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Vapor Intrusion Conceptual Site Model
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‘ Sewer Preferential Pathways

Sample Source

canister | (1 0 | Building

A
Manhole % (B prain Geoprobe

Corroded
Pipe
(found with
videolog)
| ) Rsewerkatenal
——
Bedding
v
Water
Table

D Vapor Cloud

D Spent product or contaminated wastewater

. Soil and groundwater contamination

Source: Guidance for Documenting the Investigation of Human-ma de
Preferential Pathway Including Utility Corridors, Wisconsin DNR, 2021. Publication RR-649
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Contaminant Migration
into Sewer Systems:

Waste discharge into
drains and sewer laterals

Vapor migration into utility
corridors

Groundwater intrusion of
sewers below the water
table



‘ Sewer Preferential Pathways

Sample Receptor
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Source: Guidance for Documenting the Investigation of Human-made
Preferential Pathway Including Utility Corridors, Wisconsin DNR, 2021. Publication RR-649
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Preferential Pathway for
Vapor Intrusion:

Sewer laterals and drains
(p-traps not functioning)

Migration through utility
corridors to below slab
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Case Study:
Sewer Gas Preferential Pathway

Investigation and Mitigation




‘ Case Study Site Background
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TCE in groundwater up to 250,000 ug/L
Groundwater flows to southeast
Existing sub-slab depressurization system

Sanitary sewer mains to north, east, and

west

« Sewer laterals from the Site discharge to the north
and east



‘ TCE in Vapor

Low TCE vapor action levels

Concentrations of concern
can result from trace levels of

TCE in water

WDNR Residential Indoor
Air Vapor Action Level

WDNR Residential Sanitary
Sewer Gas Screening Level

Geosyntec Consultants | CREATIVE THINKING. EXCEPTIONAL SOLUTIONS

2.1
70
1,020

*based on Henry's Law
constant for TCE at 10 deg C

0.01
0.34
5

N

Groundwater
MCL




Sewer Construction Due Diligence
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Sewer Construction Due Diligence
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Active Sewer Vapor Sampling
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=== Removable Cover
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Passive Sampler

Reliable quantitative data and low
reporting limits
Smaller, easier to transport and deploy

Longer deployment time (weeks)
provides average vapor concentrations
which may address concerns of
temporal variability

Requires a return visit

Consider sampler applicability based
on site constituents of concern
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Sanitary Manhole Sample Results
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Residential Cleanout Sample Results
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Potential VI risk from sewer
laterals

Plumbing inspections
completed

No exceedances of
applicable screening
levels (2.1 ug/m3) in
indoor air samples
collected concurrently
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‘ Sewer Gas Pathway Mitigation Measures

Options for Remediation/Mitigation
of Sewer Gas Pathway

Removing contaminant source
Lining or replacement of sewer pipes
Sealing the plumbing system in the
building

Passive venting of manholes

Active venting of sewer headspace
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Source: Nielsen and Hvidberg 2017
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Pilot Venting Test

Extraction test on eastern sanitary main
to support design of sewer venting
system

« Step 1: 10 CFM for 1 hour

« Step 2: 150 CFM for 1 hour
Investigate TCE distribution and mass
flux into sewer

1
(I
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Sewer Venting System

2 Sewer Cleanout

Extraction Points \

site
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1 Manhole Extraction
Point (trenched)

16




Sewer Venting System Performance
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Sewer Venting System Performance
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Sewer Venting System Performance
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Sanitary main

------- Service lateral
@® Manhole

Ongoing investigations to locate
source of vapors in the northern
sewer

Northwest sewer cleanout
TCE in the sewer main up to 50 ug/L

Ongoing investigations to evaluate
the effect of groundwater levels on
sewer vapor concentrations
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‘ Conclusions

Migration through sewers and other preferential pathways is an
iImportant consideration when developing a VI Conceptual Site

Model

* Investigation and mitigation methods differ from conventional VI
* Disregarding this pathway could lead to improper characterization, and inadequate or
unnecessary mitigation.

Passive samplers can be used for sewer gas and indoor air
sampling to address temporal variability

Active sewer venting systems are readily implementable and can
be effective in mitigating the sewer VI pathway
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