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Vapor Intrusion



Types of Vapor Intrusion

* Petroleum Vapor Intrusion (PVI)

* Chlorinated Vapor Intrusion (CVI)




Why Now?
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i P i sns prompted the Health Department to give priority to evaluating
K ”,“ - < basement air sampleggirom all homes t_nﬂtig}mus to the Canal. before ground and
HER‘-TH —u_ . pcs, to minimize the nisk of chemicals entering the human body by
= ation.
e = TIME BOMB As data flowed in, it became evident that unacceptable levels of toxic vapors
- ) iated with more than 30 compounds were emanating from the basements of many
homes in the first ring directly adjacent to the Love Canal (See Figure 1) Ten of the
most prevalent and most toxic compounds - including benzene, a known hmman
carcinogen - were selected for evaluation purposes and as indicators of the presence of
other chemical constituents.
19. Air samples to monitor 10 selected compounds were taken by the Division of
Laboratories and Research of the State Health Department in July 1978 from the

8 houses peripheral to those built adjacent to the andill site with the

NO. OF TIMES PERCENT HIGHEST
FOUND IN OF TOTAL HOUSES UE
COMPOUNDS HOUSES SAMPLED OBSERVED

Chloroform 23 26
Benzene 20 23
Trichloroethene 74 34
Toluene 54 61
Tetrachloroethene 82 93
Chlorobenzene >

Chlorotoluene

m+p xylene

State Of New York Trichlorobenzene

arey




In Response

December 1970

The US Environmental Protection Agency was
created by executive order

October 21, 1976

Resource Conservation and Recovery Act (RCRA)
* Set requirements for landfills
* Requirements for hazardous wastes “Cradle to Grave”

* Regulated underground storage tanks



In Response

December 1980

The Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) -

* Created Superfund - “Joint and Several”
* Triggers from mismanagement of wastes

* Authorizes EPA to respond to chemical releases or a
contaminant that presents an imminent and substantial treat to

human health



Recent Changes

e« 2011 - USEPA’s Integrated Risk
Information System (IRIS) established a
lower trichloroethylene (TCE) Inhalation
Reference Concentration for short term
exposures

* December 2012 - USEPA issued a
directive that all Superfund sites would
be reviewed for VI during the five year
review cycle




Reproductive Toxicology 65 (2016) 321-358

Contents lists available at ScienceDirect

Reproductive Toxicology

journal homepage: www.elsevier.com/locate/reprotox

Review

A systematic evaluation of the potential effects of trichloroethylene @ oot
exposure on cardiac development

Susan L. Makris **, Cheryl Siegel Scott?, John Fox?, Thomas B. Knudsen®,

A hypothesis-driven weight-of-evidence
analysis of epidemiological, toxicological, in vitro, in ovo, and mechanistic/AOP data concluded that TCE
has the potential to cause cardiac defects in humans when exposure occurs at sufficient doses during
a sensitive window of fetal development. The study by Johnson et al. [51] was reaffirmed as suitable

for hazard characterization and reference value derivation, though acknowledging study limitations and
uncertainties.




Hazard Ranking System subsurface
Intrusion Component

Subsurface
Intrusion

Contaminated Groundwater

 May 22, 2017 - US EPA rules took effect to
include a VI evaluation in new Superfund listings.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 9
75 Hawthorne Street
San Francisco, CA 94105

MEMORANDUM luly 9, 2014

Term Inhalation Exposures to TCE in Air from Subsurface Vapor Intrusion

o Bty US EPA issued

Superfund Division

To: Region 9 Superfund Division Staff and Management gu i d a n Ce to ta ke a n

At my request, Gerry Hiatt and Dan Stralka have prepared the attached memorandum with a Ccele ra ted

their technical assessment and recommendations regardin g action levels, investigation

approaches and response measures to address “inhalation exposures to trichloroetaylene (TCE)

in indoor air from the subsurface vapor intrusion pathway.” The memorandum contains a res po n Se a n d a n
useful operational framework and point of departure for Region 9 Superfund staff and

management, in particular for Remedial Project Managers (RPMs) and On-Scene Coordinators

{OSCs). | am asking each of you to consider this technical assessment and the resulting urgen t res po n Se fo r
recommendations in making site-specific decisions regarding the investigation of and response
TCE from vapor

to TCE vapor intrusion.
—= n n
EPA Region 9 Interim TCE Indoor Air Response Action Levels - I n t r u S I 0 n .
Residential and Commercial TCE Inhalation Exposure from Vapor Intrusion
Accelerated Response Action Urgent Response
Exposure Scenario Level (HQ=1) Action Level (HQ=3)"
Residential*
Commercial/Industrial **

Subject: EPA Region 9 Response Action Levels and Recommendations to Address Near- J I 9 2 O
uly 9, 2014

(10-hour workday)

* The residential HQ=1 accelerated response action level is equivalent to the inhalation reference concentration



What is a Hazard Quotient
(x1®)

* Trichloroethylene (TCE) as an example:

 TCE has an uncertainty (safety) factor used in
deriving an MRL

* The uncertainty factor is 90

* A factor of 10 for the use of a lowest observed adverse
effect level

» A factor of 3 for interspecies extrapolation
(rat study to human)

* A factor of 3 for human variability

* At HQ of 1 the uncertainty factor is 90
* At HQ of 3 the uncertainty factor is 30



EPA Vapor Intrusion Screening
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DHHS & DEQ
Action & Trigger Levels

Table of Action and Trigger Levels for vapor intrusion sites (pending MDHHS & MDEQ consensus interim values)
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STATE OF MICHIGAN
DEPARTMENT OF ENVIRONMENTAL QUALITY

Recom mended Interl Volatilization to Indoor Air

RI ASLS Recommendations for Interim Action Screening Levels and Time-Sensitive
( ) Interim Action Screening Levels

 |f RIASLs are exceec
within a few days

Time-Sensitive Interim
(TSRIASLSs)

 |f TSRIASLs are exce
be taken, up to and

Recommendations from the Toxics Steering Group
Volatilization to Indoor Air Workgroup

January 2017



VI Sampling

Begin with groundwater
 Above RIASL, test soil gas

Test soil gas
 Above RIASL, test indoor air

Use indoor air results for public
health decisions

 Above RIASL take actions
within a few days

 Above TSRIASL take
immediate actions




MICHIGAN



Michigan Unique Issues

Manufacturing boom in 1900’s - many
smaller industrial buildings adjacent to
residential areas

Large proportion of single family homes

Automobile economy : Google Maps

Manufacturing sites spread throughout the state due to
the abundant groundwater

Geology - Clay in southeast Michigan, sand in west



Michigan Unique Issues

Occupied housing units, by building type

us
: : 1950
Population City .
Rank Population

New York 7,891,957

Philadelphia
New York City

Washington

Chicago 3,620,962

v“ |

Philadelphia 2,071,605

Baltimore

Los Angeles 1,970,358

Detroit 1,849,568

Baltimore 949,708 WONKBLOG




Michigan Unique Issues
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Michigan Unique Issues

Philadelphia

¥ 5
Lol PN
From Google Maps

Baltimore



Michigan - Known Sites of Reported
Chlorinated and Petroleum Releases

 Between 3,000 and 4,000
reported releases

* Over 200 regulated
hazardous waste facilities

* 65 Superfund Sites




Michigan Unique Issues

P

Polk Clty Directo ry — o, ’-;;n;r:d"eoﬂycwaner{‘-:;.;’t-\‘
Detroit 1958 — West side [ Uyt e i -

Source: DB Stephens & Associates

Over 300 dry cleaners onthe et ™ = J

west side of Detroit in 1958!!! "~ From Google Maps



Public Health Role



Michigan
Local Health
Departments

Local Health Jurisdictions in Michigan
14 Multi-Jurisdictional Public Health Departments
30 Single-County Health Departmen

Westemn Upper Peninsula
Digtrict Health Depa

Luce-Mackinac-Alg choolcraft
Digtrict Health Depariment

District Health

Department #4
Alp=na, Cheooygan,
Montmorency, Fresque Isle

Morthwest Michigan
Anirim, Charevotx, Emmet, Olsego

District Health
Department #2
Alcona, losco,
ealth Department #10 : : e
danis dason,
na, Wexrord

Central Michigan District
Health Department

Mid-Michigan District
Health Department

Micsith

}
£ 4

‘an Buren/Cass District
Health Depariment

Branch-Hillsdale-5t. Joseph

Communi alth Agency
Eranch, Hilsaale, St. Joseph




Evacuations

* Local Health Department
has the authority to issue
evacuation orders

e Use of the public health
code

* Occupancy restrictions




Public Health Code

PUBLIC HEALTH CODE (EXCERPT)
Act 368 of 1978

333.2433 Local health department; powers and duties generally.

(1) A local health department shall continually and diligently endeavor to prevent disease, prolong life, and promote the public
health through organized programs, including prevention and control of environmental health hazards; prevention and control of
diseases; prevention and control of health problems of particularly vulnerable population groups; development of health care
facilities and health services delivery systems; and regulation of health care facilities and health services delivery systems to the
extent provided by law.




Public Health Code

PUBLIC HEALTH CODE (EXCERPT)
Act 368 of 1978

333.2455 Building or condition violating health laws or constituting nuisance, unsanitary
condition, or cause of illness; order; noncompliance; warrant; assessment and collection of
expenses; liability; judicial order; other powers not affected.

Sec. 2455.

(1) A local health department or the department may issue an order to avoid, correct, or remove, at
the owner's expense, a building or condition which violates health laws or which the local health officer
or director reasonably believes to be a nuisance, unsanitary condition, or cause of illness.




Data Trends

TCE Commercial Building Mitigation System Installed ppb
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Benzene Background in Commercial Building in ppb
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Questions?




