Appendix 8.1E
Construction Emissions and Impact Analysis

8.1E.1 Construction Phases

Construction of MEC is expected to last approximately 20 months with the construction occurring in the following four main phases:

· Site preparation;

· Foundation work;

· Installation of major equipment; and

· Construction/installation of major structures.

Site preparation includes clearing, 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 MEC will result from:

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

· Dust entrained during onsite 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;

· 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;

· Exhaust from locomotives used to deliver mechanical equipment to the project area; 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 one to two months of construction when site preparation occurs (i.e., 5 months after notice to proceed). 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 (i.e., 15 months after notice to proceed). Annual emissions are based on the average equipment mix during the 20-month construction period. 

8.1E.2 Available Mitigation Measures

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

· Operational measures, such as limiting time spent with the engine idling by shutting down equipment when not in use;

· 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 Diesel engines meeting federal emissions standards for construction equipment.

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 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 unpaved roads to 15 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. 

8.1E.3 Estimation of Emissions with Mitigation Measures

Tables 8.1E-1 through 8.1E-3 show the estimated maximum daily and annual heavy equipment exhaust and fugitive dust emissions with recommended mitigation measures. Detailed emission calculations are included as Attachment 8.1E-1. 

Table 8.1E-1 






Maximum Daily Emissions During Construction (Month 5; maximum dust emissions), pounds per day







NOx
CO
POC
SOx
PM10

Onsite






Construction Equipment, Fugitive Dust
116.6
30.2
8.4
3.3
47.4

Offsite






Worker Travel, Truck/Rail Deliveries
27.5
49.3
4.9
1.0
1.4

Total =
144.1
79.5
13.3
4.3
48.8

Table 8.1E-2






Maximum Daily Emissions During Construction (Month 15; maximum exhaust emissions), pounds per day







NOx
CO
POC
SOx
PM10

Onsite






Construction Equipment, Fugitive Dust
129.7
35.4
10.0
3.6
18.5

Offsite






Worker Travel, Truck/Rail Deliveries
160.5
831.2
69.6
5.1
5.0

Total =
290.2
866.6
79.6
8.7
23.5

Table 8.1E-3






Annual Emissions During Construction, tons per year







NOx
CO
POC
SOx
PM10

Onsite






Construction Equipment, Fugitive Dust
11.1
3.3
0.9
0.3
4.1

Offsite






Worker Travel, Truck/Rail Deliveries
8.1
51.0
4.2
0.2
0.3

Total =
19.2
54.3
5.1
0.5
4.4

8.1E.4 Analysis of Ambient Impacts from Facility Construction

Ambient air quality impacts from emissions during the construction of MEC 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.

8.1E.4.1 Existing Ambient Levels

As with the modeling analysis of project operating impacts (Section 8.1.4.1.2), the 4th Street and Tully Road monitoring stations in San Jose and the San Francisco monitoring station were used to establish the ambient background levels for the construction impact modeling analysis. Table 8.1‑24 showed the maximum concentrations of NOx, SO2, CO and PM10 recorded for 1995 through 1997 at those monitoring stations.

8.1E.4.2 Dispersion Model

As in the analysis of project operating impacts, the USEPA-approved Industrial Source Complex Short Term (ISCST3) model was used to estimate ambient impacts from construction activities. A detailed discussion of the ISCST3 dispersion model is included in Section 8.1.5.1.2.

The emission sources for the construction site were grouped into two categories: exhaust emissions and dust emissions. An effective emission plume height of 2.0 meters was used for all exhaust emissions. For construction dust emissions, an effective plume height of 0.5 meters was used in the modeling analysis. The exhaust and dust emissions were modeled as a single area source that covered the total area of the construction site. 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 Section 8.1.5.1.2. 

To determine the construction impacts on short-term ambient standards (24 hours and less), the worst-case daily onsite construction emission levels shown in Tables 8.1E-1 and 8.1E-2 were used. For pollutants with annual average ambient standards, the annual onsite emission levels shown in Table 8.1E-3 were used. As with the project operating impact analysis, the meteorological data set used for the construction emission impacts analysis is data collected by IBM at its nearby plant in San Jose during 1993. 

8.1E.4.3 Modeling Results

Based on the emission rates of NOx, SO2, CO, and PM10 and the meteorological data, the ISCST3 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, 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 following the revised USEPA guidance for computing these concentrations (August 9, 1995 Federal Register, 60 FR 40465). The one-hour average was adjusted using the Ozone Limiting Method. 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 8.1E-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 8.1E-4, with the exception of 24-hour PM10 impacts, construction impacts alone for all modeled pollutants are expected to be below the most stringent state and national standards. However, the state 24-hour average PM10 standard is exceeded in the absence of the construction emissions for MEC.

Table 8.1E-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

353d
34

226
51

579
85

 470
-

-
 100


SO2

 1-hour
 24-hour
 Annual

66d
7.6d
1.3

107
24
0

173
32
1.3

 650
 109
-

-
 365
 80


CO

 1-hour
 8-hour

616d
607d

11,500
7,000

12,116
7,607

23,000
10,000

40,000
10,000


PM10

 24-hour
 Annualb
 Annualc

157 e
28.6
28.6

95
25.9
23.7

252
54.5
52.3

50
30
-

 150
-
 50

Notes: 
aOzone limiting method applied for 1-hour average, using maximum background O3 and NO2 level during the period from 1995 to 1997. ARM applied for annual average, using national default 0.75 ratio.
bAnnual Arithmetic Mean.
cAnnual Geometric Mean.
dBased on maximum daily emissions during Month 15.
5Based on maximum daily emissions during Month 5.

The ISCST3 model overpredicts PM10 construction emission impacts due to the cold plume (i.e., ambient temperature) effect of dust emissions. Most of the plume dispersion characteristics in the ISCST3 model are derived from observations of hot plumes associated with typical smoke stacks. The ISCST3 model does compensate for plume temperature; however, for ambient temperature plumes the model assumes negligible buoyancy and dispersion. Consequently, the ambient concentrations in cold plumes remain high even at significant distances from a source. MEC construction site impacts are not unusual in comparison to most construction sites; construction sites that use good dust suppression techniques and low-emitting vehicles typically do not cause violations of air quality standards. The input and output modeling files are being provided electronically.
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