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Large-Scale Residential Study

« Multiple GW plumes

« >300 buildings

« Building access challenges

« Regulatory pressures to sample IA
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Sample Set 1 Results — VOCs Everywhere?!!
Media sampled: Indoor air, Sub-slab soil gas, Crawl Space air,
Outdoor (Ambient) air

68 of 69 homes sampled had exceedances in indoor air

TCE, PCE, TMBs, 1,4-DCB, 1,1,2,2-TeCA, naphthalene, chloroform,
benzene, carbon tetrachloride
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In the News....

Toxic chemicals found in homes
near Fort Gillem

Eort Gillem: Toxic Vap™"
V2N By Shannon McCaffrey - The Atlanta Journal-Constitution Fo e & m-tm‘eﬁ's’stcbe'*?
N ot fulfilled @ com™

e US Army has

car Fost Gl
positive for B

mentat officials s8Y th

toxic vapor @
o that have tested -

State enviromn

residents of '?—§
Georgia DNR: Army Has Yet to Address Toxic -
Vapor Found in Homes Near Fort Gillem

Letter Health Consultation
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o ine atond s¥ Vapor Intrusion Investigation
?\rafg: ¢or VaPO* n R FORT GILLEM SITE - PRIDE AND JOY DAYCARE
or e
T MORROW, CLAYTON COUNTY, GEORGIA
Off-Post Contamination a Serious Concern at CLAYTON COUNTY NAACP & OTHERS TO HOST VAPOR INTRUSION
Ft. Gillem, Georgia COMMUNITY FORUM FOR FORT GILLEM AREA RESIDENTS

By enny Siegel Posted Tuesday, November 25, 2014
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Political and Regulatory Pressure

« Secretary of the Army receives letter from USEPA HQ expressing
“‘data confirms the presence of VOCs in residential homes” and
concerns “that the Army is endangering residents of Forest Park,
Georgia....”

« Secretary of Army receives letter from Governor Nathan Deal that
directs the Army to expedite sampling

« USEPA issues a RCRA Section 7003 Unilateral Administrative
Order (UAO) to Fort Gillem requiring specific actions related to VI.
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Approach for VI Forensics

« VI-CSM

« Mitigation

* Building Inventories and Source Removal

» Desktop Forensic Study for Preliminary Evaluation

* Field Forensics for Secondary Evaluation
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Importance of a Vapor Intrusion m
Conceptual Site Model
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? *Soil Contam?nation ? ?
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Commercial/
Industrial
Buildings
Residential Buildings
Assumed Key
Transport
o Mechanisms for
Wind Direction/Wind Effect Vapor-forming
Chemicals

& L’ Mixing & Veentilation

) ifisi
j Diffusion
% Infiltration & Groundwater
Recharge
Partitioning
_______________________________________________________________ Capillary Fringe. | __ __ _________
Clean Groundwater

Aquiclude




Non-Aqueous
Phase Liquid (NAPL)

=
e : VOCs from
' Near Surface

Soil Gas and Groundwater
Sources

Monitoring Locations
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Why Shallow Groundwater Samples Matter

«  Monitoring wells are L
iInstalled to delineate
plumes, not for VI

«  What would you —

conclude from MW-1 MW-2

data? =Ty

* Install a screen @WT

MW-02

Geosyntec®

consultants

p—

—
P
| o — -




SR A~ o |
. e = e st J“—'Sﬁ el L

" o = = <l - o < e L Pom

—— —— e - ERSSERT e L, St o s

Distinguishing Background
Contamination from
Vapor Intrusion Contamination
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How Frequently do we Detect Background Sources?

If you sample indoor air,

Total Percent Detections

20 40 60 80 100

you will detect these
Toluene (0.03 - 1.9)

m/p-Xylene (0.4 - 2.2)
Benzene (0.05 - 1.6)
o-Xylene (0.11 - 2.2)

thylbenzene (0.01 - 2.2)

| 1 | |

964 |

2B

911 |

89 |

B57) —

Methylene chloride (0.12 - 3.5)
Chloroform (0.02 - 2.4)
Tetrachloroethylene (0.03 - 3.4)

Methyl tert-butyl ether (MTBE) (0.05 - 1.8)
Carbon tetrachloride (0.15 - 1.3)
1,1-Trichloroethane (0.12 - 2.7)
richloroethylene (0.02 - 2.7)
1,1,2-Trichloro-1,2,2-trifluoroethane (0.25 - 3.8)
1,2-Dichloroethane (0.08 - 2.0)
1,1-Dichloroethylene (0.01 - 0.25)

Vinyl chloride (0.01 - 0.25)

cis 1,2-Dichloroethylene (0.25 - 2.0)
1,1-Dichloroethane (0.08 - 0.25)

o

Z9.1 |

68,5 |

620 |

245 |

535 |

o371 ]

42,6 |

37.0 |

1381
[ 13]
[92]
49

_I] 5

From Dawson and McAlary, 2009
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£ www.hhs.gov

Household Products Database il remar it e

Health & Safety Information on Household Products B S ERASI

Quick Search
@ What's under your kitchen sink, in your garage, in your bathroom, and on the shelves in your laundry room?

Product, Manufacturer etc... Learn more about what's in these products, about potential health effects, and about safety and handling.
Advanced Search » .
Browse by Category
Auto Products Auto Products Inside the Home Pesticides

i _tlle ® Brake Fluid, De-icer, Lubricant, Air Freshener, Bleach, Cleaners, Animal Repellant, Fungicide,
Pesticides Sealant, and more... Tollet Bowl Cleaner, and more... Herbicide, Insecticide, and more...
Landscape/Yard
Personal Care
Home Maintenance
Arts & Crafis -
Pet Care - -
Home Office A Landscape/Yard Personal Care
Commercial / Institutional Fertilizer, Lawn Care, Swimming Antiperspirant, Hair Spray, Makeup, | | Caulk, Grout, Insulation, Paint,
B AZ Pool Products, and more... Shampoo, Soap and more... Putty, Stain, and more...
Product Names
Types of Products
Manufacturers 4
Ingredients L 3
Support W 2 Arts & Crafts | ‘i Pet Care Home Office
About the Database Adhesive, Glaze, Glue, Primer, Flea & Tick Control, Litter, Ink, Toner, Correction Fluid,
FAQ Varnish, and more... Stain/Odor Remover, and more... Electronics Cleaners, Pens and
Product Recalls SIANE s
x”mw For advice if someone is poisoned, call your local Poison Center at 1-800-222-1222.
Contact Us

Home | Products | Manufacturers | Ingredients | Health Effects

More Resources

householdproducts.nim.nih.gov
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Example:

* Rental Property

* Crawl Space home

 Moved due to VI Concerns
 Media

« Used mothballs in planter beds
« Second event — empty house
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Desktop Methods Used m
to Distinguish Background from VI
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Desktop Methods
to Distinquish Background from VI

So how do you make sense of a large data set in a
timely manner?

— Built database (DB) modeled after EPA DB — (Helen Dawson,
USEPA - Geosyntec)

— Use Excel charts to examine ratios and building specific
attenuation factors

N . 7 i
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Attenuation Factors Shed Light on VOC Sources
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Attenuation Factor

1.E-01

1.E-02

1.E-03

1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05

Minimal Influence on |IA
from Consumer Sources

Substantial Influence on 1A
from Consumer Sources

i

JIPCA | 1117dA
3
PS
1MDCE ¢ i 12DCE IS
‘PCE TCE

Subslab Soil Gas Concentration (ug/m3)

Attenuation Factor

1.E+01
®PCE
1.E+00
FREON

1.E-01 hd °

1.E-02

1 E-03 111TCA &

TCE *
1.E-04
1.E+00 1.E+01 1.E+02 1.E+03
Subslab Soil Gas Concentration (ug/m3)

Source: Dawson & Kapuscinski, 2012
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Measuring the “True” Attenuation Factor
from a Large Empirical Dataset

1 TR ONC o
‘é%g %3 o ¢ |A detected
80 o %

7] A |AND
(2]
—
<< o1
| S
o)
i
o
®
L 001
c
o
=
©
c
S 0.001
b =]
<

0.0001

0.1 1 10 100 1000 10000 100000
Concentration in Sub-slab Soil Gas (ug/m3)

Data from USEPA |He|en Dawsonl
21
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Carbon Tetrachloride — What’s the CSM?
Plots include samples w/ detections in IA Buildings: n=63
IA samples: n=156
10000 . 10000 —
1000 P 1000 4
100 s 100 ~
E I”’ g l”
g, 4" ? ,’l’
E 10 - < 10 -
! “ 10 IASL: 0.47 1 *
3 P n_*_.
0.1 i 0.1 o
0.01 +* 0.01
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
OA (ug/m3) CS (ug/m3)
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Chloroform — What’s the CSM?
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Buildings: n=63
Plots include samples w/ detections in IA IA samples: n=156
10000 - 10000 —
1000 e 1000 e
100 100 <
) E} .
A oo * L 2 4 & * L
< e < @, "’/’
1 * ,"’ 1 f ‘ “,
* 8 ¢« #¥ l
[ 10 IASL: 0.12 ‘/"
0.1 = 0.1 =
001 +~ 0.01 +~
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
OA (ug/m3) CS (ug/m3)
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Desktop Forensics Helped at Fort Gillem

Quote From Client: “The forensic screening spreadsheet
tool developed by Geosyntec provided guidance and

transparency to regulators to facilitate their review and
approval of NFA recommendations.”

* |n afew clicks, make queries about specific areas
or compounds
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Field Methods to Distinquish
Background from VI

« Building inspections: remove suspected sources
* Field GC-MS like HAPSITE or mobile labs
« Building pressurization
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First Event VS. Second Event
Home Questionnaire Home questionnaire & product removal

— No product removal Sampled 80 buildings (incl. 67 of 69)

— Few photographs Result — Cleaner dataset where
Sampled 69 Buildings forensic evaluation could be applied
Result — High VOC concentrations more easily

creating a difficult dataset to evaluate
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HAPSITE Field GC-MS

« HAPSITE
« Continuous run “sniff” mode available
« Calibrate to 5-10 VOCs
« PPB RLs achievable
* Need trained technician

 Flux chambers can be used to enhance
clarity of suspected sources

« Helped identify chloroform, 1,2-DCA, and

xylene sources at Fort Gillem

Geosyntec®

consultants

28



: | e : Geosyntec®

IYIA‘FW consultants
Building Pressure Cycling

negative
pressure
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Building Pressure Cycling to Demonstrate VI

Pathway Complete

15 12
- i
-, .

10 = z Over-Pressurized 10
€ > =
/ Induced . o* z
/ Vapor ’, 0007 0o 3
5 I Intrusion g =
Baseline Pressure g
* -
* ©
(P S S S— _Q’_’_Q . 6 5
Y 4 e
* L 9
c
* ‘ . o
> Under-Pressurized 8
O
>

-10 \ )
------- -- \
o N
N
~ -
-15 T T T T T , r _._~ I_ 0
0 1 2 3 4 5 6 7 8 9

Time or Air Exchanges

N . 7 e



Geosyntec®

consultants

Building Pressure Control: VI or background?

Idealized results during building pressurization

Interior source only

Wﬂon only
I e —— ”
2 3 4 5 6
Indoor Air Exchanges

1

o
)

o
<)

Normalized Concentration
o
~

o
[N}

o
o
=

At Fort Gillem, Building Pressure Control showed no VI

31
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from Ft. Gillem:

Use a robust VI CSM
Bottom up approach (hint: it's in EPA VI Guide)
Lessons for a large data set

VI Problems — Many tools to address:

Large buildings — High Volume Sampling
Timeliness — Building Pressure Control

Mitigation — many styles (active, passive)

Temporal variability — quantitative passive samplers
Big datasets — EPA forensic tool

Low K soils — Low K soil gas protocol
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Thank you

Justin Knight, P.E.
Senior Engineer

jknight@geosyntec.com .

678.202.9580 i,
HONOR AWARD RECEPIENT

ACEC

AmERICAN Council oF EvaeerING CoMpeanies oF GEORGIA
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