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DEFINITIONS AND ABBREVIATIONS 
• 8-Hour Chronic Health Impact: Health impact associated with non-cancer risk due to an 8-

hour exposure. 
 
• Acute Health Impact: Health impact associated with non-cancer risk due to a short-term exposure. 

• ADMRT: Air Dispersion Modeling and Risk Tool 

• AERMOD: American Meteorological Society/Environmental Protection Agency Regulatory Model 

• BPIP: Building profile input file. 

• CAS Number: A unique numerical identifier assigned by Chemical Abstracts Service to every chemical. 

• CARB: California Air Resources Board 

• Chronic Health Impact: Health impact associated with non-cancer risk due to a long-term exposure. 

• Cancer Health Impact: Health impact associated with cancer risk. This is determined using a long-
term exposure period, which varies depending on the receptor type being evaluated. 

 
• GLC: Ground-Level Concentration 

• HARP: Hotspots Analysis and Reporting Program 

• Hazard Index: This is the total of all the hazard quotients summed up to represent the health 
risk for acute and chronic non-cancer health effects. 

 
• Hazard Quotient: Method of determining the chronic or acute non-cancer health risk for a 

compound by dividing the dose by the appropriate REL. 
 
• LFG: Landfill Gas 

• MEIR: Maximum exposed individual resident. This is defined as the receptor point(s) with the 
highest acute, chronic or cancer health impacts at an existing off-site residence. 

 
• MEIW: Maximum exposed individual worker. This is defined as the receptor point(s) with the 

highest acute, chronic or cancer health impacts at an existing off-site workplace. 
 
• Met data: Meteorological data usually represented by hourly readings. 

• PMI: Point of maximum impact. This is defined as the receptor point(s) with the highest acute, 
chronic or cancer health impacts outside the Facility boundary. 

 
• OEHHA: Office of Environmental Health Hazard Assessment 

• RELs: Reference exposure levels 

• UTM: Universal Transverse Mercator 

• TAC: Toxic Air Contaminants
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EXECUTIVE SUMMARY 
In accordance with the California Air Toxics “Hot Spots” Information and Assessment Act, Assembly Bill 
2588 (AB 2588), this report presents the Health Risk Assessment (HRA) for the MM San Diego LLC – 
Miramar & Miramar Energy Facility (ID #96387) located at 5244 Convoy Street, San Diego, CA (herein 
referenced as Facility). 

The Facility comprised of the following emission sources in 2021 and all emission sources were 
considered in this HRA: 

1) Eight engines that are permitted by Permit to Operate (PTO) No. 950731. 
 

2) Two engines permitted by PTO No. 001632/001633. 
 
3) All sources from the City of San Diego’s Miramar Landfill (Herein referenced as Landfill). 

 

This HRA was prepared by SCS Engineers (SCS) on behalf of MM San Diego LLC in accordance with the 
California Office of Environmental Health Hazard Assessment (OEHHA) Hotspot guidance document 
(OEHHA 2015) and the County of San Diego Air Pollution Control District (SDAPCD) supplemental HRA 
guidelines (SDAPCD 2022). 

The HRA was prepared considering the following: 
 
• The emission rates of the substances for the Facility from the approved 2021 Emission 

Inventory Reports, for both the Facility and Landfill. 
 
• Air dispersion coefficients developed as part of site-specific air dispersion modeling using 

AERMOD presented herein to predict off-site ground level chemical concentrations. 

• The Hotspots Analysis and Reporting Program (HARP2) model developed by the California Air 
Resources Board (CARB) to perform the calculations for health impacts: cancer risks, chronic and 
acute non-cancer health effects. 

For HRA purposes, 26 substances with health data found in the 2021 Emission Inventory Report were 
identified as being emitted from 10 sources at the Facility. Fifty (50) sources were added from the 
Landfill with 59 different substances being emitted. The total annual and hourly emissions were 
considered in the analysis. 

Six types of receptors were used to cover an area of 13 km in all directions of the Facility. This 
domain includes both the cancer risk and non-cancer risk Zone of Impact (ZOI). A total of 22,154 
receptors were included consisting of fenceline, Cartesian grid, sensitive, residential, fine grid, coarse 
grid, and population (Census) receptors. Census receptors for Cancer Burden were taken from HARP 
in a 13 kilometer radius around the site. 

This HRA includes a comprehensive analysis of the dispersion of the compounds into the environment, 
the potential for human exposure, and a quantitative assessment of individual health risks associated 
with the predicted levels of exposure. The four major components of the HRA include: Hazard 
identification, Exposure assessment, Dose-response assessment; and Risk characterization. 

The purpose of dispersion modeling in the HRA process is to generate plot files that are used in 
assessing hazard and risk. Data used to create plot files include meteorological data, building 
information, stack information, unit emission rates (1 g/s), terrain data, and a receptor grid. AERMOD 
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1.0 INTRODUCTION 
A Health Risk Assessment (HRA) addresses a potential impact to people exposed to toxic air contaminants 
(TACs) anticipated to be released. Potential impacts to human health may include cancer risk and chronic 
hazard (long term) and acute (short term). 

This report presents the HRA conducted for the MM San Diego LLC – Miramar & Miramar Energy 
Facility (ID #96387) located at 5244 Convoy Street, San Diego, CA (herein referenced as Facility), for 
reporting year 2021. 

This HRA combines sources from the facility as well as all sources from the City of San Diego’s Miramar 
Landfill (Herein referenced as Landfill). Combining both sources allows the property boundary for risk 
assessment to be expanded to include land owned by both the Landfill and Facility individually. 

Air dispersion modeling and risk calculation files are provided electronically to the SDAPCD in Appendix A 
and B. 

1.1 General Information of AB2588 Program 
The purpose of Air Toxics “Hot Spots” Information and Assessment Act (AB 2588) program is to identify, and 
rank facilities based on their estimated emissions of TACs, to evaluate the potential health risks to the 
surrounding community exposed to these releases, to notify communities if health risks exceed a specified 
level, and to mitigate emissions sources exceeding specified regulatory notification levels. The emission 
inventory reports provide the data necessary to evaluate potential human health risks related to Facility 
emissions using a prioritization score or a detailed HRA. 

1.2 HRA Overview Process 
The HRA process is comprised of the following four major items: 

 

 Hazard Identification (see Section 4.0): identifies the specific hazards associated with the compounds 
included in the HRA. 

 Dose-Response Assessment (see Section 5.0): identifies the specific cancer potency and non-cancer 
reference exposure levels to compare estimated concentrations. 

 Exposure Assessment (see Section 6.0): estimates the ground level concentration for each substance 
at each receptor and each averaging time. 

 Risk Characterization (see Section 7.0): Uses the GLCs from the Exposure Assessment and the cancer 
potency and non-cancer RELs from the Dose-Response step to estimate risk. 

 
Each of these steps is discussed in greater detail in the noted section number. 

 
This HRA was conducted using the HARP2 Air Dispersion Modeling and Risk Tool (ADMRT) software 
package. The ADMRT is used to complete the Exposure Assessment and Risk Characterization steps. It 
also includes the Dose-Response information. The ADMRT performs the following functions: 

 Air Dispersion: Performs air dispersion modeling and outputs a 1-hr, monthly, and PERIOD plot file for 
each source that contains dispersion factors. This function is part of the Exposure Assessment step of 
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the HRA. Air dispersion was completed using AERMOD outside of the ADMRT. 

 Ground Level Concentration (GLC) calculation: Uses the emission rates from the approved 2021 
Emission Inventory Reports and the plot files generated using dispersion modeling to calculate ground 
level concentrations at each receptor for each pollutant. This function is part of the Exposure 
Assessment step of the HRA. 

 Risk Analysis: Uses the GLC calculations and compares to various cancer, chronic, and acute risk 
thresholds to estimate risk at each receptor. This function is part of the Risk Characterization step of 
the HRA. 

2.0 FACILITY INFORMATION 
2.1 Location 
 

Name of the Facility: MM San Diego LLC - Miramar & Miramar Energy  

Address: 5244 Convoy Street, San Diego, CA 92111  

Facility ID number: 96387 

The location and general vicinity of the Facility is shown on Figure 1. The Facility is located to the southeast 
of the intersection of State Highway 52 and Interstate Highway 805 in San Diego, CA, with residential 
neighborhoods to the south and southwest of the Facility. The topography of the area is generally elevated. 
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Figure 1: Facility Map 
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Figure 2: Model Sources for Facility and Landfill 

 

3.2 Emission Inventory 
The emission rates for the Facility and Landfill are from the 2021 Emission Inventory Reports approved by 
SDAPCD on March 21, 2023. All substances in the approved inventory were included in this HRA except for 
dimethyl sulfide (CAS# 75183), which does not have health data, and criteria pollutants, which SCAPCD 
indicated can be excluded. 

Table 2 provides a summary of the 59 substances and the total emission rates of 60 emissions sources 
identified for the Facility and Landfill together. This summary includes the mentioned changes above. 
Emission rates have been expressed in the units of pounds/hour and pounds/year. 
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4.0 HAZARD IDENTIFICATION 
The objective of Hazard Identification is to determine if the substance can cause or increase adverse health 
effects in humans. 

The Facility emits TAC’s from 10 point sources which are listed in Table 1. Emissions are generated from the 
combustion of treated LFG. Numerous additional sources and TACs are emitted from the landfill and also 
included in this HRA. 

Some substances are multi-pathways substances which affect the human body through more than one 
route. Table 3 shows each substance and what type of risk it is to the human body. Chronic and Cancer risk 
can be via inhalation or non-inhalation. Non-inhalation pathways include dermal absorption (Dermal), soil 
ingestion (Soil), mother’s milk (Mother) and homegrown produce (Veg). While evaluating risks for residents, 
all of these pathways are assessed. However, for evaluating hazards and risk for an offsite worker, only 
inhalation, dermal absorption and soil ingestion should be assessed. Acute risk only looks at the inhalation 
pathway. 
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5.0 DOSE-RESPONSE ASSESSMENT 
Dose-response assessment is the process of characterizing the relationship between exposure to a 
substance and incidence of an adverse health effect in exposed populations. 

Dose-response assessment for cancer risk is expressed in terms of a potency slope that is used to calculate 
the probability or risk of cancer associated with an estimated exposure. Cancer potency factors are 
expressed as the 95th percentile upper confidence limit of the slope of the dose-response curve. It is 
assumed that cancer risk is directly proportional to dose and there is no threshold for carcinogenesis. 

Cancer risk was evaluated using a multi-pathway analysis. Cancer risk for each pollutant is derived for each 
pathway and summed to arrive at a total cancer risk. The point of maximum impact (PMI) and maximum 
exposed individual resident (MEIR) could be exposed to the pollutants through inhalation, homegrown 
produce, dermal absorption, soil ingestion, and to a baby through its mother’s milk. The maximum exposed 
individual worker (MEIW) could be exposed through inhalation, soil ingestion and dermal absorption. 

Dose-response assessment for non-cancer risk is expressed in Reference Exposure Levels (RELs). There are 
different RELs for acute and chronic non-cancer health risks. This approach is used for non-cancer risk 
because it is generally assumed that non-cancer risks have thresholds. The acute and chronic RELs are 
intended to be below the threshold for health effects for the general population. The dose-response 
assessment and corresponding cancer potency factors and non-cancer RELs used for this HRA are 
contained within HARP2. 

Dose-response assessment was carried out for prediction of cancer risk and non-cancer chronic and acute 
risk. Cancer and non-cancer chronic risk assessment was conducted to find MEIR, MEIW and PMI. Acute risk 
does not differentiate between the MEIR, MEIW and PMI because the hazard does not depend on long term 
average exposure. Dose-response assessment was carried out through multi-pathway substances and for 
different target organs. 

Table 4, Table 5, and Table 6 present the target organs by pollutant for acute, annual chronic, and 8-hour 
chronic non-cancer impacts quantified in this HRA, respectively. Only the pollutants with RELs for each 
category are shown. 

Table 7 presents the cancer potency factors for acute, 8-hour and chronic inhalation RELs, and chronic oral 
RELs for each substance that was quantified for this HRA. 
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 Fenceline Receptors: Receptors are placed on the lease line of the Facility. The receptors were placed 
25 meters apart. 

 Cartesian Grid: Cartesian grid receptors were centered approximately on the reference point (UTM 
coordinates 484800 mE, 3634100 mN) and adjusted so that receptors end in hundreds (e.g., 100, 
200). The gridded receptors included: 

 50 m spacing from fence line out to 2,000 m 

 100 m spacing from 2,000 m to 5,000 m 

 250 m spacing from 5,000 m to 10,000 m 

 Sensitive Receptors: Sensitive receptors were placed where the population is potentially more 
susceptible to adverse effects from emitted pollutants. Based on the SDAPCD’s HRA guidance, sensitive 
receptor locations include schools [kindergarten through grade 12 (K-12)], daycare centers, nursing 
homes, retirement homes, health clinics, hospitals, playgrounds, and athletic facilities within 2 km of the 
Facility. 35 sensitive receptors were identified within 2 km of the Facility: schools, daycare centers, 
hospitals, nursing homes, libraries and care facilities. 

 Residential Receptors: Discrete receptors were also located at the nearest residences. Google Maps and 
the San Diego County zoning map were used to identify the locations of the closest residential receptors. 

 Worker Receptors: Discrete receptors were also located at the nearest Businesses. Google Maps and 
the San Diego County zoning map were used to identify the locations of the closest worker receptors. 

 Population (census) Receptors: These receptors are placed to represent population centroids. HARP has 
a database that can export population centroid receptors and their corresponding populations to a csv 
file. Population receptors exported from HARP were imported into AERMOD as discrete receptors. 

A total of 22,154 receptors were included in one combined AERMOD run and HARP run. Figure 3 shows the 
location of the fenceline, grid, sensitive, residential receptors. 

  



 

                     Health Risk Assessment for MM San Diego LLC                                             www.scsengineers.com  

        Figure 3: Receptor Locations for Facility and Landfill 
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6.2 Ground Level Concentration 
The HARP2 software multiplies the emission rates by the dispersion factors generated in the 1-hr and 
PERIOD plot files from AERMOD and calculates the GLCs for each pollutant at each receptor. The GLCs are 
used in the risk analysis portion of HARP2 to estimate risk. 
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7.0 RISK CHARACTERIZATION 
The Risk Characterization step quantifies the health risks associated with emissions from a source being 
evaluated. For the purpose of this HRA, risk characterization has been conducted for cancer risks and non-
cancer risks. The inputs and results are specified in detail below: 

7.1 HRA Methodology 
The HRA process involves a number of steps with the goal of estimating the extent of cancer and non-cancer 
health effects associated with compounds in air emissions on both a population and specific receptor basis. 
The four major components of a HRA include: 

 Hazard identification 

 Exposure assessment 

 Dose-response assessment 

 Risk characterization 

Hazard identification generally involves the determination of potential health effects that may be associated 
with a particular compound. Dose-response assessment is the process of characterizing the relationship 
between the exposure to a compound and the incidence of an adverse health effect. 

The purpose of the exposure assessment is to estimate the extent of public exposure to a compound for 
which health risks will be quantified. This involves emissions quantification, modeling of compound 
dispersion, evaluation of environmental fate, identification of exposure routes, identification of exposed 
population, and estimations of short-term (acute) and long-term (chronic) exposure levels. 

Risk characterization, which is the final step in the risk assessment process, is the integration of the health 
effects and the public exposure information. These two risk assessment components are generally 
performed by experienced engineers and consultants for the purpose of a health risk assessment. 

HARP2 was used to conduct the dose-response assessment and risk characterization. The dose-response 
assessment is the relationship between pollutant exposure and potential incidence of an adverse health 
effect in the exposed populations. Dose-response is determined for each chemical using the most current 
OEHHA potency factors for cancer risk and Reference Exposure Levels (RELs) for acute and chronic non-
cancer risks, which are incorporated into HARP2. Human doses were calculated for the modeled 
environmental exposures over specified time periods via multiple environmental pathways using the 
AERMOD dispersion modeling results. The risk characterization integrates the health effects and public 
exposure information and provides quantitative estimates of health risks resulting from Facility TAC 
emissions. 

The HRA followed SDAPCD HRA guidelines (SDAPCD 2022), which are based on the OEHHA’s (OEHHA 2015) 
Tier-1 technique with the exceptions noted in the following sections and based on guidance from SDAPCD 
HRA staff. 

The health risk calculations were performed using HARP2’s Air Dispersion Modeling and Risk Tool (ADMRT, 
version 22118). The HARP2 model uses OEHHA equations and algorithms to calculate health risks based on 







 

                     Health Risk Assessment for MM San Diego LLC                                             www.scsengineers.com  

Board’s (ARB’s) Risk Management Policy (RMP), “RMP Using the Derived Method,” and off-site workplace 
cancer risk estimates used the “OEHHA Derived” calculation method. The RMP uses high-end breathing 

rates (95th percentile) for children from the 3rd trimester through age 2 and 80th  percentile breathing rates 
for all other ages for residential exposures (ARB/CAPCOA 2015). The “OEHHA Derived” method uses high-
end exposure parameters for the top two exposure pathways and mean exposure parameters for the 
remaining pathways for cancer risk estimates. The “RMP Using the Derived Method” combines the two 
approaches. 

7.2.2 Chronic Hazard Index 

Some TACs may have non-cancer health risk due to a long-term (chronic) exposure. The Chronic Hazard Index 
is the sum of the individual substance HICs for all TACs affecting the same target organ system. Chronic risk 
was calculated using the “OEHHA Derived” Method at all receptors for an annual exposure duration. 

An 8-hour HIC was estimated in a similar manner to the annual HIC. The 8-hour RELs were developed 
principally for exposure of individuals during 8-hour work schedules. OEHHA recommends estimating the 8-
hour HIC based on daily average 8-hour exposure for those chemicals with 8-hour RELs at worker receptors. 
The annual GLCs are scaled within HARP2 to estimate 8-hour GLCs, then compared to the RELs and 
summed per target organ. SCS believes the 8-hour HIC should be used to determine compliance, as 99% of 
the risk comes from arsenic and formaldehyde, which have 8-hour RELs. This is discussed further in the 
executive summary and the introduction. 

7.2.3 Acute Hazard Risk 

Some TACs may have non-cancer health risk due to short-term (acute) exposures. Acute Hazard Index 
(HIA) is the sum of the individual substance HIAs for all TACs affecting the same target organ system. 
Acute risk was calculated at all receptors for an exposure duration of 1 hour. 

7.2.4 Cancer Burden 

Cancer burden is the estimated increase in the occurrence of cancer cases in a population subject to a 
cancer risk of greater than or equal to one in one million (1.0 x 10-6) based on a 70-year exposure to TACs. 
The cancer burden is determined for the population located within the ZOI, which is defined as the area 
within the one in one million cancer risk isopleth for a 70-year exposure. 

7.3 AB 2588 Thresholds 

Facilities with elevated risks are required to notify all exposed persons and if the risks are considered 
significant, risk reduction may be required. 

The risks predicted in the HRA are compared to the following SDAPCD levels: 
 

a) Public Notification Threshold - required to notify the public if: 
 

 The cancer risk is greater than or equal to 10 in one million; or 

 The non-cancer chronic or acute hazard index is greater than 1.0; or 

 The cancer burden is greater than 1.0. 
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Figure 4: 30-Year Cancer Isopleths (Worker and Residential) and Locations for PMI, MEIR, MEIW and Maximum Sensitive Receptor 
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Figure 5: Annual Chronic Hazard Isopleths (hazard index) and Locations for PMI, MEIR, MEIW and Maximum Sensitive Receptor 
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Figure 6: Acute Hazard Isopleths (hazard index) and Location of PMI, MEIR, MEIW, and Maximum Sensitive Receptor 
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7.4.4 Cancer Burden 
The cancer burden for the Facility is calculated based on OEHHA (70 years) risks. It is independent of 
how many people move in or out of the vicinity of an individual Facility. The number of cancer cases is 
considered independent of the number of people exposed, within some lower limits of exposed 
population size, and the length of exposure (within reason). For example, if 10,000 people are exposed 

to a carcinogen at a concentration with a 1x10-5 cancer risk for a lifetime, the cancer burden is 0.1, 

and if 100,000 people are exposed to a 1 × 10-5 risk the cancer burden is 1. 

Because the maximum cancer risk exceeds 1 per million at an offsite receptor, cancer burden has been 
estimated using the following procedure: 

 Cancer risk is estimated at each census receptor within 20 kilometers using HARP2. 
 For each census receptor that has an estimated cancer risk that equal to or greater than 1 per 

million (1E-6 risk), the population at that receptor is multiplied by the risk at that receptor. This 
estimates the cancer burden at each census receptor. 

 
 All of the cancer burdens calculated in the previous step are summed to estimate the total cancer 

burden within the zone of impact (area that experiences a risk ≥ 1E-6). 
 

The total cancer burden is estimated to be 0.50 with a total population of 259,394 persons within the 
zone of impact. Effectively what this means is that given the modelled assumptions and risk calculations, 
operation of the Facility is anticipated to result in a maximum of 0.50 cancer cases. This risk is well within 
acceptable risk levels given the conservatism in the calculation. See Appendix A for cancer burden 
calculations (electronic only).
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7.4.5 30-day Lead Risk 
33 sources at the Landfill emit lead and were included in the lead risk analysis. No sources at the Facility 
itself emit lead. 

Because lead was emitted, the risk due to lead emissions must be considered. The simplified approach 
for assessing non-cancer risks described in Section IIA of the Risk Management Guidelines for New, 
Modified, and Existing Sources of Lead was used for this analysis and includes the following steps: 

1) Lead emissions are explicitly modeled using AERMOD on a monthly averaging period. 

2) The highest concentration is defined as the maximum offsite concentration (MOC). 

3) The receptor grid is reduced so that receptors extend at least 500 meters in each direction from the 
MOC. This area is defined as the maximum exposure area (MEA). The model is re-run with just the 
receptors in the MEA. 

4) Because there are no residential receptors with population within the MEA, the MEA does not overlap 
any census tracts with a high potential for existing exposure and the Facility is eligible to use the 
simplified approach. 

5) The MOC is compared to the recommended risk management level of 0.12 µg/m3. 
 

After completion of the steps described above, the MOC is estimated to be 0.021 µg/m3. Because the 
MOC is less than the recommended risk management level, the risk due to lead emissions is acceptable. 





 

Health Risk Assessment for MM San Diego LLC                                www.scsengineers.com  

9.0 REFERENCES 
California Office of Environmental Health Hazard Assessment (OEHHA). 2015. Air Toxics Hot Spots 

Program Risk Assessment Guidelines: Guidance Manual for Preparation of Health Risk 
Assessments. February 2015. 

California Environmental Protection Agency- User Manual for the Hotspots Analysis and Reporting 
Programs Air Dispersion Modeling and Risk Assessment Tool, Version 2. November 2, 2017 

California Environmental Protection Agency- Risk Management Guidelines for New, Modified, and Existing 
Sources of Lead, March 2001. 

San Diego Air Pollution Control District (SDAPCD). 2017. Air Toxics “Hot Spots” Prioritization Procedure. 
January 2017. 

 
San Diego Air Pollution Control District (SDAPCD). 2019. Supplemental Guidelines for Submission of Air 

Toxics “Hot Spots” Program Health Risk Assessments (HRAs). July 2022. 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Cancer Burden and Lead 
Calculations (Electronic Only) 

 

HARP2 Project 

AERMOD Project 

HARP2 Plotfiles 

AERMOD Plotfiles 

AERMOD Lead input-output 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Electronic Modeling Files 
(submitted electronically) 

HARP2 Project 

AERMOD Project 

HARP2 Plotfiles 

AERMOD Plotfiles 

AERMOD Lead input-output 

Emission inventory (CSV file) 

Met Data 

BPIP Input 

Receptors (CSV and ROU files) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 








