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Air Quality and Greenhouse Gas Emissions Analysis Assumptions 

Construction Emissions 

For purposes of estimating Project emissions, and based on information provided by the 

applicant, it is assumed that construction of the Project would commence in January 2016 and 

will last approximately 31 months, ending in August 2018.  

The analysis presented herein assumes a construction start date of January 2016, which 

represented the earliest date at which construction would initiate, as anticipated by the 

applicant’s construction team. Assuming the earliest start date for construction represents the 

worst-case scenario for criteria air pollutant emissions because equipment and vehicle emission 

factors for later years would be slightly less due to more stringent standards for in-use off-road 

equipment and heavy-duty trucks, as well as fleet turnover replacing older equipment and 

vehicles in later years. 

As discussed in Section 2.2.3, Project Description, of this Addendum, Project construction would 

entail demolition, site preparation, grading, trenching/utility installation, building construction, 

paving, and architectural coating. Demolition is anticipated to be completed in two separate 

demolition phases that would be approximately three months and two months, respectively. It 

was assumed that the first demolition phase (4/4/2016 – 7/4/2016) would involve demolition of 

approximately 246,244 square feet of building space and the second demolition phase (3/1/2017 

– 5/5/2017) would involve demolition of approximately 203,367 square feet of building space. A 

continual site preparation phase (4/4/2016 – 6/5/2017) and a continual grading phase (5/4/2016 – 

8/5/2017) were conservatively assumed to represent recurrent fine grading and preparation of 

building pad sites to support various development throughout construction of the Project. 

Similarly, trenching was conservatively assumed to occur continually over approximately two 

years (4/4/2016 – 5/4/2018) to represent installation of various utilities throughout the Project 

site. It is anticipated, however, that site preparation, grading, and trenching construction 

activities would not occur every day during these phases. In addition, site preparation, grading, 

and trenching construction activities would not occur at the maximum intensity of construction 

activity (e.g., construction equipment operation, worker and truck trips) assumed in the 

emissions modeling every day during these phases. Furthermore, because portions of the Project 

site would remain in operation and accessible to the public during construction of other portions 

of the site, typical paving activities would entail spot or patch paving, whereas a portion of the 

site is paved when not occupied instead of the entire site paved at once. As such, construction 

activities would likely be intermittent; however, due to the speculative nature of determining 
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when these intermittent activities would occur, Project construction phases were conservatively 

assumed to be continuous. 

To accommodate excavation of three detention basins on the Project site, it was assumed that 

export of excavated material would occur during three distinct export phases (4/1/2016 – 

5/31/2016, 1/1/2017 – 2/28/2017, and 5/1/217 – 6/30/2017). It is anticipated each export phase 

would include transport of 21,000 cubic yards of material off site, totaling 63,000 cubic yards of 

exported material over the duration of Project construction.  

Four distinct building construction phases and associated architectural coating phases were assumed 

to reflect buildout of the proposed retail, residential, and parking components. The first two building 

construction phases (1/4/2016 – 3/3/2017 and 6/2/2016 – 5/4/2018) represent construction of the mall 

component, the third building construction phase (9/4/2016 – 5/4/2018) represents construction of 

the Project’s residential component, and the fourth building construction phase (1/2/2017– 5/4/2018) 

represents construction of the commercial parking structure. As previously mentioned, an 

architectural coating phase (i.e., application of paint and finishes) was assumed for each building 

construction phase and the area to be coated was calculated based on the square footage estimated to 

be built during each building construction phase and the California Environmental Emissions 

Estimator Model (CalEEMod) default equations for estimating area-to-be-coated.
1
 See Appendix B 

for Project construction assumption details. 

Based on these considerations, the construction scenario assumptions used in CalEEMod represent 

a conservative construction scenario in terms of estimating maximum daily emissions, as presented 

in this criteria air pollutant emissions analysis, as well as annual emissions, which are evaluated in 

the greenhouse gas (GHG) emissions analysis (Section 3.7, Greenhouse Gas Emissions). 

Construction criteria air pollutant emissions presented in the analysis represent the maximum 

daily winter or summer emissions results from CalEEMod. Construction emissions presented in 

Table 4 in Section 3.3, Air Quality, of this Addendum, are provided in the “mitigated” 

CalEEMod output. These estimates reflect compliance with South Coast Air Quality 

Management District (SCAQMD) standard dust control measures (Rule 403), resulting in a 61% 

reduction of on-site fugitive dust, and incorporation of Tier 4 Interim equipment. Although 

implementation of dust control measures reflects compliance with a required SCAQMD rule and 

incorporation of Tier 4 Interim equipment reflects an applicant-proposed Project design feature, 

which are both not considered mitigation measures for the analysis presented herein, the 

                                                 
1
  CAPCOA (California Air Pollution Control Officers Association). 2013. California Emissions Estimator Model 

(CalEEMod) User’s Guide Version 2013.2. Prepared by Environ International Corporation and the California 

Air Districts. July 2013. http://www.aqmd.gov/docs/default-source/caleemod/usersguide.pdf?sfvrsn=2. 



APPENDIX B (Continued) 

  8914 
 B-3 February 2016  

emission estimates are presented as “mitigated” emissions in the CalEEMod output as these 

assumptions are inputted in the Mitigation option of the model. 

Construction GHG emissions presented in Table 7 reflect both the “unmitigated” and “mitigated” 

CalEEMod output. Incorporation of dust control measures and Tier 4 Interim equipment, as 

discussed in Section 3.3, Air Quality, of this Addendum, do not reduce Project-generated 

construction GHG emissions.  

Operational Emissions 

CalEEMod, which is the emission estimator model currently recommended by the SCAQMD, 

was used to estimate daily emissions from the operational sources. For Project land uses that 

CalEEMod does not include as input options, surrogate land uses were selected to represent the 

proposed land use based on similar land use characteristics and associated model default values. 

CalEEMod operational emissions modeling land use assumptions include the following (square 

footage estimates are approximate): 617,525 square feet of retail (modeled as a regional 

shopping center), 109,070 square feet for the cinema (modeled as a movie theater), 40,102 

square feet for the fitness center (modeled as a health club), 133,212 square feet of restaurant 

space (modeled as a high turnover site down restaurant), 45,890 square feet for the flex 

retail/medical office land use (modeled as a medical office building), 988 residential units 

(modeled as low-rise apartments), 1,201,560 square feet for the parking lot (modeled as a 

parking lot, but area estimates included other asphalt surfaces), and 1,303,692 square feet for the 

parking structure (modeled as unenclosed parking with an elevator). Total gross-leasable space 

for the restaurant land use is estimated to be 115,354 square feet; however, the restaurant space 

would also include an additional 17,858 square feet of occupied patio space. As such, for the 

purposes of emissions modeling, the patio space was conservatively assumed in the total land use 

square footage for the restaurant land use. 

The Project would primarily impact air quality through vehicular traffic generated by employees 

and customers/patients of the commercial/retail and medical office land uses and residents of the 

apartment land uses. Emission factors representing the vehicle mix and emissions for the year 

2018 were used to estimate emissions, which is conservative as the Project’s first full year of 

operation would likely occur in a later year. 

To be conservative, as well as consistent with the traffic impact analysis (TIA)
2
 prepared for the 

Project (Appendix G), operational emissions were modeled in CalEEMod under the assumption 

                                                 
2
  LLG (Linscott, Law, and Greenspan Engineers). 2015. Traffic Impact Analysis for the Addendum to the City of 

Laguna Hills General Plan Program Environmental Impact Report for the Five Lagunas Project, Laguna Hills, 

California. Prepared for Merlone Geier Partners LLC, Dudek, and City of Laguna Hills. November 13, 2015.  
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that Project buildout would occur in 2018. Assuming the earliest start date for Project buildout 

represents the worst-case scenario for criteria air pollutant emissions because vehicle emission 

factors for later years would be slightly less due to more stringent standards, as well as fleet 

turnover replacing older vehicles in later years. 

On-road vehicular emissions associated with the Project and Existing scenarios were modeled 

using trip-generation rates for the Project from the TIA. As presented in the TIA and Table 16, 

Project Trip Generation, trip rates were identified for the following land uses for typical weekday 

and Saturday operational scenarios: mall (including retail, cinema, health club, and restaurant), 

medical office, and apartments. As noted above, the emissions analysis included the patio space 

in the restaurant land use total; however, the trips associated with the restaurant land use would 

remain the same with and without the patio space. As such, the mall trip rate was adjusted and 

applied to the retail, cinema, health club, and restaurant land uses so that the total weekday trips 

and total Saturday trips would match the daily trips estimated in the TIA. Because the TIA did 

not include a separate Sunday trip rate, the Saturday trip rate identified in the TIA was assumed 

for the Sunday trip rate in CalEEMod.  

The California Air Pollution Control Officers Association (CAPCOA) has developed 

methodologies for quantifying the emission reductions associated with numerous mitigation 

measures.
3,4

 Several of the measures are related to land use and transportation planning that 

would reduce vehicle trips and/or trip lengths, enhance walking and bicycles as alternative 

modes of transportation, enhance availability of transit, and incorporate other approaches. 

Based on the Project site setting, it was assumed that the Project would represent an increase 

in diversity, the residential component of the Project would represent an increase in density, 

and the Project would result in an improvement to the pedestrian network, pursuant to 

CAPCOA methodology (as further described below), which would result in emissions 

reductions from mobile sources. 

An increase in diversity assumes that multiple land uses are located on site or within ¼-mile 

offsite. Having different types of land uses near one another can decrease vehicle miles traveled 

(VMT) since trips between land use types are shorter and may be accommodated by non-auto 

modes of transport. For example when residential areas are in the same neighborhood as retail, 

office buildings, and restaurants, a resident does not need to travel outside of the neighborhood 

                                                 
3
  In 2010, CAPCOA published a resource document titled Quantifying Greenhouse Gas Mitigation Measures: A 

Resource for Local Government to Assess Emission Reductions from Greenhouse Gas Mitigation Measures. 

Although this resource was intended to develop methods to quantify GHG emission reductions, measures that 

would reduce emissions associated with mobile sources (motor vehicle trips), natural gas consumption, and 

landscape maintenance equipment operation would also reduce criteria air pollutant emissions. 
4
  CAPCOA. 2010. Quantifying Greenhouse Gas Mitigation Measures: A Resource for Local Government to 

Assess Emission Reductions from Greenhouse Gas Mitigation Measures. August 2010. 
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to meet his/her trip needs. The Project would include retail, a cinema, fitness center, and 

residences, which represent a diverse development. 

An increase in density “reduces” emissions associated with traffic in several ways. Increased 

densities affect the distance people travel and provide greater options for the mode of travel they 

choose. This strategy also provides a foundation for implementation of many other strategies that 

would benefit from increased densities. For example, transit ridership increases with density, 

which justifies enhanced transit service. The reductions in mobile source emissions are 

quantified based on reductions to VMT, and the relationship between density and VMT is 

described by its elasticity. The Project would represent an increase in density compared to the 

typical suburban densities in North America as assumed in CalEEMod (7.6 housing units per 

acre); therefore, the Project would result in emission reductions associated with reduced VMT. 

Pedestrian network improvements include providing access and links to pedestrian facilities 

contiguous with the project site and minimizing barriers to pedestrian access and interconnectivity, 

which would encourage pedestrian travel. The Project will enhance the site’s pedestrian and bicycle 

connectivity as described in Section 2.2.3, Project Description, of this Addendum. 

Emissions from energy sources include natural gas combustion for appliances and space and 

water heating. For the Project, 2013 Title 24 values and default non-Title 24 energy intensities 

were used. Title 24 of the California Code of Regulation serves to enhance and regulate 

California’s building standards. The most recent amendments, referred to as the 2013 standards, 

became effective on July 1, 2014. Buildings constructed in accordance with the 2013 standards 

will use 25% less energy for lighting, heating, cooling, ventilation, and water heating than the 

2008 standards.
5
 For the proposed Project emissions scenario, a “mitigation measure” was 

applied assuming a 25% reduction from the 2008 standards (the basis for the default energy 

usage factors in CalEEMod) to reflect the benefits of compliance with the 2013 standards.  

For the Existing scenario, default historical Title 24 and non-Title 24 energy intensities were 

used.
 
In the energy source emission calculations in CalEEMod, the use of “Historical Data” 

assumes building operation in compliance with building code standards that were in effect in 

2005.
6
 Because the existing structures were constructed prior to 2005, it is reasonable to assume 

use of historical data to more accurately estimate energy source emissions associated with 

                                                 
5
  CEC (California Energy Commission). 2012. “Building Energy Efficiency Standards – Frequently Asked 

Questions.” May 2012. http://www.energy.ca.gov/title24/2013standards/rulemaking/documents/2013_ 

Building_Energy_Efficiency_Standards_FAQ.pdf. 
6
  CAPCOA. 2013. California Emissions Estimator Model (CalEEMod) User’s Guide Version 2013.2. Prepared 

by Environ International Corporation and the California Air Districts. July 2013. 
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buildings that are less efficient compared to buildings in compliance with current building code 

standards, which are more efficient.  

Operational criteria air pollutant emissions presented in the analysis represent the maximum 

daily winter or summer emissions results from CalEEMod. Operational emissions presented in 

Table 5 in Section 3.3, Air Quality, of this Addendum, are provided in the “mitigated” 

CalEEMod output. These estimates reflect compliance with 2013 Title 24 energy efficiency 

requirements resulting in a minor decrease in energy (natural gas) emissions compared to the 

model default assumption of compliance with 2008 Title 24 standards. In addition, it was 

assumed that the Project would increase diversity, increase residential density, and improve the 

pedestrian network (See Section 3.7, Greenhouse Gas Emissions, for details). Although these 

assumptions are not considered mitigation measures for the analysis presented herein, the 

emission estimates are presented as “mitigated” emissions in the CalEEMod output as these 

assumptions are inputted in the mitigation option of the model. 

Operational GHG emissions presented in Table 8, in Section 3.7, Greenhouse Gas Emissions, 

of this Addendum, for the proposed Project are provided in the “mitigated” CalEEMod output. 

These estimates reflect compliance with 2013 Title 24 energy efficiency requirements, an 

increase in land use diversity, increase in residential density, improvement of the pedestrian 

network, application of an indoor water conservation strategy (20% reduction consistent with 

CALGreen requirements), use of water-efficient irrigation systems, and a 75% diversion of 

solid waste per Assembly Bill 341. Although these assumptions are not considered mitigation 

measures for the analysis presented herein, the emission estimates are presented as “mitigated” 

emissions in the CalEEMod output as these assumptions are inputted in the mitigation option 

of the model. 
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