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Why Keep CPUs Flexible?

• VIMS Design Flexibility

• Development delays

• Development changes

• Existing building use and 
duration of occupancy 
prior to redevelopment



Vapour Barriers

Recommendations

• Specify performance 
metrics rather than brands 
or type of barrier

• Allows flexibility in 
design/vendor/approach



Vapour Barriers

SOIL VAPOUR BARRIER MEMBRANE 

• Throughout the Building Area, a continuous leak free soil vapour barrier membrane, such as a sheet 
geomembrane or spray applied membrane, below the foundation floor slab and above the soil vapour 
venting layer, and below and along the walls of any subsurface structures such as a sump, and which: 

• i. is of appropriate thickness and meets the appropriate gas permeability and chemical resistance 
specifications to be considered substantially impermeable to the soil vapour, in accordance with the 
appropriate ASTM standards such as D412 and D543, as applicable; and 



Vapour Barrier

SOIL VAPOUR BARRIER MEMBRANE 
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Key Points

• Concentration gradient basis

• Diffusivity is based on  
contaminant of concern

• Thickness can be calculated

• Installation considerations 
(defects will dominate)

𝐽 = 𝐷(
𝐶𝑠𝑠 − 𝐶𝐼𝐴𝑆𝐿

𝐿
)

J = mass flux [M/L2/T]

D = diffusion coefficient [L
2
/T]

CIASL - indoor air health based screening level concentration [M/L
3
]

CSS = the COC concentration in soil gas [M/L
3
]

L = thickness of the vapour barrier [L]

Fick’s Law



Performance of VIMS – Excerpt from MGRA

MGRA, Appendix 8b



Performance of VIMS – Excerpt from MGRA

• 6 Pa vacuum over 90% of the building footprint

• Not achieving this objective, does not mean active VIMS is not 
working

• P.Eng to make changes or consider additional lines of evidence

• While differential pressure is considered adequate, QP assess 
whether additional performance measures are warranted. 



Active VIMS – New Build

Easier to distribute vacuum 
across floor slab

• Engineered venting layer
• Perforated piping network
• Vapour barrier

Retrofit – harder to adapt



Flow? Or Vacuum?  What matters most?

30 ft from the suction pit with no measurable vacuum (<0.25 Pa)



Mitigation ROI Design

• VIM Model (Geosyntec, 2020)

• Data Inputs
– Vacuum vs distance

– Vacuum vs time

– Helium travel time

• Key variables are building 

specific (transmissivity and 

leakage)

• Determine ROI

Free Download at

 www.Geosyntec.com/VI 

http://www.geosyntec.com/VI


1 m/day

Mitigation ROI Design

14 ft 22 ft 26 ft 45 ft

• ROI at 6 Pa = 14 to 22 ft

• ROI at 1 m/day = 26 to 45 ft

6 Pa



Retrofit VIMS - ROIs

85 ft

200 ft

• ROI at 6 Pa = 20 ft

• 15 extraction points
• ROI at 3 ft/day = 40 ft

• 3 extraction points

17,000 sq.ft building

85 ft

200 ft



CPU VIMS Performance Metrics

VIMS ROI could be designed 
based on:
• Barely measurable vacuum
• Velocity > 1m/day
• Travel time < 1 day
• Mass removal rate
• Horizontal Flux > Vertical Flux:



CPU VIMS Performance Metrics



Indoor Air Sampling Challenges?

TCE HBIAC = 0.27 µg/m3 PCE HBIAC = 4.28 µg/m3

40% TCE 70% PCEPCE in IA = >100 
µg/m3 

USEPA, 2020



Indoor Air Quality

If you sample, 
you will detect

Dawson and McAlary, 2009

see Doucette et al., GWMR, 2010

1,2-DCA
• Increasing in IA over time



Performance Monitoring - Retrofit

18

OR

Common Approach 

• IA Sampling - Quarterly year 1

• IA Sampling - Semi-annual year 2



Passive VIMS - MGRA Section 5.1 RMM 

SYSTEM REQUIREMENTS

i. the Passive SVIMS is to:

(a)be designed, installed and operated with the objective of achieving during all seasons a lower air 

pressure differential below the foundation floor slab, relative to the indoor air pressure within the 

Building, across at least 90% of the Building Area;



How will the system control the VI pathway 
at the site?

• Passive barrier plus passive venting

0.87 µg/m3

TCE 2000 µg/L

~500,000 µg/m3

AF = 0.00005

~17,000 µg/m3

QVENT ~1 CFM/1000 SF

ΔP?

Performance

• Thermal gradients

• Wind speed/duration

• Natural venting

• Duration of these events?

Key Points

• Passive venting layer 
removes VOC mass

• Less barrier attenuation 
required



Questions

Paul Nicholson pnicholson@geosyntec.com
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  J = D (    C  s s −  C  I A S L L )

