

Step 2: Risk Characterization 

Baseline Risk 
Assessment? 

Step 3: Baseline Risk Assessment Problem Formulation 

Agreement on 
Problem Formulation 

and Need for Field 
Studies 

>--KG- 

I Steps 4 and 5: Site-specific Work Plan and Field Verification 
I 

I 

Approval of Site- 
Specific Work Plan 

NO 

YES 

v 
Step 6: Site-Specific Studies 

Step 7: Risk Estimation, Characterization, and Conclusions 

Step 8: Risk Management Considerations 4 

ECOLOGICAL RISK ASSESSMENT PROCESS 



i 

U.S. NAVY 

St. Juliens Creek Annex 
.. ..- 

t J 

m 

Q w Exposure Scenarios for 
Site 2 
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COPCs for Site 2 

Summary of RME Risks for Site 2 
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Summary of CT Risks for Site 2 

F&k = carcinogenic risk as detemined by the risk calculations in Appendix. 

‘HI = Hzard index as det&ined by the risk cal&tion in Appendix. _-_-_____- - ---..l---.-l_-.-_-..-.- -..l_.l_ _______^__._ _,i_._ 
_.- 

- 
0 w 
I RME Risk.Drivers for Site 2 

Media: Deep Groundwater 
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Information on RME Risk 
Drivers for Site 2 

Exposure Scenarios for 
Site 3 

4 



COPCs for Site 3 

+----- tyx; .-.--..- --.I .-.-.--.-------. --. 1. _...___ 1 _ .._.. -... I _. f -__ -__” 1 

Exposure Scenarios for 
Site 4 

I -.-- ._.._._. Ilczz-~ I I I t I Y t t t I --. .- 
lnhammn I I I I - t 

-_ \U....*l I I 
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COPCs for Site 4 
S.dace and 

S”dnscr Soil SIIDW~I*OCC Soil Sudacr Waler Sedimrnt Shnllow Cmundrnbr DerpCmmdrater 

CumnrVFvturs’ 

biCbf.lPW A&br~lZW 
- _ __ 

bs(2.Ethylheayl)phtMale bis(Z-Ethylhexyl)b~iat~ 

i&&p+& hcwm 
D$z(ah)anlhrace Phosphorw ..~ 
hdeno(l.2.3ed)pyrcnc Phosphor& - ChbmbG ---- .- .._. .- . . ..-.-.--.. -.-.-. --.- --. 

‘hoSpiwnu Bcnzo~a,A”th”ce”e Ptwsphorus f”‘ur”n* AhmLn”nl PhosphoNs 
--:-- --- .._.. - . __-- ..-_- _--_- -.... _.. ..-. --- _ 
ioenc Brnra(a)Pyrrne Alummum Benrc+3pyrene Almlnny AM%iC ..” ._. .- . - ._._.__ - . . -._ _..._- - .-.. .-- 
XnomiM i?cnzolb)Fbonnthms Ancnr Phawwu-5 *enr Barium ^_.__.._. __.----_-_-_--..-- - ..-.^ .- -. .-.-- -.- .-. __.-_. -. . . ._... -._ 

__ _ 

Summary of RME Risks for Site 4 
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Summary of CT Risks for Site 4 

RME Risk Drivers for Site 4 

7 



m 
0 w RME Risk Drivers for Site 4 

$xx2tinued) 

Q 3 Information on RME Risk 
Drivers for Site 4 
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Exposure Scenarios for 
Site 5 - 

COPCs for Site 5 
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AGENDA 
RESTORATION ADVISORY BOARD (RAB) 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SPAWAR Conference Room, Building 68 
St. Juliens Creek Annex 

Thursday, September 14,2000,6:30 PM 

WELCOME & INTRODUCTION 

RAB FACILITY TOUR 

NPL LISTING & TEAM PARTNERING 
Upcoming Events 

COMMUNITY RELATIONS PLAN 
Community comments 

SITE MANAGEMENT PLAN 
& MASTER PROJECT PLANS 
Purpose and Status 

REMEDIAL INVESTIGATIONS 
Update & Status 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Findings 

HUMAN HEALTH RISK ASSESSMENT 
What is risk’? How is risk calculated? 
What does the determined risk mean? 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Risk Assessment Findings 

BREAK 

ECOLOGICAL RISK ASSESSMENT 
The ERA process 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Risk Assessment Findings 

ROUNDTABLE / Q&As 
Comments 
Schedule site visit & next meeting 

John Ballinger 
Regional Environmental Group 

Bob Mann 
Community Co-Chair 

Jeff Harlow 
Regional Environmental Group 

John Ballinger 
Regional Environmental Group 

Jeff Harlow 
Regional Environmental Group 

Lynne France 
CDM Federal 

Sherri Eng 
Naval Facilities Engineering 
Command 

Tim Reisch 
Naval Facilities Engineering 
Command 

Jeff Harlow/Bob Mann 

COMMENTS/ANNOUNCEMENT OF FUTURE MEETINGS: 
RAB MEETINGS Thursday, 14 December 2000 

Thursday, 08 March 2001. 

CLOSING REMARKS & ADJOURN 



St. Juliens Creek 

Sites 2 and 4 
Screening-Level Ecological Risk 

Assessment (SERA) and 
Refinement of SERA 

St. Juliens Creek 
Sites 2 and 4 SERA 

l Overview 

l Site 2 Landfill B 

l Site 4 Landfill D 

l Conclusions 

1 



Presentation of Each Site 

l Overview 

l Screening-level ERA (SERA)Problem 

Formulation 

l Screening-level ERA COPC Identification 

l Conclusions from SERA 

l Realistic Refinement Step; Step 3a of the 

Baseline Ecological Risk Assessment (BERA) 

Presentation of Each Site 

l Conclusion Based on Refinement Step 3a 

- COPC.9Screening 

- Food Chain Exposure 

2 
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St. Juliens Creek 

Site 2 Landfill B 

3 



Site 2 Landfill-B 
Screening-level COPC 

l Surface Water (15 Total) 
- Cone > SV -- 9 Inorganics, 1 VOC, 1 Pesticide 

- No SV 3 -- Inorganics, 1 VOC 

l Sediment (40 Total) 
- Cone > SV -- 14 Inorganics, 11 SVOCs, 6 

Pesticides, 1 PCB 

- No SV 2 -- fnorganics, 6 VOCs 

4 



Site 2 Landfill B 
Screening-level COPC 

l Soil (42 Total) 
- Cone > SV 15 Inorganics, 14 -- SVOCs, 1 

PCB, 3 Pesticides 

- No SV -- 6 SVOCs, 2 VOCs, 1 Pesticide 

0 Food Web (40 Tot.al) 

~ 
- 17 Inorganics, 15 SVOCs, 1 PCB, 7 pesticides 

..- 

Site 2 Landfill B 
Screening-level ERA 

l Conclusion 
- One or more COPCs were identified in each of 

the media, thus additional evaluation in Step 3 
is recommended 

5 
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8 w Site 2 Landfill B 
3a--Realistic Refinement Steps 

l Used average chemical concentrations instead of 
maximum detected values when completing the 
media screening and the Food Chain Exposure 
models. 

l Used average receptor species, body weights, and 
food ingestion rates instead of minimum body 
weights and maximum ingestion rates. 

l Calculated realistic site use factors based upon 
actual home range or territory size instead of the 

‘cijnservative assumption that the receptor species 
home range was equal to the area of the site. 

Site 2 Landfill B 
Step 3a-Refined COPC 

l Surface Water (13 Total) 
- Cone > SV -- 7 Inorganics, 1 VOC, 1 Pesticide 

- No SV -- 3 Inorganics, 1 VOC 

l Sediment (32 Total) 
- Cone > SV -- 10 Inorganics, 7 SVOCs, 6 

Pesticides, 1 PCB 

- No SV -- 2 Inorganics, 6 VOCs 

6 



Site 2 Landfill B 
Step 3a-Refined C 

l Soil (34 Total) 
- Cone > SV 10 Inorganics, 12 SVOCs, 3 -- 

Pesticides 

- No SV 6 SVOCs, 2 VOCs, 1 Pesticide -- 

l Food Web (27 Total) 
- 11 Inorganics, 10 SVOCs, 1 PCB, 5 Pesticides 

..- 

Site 2 Landfill B 
Realistic Refinements, Step 3a 

of the Baseline ERA 
l Conclusions 

- Using average concentrations instead of maximum 
values one or more COPCs were identified in each of 
the media thus additional evaluation under Step 3 
(BERA) is recommended. 

- Using realistic exposure assumptions, risk due to 
exposure via the food chain was indicated for the 
muskrat, shrew, robin, woodcock, raccoon, and deer 
mouse. Further evaluation of the risk to these 
receptors will be made under Step 3 (completion of 
the BERA). 
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St. Juliens Creek 

Site 4 Landfill D 

1 
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Site 4 Landfill D 
Screening-level COPC 

l Sediment (57 Total Both Marine and 
Freshwater) 
- Marine 

l Cone > SV -- 12 Inorganics, 8 SVOCs, 1 Pesticide 
l ‘No SV -- 3 VOCs 

- Freshwater 
l Cone > SV -- 12 Inorganics, 12 SVOCs, 1 PCB, 4 

Pesticides 
l No SV 2 -- ..- Inorganics, 2 VOCs 

Site 4 Landfill D 
Screening-level COPC 

. 

l Soil (37 Total) 
- Cone > SV 14 Inorganics, -- 12 SVOCs, 1 

PCB, 1 Pesticide 

- No SV 7 SVOCs, 2 VOCs -- 

l Food Web (38 Total) 
- 17 Inorganics, 15 SVOCs, 1 PCB, 5 Pesticides 

10 



Site 4 Landfill D 
Screening-level ERA 

a Conclusion 
- One or more COPCs were identified in each of 

the media, thus additional evaluation in Step 3 
is recommended 

m 

0 
yg Site 4 Landfill D 
m Step 3a--Realistic Refinement Steps 

l Used average chemical concentrations instead of 
maximum detected values when completing the 
media screening and the Food Chain Exposure 
models. 

l Used average receptor species, body weights, and 
food ingestion rates instead of minimum body 
weights and maximum ingestion rates. 

l Calculated realistic site use factors based upon 
actual home range or territory size instead of the 
conservative assumption that the receptor species 
home range was equal to the area of the site. 



Site 4 Landfill D 
Step 3a-Refined COPC 

* Surface Water (21 Total for Both Marine 
and Freshwater) 
- Marine 

l Cone > SV -- 6 Inorganics 

l NoSV -- 2 Inorganics 

- Freshwater 
l Cone > SV -- 11 Inorganics, 1 VOC 

l No SV -- 1 SVOC 

Site 4 Landfill D 
Step 3a-Refined COPC 

l Sediment (44 Total for Both Marine and 
Freshwater) 
- Marine 

l Cone > SV -- 8 Inorganics, 5 SVOCs, 1 Pesticide 

l NoSV--3VOCs 

- Freshwater 
l Cone > SV -- 6 Inorganics, 12 SVOCs, 1 PCB, 4 

Pesticides 

l NoSV-- 2 Inorganics, 2 VOCs 
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Site 4 Landfill D 
Step 3a-Refined COPC 

l Soil (31 Total) 
- Cone > SV 9 Inorganics, 11 SVOCs, 1 PCB, -- 

1 Pesticide 

- No SV 7 SVOCs, 2 VOCs -- 

b Food Web (26 Total) 
- 12 Inorganics, 11 SVOCs, 1 PCB, 2 Pesticides 

_.- 

Site 2 Landfill B 
Realistic Refinements, Step 3a 

of the Baseline ERA 

l Conclusion 
- Using average concentrations instead of maximum 

concentrations one or more COPCs were identified in 
each media thus additional evaluation under Step 3 
(BERA) is recommended. 

- Using realistic exposure assumptions, risk due to 
exposure via the food chain was indicated for the 
muskrat, shrew, robin, hawk, woodcock, raccoon, fox, 
and mouse. Further evaluation of the risk to these 
receptors will be made under Step 3 (completion of 
the BERA). 
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St. Juliens Creek 

Uncertainty 

Screening-Level ERA and 
Baseline ERA Uncertainty 

Detection limits 

No screening values (SVs) 

Total vs. dissolved metals in water 

No site-specific bioavailability 

Lack of species-specific toxicities, life 
history parameters, bioaccumulation 
factors 

Chemical Mixtures 

14 



AGENDA 

RESTORATION ADVISORY BOARD (RAB) 
St. Juliens Creek Annex 

Chesapeake, Virginia 

SPAWAR Conference Room, Building 68 
St. Juliens Creek Annex 

Thursday, September 14, 2000, 6:30 PM 

RESTORATION ADVISORY BOARD (RAB) 

WELCOME & INTRODUCTION 

RAB FACILITY TOUR 

NPL LISTING & TEAM PARTNERING 
Upcoming Events 

COMMUNITY RELATIONS PLAN 
Community comments 

SITE MANAGEMENT PLAN 
& MASTER PROJECT PLANS 
Purpose and Status 

REMEDIAL INVESTIGATIONS 
Update & Status 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Findings 

HUMAN HEALTH-RISK ASSESSMENT 
What is risk? How is risk calculated? 
What does the determined risk mean? 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Risk Assessment Findings 

BREAK 

ECOLOGICAL RISK ASSESSMENT 
The ERA process 
SITE 2 (LANDFILL B) & SITE 4 (LANDFILL D) 
Preliminary Risk Assessment Findings 

ROUNDTABLE / Q&As 
Comments 
Schedule site visit & next meeting 

CLOSING REMARKS & AD JOURN 

John Ballinger 
Regional Environmental Group 

Bob Mann 
Community Co-Chair 

Jeff Harlow 
Regional Environmental Group 

John Ballinger 
Regional Environmental Group 

Jeff Hat-low 
Regional Environmental Group 

Lynne France 
CDM Federal 

Sherri Eng 
Naval Facilities Engineering 

Command 

Tim Reisch 
Naval Facilities Engineering 

Command 

Jeff Harlow/Bob Mann 


