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Appendix 3.1E

Construction Emissions and Impact Analysis

The original AFC Appendix 8.1E is now Amendment Appendix 3.1E. Significant changes
have occurred with respect to site size and layout, and as such this appendix presents
updated construction emissions data for the new facility site and configuration.

3.1E.1 Construction Phases

Construction of RCEC is expected to last approximately 24 months, with actual construction
activity occurring for 20 months. The construction will occur in the following four main
phases:

e Site preparation;

e Foundation work;

e Construction/installation of major structures; and,

¢ Installation of major equipment.

The site is approximately 18.3 acres in size and is essentially flat. As such, the site will
require only minimum grading and leveling prior to construction of the power blocks,
support systems, 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 RCEC will result from:

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

¢ Dust entrained during onsite travel on paved and unpaved surfaces;

e Dust entrained during aggregate and soil loading and unloading operations; and

e Wind erosion of areas disturbed during construction activities.

Combustion emissions during construction will result from:

e Exhaust from the Diesel construction equipment used for site preparation, grading,
excavation, and construction of onsite structures;

e Exhaust from water trucks used to control construction dust emissions;

e Exhaust from Diesel-powered welding machines, electric generators, air compressors,
and water pumps;

e Exhaust from pickup trucks and Diesel trucks used to transport workers and materials
around the construction site;
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e Exhaust from Diesel trucks used to deliver concrete, fuel, and construction supplies to
the construction site; and

e 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 1-3 months of construction when site
preparation occurs. The worst-case daily exhaust emissions are expected to occur near the
middle of the construction schedule during the installation of the major mechanical
equipment. Annual emissions are based on the average equipment mix during the 20-month
construction period.

3.1E.2 Available Mitigation Measures

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

e 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;

e Use of low sulfur and low aromatic fuel meeting California standards for motor vehicle
Diesel fuel; and

e 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:

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

e 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;

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

e Limit traffic speeds on all unpaved site areas to 5 mph;
¢ Install sandbags or other erosion control measures to prevent silt runoff to roadways;
e Replant vegetation in disturbed areas as quickly as possible;

e Use wheel washers or wash off tires of all trucks exiting construction site; and
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e 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.

3.1E.3 Estimation of Emissions with Mitigation Measures

Table 3.1E-1 shows the estimated maximum daily and annual heavy equipment exhaust and
fugitive dust emissions with recommended mitigation measures. Detailed emission
calculations are included in Table 3.1E-3.

Table 3.1E-1 Summary of Construction Emissions

PM10 PM2.5 NOx co voC SOx
Daily Emissions of 246 3.93 NA NA NA NA
Fugitive Dust, Ibs

Daily Onsite 114 10.3 212.3 88.7 24.2 413
Exhaust

Emissions, Ibs

Daily Offsite 0.69 0.64 14.79 96.48 10.45 0.09
Exhaust

Emissions, Ibs

Total Daily 36.7 14.9 227.1 185.2 34.7 M4

Emissions, lbs

Total Construction Period Emissions

Period Emissions 2.87 0.49 NA NA NA NA
of Fugitive Dust,

tons

Period Onsite 1.29 1.14 18.86 9.1 253 414
Exhaust

Emissions, tons

Period Offsite 0.18 0.17 3.79 25.0 2,72 0.023
Exhaust

Emissions, tons

Total Period 4.34 1.8 22.7 34.1 5.25 4.16
Emissions, tons

3.1E.4 Analysis of Ambient Impacts from Facility Construction

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

3.1E.4.1 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. Table 3.1-13 showed the maximum concentrations of
NO,, SO, CO and PMyp recorded for the most recent 3-year period at those monitoring
stations.

3.1E.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
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construction activities. A detailed discussion of the ISCST3 dispersion model is included in
Section 3.1.7.

The emission sources for the construction site were grouped into two categories: exhaust
emissions and dust emissions. The exhaust emissions were modeled as 28 point sources
located at 50 meter intervals across the total area of the construction site with stack
parameters of 10 foot stack height, 890°F stack temperature, 0.5 foot stack diameter, and
volumetric flowrate of 2500 acfm. 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
0.5 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 Tables 3.1E-1 and 3.1E-3
were used. For pollutants with annual average ambient standards, the annual onsite
emission levels shown in Tables 3.1E-1 and 3.1E-3 were used. As with the project operating
impact analysis, the meteorological data set used for the construction emission impacts
analysis is data collected from the AQMD Union City met station for 1990-1994.

3.1E.4.3 Modeling Results

Based on the emission rates of NOy, SO», CO, and PMjo 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 NO,, SO,, CO, and PMio. The annual impacts
are based on the annual emission rates of these pollutants.

The one-hour and annual average concentrations of NO, 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 based on the worst-case 1-hour ozone concentration of 0.123 ppm. The annual
average was calculated using the ambient ratio method (ARM) with the national default
value of 0.75 for the annual average NO,/NOx ratio.

The modeling analysis results are shown in Table 3.1E-2. 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 3.1E-2, with the exception of 24-hour PMo
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 PMio
standard is already exceeded in the absence of construction emissions for RCEC.

TABLE 3.1E-2 Modeled Maximum Construction Impacts

Maximum Total State Federal
Averaging Construction Impacts Background Impact Standard Standard
Pollutant Time (ng/m3) (Mg/m?) (Mg/m3) (Mg/m?) (pg/m3)
NO22 1-hour 114.9 143 257.9 470 -
Annual 5.3 32 37.3 - 100
SOz 1-hour 226 102.2 124.8 650 -
3-hour 19.3 494 68.7 - 1300
24-hour 7.0 235 30.5 109 365
Annual 1.6 8.0 9.6 - 80
Co 1-hour 50 3680 3730 23,000 40,000
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8-hour 35 2178 2213 10,000 10,000
PMi1o 24-hour 55.3 51.7 107.0 50 150
Annual® 5.8 18.1 23.9 30 -
PM2s 24-hour 11.8 39.9 51.7 - 65
Annualb 15 94 10.9 12 15
Notes:

a0zone limiting method applied for 1-hour average, using maximum background O3 and NO: levels. ARM applied for annual average,
using national default 0.75 ratio.
Annual Arithmetic Mean.

The ISCST3 model over predicts 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. RCEC 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.

Table 3.1E-3 Construction Emissions Calculations
Table 3.1E-4 BAAQMD Emfac Data
Table 3.1E-5 BAAQMD EMFAC Composite Emissions Factors

Table 3.1E-6  Construction Equipment Emissions Factors
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Title 3
Version

Run Date @
Scen Year:
Season 3
Area -

San Francisco Air Basin Avg 2007 Annual Default Title
Emfac2002 V2.2 Apr 23 2003

11/14/06 13:21:37
2007 -- Model Years:
Annual

San Francisco Air Basin Average
I/M Stat : I and M program in effect

Emissions: Tons Per Day
*********i***************t**i****************t**tir***************w**w************i‘*****‘k*\k*\\'**********&*i******‘k********k******w*tk*********'ﬁ********\k*******w**i*i*******ti+***************+********i******&****

TABLE 3.1E-4

1965 to 2007

Heavy Duty Trucks

- - - Light Duty Passenger Cars - = = = = = = = Light Duty Trucks - = = = = = = = = = Medium Duty Trucks - - = - -=~~- Gasoline Trucks -----= Diesel Total HD Urban Motor- ALl
Non-cat Cat Diesel Total  Non-cat Cat Diesel Total Non-cat Cat Diesel Total Non-cat Cat Total Trucks Trucks Buses cycles Vehicles
%ok e ****i****k***********************k***w********i—\k*&********‘**********ir\lr*****************W****x*ﬁ*ttt**t*t*****if******‘k******k******i****i—i—******'k'**i‘*k****t******i*kk***************************************
Vehicles 51975, 312174&0. 12592. 3186320. 29152. 13836850. 20509. 1433350. 5752, 441759, 251065. 472616. 6266. 59130. 6539%6. 75776. 141172, 8399, 72261. 5314120.
VMT/1000 57 L 104927. 251. 105748. 499, 46144 . 589. 47232, 93. 15767. 1188. 17048. 73. 1348. 1421. 7166. 8587. 1026. 547. 180188.
Trips 215605, 19655800. 70341. 19941700. 123628. 870088&0. 126015. 8950500. 53600. 39840890. 248035, 4285730. 94967. 635924, 730891. 1230380. 1961270. 3359s6. 144507. 35317300.
Total Organic Gas Emissions
Run Exh 4.31 21.49 0.09 25.89 3.69 12.13 0.11 15.92 0.80 5.04 0.48 6.29 0.60 1.74 2.34 4.51 6.85 1.99 2,31 59.26
Idle Exh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07 0.01 0.04 0.04 0.32 0.36 0.00 0.00 0.43
Start Ex 1.42 15.89 0.00 21.31 0.77 9.83 0.00 10.860 0.44 4.76 0.00 5.20 1.38 1.65 3.03 0.00 3.03 0.07 0.47 40.867
Total Ex 5.73 41.38 0.09 47.20 4.46 21.96 0.11 26.53 1.24 9.86 0.46 11.56 1.98 3.43 5.40 4.83 10.23 2.06 278 100.36
Diurnal 0.30 2,92 0.00 3.23 .17 1.35 0.00 1.51 0.02 0.35 0.00 0.37 0.00 0.01 0.02 0.00 0.02 0.00 0.14 5.27
Hot Soak 0.87 2.54 0.00 3.21 0.39 1.21 0.00 1.59 0.07 0.40 0.00 0.47 0.05 0.08 0.11 0.00 .11 0.01 0.09 5.47
Running 4.21 15.11 0.00 19,37 1.39 11.58 0.00 12.96 0.36 4.37 0.00 4.73 0.46 1.49 1.95 0.00 1.95 0.04 0.58 39.59
Resting .15 1.15 0.00 1.30 0.08 0.55 0.00 0.63 0.01 0.15 .00 0.15 0.00 0,00 0.00 0.00 0.00 0.00 0.05 2.14
Total 11.05 63.11 0.09 74.25 6.49 36.63 0.11 43.23 1.69 15.13 0.46 17.29 2.49 4.99 7.48 4.83 1z2.31 2.11 3.64 152.83
Carbon Monoxide Emissions
Run Exh 48.25 406,25 0.24 454.75 42.63 259.87 0.46 302.96 12.62 78.50 1.42 92.54 14.24 29.53 43,77 18.16 61.93 14.66 26.39 953.24
Idle Exh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.38 0.01 0.41 0.03 0.21 0.24 1.66 1.90 0.00 0.00 2.30
Start Ex 7.18 200.04 0.00 207.23 4.18 112.56 0.00 116.74 2.62 48.14 0.00 50.77 9.8l 26.24 36.05 0.00 36.05 0.93 1.57 413.29
Total Ex 55.44 606.30 0.24 661.99 46.81 372.43 0.48 419.70 15.26 127.03 1.43 143.72 24.08 55.98 80.06 19.82 99.88 15.59 27.86  1368.83
Oxides of Nitrogen Emissions
Run Exh z2.80 45.14 0.38 48.32 2.39 35.45 0.85 38.69 0.860 15.51 5.50 21.61 0.37 6.54 6.91 93.84 100.75 17.36 0.80 227,51
Idle Exh 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.04 0.05 0.00 0.00 0.00 5.08 5.08 0.00 0.00 5.13
Start Ex 0.34 11.98 0.00 12,32 0.19 7.78 0.00 797 0.07 5.62 0.00 5.69 0.16 2.94 3.10 0.00 3.10 0.09 0.05 29.22
Total Ex 3.15 57.12 0.38 60.64 2.58 43.22 0.85 46.66 0.67 21.14 5.54 27.35 0.53 9.48 10.01 98.92 108.93 17.44 0.85 261.87
Carbon Dioxide Emissions (000)
Run Exh 0.33 45.50 0.10 45.93 0.29 24.53 0.23 25.04 0.07 12.41 0.62 13.09 0.05 1.00 1.05 15.321 16.36 2.30 0.07 102.80
Idle Exh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.01 0.26 0.27 0.00 0.00 0.28
start Ex 0.05 1.60 0.00 1.65 0.03 0.87 0.00 0.89 0.01 0.41 0.00 0.42 0.02 0.03 0.05 0.00 0.05 0.00 0.01 3.02
Total Ex 0.38 47.10 0.10 47.58 0.32 25.39 0.23 25.94 0.08 12.83 0.62 13.53 0.08 1.03 1.10 15.57 15.67 2.30 0.08 106.10
PM10 Emissions
Run Exh 0.02 1.38 0.04 1.45 0.02 1.00 0.05 1.07 0.00 0.40 0.09 0.50 0.00 0.01 0.01 2.10 2411 .29 0.03 5.45
Idle Exh 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.10
Start Ex 0.00 0.14 0.00 0.14 0.00 0.10 0.00 0.10 0.00 0.04 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29
Total Ex 0.03 1.52 0.04 1.59 0.02 1.10 0.05 1.17 0.00 0.44 0.08 0.54 0.00 0.02 0.0z 2.20 2.22 0.29 0.03 5.84
TireWear 0.01 0.93 .00 0.93 0.00 0.41 0.01 0.42 0.00 0.15 0.01 0.16 0.00 0.02 0.02 0.22 0.24 0.01 0.00 1.76
BrakeWr 0.01 1.45 0.00 1.46 0.01 0.64 0.01 Q.65 0.00 0.22 0.02 0.24 0.00 0.02 0.02 0.10 0.12 0.01 0.01 2.49
Total 0.04 3.90 0.05 3.99 0.03 2.15 0.06 2.24 0.01 0.81 0.12 0.94 0.00 0.05 0.06 2.52 2.58 0.32 0.04 10.09
Lead 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50x 0.00 0.46 0.00 0.47 0.00 0.25 0.00 0.28 0.00 0.13 0.01 0.13 0.00 0.01 0.01 ¢.15 0.16 0.02 0.00 1.04
Fuel Consumption (000 gallons)
Gascline 49.77 4931.74 0.00 4981.51 41.58 2666.02 0.00 2707.60 10.89  1336.78 0.00 1347.68 12.34 115.27 127.61 .00 127.61 33.77 13.83 9211.99
Diesel 0.00 0.00 9.04 9.04 0.00 0.00 20.32 20.32 0.00 0.00 55.839 55.89 0.00 0.00 0.00 1401.08 1401.06 179.43 0.00 1665.75

*i*****i***k***k***********+**********&*****t*t**i—*‘h—**‘k*k***’i’***\k******k*******%************1’***********i’*i’********‘k*‘k*****i*i*t**********‘i************tt**it******t**********************i****ﬁ****************



EMFAC Composite Emissions Factor Conversion

Table 3.1E-5
County: Bay Area Air Basin

Year: 2007
Model Years: 1965 - 2007
EMFAC Burden Output

LDP LDT{gas) LDT(diesel) MDT HDGT HDDT Buses
Daily VMT/1000 105748 46643 589 17048 1421 7166 1026
Daily VMT 105748000 468643000 589000 17048000 1421000 7166000 1026000
TOG, tpd 74.25 43.12 0.11 17.29 7.48 4.83 2.11
CO, tpd 661.98 419.24 0.46 143.72 80.06 19.82 15.59
NOx, tpd 60.64 45.8 0.85 27.35 10.01 98.92 17.44
CcO2, tpd 47.58 25.71 0.23 13.53 1.1 15.57 23
PM10, tpd 1.59 2.18 0.06 0.94 0.06 2.52 0.32
SOx, tpd 0.47 0.25 0 0.13 0.01 0.15 0.02 -2

Composite Efs
LDP LDT(gas) LDT(diesel) MDT HDGT HDDT Buses
gVMT g/VMT g/VMT g/VMT g/VMT g/VMT g/VMT

TOG 0.64 0.84 0.0021 0.92 4.78 0.61 1.87
co 568 8.15 0.0089 7.65 51.11 2.51 13.78
NOx 0.52 0.89 0.0165 1.46 6.39 12.52 15.42
co2 0.41 0.50 0.0045 0.72 0.70 1.97 2.03
PM10 0.01 0.04 0.0012 0.05 0.04 0.32 0.28
SOx 0.0040 0.0049 0.0000 0.0069 0.0064 0.0180 0.0177

Weighted Avg LDP/LDT

g/VMT Calc 1 0.30607451
TOG 0.689 Calc 2 0.69392549
CO 6.436
NOx 0.634
co2 0.436
PM10 0.022

S0x 0.004



SCAQMD Data (website)

Bore/Drill Rigs

Composite
Cement and Mortar Mixers

Composite
Concrete/industrial Saws

Composite
Cranes

Composite
Crawler Traclors

Composite

Crushing/Prac. Equipment

Composite
Dumpers/Tenders

Compaosite
Excavalors

Composite
Forklifts

Composite
Generator Sets

Composite
Graders

Composite

Off-Highway Tractors

Composite

Table 3.1E-6

324

Equipment Emissions Factors

2007

co | co Nox NOx PM10 PM10 S0Ox SOx VoC vOoC
Ibs/hp-hr Ibs/hr lbs/hp-hr Ibsfhr  Ibs/hp-hr Ibs/hr Ibs/hp-hr Ibs/hr Ibsfhp-hr lbsfhr
0.0046 0.069 0.0048 0.069 0.0000 0 0.0000 0 0.0000 0
0.0031 0.077 0.0062 0.155 0.0000 0 0.0000 0 0.0000 0
0.0038 0.19 0.0053 0.263 0.0004 0.021 0.0015 0.075 0.0008 0.038
0,0037 0.444 0.0058 0.698 0.0004 0.043 0.0014 0.167 0.0004 0.05
0.0039 0.688 0.0058 1.023 0.0002 0.043 0.0017 0.294 0.0003 0.054
0.0012 0.311 0.0053 1.332 0.0001 0.037 0.0016 0.393 0.0002 0.062
0.0010 0.517 0,0035 177 0.0001 0.059 0.0011 0.283 0.0001 0.07
0.0014 1.025 0.00448 3.607 0.0001 0.109 0.0015 1.145 0.0002 0121
0.0020 0.476 0.0053 1.252 0.0002 0.048 0.0014 0.329 0.0003 0.067
0.0027 0.04 0.0043 0.065 0.0003 0.005 0.0000 0 0.0007 0.011
0.0046 0.114 0.0081 0.203 0.0005 0.013 0.0000 0 0.0000 0
0.0023 0.048 0.0038 0.076 0.0003 0.005 0.0000 0 0.0005 0.01
0.0000 0 0.0056 0.141 0.0000 0 0.0000 0 0.0000 0
0.0072 0.358 0.0065 0.323 0.0009 0.044 0.0015 0.077 0.0017 0.087
0.0043 0.517 0.0087 1.039 0.0008 0.094 0.0013 0.161 0.0012 0.149
0.0058 1.007 0.0115 2.014 0.0000 0 0.0016 0.282 0.0000 0
0.0049 0.451 0.0084 0.778 0.0008 0.071 0.0014 0.128 0.0013 0.119
0.0056 0.282 0.0048 0.238 0.0006 0.03 0.0011 0.053 0.0020 0.101
0.0029 0.353 0.0053 0.63 0.0006 0.067 0.0009 0.108 0.0007 0.088
0.0026 0.454 0.0052 0.904 0.0003 0.057 0.0010 0.167 0.0005 0.09
0.0010 0.241 0,0047 1.176 0.0001 0.037 0.0009 0.233 0.0003 0.073
0.0007 0.369 0.0032 1.605 0.0001 0.035 0.0007 0.326 0.0002 0.102
0.0008 0.616 0.0037 2,801 0.0001 0.093 0.0007 0.556 0.0002 0.169
0.0012 0.355 0.0033 1.023 0.0002 0.052 0.0006 0.196 0.0003 0.086
0.0070 0.35 0.0056 0.28 0.0009 0.047 0.0011 0.053 0.0031 0.155
0.0041 0.494 0.0083 0.99 0.,0008 0.1 0.0012 0.142 0.0012 0.143
0.0042 0.727 0.0094 1.652 0.0006 0.102 0.0014 0.251 0.0010 0.172
0.0021 0.536 0.0085 2121 0.0003 0.088 0.0014 0.345 0.0006 0.161
0.0025 1.246 0.0059 2.965 0.0002 0.118 0.0008 0.469 0.0004 0.22
0.0028 2.072 0.0072 5.41 0.0003 0.212 0.0011 0.857 0.0005 0.364
0.0021 0.631 0.0049 1.521 0.0003 0.1 0.0008 0.232 0.0005 0.161
0.0126 0.628 0.0100 0.5 0.0014 0.07 0.0021 0.105 0.0046 0.229
0.0052 0.626 0.0105 1.255 0.0011 0.127 0.0015 0.179 0.0015 0.183
0.0058 1.007 0.0131 2.289 0.0008 0.141 0.0020 0.348 0.0014 0.241
0.0032 0.788 0.0125 3.123 0.0005 0.126 0.0021 0.5615 0.0008 0.195
0.0036 1.813 0.0086 4,286 0.0003 0.172 0.0014 0.678 0.0007 0.326
0.0036 272y 0.0092 6.909 0.0002 0.182 0.0014 1.063 0.0000 0
0.0028 0.854 0.0057 1.748 0.0004 0.128 0.0009 0.268 0.0007 0.221
0.0018 0.044 0.0031 0.077 0.0000 0 0.0000 v] 0.0000 a
0.0018 0.044 0.0031 0.077 0.0000 0 0.0000 o] 0.0000 0
0.0025 0.062 0.0058 0.146 0.0003 0.007 0.0000 0 0.0000 0
0.0049 0.243 0.0048 0.241 0.0006 0.028 0.0012 0.059 0.0015 0.076
0.0040 0.484 0.0070 0.839 0.0007 0.081 0.0013 0.159 0.000% 0.108
0.0034 0.597 0.0064 1.125 0.0004 0.064 0.0013 0.233 0.0006 0.102
0.,0012 0.296 0.0060 1.491 0.0002 0.041 0.0013 0.329 0.0003 0.081
0.0008 0.423 0.0036 1.802 0.0001 0.056 0.0008 0.423 0.0002 0.1
0.0009 0.707 0.0042 3.144 0.0001 0.074 0.0010 0.721 0.0002 0.186
0.0018 0.472 0.0043 1.138 0.0002 0.06 0.0009 0.243 0.0004 0.097
0.0050 0.252 0.0035 0.173 0.0005 0.027 0.0000 0 0.0019 0.086
0.0021 0.25 0.0039 0.468 0.0005 0.055 0.0000 0 0.0006 0.074
0.0020 0.358 0.0044 0.766 0.0003 0.054 0.0000 0.001 0.0005 0.089
0.0009 0.237 0.0039 0.981 0.0002 0.041 0.0000 0.001 0.0003 0.079
0.0008 0.412 0.0025 1.239 0.0001 0.055 0.0000 0.001 0.0002 0.1
0.0012 0.259 0.0021 0457 0.0002 0.0 0.0000 0 0.0004 0.079
0.0022 0.033 0.0039 0.058 0.0005 0.007 0.0000 1] 0.0010 0.015
0.0020 0.049 0.0036 0.09 0.0005 0.013 0.0000 0 0.0013 0.033
0.0061 0.306 0.0064 0.322 0.0007 0.036 0.0000 0 0.0022 0.108
0.0043 0.52 0.0087 1.041 0.0007 0.089 0.0000 0.001 0.0012 0.14
0.0043 0.758 0.0098 1.719 0.0005 0.081 0.0000 0.002 0.0009 0.164
0.0024 0.604 0.0096 2411 0.0003 0.083 0.0000 0.002 0.0007 0.167
0.0023 1.163 0.0071 3.555 0.0002 0.123 0.0000 0.003 0.0005 0.238
0.0025 1.879 0.0078 5.873 0.0003 0.201 0.0000 0.005 0.0005 0.395
0.0014 0.322 0.0028 0.656 0.0002 0.048 0.0000 0.001 0.0004 0.094
0.0062 0.309 0.0057 0.285 0.0005 0.025 0.0015 0.073 0.0025 0.124
0.0042 0.508 0.0077 0,926 0.0008 0.092 0.0014 0.1862 0.0010 0.125
0.0038 0.672 0.0079 1.377 0.0005 0.082 0.0015 0.257 0.0008 0.134
0.0015 0.364 0.0071 1.78 0.0002 0.054 0.0014 0.357 0.0004 0.107
0.0009 0.473 0.0041 2.073 0.0001 0.068 0.0008 0.418 0.0002 0.124
0.0013 0.941 0.0056 4.235 0.0000 0 0.0012 0.92 0,0000 0
0.0018 0.546 0.0047 1.442 0.0002 0.074 0.0009 0.276 0.0004 0.124
0.0048 0.588 0.0114 1.373 0.0000 0 0.0000 0 0.0000 0
0.0044 0.771 0.0100 1.751 0.0006 0.106 0.0015 0.27 0.0010 0.181
0.0017 0.413 0.0066 1.64 0.0003 0.065 0.0011 0.27 0.0005 0.122
0.0033 2.441 0.0087 6.532 0.0003 0.25 0.0014 1.051 0.0006 0.466
0.0021 0.695 0.0060 1.953 0.0003 0.095 0.0010 0.31 0.0005 0.169



Off-Highway Trucks

Composite
Other Conslruction Equipment

Composite
Pavers

Compaosite
Paving Equipment

Composite
Plate Compactors

Composite
Rollers

Composite
Rough Terrain Forklifts

Composite
Rubber Tired Dozers

Caompasite
Rubber Tired Loaders

Composite
Scrapers

Composite
Signal Boards

Composite
Skid Steer Loaders

Composite

Surfacing Equipment

Composite

120

0.0042
0.0015
0.0012
0.0013
0.0015
0.0041
0.0023
0.0067
0.0047
0.0034
0.0020
0.0038
0.0036
0.0052
0.0037
0.0038
0.0015
0.0009
0.0023
0.0023
0.0057
0.0032
0.0033
0.0015
0.0033
0.0017
0.0017
0.0025
0.0023
0.0047
0.0031
0.0032
0.0011
0.0008
0.0022
0.0071
0.0035
0.0039
0.0013
0.0010
0.0020
0.0038
0.0023
0.0025
0.0023
0.0024
0.0035
0.0069
0.0034
0.0033
0.0012
0.0009
0.0012
0.00186
0.0057
0.0048
0.0021
0.0018
0.0020
0.0023
0.0025
0.0077
0.0046
0.0049
0.0025
0.0008
0.0023
0.0038
0.0022
0.0031
0.0031
0.0043
0.0028
0.0016
0.0017
0.0017
0.0022

0.74
0.387
0.609
0.976
0.641
0.061
0.057
0.333
0.568
0.599
1.015
0.561
0.091

0.26
0.447
0.668
0.364
0.429
0.435
0.057
0.284
0.385

0.57
0.364
D.411
0.026
0.028
0.038
0.058
0.235
0.377
0.558
0.288
0.399
0.364
0.355
0.4189
0.676
0.333
0.495
0.446

0.67
0.587
1.249
1.746
1.024
0.088
0.343
0.402
0.584
0.297
0.458
0.829
0.425
0.684

0.85
0.531
0.889

1.48
0.816
0.038
0.385
0.557
0.857
0.625
0.087
0.058
0.181

0.26
0.204
0.167

0.52
0.495
0.398
0.851

1.28

0.67

0.0086
0.0075
0.0052
0.0058
0.0065
0.0057
0.0052
0.0061
0.0095
0.0078
0.0055
0.0094
0.0084
0.0054
0.0086
0.0074
0.0074
0.0037
0.0043
0.0047
0.0052
0.0064
0.0074
0.0058
0.0073
0.0026
0.0026
0.0038
D.0050
0.0050
0.0056
0.0062
0.0057
0.0035
0.0043
0.0067
0.0062
0.0075
0.0067
0.0042
0.0037
0.0068
0.0093
0.0060
0.0061
0.0067
0.0059
0.0062
0.0058
0.0065
0.0059
0.0039
0.0056
0.0042
0.0109
0.0107
0.0097
0.0066
0.0078
0.0079
0.0033
0.0077
0.0093
0.0111
0.0100
0.0015
0.0051
0.0046
D.0038
0.0044
D,0028
0.0074
0.0062
0.0064
0.0048
0.0051
0.0059

1.507
1.867
2.623
4.378
2731
0.086
0.129
0.303
1.142
1.363
2768
1.38
0.211
0.269
0.789
1.288
1.84
1.864
0.802
0.118
0.261
0772
1.298
1.469
0.909
0.039
0.038
0.054
0.125
0.248
0.667
1.085
1.436
1.741
0.697
0.336
0.739
1.312
1679

0.806
1.181
2326
3.014
461
2.817
0.147
0.312
0.707
1.133
1.481
1.97
4.234
1111
1.306
1.867
2436
3.301
5.83
2.838
0.049
0.385
1.117
1.949
2.501
0.185
0.127
0.228
0.433
0.287
0.141
0.892
1.089
1.582
2.391
3791
1.827

0.0008
0.0003
0.0002
0.0002
0.0002
0.0004
0.0004
0.0007
0,0009
0.0004
0.0002
0.0004
0.0000
0.0006
0.0006
0.0004
0.0002
0.0001
0.0003
0.0004
0.0007
0.0006
0.0004
0.0002
0.0005
0.0001
0.0001
0.0003
0.0003
0.0005
0.0005
0.0003
0.0002
0.0001
0.0003
0.0008
0.0006
0.0004
0.0002
0.0001
0.0003
0.0002
0.0004
0.0002
0.0002
0.0003
0.0000
0.0008
0.0006
0.0004
0.0002
0.0001
0.0002
0.0002
0.0011
0.0007
0.0003
0.0002
0.0003
0.0003
0.0003
0.0010
0.0008
0.0008
0.0004
0.0001
0.0003
0.0004
0.0003
0.0004
0.0003
0.0000
0.0000
0.0002
0.0002
0.0002
0.0002

0.1
0.063
0.085
0.155
0.096
0.006
0.01
0.037
0.105
0.077
0.102
0.065

0.03
0.074
0.071
0.051
0.055
0.058
0.008
0.033
0.072
0.074
0.05%
0.066
0.002
0.002
0.004
0.008
0.027
0.061
0.059
0.041
0.051
0.051
0.041
0.074
0.077
0.048
0.083
0.073
0.037
0.093

0.12
0.181
0.112

0.039
0.072
0.068
0.044
0.084
0.137
0.063
0.133
0.117
0.085
0.119
0.201
0.114
0.004
0.048
0.101
0.108
0.097
0.013
0.008
0.022
0.035
0.025
0.016

0.05
0.081
0.142
0.062

0.0015
0.0014
0.0010
0.0011
0.0012
0.0001
0.0000
0.0013
0.0015
0.0013
0.0009
0.0015
0.0000
0.0013
0.0013
0.0015
0.0016
0.0009
0.0009
0.0000
0.0012
0.0010
0.0012
0.0010
0.0012
0.0000
0.0000
0.0001
0.0001
0.0012
0.0011
0.0013
0.0013
0.0008
0.000%
0.0016
0.0011
0.0015
0.0014
0.0009
0.0007
0.0016
0.0015
0.0010
0.0010
0.0011
0.0000
0.0015
0.0011
0.0013
0.0012
0.0009
0.0012
0.0008
0.0017
0.0018
0.0017
0.0012
0.0014
0.0014
0.0001
0.0019
0.0014
0.0018
0.0018
0.0002
0.0001
0.0012
0.0008
0.0010
0.0006
0.0012
0.0011
0.0012
0.0008
0.0008
0.0010

0.258
0.345
0.483
0.818
0.494
0.002

0.066
0.175
0.22
0.46

0223

0.0867
0.15
0.266
0.401
0.425
0.165

0.08
0.118
0.21
0.254
0.144

0.001
0.002
0.062
0.128
0.224
0.318
0.396
0.139
0.081
0.135
0.259
0.358
0.46
0.15
0.273
0.38
0.479
0.739
0.452

0.074
0.127
0.221
0.309
0.429
0.905
0.221
0.203
0.307
0.435
0.582
1.031
0.496
0.001
0.084
0.173
0.322
0.444
0.024
0.002
0.061
0.092
0.067
0.031
0.146
0.195
0.292
0.401
0.596
0.307

0.0009
0.0005
0.0004
0.0004
0.0004
0.0006
0.0000
0.0027
0.0014
0.0008
0.0004
0.0008
0.0000
0.0016
0.0008
0.0007
0.0005
0.0002
0.0005
0.00086
0.0022
0.0009
0.0007
0.0004
0.0008
0.0006
0.0008
0.0005
0.0008
0.0014
0.0007
0.0005
0.0003
0.0002
0.0005
0.0023
0.0008
0.0007
0.0003
0.0003
0.0005
0.0011
0.0007
0.0004
0.0004
0.0003
0.0000
0.0022
0.0008
0.0008
0.0003
0.0002
0.0003
0.0004
0.0014
0.0011
0.0007
0.0004
0.0005
0.0006
0.0003
0.0048
0.0013
0.0011
0.0009
0.0002
0.0006
0.0010
0.0004
0.0007
0.0000
0.0000
0.0000
0.0000
0.0004
0.0000
0.0003



TractorsiLoaders/Backhoes

Composite
Trenchers

Composile
Welders

Composite

77

0.0030
0.0094
0.0034
0.0038
0.0023
0.0034
0.0034
0.0055
0.0054
0.0034
0.0042
0.0018
0.0011
0.0011
0.0015
0.0027
0.0027
0.0083
0.0024
0.0033
0.0030

0.075
0.472
0.403
0.632
0.565
0.419
0.051
0.138
0.269
0.405
0727
0.393
0529
0.833
0.365
0.04
0.068
0.316
0.282
0.572
0.232

0.0062
0.0071
0.0067
0.0082
0.0091
0.0066
0.0041
0.0120
0.0061
0.0059
0.0078
0.0080
0.0046
0.0063
0.0025
0.0049
0.0043
0.0057
0.0047
0.0072
0.0041

0.156
0.353
0.807
1.433
2.285
0.8186
0.062
0.299
0.306
0.705
1.374
1.988
2319
4.722
0.596
0.074
0.107
0.285
0.562
1.266
0.318

0.0005
0.0010
0.0007
0.0005
0.0004
0.0007
0.0003
0.0000
0.0006
0.0005
0.0004
0.0002
0.0001
0.0000
0.0002
0.0005
0.0004
0.0007
0.0004
0.0004
0.0004

Data obtained from Will Walters - Aspen Environmental-CEC Air Quality Consultant on Siling Issues

0.012
0.052
0.085
0.093
0.098
0.083
0.004
0.022
0.032
0.062
0.071
0.054
0.066

0.05
0.007
0.011
0.036
0.053
0.063
0.034

0.0000
0.0014
0.0008
0.0012
0.0014
0.0008
0.0000
0.0000
0.0018
0.0012
0.0017
0.0018
0.0011
0.0014
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0007
0.0036
0.0010
0.0009
0.0010
0.0010
0.0000
0.0015
0.0016
0.0007
0.0007
0.0003
0.0002
0.0000
0.0004
0.0010
0.0014
0.0023
0.0007
0,0008
0.0010

0.017
0.178
0.12
0.154
0.246
0.125

0.037
0.079
0.085
0.118
0.077
0.12

0.083
0.015
0.035
0.117
0.08
0.135
0.078



