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AGENDA
RESTORATION ADVISORY BOARD (RAB)
' St. Juliens Creek Annex

QAqkm~00457

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)
Preliminarv 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
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Remedial Investigation
Objectives

® Determine Contaminants of :
® Delineate the Extent of Contaminatio
® Determine Potential Risk to Human Healt

® Determine Potential Risk to the Environmer
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Landfill B -

leld Investigation

® Surface Geophysical {

® Surface water and sedime
sample collection

® Surface and subsurface soil
sample collection

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

® Tidal study
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@ Surface Soil Sample Locations
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I \Water Bodies
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Surface Soil Sample Locations

Site 2
St Juliens Creek Annex
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Sediment and
@ Sediment & Surface Water Sample Locations Surface Water Sample Locations
N Roads W E Site 2
Onsite Buildings
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Groundweter Sample Locations
N~ Roads

Onsite Buildings

B \Water Bodies

Groundwater Sample Locations
. Site 2
St Juliens Creek Annex
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Landfill D - Fie

Investigation

® Surface Geophysical Survey )
® UXO clearance

® Surface water and sediment sample
collection

® Surface and subsurface soil sample
collection

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



LEGEND
@ Surface Soil Sample Locations
® Dredge Soil Sample Locations

M \Water Bodies

Surface Soil Sample Locations
Site 4
St. Juliens Creek Annex
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¢ Definitions
» Uses of Risk Assessment

e Components of the Risk Assessm:ent
Process

¢ New Directions in Risk Assessment
* Communicating Risks ’




* Risk: The Likelihood of injury or disease
Resulting from Exposure to Potential
Hazard

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

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




Risk Assessment -vs- Risk M:i;xagement

Risk Management

Control

D?jsion
Nonrisk
Analyses

Toxicity
Assessment

Control
Options

A\

Regulatory
Decision

Risk
Characterizati
on Feonomics
Stawutory and Legal
Considerutions
Palitics

Social Factors




¢ Baseline (no-action) Risk ﬁ
- Howbad is it now?
— How bad could it become if nothing is done?

* Prioritization of Remedial Alternatives {@q
— Which alternative reduces risk the most?

e Cleanup Goal Identification
~ What concentrations can be left behind?

 Assessment £ Assessment.

‘ [———Data Evaluation ——-—m?

. Toxicity

Risk: I '

> {Charactrasti




Risk Assessment is a

~ Exposure Concentrations

Multi-Disciplinary Process
Land Use ' . .
N & Planning Things to Consider
f;::f"?:l l Hydrogeology .
alys
’ \ / » How were concentrations aggregated?

Chemical 4—— Geology
Analysis ]
\ Toxicolo
Groundwater gy
Modeling ir Modeling

— Hot spot averaged in?
e Over What Time Period Were Data
Generated?
— Seasonal Fluctuations?
— Attenuation?

¢ Groundwater Filtered or Unfiltered?




Estimation of Exposure Pbint
- Concentrations -

 Human Exposure Evaluation

Offsite Well

Point of

. Point of Exposure
Compliance

* Who is potentially exposed?
¢ How many people are potentially exposed?
* Through which routes?

* What is the magnitude, frequency, and
duration of possible exposure?




¢ Residents
e Workers
¢ Visitors or Trespassers

* Sensitive Subpopulations
— School children

e Future Population Groups

¢ Exposure Route
e Ingestion
e Inhalation -
¢ Skin contact
¢ Environmental Medium
e Soil
o Water
¢ Food
e Air




Fuel Tank

Leaks

Groundwater

Ingestion

Downgradient Well

Future Worker

Dirsct Contast Y
Volatilization f

Water Table

Leaching

Tranaport Medlum
(Groundwater)




o Est

- FiveBasic Variables Used

¢ Exposure Point Concentrations: I

¢ Media Contact Rate: I

¢ Exposure Frequency /Duration: .

 Body Weight:

* Exposure Averaging Time: l

Thus, RME intake > 99.9th percentile !




Toxicity Evaluation

“All substances are poisons. * Noncarcinogenic Risks:

The right dose differentiates are e’:?‘e‘ise‘;d >3 r‘l‘)tl“’(;’f predicte dose to
. an estima alnowabie aose

between a poison and a remedy.”

¢ Carcinogenic Risks:
are quantitatively expressed as a probability
over a specific period of time (lifeti:ne)

Philipus Aureolus Theophrastus Bonmastes von Hohenheim-Paracelsus (1493-1541




- Toxicity Values for

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 mg/kg-day

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

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

» USEPA Health Effects Assessment
Summary Tables (HEAST), Annual update




Unit

Length
Time
Weight
Volume
Area
Action

Quality

Comparison Table

Equivalent

One foot per 192 miles

One minute per 2 years

One pound of salt per 500 tons of pretzels
One ounce vermouth per 7,800 gallons gin
One square foot per 23 acres

One bogey per 56,000 rounds of golf

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)




* Comparison to Everyday Risks

* Conclusion

Activities Increasing Chance of

Death by One in a Million Yearly Cause of Death

Smoking 1.4 cigarettes
Traveling 300 miles by car
Traveling 10 miles by bicycle
Fraveling 6 minutes by canoe
Flying 6000 miles by jet
Living 2 months in Denver

Drinking 30 12-ounce diet sodas

Eating 100 charbroiled steaks
One chest X-ray

Eating 40 Tbs of peanut butter

Drinking 1/2 liter of wine

Cancer, Heart disease
Accident

Accident

Accident

Cancer for cosmic radiation
Cancer for cosmic radiation
Cancer from saccharin
Cancer from benzo(a)pyrene
Cancer from radiation
Cancer from aflatoxin
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




Site 2

Exposure Scenarios for

Wedia  |Exposure]
) Route Tre:

CurrenvFuture

087

Future

Oftfsite Resident

Surtace Soil
Ingestion x
Oermal X
inhatation X

Adolescent

X
X
X

Adult

Child

Conatruction{

Worker

Other
Worker

Onsite Rosident

Adult Child

Groundwator
(Deep) ingestion

Dermal

Inhalation

XXX

X x

{Shallow
Groundwater |ingastion
Oermal

inhatation

Surface Water'
Ingastion
Dermat X
Inhalation

X

Sediment’
Ingastion
Dermal

Inhatation

x X

x X

X x
X X

Soil?
ingestion
Demal

{inhaiation

oKX

X Quartiatve ovaustion,

* SUTRCE W AlOTr BT SECITBNt GXPOILNG SCONAIS 8@ 1O W RIGTS.

2inciuges both surtace sol and Subsurt ace 3o




COPC:s for _Site 2

Surface and

Surface Sail Subsurdace Soil

Surface Water Sediment

Shai

low

Groundwater

Deep
Goundwater

Eenzo(a)Pyrene [4,4-000

1.1-Dichioroethene

Phosphorus |4.4DDE

cis-1.2-Dichk

RD;

Ars

WPyrene -

Iron

R Ht.:platgh!pr i
hlombenzene
s phorus

Load BenzotaPyrene
Benzo(b)Fluoranthene

Vinyl Chioride
Bis (2-Ethylhexyl

|Phos phorus

Dibenz(a.h)Anthracene
Phosphorus
JAluminum

Phesphorus

fon

~ [chromium "

|Antimony
Assenic
Choomium
Cupper' )
kon
Manganese
Nickel
T.'h‘.',mr“"?:m

Vanadium
Zne_

- L:ﬂd -
Manganese

Tha

m

|Vanadium

e e s —
* CORCs tor CurrenvFuture w ore determined using an ndustral RBC screen. COPCs {oF Future Scenaro w are getermned usng aresdental ABC screen.

Summary of RME Risks for Site 2

Exposure Pathways
Total Risk | Total H
for
Inhaiation Ingestion Darmal Pathw ays
Ris k HE sisk | H Aink |
Surfuce Noil
CurrenyFuluce Trespasser Adult 2E10 ] NA | 2606 ] 003 | 4507 | 001 2606 0.04
[CurrenvFulure Trespasser Adolascent se1r | ma | as07 [ o003 | aE08 | o1 4E.07 0.04
Shattow Groundwater
Future Conatruction Warker NA I N T Nna | ~Na | 2608 ] o2 26-09 0.2
Deep Groundwater
CurrenvFuture Rosdantal Agult 5E.06 2 4E-05 0.8 1607 | oot 4E-05 3
CurrenvFutura Resdantal Child NA NA 2€-05 2 608 | 002 25.05 2
CurrenvFuture Age-adusted Resident 5506 NA SE-08 NA 2807 | NA 6E-05 NA
Noil
Future Rasidental Adult nNA NA 1E-05 o3 BEO6 | 06 2E-05 0.9
Future Rasidental Chid NA NA JE-05 3 4E-06 1 3605 4
Future Conatruction Worker 2610 NA 8E-07 0.7 1607 1 ot 9E07 0.9
Future Other Worker NA NA 4E-06 0.1 2E06 | 004 6E6-06 0.1
Surface Water
CurrenvFuture Treapassor Adutt NA NA NA NA 2808 0.1 2E-08 0.1
Current/Future Trespasser Adolescant NA NA NA NA 3807 0.02 3E-07 0.02
Fulure Residenual Adult NA NA NA NA 3506 | 01 3E-06 0.1
Fulurg Resdential Chid NA NA A NA 2606 | 0.1 2608 0.1
Sedimens
Futyre Rosgential Adult Na [ Nna T2206] o2 [6E07] 2 3E-06 2
Fulure Resoental Chid NA | Na | 5606] 06 | 26051 a2 2E-05 32

Risk = carcinogenc sk as determmed by the sk calculaions n Appendnx
H » Hazard index as determnad Dy the fisk calculaton in Appencx,

A - not calculated.

o



|
Summary of CT Risks for Site 2

Exposure Pathways
Total Risk{ TotalH
for for
Inhalation Ingestion Dermal Pathways | Pathways
Risk H Risk H Risk H

Soil :
Future Residential Adult NA NA 7E07 | 0.1 1807 | 0.04 9E-07 0.1
Future Residential Child NA NA 4506 | 0.5 2E-07 | 0.1 5E-06 0.6
Sediment
Future Residential Aduht NA NA | 9508 ] 001 [ 9E09}{ 0.1 1807 0.1
Future Residential Child NA NA | 6E07 | 004 | 9507 | 03 1806 0.4

(Risk = carcinogenic risk as determined by the risk calculations in Appendix.

'MHI = Hazard index as determined by the risk calculation in Appendix. :

RME Risk Drivers for Site 2

Media: Deep Groundwater

Current/Future Residential Adult Current/Future Residential Child

HO CR HQ CR
Inh | Ing { Der Total { Inh | ing { Der | Totaljinh| Ing | Der Total | Inh | Ing | Der | Total
2 0.01 | ¢.0003 2 |5E-0B| 2E-07 | 5E-09] SE06] NA| 0.03] 0001 | 0.03 | NA |1E-07] 3E09] 1607
2 0.01 | 0.0003 2 |SE06[ 2607|5608 SE06] NA[ 0.03] 0.001 | 0.03 | NA |1E07| IECS| 1607

Media: Soil
Future Residential Adult Future Residaential Child

HQ CR HQ CR
Inh | ing | Der Total § Inh | ing | Der | Total{Inh{ Ing | Der Total | Inh | Ing | Der | Total
NA 0.1 01 0.2 NA | 5E-06 [5E-06) 9E-06F NA| 0.7 0.2 0.9 NA [1E-05| 2E-06| 1E-05
NA [001] 0005} 002 § NA| NA | NA | NA INA} O1 0.5 0.6 NA | NA | NA | NA
NA f003| 001 0.04 | NA | 5E-06[18-06] 6806 NA| 0.3 | 0.02 0.3 NA {1E-05] 7E-07 | 1£-05
NA 01 | 005 0.2 NA | NA | NA | NA JNAY I 0.10 1.1 NA | NA T NA | NA
NA [002] Ot 0.2 NA | NA | NA | NA |NAJ 02 03 0.4 NA | NA | NA | NA
NA 0.2 0.3 0.5 NA | 96-06 [6E6-06| 2B:05| NA| 2 1 3 NA 12E-05( 3606 ) 2605

Media: Sediment
Future Resident Adult Future Rasident Chiki

HQ CR HQ CR
inh [Ing | Der | Total | inh | Ing | Cor | Totalfinh] Ing | Der Total | iah | Ing | Der | Total
NA 02 2 2 NAJ NA | NA| NA [NAJ 02 30 30 NA | NA | NA | NA
NA 1002 o1 0.03 NA | NA NA | NA |NA| 02 i 1.4 NA | NA | NA NA
NA 02 2 2 NA | OE+0D{0E+00| 0E+00] NA [4E-01] 31 32 NA {0E«00} 0E+00] 08«00




Information on RME Risk
Drivers for Site 2

Maximum Location ot
Frequency of Minimum Detected Detected Maximum
Detection Concentration Concentration Concentration

Deep Groundwater (ugfl) -
Chiorctorm 27 06 6 GwW2D
Soil (mg/kg)
44007 28/28 6.90E-04 2.90E+02 SB08
Aluminum 2929 1.96E+03 2.17E+04 SBO7
Arsenic 28/29 1.20E+00 1.80E+01 5813
Iron 29/29 1.85E403 1.06E+05 $S03/SS06
Manganese 29/29 5.90E+00 6.88E+02 $803
Sediment (mg/kg)
Chromium 9/9 6.5 2,630 SP03
ron . 9/9 2,050 31,100 SDo3

Exposure Scenarios for

Site 3

Current/Future

Future

Tre: =T

Oftsite Resident

Aduit

Adotescent! Aduit

Child

Construction]
Warker

Other |

Onsite Resident

Worker

Aduit Child

Media Exposurs|
Route
S

urtaco Sow
tngestion
Dermal

i an e — X p—_—
Inhaiation X X

X
X

lShallow

" |ingestion
Darmal

“linnalation |

Groundwater |
Dermal
Inhalation

ingastian |

L xixx
x

Surtace Water'

_. |Damal

lnqes!iof\‘ o

inhatation |

Sediment'

- il
inhalation

Ingestion |

XX

XX

Sou
Ingastion
Dermat

inhatation |

XK XX

x X

x %K
X x

X Quamtatve evakmton

* Siniace walty And SEUIMEnt BXPOSIMD SCENAIOS Me 1O wAderS
+ nciudes both aurlace 30l and subsurlace Soé




COPCs for Site 3

Surface and Deep
Surface Soll Subsurfuce Soil Surface Water Sediment Shallow Groundwater Groundwater
Current/Futura”™
Benzofa)Anthracene | Phos phorus Phosph |Heptachior
"|BenzotaPyrene® Alminum Lead e s
B F th Arscnic o
DibenztamAnthracere [kbon T [ Fuue =
d ene |Lead ) P hos phorus
Phos phorus * Manganese _|Antimony
' Arsenic -
on -
SIS 4.0 AESVRIRRI S————— Lead -

......... Cadmmm ) ’ Mlng;nes:
Choma " . Nickel
Copper N :
on* . . o 5 .
Lead* R
Manganese ) .
Thalum N
Vanadium .

1o - S —
S——
(OO tor residental scroen and indicated QOFCa for bolh reswdantal and noustnal

CORC tor GurrenVFuture wers determinad using an ndustnal FBC screen. COPCS ar Fulure scenaro w aro dolammined using a residental FEC scroon

Exposure Scenarios for
Site 4

“Wedin __ |Exp CurrentFuture Future
Route Trempasser Oftsite Hasident | Construction! Other Onsite Resident
Adult _ {Adolescent] Aduit Chitd Worker Worker | - Aduit Child
Surtace Soil

nhaiation
ponmm—

X Quanitatve evakason.
! Surtace w A NG SEAMEN LXPOSUTE SCONRITS D 10r waders.
4nciudes both surlace sod and subaurace sod.




COPC:s for Site 4

Surface and
Surface Soil Suhsurface Soil Surface Water Sediment Shallow Groundwater Deep Groundwater
- Cunent/Future”. e e e

Arocior-1260 | Arocior-1260 Dibenz(a Phosph “Ibis(2-Ethyihexyijphthalate | bis (2-Ethyihexyi)p
|Benzo{a)Pyrene | Dicidrm Ideno(l,2.3<cdpyrene Phosphorus Chioroform
Phosphorus By Anth Phos phorus Future* Al Phosphorus
Arsenic [Benzofa)P yrene Aliminum Benzo(a)Pyrene jAntmony Arsenic
Chromi B (b)F Iy h Arsenic Phosphorus Arsenxc Barium
Iron Dibenz(a,h)Anthracene |kon Arsenic Banum lon ) )
Lead hdeno(1,2,3cd)Pyrcne {Lead iron Cadmum T 77iManganese

Phos phorus Manganese Lead Chrommum

A

Antimony

Arsenic

Ba
Cadmium
Chromum !
Copper _ — o - Vanadiam

Lead
Nickel
Thallium
" Vanad,

Zne

* QOPCs for Qrfar\VFu_lure ware oemmineq Sing an mmslnaPBC scroen. CDP& 1_9( Future scenano w era determined using a!t_;snenln! RBC screen

[ .
Summary of RME Risks for Site 4

Exposurs Pathways
Total Rlak| TotaiHl
for for
Inhaiation Ingestion Dermat Pathways | Pathways
s & 2] fisk | e Risk | ra
Surface Saif
CurrenvFuture Treapasser Aduit ] ecoe [Co0000t | 4608 | 004 | 8E07 | 01 | sEo08 | 0.1
CurconyFuture Trospasser Adolaconts | \E-O® _|0.000001] 9607 | 004 | 9E08 | 002 | 1808 | 0.8
(S hatlow Growndwater
Futura Construction Workar [ ma T RA | Na | NA | 4c00] oocs | asce 0.08
Deep Groundwarer
] '€os | s Joeos| 24 | asor| o2 [ tmos | 20
T Na | NA_ | seos| se | 2e07| 05 | sEos | 57
| "7Eos | w~a | tEoa| NA | sE07 | NA | 2804 | -
NA NA BE- LS 0.9 AE-05 AJ
NA, NA 4E06 Y vE08 3
NA NA TE0S | NA 1604 -
Future Conatruction Wor kay SE00 | 000005 2607 ] 02 2608 (]
Future Other Worker NA NA SE08 | o1 1E-05 0.3
(S wrface Warter
GuronvFuture Troapass er Adull NA NA NA NA | 2607 | o02 2607 ©0.02
CuiranvFuture Treapasser Adolescents NA NA NA NA_| 4c08 | 002 €08 0.02
[Foture Resdent Adur NA NA NA NA_ | 3EO07 | 004 SE07 0.04
Futurs Rasxient Ched NA NA NA NA_ | 2e07] o1 2607 0.1
(S e dime ns
CanronvFuture Tr:&- Adun NA NA NA NA NA NA - -
CurcanvFuture Traspasser Adoiescents NA NA NA NA NA NA - -
Future Rescient Adul NA NA JE0s | 005 | seor | oo2 400 ©.07
Future Roscent Chad NA NA 7E08 | 04 | 2€0S F Je08 3

RSk w CAFCIOQENC (K A3 JAENTINGG by the rak CAICUIRIOAS 1 ADDend .
HE = Hazard indax as by the riak «
N/A - COUKE NOt b CAKURINI DECAUS® NCOITORAS SXPOSLN® Pativw Ay Of 1O toX KNy vakmes 10f COPCS.
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Summary of CT Risks for Site 4

Exposure Pathways
Total Risk| Total H
for for
inhalation ingestion Dermal Pathways | Pathways
Rsk | H | Rsk | H |Rsk | H

iDeep Groundwater
Future Residential Aduit 5E-07 1 7E-06 5 3608 | 0.04 8E-08 []
Future Residential Chid NA NA 1E05 16 6E-08 0.1 1E-05 16
Future Residential Age-Adjusted S5E-07 NA 205 NA 9E-08 NA 2E-05 -
Soil .
Future Residential Aduit NA NA 2E-06 0.1 2E07 | 007 JE-08 0.2
Future Reskiential Child NA NA 2E05 0.9 4807 { 0.1 2E-08 1
Future Raesidential Age-Adjusted NA " NA 2805 NA 6E-07 NA 2E-05 -
Future Construction Worker 2807 ] 0.00004 { 3E07 0.3 7E09 0.0 5607 0.3
Future Other Worker NA NA 607 | 0.03 4E-08 | 0.005 6E-07 0.04
S edime nt
Future Resiiant Chid | Na ] Na Jteoe] 007 [2606] 02 | 3e0e | 02

Fisk = carcinogenic risk as detarmined by the risk cakulations n Appendix.

- Hl = Hazard index as de

d by the rsk

in Appencix.

NA - could not be cakculated because incompleta exposure pathw ay or no toxicity values for COPCS.

RME Risk Drivers for Site 4

Media: Deep Groundwater
Current/Fulure Residential Aduit CurrentFuture Aesidential Child
) cR [ cR
Chemical Toh Gor | Totai | an | In v ] Totai | Inh Der_| Toial [ ink Ger | ot
[Grorotorm | & {002 W‘TT&FT&%WWT%W?T 3607 6E0B | SEOT
Arsonc A 0002 | 08 | NA |[OE0S|JE07| $BOS|NA| T | 0003 | 1 | NA |5E05 1607 S£08
Barom NA 00005 ] 02 | NA | NA | NA | NA |NA| 04 [ 0001 | 0. NATNA [ NA T NA
ron RA [T % | MR | AT NAJNA[ 5] 0 T NA '_NA+TA°' NA
Wanganess A £L) 77 | NA | NA | NA | NA [NAl 0 | 0 WA | NA | NA | NA
LA shat
Totas ) 02 2% |1E08] 9608 | SEGT| 1604 NA| 58 | 0 57| NA [66-08] 1607 | 6605
Media: Soil
Future Residential Adult Future Fe siential Chikd
c )
chemloat nh inh | [InR] ing |_Der | Totai | twh Totm
Arocky- 1260 NA NA | 6E07 NA T NA NA NA NA 2608
BenzolarAnthracwne A MA | 7607 [Fa] ®a [ N RA | NA 2608
Benzola)Pyrene A NA_| BE06 BESE| WA TR | A NA ] W 2608}
Bunzolb) Rucranthens NA NA [9E07] NA |SEQ7[ NAL NA NA NA NA 2E08
Doonz(a DIAnhracene [ NA | TEOB] NA | VEOB| AT NA I NA NA | NA 3E08
Anrnnum NA TR | RA | NA | WA [NA] 02 f 002 | 03 | NA A
Ansmony NA NA | NA | NA | NA |[NAl 02 f 004 | o3 | NA A
Argonc NA NA |2E0S[BE-06] JEOS|NAT 1 [ 2 NA SE-08
{Sheanwm NA NA | NA | MA| NA [NA|GOG{ 0. 07 | M NA
Cooper NA “NATRA T WA NA [RAL G {9003 @ NA RA
vor A NA | A | RA| NA [NA] T I o1 FI ) )
Vo ™ ) MA TNK | RA | KA [NAj 021 03 ) [ ra_
Nckad NA RA | RA | NA | NA |NA1O08] 01 NA NA,
Trineun T NA | NA | NA | NA_[NA] 02 ] 0004 NA )
Vanadom ) 08 | NA | WA | FA T TA [NAL 011 01 NA_| NA
pracechm 2 Mool =4 LA ]
Tolae NA | 03 1 54 T | NA | AE08] 66-08[ 4EOS| NA] @ 0 S | A SE08




RME Risk Drivers for Site 4

(C(m nued)

= LS —v b

in

Media: Soil
Future Construction Worker Future Other Worker
HQ CR H CR
Chemical Inh | Ing| Der | Total f Inh | Ing | Der j Totalfinh] Ing | Der | Total { inh | ing | Dai
Benzo(a)Pyrene NA TNAT N | N [4E10]6E07] NA [BEOTJNA] NA | NA | NA | NA [3E0B] NA
Arsenc NA | 051 005 | 06 |5E10]2E06|1E07| 2606] NA| 0.06] 001 | 047 | NA |9E0| 2£.06]
Chromum 000005] 0.02| 006 | 0.08 J€09] NA | NA |aB0A| A 002] 01 | 04 [ NA | RA | 1A
on NA_ |05 0061 06 | NA| NA | NA | NA INA[ G051 002 | 007 | NA | NA | NA
Totals 0.00005] 11| 02 | 12 |5600] 2606|1607 2606 NA] 0.1 ] 01 | 03 | NA |16:05| 2606]
Media: Sediment
Future Aesident Child
Ha ’ CR
Chemical inh [ing | Der | Total { Inh | Ing { Der | Total
[Benzola)Fyrene NA | NA | NA | NA | NA |IE06| NA | 1B06
Arsenc NA_ | 02] 06 | 08 | NA |6E0B|2E05] IE05]
ron NA_J031 17 | 20 JNA|NA|MA| MK
Totals NA | 04| 23 | 2B | NA | 7606|2E05] 3605)

Information on RME Risk
Drivers for Site 4

I Yy of ] De | [ lLounon of
Detection Concentration I Concentration Cancentration
Deep Groundw ater (ugh)
Chiorotorm® 8 8 00E-0t 9 00E+00 Gwap
Arsanic® V5 3.80E+00 8.50E+00 GwW3C
Barim S5 8. 50E+01 489602 GWI1D
ron* &5 9.126+03 6 8SE+04 GWI1D
Manganesa® &5 1.90E+403 1 26E+04 GWI10
Soll (mg/Mg)
Arocior-1260 628 220602 8.30E+00 S908
Benzo(a)Aniheacena 23268 3.90E-02 3 00E+00 S611
Benzo(a)Fyrena V28 3.50E-02 2.30E+00 S811
Benzo(b)Fluaranthena 226 7.90E-02 3.00E+00 S811
Dibenz(a.h)Anihracena 28 1.00E-01 3.20601 Ss1y
Alumnum 26/26 3 1E-03 1 81E+04 S801
Antimony 1323 6 70E-Ot 5 38E+O01 5806
Argenc* 26/28 1 90E+00 2 36E+02 S806
Crwomum 26/26 7 20E+00 6.80E+02 SS05
Copper. 26/26 7 00E+00 8.74E+02 S811
yon 26/26 2.92E+03 8.51E-04 $811
Manganese 26/28 3 BE6E+01 8 83E+02 8811
Nckel 24/24 3.706+00 5 46E+02 SS0S
Thasum 626 $.00601 3.40E+Q0 S801
Vanadium 26/26 1 126401 3 54602 S804
Sediment (mg/kg)
Benzo(a)Fyrene 89 7.10E-02 1 20«00 Spo4
Arsenc ¥9 3.90E+00 3 31E«01 SO03
on ¥ 1 05E+04 5 BOE«04 5001

“Conrsliiuat i aiso a rsk drver for CT nak




Exposure Scenarios for
Site 5

Meadia P Current/Future Future
_Route Trospasser j _Offste Residant | Canstruction] Other Onsite Resident
Adult Adolencent! Adult Childg Workey Worker Aduit Child
[Surace Son ] -
itace SoW. ... % J— SOV, S
X
X
[Eroundwater o B .
e g S o i
X X
%
|Shafiow
Groundwater |Ingestion ~
! eaing S ) x -
inhaiation i b
Surtace Water' | -
Ingestion o )
a 5 PR R B SRS W - % %
inhalation ) )
Sediment!
X X o X X
Dermat X X X X
Inhaiation _ ” -
Soif? e
- ingeston : el S -
3 b i IUIUU SR et “f e %
inhalation’ DR ) X

X Quantdative evakiation. i . .
¥ Surface w ater and sediment oxposure sconarios are 101 waders.
#nciudes both surtace sod and subsurface sol

COPC:s for Site 5

Surface and Deep

Sutface Soll Subsuduce Soll Surface Water Sediment Shallow Groundwater Groundwater
_ |Current/Future™”
Phasphorus

L |Phesphoras T
4.4-DDT Anseni

Benzo(a)Pyrene |Dioxn TEQ

F'.”,!”,?.; _. .
Phosphorus

ara Arsen
hAnthracene o
" [Phosphorus > 4' T halinm Chromum _ [Manganese _
Alumunum Cubalt
Antimony e AL
. - - [ —— Lead - S

Manganese

|Cadmum ol Neckel T
_|Chromume R Thallun
) JCopper T T T vanadiem
ron* o Zinc

[Matlum
Vanadum
Zinc

b e _—
* COFCs for both ndustnal and resdential SCoNaros based on moustral RBC and resdantal FBCs. respectvely




Parts of RI
Work Plan

-

Screening
ERA

Baseline
Problem

Formulation

Site-Specific
Study Work
Plan

Baseline ERA
S

FS/Record of
Decision

\_/_

Preliminary Problem Formulation

!

Step 1: Screening Problem Formulation

Complete Exposure

Pathways?

NO
Step 2: Risk Characterization
Baseline Risk
Assessment?
NO

Step 3: Baseline Risk Assessment Problem Formulation

Agreement on
Problem Formulation

and Need for Field
Studies

No Study

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

A

Approval of Site-
Specific Work Plan

Step 6: Site-Specific Studies

y

Step 7: Risk Estimation, Characterization, and Conclusions

'

Step 8: Risk Management Considerations

Sign ROD

ECOLOGICAL RISK ASSESSMENT PROCESS




Ecological Risk |
Assessment Workshop

OVERVIEW

. What is an Ecological Risk Assessment?
— A logical process that determines whether
chemicals in site media have the potential to
negatively impact ecological receptors at a site

« Document actual or potential ecclogical risks

« 1dentify which contaminants pese a risk




OVERVIEW

« Primary guidance documents & policies
used to develop this Workshop
_ EPA “8-Steps” (1994-1997)
— DoD Tri-Service . “3-Tiers” (1996)

— CNO ERA Policy (1999)
— Navy/Region Il BTAG ERA FProcess (1999)

ERA PROCESS
Preliminary Planning

» Preliminary Problem Formuiation
— Completzd prior to entering Step 1 of Process
— Objective is data compilation and evaluation to
allow initial planning of ERA
— Gather & evaluate existing information
* Historical use of site
* Sampling resulits ; E
19 ‘

» Natural resources evaluations & inventores

— Meeting and site visit

J




ERA PROCESS
STEP 1 - Screening Problem
Formulation

* Problem Formulation Includes:
- Environmental setting
- Known/suspected contaminants
- Contaminant fate & tanspont
- Mechanisms of ecotexicity
- Exposure pathways
* Preliminary Assessment Endpoints

Pt

» Generates initial Conceptual Mode

- ERA PROCESS
STEP 2 - Screening Risk
Characterization

« Compares site chemical concentrations
w/conservatively derived screening values

— Chronic exposures
- NOEC/NOAEL

« Components:
— Screening effects evaluation

— Screening exposure estimate
— Risk calculation

o Conservative .




“ o j ',_ "

"If we pull this off, we2'll eat like kings.®




ERA PROCESS
Step 3 - Baseline ERA Problem
Formulation Sl

4

« Refines the Screening Problem Formulation

— What is refined:
« COPCs
« Ecological effects of COPCs
¢ Conceptual Model

— Contaminant fate & transport
- Complete exposure pathways
* Asssssment endpoints
» Measurement endpoints
* Risk hypotheses

36

ERA PROCESS
Step 4 - Site-Specific Study/WP
« Problem Formulation i
- — Scoping additional studies

+ Develop additional lines of evidence
» Eco Subgroup

s Work Plan (WP) Components
— Data Quality Objectives (DQOs)
— Field methods
- Field Sampling Plan
— Data evaluation methods
- Contingencies

» Agreement/approval of WP e




ERA Process
Step 4 - Site-Specific Study/WP

« Types of Studies

— Specific to identified needs/data gaps at site
» Linked to endpoints and risk hypotheses

— Examples:
* Biological sampling
* Bioavailability
» Toxicity testing
» Tissue residue/bioaccumulation

= Reference areas/concentration gradients

| ERA PROCESS
Step 5 - Field Verification of
Site-Specific Study

« Problem Formulation

 Check to ensure study is appropriate and
implementable

* Prior to Work Plan approval




ERA Process
Step 6 - Site-Specific Study

» Conduct field studies
~ As specified in Work Plan
- Field changes may be

necessary but should be
minimal

* Field changes require prior
approval

- Validate data

. Tabu'ate data Xeggaﬂﬂfyﬂcﬂlﬂ

5




ERA PROCESS
Step 7 - Risk Characterization

* Synthesis & analysis of ali data/evaluations

.
PPN TN em e e ve e e o o

from previous steps

* Integration of exposure and effects

* Determine likelihood, magnitude and areal
extent of risk
— Linked to assessment endpoints

o “ye SN
W?v;ffz *‘i) ngg

ERA PROCESS
Step 7 - Risk Characterization

* Relies on evaluation methods agreed to in
Step 4 Work Plan

* Based on weighting of lines of evidence

* Uncertainties
— Degree of confidence in risk estimates
— Exposure/effects assumptions
- Natural variation
— Measurement error
— Model limitations and assumptions




ERA PROCESS
Step 8 - Risk Management

* Ecorisk is only one of many decision inputs
* Ecorisk assessor input can help answer:
— Is the remedy protective?

— Is the reduction in risk worth the effort?
— Is the cure worse than the disease?

30




Mmols
St. Juliens Cresl

Sites 2 and 4
Screening-Level Ecological Risk
Assessment (SERA) and
Refinement of SERA

St. Juliens Creek
Sites 2 and 4 SERA

Overview

Site 2 Landfill B
Site 4 Landfill D
Conclusions




Presentation of Each Site

e Overview
e Screening-level ERA (SERA)Problem

Formulation
e Screening-level ERA COPC Identification
e Conclusions from SERA

e Realistic Refinement Step; Step 3a of the
- Baseline Ecological Risk Assessment (BERA)

Presentation of Each Site

 Conclusion Based on Refinement Step 3a
— COPCs-Screening
— Food Chain Exposure




St. Juliens Creek

Site 2 Landfill B
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Site 2 Landfill B
Screening-level COPC

» Surface Water (15 Total)
— Conc > SV -- 9 Inorganics, 1 VOC, 1 Pesticide
— No SV -- 3 Inorganics, 1 VOC

* Sediment (40 Total)

— Conc > SV -- 14 Inorganics, 11 SVOCs, 6
Pesticides, 1 PCB

— No SV -- 2 Inorganics, 6 VOCs




Site 2 Landfill B
Screening-level COPC

* Soil (42 Total)

— Conc > SV -- 15 Inorganics, 14 SVOCs, 1
PCB, 3 Pesticides

~ No SV -- 6 SVOCs, 2 VOCs, 1 Pesticide
» Food Web (40 Total)
— 17 Inorganics, 15 SVOCs, 1 PCB, 7 pesticides

Site 2 Landfill B
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 2 Landfill B
Step 3°,--P€ahﬂﬁf‘ P°F1ﬂpmr\m+ Q4-,\,.¢.

Q

maximum detected values when completing the
media screening and the Food Chain Exposure

e P
11IIOUCLD.

-
l * Used average chemical concentrations instead of

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

* 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

* Surface Water (13 Total)
— Conc > SV -- 7 Inorganics, 1 VOC, 1 Pesticide
— No SV -- 3 Inorganics, 1 VOC

* Sediment (32 Total)

— Conc > SV -- 10 Inorganics, 7 SVOCs, 6
Pesticides, 1 PCB

— No SV -- 2 Inorganics, 6 VOCs




Site 2 Landfill B
Step 3a—Refined COPC

e Soil (34 Total)

— Conc > SV -- 10 Inorganics, 12 SVOCs, 3
Pesticides

-~ No SV -- 6 SVOCs, 2 VOCs, 1 Pesticide
» Food Web (27 Total)
— 11 Inorganics, 10 SVOCs, 1 PCB, 5 Pesticides

Site 2 Landfill B
Realistic Refinements, Step 3a
of the Baseline ERA

e 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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Site 4 Landfill D
Screening-level COPC

e Surface Water (25 Total for Both Marine
and Freshwater)
— Marine
* Conc > SV -- 8 Inorganics
* No SV --
— Freshwater
* Conc > SV -- 13 Inorganics, 1 VOC
* NoSV --18VOC

Inorganics




a@n

~Site 4 Landfill D
Screening-level COPC

e Sediment (57 Total Both Marine and
Freshwater)
— Marine
* Conc > SV -- 12 Inorganics, 8 SVOCs, 1 Pesticide
* No SV --3 VOCs
— Freshwater

* Conc > SV -- 12 Inorganics, 12 SVOCs, 1PCB, 4
Pesticides

* No SV -- 2 Inorganics, 2 VOCs

Site 4 Landfill D
Screening-level COPC

» Soil (37 Total)

— Conc > SV -- 14 Inorganics, 12 SVOCs, 1
PCB, 1 Pesticide

— No SV --7S8VOCs, 2 VOCs
e Food Web (38 Total)
— 17 Inorganics, 15 SVOCs, 1 PCB, 5 Pesticides

10



Site 4 Landfill D
Screening-level ERA

¢ Conclusion

— One or more COPCs were identified in each of
the media, thus additional evaluation in Step 3
1s recommended

Site 4 Landfill D
m otep 3a--Realistic Refinement Steps

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

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

* 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.

11
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Site 4 Landfill D
Step 3a—Refined COPC

« Surface Water (21 Total for Both Marine
and Freshwater)
— Marine
* Conc > SV -- 6 Inorganics
* No SV -- 2 Inorganics
— Freshwater
* Conc > SV -- 11 Inorganics, 1 VOC
+ NoSV -- 1 SVOC

[

Site 4 Landfill D
Step 3a—Refined COPC

e Sediment (44 Total for Both Marine and
Freshwater)
— Marine
e Conc > SV -- 8 Inorganics, 5 SVOCs, 1 Pesticide
* No SV --3VOCs

— Freshwater

» Conc > SV -- 6 Inorganics, 12 SVOCs, 1 PCB, 4
Pesticides

* No SV -- 2 Inorganics, 2 VOCs

12



Site 4 Landfill D
B Step 3a—Refined COPC

* Soil (31 Total)

— Conc > SV -- 9 Inorganics, 11 SVOCs, 1 PCB,
1 Pesticide

—~ No SV --7SVOCs, 2 VOCs

* Food Web (26 Total)
— 12 Inorganics, 11 SVOCs, 1 PCB, 2 Pesticides

- Site 2 Landfill B
Realistic Refinements, Step 3a
- of the Baseline ERA

¢ 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
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St. Juiiens 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



¢ Definitions

* Uses of Risl Assessment

* Components of the Risk Assessment
Process

* New Directions in Risk Assessment

 Communic:ting Risks '




* Risk:  The Likelihood of injury or disease
Resulting from Exposure to Potential
Hazard

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

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




Risk Assessment -vs- Risk Management

Risk Management e .,

Control

Dc)ision

Nonrisk
Analyses

Toxicity
Assessment

Control
Options

A

Regulatory
Decision

Feonomics
Statutory and Legal
Considerations
Politics

Social Factors




e Baseline (no-action) Risk
- Howbad is it now?
~ How bad could it become if nothing is done? ‘

» Prioritization of Remedial Alternatives '@éﬂ
— Which altemative reduces risk the most?

¢ Cleanup Goal Identification @
— What concentrations can be left behind?

| r-—;bat’a*ﬁvaluaﬁon

- Exposure
. Assessment .

\ 4

| Toxicity
' Assessment

. o Risko oo |
> Chalfacte’rizatio




Risk Assessment 1s a

Exposure Concentratmns |

Multl-stap]marV Process ‘
Land Use . .
& Plinning Things to Consider
Statistical
: Hydrogeology
Analys
e \ / ¢ How were concentrations aggregat’f?’d?

Chemical ‘———— GCOlOgy
Analysis
\ Toxicol
Groundwater oxicoTogy
Modeling Air Modeling

~ Hot spot averaged in?
¢ Over What Time Period Were Data
Generated?
— Seasonal Fluctuations?
— Attenuation?

¢ Groundwater Filtered or Unfiltereci?




Estimation of EXpoSure Pbint
Concentrations

HumanExposureEvaluatlon

Offsite Well

o e s

Point of

R Point of Exposure
Compliance

* Who is potentially exposed?
* How many people are potentially exposed?
* Through which routes?

* What is the magnitude, frequency, and
duration of possible exposure?




* Residents
* Workers
* Visitors or Trespassers

* Sensitive Subpopulations
— School children

* Future Population Groups

¢ Exposure Route
e Ingestion
o Inhalation -
e Skin contact
¢ Environmental Medium
e Soil
o Water
e Food
e Air




Fuel Tank
Leaks

Groundwater

Ingestion

Downgradient Well

Future Worker

Exposure
Point

Dirsct Contact :'J
Volatitization <

Watar Table

Transport Medium
{Groundwater)




_to Estimate Intake

Flve Basu:,;;Varlables sed ‘

* Exposure Point Concentrations:
* Media Contact Rate: l
¢ Exposure Frequency/Duration:

* Body Weight:

. Exposure Averaging Time:

Thus, RME intake > 99.9th percentile !




R‘S’kc ' ra"te“zatlon

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

Phitipus Aurcolus Theophrastus Bonmastes von Hohenheim-Paracelsus (1493-1541

* Noncarcinogenic Risks:

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

e Carcinogenic Risks:

are quantitatively expressed as a probability
over a specific period of time (lifetime)




=1

* Toxicity Values for Carcinogens

1

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 e USEPA’s Integrated Risk Information

dose-response curve. System (IRIS) Database

Cancer Slope Factor  =Excess lifetime cancer risk

per level of intake e USEPA Health Effects Assessment

- Risk per mg/kg-day Summary Tables (HEAST), Annual update

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




Unit

Length
Time
Weight
Volume
Area
Action
Quality

Comparison Table

Equivalent

One foot per 192 miles

One minute per 2 years

One pound of salt per 500 tons of pretzels
One ounce vermouth per 7,800 gallons gin
One square foot per 23 acres

One bogey per 56,000 rounds of golf

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)




Activities Increasing Chance of

Death by One in a Million Yearly Cause of Death Three General Principles of Risk Assessment
Smoking 1.4 cigarettes Cancer, Heart disease ‘
Traveling 300 miles by car Accident R .
Traveling 10 miles by bicycle  Accident + Toxicity is not the same as risk
Traveling 6 minutes by canoe  Accident . . isk
Flying 6000 miles by jet Cancer for cosmic radiation + With no exposure, there is no ris
Living 2 months in Denver Cancer for cosmic radiation . :
Drinking 30 12-ounce diet sodas Cancer from saccharin ¢ Zero risk does not exist
Eating 100 charbroiled steaks  Cancer from bhenzo{a)pyrene
One chest X-ray Cancer from radiation

Eating 40 Tbs of peanut butter Cancer from aflatoxin
Drinking 1/2 liter of wine Cirrhosis of the liver




Ecological Risk
Assessment Workshop

OVERVIEW

« What is an Ecological Risk Assessment?

— A logical process that determines whether
chemicals in site media have the potential to
negatively impact ecological receptors at a site

« Document actual or potential ecological risks
« Identify which contaminants pese a risk
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OVERVIEW

» Primary guidance documents & policies
used to develop this Workshop
— EPA “8-Steps” (1994-1997)
— DoD Tri-Service *“3-Tiers” (1996)
_ CNO ERA Policy (1999)
— Navy/Region [II BTAG ERA Process (1999)

ERA PROCESS
Preliminary Planning

*» Preliminary Problem Formulation
— Completzd prior to entering Step 1 of Process

— Objective is data compilation and evaluation to
allow initial planning of ERA

— Gather & evaluate existing information
* Historical use of site

* Naturzl resources evaluations & inventories

— Meeting and site visit




ERA PROCESS
STEP 1 - Screening Problem
Formulatip_n

 Problem Formulation Includes:
- Environmental setting
Known/suspected contaminants

Contaminant fate & tanspert
Mechanisms of ecotcxicity
Exposure pathways

* Preliminary Asscssmeat Endpoints

- Generates initial Conceptual Model

ERA PROCESS
STEP 2 - Screening Risk
Characterization

« Compares site chemical concentrations
w/conservatively derived screening values

— Chronic exposures
— NOEC/NOAEL

« Components:
— Scresning effects evaluation

— Screzning exposure estimate
- Risk calculauon

« Conservative »







ERA PROCESS
Baseline ERA Pro lem

e -
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Formulation o

+ Refines the Screening Problem Formulation

— What is rafined:
* f‘ﬂ.J(‘e

N o & N oF

» Ecological effects of COPCs
 Conceptual Model

- Contaminant fate & transport
- Complete exposures pathways
» Assessment endpoints
» Measurement endpoints
* Risk hypotheses

Cte
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ERA PROCESS
Step 4 - Site-Specific Study/WP
» Problem Formulation /i
- - Scoping additional studies

+ Develop additional lines of evidence
« Eco Subgroup

e Work Plan (WP) Components
— Data Quality Objectives (DQOs)
— Field methods
- Field Sampling Plan
— Data evaluation methods
- Contingencies

» Agreement/approval of WP e




ERA Process
Step 4 - Site-Specific Study/WP

» Types of Studies

— Specific to identified needs/data gaps at site
* Linked to endpoints and risk hypotheses

— Examples:
* Biological sampling
* Bioavailability
» Toxicity testing
* Tissue residue/bioaccumulation

 — Reference areas/concentration gradients .

| ERA PROCESS
Step 5 - Field Verification of
Site-Specific Study

* Problem Formulation

* Check to ensure study is appropriate and
implementable

* Prior to Work Plan approval




ERA Process
Step 6 - Site-Specific Study

* Conduct field studies
— As specified in Work Plan

- Field changes may be
necessary but should bs
minimal

¢ Field changes reguire prior
approval

~ Validate data

Tabulate data K 55‘q on Crunelhin

4




ERA PROCESS
Step 7 - Risk Characterization

* Symnihesis & analysis of ali data/evajuations
from previous steps

* Integration of exposure and effects

* Determine likelihood, magnitude and areal

extent of risk
— Linked to assessment endpoints
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ERA PROCESS
Step 7 - Risk Characterization

- * Relies on evaluation methods agreed to in
Step 4 Work Plan
* Based on weighting of lines of evidence

* Uncertainties
~ Degree of confidence in risk estimates
— Exposure/effects assumptions
— Natural variation
— Measurement error
— Model limitations and assumptions 8
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ERA PROCESS
Step 8 - Risk Management

* Ecorisk is only one of many decision inputs

* 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?

30







Remedial Investigation
Objectives

® Determine Contaminants of CO
® Delineate the Extent of Contaminati
® Determine Potential Risk to Human Heal

® Determine Potential Risk to the Environme
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Landfill B - Field Investigation

sample collection

e Surface and subsurface soil
sample collection

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

e Tidal study



LEGEND

® Surface Soit Sample Locations
N Roads

Onsite Buildings
B Water Bodies
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Subsurface Soil Sample Locations

LEGEND
Subsurface Saoil Sample Locations
N Roads w E Site 2
Onsite Buildings X St. Juliens Creek Annex
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LEGEND _
® Goundwater Sample Locations
N Roads

Onsite Buildings

B Water Bodies

Groundwater Sample Locations
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Landfill D - Field. Investigation

® Surface Geophysical Surveys
® UXO clearance

® Surface water and sediment sample
collection

e Surface and subsurface soil sample
collection

® Ground water mvestigation of water-table
and Upper Y orktown Aquifers



LEGEND

@ Surface Soil Sample Locations Surface Soil Sample Locations
® Dredge Soil Sample Locations Site 4
/\/ Roads S Juliens Creek Annex
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LEGEND

Subsurface Soil Sanple Locations
/s Roads

Onsite Buildings
B Water Bodies

Subsurface Soil Sample Locations

Site 4
St. Juliens Creek Annex
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Parts of RI Preliminary Problem Formulation

Work Plan l

Step 1: Screening Problem Formulation

Complete Exposure

Pathways?
NO
Screent Step 2: Risk Characterization
creening
ERA
Baseline Risk
Assessment?
NO
Baseline Step 3: Baseline Risk Assessment Problem Formulation
Problem
Formulation
Agreement on
Problem Formulation
and Need for Field No Study
Studies
Site-Specific Steps 4 and 5: Site-specific Work Plan and Field Verification
Study Work P o P
Plan A
NO
Approval of Site-
Specific Work Plan
Step 6: Site-Specific Studies
Baseline ERA Step 7: Risk Estimation, Characterization, and Conclusions —
\/_1 l
<
FS/Record of Step 8: Risk Management Considerations «—]
Decision
\__/_
Sign ROD

ECOLOGICAL RISK ASSESSMENT PROCESS
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Parts of RI
Work Plan

Screening
ERA

Baseline
Problem

Formulation

Site-Specific
Study Work
Plan

Baseline ERA

Preliminary Problem Formulation

)

Step 1: Screening Problem Formulation

Complete Exposure

Pathways?

NO
Step 2: Risk Characterization
Baseline Risk
Assessment?
NO

Step 3: Baseline Risk Assessment Problem Formulation

Agreement on
Problem Formulation

and Need for Field

. No Study
Studies

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

A

Approval of Site-
Specific Work Plan

Step 6: Site-Specific Studies

v

oo —

Step 7: Risk Estimation, Characterization, and Conclusions

!

FS/Record of
Decision

\_/_

Step 8: Risk Management Considerations

Sign ROD

ECOLOGICAL RISK ASSESSMENT PROCESS




U.S. NAVY
St. Juliens Creek Annex

Exposure Scenarios for

Site 2

Media Expoetire Currant/Future Future
Route Trespasser Oftfsite Rasident |Construction; Other Onsitea Resident
Adult 1 Adolescent| Adult Chiid Worker Warker Aduit Child

Eurface Soil ]
tingeation X X
Dermal X X
Inhatation X X

Groundwater

(Deap) Ingestion X X

Demal X X
Inhalation X

Shailow

Groundwater |ingestion

Dermal X
Inhaiation

Surtace Water'
ingestion
Desmal X X X X
Inhatation

Sedimant*
jIngestion X x X X
Desmal X b3 X X
Inhalation

Soil
Ingestion X X X X
Demai X X X X
Inhalation X

X Quamtatve evaknion.
* Suriace water and SadITent @xposLNe SCONATOS are tor w adery,
21NCA0aS DOIN SUITACE S04 ANd SLOSITACE 504,
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COPC:s for Site 2

Surface and Shallow Deep
Surface Soil Subsurface Seil Surface Water Sediment Groundwater Groundwater
Current/Future*
1ot we. .

ela4-000 "

e {071 2-Dichlorocthene .
44007 " lenioropm T lFutere® "7 4-Dichiorobenzene
Benzo(a)Anthracene  {Trichh hend ] Be aPyrene Phos phorus o
“|Benzoa)Pyrene " |Vinyl Choride Phosphorus
" {Benzo Fruoranthene 1Bis2-EthyihexylPhthalawe [Asenc
. Dibenzfa,h : )
. |Phosphiorus

Al

|Manganese

| Antimony
_JArsenic
Chromi

Manganese )
“[Nickel
) . Tﬁullium
Vanadium
Zae

hnemmemens — — e
* COPCs for CurrenvFuture w ere dotermmed using an ndustral RBC screen QOPCs for Futura scenalo w ere determined using a rosidental RBC screen.

[ ]

Summary of RME Risks for Site 2

Exposure Pathways
Total Risk | Total ¢
for tor
tnhalation ingsstion Dormat Pathw ays | Pathw ays
Ris k H sk | HI Ask [+

Surface Sod

CurrenyFuture Trospasser Adult | 2810 | n~NA T 2e06] 003 | ac07 ] 001 | 26508 | o004
CurrenvFuture Trospasser Adolescent | SE-11 | NA | 4607 | 003 | aE08] 001 | aE07 | o.04
Shattow Groundwater

Future Conatruction Workar )i NA T Na T ONA | ONA ] 2809 ] 02 | 26809 | 0.2
Deep Groundwater

CurrenvFuture Resdential Adult S5E-06 2 4E-05 0.8 1607 | oot 4505 3
[CurrenvFuture Fesdental Child NA NA 2E-05 2 6£-08 0.02 26508 2
Currani/Future Age-admusted Rasidernt SE-06 NA B8&-05 NA 2E-07 NA GE-05 NA
Soil

Future Residential Adult Na NA 1E-05 0.3 8506 06 2E.05 0.9
Future_Residential Chid NA NA 3E-05 3 4E-06 1 3E-05 a
Future Cons truction Worker 2610 NA BE-07 Q.7 1E07 | 01 9E-07 0.9
Futre Other Worker NA NA 3E-06 0.1 2606 | 004 6E-06 0.1
’._S'lrfa ce Water

ICurrentFuture Trespasasar Adult NA NA NA NA, 2E-06 [«R} 26068 0.1
CurrenvFuture Trespasser Adalescent NA NA NA NA JE-07 0.02 3807 0.02
Future Rasidental Adult NA NA NA NA 3E-06 01 3608 0.1
Future fesdential Ched Na NA NA NA 2606 [ 01 26506 0.1
N edimene

Future Rosidentiat Adult I Na T Na [2e08] 02 | 607 2 | 306 | 2
Future Resoenial Chkd 1 _Na | Na | SE06] 06 | 2E05] 32 | 2508 | 32

Risk = carcinogenic riak as detarmmned by the rsk cakcuiabons n Appendo
H = Hazard indox as determned by tha nak calkculaton n Appendix
NA - not calculated.
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 " Summary of CT Risks for Site 2

Exposure Pathways
Total Risk| Total H
for for
Inhalation Ingestion Dermal Pathways { Pathways
sk { H {Rsk| H IRk | H

Sail :
Future Residential Adult NA NA 7E07 0.1 1E-07 | 0.04 9E-07 0.1
Future Residential Child NA NA 4E-06 0.5 2807 | 0.1 SE-06 0.6
Sedime nt
Future Residential Adult NA NA 9E08 | 0.01 9E08 | 0.1 1607 0.1
Future Residential Child NA NA 6607 | 004 | 9E07 | 03 1506 0.4

Risk = carcinogenic risk as deterrmined by the risk calculations in Appendix.

'Hl = Hazard index as determined by the risk calculation in Appendix.

RME Risk Drivers for Site 2

Media: Deep Groundwater

Current/Future Residential Adult Current/Future Residential Chitd

HQ CR Ha CR
iph | Ing | Der | Total | Inh | Ing | Dar { Total|Inhj Ing | Der | Total { Inh | Ing | Der | Total
2 [001]00003] 2 [SE-06] 2E:07|5E-09| SEOB NA| 003 0001 | 0.08 | NA |1E07]| 3E09] 1607
2 0.0t | 0.0003 2 |SE-06| 2E-07 |SE-09] SE-06{ NA| 0.03] 0.001 | 0.03 | NA {1E-07| 3E09! 1E07

Media: Soll
Future Residentiat Adult Future Residentiat Child

HQ CR HO CR
inh | Ing | Der Total | inh | ing | Der [ Totaljinh{ Ing | Der Totalt | inh | Ing | Der | Totat
NA 0.1 0.1 0.2 NA | 5E-06}5E:06] 9E-06|{ NA| 0.7 0.2 0.9 NA | 1E-05] 2E-06] 1605
NA | 001] 0005 | 0.02 NA | NA NA | NA [NA| Q1 0.5 0.6 NA | NA | NA NA
NA 1003 001 004 | NA {5SE06]1E-06] 6E-06| NA| 03 | 002 0.3 NA | 1E-05} 7€:07 | 1B-05
NA 0.1 0.05 0.2 NA T NA | NA | NA [NAL 1 0.10 11 NA | NA | NA NA
NA {002} 01 0.2 NA | NA | NA | NA [NAJ 02 0.3 0.4 NA | NA | NA | NA
NA 0.2 0.3 0.5 NA [ 9E-06|6E-06| 2B-05[ NA} 2 1 3 NA {2E-05| 3606 | 2E-05

Media: Sediment
Future Resident Adult Future Resident Child

HO CR HQ CR
Inh [ Ing} Der | Total | inh | ing | Der | Total{Inh| ing | Dar Total | Inh | Ing { Der | Total
NA 02 2 2 NA | NA | NA | NA INAY 02 30 30 NA| NA | NA | NA
NA | 002) 001 003 | NA T NA | NA | NA [NAY 02 1 14 NA | NA | NA NA
NA 0.2 2 2 NA | 0E+00}0E+00| 0E+00) NA | 3E-01{ 31 32 NA [OE+00| 0E+00 | OE+0D|




Information on RME Risk
Drivers for Site 2

Maximum Location of
Frequency of Minimum Detected Detected Maximum
Detection Concentration Concentration Concentration

Deep Groundwater (ug/l) .
Chloroform 217 06 6 GwWz2D
Soil (mg/kg)
44007 28/28 6.90E-04 2.90E+02 $B08
Alurrinum 29/29 1.96E+03 2176404 SBO7
Arsenic 2829 1.20E+00 1.80E+01 $513
Iron 29/29 1.85E+03 1.06E+05 SS0YSS06
Manganese 29/29 5.90E+00 6.88E+02 $S03
Sediment (mgkg) -
Chromium 9/9 6.5 2,630 SD03
ron. . 9/9 2,050 31,100 SDo3

Exposure Scenarios for

Site 3

Current/Future

Future

Media TExp
Route
S

Tregggnaar

Oftsite Resident

Adult

urtace Soil

Oermal

Ingestion

"|innatation’}

X
X
X

x X X

Adoleacent

Adult Cnlid

Construction.

Worker Worker

Other |

Onsite Resident

Adult Child

Groundwator
(Deep)
. _|Demnal

" |ingestion

“[tnhatation |

XX X
X x

[Sraow "
Groundwater
Dermal

ingestion |

Inhalation

Surface Waler'_

Oarmal

ingestion

" Jinhaiation

Sediment!

Demat

-..|ingestion’|

inhalation

XX

x %
x X

Soi

Dermal

Ingestion

Inhala_uon

X XX

x X
X X

X Quantdatve avaluaton,

' Surtace w aler and SEQITEN BXOOSUNE ICONANOS Are fOF w AGerS.

+ Chides DOIN SLITAce 308 ANd SLDSUTace SOl




COPC:s for Site 3

Surfuce and Deep
Surfece Soil Subsurface Soil Surface Water Sediment Shullow Gmundwater Groundwater
Cument/Future**
B )Pyrene | Benzo(a)Anth: _|Phosphomms h
P Benzo(aiPyrene* Al
Antimony Benzoib)Fh Arsenic
Arsenic ria.Anthracene [kon Future =
iron Indeno(1.2,3-cd\Pyrene|Lead Phasphorus
Lead . |Antimony
-0aa. PR
it;n e,
Lead
Copper o o )
on®
Lend? T i T
Thalbym |
Vanadium
Zinc h i - - -
AL GORC for screon and ndicaled GOPG o€ DOt eacortel on nausioe Scoramcs. )
"mvormwwqwnww.muspgmmmumc:cmm CORCs 1or Future 3cenanc wer determin usnga

Exposure Scenarios for
Site 4

. Medla Exp CurrentFuture Future
Route Trospasser [_Offwie Rosident | Conatruction]  Other | Onsite Resident
Adult  jAdolescent] Aduit Child Worker Worker Aduit Child
Surface Soil 1 1
B —
- X L
X . —
[Shatiow " — -
Groundwater
X
Inhalation
Surtace Water* | R -
|ingestion . .
Demal _— - - - -
inhaiation
3 1
ngestion | X I . X X
.Demal __ X JE (o . X X
b aimion . - R R
Soi? ~
gosti ~ X x X X
Demai X X X X
Inhatation _ X

X Quanttatve avaianon. L K
! Srtace water Al so0rent EXPOBUIE SCONANDS are [Or w Aders.
£inciudes boIN surlace S04 80A SUCSUtACE So*




COPCs for Site 4

Surface Soil

Sorface and
Subsurface Sail

Surface Water

Sediment

Shallow Groundwater

Deep Groundwaler

Cument/Futuro”

[Anclor Dibenz(a,hjanihracene |Phosphorss [bis(2-Ethythexyfiphihalale |bis(2-Ethyihexyliphthal:
Benzo(a)Pyrene | Dic ldrm ndeno(l,2.3-cd)pyrene Phos phorus “ler
P B JAnth P hos phorus Future * A F p
Arsenic Benzo(a)P yrene Al Benzo(a)Pyrena [Animony Arsanic
(Chromium Benzo(b)Fh h Arsenc Phosphorus Arsenx Barium
Iron Dibenz(a,h)Anthracene ffon Arsanic Banum on
t ead hdeno(l.2.3cd)P yrene {Lead Iron Cadmum Manganese

Phosphorus Manganese Lead Chrommm
A - on )
Antimony tead
Arsenic Manganese
Banum Nickel
"""" Cadmium Siber
Chromum Thallium
_iCopper Vanadium
¥on
Lead
Manganese
T Neked
Thaliium ) i o
s Vanad
Znc

NA - cout not be

Exposure Pathways
Total Rlsk| Totai e
tor tor
Inhatation ingestion Dermal Pathways | Pathw ays
s k H Risk | H Riak | W

Surfuce Sod

CurrenvFuture Trespasasr Adull ] €00 Jooooor ]| 4508 ] ocos | 8EO7 | 01 | sBoa | 0.t

CurranvFutve Trespasser Adalescents | 1608 |0.000001] 9607 | 004 [ 9Eca | 002 | 1808 | o.08

N hatlew Groundwater

Future Construction Worker [ na T na T na | Na Taew] ooa | amoe | oos

[Drep Groundwater

Future Amaidentni Adult I 1508 T s T oros] 24 [acor] 02 | 1mos | 20

Future Rosudental Chid | IS NA_ | 8E05] &8 | 2607 | o5 | seos | 57
{Futuce Reedential Age-Adjusied | 16os | Na | tgoa] Na | sEor| Na [ 2e80e | -

5 ot

Future Rosdental Aduk NA NA 4505 | as | ecos | o8 AE0S [

Future Feaxiontal Chid NA NA 8E 05 4 4E08 [ PEOS s

Future Rosdential Age-Adjusied NA NA 1604 | NA 1605 | NA 1E-04 -

Future Construction Worker s£00_| 0.00008 [ 2E08 1 2607 ] o2 2808 1

Future Other Worker NA NA 1608 | o1 2606 | 0.1 1808 0.3

Surfuce Warer

CurranvFuture Trespasser Adult NA NA NA NA_ | 2607 | oo2 2607 0.02

CurrenyFuture Trespasser Adomsceonts NA NA NA NA | 4508 ] 002 4508 0.02

Future Resdent Adut NA NA NA NA_| 3607 | 004 a7 0.04

Future Rescent Chid Na NA NA NA | 2E07 | o1 2807 0.1

Sediment

CurrsnvFutwe Trespasser Adult NA NA NA NA NA NA - -~

CurrenvFuture Traspasser Adckescents NA NA NA NA NA NA - -

Future Fos cem Adut NA NA 3608 | 005 | sE07 | o002 4E-00 0.07

Future Resoent Chad NA NA 7eoe | o4 | oFos 2 IE-08 3

Rek = rmkas by the ren n

Hiw Hazard ndex as Dy the rak n

Pathw &y OF NO OXICY vahwes for COPCs.

-
Summary of RME Risks for Site 4




Summary of CT Risks for Site 4

Exposure Pathways
Total Risk| TotalH
for for
Inhalation ingestion Dermal Pathways | Pathways
Rsk | H | Risk | H |Rsk | ™

[Deep Groundwater
Future Residential Adult 5E-07 1 7E-06 5 3808 | 0.04 8E-06 [
Future Residential Child NA NA 1E-05 18 6E-08 0.1 1605 16
Future Residential Age-Adjusted 5607 NA 2E-05 NA 9E-08 NA 2E-05 -
Seil
Future Residential Adult NA NA 2E-06 0.1 2607 | 007 3606 0.2
Future Residential Chikt NA NA 2805 0.9 4E-07 0.1 2E-05 1
Future Residential Age-Adjusted NA " NA 2805 NA 6E-07 NA 2E-05 -
Future Construction Worker 2807 | 0.00004 | IE07 0.3 7609 0.0 5E-07 0.3
Future Other Worker NA NA 6507 003 | 4508 | 0.005 8E-07 0.04
Sedimene
Future Resident Child [ na [ N [1606[ 007 [2606] 02 | 3808 | o2

Aisk = carcinogenic risk as determined by the risk calculations in Appendix.

*H =Hazard index as

by the rsk

in Appendix.

NA - could not be calculated because incompleta exposure pathw ay or no toxicity values for COFCs.

RME Risk Drivers for Site 4

Media: Desp Groundwater
CurrentFuture Residential Adult | Current/Future Residentlal Child

) [ ca
Chemiocal Toh [ ing | Der | Vo { Ik Cer | Yoiai | Inh Oer | Total
Ghiorol orm 5] 0.02] 00008 ¢ 11605 G001 | _006_| NA |3607| GEOB] 3607
Rizonic WA_| 05 | 0002 Ol B 0003 |1 KA [SE08] 1E07] 8605
Banum NA 02 [ 00008 2 NA 0001 0.4 NA 1 NA | NA NA
ron NA 8 008 [] [T 0.2 15 Na | Na | Na NA
e ™ A | 17 ] 0% 71N 03 40 [ TR WA | wa
Totais S | 24 o2 7| 1608 0.8 57 | NA |5E08] 1507 SE08

Medis: Soil
Future Residential Aduft Future Aesidential Chikd ]

[ CR Ha ch |
Chemioel Wh T ing | Car | Yoial | Inh | g | Oer | Totai|inh] ing | Oer | Totm | ik
Arocior- 1260 NA_ T RA | MR WA | WA |BE07 TEOS|NA] NA | NA NA_ | N
BenzolarAnmhracens NA | NA | A NA | A {7607 TEGT|NA| RA | FA NA | A
Benzo(a)Py rene NA | NA | W A | NA_| 5506 BE06| NAT NA | NA NA | A A
Banzo(b)Poranthens NA | NA T N FA_ | NA_| 9607 SEGT{NA] NA | NA NA_ | NA A
Dbenz(ahiAnhracens MR W | NA | R [ TEos 1E08| NA| RA | NA NA_| NA RA_| SE08:
AR NA_[002] 0005 | 603 | NA | NA_ WA |NA| 02 | 002 | 82 | NA WA _| NA
Anwmony NA1002| ooz | 0os | mA | A MA |NA| 02 ] 004 | 03 | NA| NA] NA | NA
Areenc ™A 102 | 005 [ a2 | WA |Te0s 5608] 3608 NA[ 1 [ 2 | NA [6E0s| 4EG6] 6E0S
Ghromom NA_Jo04| 04 | a5 [ RA | NA | WA ] NA NA[GBET O 62 | ™ [ NA T NATNA
Cooper NA_ 1001 | G002 | D01 | NA | NA | NA ] NA JNA| 0110003 | 61 | NA | RA | NA | NA
on RA_ |07 | 007 | GZ | NA| NA | NA | NA JRAL 1 51 2 TA T NA | RA | N
meu NA_Jvoz] 0z | G2 | NA| NA | TR | NA [NA] 02| 03 X Nl VAl NA ] RA
Nckel NA 0006{ 006 __GE_‘_L& NA NA NA _& a 08 0.1 D.. Eﬂ_ NA NA NA
Thalum NAT1C02 ] D00z | 063 | R | NA | WA | NA |NA] 52 | 0004 | o RAT[RA | A [ NA
Vanacun WA | G02] GO7 | 008 | NA | NA | WA | NA JNAl 0V ] 0V X WA | WA | NA | NA
Tolais A | 08| o% 0 NA_{ 4508 | #E.08] SEDS| NA| 4 [} S | NA |SEOS| 4ED8 | BEDS
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RME Risk Drivers for Site 4

) { oy M d
- ‘continue
Media: Sail
Future Construction Worker Future Other Worker
HQ CR HG CR
Chemicat Inh_|Ing | Der | Total | Inh | Ing | Der [Total[inh] ing | Der | Votal | inh | ing | Der | Total
Benzo(a)Pyrene NA | NA L NA NA | 4E-10] BEO7| NA [GEO7TINA] NA | NA NA | NA |3E-0B] NA |3E06
Arsenic NA 105] 005 | 08 ]5E10] 2606{ 1EO7[2606] AT OB 001 | 007 | NA [GE-06| 2E.06| TE05
Chromium 000005{ 0.021 006 | 0. 4E08] NA | NA T4E08{NA{ 0021 0.1 01 FNATNA] NA | NA
ron NA | O5] 006 | 06 ) NA| NA T NA T NATNATGOS| 002 | 007 | NA{ NA | NA | NA
Totals 0.00005] 1.1 | 0.2 1.2 |5E09] 2606 [16-07| 2606 NA| 0.3 | 0.1 0.3 | NA |1E-05] 2606 | 1E05
Media: Sediment
Future Fasident Child
HQ ) CR
Chemical Inh | Ing | Der | Total | Inh | ing | Der | Total
Benzo(a)Pyrene NA NA NA NA NA | 1E06| NA [ 1606
Arsenic N 102} 06 0.8 | NA | 6E06]|2E-05] 3605
iron NA 1 03] 17 20 [ NA ] NA [ N WA
Totals NA {041 23 28 | NA | 7606 | 2E-05] 3E-05
Infi t1 RME Risk
Dri for Site 4
I Fr y of | Mink De I O tLocation of
Detection Concentration I Concentration Concentration
Deep Groundw ater {ugn!
Chiorotorm’” 28 8 00E-01 9 0CE+00 GW30
Arsenic* ¥s 3.80E+00 8.50E+00 GW3D
Barium &5 6 S0E+01 4 BYEL02 GW1D
von® &5 9.12E.03 8.85E+04 GWID
Manganase® &5 1906503 1 256404 GW1D
Soil (ma/kg)
Aroclor-1260 &26 2.20E-02 6 30E+00 S608
Benzo(a)Anthracene 2326 3.906-02 3.00E+00 SS11
Benzo(a)Fyrene 23/26 3.506-02 2.30E+00 SS11
Banzo(b)Fuoranthene 2326 7.906-02 3.006+00 SS11
Dbenz{a.h)Antvacene 28 1 00E-01 3.206-01 SS11
Akiminum 26/28 3 916408 181E+04 SE01
Antimony 123 8 70E01 5 35E+01 S806
Arsorw* 26/28 1 90E:00 2 36E+02 SE06
Crvomum 26/28 7.206+400 6.80E+02 SS05
Copper 26/28 7 00E+00 8 74E+02 Sst1
¥on 26026 2926403 8.516+04 SS1t
Manganese /26 3 B6E+OY 8 83E+02 5811
Nekal 24124 3706400 § 46E+02 $S05
Thakum 826 5.006-01 3.40E+00 SS01
Vanagium 26/26 1 12E+01 3546402 S504
Sediment (mg/kg)
Banzo(a)Pyrena 89 7 10602 1.20E6+00 S004
Arsenc 9 3 90E+00 331601 S003
ron ¥9 1.05E+04 5. BOE+04 Soot

“Consttuent is aino a riak drver tor CT riak




Exposure Scenarios for
Site 5

Curreny/Future Future
. Trespaseor Oftsits Resident |Construction| Other Onsite Resident
Aduit | Adolescent; Adult Child Warker Worker Aduit Chiia
SN S— o R T — - S
X X -
% g -
X X o
X X
S % — -
Shallow
Grounawater B - ) : ;
X -
{Surtace water'
- T - B — % T

Sediment’

X

Inhaiation - -
Salz g e— - —
Ingestion X X
I jpemmal Y T e X X
i Inhaiation - X -

X Quantitative evakabon, . .
1 Syriace w ater and secment X POSUre Sconaros are for waders.
“2Inciude bolh surtace sof and subsuriace sol.

COPCs for Site 5

| Surfuce Solt

Benzo(a)Pyrene

Phosphorus
{Arsenic

Manganese

Lc:d':.

Nikel

Surfuce and Deep
Subsurface Soil Surface Water Sediment Shullow Gmundwater Groundwater
e e | Cunent/FUtURe ™ R . )
Duwn TEQ : L Phos ;{h‘;rxis___ o Phﬂspmm o Ph;{sphnrus_‘ o RDX o
4.4-DDT ansenc ] B Aummnum Heptachior
o Anumony Chioroform
e Phosprons
Phos phorus Bunum _{Antimony
_ [Benzotk ne_ S fpmeme T Berytium T T [ Arsenie
Dihenzia hjAnthracene | ron Cadmium on
Ph&s"r\ri«rrﬁén‘ ’ Thaftiom Chrymim Manganese
Alumunum Cobal
e

. {Vanadwm__

Zinc

Chromum® X Thallum

Copper R : I Vanadwm T
oot - _..|&ne

Lead® . .

Thatium

——— e —
* CORCs tor both inausiral ang resdental sconarss basad on ndustnal RBC and tesdontal RBCs. aspectvely.

*~ COPS for QurrenyFuture were desarmned ssing an ndustr FBC scroen COPCS 10r FULIS Sconano w ere Germmned useg 4 resconta) FEC screen
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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

m (O

Sites 2 and 4
Screening-Level Ecological Risk
Assessment (SERA) and
Refinement of SERA

St. Juliens Creek
Sites 2 and 4 SERA

e Overview
Site 2 Landfill B

Site 4 Landfill D
Conclusions




n
Presentation of Each Site
< ;

e Overview

* Screening-level ERA (SERA)Problem
Formulation

® Screening-level ERA COPC Identification
* Conclusions from SERA

* Realistic Refinement Step; Step 3a of the
~ Baseline Ecological Risk Assessment (BERA)

Presentation of Each Site

* Conclusion Based on Refinement Step 3a
— COPCs-Screening
— Food Chain Exposure

88



St. Juliens Creek

Site 2 Landfill B

Source Transport Pathways Exposure Media
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Site 2 Landfill B
Screening-level COPC

Surface Water (15 Total)
— Conc > SV -- 9 Inorganics, 1 VOC, 1 Pesticide
— No SV -- 3 Inorganics, 1 VOC

* Sediment (40 Total)

— Conc > SV -- 14 Inorganics, 11 SVOCs, 6
Pesticides, 1 PCB

— No SV -- 2 Inorganics, 6 VOCs




Site 2 Landfill B
Screening-level COPC

e Soil (42 Total)

— Conc > SV -- 15 Inorganics, 14 SVOCs, 1
PCB, 3 Pesticides

—~No SV --6 SVOCs, 2 VOCs, 1 Pesticide
 Food Web (40 Total)
— 17 Inorganics, 15 SVOCs, 1 PCB, 7 pesticides

Site 2 Landfill B
Screening-level ERA

¢ Conclusion

— One or more COPCs were identified in each of
the media, thus additional evaluation in Step 3
is recommended




Site 2 Landfill B
m Step 3a--Realistic Refinement Steps

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

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

* 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

* Surface Water (13 Total)
— Conc > SV -- 7 Inorganics, 1 VOC, 1 Pesticide
— No SV -- 3 Inorganics, 1 VOC

e Sediment (32 Total)

— Conc > SV -- 10 Inorganics, 7 SVOCs, 6
Pesticides, 1 PCB

— No SV -- 2 Inorganics, 6 VOCs




Site 2 Landfill B
] Step 3a—Refined COPC

e Soil (34 Total)

— Conc > SV -- 10 Inorganics, 12 SVOCs, 3
Pesticides

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

e Food Web (27 Total)
— 11 Inorganics, 10 SVOCs, 1 PCB, 5 Pesticides

] Site 2 Landfill B
Realistic Refinements, Step 3a
. of the Baseline ERA

¢ 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) 1s 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).




St. Juliens Creek

Site 4 Landfill D
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~ Site 4 Landfill D
Screening-level COPC

e Surface Water (25 Total for Both Marine
and Freshwater)
— Marine
» Conc > SV -- 8 Inorganics
* No SV -- 2 Inorganics :
— Freshwater

e Conc > SV -- 13 Inorganics, 1 VOC
* NoSV --18VOC




Site 4 Landfill D
Screening-level COPC

e Sediment (57 Total Both Marine and
Freshwater)
— Marine
. ‘Conc > SV -- 12 Inorganics, 8 SVOCs, 1 Pesticide
* NoSV --3VOCs
— Freshwater

« Conc > SV -- 12 Inorganics, 12 SVOCs, 1 PCB, 4
Pesticides

e No SV -- 2 Inorganics, 2 VOCs

Site 4 Landfill D
Screening-level COPC

e Soil (37 Total)

— Conc > SV -- 14 Inorganics, 12 SVOCs, 1
PCB, 1 Pesticide

- No SV --78VOCs, 2 VOCs

» Food Web (38 Total)
— 17 Inorganics, 15 SVOCs, 1 PCB, 5 Pesticides
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Site 4 Landfill D
— Screening-level ERA

¢ 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

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

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

e 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.

11



Site 4 Landfill D
Step 3a—Refined COPC

urface Water (21 Total for Both Marine
t

w»n

* Conc > SV -- 6 Inorganics
* No SV -- 2 Inorganics
— Freshwater ~
e Conc > SV -- 11 Inorganics, 1 VOC
* NoSV --1SVOC

m
|

Site 4 Landfill D
Step 3a—Refined COPC

e Sediment (44 Total for Both Marine and
Freshwater)
— Marine
* Conc > SV -- 8 Inorganics, 5 SVOCs, | Pesticide
* NoSV --3VOCs

— Freshwater

¢ Conc > SV -- 6 Inorganics, 12 SVOCs, | PCB, 4
Pesticides

* No SV -- 2 Inorganics, 2 VOCs




Site 4 Landfill D
Step 3a—Refined COPC

» Soil (31 Total)

— Conc > SV -- 9 Inorganics, 11 SVOCs, 1 PCB,
1 Pesticide

—No SV --7S8VOQOCs, 2 VOCs
» Food Web (26 Total)
— 12 Inorganics, 11 SVOCs, 1 PCB, 2 Pesticides

- Site 2 Landfill B
Realistic Refinements, Step 3a
- of the Baseline ERA

e 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).




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
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