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This appendix presents construction emissions data for the new facility site and configuration. 

A-2.1 CONSTRUCTION PHASES 

Construction of Larkspur III is expected to last approximately 7 months. The construction will occur in 
the following two main phases: 

• Site grading; and, 
• Site building (includes concrete pouring and installation of major equipment). 

The site where the Larkspur 3 equipment will be installed is approximately 0.7 acres in size and is 
essentially flat. As such, the site will require only minimum grading and leveling. Site preparation 
includes finish grading, excavation of footings and foundations, and backfilling operations. After site 
preparation is finished, the construction of the foundations and structures is expected to begin. Once the 
foundations are finished, installation and assembly of the mechanical and electrical equipment are 
scheduled to commence. 

Fugitive dust emissions from the construction of Larkspur III will result from: 
• Site preparation and finish grading/excavation at the construction site; 
• Onsite travel on unpaved surfaces; 
• Aggregate and soil loading and unloading operations; and 
• Wind erosion of areas disturbed during construction activities. 

Combustion emissions during construction will result from: 
• Exhaust from the diesel construction equipment used for site preparation, grading, excavation, 

and construction of onsite structures; 
• Exhaust from water trucks used to control construction dust emissions; 
• Exhaust from pickup trucks and diesel trucks used to transport workers and materials around the 

construction site; 
• Exhaust from diesel trucks used to deliver concrete, equipment, and construction supplies to the 

construction site; and exhaust from automobiles used by workers to commute to the construction 
site.

To determine the potential worst-case daily construction impacts, exhaust and dust emission rates have 
been evaluated for each source of emissions.  Worst-case daily dust emissions are expected to occur 
during the first 3 months of construction when site preparation occurs.  The worst-case daily exhaust 
emissions are also expected to occur during the first three months of the construction schedule during the 
site grading and site preparation activities.  Annual emissions are based on the average equipment mix 
during the 8-month construction period. 

A-2.2 AVAILABLE MITIGATION MEASURES 

The following mitigation measures are proposed to control exhaust emissions from the diesel heavy 
equipment used during construction of Larkspur III: 

• Operational measures, including limits on time spent with the engine idling by shutting down 
equipment when not in use; 
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• Regular preventive maintenance to prevent emission increases due to engine problems;  
• Use of low sulfur and low aromatic fuel meeting California standards for motor vehicle diesel 

fuel; and 
• Use of low-emitting gas and diesel engines meeting state and federal emissions standards (Tier I, 

II, and III) for construction equipment, including, but not limited to catalytic converter systems 
and particulate filter systems. 

The following mitigation measures are proposed to control fugitive dust emissions during construction of 
the project: 

• Use either water application or chemical dust suppressant application to control dust emissions 
from on-site unpaved road travel and unpaved parking areas; 

• Use vacuum sweeping and/or water flushing of paved road surface to remove buildup of loose 
material to control dust emissions from travel on the paved access road (including adjacent public 
streets impacted by construction activities) and paved parking areas; 

• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain at 
least two feet of freeboard; 

• Limit traffic speeds on all unpaved site areas to 5 mph; 
• Install sandbags or other erosion control measures to prevent silt runoff to roadways; 
• Replant vegetation in disturbed areas as quickly as possible; 
• Use wheel washers or wash off tires of all trucks exiting construction site; and 
• Mitigate fugitive dust emissions from wind erosion of areas disturbed from construction activities 

(including storage piles) by application of either water or chemical dust suppressant. 

A-2.3  ESTIMATION OF EMISSIONS WITH MITIGATION MEASURES 

A detailed Excel Workbook was created to develop construction emissions estimates for the entire 
construction effort.  The resulting emissions tables are presented later in this Appendix. Equipment-
specific emissions factors were used to estimate mass emissions for all criteria pollutants from diesel-
fueled construction equipment (USEPA 2004a; USEPA 1991).  For calculations of construction emissions 
the assumptions were made that the construction of the Project would occur over an 8-month period with 
an 8-hour workday and a 5-day workweek.  The Project engineering contractor provided a list of 
equipment needed during each month of the construction effort.  This list, which is reproduced in Table 
A-2-1, provided the basis for estimating pollutant emissions throughout the term of construction, and 
helped to identify the periods of probable maximum short-term emissions.  An ultra-low fuel sulfur 
content of 0.0015 percent by weight (15 ppm) was assumed for all diesel equipment operations. 

Fugitive dust emissions resulting from onsite soil disturbances were also estimated in separate worksheets 
of the Construction Excel Workbook using USEPA emission factors for bulldozing and dirt-pushing, 
travel on unpaved roads and handling/storage of aggregate materials.  A dust control efficiency of 
85 percent was assumed to be achieved for these activities by frequent watering or adding chemical dust 
suppressants when required.   

Emissions from on-road heavy trucks and worker commute trips were estimated using emission factors 
developed by means of the EMFAC2002 model, with inputs representing San Diego County.  
Construction workers were assumed to commute to the site from the south San Diego County area. 
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Table A-2-1 
Anticipated Construction Equipment 

Equipment Quantity Months of 
Service 

Horse power 
Rating 

Concrete Truck 1 5 250 
Grader 1 3 250 

Concrete Boom 
Truck 1 5 225 

Water Trucks 1 8 250 

Mobile Cranes 1 5 250 

Table A-2-2 and Table A-2-3 respectively, present the estimated maximum daily emissions and total 
emissions of air pollutants over the 8-month construction project. 

TABLE A-2-2 
DAILY MAXIMUM CRITERIA POLLUTANT CONSTRUCTION EMISSIONS (lbs/day) 

Emission Type PM10 CO VOC NOx SOx 
Site Clearing (Months 1 - 3) 

Combustion exhaust 1.06 7.63 2.82 29.03 0.03 
Fugitive dust 0.85 - - - - 
Site Clearing Emissions Daily Max 1.9 7.6 2.8 29.0 0.03 

Concrete Pouring (Months 4 – 8) 
Combustion exhaust 1.65 12.15 4.32 42.59 0.04 
Fugitive dust 0.63 - - - - 
Concrete Pouring Emissions Daily Max 2.3 12.2 4.3 42.6 0.04 

On Road Vehicles (Duration of Project) 
Heavy Trucks 9.32 0.36 0.08 1.29 0.00 
Passenger Vehicles 7.78 15.6 1.68 1.68 0.01 
Daily Emissions from On-Road Vehicles 17.1 16.0 1.8 3.0 0.0 
Max Daily Emissions from Any Activity 19.4 28.1 6.1 45.6 0.1 

Notes: 
- = not applicable 
CO = carbon monoxide 
lbs = pounds 
NOx = nitrogen oxide(s) 
PM10 = particulate matter less than 10 micrometers in diameter 
VOC = volatile organic compounds 
SOx = sulfur oxide(s) 

TABLE A-2-3 
TOTAL PROJECT CONSTRUCTION EMISSIONS OF CRITERIA POLLUTANTS (Tons)

Emission Type PM10 CO VOC NOx SOx 
Site Clearing (Months 1 - 3) 

Combustion exhaust 0.01 0.10 0.04 0.36 0.00 
Fugitive dust 0.01 - - - - 
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TABLE A-2-3 
TOTAL PROJECT CONSTRUCTION EMISSIONS OF CRITERIA POLLUTANTS (Tons)
Total Emissions from Site Clearing 0.02 0.10 0.04 0.36 0.00 

Concrete Pouring (Months 3 – 7) 
Combustion exhaust 0.09 0.67 0.24 2.34 0.00 
Fugitive dust 0.03 - - - - 
Total Emissions from Concrete Pouring 0.11 0.67 0.24 2.34 0.00 

On Road Vehicles (Duration of Project) 
Heavy Trucks 0.25 0.00 0.01 0.04 0.00 
Passenger Vehicles 0.60 1.20 0.12 0.13 0.00 
Total Emissions from On-Road Vehicles 0.85 1.20 0.13 0.17 0.00 
Total Project Emissions (tons) 1.0 2.0 0.4 2.9 0.0 

Notes: 
- = not applicable 
CO = carbon monoxide 
NOx = nitrogen oxide(s) 
PM10 = particulate matter less than 10 micrometers in diameter 
VOC = volatile compounds 
SOx = sulfur oxide(s) 

A-2.4 ANALYSIS OF AMBIENT IMPACTS FROM FACILITY CONSTRUCTION 

Ambient air quality impacts from emissions during the construction of Larkspur 3 were estimated using 
an air quality dispersion modeling analysis.  The modeling analysis considers the construction site 
location, the surrounding topography, and the sources of emissions during construction, including vehicle 
and equipment exhaust emissions and fugitive dust. 

Development of Project emissions estimates over the planned 7-month construction period is described in 
the previous section.  For purposes of evaluating construction air quality impacts, it is useful to break the 
construction schedule into a sequence of essentially non-overlapping phases, each occurring on specific 
areas of the site and with characteristic equipment and vehicle requirements.  The Excel Workbook used 
to estimate pollutant emissions from each construction task was organized to conduct separate 
calculations of equipment exhaust and fugitive dust emissions associated with each distinct construction 
activity.  Emissions from heavy truck trips and worker commuter trips to and from the site during specific 
construction activities were also included. These worksheets are presented at the end of this appendix. 

Each phase of construction will require different numbers and sizes of construction equipment operating 
at different locations within the Larkspur site.  Thus it is not obvious which activity would be likely to 
produce the highest offsite concentrations for the different pollutants and averaging times governed by 
ambient air quality standards.  Experience shows that the pollutants and averaging times that are generally 
most important for construction emissions in California are: one-hour NO2 concentrations and 24-hour 
PM10/PM2.5 concentrations; therefore the focus was on scenarios that would maximize potential offsite 
impacts for these values.  The principal criteria for selecting these modeling scenarios were magnitude of 
estimated emissions, activity duration and proximity of emission sources to the Larkspur site boundary. 
The selected scenarios for the Larkspur construction effort are: 

- Site Grading (Months 1-3) 
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- Site Building (Months 4-8). 

For each scenario, short-term impacts were modeled using the equipment grouping that would be 
expected to cause the highest emissions on the same day.  All construction activities were assumed to 
occur during an 8-hour day.  Calculation of annual emissions assumed all construction activities that 
would occur over the entire 8-month construction period. 

A-2.5 EXISTING AMBIENT LEVELS 

As with the modeling analysis of project operating impacts (Section 3.1), monitoring stations delineated 
in Section 3.1 were used to establish the ambient background levels for the construction impact modeling 
analysis.   

A-2.6 DISPERSION MODELING METHODS 

As in the analysis of project operating impacts, the AERMOD model was used to estimate ambient 
impacts from construction activities.  A detailed discussion of the AERMOD dispersion model is included 
in Section 3.1.2.3.  The emission sources for the construction site were grouped into two categories: 
exhaust emissions and dust emissions.  The exhaust emissions were modeled as multiple volume sources 
located at the areas of the construction site where the activities are expected to occur.  For NOx, the ozone 
limiting method (OLM) was used and the equipment assumed to be onsite were modeled as point sources 
with stack parameters of 4 meter stack height, 622ºK stack temperature, stack diameters of 0.076 to 0.127 
meters, and exit velocities between 53.2 to 76.6 meters per second, depending on the size (horsepower) of 
the specific piece of construction equipment.  The stack parameters were obtained from the California Air 
Resources Board document Risk Management Guidance for the Permitting of New Stationary Diesel-
Fueled Engines. October 2000.  The NO2 emission rates for each piece of equipment were used.  The 
emission rates were calculated based on the hours of operation, horsepower, and SCAB Fleet Average 
Emission Factors for 2007.  The dust emissions were modeled as a single area source that covered the 
total area of the construction site with an effective emission plume height of 2 meters.  The construction 
impacts modeling analysis used the same receptor locations as used for the project operating impact 
analysis.  A detailed discussion of the receptor locations is included in Sections 3.1.7 and 3.1.8.   

To determine the construction impacts on short-term ambient standards (24 hours and less), the worst-
case daily onsite construction emission levels shown in Table A-2-2 were used.  The annual onsite 
emission levels shown in Table A-2-3 were used for pollutants with annual average ambient standards.  
As with the project operating impact analysis, the meteorological data set used for the construction 
emission impacts analysis is data collected from the AQMD Otay Mesa met station for 2000-2002. 

A-2.7 MODELING RESULTS 

Based on the emission rates of NOx, SO2, CO, PM2.5, and PM10 and the meteorological data, the model 
calculates hourly and annual ambient impacts for each pollutant.  As mentioned above, the modeled 1-
hour, 3-hour 8-hour, and 24-hour ambient impacts are based on the worst-case daily emission rates of 
NOx, SO2, CO, PM2.5, and PM10.  The annual impacts are based on the annual emission rates of these 
pollutants.

The one-hour and annual average concentrations of NO2 were computed using the AERMOD OLM. The 
model incorporated recorded hourly ozone data from the Otay Mesa monitoring station for 2000-2002. 
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The construction modeling analysis results are shown in Tables A-2-4a and A-2-4b. Also included in the 
tables are the maximum background levels that have occurred in the last three years and the resulting total 
ambient impacts.  As shown in Tables A-2-4a and A-2-4b, with the exception of 24-hour PM2.5 and PM10 

impacts for the state standard, construction impacts for all modeled pollutants are expected to be below 
the most stringent state and national standards.  The state 24-hour PM2.5 and PM10 standards are already 
exceeded in the absence of construction emissions for Larkspur 3. 
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Dump And Delivery Trucks

HHDT-DSL
Vehicles 28021
VMT/1000 2653
Trips   471663

Run Exh 2.8
Idle Exh 0.3
Start Ex 0

-------
Total Ex 3.1

Diurnal 0
Hot Soak 0
Running 0
Resting 0

-------
Total   3.1
EF (lbs/VMT) 1.31E-05

Run Exh 11.89
Idle Exh 1.19
Start Ex 0

-------
Total Ex 13.08
EF (lbs/VMT) 5.55E-05

Run Exh 45.67
Idle Exh 1.75
Start Ex 0

-------
Total Ex 47.42
EF (lbs/VMT) 2.01E-04

Run Exh 4.93
Idle Exh 0.11
Start Ex 0

-------
Total Ex 5.04
EF (lbs/VMT) 2.14E-05

Run Exh 1.71
Idle Exh 0.05
Start Ex 0

-------
Total Ex 1.76

TireWear 0.07
BrakeWr 0.06

-------
Total   1.9
EF (lbs/VMT) 8.06E-06

Lead    0
0.05

EF (lbs/VMT) 2.12E-07
Fuel Consumption (000 gallons)
Gasoline 0
Diesel  453.63

PM10 Emissions

SOx

Total Organic Gas Emissions

Carbon Monoxide Emissions

Oxides of Nitrogen Emissions

Carbon Dioxide Emissions (000)
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