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20-Acre Building: How many samples do | need?
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[VAPOR INTR O N

Managing Uncertainty in VI Data
Discrete Integrated
8 to 24-Hour Time Weighted Average 30-day Time Weighted Average

Temporal Variability

Spatial Variability
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2 weekends of work

Demonstrated absence of .,‘ ¢ g
sources

Focused attention where
needed

No interruption to
operations
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Managing Spatial Variability: High Volume Sub-Slab Sampling (HVS)

Fan or
Vacuum

Bleed Valve

Anemometer
Port
Sample Port

Vacuum Gauge
Suction Point

S | ung Box
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PID Reading vs. Volume Purged
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What does this tell us?

10000 T 4 4 L 4
9000
8000
7000
6000
5000
4000

3000 Traditional 6L sample would have been
2000 much lower = underestimated source

PID (ppmv)

1000
0

0 10,000 20,000 30,000 40,000 50,000
Cumulative Volume Purged (L)




HVS: Relating Field Data to Source Geometry

PID

PID

L—

+—

HVS 1

Volume Volume Volume Volume
HVS 4 | HVS3 HVS 2

— W

Groundwater Flow into Page

Geosyntec®

consultants




Engine Fus
Componert
Testng

ﬂ
]
4

||
255

1

A

NewEngne
Clning Shop

-

Fasi-o1

i
/§-M4a1-01

HVS-

T36-01

T
]

% eanencr
|

Machine Comp (Trans

7700 Engine Assembly

Hachine Engino t

— 4
HVS:RZA;:M
i

1

i

1700 Engine
ssombly
Layout &

HVS-P29.01

Gearbox

7
7
: .-HJS K44-01
\

Artames Presop A

.rHVS K4

1-01

MairtTeama
Jointer Sop

1

= ]
Tk

£ FIGURE 17-1
PROPOSED HVS SUB-SLAB SAMPLING LOCATIONS
Notes: SITE 00005 - BUILDING 8
g Ly in the fol BUILDING 8 INTERIOR INVESTIGATIONS
& - pprL = Micrograme NAS CORPUS CHRISTI
3| 21V - High Vourio i i [ o ; | CORPUS CHRIST, TEXAS
' Primary HVS Sample Point Natural Gas Line - NAVFAC —— Approximate g Line - Weston [ Max XSD Values (1,000 x uV) TCE Isocontours (Dashed Where Inferred)
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Total Organic Vapor v. Volume Purged
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Cis-1,2-DCE / TCE ratios:

Using lab results to refine the CSM

Little cis-1,2-DCE

2

VOCSs'in:soil éas
hoh

mostly from

soil source

Prsun

Lots of cis-1,2-DCE

Buves

CVOCs in soil gas
mostly from.
groundwater source

oss
Frvsss
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Layer in Soil and Groundwater data to Refine CSM

,HVS-NJT
Nr._.,i"
Assemby 1]
,HVS-S38
Al
Metars,,,.
® RTINS
HVS-R34 e
‘\
® '
Vg g Fatyry Y HVS-T34 o e e
® June2016
®  August2017
[ Rapid Response Investigation Area Boundary
—— Trench

~———  Appoximate Boundary of HVAC Zones

1 mg/L TCE Contour in Groundwater

= 10 mg/kg TCE Contour in Soil
CVOC concentrations generally greater than 1 mg/L (TCE
and ¢DCE)

Notes:
1) Dashed lines represent estimated values.
2)cvoc using g pling

results, soil and soil gas data.
o = mi -

= milgrams per kilogram.

E = dis-1.2-dichloroethene. ft bs = feet below ground surface.
HVAC = heating, ventilation, and air conditioning.
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SOUTHWEST NORTHEAST

Revised CSM

LMP/ Occupational Health Area

MIP-546B
W-19




Focused Follow-up

* Traditional Sub-slab Soil
Gas & Indoor Air
Sampling

* Delineate to 1,000,000
ug/m3

ID footers

— ID soil gas entry
points

Geosyntec®

consultants

] ESGW-112
- d:;v:;zan
snsaone nsae D, 02
0.7573L)¢ TH s

EsTwasT

8201
s OS]

esow-te
o
21201 e

ot
et
A

= Prioss
1200,000) cp
Z—
"
exrwaee -~
K it eas
5 oo ; oz eawaes
B uzos
7 H
PN s 1 fs)
snan
\z:mmnnﬂ} ESTW-863 = o
sty P B
\.7 (1,200.000)
/m,.m / /
ey
,,, mm\\\ / exwarl_wasr
ey ) 2016 | s rw-ssd “sen g it
wm e s St PO L8 it
s 1.100,000). 8 512017 vig & p
i % Fixy
-‘n’-ﬁu*n"
Mm 7
(o
’“’““ 19.952.320) /
h £
E,w,em,m,,
o
/

mu

ko)
s

i 2

o
o P
B st
g
g

b iy’

28018
361970000

sam0ne
299 ramaois®
sz {1.540) TesTwser




AV/A
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Why Use High Volume Sampling?

« HVS assesses a relatively large volume « HVS can be used to evaluate:
of soil gas « T spatial distribution of vapor
« HVS can extracts soil gas from a ntrations
radius of 10 to 20 meters. vith limited access
* Extraction time 1 to 2 hours _ervative estimate of leakage through
« Likely to meet or exceed the ‘00(‘ .1e slab (slab integrity)

minimum necessary same~’ Q\'is x%s
support (cost savings’ Q)$ eﬂ‘i&\ .\&0%
* Minimizes the risk of 1. /Q“\ e
identify contamination i /\Jz"f
exist between sample loc .uons

Distance to which vapors are extracted

* Provides information for interpreting
concentration vs. volume

+ Critical design parameters for mitigation
measures

HVS IS NOT JUST A VI TOOL...IT IS A CSM TOOL!!

N @ . 000 T il



’ et el T T W

:;__' T g DT Geosyntec®

e TRTIETE S . - ttants
THANK YOU!

Justin Knight, P.E.
Senior Engineer
Geosyntec Consultants
jknight@geosyntec.com
678-202-9580



