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Key definitions

Cumulative Impacts is the total effect from the combination of multiple
stressors on environment and community.

Cumulative Impact Assessment is the structured process to understand and
analyze the combined effects of those stressors for informed decision-making.

Note: EPA distinguishes Cumulative Impacts from “Cumulative Risks”
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Framework for CIA in EJ context can draw from:

NEPA and state CIA
Urban planning frameworks

Airshed and watershed frameworks

Risk assessment frameworks for multiple stressors

Causal analysis frameworks (prospective and retrospective)

ONE HEALTH: A JOINT SETAC/ACES SESSION ON THE INTERFACE OF ECOSYSTEM TOXICOLOGY AND SERVICES | 11 DECEMBER 2024 | AUSTIN, TEXAS




Environmental Justice Communities
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CIA Challenge and Opportunity:
Multiple Stakeholders
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A Framework Integrating CIA within Stakeholder and
Communication Processes

Communications Plan

Cumulative Impact Assessment

Stakeholder Priorities

Information exchange:
: o " Communities i ; -
Timeframe, specific endpoints, ¢ I sbteeiieead O Géther.basellne dat.a and mformatlo.n,
compliance, costs, stressors, receptors, 8 Yy ag refine with community feedback, define

benefits . NGQS L variables and approach
Project/permit proponent

Scientists

Overall Plan

We will look at this aspect

Incorporates shared goals of community
and other stakeholders

May have goal(s) set in advance,
or may define over time
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A note on utilization of screening tools \ ATSDR

* Identifying EJ communities
 Identification of community stressors

Risk-Screening * Initial provision of baseline info
Environmental Indicators
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CIA approaches may involve different initial drivers

We will illustrate this aspect

Effects- or condition-based Stressor/source-based
(e.g., health effects, pollutant, environmental) (e.g., siting / permitting / remediation)
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Conceptual Approach to CIA
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Four technical steps for CIA

1. Develop conceptual model of relationships

2. Conduct a risk/impact assessment for project-specific stressors

3. Screen stressors within the region for potential additivity or interaction

4. Quantify/evaluate “cumulative impacts”
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Step 1: Conceptual model of relationships

* Relate project-specific stressors to the communities of interest
» Establish receptors and endpoints
» Tailored to needed level of complexity

Review, communicate, make decisions as appropriate for next
steps in assessment and/or regulatory process
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Step 2: Conduct an impact assessment for the project-
specific stressors

« Define exposure regimes using standard methods, including
spatial representations as appropriate

« Determine incremental impacts and place in context with
baseline risks and benchmarks for impact/risk.
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Step 3: Screen stressors within the region for potential for
additivity or interaction

Screen based on: Accomplished by:

« Same pollutant in baseline » Review baseline information

« Same or similar types of health +« Comparisons with reference
or environmental effects, values and conditions
outcomes, and/or concerns « Community engagement

« Expert elicitation
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Step 4: “Quantify/evaluate” cumulative impacts

“‘Quantify” based on: Rationale and examples:

* Health risk/impact estimates « Cancer and systemic health can
with incremental contributions of  be directly related to defined risk
project added to the appropriate levels and organized around

baseline levels specific pollutants and endpoints
* Individual and combined « The combined effects of different

risk/impact levels using risk factors can be better illustrated

metrics using relative risk and other

- Ecosystem services !!! metrics
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A Simple Example

This case involves:
« Plan to upgrade infrastructure to improve water quality

« Relative Risk (impact) Model (RRM) to evaluate multiple stressors
and cumulative impacts

« Approach based on defined populations, including EJ communities,
considering both potential direct impacts as well impacts on the
environment and associated ecosystem services
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The example regarding infrastructure improvement and
changes in stressors and impacts

Management Question: Which wastewater and non-point-source management control alternatives
are needed to reduce risks to health and environment?

1. Residents of local community that uses the lake for drinking water,
recreation (swimming and fishing), and aesthetic pleasure.

. 2. Local Native American community who do not use the lake for .
Direct L ; d Indirect
drinking water but have higher reliance on the lake as a source of
Stressor He Stressor
food for religious ceremony.
Effects Effects

3. Farming community whose practices may be affected by the
management decision and who rely upon the lake for irrigation
water for crop prodcution.

Ecosystem Services

Human Health Risks

h Slty:tifm t Dlsea!stes 9 Texits Cfle.';m a?d el Aesthetics Support of  Provision of
Cancer LUl el Nutrients p——— Pathogens Solids salpfocaion MNKING (\water clarity, recreational duck habitat
from with chemicars for swimming - water supply lack of odors) fish species  (for hunting)

chemicals pathogens and bathing
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Identify the project related stressors

Nutrients To:gc Pathogens Solids
chemicals
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Understand the nature of the communities and stakeholders

1. Residents of local community that uses the lake for drinking water,
recreation (swimming and fishing), and aesthetic pleasure.

. Local Native American community who do not use the lake for
drinking water but have higher reliance on the lake as a source of
food for religious ceremony.

3. Farming community whose practices may be affected by the
management decision and who rely upon the lake for irrigation
water for crop prodcution.
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Relate stressors to community-specific human health risks

Human Health Risks -

System Diseases
health effects associated - Toxic :
Cancer from with Nutrients . Pathogens Solids
chemicals pathogens
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Relate stressors to impacts/risks to ecosystem services

Ecosystem Services

_ Faite _ sg:T:c:;gn Shr Aesthetics Support of  Provision of
Nutrients chemicals " athogens Solids e 9 ,, (water clarity, recreational duck habitat
ng PPY" |ack of odors) fish species (for hunting)

and bathing
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One Health Perspective: integrate human health and
ecosystem services for defined communities

Management Question: Which wastewater and non-point-source management control alternatives
are needed to reduce risks to health and environment?

1. Residents of local community that uses the lake for drinking water,
recreation (swimming and fishing), and aesthetic pleasure.

. 2. Local Native American community who do not use the lake for .
Direct L ; d Indirect
drinking water but have higher reliance on the lake as a source of
Stressor He Stressor
food for religious ceremony.
Effects Effects

3. Farming community whose practices may be affected by the
management decision and who rely upon the lake for irrigation
water for crop prodcution.

Ecosystem Services

Human Health Risks

h Slty:tifm t Dlsea!stes 9 Texits Cfle.';m a?d el Aesthetics Support of  Provision of
Cancer LUl el Nutrients p——— Pathogens Solids salpfocaion MNKING (\water clarity, recreational duck habitat
from with chemicars for swimming - water supply lack of odors) fish species  (for hunting)

chemicals pathogens and bathing
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Utilizing relative risk/impact scaling normalized for each

type of impact

Intermediate Risk

T |
3 : 6 7

[ Normallzed Integrated Score

Biological Condition Gradient

Health Condition Index

K Stressors considered \

collectively

* Facilitates comparisons
of the magnitudes of
impacts at baseline and
changes from baseline
(i.e., increasing or
decreasing stressors and

* Facilitates

associated impacts).
\ communication /
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Health Risks

Cancer

Systemic Health Risk
Water Borne Disease
Ecosystem Services
Swimming

Drinking Water
Aesthetics
Recreational Fishery
Duck Hunting

[ Acceptable

Intermediate
I Unacceptable

Conditions Under Baseline Conditions

Unacceptable Intermediate

Acceptable

—

Baseline health and
ecosystem impacts /
risks
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Changes in relative risks/impacts for two wastewater

treatment alternatives

Health Risks
Cancer

Systemic Health Risk
Water Borne Disease
Ecosystem Services
Swimming

Drinking Water
Aesthetics
Recreational Fishery
Duck Hunting

[ Acceptable

Intermediate
N Unacceptable

Changes in Conditions for Alternative 1
Control of Toxics and Pathogens without
Additional Nutrient Controls

Worsening < ——

Improving

Health Risks

Cancer

Systemic Health Risk
Water Borne Disease
Ecosystem Services
Swimming

Drinking Water
Aesthetics
Recreational Fishery
Duck Hunting

[ Acceptable

Intermediate
N Unacceptable

Changes in Conditions for Alternative 2

Control of Toxics a

nd Pathogens with

Additional Nutrient Controls

Worsening — <——

—

Improving

—
_|

What is driving
this
uncertainty?
Opportunities
for addressing
early on in
project design?
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Returning to the framework

Communications Plan

Cumulative Impact Assessment

Stakeholder Priorities )
Information exchange:

Timeframe, specific endpoints, Communities Gather baseline data and information,
compliance, costs, stressors, receptors, Regulsteryagencies refine with community feedback, define

benefits NGOs variables and approach
Project/permit proponent

Scientists

Overall Plan

Incorporates shared goals of community
and other stakeholders

May have goal(s) set in advance,
or may define over time
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Decisions affecting EJ communities (and others) require
effective stakeholder engagement, communication, and
careful listening to achieve a shared understanding

Communications Plan
Stakeholder Priorities _

Information exchange:
Communities
Regulatory agencies
NGOs
Project/permit proponent
Scientists

Timeframe, specific endpoints, ¢

compliance, costs, stressors, receptors,
benefits
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