Vapour Intrusion
& Indoor Air Quality ‘js'

Indoor Sources, Building Construction, and Other
Confounding Factors
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VI Pitfalls

Cavalier or Conservative?
Data Analysis and Exposure Groups

Screening with models, plug values,
and generic attenuation ratios (o
factors)

Community Stakeholders in Charge




Modeling from GW data
Deep soil vapour

Shallow soil vapour
Sub-slab vapour
Indoor air quality

essing VI |AQ Impacts

Risk Communication

Specificity
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vi screeing flowchart.pdf

Preliminary Screening Flowchart

Step 1:

Acute exposure » Yes
present?
Y
3 Raplid Action
Interior sampling and/or
l No ’ interim remedial measure

Step 2: Site
characterization
sufficient?

o o VI Site Investigative Phase
(Chapter 3)
.

top 3:
COCs both volatile
and toxic?

>i No —-( No Further Action )
i

Step 7:
_ Does exceedance
Step 4: warrant further
Buildings in investigation?

proximity or
future use?

Step 5:
Identify occupant
exposure scenario
and screening
levels

Figure 2-2. Decision-making process for VI preliminary screening.

Site Investigation Flowchart

Mitigation or lorg-term monitoring can be initiated at any point in lieu of additional investigatior

Step 8:
Choose
Investigative
strateqy

i) Review CSM
2) Select primary media to be investigated

1) Identify data gaps

Step 9:
Design VI
investigative
work plan

2) Determine locations to be investigated
3) Determine targetiscreening levels

€ 4) Addrass potential hackgroiind solrcas
5) Develop sampling and analysis plan
6) Prepare community outreach program

X

7) Prepaie delailed suhedule

Step 10:
Implement work
plan

Step 11:
Evaluate data

1) Assess acute exposure (Step 1)
_2) Compare data to generic scraening levels
3) Uiliize predictive modeling

4) Evaluate using multiple lines of evidence

Step 12:
Is additional
investigation
warranted?

Step 13:

» No Is mitigation

T




nservative or Cava

Bayesian Decision Analysis
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Category g Action

0

0-1% of RfC Exclude

1 1-10% of RfC Investigate
2 10-50% of Rfc nvestigate/Continue
Monitoring
Continue

- (o)
3 50-100% of RfC Monitoring/Remediate

4 > RfC Remediate ((\\ ))
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Similar Exposure Groups?

Histogram

Count
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Groundwater to Indoor Air
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Sub-slab to Indoor Air Attenuatio

Indoor 8ir Concentration [ugdhnz]

Indoar Air v Sub-5lab Concentration

Sub- H=b Concentration ugsn3)

1.6404 T i
1 B3 * z* =
e
= 's
1 EHlz P P
ol
e
1 B _ roe Yy
1.BHI0 4 = ¥ & EPADAlACKR-DL
,-""'__,-- A & o [ nlpre = 10
1 B0 2 —= .F A —— = = |pHE = O
| F— ER & Dalaslipa = =P
ER & Dalaslpa = S
—_— EP & Dalaslpa = 27%
1.B410 1.B41 1.B42 1BH2 1B404 1.BHE 1.BHIEG

ens’



hy the variability?

What confounds measured vapour levels? ] i
* Environmental Factors
* Building Factors
* Sampling Factors



Environmental Factors

Soil Conditions

Chemical Concentration
Source Location
Groundwater Conditions
Surface Confining Layer
Fractures in Bedrock/Clay
Utilities

Weather

Biodegradation




Building Factors

* Pressure Gradients &
Vapour Pathways

e HVAC & Combustion
Equipment

* Foundation Type and
Integrity

 Penetrations, Utilities,
Sub-surface Features




Building Factors of Note

Exchange Rate
Mixing Height
Floorplate

Foundation Area a_e‘{p
Crack Ratio
Slab Thickness




Construction

* Highly Variable (Era, Design, SRNG
Building Code, Contractor!) 4

e Passive or Mechanical
Ventilation

-—n

e Slab, Crawlspace, or = [l =
L s " JI-‘ = plane
Basement? —|L |

.......

T A N 1T
* Block, poured concrete,or = ——= _U
pressure treated , RN

foundation? ' ((f\;})







Construction
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Exchange Rates

e ASHRAE IAQ Standard
(62.1-2004)

* 0.35 air changes per hour
(ach)

 Measured Air Changes?

e Mean =0.65 ach
e R2000<0.05

* Mixing







* QOutdoor Air

* (arages

e Off-gassing

* Household Products
* Occupant Activities |
- Indoor Point Sources s

e Distinguishing the
source can be done

ehs’






Very permeable geology
Significant preferential pathways
Sources in unsaturated zone

Very low air exchange rates

High Pressure Differentials (energy efficiengy,
makeup and combustion air).

-
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Pros

Cons

Soil Vapour

No consultation
Higher concentrations
No indoor sources

Soil Vapour vs. IAQ

Risk communication
Protective

Direct comparison
Post mitigation

What depth?

Well or push probe
required

Sampling procedures

Politics & Liability
Intrusive (anxiety factor)
Trace concentrations
Indoor sources

ehs’



ampling Vapour/Air

Whole Air vs. Filtering/Scrubbing
Sorbent Tubes

PUF & Treated Filters
Summa Canisters




Target compounds
Convenience
Recovery
Detection Limits
QA/QC

Cleaning
Interferences




Units, Concentration, and
Calibration Range

Soil, water, and vapour ppm/ppb very different things:
* Soil 1 mg/kg =1 ppm
* Water 1ug/l=1ppb

* Vapour 1 ug/m?3=0.001 pg/l =?? ppb
— Benzene 1 pug/m3 =0.31ppb
— TCE 1 pug/m3 =0.18 ppb

Very few methods will resolve 1 pg/m?3
Working calibration range typically 10 — 100 pg/m
Detection Limits can be very close to risk criteria

-
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here to sample?

Slab-on-Grade Full Basement

Outdoor
Qutdoar Qutdoor air sample
airsample air sample
o )
First flocr First floor First floor |
airsample air sample airsample
Crawl space
air sample

Basemant
arsample




ampling Procedures

Soil vapour procedures # |AQ
procedures

Procedures and QA/QC
critical when measuring ppb
levels

Purge or not to purge?

Consider what might happen
In transport




Sampling Procedures

e Cleaning of media a must,
proofing a good idea
e Chilling Sorbent Tubes

good, Canisters not so
good . ..

* Duplicates, Recovery
Spikes, and Tracer Gas
where it makes sense



Thank You!

P.A. MacKinnon, msc., ciH

Partner

Cell: 403.630.4730
pmackinnon@ehsp.ca

' EHS Partnerships Ltd.
h p 4303 11 Street SE
e S Calgary, AB, T2G 4X1
Tel: 403.243.0700
Fax: 403.243.0760

www.ehspartnerships.com
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