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µg/m3 micrograms per liter 
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HEPA high-efficiency particulate air 
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HVAC heating/vacuum/air conditioning 

ITE Institute of Transportation Engineers 
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MERV minimum efficiency reporting value 
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NOX oxides of nitrogen 

OEHHA Office of Environmental Health Hazard 
Assessment 

PM2.5 particulate matter 2.5 microns or less 
aerodynamic diameter 

PM10 particulate matter 10 microns or less aerodynamic 
diameter 

project Midway Village Redevelopment Project 

REL Reference Exposure Level 

ROG reactive organic gases 
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1.0 INTRODUCTION 

This Air Quality Memorandum evaluates the criteria pollutant emission estimates associated with 
construction and operations of the proposed Midway Village Redevelopment Project (proposed project or 
project) in the City of Daly City, California. This Air Quality Memorandum also includes a Health Risk 
Assessment (HRA) that was prepared evaluating potential air quality impacts for construction of the 
proposed project.   

The analysis was prepared in conformance with appropriate standards, using procedures and 
methodologies in the Bay Area Air Quality Management District (BAAQMD) and California Environmental 
Quality Act (CEQA) Air Quality Guidelines. Where applicable, guidelines and methodologies from the 
California Air Resources Board (CARB), California Office of Environmental Health Hazard Assessment 
(OEHHA), and the U.S. Environmental Protection Agency (USEPA) were followed.  

1.1 PROJECT DESCRIPTION 

The Midway Village area is being proposed for redevelopment as part of the proposed project. Currently, 
the Midway Village area contains 150 residential units, 223 parking spaces, a child-care facility, open 
space, an existing street system, and office space for the San Mateo County Housing Authority. 
Additionally, an existing park, David R. Rowe/Bayshore Park, is currently located directly north and east 
of the Midway Village area.  

The proposed project would involve redevelopment of this site and would include mixed-use development 
consisting of 555 residential units, 746 parking spaces, a child-care facility, a community center, office 
space for property management and other ancillary services, a revised street system, and recreation 
facilities. Additionally, David R. Rowe/Bayshore Park would be relocated and redeveloped as part of the 
proposed project. Other ancillary improvements as part of the proposed project would include 
landscaping, water and wastewater line improvements, and pedestrian walkways.      

The project location and 1,000-foot border from the project boundary are shown in Figure 1.   
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Figure 1: Project Location and 1,000-Foot Border from Project Boundary 

 

1.1.1 Project Representation  

The proposed project as it was represented to estimate construction-related air pollutant emissions is 
summarized in Table 1. 
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Table 1: Representation of the Project for the Purposes of Estimating Emissions  

Phase  Activity  

Phase 1 

Demolition 
x Phase 1 demolition area: 3.76 acres 
x Phase 1 demolition totaling approximately 1,074 tons of debris 

Construction 
x Total building square footage: 310,612 square feet 
x Area acreage: 3.76 acres 
x Proposed dwelling units: 149 

Phase 2 

Demolition x Phase 2 demolition area: 4.05 acres 
x Phase 2 demolition totaling approximately 4,644 tons of debris 

Construction 
x Total building square footage: 153,265 square feet 
x Area acreage: 2.65 acres 
x Proposed dwelling units: 148 

Phase 3 

Demolition  x Phase 3 demolition area: 4.71 acres 
x Phase 3 demolition totaling approximately 7,619 tons of debris 

Construction  
x Total building square footage: 191,197 square feet 
x Area acreage: 4.3 acres 
x Proposed dwelling units: 117 

Phase 4 

Demolition  x Phase 4 demolition area: 3.75 acres 
x Phase 4 demolition totaling approximately 1,789 tons of debris 

Construction  

x Total building square footage: 226,526 square feet 
x Area acreage: 6.13 acres (onsite) 
x Proposed dwelling units: 141 
x Roadway improvements: additional roadway improvements totaling 

approximately 27,150 square feet 

Total Proposed 
Residences  

555 

 

The preliminary construction schedule is provided in Table 2. 

Table 2: Preliminary Construction Schedule 

Construction 
Phase Construction Activity 

Conceptual Construction 
Schedule Working 

Days per 
Week 

Total 
Working 

Days Start Date End Date 

Phase 1 

Demolition 1/15/2021 2/1/2021 5 12 

Site Preparation 2/2/2021 3/1/2021 5 20 

Grading 3/2/2021 3/22/2021 5 15 

Building Construction 3/23/2021 11/22/2021 5 175 

Paving 7/1/2021 8/2/2021 5 23 

Architectural Coating 11/2/2021 12/20/2021 5 35 
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Construction 
Phase Construction Activity 

Conceptual Construction 
Schedule Working 

Days per 
Week 

Total 
Working 

Days Start Date End Date 

Phase 2 

Demolition 9/1/2023 10/5/2023 5 25 

Site Preparation 10/15/2023 11/22/2023 5 28 

Grading 11/26/2023 12/18/2023 5 16 

Building Construction 12/20/2023 7/23/2024 5 155 

Paving 6/1/2024 7/20/2024 5 35 

Architectural Coating 8/3/2024 9/25/2024 5 38 

Phase 3 

Demolition 7/10/2025 9/3/2025 5 40 

Site Preparation 9/5/2025 10/23/2025 5 35 

Grading 11/1/2025 12/5/2025 5 25 

Building Construction 12/6/2025 8/7/2026 5 175 

Paving 6/1/2026 8/5/2026 5 48 

Architectural Coating 8/18/2026 10/5/2026 5 35 

Phase 4 (Road 
Improvements) 

Site Preparation 9/5/2025 9/5/2025 5 1 

Grading 9/6/2025 9/9/2025 5 2 

Paving 9/10/2025 10/17/2025 5 28 

Phase 4 (Onsite) 

Demolition 7/10/2025 9/3/2025 5 40 

Site Preparation 9/5/2025 10/23/2025 5 35 

Grading 11/1/2025 12/5/2025 5 25 

Building Construction 12/6/2025 8/7/2026 5 175 

Paving 6/1/2026 8/5/2026 5 48 

Architectural Coating 8/18/2026 10/5/2026 5 35 

Source: Appendix A 

 

Table 3 shows the total construction trips assumed in Phases 1 through 4.  Hauling trips consist of heavy-
duty truck trips from demolition, import of 43,092 cubic yards of soil, and transport of pieces of equipment.   
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Table 3: Summary of Total Construction Trips by Phase  

Construction Phase 
Total Worker 

Trips per Phase  

Total Vendor 
Trips per 

Phase 

Total Hauling 
Trips per 

Phase 

Phase 1 Demolition and Construction  28,425 5,692 182 

Phase 2 Demolition and Construction  21,999 3,860 2,095 

Phase 3 Demolition and Construction  23,795 4,567 829 

Phase 4 Demolition and Construction  24,469 3,923 4,085 

Source: Appendix A 

 

Relevant project parameters used to estimate emissions from long-term operations of the proposed 
project are described below. 

x Trip generation rates are based on the project-specific transportation analysis prepared by Hexagon 
Transportation, Inc. Consistent with the project-specific transportation analysis, trip generation rates 
for the proposed project were obtained for from the Institute of Transportation Engineers (ITE) 
Manual, 10th Edition, for weekday, Saturday, and Sunday rates for the ITE Land Uses 220 and 565. 

x Carbon dioxide (CO2) intensity factor adjusted based on Renewable Energy Portfolio Standard and 
Pacific Gas and Electric's 2017 power content label. Electricity emissions estimates are only used in 
the greenhouse gas analysis, which is not included as part of this Air Quality Memorandum.   

x Solar thermal photovoltaic panels would be included as a project design feature. The amount of 
onsite renewable energy is unknown; therefore, no reductions for onsite renewable energy were 
quantified. In addition, electricity emissions estimates are only relevant to greenhouse gas emissions. 

x As a project design feature, the proposed project would be built to achieve energy efficiency 
improvements that would exceed Title 24 standards by at least 10 percent. 

x The proposed project would be required to comply with existing regulations. For instance, compliance 
with BAAQMD Regulation 6, Rule 3: Woodburning Devices would be required by existing regulations. 

Existing land uses occupying the site would be removed as part of the project. Existing land uses as 
represented to estimate existing emissions are described below: 

x The Bayshore Child-Care Center, which serves 109 students, and 150 low-rise apartment units. 

1.2 REGIONAL AIR QUALITY EMISSIONS 

The project’s regional construction and operational emissions, which include both on- and offsite 
emissions, are evaluated separately below. Construction and operational emissions from the project were 
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estimated using the California Emissions Estimator Model (CalEEMod) version 2016.3.2.1  A detailed 
description of the assumptions used to estimate emissions and the complete CalEEMod output files are 
provided in Appendix A. 

1.2.1 Construction Emissions 

During construction, fugitive dust would be generated from site grading and other earth-moving activities. 
The majority of this fugitive dust would remain localized and would be deposited near the project site. 
However, the potential for impacts from fugitive dust exists unless control measures are implemented to 
reduce the emissions from this source. Exhaust emissions would also be generated from the operation of 
the off-road construction equipment and vehicles traveling to and from the project site. 

1.2.1.1 Construction Fugitive Dust 

BAAQMD does not recommend a numerical threshold for fugitive dust particulate matter emissions. 
Instead, BAAQMD bases the determination of significance for fugitive dust on a consideration of the 
control measures to be implemented. If all appropriate emissions control measures are implemented for a 
project as recommended by the BAAQMD, then fugitive dust emissions during construction would not be 
considered significant. During construction activities, the control measures outlined in Standard Condition 
AIR-1 are recommended. 

Standard 
Condition 
AIR-1 The following measures shall be implemented during all phases of construction to control 

dust and exhaust at the project site:  

x Water active construction areas at least twice daily or as often as needed to control 
dust emissions. 

x Cover trucks hauling soil, sand, and other loose materials and/or ensure that all 
trucks hauling such materials maintain at least two feet of freeboard. 

x Remove visible mud or dirt track-out onto adjacent public roads using wet power 
vacuum street sweepers at least once per day. The use of dry power sweeping is 
prohibited. 

x Enclose, cover, water twice daily, or apply non-toxic soil binders to exposed 
stockpiles (dirt, sand, etc.). 

x Pave new or improved roadways, driveways, and sidewalks as soon as possible. 

x Lay building pads as soon as possible after grading unless seeding or soil binders 
are used. 

                                                      
 
1 California Emissions Estimator Model (CalEEMod). version 2016.3.2. Website: http://caleemod.com/ 
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x Replant vegetation in disturbed areas as quickly as possible. 

x Install sandbags or other erosion control measures to prevent silt runoff to public 
roadways. 

x Minimize idling times either by shutting off equipment when not in use, or reducing 
the maximum idling time to 5 minutes (as required by the California Airborne Toxics 
Control Measure, Title 13, Section 2485 of the California Code of Regulations). 
Provide clear signage for construction workers at all access points. 

x Maintain and property tune construction equipment in accordance with 
manufacturer’s specifications. Check all equipment by a certified mechanic and 
record a determination of running in proper condition prior to operation. 

x Post a publicly visible sign with the telephone number and person to contact at the 
lead agency regarding dust complaints. 

1.2.1.2 Construction Air Pollutant Emissions: ROG, NOX, Exhaust PM10, Exhaust PM2.5 

As previously discussed, CalEEMod version 2016.3.2 was used to estimate the project’s construction 
emissions. CalEEMod provides a consistent platform for estimating construction and operational 
emissions from a wide variety of land use projects and is the model recommended by BAAQMD for 
estimating project emissions. Estimated construction emissions are compared with the applicable 
thresholds of significance established by the BAAQMD to assess reactive organic gases (ROG), oxides of 
nitrogen (NOX), exhaust particulate matter 10 microns or less in aerodynamic diameter (PM10), and 
exhaust particulate matter 2.5 microns or less in aerodynamic diameter (PM2.5) construction emissions to 
determine significance for this criterion. 

For the purpose of this analysis, construction of the project was assumed to begin in January 2021 and 
conclude in October 2026. Construction and operation of the project are anticipated to overlap. Therefore, 
construction emissions were modeled based on an applicant-provided conceptual phasing schedule. If 
the construction schedule moves to later years, construction emissions would likely decrease because of 
improvements in technology and more stringent regulatory requirements. The duration of construction 
activity and associated equipment represent a reasonable approximation of the expected construction 
fleet as required by CEQA guidelines.  

The calculations of pollutant emissions from the construction equipment account for the type of 
equipment, horsepower and load factors of the equipment, along with the duration of use. Annual exhaust 
emissions are shown in Table 4. Average daily construction emissions are compared with the significance 
thresholds in Table 5.  
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Table 4: Annual Construction Emissions (Unmitigated) 

Construction Year 

Tons/Year 

ROG NOX PM10 (Exhaust) PM2.5 (Exhaust) 

2021 Construction Emissions—Phase 1 2.50 2.71 0.13 0.12 

2023 Construction Emissions—Phase 2 0.08 0.89 0.03 0.03 

2024 Construction Emissions—Phase 2 1.25 1.26 0.05 0.05 

2025 Construction Emissions—Phase 3 0.13 1.27 0.05 0.05 

2026 Construction Emissions—Phase 3 1.51 1.25 0.05 0.04 

2025 Construction Emissions—Phase 4 0.15 1.63 0.06 0.05 

2026 Construction Emissions—Phase 4 1.75 1.25 0.05 0.05 

Total Construction Emissions 7.37 10.25 0.41 0.38 

Notes: 
ROG = reactive organic gases  
NOX = oxides of nitrogen 
PM10 = particulate matter 10 microns or less in aerodynamic diameter  
PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source: CalEEMod Output (Appendix A) 
 
Table 5: Construction Emissions (Unmitigated Average Daily Rate) 

Parameter 

Air Pollutants 

ROG NOX PM10 (Exhaust) PM2.5 (Exhaust) 

Total Emissions (tons/year) 7.37 10.25 0.41 0.38 

Total Emissions (pounds/year) 14,740 20,500 820 760 

Average Daily Emissions (pounds/day)1 18.11 25.18 1.01 0.93 

Significance Threshold (pounds/day) 54 54 82 54 

Exceeds Significance Threshold? No No No No 

Notes: 
1 Calculated by dividing the total number of pounds by the total 814 working days of construction for the entire construction 
period. 
Calculations use rounded totals. 
NOX = oxides of nitrogen; ROG = reactive organic gases; PM10 = particulate matter 10 microns or less in aerodynamic 
diameter; PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source of thresholds: BAAQMD 2017; Source of emissions: CalEEMod Output (Appendix A) 
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As shown in Table 5, the emissions from all construction activities are below the recommended 
thresholds of significance. 

1.2.2 Operational Emissions 

1.2.2.1 Operational Air Pollutant Emissions: ROG, NOX, PM10, PM2.5 

The pollutants of regional concern include ROG, NOx, PM10, and PM2.5. The project operational emissions 
for the respective pollutants were calculated using CalEEMod version 2016.3.2. Operational emissions 
were estimated for the year 2026, which is the earliest year anticipated for full project buildout. Existing 
land uses occupying the site would be removed as part of the project; therefore, the existing emissions 
were included in the analysis baseline. Net project operational emissions are compared to the BAAQMD 
Criteria Air Pollutant Significance thresholds in Tables 6 and 7. Annual net emissions from project 
operations are provided in Table 6, and the estimated average daily net emissions are provided in Table 
7.  

Table 6: Annual Operational Emissions (Unmitigated) 

Emissions Source 

Tons per Year 

ROG NOX PM10 PM2.5 

Area 4.21 0.06 0.02 0.02 

Energy 0.06 0.49 0.04 0.04 

Mobile (Motor Vehicles) 0.86 2.39 3.66 1.00 

Total Project Annual Emissions 5.12 2.94 3.72 1.06 

Existing Emissions 1.11 0.91 1.11 0.32 

Net Project Annual Emissions 4.01 2.03 2.61 0.75 

Thresholds of Significance 10 10 15 10 

Exceeds Significance Threshold? No No No No 

Notes: 
NOX = oxides of nitrogen 
ROG = reactive organic gases  
PM10 = particulate matter 10 microns or less in aerodynamic diameter 
PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source: CalEEMod Output (Appendix A) 
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Table 7: Average Daily Operational Emissions (Unmitigated) 

Emissions Source 

Pounds per Day 

ROG NOX PM10 PM2.5 

Net Project Annual Emissions 
(tons/year) 4.01 2.03 2.61 0.75 

Net Project Annual Emissions 
(pounds/year) 8,023 4,064 5,226 1,495 

Net Project Annual Emissions 
(pounds/day) 21.98 11.13 14.32 4.10 

Thresholds of Significance 54 54 82 54 

Exceeds Significance Threshold? No No No No 

Notes: 
NOX = oxides of nitrogen 
ROG = reactive organic gases  
PM10 = particulate matter 10 microns or less in aerodynamic diameter 
PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source: CalEEMod Output (Appendix A) 

 

As shown in Table 6 and Table 7, the project would not result in operational-related air pollutants or 
precursors that would exceed BAAQMD’s thresholds of significance, indicating that ongoing project 
operations would not be considered to have the potential to generate a significant quantity of air 
pollutants.  

  



MIDWAY VILLAGE PROJECT— AIR QUALITY MEMORANDUM3/24/2020 12:00:00 AM 

March 24, 2020 

 11 
 

2.0 CONSTRUCTION HEALTH RISK ASSESSMENT 

The purpose of the construction HRA is to assess potential criteria pollutant and health impacts that 
would result from construction of the proposed project, consistent with guidelines and methodologies from 
BAAQMD, CARB, OEHHA, and USEPA. Consistent with the methods recommended in those guidelines, 
the HRA evaluated the estimated excess lifetime cancer risk and PM2.5 concentrations associated with 
diesel exhaust that would be emitted by onsite construction activities and diesel and gasoline exhaust 
emitted from vehicles associated with trips generated during construction.   

Health risks were estimated for sensitive receptors located with 1,000 feet of the project boundary. A 
sensitive receptor is defined by the BAAQMD as follows, “Facilities or land uses that include members of 
the population that are particularly sensitive to the effects of air pollutants, such as children, the elderly, 
and people with illnesses. Examples include schools, hospitals, and residential areas.”  

The HRA evaluated diesel particulate matter (DPM) (represented as exhaust PM2.5) and PM2.5 (exhaust 
PM2.5 and fugitive PM2.5) emissions generated during construction of the proposed project and the related 
health risk impacts for sensitive receptors located within 1,000 feet of the project boundary. According to 
BAAQMD, a project would result in a significant impact if it would individually expose sensitive receptors 
to toxic air contaminants (TACs) resulting in an increased cancer risk greater than 10.0 in one million, an 
increased non-cancer risk of greater than 1.0 on the hazard index (chronic or acute), or an annual 
average ambient PM2.5 increase greater than 0.3 micrograms per liter (µg/m3).  

The project site is located within 1,000 feet from existing and planned sensitive receptors, including 
existing and planned onsite sensitive receptors, that could be exposed to diesel emission exhaust during 
the construction period. To estimate the potential cancer risk associated with construction of the proposed 
project from equipment exhaust (including DPM), a dispersion model was used to translate an emission 
rate from the source location to concentrations at the receptor locations of interest. 

2.1 AIR DISPERSION MODELING 

This assessment was conducted using CARB exposure methodology with air dispersion modeling 
performed using the USEPA dispersion model AERMOD. An air dispersion model is a mathematical 
formulation used to estimate the air quality impacts at specific locations (receptors) surrounding a source 
of emissions given the rate of emissions and prevailing meteorological conditions. The air dispersion 
model applied in this assessment was the USEPA AERMOD (version 19191), which is approved by the 
BAAQMD for air dispersion assessments.  Specifically, AERMOD was used to estimate levels of air 
emissions at sensitive receptor locations from the project’s construction DPM and PM2.5 emissions.  The 
use of AERMOD provides a detailed estimate of exhaust concentrations based on site and source 
geometry, source emissions strength, distance from the source to the receptor, and site-specific 
meteorological data. 

Terrain elevations were obtained for the project site using the AERMAP model, the AERMOD terrain data 
pre-processor. The air dispersion model assessment was performed using meteorological data from the 
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San Francisco International Airport, which is located approximately 6.17 miles southeast of the project 
site. 

Figure 2 shows a representation of the modeling parameters for Scenario 1 of seven scenarios, including 
a 1,000-foot buffer, the project area (construction area source), and modeled roadway segments. The 
impacts were analyzed for seven scenarios. Scenario 1 analyzed impacts from all phases of construction 
at existing and planned offsite sensitive receptors within approximately 1,000 feet of the project boundary. 
The other six scenarios, which are summarized in Table 8, analyze the onsite receptors at existing and 
proposed locations of sensitive receptors. The sensitive receptors shown in Figure 2 only include offsite 
sensitive receptors.   

 

Figure 2: Modeling Parameters (Offsite Sensitive Receptors Scenario) 

 

2.2 PROJECT CONSTRUCTION TOXIC AIR POLLUTANTS 

An assessment was made of the potential health impacts to surrounding sensitive receptors resulting 
from the emissions of TACs during construction. A summary of the assessment is provided below, and a 
more detailed assessment is provided in Appendix B. 
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DPM has been identified by CARB as a carcinogenic substance.2 Major sources of DPM include off-road 
construction equipment and heavy-duty delivery truck and worker activities.  

Existing offsite sensitive receptors and existing and proposed sensitive receptors would be exposed to 
emissions generated during the demolition and construction activities associated with the proposed 
project. To provide a complete analysis, impacts were determined for each sensitive receptor scenario. 
Table 8 provides a description of each scenario analyzed.  

Table 8: Summary of Each Scenario Analyzed 

Scenario Description of Scenario 

Scenario 1: All Offsite Receptors All offsite receptors: Exposed to Phases 1, 2, 3, and 4 
demolition and Phases 1, 2, 3, and 4 construction 

Scenario 2: Existing Phase 2 
Receptors 

Existing Phase 2 receptors: Exposed to Phase 1 demolition 
and Phase 1 construction 

Scenario 3: Existing Phase 3 
Receptors 

Existing Phase 3 receptors: Exposed to Phases 1 and 2 
demolition and Phases 1 and 2 construction 

Scenario 4: Existing Phase 4 
Receptors 

Existing Phase 4 receptors: Exposed to Phases 1, 2, and 3 
demolition and Phases 1, 2, and 3 construction 

Scenario 5: New Phase 1 
Receptors 

New Phase 1 receptors: Exposed to Phases 2, 3, and 4 
demolition and Phases 2, 3, and 4 construction 

Scenario 6: New Phase 2 
Receptors 

New Phase 2 receptors: Exposed to Phases 3 and 4 
demolition and Phases 3 and 4 construction  

Scenario 7: New Phase 3 
Receptors 

New Phase 3 receptors: Exposed to Phase 4 demolition and 
Phase 4 construction 

Source: Appendix B. 

 

2.3 ESTIMATION OF CONSTRUCTION DPM EMISSIONS 

Construction DPM emissions (represented as PM2.5 exhaust) were estimated using CalEEMod version 
2016.3.2. The construction DPM emissions were assumed to be generated within the project area being 
constructed in each phase. Because the demolition and construction phasing areas differ, emissions from 
demolition activities were assumed to be generated with the demolition phasing areas. The demolition 
phasing areas are shown in Figure 3, and the construction phasing areas are shown in Figure 4. 
Construction was assumed to occur on a schedule of 8 hours per day and 5 days per week.  

                                                      
 
2 California Air Resources Board (CARB). 1998. The Toxic Air Contaminant Identification Process: Toxic Air Contaminant Emissions 
from Diesel-fueled Engines. Website: www.arb.ca.gov/toxics/dieseltac/factsht1.pdf. Accessed May 7, 2013, and May 26, 2017. 
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Figure 3: Demolition Phasing  
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Figure 4: Proposed Construction Phasing  

 

Based on the analysis presented herein, emissions were estimated for the unmitigated scenario and a 
scenario with clean engines (Tier 4 Final mitigated). Equipment tiers refer to a generation of emission 
standards established by USEPA and CARB that apply to diesel engines in off-road equipment. The “tier” 
of an engine depends on the model year and horsepower rating; generally, the newer a piece of 
equipment is, the greater the tier it is likely to have. Construction exhaust emissions of DPM, both 
unmitigated and Tier 4 Final mitigated, are shown in Table 9. A detailed breakdown of construction 
emissions generated in each phase are provided in Appendix B.   
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Table 9: Project DPM Construction Emissions 

Year 
Area-source DPM as PM2.5 Exhaust 

(tons/year) 

Off-site DPM as PM2.5 
Exhaust 

(tons/year) 

Unmitigated  0.3821 0.0002 

Tier 4 Final Mitigated 0.0543 0.0002 

Note: Offsite emissions were adjusted to evaluate localized emissions from the 0.47-mile route within approximately 1,000 
feet of the project site. 
DPM = diesel particulate matter 
PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source: Appendix B 

 

2.4 ESTIMATION OF CANCER RISKS 

BAAQMD has developed a set of guidelines for estimating cancer risks that provide adjustment factors 
including the following: 

x Age-sensitivity weighting factors 
x Age-specific daily breathing rates  
x Age-specific time-at-home factors 

The cancer risk adjustment factors used in this construction HRA are provided in Table 10 for infant, 
child, and adult sensitive receptors. 

Table 10: Inhalation Health Risks from Project Construction to Offsite Receptors 

Receptor Type 

Exposure Frequency Age 
Sensitivity 

Factors 
(ASF) 

Time at Home 
Factor (TAH) 

(%) 

Daily 
Breathing 

Rate (DBR)1 
(L/kg-day) Hours/Day Days/Year 

Third Trimester 24 350 10 85 361 

0 to < 2 years 24 350 10 85 1,090 

> 2 to 16 years 24 350 3 72 572 

> 16 years 24 350 1 73 261 

Notes: 
1 The daily breathing rates recommended by the BAAQMD for sensitive/residential receptors assume the 95th 
percentile breathing rates for all individuals less than 2 years of age and 80th percentile breathing rates for all 
older individuals. 
L/kg-day = liters per kilogram body weight per day 
Source: BAAQMD. 2016. Air Toxics New Source Review Program Health Risk Assessment (HRA) 
Guidelines. Website: http://www.baaqmd.gov/~/media/files/planning-and-research/rules-and-
regs/workshops/2016/reg-2-5/hra-guidelines_clean_jan_2016-pdf.pdf?la=en. Accessed December 21, 2019. 
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2.5 ESTIMATION OF NON-CANCER CHRONIC HAZARDS 

An evaluation of the potential non-cancer effects of chronic chemical exposures was also conducted. 
Adverse health effects are evaluated by comparing the annual receptor concentration of each chemical 
compound with the appropriate reference exposure level (REL). Available RELs promulgated by OEHHA 
were considered in the assessment. 

Risk characterization for non-cancer health hazards from TACs is expressed as a hazard index (HI). The 
HI is a ratio of the predicted concentration of the project’s emissions to a concentration considered 
acceptable to public health professionals, termed the REL.  

To calculate the HI, each chemical concentration or dose is divided by the appropriate toxicity REL. 
Where the total equals or exceeds one (1), a health hazard is presumed to exist. For purposes of this 
assessment, the TAC of concern is DPM, for which the OEHHA has defined a REL for DPM of 5 µg/m3. 
The principal toxicological endpoint assumed in this assessment was through inhalation. 

2.6 ESTIMATION OF ANNUAL PM2.5 CONCENTRATION 

BAAQMD’s guidance also includes a significance threshold for PM2.5 based on studies that show health 
impacts from exposure to this pollutant. The construction emissions of PM2.5 incorporated into this 
assessment included DPM (as PM2.5 exhaust) and fugitive dust. 

2.7 PROJECT CONSTRUCTION TOXIC AIR POLLUTANTS—RESULTS  

Table 11 shows the Maximum Impacted Sensitive Receptor (MIR) for each scenario analyzed.   

Table 11: Maximum Impacted Sensitive Receptor in Each Scenario Analyzed 

Phase 

Coordinates of Maximum Impacted 
Sensitive Receptor (Latitude, 

Longitude) Description of Maximum Impacted Sensitive Receptor 

Scenario 1: All 
Offsite Receptors 

37°42'04.8"N 122°24'46.1"W 
 
After mitigation: 37°42'10.1"N 
122°24'54.0"W 

A planned residential area outside of the project boundary 
near the corner of Main Street and Linda Vista Drive.   
An existing single-family residence southwest of Schwerin 
Street and Partridge Street. 

Scenario 2: 
Existing Phase 2 
Receptors 

37°42'06.5"N 122°24'47.9"W An existing residential building located in planned Phase 2. 
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Phase 

Coordinates of Maximum Impacted 
Sensitive Receptor (Latitude, 

Longitude) Description of Maximum Impacted Sensitive Receptor 

Scenario 3: 
Existing Phase 3 
Receptors 

37°42'09.0"N 122°24'48.1"W,  
 
Maximum impacted residential 
receptor: 37°42'05.5"N 
122°24'50.2"W 

The highest concentrations in Scenario 3 were estimated to 
occur at an existing school located in northeast corner of the 
planned Phase 3 area. The first set of coordinates listed for 
the Scenario 3 MIR are for this existing school. For the infant 
scenario, impacts were based on the location where 
concentrations were highest out of any residential area 
analyzed in Scenario 3. Therefore, the MIR for the infant 
scenario was determined to be an existing residence located 
near the southeast corner of the planned Phase 3.   

Scenario 4: 
Existing Phase 4 
Receptors 

Unmitigated DPM: 37°42'11.7"N 
122°24'48.4"W 
 
Other concentrations: 37°42'09.3"N 
122°24'54.4"W 

An existing residential building located in planned Phase 4, in 
the northern half of project site. 
 
An existing residential building located in planned Phase 4, in 
the southern half of the project site. 

Scenario 5: New 
Phase 1 Receptors 

DPM: 37°42'09.2"N 122°24'47.1"W 
 
PM2.5: 37°42'08.2"N 122°24'47.5"W 

A future residence in planned Phase 1.   
 
A future residence in planned Phase 1.   

Scenario 6: New 
Phase 2 Receptors 

Unmitigated DPM, Mitigated DPM, 
and Unmitigated PM2.5: 37°42'05.6"N 
122°24'49.7"W 
 
Mitigated PM2.5: 37°42'06.6"N 
122°24'49.3"W 

A future residence in planned Phase 2 in the southern half of 
the project site, bordered by Phase 3 to the west.  
 
 
A future residence in planned Phase 2 in the southern half of 
the project site.   

Scenario 7: New 
Phase 3 Receptors 

37°42'05.3"N 122°24'50.6"W A future residence near the southeastern corner of planned 
Phase 3.   

Notes: 
DPM = diesel particulate matter 
MIR = Maximum Impacted Sensitive Receptor 
Source: Appendix B. 

 

Figures 5 through 13 show the locations of select MIRs listed in Table 11.    
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Figure 5: Offsite Receptor MIR (Scenario 1) 
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Figure 6: Offsite Receptor MIR After Mitigation (Scenario 1) 



MIDWAY VILLAGE PROJECT— AIR QUALITY MEMORANDUM3/24/2020 12:00:00 AM 

March 24, 2020 

 21 
 

 

Figure 7: Existing Phase 2 Receptors Scenario MIR (Scenario 2) 

 

Figure 8: Existing Phase 3 Receptors Scenario Non-residential MIR (Scenario 3) 
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Figure 9: Existing Phase 3 Receptors Scenario Residential MIR (Scenario 3) 
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Figure 10: Existing Phase 4 Receptors Scenario MIRs (Scenario 4) 
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Figure 11: New Phase 1 Receptors Scenario MIR (Scenario 5) 

 

Figure 12: New Phase 2 Receptors Scenario MIR (Scenario 6) 
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Figure 13: New Phase 3 Receptors Scenario MIR (Scenario 7) 

 

Estimation of Health Risks and Hazards from Project Construction After the Implementation of Dust 
Control Measures Outlined in Standard Condition AIR-1 and Prior to the Implementation Mitigation  

Table 12 presents a summary of the project’s construction cancer risk, chronic non-cancer hazard, and 
PM2.5 concentration impacts at the MIR prior to the application of any equipment mitigation for each 
scenario analyzed.  As previously discussed, Standard Condition AIR-1 would be required to reduce 
fugitive dust emissions during construction.  Annual PM2.5 emissions were estimated assuming 
compliance with Standard Condition AIR-1. It should be noted that inclusion of Standard Condition AIR-1 
only reduces PM2.5 total and not PM2.5 exhaust. 

Table 12: Estimated Health Risks and Hazards during Project Construction – Unmitigated 

Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

(ȝg/m3) 

Scenario 1: All Off-site Receptors 

Risks and Hazards at the MIR: Infant1 62.10 0.07791 0.5506 

Risks and Hazards at the MIR: Child1 31.24 0.07791 0.5506 
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Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

(ȝg/m3) 

Risks and Hazards at the MIR: Adult1 3.47 0.07791 0.5506 

Scenario 2: Existing Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 49.65 0.09340 0.5911 

Risks and Hazards at the MIR: Child1 11.21 0.09340 0.5911 

Risks and Hazards at the MIR: Adult1 1.25 0.09340 0.5911 

Scenario 3: Existing Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 54.35 0.06819 0.8452 

Risks and Hazards at the MIR: Child1 27.34 0.06819 0.8452 

Risks and Hazards at the MIR: Adult1 3.04 0.06819 0.8452 

Scenario 4: Existing Phase 4 Receptors 

Risks and Hazards at the MIR: Infant1 91.57 0.11489 0.4904 

Risks and Hazards at the MIR: Child1 46.07 0.11489 0.4904 

Risks and Hazards at the MIR: Adult1 5.11 0.11489 0.4904 

Scenario 5: New Phase 1 Receptors 

Risks and Hazards at the MIR: Infant1 106.28 0.09522 0.6683 

Risks and Hazards at the MIR: Child1 26.75 0.09522 0.6683 

Risks and Hazards at the MIR: Adult1 2.97 0.09522 0.6683 

Scenario 6: New Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 73.53 0.08857 0.7229 

Risks and Hazards at the MIR: Child1 13.49 0.08857 0.7229 

Risks and Hazards at the MIR: Adult1 1.50 0.08857 0.7229 

Scenario 7: New Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 30.12 0.03628 0.2328 

Risks and Hazards at the MIR: Child1 5.43 0.03628 0.2328 

Risks and Hazards at the MIR: Adult1 0.61 0.03628 0.2328 
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Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

(ȝg/m3) 

Highest from Any Scenario  

Risks and Hazards at the MIR 106.28 0.11489 0.8452 

BAAQMD Thresholds of Significance 10 1 0.30 

Exceeds Individual Source Threshold? Yes No Yes 

Notes: 
1 The MIR for each scenario analyzed is shown in Table 11. 
2 Chronic non-cancer hazard index was estimated by dividing the annual DPM concentration (as PM2.5 exhaust) by the REL of 5 
ȝg/m3. 
µg/m3 = micrograms per liter 
MIR = Maximum Impacted Sensitive Receptor 
PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter 
Source: Appendix B 

As shown in Table 12, the project’s construction DPM emissions would not exceed BAAQMD’s chronic 
non-cancer hazard index threshold of significance at the MIR in any scenario; however, the project’s 
construction DPM emissions would exceed BAAQMD’s cancer risk threshold of significance, and the 
project’s PM2.5 emissions would exceed BAAQMD’s annual PM2.5 threshold of significance in at least one 
scenario. Therefore, mitigation would be necessary to reduce potentially significant impacts from 
construction of the proposed project.  

Estimation of Health Risks and Hazards from Project Construction After the Implementation of Standard 
Condition AIR-1 and Recommended Mitigation 

As described above, mitigation would be necessary to reduce potentially significant impacts from 
construction of the proposed project. Mitigation Measure (MM) AIR-1, which requires the use of 
construction equipment meeting Tier 4 Final standards, is recommended to reduce impacts to 
sensitive receptors during project construction. MM AIR-1 is detailed below.   

MM AIR-1 Either of the following two measures shall be implemented during all phases of 
construction to reduce potential exposure of DPM and PM2.5 emissions to nearby 
sensitive receptors: 

x Prior to the issuance of any demolition, grading, or building permits (whichever 
occurs earliest), the project applicant and/or construction contractor shall prepare a 
construction operation plan that requires all off-road equipment with engines greater 
than 50 horsepower to meet particulate matter emissions standards for Tier 4 Final 
engines during construction activities. The construction contractor shall maintain 
records documenting its efforts to comply with this requirement, including equipment 
lists. Off-road equipment descriptions and information shall include but are not limited 
to equipment type, equipment manufacturer, equipment identification number, engine 
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model year, engine certification (Tier rating), horsepower, and engine serial number. 
The project applicant and/or construction contractor shall submit the construction 
operations plan and records of compliance to the City. 

x Alternatively, in lieu of the Tier 4 Final engines identified above, the construction 
contractor may use other measures to minimize DPM emissions to reduce the 
estimated cancer risk below the thresholds. Options could include the use of 
equipment that includes CARB-certified Level 3 diesel particulate filters, alternatively-
fueled equipment (i.e., non-diesel), or use of added exhaust muffling and filtering 
devices. If any of these alternative measures are proposed, the project applicant 
and/or construction contractor shall include them in the construction operations plans 
that include specifications of the equipment to be used during construction. 
Furthermore, a signed letter by a qualified air quality specialist shall accompany the 
construction operations plan, which demonstrates that the equipment included in the 
plan meets the health risk standards set forth in this mitigation measure.    

Table 13 presents a summary of the project’s construction cancer risk, chronic non-cancer hazard, and 
PM2.5 concentration impacts at the MIR after implementation of MM AIR-1. As previously noted, annual 
PM2.5 emissions were estimated assuming compliance with Standard Condition AIR-1. 

Table 13: Estimated Health Risks and Hazards during Project Construction – Mitigated 

Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

(ȝg/m3) 

Scenario 1: All Offsite Receptors 

Risks and Hazards at the MIR: Infant1 5.96 0.00747 0.01975 

Risks and Hazards at the MIR: Child1 3.00 0.00747 0.01975 

Risks and Hazards at the MIR: Adult1 0.33 0.00747 0.01975 

Scenario 2: Existing Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 3.36 0.00632 0.1557 

Risks and Hazards at the MIR: Child1 0.76 0.00632 0.1557 

Risks and Hazards at the MIR: Adult1 0.084 0.00632 0.1557 

Scenario 3: Existing Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 5.13 0.02127 0.2758 

Risks and Hazards at the MIR: Child1 2.58 0.02127 0.2758 

Risks and Hazards at the MIR: Adult1 0.287 0.02127 0.2758 
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Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

(ȝg/m3) 

Scenario 4: Existing Phase 4 Receptors 

Risks and Hazards at the MIR: Infant1 5.92 0.00743 0.2138 

Risks and Hazards at the MIR: Child1 2.98 0.00743 0.2138 

Risks and Hazards at the MIR: Adult1 0.331 0.00743 0.2138 

Scenario 5: New Phase 1 Receptors 

Risks and Hazards at the MIR: Infant1 14.89 0.01334 0.2748 

Risks and Hazards at the MIR: Child1 3.75 0.01334 0.2748 

Risks and Hazards at the MIR: Adult1 0.416 0.01334 0.2748 

Scenario 6: New Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 7.13 0.00859 0.3273 

Risks and Hazards at the MIR: Child1 1.31 0.00859 0.3273 

Risks and Hazards at the MIR: Adult1 0.145 0.00859 0.3273 

Scenario 7: New Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 2.61 0.00314 0.0671 

Risks and Hazards at the MIR: Child1 0.48 0.00314 0.0671 

Risks and Hazards at the MIR: Adult1 0.05 0.00314 0.0671 

Highest from Any Scenario  

Maximum Risks and Hazards 14.89 0.02127 0.3273 

BAAQMD Thresholds of Significance 10 1 0.30 

Exceeds Individual Source Threshold? Yes No Yes 

Notes: 
1 The MIR for each scenario analyzed is shown in Table 11. 
2 Chronic non-cancer hazard index was estimated by dividing the annual DPM concentration (as PM2.5 exhaust) by the REL of 5 
ȝg/m3. 
ȝg/m3 = micrograms per liter; BAAQMD = Bay Area Air Quality Management District; DPM = diesel particulate matter;  
MIR = Maximum Impacted Sensitive Receptor; PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter;  
REL = reference exposure level 
Source: Appendix A 
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As noted in Table 13, the project would not exceed any applicable significance threshold after application 
of MM-AIR 1 in Scenarios 1 through 4 or in Scenario 7; however, the project would exceed an applicable 
threshold in both Scenarios 5 and 6. Specifically, the cancer risk in Scenario 5 would exceed BAAQMD’s 
threshold of 10 in million for the cancer risk health impact and the applicable PM2.5 concentration 
threshold would be exceeded in Scenario 6. As noted in Table 8, Scenario 5 analyzes the health impacts 
of the sensitive receptors that would occupy Phase 1 of the project, and sensitive receptors would be 
exposed to emissions from demolition and construction activities associated with Phases 2 through 4 of 
the project. Scenario 6 analyzes the health impacts of the sensitive receptors that would occupy Phase 2 
of the project, and sensitive receptors could be exposed to emissions from demolition and construction 
activities associated with Phases 3 and 4 of the project. Because Scenarios 5 and 6 are the only 
scenarios in which an applicable health risk threshold was exceeded, and because Scenarios 5 and 6 
include residential development contemplated by the project, additional mitigation is available to further 
reduce the potential impact. MM-AIR 2, which requires the installation of minimum efficiency reporting 
value (MERV) 13 filters in proposed residences included in Phases 1 and 2 of the proposed project, is 
recommended to further reduce this impact.   

MM AIR-2 The applicant shall install high efficiency MERV filters with a rating of 13 in the intake of 
the residential ventilation systems in all residential units that would be included in Phases 
1 and 2 of the project. To ensure maintenance and replacement of the MERV filters in the 
individual units, the owner or property manager shall commit to maintaining and replacing 
the MERV 13 filters in accordance with the manufacturer’s recommendations lasting 
through the end of all construction associated with the proposed project. A signed 
commitment letter from the owner/property manager shall be submitted to City prior to the 
first occupancy of Phase 1 of the project. 

Many heating/vacuum/air conditioning (HVAC) filters available in the United States are rated for their 
particle removal efficiency using a laboratory test procedure described in the American Society of 
Heating, Refrigerating, and Air Conditioning Engineers Standard 52.2-2012, Method of Testing General 
Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size. Minimum removal efficiency 
values in these three sized bins are used to assign HVAC filters a single efficiency metric MERV. In 
general, the higher the MERV for a filter, the greater the removal efficiency for one or more particle size 
bins. Average values for approximated outdoor-origin PM2.5 removal efficiencies for several MERV-rated 
filters were derived from Stephens, Brennan, and Harriman.3 Single-pass outdoor-origin PM2.5 removal 
efficiencies range from less than 10 percent for MERV 6 to more than 95 percent for MERV 16 and high-
efficiency particulate air (HEPA) filters.  

MERV 13 filters would trap particles at an efficiency rate of 60 percent. After the installation and 
maintenance of an air filtration system rated at MERV 13 per MM AIR-2, the cancer risk from project 
construction at the MIR (a residence in Phase 1 of the project) would be reduced to approximately 6 per 
million, and the PM2.5 concentrations at the MIR (a sensitive receptor in Phase 2 of the project) would be 

                                                      
 
3 Stephens, Brent, Terry Brennan, and Lew Harriman. 2016. Selecting Ventilation Air Filters to Reduce PM2.5 Of Outdoor 
Origin. September. Website: http://www.conforlab.com.br/wp-content/uploads/2016/10/2016Sep_012-
021_HarrimanFiltersToReducePM2.5.pdf. 
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reduced to approximately 0.13 ȝg/m3. Table 14 provides a summary of impacts to future residents under 
Scenario 5 and 6with this additional mitigation.  

Table 14: Estimated Health Risks and Hazards during Project Construction – Additional 
Mitigation 

Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

�ȝJ�P3) 

Scenario 1: All Offsite Receptors 

Risks and Hazards at the MIR: Infant1 5.96 0.00747 0.01975 

Risks and Hazards at the MIR: Child1 3.00 0.00747 0.01975 

Risks and Hazards at the MIR: Adult1 0.33 0.00747 0.01975 

Scenario 2: Existing Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 3.36 0.00632 0.1557 

Risks and Hazards at the MIR: Child1 0.76 0.00632 0.1557 

Risks and Hazards at the MIR: Adult1 0.084 0.00632 0.1557 

Scenario 3: Existing Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 5.13 0.02127 0.2758 

Risks and Hazards at the MIR: Child1 2.58 0.02127 0.2758 

Risks and Hazards at the MIR: Adult1 0.287 0.02127 0.2758 

Scenario 4: Existing Phase 4 Receptors 

Risks and Hazards at the MIR: Infant1 5.92 0.00743 0.2138 

Risks and Hazards at the MIR: Child1 2.98 0.00743 0.2138 

Risks and Hazards at the MIR: Adult1 0.331 0.00743 0.2138 

Scenario 5: New Phase 1 Receptors 

Risks and Hazards at the MIR: Infant1 5.96 0.00534 0.1099 

Risks and Hazards at the MIR: Child1 1.50 0.00534 0.1099 

Risks and Hazards at the MIR: Adult1 0.17 0.00534 0.1099 
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Scenario 
Cancer Risk 

(risk per million) 

Chronic Non-
Cancer Hazard 

Index2 

Annual PM2.5 
Concentration 

�ȝJ�P3) 

Scenario 6: New Phase 2 Receptors 

Risks and Hazards at the MIR: Infant1 2.85 0.00344 0.1309 

Risks and Hazards at the MIR: Child1 0.52 0.00344 0.1309 

Risks and Hazards at the MIR: Adult1 0.058 0.00344 0.1309 

Scenario 7: New Phase 3 Receptors 

Risks and Hazards at the MIR: Infant1 2.61 0.00314 0.0671 

Risks and Hazards at the MIR: Child1 0.48 0.00314 0.0671 

Risks and Hazards at the MIR: Adult1 0.05 0.00314 0.0671 

Highest from Any Scenario  

Maximum Risks and Hazards 5.96 0.00747 0.2758 

BAAQMD Thresholds of Significance 10 1 0.30 

Exceeds Individual Source Threshold? No No No 

Notes: 
1 The MIR for each scenario analyzed is shown in Table 11. 
2 Chronic non-cancer hazard index was estimated by dividing the annual DPM concentration (as PM2.5 exhaust) by the REL of 5 
ȝg/m3. 
ȝg/m3 = micrograms per liter; BAAQMD = Bay Area Air Quality Management District; DPM = diesel particulate matter;  
MIR = Maximum Impacted Sensitive Receptor; PM2.5 = particulate matter 2.5 microns or less in aerodynamic diameter;  
REL = reference exposure level 
Source: Appendix A 

 

The health risk impacts to the future residents would be less than the BAAQMD recommended 
significance thresholds of 10 in a million and 0.3 ȝg/m3, respectively. Therefore, construction of the 
project would not expose sensitive receptors to substantial pollutant concentrations after the 
implementation of mitigation.  Specifically, Standard Condition AIR-1, MM AIR-1, and MM-2 are 
recommended to reduce potential impacts during construction.   
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MIDWAY VILLAGE PROJECT— AIR QUALITY MEMORANDUM 
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March 18, 2020
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OEHHA Cancer/BAAQMD Risk Methodology

Cancer Risk = DPM x CPF x ASF x DBR x ED x EF x TAH x AF/ AT

Cancer Risk = probability of an individual contracting cancer out of a population of 1 million people
                               over a lifetime exposure duration of 30 years

DPM = long-term average concentration of diesel PM as predicted by the air dispersion model (ug/m3)

CPF  = cancer potency factor for DPM (mg.ke-day)

ASF = age sensitivity factors that are dependent on the age of the exposed individual (unitless)

DBR = daily breathing rates that are dependent on the age of the exposed individual (liters/kg-day)

ED = exposure duration (years)

EF = exposure frequency (days/year)

TAH = time at home factors that are dependent on the age of the exposed individual (%)

AT = averaging time over the lifetime of an individual (days)

AF = adjustment factor for workers and students (unitless)

Cancer Risk Equation Values as recommended by the California Office of Environmental Health Hazards Assessment
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Summary of Each Scenario Analyzed 

Scenario Description of Scenario 

Scenario 1: All Off-site 

Receptors 

All Off-site Receptors: Exposed to Phases 1+2+3+4 

Demolition and Phases 1+2+3+4 Construction 

Scenario 2: Existing Phase 2 

Receptors 

Existing Phase 2 Receptors: Exposed to Phase 1 

Demolition and Phase 1 Construction 

Scenario 3: Existing Phase 3 

Receptors 

Existing Phase 3 Receptors: Exposed to Phases 1+2 

Demolition and Phases 1+2 Construction  

Scenario 4: Existing Phase 4 

Receptors 

Existing Phase 4 Receptors: Exposed to Phases 1+2+3 

Demolition and Phases 1+2+3 Construction 

Scenario 5: New Phase 1 

Receptors 

New Phase 1 Receptors: Exposed to Phases 2+3+4  

Demolition and Phases 2+3+4 Construction 

Scenario 6: New Phase 2 

Receptors 

New Phase 2 Receptors: Exposed to Phases 3+4 

Demolition and Phases 3+4 Construction  

Scenario 7: New Phase 3 

Receptors 

New Phase 3 Receptors: Exposed to Phase 4 

Demolition and Phase 4 Construction 

Source: Appendix B. 
 

Images showing the receptors analyzed in each of the seven scenarios are included below.  The 

following legend corresponds with the graphics used in Figure 1 through Figure 10.   
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Scenario 1: All Off-site Receptors 

All Off-site Receptors: Exposed to Phases 1+2+3+4 Demolition and Phases 1+2+3+4 Construction 

 

Figure 1 Scenario 1: All Off-site Receptors 
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Scenario 2: Existing Phase 2 Receptors 

Existing Phase 2 Receptors: Exposed to Phase 1 Demolition and Phase 1 Construction 

 

Figure 2 Scenario 2 with Construction Map as a Base Map 
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Figure 3 Scenario 2 with Demolition Map as a Base Map 
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Scenario 3: Existing Phase 3 Receptors 

Existing Phase 3 Receptors: Exposed to Phases 1+2 Demolition and Phases 1+2 Construction 

 

Figure 4 Scenario 3 with Construction Map as a Base Map 
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Figure 5 Scenario 3 with Demolition Map as a Base Map 
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Scenario 4: Existing Phase 4 Receptors 

Existing Phase 4 Receptors: Exposed to Phases 1+2+3 Demolition and Phases 1+2+3 Construction 

 

Figure 6 Scenario 4 with Construction Map as a Base Map 
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Figure 7 Scenario 4 with Demolition Map as a Base Map 
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Scenario 5: New Phase 1 Receptors 

New Phase 1 Receptors: Exposed to Phases 2+3+4 Demolition and Phases 2+3+4 Construction 

 

Figure 8 Scenario 5 with Construction Map as a Base Map 
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Scenario 6: New Phase 2 Receptors 

New Phase 2 Receptors: Exposed to Phases 3+4 Demolition and Phases 3+4 Construction  

 

Figure 9 Scenario 6 with Construction Map as a Base Map 
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Scenario 7: New Phase 3 Receptors 

New Phase 3 Receptors: Exposed to Phase 4 Demolition and Phase 4 Construction 

 

Figure 10 Scenario 7  
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Appendix B: Construction Health Risk Assessment Files

Scenario 1 
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Scenario 2  
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Appendix B: Construction Health Risk Assessment Files 
 
 
 
 
 
 

Scenario 3 

Construction Health Risk Assessment Files
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Scenario 5 

Construction Health Risk Assessment Files
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Appendix B: Construction Health Risk Assessment Files 
 
 
 
 
 
 

Scenario 6 

Construction Health Risk Assessment Files
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