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Conceptual Site Model for Human Health Exposure Pathways

Primary Secondary
Release Secondan Release
Mechanism SOUrce Mechanism

Spills
and
Releases

D radient
Off-Site Migration

2 Soil media include ash, bedrock, and sediment. Soil will be evaluzted by depth

® The potential for offsite migration of site-related contaminants will be qualitatively evaluated
© Dermal Contact is evaluated for chemicals only

4 Extemal Gamma is evaluated for radionuclides only

Sediment
Springs/Seeps

@ Quaniitatively Evaluated Exposure Pathway
A\ OQualtatively Evaluated Exposure Pathway
— |ncomplete Pathway
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Data Quality Objectives:
A Multi-step Process for Obtaining Needed Data

1. State the Problem

Are existing data
adequate for
preparing an EIS?

4. Define Study Boundaries

Study Boundaries

* How broad: Area IV, plus

drainages and...

® How deep: to bedrock or
water table..

e What time peried...

5. Develop Approach

Screening Rules
Chemicals
* Dioxins...

-
Radionuclides
e Cesium...

7. Develop Plan for More Data

2. Identify the Goal

If not, identify
and collect the
needed data

3. Identify Information Inputs

Information Needed
e Existing Data

® Historical knowledge

e Screening levels for...
= Background Concentrations...
» Conceptual site model for...

7

6. Evaluate Data

Ensure Only Quality
Data Used

* Evaluate usability of existing
data

e Specify detection limits for
new data

J'
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-
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MULTI-AGENCY
RADIATION SURVEY
AND SITE
INVESTIGATION
MANUAL

(MARSSIM)

Revision 1

August 2000
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rable 3-11

Radiological Contaminants of Interest

Radionuclide Source Half Life
{years)
am Neutron Capture in Fuel 458
133pg Activation Product Detected Onsite 10.5
e Neutron Capture in Graphite and Soil 5.73E+03
23m Neutron Capture in Fuel 29.1
500 Activation Product in Reactors 53
¥es Fission Product 21
Bcs +D Fission Product 30
o= Activation Product in Reactors 12.7
= Activation Product in Reactors 16
195y Activation Product Detected Onsite 4.7
55Fg Activation Product in Reactors 26
5H Activation Product in Reactors 12.3
129 Fission Product 1.70E+07
0k Natural and Activation Product 1.30E+09
2Na Activation Product in Coolant 26
S9N Activation Product in Reactors 8.00E+04
B3N Activation Product in Reactors [e})
ZNp +D Neutron Capture in Fuel 2.14E+06
“1Ph +D Natural Only 21
238p, Neutron Capture in Fuel 86.4
2py, Fuel material 2.40E+04
40py, Neutron Capture in Fuel 8.60E+03
#1py Neutron Capture in Fuel 13.2
“Ipy +D Neutron Capture in Fuel 3.80E+05
B4 +D Natural Only 1.60E+03
28R4 4D Natural Only 58
25gh +D Fission Product Detected Onsite 2.758
Ngp Fission Product 27.7
“Te Fission Product 2.13E+05
2BTh 4D Natural and Fuel Material 1.9
20Th Natural and Fuel Material 8.00E+04
22Th Natural and Fuel Material 1.40E+10
24y Natural and Fuel Material 2.30E+05
25y +D Natural and Fuel Material 7.10E+08
23811 Natiiral and Friel Material A BNE+LNQ
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Location of Background Soil Samples - Radionuclides

DRAFT - FOR PUBLIC REVIEW AND COMMENT

2600 5200 7.600 10,400

. . - -
E— sl

Legend

[=]  Offsite Sample Locations

Geologic Formation

I chatsworth Formation

[ santa Susana Formation

[ | Older Surficial Sediments

I | Llajas Formation

! | Detrital Sediments of Lindero Canyon
:l Monterey Formation

:| Sespe Formation

Streams

=~ Lined Channel
Unlined Channel

[ ssFLArea Boundaries

Santa Susana Field Laboratory Area IV
Ventura County, California

Figure 3-3

Location of Samples Included in Radiological Background Screening
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Area IV Exposure Units

DRAFT - FOR PUBLIC REVIEW AND COMMENT

Legend
[ ] Exposure unit (EV)
D SSFL Area Boundaries
Buildings
Under Investigation
| Existing
Removed
Trenches
Roads
~ Dirt Roads

UNDEVELOPED LAND

2 .
- AREA IV

EU-08

EU-08

UNDEVELOPED LAND

AREA Il

/ s St
=L &
'S .
Fede
B
-
e
%
0 150 300 600 900 1,200
g?;eliym provided by The Bosing Company \._/\R —— - UNDEVEW
February 2008 e

Santa Susana Field Laboratory Area IV Figure 3-4
Location of Area |V Exposure Units

\entura County, California
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ExamBIe of Survey Units

AFT - FOR PUBLIC REVIEW AND COMMENT

Legend
[ ] exposure unit (EU)
[ JsSFLArea Boundaries
Buildings
- Existing

Removed

Trenches

Radiological Classes

- - Class 1
:| Class 2

Roads I

|:| Class 3

\._ \\_‘- sid

EL-01 Rad Class 2-04

EY

—
¥ A \.. s -
E \ ;\
= |
Note: / 0 25 50 1 150. ", 200,
GIS layers provided by The Boeing Company .
February 2008 FEET‘-———_______h

Santa Susana Field Laboratory Area IV
Ventura County, California

Figure 1-4
Example Survey Unit Delineation
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DRAFT - FOR PUBLIC REVIEW AND COMMENT

Legend

® Result>DCGL
@  Result >25% and < 100% DCGL
®  Result < 25% of DCGL or ND
E SSFL Area Boundaries
Buildings
- Existing
Removed
Trenches
~ Roads

———— Dirt Roads
| Exposure Unit (EU)

Radiological Classes

- Class 1
E Class 2
E Class 3

Notes:

DCGL = Derived Concentration Guideline Level
ND = Not Detected

COI - Contaminant of Interest

Note:
GIS layers provided by The Boeing Company
February 2008

UNDEVELOPED LAND.

443

EU-16 Rad Giase 301

S
\\TT

0 175 350 700 1,050 1,400
™ ™ e—— . E—

—

UnoEveLOPED LAND o / TR

T

Santa Susana Field Laboratory Area IV
Ventura County, California

Figure 3-6
Location of Existing Radiological Samples



Proposed Distribution of Samples - Radionuclides

2§ Proposad Radivtogical Sanpling Giid

Class 1 Sample Location
Class 2 Sample Location

Class 3 Sample Location

Fauslinlugical Ches

[ K"
Class2
Class3

I:I Exporare Unit

:

N

ﬂ. ®
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i

J5anta Susana Fidd Laboratory (SSFL;
Ecological Sampling Areas
Simi Valley, California
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DRAFT - FOR PUBLIC REVIEW AND COMMENT
: £ g B
egend  Prior Gamma Walkover Survey Result LHORVRLOPED LAND -1 gf;i \
E SSFL Area Boundaries x4 I‘- " F
[ Existing MARSSIM Comliant Survey ] [:[ .
1/ Existing MARSSIM Non-Compliant Survey % ; - o
Buildings 7 ’
|:| Existing !
Removed
Trenches -\"‘——["\i\\
Roads
=== Dirt Roads
[ Exposure nit (EV) UNDEVELOPED LAND &
Radiological Classes 0 .
[ class 1 R
| |Class2 ¥ )
| Class 3 a
e
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AREA Il
/ }) AREA Il
= \ v .
- : 4
7 \ o
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o
Y
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Figure 4-1

Santa Susana Field Laboratory Area IV
Ventura County, California

Locations of Existing Gamma \Walkover Surveys
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Chemical Analysis Graphics



EU-02 Existing Data Distribution

ogs 8
@ Samples > DCGL
@ samples < DCGL or ND
ContoursMaj
Rocks
Streams
— Other
— Lined Channel
! Unlined Channe|
|:| Exposure Unit Area
| sWMUAOC Areas
ChemicalUseAreas o
D Investigation Boundary =3 =
Buildings '\‘
i - Existing
Removed
Trenches x
Dint Roads
Offsite Roads

minant of Interest

Note
GIS layers provided by The Boeing Company
February 2008

iked Concentration Guideline Level

250

500
1 Feet

Chemicals Exceeding DCGL in Soils - EU-02
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Santa Susana Field Laboratory Area IV
Ventura County, California
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EU-02 Proposed Samples for Extent

02709002 10:48:57 ant

-
Legend
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® Samples > DCGL

L @ Samples < DCGL or ND

ContoursMaj
Rocks

Streams

— Other

— Lined Channel

Sail Sampling Locati

Unlined Channel
[Jexposure Uinit Area
| SWMU/AOC Areas
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Buildings

Existing

Removed
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—— Dirt Roads

Offsite Roads

= Note® RCGL = Derived Concentration Guideline Level
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Santa Susana Field Laboratory Area IV
Ventura County, California
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EU-02 Proposed Samples for Characterlzatlon and Extent

039077008 10:48:52 &M

Legend
A\ Propased Sample Locations
@ Samples > DCGL
| @ Samples < DCGL or ND
ContoursMaj
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Streams
— Other
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Area IV Proposed Samples for Characterization

Mote

February 2008

GIS layers provided by The Boeing Company
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250500 1000 1,500 2,000 2,500
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Santa Susana Field Laboratory Area IV
Ventura County, California

G 0

From Science to Solutions

Eﬁ"

Overview

25



Groundwater Graphics



Groundwater Conceptual Site Model

Intermittent
Creek
1900-1—
1800-{—
1700
o . Intermittent
1500 Creek
1500-}—
1400-1—
1300-}—
1200-4—
100}
1000}
800} —
a0l 1
\% ELV Member
Shale 2 SPA Member
+ TCE concentrations in ug/l posted next to well.
= TCE concentrations at RD-58 from Annual Groundwater
Monitoring Report 2006 (H&A 2007) FEET
0 100 200 300 400 500
e ™ —
scale Modified from Section H-H' of
MWH-Work Plan Sitewide
Groundwater Characterization 2008
m Santa Susana Field Laboratory Area IV Figure 4-1
Ventura County, California Groundwater Conceptual Site Model
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Maximum Tritium Concentrations in Bedrock Groundwater

DRAFT - FOR PUBLIC REVIEW AND COMMENT

VAN

Legend
Tritium Concentration

® -105-0pCilL
0.1 - 600 pCilL
600.1 - 10000 pCilL
10000.1 - 20000 pCilL (MCL)
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4 Chatsworth Wells

SSFL Area Boundaries
| Exposure Unit (EL}

e o 0 e

*

Mote: 600 pCifL selected as

an interval maximum since it

is the maximum concentration
detected in Shallow Groundwater.
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UNDEVELOPED LAND

\‘ .‘ EL-04] [ ."‘)";

[February 2008

Santa Susana Field Laboratory Area IV Figure 4-3
Ventura County, California Maximum Tritium Concentrations

in Chatsworth Formation
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Potential Groungdwater.Contaminant Source Areas

Legend
'Q}Exisllng Shallew Groundwater Well

@'Existing Chatsworth Formation Well

@ Result> DCGL
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DSSFL Area Boundaries
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Proposed Groundwater Monitoring Well Locations

i LeQend UNDEVELOPED LAND

) Proposed Multi-Channel Bedrock Well

= Proposed Shallow Well (First Water Encountered Whether In Unconsolidated
Unit Or Rock) With Fossible Deep Mult-Channel Bedrock Well

| # Ewisting Shallow Groundwater Well

| # Existing Chatsworth Formation Well

|[JssFL Area Boundaries

AREA IV

Hote 0 250 500 ""‘x wﬂ"’%%
GIS layers provided by The Boeing Company UNDEVELOF'QQ‘ %k
February 2008 — e iy -I_, .

CDM Santa Susana Field Laboratory Area IV
Ventura County, California

Figure 4-14
Proposed Monitoring Well Locations
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The Risk Assessment: How It Fits into the EIS
Publish

Notice
of Intent
to Prepare

an EIS

May 2008

Gap
Analysis
2008

Complete Investigation:
Scoping Develop,
Evaluate

Scoping
May-August M Report
2008 October * Alternatives
2008 Early 2009

Field Sampling £t

& Analysis Field Risk
- Plan —~ P’?""‘-*f Assessment
with Public e

Complete Draft Public Complete Final
Environmental Comment Environmental Record
impact M Period mp Impact of
Statement Aug-Sept Statement Decision
August 2009 2009 September 2010 Fall 2010

The Risk Assessment will be
used in evaluating alternatives.

August 2008
Risk Assessment
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