
The business of sustainability

© Copyright 2018 by ERM Worldwide 
Group Limited and/or its affiliates (‘ERM’). 
All Rights Reserved. No part of this work 
may be reproduced or transmitted in any 
form or by any means, without prior written 
permission of ERM.

Evaluation of Effects of Remediation 
and Background Indoor Sources on 
Indoor Air in a Commercial Facility

Nadine Weinberg, Eric Hoffman, and Jeff Campbell

April 2018



The business of sustainability

Agenda

2

01 Site Overview

02 Approach 
for Indoor 
Monitoring & 
Mitigation

05 Conclusions

03 Results: Field 
GC Investigation

04 Lessons 
Learned



The business of sustainability

Site Overview
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■ Building 100 years old

■ Historically used for 
manufacture of 
electrical components

■ Degreasing 
operations, cadmium 
& zinc plating

■ Located in an urban 
industrial area

■ Listed under state 
program & investigated 
since 1995

■ Dual Phase Extraction 
(DPE): 2002 to 2004

■ Vapor intrusion 
investigations started 
in 2003

■ Building currently 
occupied by various 
commercial & 
industrial occupants
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Project Goals and Objectives
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 Current remediation goals
 Reduce soil concentration to less than regulatory level 

 Reduce contaminant mass in soil to allow groundwater to naturally 
attenuate

 Eliminate VI pathway and not create additional concerns

 Monitor indoor air in an occupied commercial building
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Site Hydrogeology
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Zoom in
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TCE AOC
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■ Soil contamination TCE
■ Maximum concentrations 

5,200 mg/kg
■ DNAPL present 

■ Groundwater 
contamination TCE
■ Shallow aquifer - 3,800 

ug/L
■ Sand aquifer - 8,000 ug/L 
■ Bedrock aquifer 300 ug/L
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TCE Remediation Layout
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Evaluation of the VI Pathway
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■ Pre-remediation mitigation actions 
■ Vapor barrier between basement and first 

floor
■ Basement fresh air exchange system 
■ Three 1,900 CFM carbon air filter units
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Approach for Indoor Monitoring & 
Mitigation
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Plan for indoor air monitoring and mitigation

■ Weekly indoor air monitoring with PID (ppm) and Ozone meter

■ Weekly inspections of engineering controls (i.e. vapor barriers, basement 
blower, and indoor air carbon filters).

■ Monthly screening of well heads, trenching, and vapor barriers with PID and 
Ozone meter

■ Monthly laboratory analysis of indoor air

■ Action levels for field measurements

■ Contingent mitigation steps and strategy

■ Post mitigation confirmation sampling
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• Ozone system 
start up

• Indoor air 
sampling (TCE 
> Screening 
Level (SL)

• System shut 
down

• Crack and well 
sealing

• Start SSDS

• Post mitigation 
sampling (TCE 
< SL)

• Restart ozone 
system

• New tenant 
moves into 
warehouse

• Follow up air 
sampling (TCE > 
SL)

• ppb RAE used to 
investigate cracks

• Additional crack 
and well sealing

• Ozone system 
restarted

• Indoor air 
resampled (TCE > 
SL)

Indoor Air Investigation Timeline
July 2016 August 2016 September 

2016
October 2016
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Frog-4000™ Investigation
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Goals

■ Identify additional leaks in 
building 

■ Determine if background 
sources present

■ Distinguish between ozone 
related releases and 
background

Frog GC Log of Inventory
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Results: Frog Indoor Investigation
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1,2-DCE and TCE results in µg/m3
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Frog Trench Investigation
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1,2-DCE and TCE results in µg/m3
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Frog Inventory Investigation
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View of 
Building 10
Inventory 

View of 
Building 4
Inventory 

1,2-DCE and TCE results in µg/m3
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Lessons Learned
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■ Pre-planning indoor assessment and mitigation strategy decreased mitigation 
response time

■ Incremental use of increasingly sensitive equipment improved the 
investigation
■ Identify migratory pathways between sub slab and indoor air (MiniRAE ppm) 
■ Identify minor migratory pathways between sub slab and indoor air (ppbRAE ppb) 
■ Identify inventory as potential source of indoor air quality impacts 
■ Recognize need to speciate VOC detections (ppbRAE ppb)  

■ Real time field analytical methods (Frog-4000TM) provided result confirmation
■ Confirmed presence of TCE from inventory
■ Allowed a large number of samples collected per day
■ Allowed for real time decision making during course of the investigation 
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Conclusion
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■ Regulatory agency accepted data and allowed discontinuation of indoor 
air sampling for VOCs

■ New methods will be needed to investigate and evaluate background 
sources as VI expands into operating facilities 
■ The tenant stored bulk mail (sales flyers: heavy card weight and high gloss)
■ Inventory changing daily 
■ No printing or manufacturing conducted onsite, no bulk chemical to provide 

clues of background source 
■ Other non target VOC sources 

■ Truck traffic 
■ Forklift use 
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