Why go “above and beyond” to collect
defensible VI data?
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® Protect human e Protect worker
health and the health
environment e Limit future

e Advance the liability

science e Better estimate

e Better estimate environmental
program reserves
funding

¢ Protect health

e Protect
property value

e Gain peace of
mind
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Example VI Sites

VI Assessment Challenges

VI Toolbox — Assessment Solutions
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Large Industrial Sites (examples) Ceosyntec®

Brown and Redfield i [ SheII & Premcor — Hartford, IL
R|ﬂe SCO pes, |nC_ — _ N g Petroleum VOCs under neighborhood surrounded
TS ‘ i by refineries, pipelines, etc.

Denver CO : : N « Large class action settlement for emotional
Manufacturing operations caused BES S SSSE distress and medical monitoring for residents and
CVOC groundwater contamination R EEEEEEELES Ry property o owners from 1934 through _2008
under neighborhood EESESSE=ss 2= R - 3 i 2N

«  Tested more than 719 homes and SE £ }ggég\
installed remediation systems in 372 FES 2:? =EN :b :
homes to date RS N e ;E%\fz::é

«  Class action settlement for T e Eis —;: e ees
annoyance, discomfort and loss of GlEm ssss ssEe s =sis
use and enjoyment of property A | AT E

«  Committed and responsive cleanup | - —ee J iy ies ke =
response led to rapid assessment s ] =] EEEEEE LR
and mitigation, as well as positive - = =;§ == S5)E
relationship with community O e 1 R oo
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Small Commercial Site (example)

« Active Dry Cleaner —
Washington, D.C. |

— Chlorinated solvents release from S i
operating drycleaner adjacent to a e ui-

daycare and a private school R 1.

= 2 e b b o P
- r L —— B8 Dry Cleaning
- Facility
< 3

— Documented exposure in indoor air
of PCE in drycleaner, day care, and
school (sensitive populations)

— Additional contamination observed
in subslab samples collected in
several additional residential and . — 7 “TRE W—
commercial buildings T — _ iy

.
Notes: i :l Area of Observed Exposure (AOE)
ml - All locationsare approximate.
- For clarity, not all sampling locationsand concentrationsare presented. Area of Subsurface Contamination(ASC)
- Imagery obtained online from http://maps google com (Accessed March 2015). Delineated by Samples Meeting Observed
Release Criteria




Unknown Source (small site redevelopment

example)

&Lﬂl—ﬂ-h 7'! 05w

‘ & Mwas - 2'_
. MW-2 o e 4 2
« Small Commercial | e /,m.w J

$8-3

Redevelopment — Brooklyn, NY b it 5~7°]|~=7
— No obvious source from historical | VG I el % o

operations i =
— Aggressive site characterization L%m/w/« erstogereal S

1 : o warenl_ CTP-1 ok cTP8 ./55.4
for a small area; unable to identify T ‘m;.,sm"\m j

source o
. ! l;’:]?i — ROOF C:/LN':’?;?ECTS 0.1’ e .héigi";d ZS‘W’is Q
— Moderate on-site CVOC ﬁ 2 o cold- B il
concentrations in subslab w* i
vapor requiring mitigation : b
J— I d 1 b (&) qg e prE - €P @ssL =
ndoor air exposures above e
TCE action level in daycare e, nghisl P .
— Proposed SVEtonorthof = =1
site to “pull back” plume =& o= o HULE
o MW-1/S8 TAN MW-«g EBsusrﬁw
MR LT Lol B LRI
0.1 0 = & 5= O/LN—ﬂFs
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VI Assessment Challenges Geosyntec®

consultants

« Temporal and Spatial Variability

« Background and Ambient Chemical
source

* Preferential and Conduit VI Pathways
« Sensitive or Disadvantaged

Populations 5::3&5*%537 [ g
« Timeframe and Assessment Window [ i /

* Prioritizing Buildings for Assessment

groundwater
plume of VOCs

soil contaminated with VOCs

Defining and refining the VI CSM

Ultimate goal: how do you know you
captured RME?
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« Technologies and strategies can substantially reduce the risk of false
positive and false negative determinations of whether exposure point
concentrations exist

* There is no single technology or strategy that is the best choice for every site
assessment — but 1-4 rounds of 24-hr Summa samples is rarely ideal

« Well-established tools that can improve some assessments include:
— Building pressure cycling (BPC)/controlled pressure method (CPM)
— High volume sampling (HVS)
— Field portable GC/MS systems and real-time on-site continuous GC systems (HAPSITE)
— Long-term passive samples (e.g., WMS)
— Use of indicators & tracers to help schedule VOC sampling or interpret results (e.g., pressure, radon)
— Desktop analyses (e.g., compound-ratio analysis)
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Achieve Project-Specific Goals Ceosyniec®

=
i

e HVS
e BPC

e Portable
GCMS

e Portable
GCMS

e BPC

e Compound
ratio analysis

e Quantitative
passive
sampling

¢ Differential
Pressure

e Radon

Timeframe |

e Portable
GCMS

Goal : Reduce Spatial Variability “m
preferential pathways

Goal: Identify Background Sources or
Goal: Conduct Investigation in Rapid

ALL help capture RME




Geosyntec®

Building Pressure Cycling (BPC)

* Induce depressurized
building conditions and
sample to characterize VI
impacts

BPC Depressurized
Conditions

 Induce positive pressure
building conditions and

sample to characterize BPC Pressurized
Conditions

background source ——
emissions.




Benefits of BPC

Reduced Spatial Variability
* Integration of |A through single
discharge (fan)

» SS depressurization, draw vapors
through potential cracks or
preferential pathways

Reduced Temporal Variability

» Simulate pressure worst-case to
account for all weather conditions

» Depressurized results found to vary
less than 2x

Geosyntec®

consultants

Identify Background Sources

« Sample VOCs in |IA under
pressurized conditions (VI “turned
off’) to estimate background

Temporal Variability

mmm |BG
| 2 HEE
m= vy, [iEE
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. S0l Gas Contamination -l 5
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High Volume Sampling (HVS) Ceosyntec®

A “Multi-Tool” approach
 Clarify source geometry
 Demonstrate absence of sources

Source
Delineation |

. . e . . T . . Pneumatic
Mlnlmlze risk of failing to identify [ bass e | Data or
significant source R

« Collect mitigation design parameters

Building-
Specific

Attenuation | Pathwavs /
Factor &

Barriers /
| Preferential




High Volume Sampling (HVS) Ceosyntec®

Relating Field Data to Source Geometry:

gl

‘Lung ho% ‘ PID PID : PID PID‘
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Volume Volume Volume Volume
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HVS 4 HVS 3 HVS 2 HVS 1
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ischarge

Groundwater Flow into Page




Field portable GC/MS systems and real-time on- Coomees
site continuous GC systems

consultants

Identification of Background Sources

Flux Chamber screening

Indoor air screening




Quantitative Passive Samplers Geosyniec®

Advantages of passive sampling compared to conventional active
sampling methods (e.g. Summa canisters)

* Lower cost

Simpler sampling protocols

Lower reporting limits without a premium price

Longer time-integrated samples

Very small size (discrete to deploy and easy to ship)

Figure 3: Close-up of sampler
membrane
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* Increase the likelihood of capturing RME

Indicator: Differential Pressure Tracer: Radon
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Desktop Analyses — Compound Ratio Analysis

Spatial Comparison Between Mediums
(Attenuation Factor)

Ratio shift —
identification Minimal Influence Substantial Influence
of source on Indoor Air on Indoor Air

unrelated to site from Background VOCs from Background VOCs
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« Going “above and beyond” to collect more defensible data can be a win-
win-win for citizens, regulators and industry

« Many of the techniques are inexpensive and easily implemented as
additional lines of evidence to traditional sampling
— Differential pressure monitoring
— Radon monitoring
— Desktop compound ratio analysis
« Based on project circumstances, BPC, HVS, portable GCMS, and/or

passive sampling may be quicker and/or more cost effective than
traditional methods

« ALL help capture RME and increase confidence in decision making
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Geosyntec Profile

Questions?

Theresa Gabris, P.G.\,
Senior Geologist
202.370.4350 Linked In Profile

tgabris@geosyntec.com




