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The purpose of this newsletter is to keep you informed about the guidance and resources that are
available for use in your health evaluations.

What is in this Newsletter?

The following topics are included in this edition of the ATSDR Newsletter for Health Assessors. An index of all
topics covered in previous newsletters has been added to the Public Health Assessment Site Tool (PHAST)
Resources page under the heading of ATSDR Health Assessor Newsletter.

Determining Appropriate Soil Gas/Groundwater Distances for Screening at

Vapor Intrusion Sites 1
Tips for Evaluating Lead at Sites, Part 2: Knowing Your Community 4
Did You Know? Environmental Contamination Can Contribute to Chronic Stress ATSDR 6
Public Health Assessment Online Training 7
Update of the ATSDR’s Public Health Assessment Guidance Manual (PHAGM)

to Web-Based Format 9
Exposure Point Concentration (EPC) Integration into PHAST:

A New Tool for Determining Your EPCs 10
New ATSDR Guidance Documents and Where to Find Them 12
Section References 13

Determining Appropriate Soil Gas and Groundwater Distances for Screening at
Vapor Intrusion Sites

The USEPA recommends initially looking at samples within 100 feet of buildings to assess the potential for
vapor intrusion [EPA 2015]. This is based on modeling of diffusion in soil and observations that most sites do
not find vapor intrusion more than one to two houses past vapor intrusion plumes. However, the initial
approach only considers points in space. This article describes EPA’s method for determining a lateral inclusion
zone to estimate the boundaries of a plume for vapor intrusion assessment. Then other factors that affect how
far vapors can travel will be discussed.

A lateral inclusion zone is an estimate of the area surrounding a plume through which soil gas may travel,
intrude into buildings, and potentially pose a vapor intrusion concern [EPA 2014]. The first step in determining
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a lateral inclusion zone is to draw a connector line between each clean sample point! to form a plume
boundary (see x and y in the figure). Then draw a perpendicular line out from the midpoint of each connector
line; the perpendicular line is the same length as the connector line (see x’ and y’ in the figure). The lateral
inclusion zone is a triangle between the clean sampling points and tip of the perpendicular line. Homes A, B,
and Cin the example below would be targeted for vapor intrusion investigation.

Determining lateral inclusion zones based on monitoring points [Source: EPA 2014]
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Health assessors should consider whether contamination boundaries are likely to be stable or moving. New
spills may not have reached as far as older spills, but they may migrate more rapidly. New shallow spills (<3
feet deep) may reach their maximum extent within hours to days, whereas dispersion of deeper sources (>30
feet deep) may take months to years. Degradation products with higher vapor pressures, such as vinyl chloride
and methane, should be carefully monitored during and after soil or groundwater remediation.

ATSDR has identified sites where soil gas contamination was several hundred feet beyond the predicted plume
boundary. This may occur when sampling points are too far apart, are at depths that underestimate the
contamination, or are screened against values greater than vapor intrusion comparison values (such as some
MCLs). Several other situations may also cause vapor intrusion in buildings beyond 100 feet from
contamination that exceeds a vapor intrusion comparison value:

e Insitu thermal treatment, air sparging (injecting air into contaminated groundwater to increase
contaminant volatilization), landfill aging, and leaking gas lines can generate pressure-driven vapors
and thus extend soil gas migration beyond that which travels by just diffusion.

e Surface barriers that limit the direction of soil gas movement, such as asphalt or frozen ground, can
increase the lateral extent of contamination.

UIn this article, we will define “clean sample point” as any sample point that is less than ATSDR’s vapor intrusion comparison values.
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e Preferential pathways, such as sewers and highly porous zones of soil, can allow vapors to flow freely
over long distances.

Sewer transport is an active area of study. Modeling has estimated that VOCs in sewers usually decrease by
>80% over 500 feet [Beckley 2020]. A Department of Defense (DoD) study developed a method for collecting
grab samples from sewer manholes. The figure below shows how contamination is delineated by stepping out
collection points until two consecutive samples are below screening levels upgradient and downgradient of
the source. Soil gas comparison values are used to screen the sewer gas samples. If needed, sewer gas
mitigation is achieved by sealing, ventilating, or installing backflow valves that prevent liquid and air flow
towards buildings from lateral connections.

Sewer Gas Delineation [Source: ESTCP 2018]
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In summary, to identify the vapor intrusion boundaries, vapor intrusion may occur in buildings up to 100 feet
from a contaminated building with soil gas or groundwater samples exceeding vapor intrusion CVs. In
addition, buildings beyond 100 feet may need to be considered, particularly if preferential pathways are
present. Make sure to note any qualitative issues with professional judgement as uncertainties.

Contributing author: Tonia Burk (fxt9@cdc.gov), OCHHA
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Tips for Evaluating Lead Exposures at Sites, Part 2: Know Your Community

Pb
|

Our series continues with Part 2 of tips for evaluating lead exposures. In this part, we take a closer look at

“know your community”.

As you begin to gather information about your site,
be sure to include information about the
community. Developing a community profile will
help. Community-specific information is vital in
identifying unique populations within a community
which may have different lead exposure risks due to
demographic, socioeconomic, or cultural factors.
Keep in mind that some sites may have more than
one exposed community, and lead exposure may
come from non-site sources as highlighted below.

Overview of
Tips for Evaluating Lead Exposures

¢ Know your community: Find out the factors
that increase risk for lead exposure.

¢ Know your samples: Find out site-specific
exposure and sampling conditions.

¢ Know your data: Find out environmental
lead levels (soil, water, air, dust, biota).

Lead exposure concerns may prompt stress and worry among community members, especially parents of

young children. ATSDR’s Community Stress Resource Center provides guidance to understand, recognize, and

address stress related to environmental contamination. See the next article on stress for more details.

ATSDR evaluates lead exposure differently than other chemical exposures because we

e Use blood lead levels (BLLs) as an indicator of community lead exposure

e Gather site-related and non-site-related lead exposure information and community-specific risk factors

associated with higher lead exposure mainly from online databases (see below for greater details)

e Partner with stakeholders to implement lead exposure prevention, reduction, and elimination actions

If lead is a contaminant of concern at your site, the following questions need to be addressed.

1. Do the people exposed to lead from the site have additional, non-site-related characteristics that

increase their risk for high blood lead levels?

Most health assessors include a demographic map in their reports, but few relate that information to lead

exposures. Certain demographic and socioeconomic factors play an important role for lead exposure
because they are associated with increased blood lead levels in children. ATSDR’s Geospatial Research,

Analysis, and Services Program (GRASP), https://intranet.cdc.gov/grasp/request services.html can provide

community-specific information about identified risk factors associated with higher blood lead levels.



https://www.atsdr.cdc.gov/communications-toolkit/documents/03_Community-Data-Worksheet-final-101315_508.pdf
https://www.atsdr.cdc.gov/stress/
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A number of factors are associated with higher blood lead levels in the literature, for example:

e Housing: living in homes built before 1978, the year lead-based paint was banned, especially those
built before 1950 [Bernard 2003, CDC 2020], living in urban areas [Mielke 2010], or living in a rental
property [Schleifstein 2011]

e Lower income: having a lower income [Dewalt 2015, CDC 2013, Jones 2009, U.S. Census 2010]
e Race/ethnicity: Black and Hispanic race/ethnicity [Bernard 2003, CDC 2013a, Jones 2009]

e Age: young children (less than 6 years of age) due to their unique activity and behavior patterns,
physiological differences, and their rapid growth and development [Rowan 2011, Shannon 2005]

e Immigrants: New immigrant and refugee populations [CDC 2021a; 2021b]

e Cultural practices: such as the use of some traditional or folk medicines or imported makeup or
herbs and hobbies such as making fishing sinkers, bullets, stained glass, and ceramic glazes [UW
PEHSU 2018]

e Consumer products: such as use of some vitamins, cosmetics, spices, candies or certain foods
Sources of Lead | Lead | CDC [CDC 2021]

If your site is in a community with one or more of these risk factors, this may increase the likelihood of
elevated blood lead levels among community members.

. Are there other potential sources of lead within your site’s community?

A community may experience both site-related and non-site-related lead exposure. Sometimes, non-site
related exposure may be higher than site-related exposure. Examples of non-site-related environmental
sources include:

e Water service lines, plumbing, and fixtures installed before 1986

e Foundries, mining sites, railroads, bridges, highways, battery reclamation or recycling centers, small
aircraft airports, etc

e Lead in soil due to paint deterioration and decades of airborne deposition of leaded gasoline and
emissions from certain industries, such as smelters and battery recycling facilities

For communities with pre-existing, non-site-related lead exposures, any additional lead exposures from a
site may significantly increase blood lead levels. As a result, we must consider this additional lead
exposure burden as a health equity component when we evaluate lead contaminated sites. This is
especially true for sites with environmental lead levels just below regulatory standards yet high enough to
increase predicted blood lead levels by several micrograms per deciliter of blood.

CDC’s Childhood Lead Poisoning Prevention Program (Childhood Lead Poisoning Prevention Program |
CDC) collect state and county-level surveillance data. These data, while not community-specific, provide

some insight into a county’s continued need for lead education and remediation efforts and how those
rates have changed over time. County rates can also be compared to state rates.


https://www.cdc.gov/nceh/lead/prevention/sources.htm
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https://www.cdc.gov/nceh/lead/default.htm

3. What is being done to reduce lead exposures for the community?

A lead-exposed community with no ongoing and/or past activities to reduce lead exposure could increase
the need for ATSDR to take immediate public health protective action. Are state health agencies,
regional/local public health departments, federal agencies, or private groups or organizations providing
health education, testing for lead in environmental media like soil and water, offering blood lead screening

in children, or mitigating exposure by, stopping, reducing, or preventing contact with contaminated
media?

This information is important to inform ATSDR, EPA, state agencies, and other stakeholders on potential
public health actions and the urgency for taking actions.

Contributing author: Carole Hossom (cjd0@cdc.gov), OCHHA

Did You Know? Environmental Contamination Can Contribute to Chronic Stress

Did You Know?

When a harmful substance is present In these situations, both chronic
in air, water, or soil at elevated levels, stress and exposure to environmental 3
the experience can be stressful for contaminants can increase people's Keys
. . Framework
community members. risks for health problems.

>

PARTNER

PREPARE

i e Public health professionals can

- use the 3 Keys Framework to
develop strategies that:
- Validate communities’ experiences
« Offer support
+ Help them manage stress and
build resilience

i Explore our Community Stress Resource Center at

www.atsdr.cdc.gov/stress

Environmental contamination, such as per- and polyfluoroalkyl substances (PFAS) in drinking water, can pose
toxicological health risks while also contributing to psychological and social stress in affected communities
[Couch and Coles 2011; Gerhardstein et al. 2019]. This stress, though a normal reaction to environmental
contamination, can affect people’s health and quality of life [Schmitt et al. 2021]. In addition, psychosocial
stress and toxicants may interact to modify health risks, making some people more vulnerable to health
effects from certain contaminants [McEwen and Tucker 2011]. Sources of stress often include health
concerns, uncertainty about exposures and health effects, social conflict, lengthy investigations, loss of trust in
institutions, financial strain, and other concerns [Calloway et al., 2020; Sullivan et al. 2021]. Furthermore,
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groups that have been socially marginalized (e.g., lower income and communities of color) often face multiple
chronic stressors—including environmental contamination—that contribute to health inequities.

ATSDR’s new Community Stress Resource Center outlines a 3 Keys framework (Recognize, Prepare, and
Partner) for reducing community stress and building resilience as part of public health responses to
environmental contamination. Communities have different practical, informational, and social needs and
assets. The Resource Center provides guidance and resources to understand, prevent, and address problems
that can cause stress related to environmental contamination. Please explore the Resource Center
(www.atsdr.cdc.gov/stress) and consider applying it when developing community-specific community
engagement, risk communication, and health education strategies. To get started, consider reading this tip
sheet for public health professionals and taking the online Chronic Stress and Environmental Contamination
Training. If you have any questions, please email ATSDRstress@cdc.gov.

Contributing authors: Ben Gerhardstein (fty9@cdc.gov) and Jamie Rayman (fpe7@cdc.gov), OCHHA Loretta
Asbury (lob3@cdc.gov), OAD, and Pam Tucker (pgtO@cdc.gov), OCDAPS

ATSDR Public Health Assessment Online Training

The ATSDR Public Health Assessment Training (PHAT) is available online to public health professionals
involved or interested in ATSDR’s public health assessment process. PHAT is available at
https://www.atsdr.cdc.gov/training/pha-training-section1.html.

PHAT includes eight self-paced online modules that teach the basics of conducting a public health assessment
(PHA). The modules are based on a realistic environmental health case study and include practice exercises,
resources, and references. Each module takes about 2 to 4 hours to complete. You will learn the following
from each module:

e Modules 1-3: what ATSDR is, the PHA method, and how to gather and document site information and
data

e Module 4: how to evaluate the exposure pathways for contaminants at hazardous waste sites

e Module 5: how to select sampling data appropriately for the PHA

e Module 6: the basics of the screening analysis used in the PHA process

e Module 7: how to conduct a health effects evaluation of possible health effects in exposed community
members

e Module 8: how to write and communicate environmental health information in clear language

In addition, Modules 5 and 7 include four Power Point presentations on how to conduct an exposure
investigation, define exposure units, estimate an exposure point concentration, and conduct a toxicological
evaluation.

We encourage new health assessors to complete the eight PHAT modules in sequence. However, more
experienced health assessors might decide to review only those modules that refresh their knowledge, skills,
and abilities. All of the PHAT modules have received CDC accreditation, making PHAT fully accredited for
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continuing education units. Health assessors can obtain a certificate of completion and/or a continuing
education certificate after studying each module and completing an evaluation and a post-test.

PHA Webinars
In addition to PHAT, ATSDR has nine webinars on the PHA process. These webinars are available for ATSDR
grantees and staff and last about 1 to 2 hours each.

The PHA webinars provide ATSDR staff and APPLETREE grantees with a forum to meet with ATSDR’s subject
matter experts (SMEs) and discuss their questions on the PHA process. During the webinars, ATSDR SMEs
review main concepts discussed in PHAT and explain how they applied these PHA concepts at real ATSDR sites.

Below is a list of the topics covered by the nine PHA webinars, along with their links.

Webinar 1: ATSDR’s Mission, ATSDR’s PHA Process, and Gathering Site Information and Data
https://centersfordiseasecontrol.sharefile.com/share/getinfo/s8208b58c2c2043adblbbbab57f0fecc9

Webinar 2: Evaluation of Exposure Pathways at Sites
https://centersfordiseasecontrol.sharefile.com/share/getinfo/sc03cb7187a4149dfabb3fa9cdb9d7daf

Webinar 3: Selection of Appropriate Sampling Data for the Health Assessment
https://centersfordiseasecontrol.sharefile.com/share/getinfo/s19669d9928244ad597953b240668f6a3

Webinar 4: PHA Data Screening Analysis
https://centersfordiseasecontrol.sharefile.com/share/getinfo/sdbaab0cbb17647c0b3aa087dceb72287

Webinar 5: Estimating Exposure Concentrations and Exposure Units
https://centersfordiseasecontrol.sharefile.com/share/getinfo/s1c9e64f27fbb4eca9dd506a20ad9fbdb

Webinar 6: Exposure Calculations
https://centersfordiseasecontrol.sharefile.com/share/getinfo/seel41bded5e44dd28948493ca0897709

Webinar 7: Toxicological Evaluation
https://centersfordiseasecontrol.sharefile.com/share/getinfo/scedbe009ac014b0093ccb75ffb894878

Webinar 8: Clear Writing of Environmental Health Information
https://centersfordiseasecontrol.sharefile.com/share/getinfo/sfdba07be26854f7d8c2a690e4c7d11ef

Webinar 9: Engaging the Community
https://centersfordiseasecontrol.sharefile.com/share/getinfo/s5127ac2e63724c4b97de05c661e043bc

For more information on PHAT or the PHA Webinars, please contact Sandra M. Lépez-Carreras, MS at spcO@cdc.gov

Contributing author: Sandra M. Lépez-Carreras (spcO@cdc.gov), OCDAPS

Update of the ATSDR Public Health Assessment Guidance Manual (PHAGM) to
Web-Based Format
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ATSDR's Web-based Public Health Assessment Guidance Manual (PHAGM) helps
health professionals evaluate the public health implications of exposures to

environmental contamination. ;3
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The PHAGM outlines methods and resources that environmental health professionals can use to evaluate environmental exposures associated with an industrial facility,
commercial facility, or hazardous waste site.

ATSDR’s 2005 Public Health Assessment Guidance Manual (PHAGM) is being updated into a dynamic web-
based format, which offers options for user navigation, enhances readability, and facilitates the ability for
ATSDR to make as-needed content updates. This revised manual builds upon the process described in the
2005 manual with updates to reflect ATSDR’s most current scientific approaches. It also provides resources
that environmental health professionals can use to evaluate environmental exposures associated with an
industrial facility, commercial facility, or hazardous waste site.

The new PHAGM website will include the following seven main sections that cover the steps in the PHA
process:
e Understanding the PHA Process
Who’s Involved
Getting Familiar with the Site
Engaging the Community
Selecting the Sampling Data
Conducting Scientific Evaluations (covers Exposure Pathways, Screening Analysis, EPCs & Exposure
Calculations, and In-Depth Tox Analysis)
e Putting It All Together

The PHAGM website will house a toolbox with items such as checklists and templates for use during the PHA
process. It will also have a resources page with content, such as ATSDR guidance documents and available data
sources. In addition, the PHAGM website will include an extensive glossary containing definitions of terms
used in PHAGM and words used by ATSDR in communications with the public. The PHAGM website is
anticipated to be launched in the Fall 2021.

Contributing author: Greg Ulirsch (grul@cdc.gov), OCHHA
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Exposure Point Concentration (EPC) Integration into PHAST: A New Tool
for Determining Your EPCs

New ATSDR R Shiny Application for Calculating Exposure Point Concentrations

ATSD R Agency for Toxic Substances and Disease Registry
Exposure Point Concentration (EPC) Calculator

Data Import Results Summary Results Details

Welcome to ATSDR's EPC Calculator!

This program calculates EPCs using the procedures identified in ATSDR's EPC Guidance for Discrete
Sampling. Use the tools on this screen to upload your dataset and run the EPC calculator. Once the EPCs
are calculated, the Results Summary screen shows a summary of all calculated EPCs and provides a button
for exporting the EPCs into a PHAST import template. The Results Details page provides supplementary
statistics and figures for each calculated EPC. For questions or assistance using this application, please
contact the ATSDR technical team at PHAST@cdc.gov.

& Download R Package (v1.0)

Instructions: Click on the "Download Data Import Template” link to obtain the EPC Calculator data import template. Load your data into the template using Excel
and click the "Browse" button below to find your data file and import it into the program. Once the data are loaded, you will see a table summarizing your dataset
at the bottom of the screen. If the data are valid, the "Calculate EPC" button will appear. Click this button to calculate EPCs for each unique combination of
contaminant, medium, and exposure unit in your dataset.

Upload Data Import Template &I Download Data Import Template

- No file selected

ATSDR is developing a new software tool for automatically calculating exposure point concentrations (EPCs)
following the procedures identified in the revised ATSDR’s EPC Guidance for Discrete Sampling (see PHAST
Resources page for updated guidance). Currently, health assessors must follow multiple steps using existing
software programs (R, ProUCL, Excel, etc.) and manually load calculated EPCs into an Excel template for analysis
within PHAST. The new tool simplifies this process by automating the EPC calculation procedures identified in
ATSDR’s guidance and by creating files ready for import into PHAST with the click of a button. The new software
tool is being developed as an R Shiny application and will be accessible through a web browser for ATSDR staff
and for external partners who have access to PHAST.

The R Shiny application is being designed with simplicity and ease-of-use in mind. The application includes just
three screens:

e The Data Import screen (see above) allows health assessors to load raw contaminant data into the
application using a simple Excel template. Once the data are loaded, health assessors can click a button
to quickly calculate EPCs for all contaminants in their dataset.
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e The Results Summary screen below contains a table that summarizes the EPC calculation results and a
button that health assessors can click to automatically generate pre-formatted data files ready for PHAST
import.

Data Import Results Summary Results Details

Results Summary

Instructions: Please explore the EPC calculation results in the data table below. Clicking on the "+" icon in each row will show
additional information about the EPC calculation, and clicking the "Details" button will take you to the Results Details screen which
provides supplementary statistics and figures for each calculated EPC. Click the "Download PHAST Import Data" button to export
the data into an Excel file that PHAST can import. The program will generate one Excel file for each exposure unit in your dataset.
Click the "Download All Statistics" button to generate an Excel file with all the statistics from this screen and the Results Details
screen for each calculated EPC.

& Download PHAST Import Data &, Download All Statistics

e The Results Details screen below provides detailed statistics and figures (boxplots, histograms, and QQ
plots) with supplementary information on the calculated EPCs. Health assessors can use the information
on the Results Details screen to better understand their data and to confirm the validity of the calculated
EPCs.

Data Import Results Summary Results Details

Selected EPC Results Details

Instructions: Select an exposure unit, contaminant, and medium from the three dropdown boxes below to view supplementary
statistics and figures for the evaluated record set. Changing the exposure unit will deselect both the contaminant and medium, and
changing the contaminant will deselect just the medium. A boxplot and histogram will appear for all calculated record sets with
eight or more records and at least two detections, and Q-Q plots will appear for record sets with between 8 and 19 records.

Exposure Unit: Contaminant: Medium:

Contributing authors: Greg Ulirsch (grul@cdc.gov) and James Durant (hzd3@cdc.gov), OCHHA
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New ATSDR Guidance Documents and Tools and Where to Find Them

Do you know where to find all the latest ATSDR guidance documents and PHA tools? The table below shows
recently released guidance as well as tools coming soon!

All of the latest guidance documents are posted in the Resources Section in PHAST. In addition, all ATSDR
Health Assessor Newsletters, and a list of current subject matter experts (SMEs), have been added to the
Resources Section of PHAST. When the Web-Based Public Health Assessment Guidance Manual is launched,
most guidance (including these newsletters) will be housed there. We are also updating several outdated
guidance documents and hope to have those released later in 2021. If you do not see guidance on a specific
topic in the Resources Section in PHAST, contact the OCHHA or OCDAPS ADS Office about that topic.

Guidance Topics/PHA Tools

Shower Model PHAST Module Fall 2021/Winter 2022 | David Mellard

EPC guidance for non-discrete sampling | Fall 2021 Greg Ulirsch; James Durant
EPC guidance for PAHs Fall 2021/Winter 2022 | Greg Ulirsch; James Durant
EPC Calculator Winter 2022 Greg Ulirsch; James Durant
Web-Based PHAGM Launch Fall 2021/Winter 2022 | Greg Ulirsch
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