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Memo

Subject: Large Municipal Waste Combustor Residual Risk Review

AECOM, on behalf of the Waste-to-Energy Association (WTEA), has prepared this memorandum which documents the
residual risk review conducted by AECOM following the U.S. Environmental Protection Agency (EPA) Residual Risk (RR)
review process for large municipal waste combustors (LMWCs) cited under US 42 Code 7429 (h)(3). The Residual Risk
review was conducted for fifty-four (54) LMWC facilities® (capacity > 250 tons/day of municipal solid waste) that are subject to
the EPA’s proposed revised emissions standards for hazardous air pollutants (HAPs) regulated under 42 U.S. Code § 7429 -
Solid Waste Combustion. These HAPs are cadmium (Cd), mercury (Hg), lead (Pb), dioxin/furans, and hydrogen chloride
(HCI).

The RR review is comprised of two distinct analyses: evaluation of inhalation risk (direct exposure) and evaluation of multi-
pathway risk (indirect exposure through deposition to non-air media). This assessment was conducted with source data
provided by WTEA, which included recent actual reported mass emissions, “allowable” emissions estimated using current
emission limits for existing LMWCs under 40 CFR 60 Subpart Cb (42 U.S. Code § 7429), and representative stack
parameters.

The inhalation health risk analysis was conducted by following the EPA’'s RR review approach using current EPA-supported
air quality models and databases including meteorological data and information on the location of residents in the vicinity of
each LMWC facility. Multi-pathway human health risks were evaluated through a tiered screening level approach using the
very conservative, health-protective assumptions developed by EPA. Informed by the tiered screening results, a site-specific
multi-pathway risk analysis was then conducted for one worst-case facility using the Total Risk Integrated Methodology: Fate,
Transport, and Ecological Exposure (“TRIM.FaTE” or “TRIM”) model.

Evaluation Criteria

Lifetime cancer risk is expressed as a probability (e.g., one chance in one million) and non-cancer risk is expressed as a
Hazard Index (HI) for lifetime exposure or Hazard Quotient (HQ) for acute exposure. In the EPA document, The EPA Needs
to Develop a Strategy to Complete Overdue Residual Risk and Technology Reviews and to Meet the Statutory Deadlines for
Upcoming Reviews, March 30, 2022? (EPA 2022), a maximum individual cancer risk equal to or less than one in one million
demonstrates an “Ample margin of safety is met. No additional action is needed”. With regard to non-cancer, EPA states an
HI equal to 1 or lower means, “air toxics are unlikely to cause adverse noncancer health effects over a lifetime of exposure.”

! This assessment did not estimate risks for the following three facilities which have been permanently closed or are imminently scheduled to
permanently cease operation: Wheelabrator Portsmouth Inc., Penobscot Energy Recovery Company, and Great River Energy - Elk River
Station.

2 EPA, 2022. https://www.epa.gov/system/files/documents/2022-03/_epaoig_20220330-22-e-0026.pdf; see Figure 2 (p.3) for cancer risk and
p.12 for non-cancer risk.
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RTR Risk Analysis

The risk findings for the LMWCs evaluated herein have been assessed relative to these criteria; i.e., cancer risk of one (1) in
one (1) million and non-cancer HI or HQ of one (1).

Findings Summary

The analyses documented herein demonstrate that current emission levels achieved by the LMWC facilities evaluated result
in health impacts well below both the inhalation lifetime cancer risk threshold of 1 in 1 million and the inhalation non-cancer
risk, HI or acute HQ of 1. For the site-specific multi-pathway results for the worst-case facility that has the highest potential
for public health impacts, all evaluated exposure scenarios including subsistence farmer, subsistence fisher, rural gardener,
and urban gardener, are well below EPA’s cancer risk threshold of 1 in 1 million and below the HI or HQ of 1 for non-cancer
risk. As such, given these results and level of conservatism incorporated in the analyses, emission levels currently achieved
by LMWCs provide an ample margin of safety to protect human health in accordance with EPA’s prior residual risk reviews
and per EPA 2022.

Methodology

As discussed above, EPA's RR review process involves evaluation of the HAPs for inhalation and multi-pathway human
health risks. Facility source data used in the analyses for the 54 LMW(C facilities included the following information:

e Actual emissions for the most recently available five-year period (2018-2022) for Cd, Hg, Pb, dioxin/furans (as
2,3,7,8-TCDD toxic equivalent), and HCI.

e Allowable/potential mass emissions estimated using limits in 40 CFR 60 Subpart Cb Emission Guidelines for
LMWCs under 42 U.S. Code § 7429.

e Representative stack parameters — location, release height, diameter, exit temperature and velocity/flow rate.

Inhalation risks were evaluated using the Human Exposure Model Version 4.2 (HEM4) modeling system. HEM4 uses
AERMOD for pollutant dispersion and estimates individual human exposures and health risks. The following summarizes key
aspects of the inhalation risk assessment conducted with HEM4:

e Applied to all MWC units at each facility;

e Uses representative meteorology compiled by EPA covering the United States;

e Accounts for terrain but typically does not account for aerodynamic building downwash; we note that all facilities are
equipped with tall stacks, many at or close to Good Engineering Practice stack height which would minimize the
effect of downwash;

e Uses annual average and maximum 1-hour concentrations estimated by AERMOD;

e Combines modeled airborne HAP concentration with toxicity factors to calculate risks;

e 70-year cancer risk and chronic hazard index are computed at 2020 census block receptor locations;

e Acute risks computed at generic receptor rings representing any off-site location; and

e Uses EPA's default acute multiplier of ten (10).

The multi-pathway evaluation involves a multi-tiered approach with three (3) levels of screening, and if necessary, a refined
4t level (site-specific):

1) Tier 1 compares facility-level emissions with EPA’s Tier 1 screening thresholds.

2) Tier 2 applies EPA's Tier 2 Screening Tool to assess location of local water bodies and incorporates site-specific
meteorological data.

3) Tier 3 is iterative and involves assessing accessibility of local water bodies for fishing, assessing sectors
surrounding each facility where farms and rural and/or urban gardeners are located, and/or a plume rise analysis to
determine the percentage of time the emissions plume is above the mixing height.

4) Tier 4 involves application of the TRIM.FaTE model to conduct a site-specific multi-pathway risk assessment that
incorporates location- and facility-specific characteristics and surrounding environment, relevant exposure
pathways, ingestion rates and other exposure factors. AERMOD is utilized to conduct air dispersion and deposition
modeling of HAP emissions, the results of which are input into TRIM.FaTE, using meteorological data representative
for the actual location of the worst-case selected facility.
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RTR Risk Analysis

For the multi-pathway risk assessment described herein, the 54 LMWC facilities were evaluated using Tier 1 and Tier 2
screening. A full Tier 3 analysis was not conducted in the interest of time. Following the risk screening assessments, one
facility was selected for the Tier 4, refined site-specific TRIM analysis. This facility was selected as representative of the
worst-case facility by conducting a review of the facilities with the highest Tier 2 screening values (SVs), the proximity of
fishable water bodies and potential subsistence farming, and predominant wind speed/direction information.

For the site-specific TRIM analysis, EPA's AERMOD dispersion model was used as well as the TRIM.FaTE model, which is
designed to track HAP fate, transport, and exposure. AERMOD was paired with representative state agency-provided
meteorological data to simulate deposition as input to TRIM.FaTE. A 10-kilometer model domain was divided into parcels
based on land use type and location of water bodies (air parcels were collocated with land and water body parcels). Water
bodies were selected for inclusion in the site-specific analysis based on Tier 2 screening data and predominant wind
directions. The closest farms within the model domain were identified for the subsistence farmer scenario where subsistence
farming was likely (e.g., availability of locally raised meat, eggs, dairy; locally grown produce). TRIM.FaTE then calculated
media concentrations in soil, water, and fish over a 50-year exposure period, which were then used to compute exposure for
each gardener (rural and urban), farmer, and fisher receptor scenarios using EPA-developed exposure frequencies, ingestion
rates, and cooking/preparation losses. This includes EPA’s highly conservative fish ingestion rate assumptions (373 grams
per day of fish for adults). Finally, the results of the exposure calculations and known toxicity values were combined to derive
an estimate of potential risk to human health.

Results

Inhalation Risk

Results from the inhalation risk analysis are provided in Table 1. These results demonstrate that lifetime cancer risk from the
evaluated HAP emissions for the 54 large MWCs are estimated at less than 1 in 1 million to the individual in the population
projected to be most exposed. In the case of HAPs that have the potential to cause non-cancer adverse health effects in
humans, the study found that the chronic HI and acute HQ were both less than 1 for all facilities.

These results establish that emission levels from LMWCs result in impacts well below EPA criteria that provide an ample
margin of safety.

Multi-pathway Risk

Tier 1 and Tier 2 multi-pathway risk screening analyses were conducted for all 54 large MWC facilities. Results for Tier 1
indicated no facilities fully screened out, while one (1) facility fully screened out for Tier 2. However, all 54 facilities screened
out in Tier 2 for cadmium. Note that these screening level results are not used to determine if a facility has a significant risk,
but rather are used to screen out facilities that are unlikely to have a significant risk.

The next step was to identify the worst-case facility to conduct a refined site-specific multi-pathway analysis (Tier 4). AECOM
reviewed facilities with highest mercury (non-cancer) and cancer-related Tier 2 SVs and considered proximity of fishable
water bodies and potential subsistence farmers. The worst-case facility (Facility 31) was selected on this basis and a refined
site-specific TRIM.FaTE analysis was conducted. The results of the site-specific TRIM analysis for the worst-case facility are
shown in Table 2, where cancer risk results are less than 1 in 1 million and Hl is less than 1.

Conclusion

The RR analysis demonstrates that current emission levels achieved by the LMWC facilities result in health impacts well
below the inhalation lifetime cancer risk threshold of 1 in 1 million and non-cancer inhalation risk thresholds of HI and acute
HQ of 1. The site-specific multi-pathway results for the worst-case facility that has the highest potential for public health
impacts, for all evaluated exposure scenarios including subsistence farmer, subsistence fisher, rural gardener, and urban
gardener, are below the risk thresholds of 1 in 1 million for cancer risk and HI/HQ of 1 for non-cancer risk. As such, given
these results and level of conservatism incorporated in the analyses, emission levels currently achieved by LMWCs provide
ample margin of safety to protect human health.
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RTR Risk Analysis

Table 1. Inhalation Risk Results

Risk Parameter Actual Emissions Risk Allowable Emissions Risk
Maximum Cancer Risk 0.020 in 1 million 0.323 in 1 million

Maximum Chronic Hazard Index 0.004 0.018

Maximum Acute Hazard Quotient 0.012 0.024

Table 2. Site-Specific Multi-Pathway Risk Results for the Worst-Case Facility

Risk Parameter Maximum Site-Specific Primary Contributing HAP Maximum Receptor Scenario
Analysis Risk Value

Total Cancer Risk 0.26 in 1 million Dioxin/Furans (99.3%) Subsistence Fisher

Hazard Index 0.96 Mercury (99.5%) Subsistence Fisher
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