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APPENDIX B.5 

Construction Emissions and Impact Analysis 

Construction Phases 
Construction of GSEP is expected to last approximately 37 months. The construction will 
occur in the following four main phases: 

• Site preparation; 
• Foundation work; 
• Construction/installation of major structures; and, 
• Installation of major equipment. 

Construction Schedule 
The construction sequence for power plant construction includes the following general 
steps: (1) mobilization, (2) site preparation and grading, (3) foundation construction, (4) 
major equipment installation including the solar array field and offsite linears (if required), 
(5) balance of plant construction, (6) testing and commissioning. 

 The total site construction related acreage is ~1887 acres, i.e., temporary disturbance area 
comprised of 1800 acres on the main plant site and ~87 acres for offsite linears, including the 
proposed access road. The maximum acreage disturbed on any one day during constriction 
will be 160 acres. Although the site is essentially flat, the site will require moderate to 
extensive grading and leveling prior to construction of the power blocks, support systems, 
solar array field, and site buildings. 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 
and structures are finished, installation and assembly of the mechanical and electrical 
equipment are scheduled to commence. 

Fugitive dust emissions from the construction of GSEP will result from: 

• Dust entrained during site preparation and finish grading/excavation at the 
construction site; 

• Dust entrained during offsite travel on paved and unpaved surfaces; 

• Dust entrained during 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 Diesel-powered welding machines, electric generators, air compressors, 
and water pumps; 



GENESIS SOLAR ENERGY PROJECT 

• 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, fuel, 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 months of construction when site 
preparation occurs. The worst-case daily exhaust emissions are expected to occur during the 
middle of the construction schedule during the installation of the major mechanical 
equipment. Annual emissions are based on the average equipment mix and use rates during 
the construction period. Daily emissions are derived from the annual values using the 
estimated construction time frame. 

Available Mitigation Measures 
The following mitigation measures are proposed to control exhaust emissions from the 
Diesel heavy equipment used during construction of GSEP: 

• The applicant will have an on-site construction mitigation manager who will be 
responsible for the implementation and compliance of the construction mitigation 
program. The documentation of the ongoing implementation and compliance with 
the proposed construction mitigations will be provided on a periodic basis. 

• All unpaved roads and disturbed areas in the project and laydown construction sites 
will be watered as frequently as necessary to control fugitive dust. The frequency of 
watering will be on a minimum schedule of four (4) times during the daily 
construction activity period. Watering may be reduced or eliminated during periods 
of precipitation. 

• Onsite vehicle speeds will be limited to <15 miles per hour on unpaved areas within 
the project construction site. 

• The construction site entrance(s) will be posted with visible speed limit signs. 

• All construction equipment vehicle tires will be inspected and cleaned as necessary 
to be free of dirt prior to leaving the construction site via paved roadways. 

• Gravel ramps will be provided at the tire cleaning area. 

• All unpaved exits from the construction site will be graveled or treated to reduce 
track-out to public roadways. 

• All construction vehicles will enter the construction site through the treated entrance 
roadways, unless an alternative route has been provided. 

• Construction areas adjacent to any paved roadway will be provided with sandbags 
or other similar measures as specified in the construction Storm Water Pollution 
Prevention Plan (SWPPP) to prevent runoff to roadways. 
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• All paved roads within the construction site will be cleaned on a periodic basis (or 
less during periods of precipitation), to prevent the accumulation of dirt and debris. 

• The first 500 feet of any public roadway exiting the construction site will be cleaned 
on a periodic basis (or less during periods of precipitation), using wet sweepers or 
air filtered dry vacuum sweepers, when construction activity occurs or on any day 
when dirt or runoff from the construction site is visible on the public roadways. 

• Any soil storage piles and/or disturbed areas that remain inactive for longer than 10 
days will be covered, or shall be treated with appropriate dust suppressant 
compounds. 

• All vehicles that are used to transport solid bulk material on public roadways and 
that have the potential to cause visible emissions will be covered, or the materials 
shall be sufficiently wetted and loaded onto the trucks in a manner to minimize 
fugitive dust emissions. A minimum freeboard height of two (2) feet will be required 
on all bulk materials transport. 

• Wind erosion control techniques (such as windbreaks, water, chemical dust 
suppressants, and/or vegetation) will be used on all construction areas that may be 
disturbed. Any windbreaks installed to comply with this condition will remain in 
place until the soil is stabilized or permanently covered with vegetation. 

• Disturbed areas will be re-vegetated as soon as practical. 

To mitigate exhaust emissions from construction equipment, the applicant is proposing the 
following:  

• The applicant will work with the construction contractor to utilize to the extent 
feasible, EPA-ARB Tier 2/Tier 3 engine compliant equipment for equipment over 
100 horsepower. 

• Insure periodic maintenance and inspections per the manufacturers specifications. 

• Reduce idling time through equipment and construction scheduling. 

• Use California low sulfur diesel fuels (<=15 ppmw S).  

Estimation of Emissions with Mitigation Measures 
Tables B.5-1 through B.5-3 show the estimated average daily and annual onsite heavy 
equipment exhaust and fugitive dust emissions with recommended mitigation measures. 
Detailed emission calculations are included in Table B.5-5. 

TABLE B.5-1   AVERAGE DAILY ONSITE EMISSIONS DURING CONSTRUCTION, POUNDS PER DAY 

 NOx CO VOC SOx PM10/PM2.5 

Construction Fugitive Dust 0 0 0 0 203.4/42.7 
Equipment and Vehicle Exhaust 93.7 46.7 13.4 0.11 4.97/4.93 
Total = 93.7 46.7 13.4 0.11 208.4/47.63 
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TABLE B.5-2   AVERAGE ANNUAL ONSITE EMISSIONS DURING CONSTRUCTION, TONS PER YEAR 
 NOx CO VOC SOx PM10/PM2.5 

Construction Fugitive Dust 0 0 0 0 9.14/1.92 
Equipment and Vehicle Exhaust 12.37 6.20 1.77 0.015 0.66/0.65 
Total = 12.37 6.20 1.77 0.015 9.80/2.57 
 

 

TABLE B.5-3   ANNUAL ONSITE EMISSIONS DURING CONSTRUCTION, TONS PER CONSTRUCTION PERIOD (37 MONTHS) 
 NOx CO VOC SOx PM10/PM2.5 

 
Construction Fugitive Dust 0 0 0 0 28.1/5.9 
Equipment and Vehicle Exhaust 38.14 19.01 5.45 0.05 2.02/2.01 
Total = 38.14 19.01 5.45 0.05 30.1/7.91 
 

Analysis of Ambient Impacts from Facility Construction 
Ambient air quality impacts from emissions during the construction of GSEP 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. 

Existing Ambient Levels 
As with the modeling analysis of project operating impacts (Section 5.2), monitoring stations 
delineated in Section 5.2 were used to establish the ambient background levels for the 
construction impact modeling analysis. Table 5.2-15 showed the maximum concentrations of 
NOx, SO2, CO, PM2.5 and PM10 recorded for 2006 through 2008 at those monitoring stations. 

Dispersion Model 
As in the analysis of project operating impacts, the USEPA-approved model AERMOD 
(version 07026) was used to estimate ambient impacts from construction activities. A 
detailed discussion of the AERMOD model and the associated processing programs 
AERSURFACE, AERMET, and AERMAP is included in Section 5.2. The construction 
impacts modeling analysis generally used the same modeling options, receptor locations, 
and meteorological data as used for the project operating impact analysis. To reduce run 
times for the area source(s) modeled for fugitive dust and the large number of point sources 
modeled for mobile combustion source equipment, the TOXICS keyword was used for 
modeling construction impacts.  Also, since maximum impacts due to construction activities 
are expected to occur at or near the property boundary, only the downwash and fenceline 
receptor grids were used for modeling construction impacts.  A detailed discussion of the 
receptor locations and meteorological data is included in Section 5.2.   

The emission sources for the construction site were grouped into two categories: exhaust 
emissions and dust emissions. Combustion equipment exhaust emissions were modeled as 
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twenty-five (25) 10-foot (3.048 meter) high point sources (exhaust parameters of 750 Kelvin, 
64.681 m/s velocity, and 0.1524m diameter) placed at regular 150-meter intervals around a 
160-acre construction area.   Construction fugitive dust emissions were modeled as area 
sources covering the same 160-acre construction area with an effective height of 0.5 meters. 
Based on the location of maximum impacts on the fenceline north of Block 1 in the project 
operating impact analysis, construction sources were located in a 160-acre square-area 
around Block 1 and extending to the north edge of the solar collectors along the north 
Project fenceline.  Combustion and fugitive emissions were assumed to occur for 10 
hours/day (8 AM to 6 PM) consistent with the expected period of onsite construction 
activities generating both exhaust emissions and fugitive dust.   

To determine the construction impacts on short-term ambient standards (24 hours and less), 
the estimated worst-case daily onsite construction emission levels shown in Table B.5-1 
were used. For pollutants with annual average ambient standards, the annual onsite 
emission levels shown in Table B.5-2 were used.  

Modeling Results 
Based on the emission rates of NOx, SO2, CO, PM2.5, and PM10, the modeling options, 
receptor grids, and meteorological data, AERMOD calculates short-term 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 spread over the estimated daily hours of operation. The annual 
impacts are based on the annual emission rates of these pollutants. 

The annual average concentrations of NO2 were computed following the revised USEPA 
guidance for computing these concentrations (August 9, 1995 Federal Register, 60 FR 40465).  
The annual average was calculated using the ambient ratio method (ARM) with the national 
default value of 0.75 for the annual average NO2/NOx ratio. 

The modeling analysis results are shown in Table B.5-4. Also included in the table are the 
maximum background levels that have occurred in the last three years and the resulting 
total ambient impacts. As shown in Table B.5-4, modeled construction impacts for all 
modeled pollutants are below the most stringent state or national standards. However, total 
combined (modeled plus background) impacts are greater than the state PM10 and national 
24-hour PM2.5 standards since background pollutant concentrations already are nearly equal 
to or exceed these standards in the absence of the construction emissions for GSEP. 

TABLE B.5-4   MODELED MAXIMUM CONSTRUCTION IMPACTS 

Pollutant Averaging 
Time 

Maximum 
Construction Impacts 

(µg/m3) 
Background 

(µg/m3) 
Total 

Impact 
(µg/m3) 

State 
Standard 
(µg/m3) 

Federal 
Standard 
(µg/m3) 

NO2a  1-hour 
 Annual 

17.2 
0.31 

149 
38.0 

166 
38.3 

339 
57 

- 
 100 

SO2 
 1-hour 
3-hour 

 24-hour 
 Annual 

0.020 
0.014 
0.003 
0.0005 

47.2 
31.2 
13.1 
2.7 

47.22 
31.21 
13.10 
2.70 

 655 
- 

 105 
- 

- 
1300 
 365 
 80 

CO  1-hour 
 8-hour 

8.58 
2.25 

2530 
1789 

2539 
1791 

23,000 
10,000 

40,000 
10,000 
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PM10  24-hour 
 Annualb 

45.0 
0.82 

88 
31.0 

133.0 
31.8 

50 
20 

 150 
- 

PM2.5  24-hour 
 Annualb 

9.45 
0.19 

28 
10.4 

37.5 
10.6 

- 
12 

 35 
15.0 

Notes:  
aARM applied for annual average, using national default 0.75 ratio. 
bAnnual Arithmetic Mean. 

 
Again, AAQS are only exceeded for pollutants and averaging times where background 
concentrations already are nearly equal to or exceed the AAQS.  It should be noted that 
modeled GSEP construction impacts are not unusual in comparison to modeled impacts for 
most construction sites; in practice, construction sites that use good dust suppression 
techniques and low-emitting vehicles typically would not be expected to cause exceedances 
of ambient air quality standards. The input and output modeling files are being provided 
electronically to the appropriate agencies. 

Attachment - Detailed Emission Calculations 
Table B.5-5 Construction Emissions Calculations 

Table B.5-6 Construction Equipment Schedules 

Table B.5-7 Construction Manpower Schedules 

Table B.5-8 MDAB EMFAC Output 

Table B.5-9 EMFAC Composite EF Calculations 

Table B.5-10 Construction Modeling Impact Summary 

 

 

 




















































































