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Why Navy Developed VI Evaluation Tool

« 116 potential VI sites across Navy
— ~ 85% chlorinated groundwater plumes
— ~ 28% NAPL present
— ~ 75% of the sites for current buildings

» Consistent and efficient VI evaluations
In Restoration Program

* VI information overload and variability
In VI guidance

— Break information into manageable
components

— Customize the information for conceptual
site model (CSM)

EPA Web Site,
Workshops, Presentations
2002 2008
OSWER Draft U.S. EPA's
Guidance for Vapor
Evaluating Intrusion
the VI Database
2010 R5 2010
Review of
EPA Draftvi || EPANOAAVI
. Guidebook
Guidance

ITRC, DoD, State, VI
Conferences, Literature

DaoD

ITRC Vapor Guidance
VI Pathway: Intrusion Evaluating
A Practical VI New York
Guideline || MaN9BO%K |\ "5t 2006
Jan. 2009
VI Guidance, AWMA VI NAVFAC
New Jersey | | Conference, || Background
Oct. 2006 Sep. 2010 || Guidance VI




Why Navy Developed VI Evaluation Tool

 Understand and manage VI challenges
— Spatialtemporal variability of data

— Background sources (indoor and Distant from
Near Primary Release Primary Release
outdoor)
— Determining the significance of the - 1
evidence Vadase Zéne

Capillary Fringe

« Document VI decision process

Groundwater

* Provide one-stop shopping VI S I
resource

 Track magnitude of Navy VI impacts &
COStS




Why Navy Developed VI Evaluation Tool

« Understand strength and weakness of
multiple lines of evidence

» Not all lines of evidence are created
equal

e Strength of evidence depends on CSM

Example Individual Lines of Evidence

Groundwater ..’

Indoor Air

Definitive Inconclusive Definitive
VI Occurring VI Not Occurring

:m_é%l

VI Occurring VI Not
&

ceurring

3
5
S, o S\
0998‘9[, = G}\Q%\
Yo o
&7 &
Definitive (D) Definitive (D)
T — I
VI Occurring VI Not Occurring

and or
Significant A Insignificant

Weight of Evidence Scale




Conceptual Site Model

e Vapor sources

— Presence/absence of non-aqueous-
phase liquid (NAPL)

— Composition, concentration, and
distribution

* Factors Controlling Migration
— Building characteristics
— Lithology/hydrogeology

— Source strength and distance to
building/receptor

» Receptors
— Current / future
— Residential / Industrial

s

Vapor Vapor

Sources Migration Receptors

Primary Source-to-Building Distance

I = I-- I

Free Phase TCE
«—Sorbed TCE

Dissolved TCE




Evolution of the VI Practice Ahead of Guidance

Typical Guidance 2002

Linear (flow chart) Approach
 Sequentially Evaluate Single Lines of Evidence

Screening Evaluation
» [GW] > VI Screening Levels (SLs)

v

Exterior Soil Gas (SG)
* [SG] > VI SLs

v

Subslab Soil Gas (SSV)
« [SSV] > VI SLs

v

Interior Concurrent SSV,
Indoor Air (Outdoor Air)




Evolution of the VI Practice Ahead of Guidance

Non-Linear Approach

2011

« Simultaneously Weigh Multiple Lines of Evidence
» Understand Evidence Strengths/Limitations
» Strong Focus on Conceptual Site Model

Building Characteristics,
Occupancy and Use

Exterior Groundwater and . INRNCA o |
Soil Gas Data VI Tool Indoor Air Data

Subslab Soil Gas Data

Site/Building History

% Background Sources

\ Other considerations
A

Subsurface ®
Characteristics T g * Intrusiveness
~ » Ownership/Access
- » Mission Needs

VI Occurring ; : VI Not Occurring » Sustainability

and
sigaant + Schedule, Cost

. or,
Insignificant




Key Concept of Tool: Strength of Evidence Depends on CSM

Near Primary Release Distant from
Primary Release

(‘ = Free Phase-TCE
&= —Sorbed TCE

Dissolved TCE

Groundwater Flow |

VI Occurrin VI Not Occurrin VI Occurrin VI Not Occurrin
and O e or and O e or

Significant Insignificant Significant Insignificant




Strength of Evidence - Groundwater & Soil Gas

 Determining the strength of groundwater or soil gas data as a line of evidence

 Concentrations > SL only suggestive that VI is occurring because it is predictive

Lt 3 e 1 vad
pefintt % ggest\feoncWE | gges T initive

\ No VI

« Can be definitive that VI is not occurring when:
— Groundwater is the only vapor source
— Levels at or near water table are below SL
— Site is well characterized at the water table

LT

» ; we . .
pefint g yggest\fconcVg gges [T gnitive

\ No VI




Strength of Evidence - Indoor Air

* |A < SL,, - Suggestive to definitive VI not occurring or
Insignificant
— Suggestive with limited spatial/temporal coverage

— Definitive with adequate CSM and spatial/temporal indoor air
data

. . we ; i
DefinitVeq  ggest\TooncluS | ggest T qnitive
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Strength of Evidence — Indoor Air

* |A>SL,, — Depends on results of the background evaluation

— Indoor > screening level and no background evaluation performed
(inconclusive to suggestive of VI)

\
Def\“‘“\' 5\,\9939’t \nco“c\us ugges“\é)eim\\\‘le

O .

Vi No VI

— Indoor > screening level and background evaluation concludes background
source (suggestive to definitive no VI)

DefiniiVes  4gestie oncluSiiio estiNe v

Vi No VI
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Strength of Evidence — Indoor Air

— Indoor > screening level and background evaluation concludes no background
source (suggestive to definitive of VI)

. . we . »
pefinitVes ggestToncUe | ggest [T nitive

(— .

VI No VI

KEY Exceedance of screening level and “Significant™ does not

POINT:  mean unacceptable risk or mitigation action is required
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Example Case Study: MCAS Cherry Point

e Large industrial area (565 acres)

 Multiple sources contribute to chlorinated-VOC groundwater plumes

xﬁﬁ;“  Building 137
.

-
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U S

|
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Example Case Study:

MCAS Cherry Point

 VOC concentrations suggestive

of free phase TCE

 Depth to GW is 4 to 21 ft bgs

« Wells screened at multiple
depths
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Navy VI Assessment Tool: Live Demonstration

- SITE MAP | MWAVFAC | LOGOUT
\ i
Meaval Facilities Engineering Command

VAPOR INTRUSION ASSESSMENT TOOL

Project Setup Conceptual Site Model Site Evaluation Resources

Welcome...

...to the Website for the United States Navy Vapor Intrusion (VI)
Evaluation Tool. This Tool is designed by NAVFAC to provide Remedial
Program Managers (RPMs) and other environmental restoration
professionals with technical information to make informed decisions
about vapor intrusion.

Distant from
Primary Release

T
' -

Mear Primary Release
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Water Table and Soil Gas Results Above Capillary Fringe
Near Bldg. 4032

16

0U1-98NS04-5-6-09D

e

Concentration ) t
COPC {pgim®) . 4117°2]

OU1-98NS06-5-6-09D 1,1,2,2-PCA 55U ]  fe i x'bﬁ

Concentration Wy
aim® f

OU1-98TW04-09D

Concentration
COPC (pgiL)

Mo eV OCs detected abowe Sls

WINBERRY CROSSING

OU1-38TW06-09D
‘ Concenftration

COPC (pgil)
Mo cVOCs detected abowe Sls

Notes: 0U1-98TW05-09D

U - The material was analyzed for but not detected Concentration
Hg/m3 - Micrograms per Cubic Meter of Air COPC | {pa/L) !
Bold indicates the analyte was detected No ¢'/OCs detected abowe SLs - OU1-98NS03-3.4.090

S in S Cnncentr;mon
{pg/m7)
55U

COPC - constituent of potential concern
¢VOC - chlorinated volatile organic compound
SL - screening level

Soil Gas Location Above OUA-88TW03.09D

. . Caoncentration
Capillary Fringe copc (ug/L)

No eVOCs detected above SLs

. Water Table Temporary
Well Location




Evaluation of Subslab Soil Gas Data at Bldg. 137

Building ID: Building 137
Scenario: Current Building Near Primary Release
Investigative Strategy: Subslab Soil Gas Data

TCE Concentrations in Groundwater Subslab Soil Gas Sampling Locations

VOC Source ®°
(beneath bldg)

51SG02 -

51GW24 S18G01 ()

QD JoU

Subslab
Locations

TCE (ugl/L)
. 3-30

30 - 300
#1300 - 3,000
B 3,000 - 11,000 Mg e's " | _ _
B >11,000 I (O Subslab Soil Gas Location

@ Water Table and Soil Gas Above Capillary Fringe Location
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Subslab Soil Gas Results at Building 137

b— ! OU1-51NS04-4.5-5.5-090
Concentrafion

{pgim?)

. Subslab Soil Gas Location
. Water Table Temporary Well Location

OUH-51NS03-6-7-09D

Concentration

) COPC fpgim®)
*4 |Freon-112 31
j - Concentration
i _hl.-ﬂ;éhylene chloride ;.-; / / 4 COPC | (gL}
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s VT 92 ]
‘ 1
; ;
- L%

OU1-51TW03-05D
Concentration
COFC {palL) .
ouU1- 515302—09D

Concentration

s, COPC Igg.'m’| ;_ a7 / : | 0U|H506—5-G—09[!
A - 1,1,1-TCA 10,000 Concentration
; OLM-5158 G03-09D sm 1,1,2,2-FCA 24U S u bS I ab COPC {I-'Efmal
z Concentration 1.1DCA 3,700 1,1,1-TCA 12
COPC {pgim®) 1.1DCE 1,200 0 ; 1.1,2.2-PCA 5.5 U
1.1,1-TCA 530,000 Methylens chioride 72 Locatlons 13
PCE
trans-1.2-DCE
TCE

Shallow (< 6 ft)
Soil Vapor SL LA LS
COPC {Hgms3) aﬂ-msmcin-on{g:gnh'aﬁon
1,1,1-TCA 22,000 — wom | A
11,2.2-PCA 21 TTCA 120,000 b e ! _
Freon-113 130,000 1.32.25CA 50U A AT A o V— i OU1-51NS0867-00
1,1-DCA 77 < EREES] 55,000 ' - ’ Concentration
- 1.1DCE 41,000 J e : y coPcC {pgim’)
1,1-DCE 880 “ Chioromahans B0U : . d T ~ |Freon-113
Chloromethane 390 Meihylene chionde 1,100 U Notes: N | Fa .
Freon-12 330 L [PCE 880U U - The material was analyzed for but not detected
- *ltrans-1,2-DCE 510U pg/m3 - Micrograms per Cubic Meter of Air
gﬂz?ylene chloride 2;0 TCE 1,800 Bold indicates the analyte was detected & OU-51TW08-090 |
gve _ AL Shading indicates the analyte result exceeded the SL | ‘ Concentration ‘

trans-1,2-DCE 260 S B ¥ COPC - constituent of potential concern 1~ Nucc::;c P “‘“"‘S‘u
TCE 61 s 5 " A ;5 e cVOC - chlorinated volatile organic compound i L T W
Ve 28 ' VBT IS, SL - screening level < A & T,
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Questions?
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