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1.0 INTRODUCTION 
This air quality impact analysis (Report) has been prepared to evaluate the potential environmental 
impacts of the proposed Moody Flats Quarry (Project) in northwestern Shasta County, California (the 
general Project site location is shown in Figure 1-1 and the Project site boundary is shown in Figure 1-2).  
This Report has been prepared consistent with Shasta County Air Quality Management District 
(SCAQMD) rules and guidance documents. 
 
The development of this Report was based on a review of existing documentation of air quality conditions 
in the region, and technical guidance provided by the Environmental Protection Agency (U.S. EPA), the 
California Air Resources Board (CARB), SCAQMD, and the SCAQMD.  Although the primary purpose of 
this Report is not to evaluate the potential significance of the air quality impacts quantified in the context 
of CEQA, as this is more appropriately performed in the Draft Environmental Impact Report (DEIR), 
known current SCAQMD significance thresholds will be provided where appropriate for reference. 
 
This Report is intended to support the environmental document prepared by Shasta County that will 
evaluate, consistent with California Environmental Quality Act (CEQA) requirements, the potential impacts 
of the Project.  The assessment discussed in this Report provides the estimated air emissions from the 
proposed Project, the resulting ambient air exposure point concentrations that sensitive human receptors 
could be exposed to, and potential associated human health effects. 
 
This study examines air quality emissions of criteria pollutants associated with project activities 
associated with two assessment scenarios and provides estimates of the maximum daily and annual 
emissions.  Criteria pollutants evaluated include carbon monoxide (CO), nitrogen oxides (NOx), sulfur 
dioxide (SO2), particulate matter (PM10/PM2.5), and reactive organic gases (ROG). 
 
Diesel engines in equipment associated with project activities emit diesel particulate matter (DPM) which 
is considered a toxic air contaminant (TAC) with associated human health effects; therefore, emissions of 
DPM were estimated as a discrete TAC.  Further, additional TAC emissions were evaluated resulting from 
asphalt and ready-mix concrete manufacturing onsite, as well as from blasting activities. 
 
In addition to assessing the emissions of these air pollutants, this assessment also evaluates maximum 
potential exposure concentrations for offsite sensitive receptors and other members of the public. 
 
The criteria pollutants NOx, PM10, and PM2.5 are specifically assessed using dispersion modeling methods 
due to the magnitude of their emissions and the stringency of the current ambient air quality standards for 
these pollutants. 
 
Dispersion modeling and risk assessment methods were used to assess potential human health risk and 
hazards associated with emissions of TACs from Project activities using methodologies specified by the 
California Office of Human Health Hazard Assessment (OEHHA).1  

1.1 PROJECT OPERATIONAL PARAMETERS 
The Project consists of a hard rock aggregate mine designed with the eventual capability of producing up 
to two million tons of aggregate per year.  Aggregate produced may be used for production of ready-mix 
or asphalt concrete onsite, which would be sold to offsite customers, or it may be sold directly to 
customers and transported offsite by heavy duty truck or rail. 
 
Potential air quality impacts and environmental effects of the Project would result from project activities at 
the site.  These activities could be a combination of one or all the following activities described below: 
 

                                                      
1  Air Toxics Hot Spots Program Risk Assessment Guidelines, the Air Toxics Hot Spots Program Guidance Manual 

for Preparation of Health Risk Assessments, California Environmental Protection Agency, August 2003. 
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 Mining activities including drilling/blasting, handling of mined materials using off-road diesel-
powered mobile equipment, and hauling of mined material using off-road trucks (later to be 
replaced by electric conveyors); 

 Aggregate processing using equipment such as jaw crushers, cone crushers, screens, 
conveyors, etc; 

 Operation of ready-mix cement, asphaltic cement, and recycle plants. 

 The loading and unloading of raw materials and finished product using off-road diesel equipment; 

 Other vehicles used within the general plant and mining footprint boundary; 

 Diesel generator emissions until line power is brought to the site; 

 On-road customer truck travel and idling within the general plant footprint area; and 

 Locomotive (train) travel over a newly-installed railroad spur connecting to the load-out area. 
 
Based on current information on how the Project might be operated, this assessment provides 
quantitative air quality impact information for two separate operating scenarios. 
 

1) Scenario 1: Initially, the facility is expected to operate such that maximum aggregate production is 
one million tons per year (1MM tpy), mined material is transported to the aggregate processing 
area by off-road haul trucks, electrical power to the site is provided by a diesel generator, and the 
access road to the site is unpaved. 

2) Scenario 2: Within approximately five years, the facility is expected to operate such that 
maximum aggregate production is two million tons per year (2MM tpy), mined material is 
transported to the aggregate processing area by electric-powered conveyors, electrical power 
lines are brought to the site, and the access road to the site is paved. 

 
Quantitative information describing activity levels associated with the two operating scenarios assessed 
are contained in Tables 1a and 1b in Appendices A (Scenario 1) and B (Scenario 2).  These tables 
describe the daily, weekly, and annual operating periods, material throughput amounts, on-road vehicle 
travel volumes, and off-road equipment activity levels.  Activity levels are expressed in terms of maximum 
daily or annual quantities. 
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2.0 SOURCES OF AIR EMISSIONS 

2.1 Off-Road Diesel Engines 
Mobile off-road equipment associated with mining and aggregate plant activities will include excavators, 
front-end loaders, mine haul trucks (Scenario 1), drills, a generator (Scenario 1), and other miscellaneous 
equipment with diesel-fueled engines.  These engines emit criteria pollutants such as CO, NOx, SO2, 
PM10/PM2.5, and ROG.  The particulate matter emitted from diesel engines is also classified as DPM (a 
TAC).  Because DPM is comprised of many individual pollutants, speciated emissions of individual TACs 
from diesel engine exhaust were not quantified. 

2.2 On-Road Diesel Engines 
Mobile on-road vehicles associated with the Project include customer trucks picking up aggregate, ready-
mix concrete and asphalt concrete and vendor trucks bringing raw materials to the site.  These engines 
emit CO, NOx, SO2, PM10/PM2.5, and ROG, as well as DPM. 

2.3 Fugitive Dust from Material Handling 
Aggregate processing (crushing, screening) and loading/unloading of both mined material and final 
aggregate will result in the generation of fugitive dust particulate emissions.  These emissions can be 
significantly reduced by the application of water to the materials being handled, as will be the case for the 
crushers and screens at the aggregate processing plant. 

2.4 Fugitive Dust from Mobile Source Movement 
The movement of both off-road and on-road vehicles over paved and unpaved surfaces results in the 
generation of fugitive dust emissions.  These emissions will be higher when the paved/unpaved surface is 
dry and lower when the surface is wet (either due to the presence of surface water, precipitation, or 
manual application of water). 

2.5 Asphalt Plant 
An asphalt batch plant will be located on the plant site and is assumed to be typical of industry standards.  
Plant operations will involve drying and mixing of aggregate material with heated asphalt oil to 
manufacture asphaltic concrete.  The plant is estimated to have a throughput of 200 tons per hour.  The 
asphalt plant area will include aggregate stockpiles, asphalt oil storage tanks, conveyors, a natural gas-
fired rotary dryer, natural gas storage tanks, a control room, and a bag house dust collection system.  
Asphaltic concrete manufactured at the site will be loaded onto trucks for transport offsite.  Asphalt oil 
used in the manufacturing process would be delivered onsite as needed and stored in heated storage 
tanks.  Air emissions will occur primarily from natural gas combustion associated with aggregate drying 
and asphalt cement heating (CO, NOx, SO2, ROG, and PM10/PM2.5), and dryer dust (PM10/PM2.5). 

2.6 Ready-Mix Plant 
A ready-mix plant will also be located on the plant site.  Typical ready-mix operations involve mixing of 
processed rock and sand with cement and water to manufacture ready-mix concrete.  The plant is 
estimated to have a throughput of 200 tons per hour.  The ready-mix plant would include concrete 
aggregate stockpiles, mixer, cement silos, dust collection systems, a control room, and conveyors. 
Manufactured ready-mix concrete will be loaded into concrete-mixer trucks and transported offsite.  
Cement will be delivered onsite in enclosed container trucks as needed and stored in silos.  Air emissions 
will occur primarily from handling and mixing of dry ready-mix concrete ingredients (PM10/PM2.5). 
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2.7 Recycling Plant 
Recycled asphalt and/or concrete will be processed in a recycling plant crusher and re-used in the asphalt 
and/or ready-mix plants.  Processing (crushing) of recycled material will occur in conjunction with 
aggregate processing and will generate small quantities of fugitive dust. 

2.8 Train Locomotive Emissions 
The sale of construction aggregate materials is expected to occur within the local Redding market as well 
as regional markets.  The local market will be serviced by aggregate haul trucks while the regional market 
will be serviced by rail.  Rail transportation of finished products will generate criteria pollutants and DPM 
emissions both onsite and offsite.  Emissions from onsite locomotive exhaust are assessed but off site 
emissions (from the time the aggregate train leaves the site) are not analyzed as these emissions are 
assumed to be part of the rail authority’s existing locomotive traffic inventory and would occur with or 
without the Project. 

2.9 Miscellaneous Sources 
Onsite and offsite vehicle travel associated with worker commuting will generate passenger vehicle 
tailpipe emissions (CO, NOx, SO2, ROG, PM10 and PM2.5).  Other minor sources of air pollutant emissions 
would include onsite fuel delivery and storage, and use of maintenance fluids containing ROG. 
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3.0 AIR EMISSIONS CALCULATIONS 
Air emissions were estimated for the following potential sources of air pollutants. 

3.1 Onsite Off-Road Mobile Source Emissions 
Project activities related to mining and aggregate plant processing would typically employ off-road mobile 
equipment resulting in criteria pollutant, DPM, and fugitive dust emissions.  In addition, eventual use of a 
railroad spur allowing for loading and shipment of aggregate product via rail will result in onsite emissions 
of pollutants from locomotives. 
 
The URBEMIS (Urban Emissions) model, Version 9.2.4 was used to estimate onsite emissions from off-
road mobile mining and aggregate plant equipment sources.  URBEMIS calculates exhaust criteria 
pollutants and fugitive dust emissions as a result of mobile equipment travel and earthwork material 
handling.  PM10 emissions from exhaust represents DPM emissions. 
 
Data used for the URBEMIS model runs are summarized in Table 1a in Appendix A (Scenario 1) and 
Appendix B (Scenario 2).  The primary differences between the URBEMIS model runs in going from 
Scenario 1 to Scenario 2 are the removal of the haul trucks (due to replacement by conveyors) and 
increases in the assumed maximum annual operating levels.  The URBEMIS output files for maximum 
daily and total annual emissions are provided in Appendix C (Scenario 1) and Appendix D (Scenario 2). 
 
The mobile off-road equipment proposed for this project are expected to meet Tier 4 emission standards.  
To account for this, the equipment were assumed to be built in 2014; this does not require that the 
equipment are actually 2014 model year, but just that they will meet Tier 4 emission standards.  Mitigation 
of fugitive dust was assumed in the model due to watering of travelled surfaces up to three times per day 
during dry conditions. 
 
The resulting emissions estimates from the URBEMIS modeling for both tailpipe (exhaust) and fugitive 
dust are summarized in Table 2 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 
 
Onsite train locomotive emissions were calculated in accordance with a methodology suggested in EPA, 
Emission Factors for Locomotives, Office of Transportation and Air Quality, EPA-420-F-09-025, April 
2009.  These emissions are summarized in Table 3 in Appendix A (Scenario 1) and Appendix B (Scenario 
2). 

3.2 Offsite/Onsite On-Road Mobile Source Exhaust Emissions  
On-road mobile vehicles (primarily heavy duty diesel trucks picking up aggregate, asphalt concrete, and 
ready-mix concrete) traveling onsite and offsite are sources of criteria pollutant and DPM emissions.  
Tailpipe criteria pollutant emission factors for aggregate haul trucks were determined from the California 
Air Resources Board's motor vehicle emission inventory program, EMFAC20072. 
 
Tailpipe emission factors for onsite vehicle travel were generated based on output from EMFAC2007 
model runs for 2011 (Scenario 1) and 2016 (Scenario 2) for vehicle speed distributions up to 30 miles per 
hour (with the majority of vehicle speeds assumed to be less than 15 miles per hour).  Similarly, emission 
factors for offsite vehicle travel were generated based on output from EMFAC2007 model runs for 2011 
(Scenario 1) and 2016 (Scenario 2) for the default distribution of typical speeds.  Emission factors were 
derived by dividing total emissions predicted by the model for the appropriate vehicle class by the total 
assumed vehicle miles travelled for that class in the model run (default values). 
 

                                                      
2   California Air Resources Board.  Emfac2007 V2.3, Nov 1 2006. 
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To estimate Project emissions, the total vehicle miles traveled (VMT) for each on-road vehicle category 
were estimated and total emissions were computed using the following equations: 
 

Trips/day x Round Trip Distance (miles) x Emission Factor (g/mi) ÷ 453.6 g/lb = Pounds/day 
 
Trips/year x Round Trip Distance (miles) x Emission Factor (g/mi) ÷ 453.6 g/lb = Pounds/year  

 
Offsite on-road vehicle emission estimates are provided in Table 4 in Appendix A (Scenario 1) and 
Appendix B (Scenario 2).  Onsite on-road vehicle emission estimates are provided in Table 5 in Appendix 
A (Scenario 1) and Appendix B (Scenario 2). 
 
Onsite idling emissions from on-road vehicles were based on emission factors for idling generated by the 
EMFAC2007 model multiplied by five minutes per vehicle per trip consistent with California Code of 
Regulations Section 2485, Airborne Toxic Control Measure to Limit Diesel-Fueled Commercial Motor 
Vehicle Idling.  Onsite on-road vehicle idling emission estimates are provided in Table 6 in Appendix A 
(Scenario 1) and Appendix B (Scenario 2). 

3.3 Asphalt Plant 
Both criteria pollutants and TAC emissions were estimated from the asphalt plant.  The maximum 
production rate of the asphalt plant was estimated to be 200 tons per hour for 16 hours per day, with 
annual rates dependent on which Scenario was being evaluated.  The asphalt plant requires cleaned, 
sized aggregate from the aggregate plant as a raw material input.  It was assumed that for every ton of 
clean, sized aggregate delivered to the asphalt plant, 1.1 tons of asphalt concrete would be produced. 

3.3.1 Criteria Pollutant Emissions 
PM10, CO, NOx, SO2 and ROG emission estimates were based on data published by Gencor Industries, 
Inc. (a major manufacturer of asphalt batch plants).  It is expected that the eventual asphalt plant installed 
will have similar technology and hence it is reasonable to assume that emissions will be similar in 
magnitude, but not necessarily identical to, the Gencor plant as technology continues to improve.  The 
Gencor emission rates in pounds per ton were used with the assumed production rates (in tons) to 
calculate production-based emission rates.  The Gencor data, as well as the detailed emission 
calculations (including all assumptions) are presented in Table 7 in Appendix A (Scenario 1) and 
Appendix B (Scenario 2). 
 
Emissions of CO2 from the asphalt plant are based on Chapter 11.1 of the U.S. Environmental Protection 
Agency (EPA) compilation of emission factors, AP-42.3  Detailed emission calculations with references, 
including all assumptions, are presented in the same tables as the other criteria pollutants. 

3.3.2 Toxic Air Contaminant Emissions 
In addition to criteria pollutants, the asphalt manufacturing process releases toxic air contaminants.  For 
the purposes of this assessment a spreadsheet model published by the SJVAPCD4 provides emission 
factors that can be used to estimate TAC emissions from asphalt plants.  The data in this spreadsheet 
contains TAC emission factors based on production (tons of final asphalt).  It was assumed that the 
asphalt plant would use natural gas and a baghouse to capture emissions.  TAC emission estimates are 
presented in Table 8 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 

                                                      
3 AP 42, Volume I, Fifth Edition, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area 

Sources, U.S. Environmental Protection Agency, most recent data available at 
http://www.epa.gov/ttn/chief/ap42/index.html. 
4  Provided by Glenn Reed with the SJVAPCD. 

http://www.epa.gov/ttn/chief/ap42/index.html
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3.4  Ready-Mix Plant 
Emissions of PM10/PM2.5 were estimated from the ready-mix concrete plant.  The maximum production 
rate of the concrete plant was estimated to be 200 tons per day.  The ready-mix concrete plant accepts 
cleaned, sized aggregate from the aggregate plant as a raw material input.  It was assumed that for every 
ton of clean, sized aggregate delivered to the ready-mix concrete plant, 1.4 tons of ready-mix concrete 
would be produced. 

3.4.1 Criteria Pollutant Emissions 
Emissions of PM10

 and PM2.5 from the ready-mix concrete plant are based on Chapter 11.12 of the AP-42 
document.  Detailed emission calculations for the ready-mix plant with references, including all 
assumptions, are presented in Table 9 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 

3.4.2 Toxic Air Contaminant Emissions 
In addition to PM10

 and PM2.5, the ready-mix manufacturing process releases toxic air contaminants.  For 
the purposes of this assessment a spreadsheet model published by the SJVAPCD5 provides emission 
factors that can be used to estimate TAC emissions from ready-mix plants.  The data in this spreadsheet 
contains TAC emission factors based on production (tons of ready-mix concrete).  TAC emission 
estimates are presented in Table 10 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 
 
The specific processes within the aggregate processing plant include main conveyor loading and 
unloading, screening, material drop in product piles, and the loadout of clean, sized aggregate.  In 
addition, emission from the loading and unloading of the pit run haul trucks, and from delivery and supply 
trucks traveling over a paved access road, were also estimated. 

3.5 Drilling and Blasting Emissions 
Onsite drilling and blasting activities emit PM10, PM2.5, CO, NOx, SO2, and TACs.  Fugitive dust emissions 
from drilling activities were estimated using emission factors available from Chapter 11.9 of the U.S. EPA 
AP-42 document.  Emissions of PM10, PM2.5, CO, NOx, and SO2 resulting from blasting using ammonium 
nitrate/fuel oil (ANFO) explosives were estimated using emission factors available from Chapter 13.3 of 
the AP-42 document.  The emission factors for ANFO are assigned the lowest reliability rating by the EPA 
and are sufficiently old that they do not reflect the much lower sulfur content in diesel fuels available 
today; therefore, it can be assumed that these emission factors may not accurately predict actual 
emissions from detonation of ANFO and are likely to significantly over-predict SO2 emissions in particular.  
Emissions estimates for these criteria pollutants from drilling and blasting activities are presented in Table 
11 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 
 
Emissions of two TACs, ammonia and hydrogen cyanide, were made using emission factors from a 1974 
report by the U.S. Bureau of Mines.  These TAC emission estimates are presented in Table 12 in 
Appendix A (Scenario 1) and Appendix B (Scenario 2). 

3.6 Asphalt/Concrete Recycling Emissions 
Waste asphalt concrete and Portland cement concrete will be brought to the Project site for crushing and 
incorporation into new asphalt and ready-mix concrete for sale.  This process will generate fugitive PM10 
and PM2.5 emissions, which will be controlled by water spray application as necessary.  These emissions 
were estimated based on available emission factors for stone crushing and are presented in Table 13 in 
Appendix A (Scenario 1) and Appendix B (Scenario 2). 

                                                      
5  Provided by Glenn Reed with the SJVAPCD. 
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3.7 Aggregate Plant Process Emissions  
The maximum input to the aggregate plant was assumed to be 2,220,000 tons per year and 12,200 tons 
per day of pit run material.  It was assumed that pit run material contained 10 percent waste (unsaleable 
material). 
 
Aggregate processing will be carried out using a typical industry standard aggregate plant which consists 
of a combination of different processing equipment such as jaw crushers, cone crushers, fine and coarse 
screens, and conveyors, all of which are potential sources of fugitive PM10 and PM2.5 emissions onsite.  
For this Project, it was assumed that conveyors would be sufficiently enclosed and materials sufficiently 
wetted such that fugitive dust emissions from conveyors would be negligible. 
 
PM10 and PM2.5 emissions from crushing and screening were quantified using emission factors obtained 
from Chapter 11.19 of the AP-42 document.  The process equipment at the quarry will be equipped with 
wet dust suppression technology to reduce the fugitive dust emissions; therefore, emission factors for 
controlled sources were used for emission estimation. 
 
Emissions estimates for aggregate material crushing are presented in Table 14 in Appendix A (Scenario 
1) and Appendix B (Scenario 2).  Emissions estimates for aggregate material screening are presented in 
Table 15 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 

3.8 Loading and Unloading of Aggregate-Containing Materials Emissions  
Fugitive dust will be generated during the loading of mine pit haul trucks (Scenario 1), loading of 
conveyors leading to the main mine stockpile, loading of material onto the conveyor feeding the 
aggregate processing plant, dropping processed aggregate onto storages piles, and unloading of 
aggregate into product trucks. 
 
Emissions of PM10 and PM2.5 from each of these material transfers was estimated using a material “drop” 
equation from Chapter 13.2.4 of the AP-42 document.  Emissions estimates for handling these materials 
up through the dropping of final aggregate onto storage piles are provided in Table 16 in Appendix A 
(Scenario 1) and Appendix B (Scenario 2).  Emission estimates for final loadout into trucks or railcars are 
provided in Table 17 in Appendix A (Scenario 1) and Appendix B (Scenario 2). 

3.9 Fugitive Dust Emissions from Mine Pit Haul Truck Travel 
The emission factors for fugitive dust generated from off-road mine pit haul trucks traveling on unpaved 
surfaces at the Project site (applicable to Scenario 1 only) were determined using calculations in Chapter 
13.2.2 (Unpaved Roads) of the AP-42 document.  This emission estimation methodology relies on 
estimates of road silt loading (default value used) and local meteorological parameters (based on actual 
available data).  It was assumed that these surfaces would be watered frequently during dry conditions 
such that an overall 90% emission reduction is achieved.  Emissions estimates for fugitive dust from 
unpaved surfaces traveled by mine pit haul trucks in Scenario 1 are provided in Table 18 in Appendix A. 

3.10 Fugitive Dust Emissions from On-Road Vehicle Travel on Site Access Road 
Fugitive dust generated by on-road vehicles entering the Project site on the access road were estimated 
assuming that the road is unpaved in Scenario 1 and paved in Scenario 2. 
 
The emission factors for fugitive dust generated from on-road vehicles traveling on the unpaved access 
road (applicable to Scenario 1 only) were determined using calculations in Chapter 13.2.2 (Unpaved 
Roads) of the AP-42 document.  As noted above, this emission estimation methodology relies on 
estimates of road silt loading (default value used) and local meteorological parameters (based on actual 
available data).  It was assumed that these surfaces would be watered frequently during dry conditions 
such that an overall 90% emission reduction is achieved.  Emissions estimates for fugitive dust from the 
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unpaved access road surface traveled by on-road vehicles in Scenario 1 are provided in Table 19 in 
Appendix A. 
 
The emission factors for fugitive dust generated from on-road haul trucks traveling on the paved access 
road surface (applicable to Scenario 2) were determined using calculations in Chapter 13.2.1 (Paved 
Roads) of the AP-42 document.  This emission estimation methodology relies on estimates of road silt 
loading (default value used) and local meteorological parameters (based on actual available data).  It was 
assumed that these surfaces would be swept/vacuumed frequently during dry conditions to remove 
deposited soil such that an overall 90% emission reduction is achieved.   Emissions estimates for fugitive 
dust from the paved access road surface traveled by on-road vehicles in Scenario 1 are provided in Table 
18 in Appendix B. 

3.11 Diesel Generator Emissions 
Emissions of criteria pollutants from the diesel generator that will be used to supply electricity to the 
Project site in Scenario 1 (Scenario 2 assumes that line power will be brought to the site) were based on 
specifications from a representative, available 455 kilowatt generator.  Emissions of PM10 were also used 
to represent DPM emissions.  These emissions estimates are provided in Table 20 in Appendix A. 

3.12 Emissions Summary 
Maximum estimated Project-wide criteria pollutant emissions are summarized in Table 21 in Appendix A 
(Scenario 1) and Table 19 in Appendix B (Scenario 2).  Similarly, TAC emissions are summarized in 
Table 22 in Appendix A (Scenario 1) and Table 20 in Appendix B (Scenario 2). 
 
Subtotals of Project-wide Direct and Indirect emissions, defined in SCAQMD guidance6, are also shown in 
the criteria pollutant summary tables, and are compared to emissions-based significance levels provided 
in the same SCAQMD guidance document. 
 

                                                      
6
 Protocol for Review, Land Use Permitting Activities, Procedures for Implementing the California Environmental 

Quality Act, Shasta County Air Quality Management District, November 2003. 
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4.0 ESTIMATING AIR EXPOSURE POINT CONCENTRATIONS 
Maximum exposure point concentrations in ambient air (i.e. outside of the Project site property boundary) 
were estimated for PM10, PM2.5, and NO2.  These are the criteria pollutants emitted from the project in the 
largest estimated quantities relative to their associated ambient air quality standards (AAQS).  The AAQS 
for CO is significantly less stringent than for other criteria pollutants, and SO2 and ROG emissions 
estimates are relatively low, so offsite concentrations of these criteria pollutants were not estimated. 
 
In addition, ambient concentrations of DPM and other TACs were estimated and used in the CARB 
Hotspots Analysis Reporting Program (HARP) to assess potential human health effects. 
 
Exposure point concentrations were assessed for the Project activity emissions discussed in Section 3.0 
above.  Methods used to estimate offsite ambient pollutant concentrations are discussed further below. 

4.1 Modeling Methodology  
The U.S. EPA AERMOD dispersion model (version 09292) was used to estimate maximum ambient air 
concentrations of pollutants emitted from project activities.  Two types of model runs were conducted: 
 

1) Model runs for evaluating AAQS which included source-specific emission rates appropriate for 
the AAQS averaging time.  Model results were then directly comparable to the AAQS (except for 
those AAQS with statistical formats, in which case the appropriate statistics were performed on 
the model results). 

2) Model runs for the HARP On-Ramp software with unit emission rates set up in accordance with 
guidance provided with the software.  The AERMOD output files were then read by the On-Ramp 
software and combined with TAC emission rates from a separate file. 

 
NOx emissions from combustion sources are comprised primarily of NO and NO2.  The state and federal 
standards are for NO2 only. After release, NO is oxidized to NO2 fairly rapidly, and there are algorithms 
within the AERMOD model to account for this conversion; however, since use of these algorithms would 
require the use of hourly ambient ozone data, the assessment presented in this Report conservatively 
assumes that all of the NOx emitted is converted to NO2 by the time it reaches the model receptor 
locations, resulting in over-prediction of expected maximum NO2 concentrations. 

4.2 Source Representations 
Numerical source representations were used to model the release of criteria pollutants and TACs from 
one or more emission points.  These source representations are summarized for Scenario 1 in Table 4-1 
and for Scenario 2 in Table 4-2, and are discussed below:  Dimensions and locations of source 
representations used in one or both scenarios are shown in Figure 4-1 (aggregate area sources), Figure 
4-2 (South Pit mine area sources), and Figure 4-3 (line sources) for the source representations described 
in this section below. 
 
Source representation base elevations were determined from National Elevation Data (NED) one-third 
arc-second data obtained from the U.S. Geological Survey Seamless Server. 

4.2.1 Onsite Off-Road Mobile Source Emissions – Mining Area 
Emissions from off-road mobile equipment associated with mining activities (e.g. excavators, graders, 
loaders, dozers, etc.) will consist of both PM10/PM2.5 emissions associated with fugitive dust and DPM 
emissions from engine tailpipes. 
 
Because emissions from mobile equipment would occur over a given area travelled by the equipment 
over the averaging period being assessed, an Area source representation was used in the model.  In 
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order to evaluate impacts over both short-term (24-hours or less) and long-term (annual or longer) 
averaging periods, two source representations were created for these separate evaluations for each of 
the two types of emissions (fugitive dust and tailpipe). 
 
The area source for evaluating short-term impacts was relatively small (45 x 45 meters) and was located 
in the South Pit.  The South Pit location was chosen since this is closer to receptor locations south of the 
Project site and the greatest frequency of winds in the meteorological data set used for this study are from 
the north.  The area source representing fugitive dust emissions (A_MINA_D) was set with a release 
height of one meter and an initial vertical dispersion of three meters to account for the turbulence created 
by the moving equipment causing the emissions.  The area source representing tailpipe emissions 
(A_MINA_E) was set with a release height of three meters and an initial vertical dispersion of three 
meters to account for the initial velocity and turbulence associated with the release. 
 
The area source for evaluating long-term impacts was much larger, covering the area identified as the 
South Pit.  The release heights and initial vertical dispersion values were set identical to those used for 
the short-term evaluation representations (source IDs for the long-term representations were A_MINC_D 
for fugitive dust emissions and A_MINC_E for tailpipe emissions). 

4.2.2 Offsite/Onsite On-Road Mobile Source Exhaust Emissions 
Emissions from offsite and onsite on-road vehicles will consist of criteria pollutant emissions (where PM10 
emissions were considered to also be DPM emissions) from vehicle (mostly heavy duty truck) tailpipes.  
Only emissions occurring onsite from these sources were considered in the dispersion modeling 
assessments. 
 
Offsite vehicles will enter the Project site using the access road, and will travel up to the main processing 
area where the aggregate plant, asphalt plant, and ready-mix plant are located.  To represent emissions 
occurring during vehicle travel along the access road, a line source consisting of a series of volume 
sources was used (source ID ACC_TP).  Each volume source was assigned a release height of 3.66 
meters and an initial vertical dimension of 0.85 meters to represent the initial vertical velocity associated 
with tailpipes from most types of heavy duty trucks. 
 
In addition, emissions from idling vehicles were represented as point sources located near the aggregate 
loadout area (IDLE_AGR), the ready-mix concrete loadout area (IDLE_CON), the asphalt concrete 
loadout area (IDLE_APH), the recycle drop-off area (IDLE_REC), and a central location representative of 
onsite service truck idling (IDLE_SRV). 

4.2.3 Access Road Fugitive Dust Emissions 
Fugitive dust emissions will occur as offsite, on-road vehicles bringing raw materials and hauling away 
product travel along the access road to the Project site.  These vehicles will travel up to the main 
processing area where the aggregate plant, asphalt plant, and ready-mix plant are located. 
 
To represent road dust emissions occurring during vehicle travel along the access road, a line source 
consisting of a series of volume sources was used (source ID ACC_DUST).  Each volume source was 
assigned a release height of 1.83 meters and an initial vertical dimension of 1.70 meters to represent the 
turbulent wake associated with vehicle travel along the road.  This representation was appropriate for 
both unpaved access road dust emissions (Scenario 1) and paved access road dust emissions (Scenario 
2). 

4.2.4 Asphalt Plant Emissions 
The majority of the criteria pollutant and TAC emissions associated with the asphalt plant will be emitted 
through the exhaust stack venting the primary control device for the equipment; therefore, emissions from 
this source were represented in the dispersion model as a point source (source ID PT_ASPH).  Stack 
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parameters for the source were based on typical values determined for a representative asphalt plant 
design. 

4.2.5 Ready-Mix Plant Emissions 
PM10/PM2.5 and TAC emissions from the ready-mix plant will occur primarily from the baghouse vent 
stack; therefore, emissions from this source were represented as a point source (source ID PT_CONC).  
Stack parameters for the source were based on conservative estimated values. 

4.2.6 Drilling and Blasting 
Fugitive dust emissions associated with drilling activities were included in the area source representations 
for off-road equipment fugitive dust emissions discussed above (A_MINA_D for short-term impacts and 
A_MINC_D for long-term impacts). 
 
Short-term impacts from blasting emissions were not modeled, as the steady-state AERMOD dispersion 
model will not appropriately account for the very short-term nature of these emissions.  Long-term impacts 
from blasting emissions were estimated based on taking annual average emissions and evenly allocating 
emissions during the course of the year into a volume source representation (BLAST_C). 

4.2.7 Asphalt/Concrete Recycling 
The asphalt and concrete recycling process will generate fugitive dust and these emissions were most 
appropriately represented as a volume source (V_RECY). 

4.2.8 Aggregate Plant Processing Area 
Emissions from within the aggregate processing area will consist of tailpipe emissions from off-road 
mobile equipment (e.g., loaders, trucks, etc.) and fugitive dust emissions from material handling 
(crushers, screens, material drops, loadout, etc.). 
 
Emissions from off-road mobile equipment tailpipes were represented using a polygon area source 
(source ID A_AGVH_E) covering the area potentially traveled by off-road mobile equipment associated 
with aggregate processing.  The parameters associated with this representation were set with a release 
height of three meters and an initial vertical dispersion of three meters to account for the initial velocity 
and turbulence associated with the release. 
 
Emissions from material handling represented using a polygon area source (source ID A_AGPR_D) 
covering the area where aggregate material handling equipment might be located.  The parameters 
associated with this representation were set with a release height of zero meters and an initial vertical 
dispersion of five meters to account for the fact that these emissions will be ground-based, but will have 
initial turbulence associated with the physical movement of the materials. 

4.2.9 Fugitive Dust from Onsite Travel of Mine Pit Haul Trucks 
Fugitive dust emissions (PM10/PM2.5) and tailpipe combustion emissions will result from the travel of off-
road mine pit haul trucks carrying mined materials from the mine pit to the aggregate processing area.  
These emissions are only applicable to Scenario 1, as these haul trucks will be replaced with conveyors 
in Scenario 2. 
 
To represent unpaved haul road fugitive dust emissions occurring during mine pit haul truck travel, a line 
source consisting of a series of volume sources connecting the South Pit mining area to the aggregate 
processing area were used (source ID L_HAUL_D).  Each volume source was assigned a release height 
of 1.83 meters and an initial vertical dimension of 3.66 meters to represent the turbulent wake associated 
with vehicle travel along the road. 
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To represent tailpipe emissions occurring during mine pit haul truck travel, a similar line source consisting 
of a series of volume sources were used (source ID L_HAUL_E).  Each volume source was assigned a 
release height of 3.66 meters and an initial vertical dimension of 3.66 meters to represent the initial 
vertical velocity associated with tailpipes from most types of heavy duty off-road trucks. 

4.2.10 Locomotive Exhaust Emissions 
Onsite locomotive exhaust emissions (criteria pollutants and DPM) were considered in the modeling 
analysis and were represented as a line source consisting of a series of volume sources following the 
proposed onsite railroad spur (source ID TRAIN_E).  These volume sources were assigned parameters 
taken from a previous study.7 

4.3 Meteorological Data 
Meteorological data for use in the AERMOD dispersion model were obtained by processing surface data 
from the Redding Municipal Airport (approximately 14 miles from the Project site) and upper surface data 
from Medford, Oregon for the period of 1988 to 1992.8  A wind rose for the data set is provided in Figure 
4-4.  As shown in this figure, wind directions are primarily bimodal, with winds most frequently coming 
from the north or south. 
 
The land use characteristics surrounding the Redding Municipal Airport were determined using the U.S. 
EPA AERSURFACE program (version 08009) and 1992 National Land Cover Data.  The resulting Bowen 
ratio, albedo, and surface roughness (by 30 degree sector) was input, along with the meteorological data, 
to the U.S. EPA AERMET program (version 06341) for processing to produce surface and upper air 
meteorological data formatted for use in AERMOD. 

4.4 Receptor Sets 
Two different sets of model receptor locations were needed for the assessments performed: 
 

1) A set of model receptors covering all locations on and outside of the Project site property 
boundary.  This set of receptors was used for assessing ambient concentrations of PM10, PM2.5, 
and NO2 for comparison to AAQS, and for assessing cancer risk and non-cancer health effects 
(hazard) for occupational workers and acute offsite non-cancer health effects (hazard).  The use 
of this receptor set for assessing chronic (long-term) impacts to occupational workers was very 
conservative as it assumes that occupational workers not associated with the Project could be 
located anywhere outside of the property boundary for long periods of time; in reality, the majority 
of the areas very near the property boundary will not have permanent occupational worker 
structures or designated areas. 

2) A set of model receptors located at known residences or other sensitive receptor facilities 
(schools, hospitals, day care centers, etc.).  These locations were used to assess cancer and 
chronic non-cancer health effects to residents/sensitive receptors. 

 
The first set of receptors was constructed such that model receptors were placed every 50 meters along 
the Project site property boundary.  In addition, a regular grid of model receptors were placed with 50 
meter spacing out to a distance of 2 kilometers from the centerpoint of the model source representations, 
with 150 meter spacing out to a distance of 3 kilometers from the centerpoint of the model source 
representations, and with 250 meter spacing out to a distance of 5 kilometers from the centerpoint of the 
model source representations.  These model receptor locations are shown in Figure 4-5. 
 

                                                      
7 Air Dispersion Modeling Assessment of Air Toxic Emissions from BNSF San Diego Rail Yard, Environ Int’l 
Corporation, February 4, 2008 (http://www.arb.ca.gov/railyard/hra/env_sd_admrpt.pdf). 
8 Meteorological data acquired from http://www.webmet.com/. 

http://www.arb.ca.gov/railyard/hra/env_sd_admrpt.pdf
http://www.webmet.com/
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The second set of receptors was constructed based on Geographical Information System (GIS) data 
available from the Shasta County GIS department.  A subject area extending out at least one mile in all 
directions from the Project site property boundary was presented to Shasta County and property parcels 
with use codes associated with residential (single and multi-family), mobile home, medical, and school 
properties were identified.  Model receptors were then placed at the centroid of each of these parcels.  
These model receptor locations are shown in Figure 4-6. 
 
Model receptor terrain elevations were determined from National Elevation Data (NED) one-third arc-
second data obtained from the U.S. Geological Survey Seamless Server. 
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5.0 ESTIMATED AMBIENT AIR QUALITY IMPACTS 
Using the dispersion modeling methods described in Section 4.0 above, two separate evaluations of 
ambient air quality impacts resulting from estimated Project emissions were performed: 
 

1) Evaluation of maximum predicted ambient concentrations of PM10, PM2.5, and NO2, which can be 
compared to State and Federal ambient air quality standards.  These evaluations are discussed 
in Section 5.1 below. 

2) Evaluation of maximum predicted TAC concentrations at offsite occupational worker and 
residential/sensitive receptor locations.  These concentrations are used to estimate maximum 
potential human health effects resulting from exposure to Project-related emissions.  These 
evaluations are discussed in Section 5.2 below. 

5.1 Evaluation of Ambient Air Quality Standards 
The AERMOD dispersion model was set up as described in Section 4.0 and populated with the estimated 
source-specific emissions for PM10, PM2.5, and NO2 described in Section 3.0.  For purposes of this 
evaluation, the maximum modeled emissions were compared to applicable State or Federal AAQS.  Note 
that for purposes of this evaluation, existing background concentrations of these pollutants are not added 
to the modeled results. 
 
The results for these modeling runs are provided in Table 5-1 (Scenario 1) and Table 5-2 (Scenario 2). 
 
Maximum predicted 24-hour PM2.5 concentrations for Scenario 2 were slightly above the associated 
federal AAQS (35 µg/m3).  As shown in Figure 5-1, concentrations above the AAQS occurred only within 
a very small area just south of the entrance to the Project site access road.  The majority of these 
concentrations were due to estimated fugitive dust emissions from the paved access road. 
 
Maximum predicted 24-hour PM10 concentrations for Scenario 1 were above the associated California 
AAQS (50 µg/m3).  The predicted 24-hour PM10 concentrations, evaluated as the highest-sixth-high value, 
exceeded the federal standard as well.  As shown in Figure 5-2, concentrations above the California 
AAQS occurred over a fairly broad area to the south of the Project site, with the highest concentrations 
occurring just south of the entrance to the Project site access road.  The majority of these concentrations 
in this areas were due to estimated fugitive dust emissions from the paved access road.  Estimated 
fugitive emissions from the mine haul trucks also contributed to high predicted concentrations at locations 
further west along the southern boundary of the site. 
 
The maximum predicted 24-hour PM10 concentrations for Scenario 2 were much lower, although the 
California AAQS was still exceeded as a result of impacts from estimated fugitive dust emissions from the 
paved access road near the entrance to the road. 
 
Maximum predicted annual average PM2.5 and PM10 concentrations were less that the associated AAQS. 
 
Maximum predicted one-hour and annual NO2 concentrations were less than the associated AAQS.  The 
predicted 1-hour NO2 concentrations for Scenario 1 emissions were nearest to the associated AAQS 
(federal standard of 188 µg/m3).  As shown in Figure 5-3, the highest predicted 1-hour NO2 
concentrations occurred only within a very small area just south of the entrance to the Project site access 
road.  The majority of these concentrations were due to estimated on-road vehicle tailpipe emissions for 
vehicles entering and exiting the access road. 

5.2 Evaluation of Potential Human Health Effects 
The AERMOD model was used in conjunction with the HARP On-Ramp and HARP models to estimate 
maximum predicted cancer and non-cancer health effects to occupational workers not associated with the 
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Project and nearby residents (or other sensitive receptors).  In this case, the AERMOD model was 
executed using unit emission rates for each source representation, in accordance with the HARP On-
Ramp software guidance.  Then predicted ambient concentrations for each source representation and 
estimated TAC emissions (as described in Section 3.0) were input to the HARP model to estimate lifetime 
excess cancer risk (LECR), chronic hazard, and acute hazard at model receptor locations.  The HARP 
model uses toxicity factors published by the California Office of Environmental Health and Assessment 
(OEHHA).9 

5.2.1 Lifetime Excess Cancer Risk 
Cancer risks from DPM and TACs concentrations in air would occur primarily through the inhalation 
pathway.  In addition, cancer risk from TACs was also assessed for the home grown produce 
(resident/sensitive receptor only), dermal, soil ingestion and mother’s milk pathways.  The HARP software 
was used to estimate LECR for each TAC for the exposure pathways identified above.  LECR values 
resulting from exposures to different TACs through the various exposure pathways are generally additive. 
 
The “Derived (OEHHA)” exposure assumptions (most conservative) were used to estimate cancer risk.  In 
addition, although LECR is determined assuming 70 years of exposure and, in particular, DPM emissions 
from the on-road vehicle vehicle fleet will decline over that period (by at least 50% in accordance with the 
EMFAC model which accounts for replacement of older vehicles with newer, cleaner vehicles), these 
declines in emissions were not explicitly accounted for in the LECR estimates.  In addition, although 
Scenario 1 emissions resulted in slightly higher offsite exposure to TAC emissions relative to Scenario 2, 
when evaluating the 70 year exposure for determining LECR for Scenario 1, it was conservatively 
assumed that Scenario 1 emissions would occur for the entire 70 year period, which would not be the 
case if Scenario 2 is implemented within five years as planned.  As a result, the estimated LECR values 
reported in this assessment are considered to be over-estimates of any actual maximum cancer risk that 
might result from exposure to Project emissions. 
 
The maximum estimated LECR values for offsite occupational workers and residents/sensitive receptors 
are provided in Table 5-3 (for Scenario 1) and Table 5-4 (for Scenario 2).  The most significant contributor 
to the maximum LECR values in all cases was DPM emissions from on-road vehicles entering the Project 
site via the access road.According to guidance from the SCAQMD, LECR values less than 10-in-a-million 
are considered less than significant; the LECR values reported in Tables 5-3 and 5-4 are below this 
threshold. 

5.2.2 Chronic Non-Cancer Hazard 
Chronic non-cancer health effects from DPM and other TACs in air would occur through the inhalation 
pathway.  In addition, chronic non-cancer health effects from TACS were also assessed for the home 
grown produce (resident/sensitive receptor only), dermal, soil ingestion and mother’s milk pathways.  
Default exposure parameters for residents/sensitive receptors and occupational worker receptors were 
used. 
 
The HARP software was used to estimate a hazard quotient for each TAC from the exposure pathways 
described above.  Hazard quotients for different TACs affecting the same target organ are then added 
together, to produce an overall hazard index (HI) for that target organ.  The maximum HI for all target 
organs assessed is then reported. 
 
The maximum estimated chronic HI values for offsite occupational workers and residents/sensitive 
receptors are provided in Table 5-3 (for Scenario 1) and Table 5-4 (for Scenario 2).  The most significant 
contributor to the maximum HI values in all cases was DPM emissions from on-road vehicles entering the 
Project site via the access road.  According to guidance from the SCAQMD, chronic HI values less than 
1.0 are considered less than significant; the chronic HI values reported in Tables 5-3 and 5-4 are below 
this threshold. 
                                                      
9 See http://www.arb.ca.gov/toxics/healthval/contable.pdf. 

http://www.arb.ca.gov/toxics/healthval/contable.pdf
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5.2.3 Acute Non-Cancer Hazard 
Acute non-cancer health effects from TACs in air would occur through the inhalation pathway.  No other 
acute exposure pathways are evaluated by the HARP model.  Because acute exposures are assumed to 
generally occur over a single hour, there is no distinction between exposure parameters for occupational 
worker or residents/sensitive receptors.  Default exposure assumptions were assumed for all receptor 
locations outside of the Project site property boundary. 
 
The HARP software was used to estimate a hazard quotient for each TAC from the inhalation exposure 
pathway.  Hazard quotients for different TACs affecting the same target organ are then added together, to 
produce an overall HI for that target organ.  The maximum HI for all target organs assessed is then 
reported. 
 
The maximum estimated acute HI values for all offsite receptors are provided in Table 5-3 (for Scenario 1) 
and Table 5-4 (for Scenario 2).  The most significant contributor to the maximum HI values in all cases 
was formaldehyde emissions from the asphalt plant.  According to guidance from the SCAQMD, acute HI 
values less than 1.0 are considered less than significant; the acute HI values reported in Tables 5-3 and 
5-4 are below this threshold. 
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6.0 CLOSING 
This air quality assessment technical report evaluates potential air quality impacts from the proposed 
Project, for both an initial operating scenario producing no more than 1MM tpy of aggregate (Scenario 1) 
and a future operating scenario producing no more than 2MM tpy of aggregate (Scenario 2).  This 
assessment is based on the Project information provided to Golder on behalf of the applicant and uses 
publically-available technical references, software tools, and models. 
 
GOLDER ASSOCIATES INC. 
 

 
Brian Patterson, Ph.D. 
Associate and Senior Consultant 
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Table 5-1
Criteria Pollutant Dispersion Modeling Results - Scenario 1

Moody Flats Quarry

Pollutant Averaging
Time

Modeled
Concentrations (a)

(µg/m³)

California Ambient
Air Quality Standard

(µg/m³)

National Ambient
Air Quality Standard

(µg/m³)

NO2 1-hr 241.0 (b) 339
NO2 1-hr 182.2 (c) 188 (d)

NO2 Annual 1.25 1988
1.27 1989
1.27 1990
1.24 1991
1.14 1992

PM10 24-hr 485.1 (f) 50
366.3 (g) 150

PM10 Annual 15.9 1988
15.2 1989
15.2 1990
15.1 1991
14.0 1992

PM2.5 24-hr 30.9 (h) No Standard 35

PM2.5 Annual 1.65 1988
1.57 1989
1.58 1990
1.56 1991
1.45 1992

Notes:
(a)  The maximum modeled annual concentration for multi-year assessments are boled and underlined.
(b)  The modeled cocentration is equal to the maximum 1-hr modeled concentration for comparision to the CAAQS.
(c)  The maximum concentration is equal to the 98th percentile of the daily maximum 1-hr concentration for comparison 
        to the NAAQS.
(d)  The form of the national ambient air quality standard is the 98th percentile of the maximum daily 1-hour concentration
(e)  Calcuated as the arithmetic average.
(f)  The modeled concentration is equal to the maximum 24-hr modeled concentration for comparision to the CAAQS.
(g)  The modeled concentration is the 6th highest concentration for comparison to the NAAQS (exceed once per year
       on average over 5 years modeled).
(h)  The maximum concentration is equal to the 98th percentile for comparison to the NAAQS.

12 15(e)

57 100

20 No Standard

(e)(e)

(e)

(e)



Table 5-2
Criteria Pollutant Dispersion Modeling Results - Scenario 2

Moody Flats Quarry

Pollutant Averaging
Time

Modeled
Concentrations (a)

(µg/m³)

California Ambient
Air Quality Standard

(µg/m³)

National Ambient
Air Quality Standard

(µg/m³)

NO2 1-hr 137.3 (b) 339
NO2 1-hr 102.5 (c) 188 (d)

NO2 Annual 1.94 1988
2.06 1989
1.97 1990
1.95 1991
1.96 1992

PM10 24-hr 87.5 (f) 50
44.4 (g) 150

PM10 Annual 5.01 1988
4.79 1989
4.79 1990
4.75 1991
4.42 1992

PM2.5 24-hr 36.6 (h) No Standard 35

PM2.5 Annual 1.28 1988
1.23 1989
1.23 1990
1.22 1991
1.13 1992

Notes:
(a)  The maximum modeled annual concentration for multi-year assessments are boled and underlined.
(b)  The modeled cocentration is equal to the maximum 1-hr modeled concentration for comparision to the CAAQS.
(c)  The maximum concentration is equal to the 98th percentile of the daily maximum 1-hr concentration for comparison 
        to the NAAQS.
(d)  The form of the national ambient air quality standard is the 98th percentile of the maximum daily 1-hour concentration
(e)  Calcuated as the arithmetic average.
(f)  The modeled concentration is equal to the maximum 24-hr modeled concentration for comparision to the CAAQS.
(g)  The modeled concentration is the 6th highest concentration for comparison to the NAAQS (exceed once per year
       on average over 5 years modeled).
(h)  The maximum concentration is equal to the 98th percentile for comparison to the NAAQS.

12 (e) 15 (e)

57 (e) 100 (e)

20 (e) No Standard
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Figure 4-4.  Wind Rose for 1988-92 Redding, California Data Set
Moody Flats Quarry
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February 2011 Scenario 1 (1 MM tpy)  103-99734

ROG NO x
Parameter Value

Land Use Group URBEMIS Group set to "Blank"
Unit Amount 500

Unity Type Acres
Land Use Type Label Aggregate Mine

Worker Commute Trip % 100
Trip % Primary 100

Trip % Diverted 0
Trip % Pass-By 0

Parameter Value
Description Mining Operations - Annual Operations

Phase Type Mass Site Grading
Phase Start Date January 1, 2014
Phase End Date October 8, 2014
Work days/week 6

Total acreage to be graded 25
Maximum Daily Acreage Disturbed 2

Emission Rate (lbs/day/acre) 10
Total ammount of soil to import (cubic yards) 0
Total ammount of soil to export (cubic yards) 482,139

Haul truck capacity (cubic yards/truck) 17.5
Maximum Round trips per day (hauling) 100

Average Round trips per day (hauling) 92
Round trip distance (miles) 1

Mitigation Yes
Description Water exposed surfaced

Option 3x daily

Water Truck 1 75 Water truck 480 240 4.5
Excavator - CAT 385 or similar 1 525 Excavator 1,680 240 14.0
Dozer - CAT D8 or similar 1 305 Tractor/Loader/Backhoe 960 240 8.0
Grader - CAT 140H or similar 1 185 Grader 480 240 4.0
Loader - CAT 980 or similar 1 318 Rubber Tired Loader 1,680 240 14.0
Haul Truck - CAT 769 or similar (40 ton) 2 479 Off-Highway Trucks 1,680 240 14.0
Drill 1 350 Drilling 80 240 2.0
Bulk Truck 1 150 Bulk Truck 80 240 2.0
Notes
1. Assumess 1hour/hole 25 holes per blast and 50 blasts per year.
2. Loading of shot to take 8 hours.

Parameter Value
Description Plant Operations - Annual Operations

Phase Type Building
Phase Start Date January 2, 2014
Phase End Date November 6, 2014
Work days/week 6

Plant Operations

Water Truck 1 75 Water Truck 528 264 4.5
Loader - CAT 980 or similar 2 318 Rubber Tired Loader 1848 264 14.0
Backhoe 1 88 Tractor/Loader/Backhoe 528 264 4.0
Lube Truck 1 80 Water Truck 264 264 2.0
Mechanic Truck 1 80 Water Truck 264 264 2.0
Service Truck (Mechanical) 2 80 Water Truck 264 264 2.0
Grove Rough Terrain Crane - (50 ton cap) 1 150 Cranes 264 264 2.0
Manlift (self propelled) 1 20 Aerial Lift 264 264 2.0

Assumes hauling occurs over 240 days per year.

URBEMIS actually run for 2014 to reflect Tier 4 equipment assumptions
40 weeks @ 6 days/week = 240 days

Construction Data: Mining Operations

Table 1a

Equipment Description Quantity HP Designation in URBEMIS Operating 
Hrs/Yr

Maximum 
Operating Hrs/Day

Assumption of 2 acres per day for "mining activities"

Notes/References

Notes/References

URBEMIS-1MM TPY Scenario
Land Use Data

Assumed size of project

44 weeks @ 6 days/week = 264 days

Represents diesel exhaust and earth moving
URBEMIS actually run for 2014 to reflect Tier 4 equipment assumptions

Represents diesel exhaust with no earthmoving
URBEMIS actually run for 2014 to reflect Tier 4 equipment assumptions

URBEMIS default -10 lbs/day/acre is identified as "average"

Estimate

Assumes 1.0 MMTPY hauled density of 169 lbs/cu.ft with 10% waste

Maximum 
Operating Hrs/Day

Construction Data: Plant Operations

Equipment Description Quantity HP Designation in URBEMIS

Mining Operations

Notes / References

Operating 
Hrs/Yr

Total 
Days

URBEMIS actually run for 2014 to reflect Tier 4 equipment assumptions

Total 
Days

Assumes 40 ton capacity and density of 169 lbs/cu.ft.
Assumes hauling occurs over 240 days per year.

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates



February 2011 Scenario 1 (1 MM tpy)  103-99734

1b
Input Assumptions for Emission Rate Calculations

Moody Flats

Parameter Value Comments

General
Project Area (acres) 500
Annual Mine Production (tons per year) (Finished Aggregate) 1,000,000
Precentage of waste mined with aggregate 10%
Annual Total Mined Material (tons per year) (waste and aggregate) 1,100,000 Annual mine production + 10% waste
Maximum Hourly Mine Production (tons per hour) 1,000
Maximum Daily Total Production Rate (tons per day) (finished aggregate) 15,000
Maximum Daily Mined Material (tons per day) (waste and aggregate) 16,500 Maximum daily production rate + 10% waste
Off-site trucks round trip distance (miles) 20
Number of workers 24
Employee round trip distance (miles) 25
Annual Operating Days 264
Operating days per week - Mining 6 Typical
Operating days per week - Plant 6 Typical
Annual Hours of Operation 3168
Maximum Hours per Day 16 For short periods of time
Round trip distance for on-site vehicles, except mine haul trucks (mile) 2.7
Round trip distance for mine haul trucks (mile) 2.0
Idle time per onsite trip (hour) 0.08 5 minutes
Train travel onsite (mile) 1.6
Percentage of on-site roads that are unpaved 100%
Onsite mine haul truck capacity (ton) 40
Annual Blasts 50
Number of days with precip greater than 0.01 inches (days/yr) 43
Wet suppresion techonology used for crushers/screens? Yes

For Annual Emissions Calculations
Annual Production - Asphalt Plant Finished Aggregate (tons per year) 100,000
Annual Production - Finished Asphalt (tons per year) 110,000 Assumes a factor of 1.1 tons of asphalt for every ton of aggregate..
Annual Production - Ready Mix Concrete Plant Finished Aggregate (tons per year) 100,000
Annual Production - Finished Ready Mix Concrete (tons per year) 140,000 Assumes 1.4 tons of Ready-Mix concrete for every ton of aggregate.  
Annual Production - Aggregate Plant (outside sales) (tons per year) 200,000
Annual Production - Aggregate Shipped via Rail 600,000
Annual Production - Recycle Plant (tons per year) 25,000
Annual Screens Throughput (tons/yr) 1,100,000
Annual Crusher Throughput (tons/yr) 1,100,000
Annual truck trips - Asphalt 4,400
Annual truck trips - Ready-Mix Concrete 7,800
Annual truck trips - Aggregate (outside sales) 8,000
Annual train trips - Aggregate shipped via rail 100
Annual truck trips - Cement Delivery Trucks 620
Annual truck trips - Asphalt Material Delivery Trucks 400  
Annual truck trips - Recycle Material Delivery Trucks 1,000
Annual truck trips - Fuel, Service, and Delivery vehicles 75
Annual mine haul truck trips 27,500 Annual total mined material / mine haul truck capacity

For Hourly/Daily Emissions Calculations
Maximum hourly production - Asphalt Plant (tons per hour) 200
Maximum hourly production - Ready Mix Concrete Plant (tons per hour) 200
Maximum hourly production - Aggregate Plant (outside sales) (tons per hour) 1,000
Maximum hourly production - Recycle Plant (tons per hour) 200
Maximum hourly production - Screens (tons per hour) 1,000
Maximum hourly production - Crusher (tons per hour) 1,000
Maximum daily truck trips - Asphalt 128
Maximum daily truck trips - Ready-Mix Concrete 178
Maximum daily truck trips - Aggregate (outside sales) 200
Maximum daily truck trips - Cement Delivery Trucks 7
Maximum daily truck trips - Asphalt Material Delivery Trucks 9
Maximum daily truck trips - Recycle Material Delivery Trucks 7
Maximum daily train trips - Aggregate shipped via rail 1
Maximum daily truck trips - Fuel, Service, and Delivery vehicles 3
Maximum daily mine haul truck trips 412.5 Maximum total daily mined material / mine haul truck capacity

For Vehicle Weight Calculations
Mean Vehicle Weight (ton) 21.2 Sum of Vehicle Weight portions
Total truck trips (ex. Haul) 28,631 Sum of annual trips for all vehicle types (exc. mine haul)

Asphalt Mean Vehicle Weight portion (ton) 4.226 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Concrete Mean Vehicle Weight portion (ton) 6.811 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Aggregate Mean Vehicle Weight portion (ton) 7.684 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Cement Delivery Mean Vehicle Weight portion (ton) 0.574 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Asphalt Delivery Mean Vehicle Weight portion (ton) 0.370 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Recycle Delivery Mean Vehicle Weight portion (ton) 0.960 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Fuel, Service, and Delivery Mean Vehicle Weight portion (ton) 0.020 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Employee Mean Vehicle Weight portion (ton) 0.531 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)

Truck Type Empty Wt
(tons)

Loaded Wt
(tons)

Asphalt 15 40
Ready-Mix Concrete 15 35
Aggregate (outside sales) 15 40
Cement Delivery Trucks 13 40
Asphalt Material Delivery Trucks 13 40
Recycle Material Delivery Trucks 15 40
Fuel, Service, and Delivery vehicles 8 8
Employee vehicles 2 2
Mine Haul Truck 39 79

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates
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February 2011 Scenario 1 (1 MM tpy)  103-99734

Table 3
Onsite Aggregate Train Locomotive

Criteria Pollutant Emission Estimates

Emission Factors  (lb/gal)
ROG (a) CO (b) NO X 

(c) SO 2 
(d) PM 10 

(e) PM 2.5 
(4) CO 2 

(f) 

Emission Factors 0.227 0.059 0.227 0.004 0.008 0.008 23

Emission Rate (g)  (lb/day)
ROG CO NO X SO 2 PM 10 PM 2.5 CO 2

Daily Emissions 5.45 1.41 5.45 0.10 0.20 0.19 540

Emission Rate (h)  (ton/yr)
ROG CO NO X SO 2 PM 10 PM 2.5 CO 2

Annual Emissions 0.27 0.070 0.27 0.005 0.010 0.010 27

Notes:
(a)  ROG (HC) Emission factor (lbs/gal) = (HC emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)

HC emission factor (g/bhp-hr) = 4.95 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(b)  CO Emission factor (lbs/gal) = (CO emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)
CO emission factor (g/bhp-hr) = 1.28 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(c)  NOX Emission factor (lbs/gal) = (NOX emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)
NOX emission factor (g/bhp-hr) = 4.95 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(d)  SO2 Emission factor (lbs/gal) = (Fuel density [g/gal]) x (fuel S content [ppm]) x (fuel S content converted to SO2) x (g SO2:g S) x (lb/453.95 g)
Fuel density (g/gal) = 3,200 (3)

Fuel S content (ppm) = 300 (3)
Fuel S content converted to SO2 (%) = 98% (3)

Ratio (g SO2:g S) = 2 (3)
(e)  PM10 Emission factor (lbs/gal) = (PM10 emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)

PM10 emission factor (g/bhp-hr) = 0.18 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(f)  CO2 Emission factor (lbs/gal) = (Fuel density [g/gal]) x (fuel C content [ppm]) x (g CO2:g C) x (lb/453.95 g)
Fuel density (g/gal) = 3,200 (5)

Fuel C content (ppm) = 87% (5)
Ratio (g CO2:g C) = 3.67 (5)

(g)  Daily emission rate (lb/day) = (Emission factor [lb/gal]) x (locomotive fuel consumption [gal/trip]) x (daily rail trips [trips/day])
Locomotive fuel consumption (gal/trip) = 24 (i)

Daily rail trips (trips/day) = 1 (6)
(h)  Annual emission rate (ton/yr) = (Emission factor [lb/gal]) x (locomotive fuel consumption [gal/trip]) x (annual rail trips [trips/yr]) x (ton/2,000 lb)

Locomotive fuel consumption (gal/trip) = 24 (i)
Annual rail trips (trips/yr) = 100 (6)

(i)  Locomotive onsite fuel consumption (gal/trip) = (Train travel on-site [mi]) x (annual aggregate shipped via rail [ton/yr]) / (annual rail trips [trips/yr])
 / (line haul train fuel economy [ton-mi/gal])

Line haul train fuel economy (ton-mi/gal) = 400 (7)
Train travel on-site (mi) = 1.6 (6)

Annual aggregate shipped via rail (ton/yr) = 600,000 (6)
Annual rail trips (trips/yr) = 100 (6)

References:
(1)  EPA 420-F-09-025 April 2009 Table 1, Line-Haul Emission Factors, Tier 2.

(2)  EPA 420-F-09-025 April 2009 Table 3, Large Line-Haul and Passenger.

(3)  EPA 420-F-09-025 April 2009 SO2 calculation, using example equation.

(4)  PM2.5 emissions calculated by multiplying the PM10 emission factor by a factor of 0.97, as described in EPA 420-F-09-025 April 2009.

(5)  EPA 420-F-09-025 April 2009 CO2 calculation, using example equation.

(6)  Provided by the applicant.

(7)  EPA 420-F-09-025 April 2009.

On-Site Aggregate Train Locomotive

On-Site Aggregate Train Locomotive

On-Site Aggregate Train Locomotive

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates
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February 2011 Scenario 1 (1 MM tpy)  103-99734

Table 7
Asphalt Plant Criteria Pollutant Emission Estimates

Emission Factors  (lb/ton)

ROG (1) CO (1) NO X 
(1) CO 2 

(2) SO 2 
(1) PM 10 

(1) PM 2.5 
(3)

Drum Mix Hot Mix Asphalt Plant 0.0043 0.074 0.01 33 0.0011 0.007 0.0047

Emission Rate (a) (lb/day)
ROG CO NO X CO 2 SO 2 PM 10 PM 2.5

Daily Emissions 13.8 237 32 105,600 3.52 22.4 15.0

Emission Rate (b) (ton/yr)
ROG CO NO X CO 2 SO 2 PM 10 PM 2.5

Annual Emissions 0.24 4.07 0.55 1,815 0.061 0.39 0.26

Notes:
(a)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (hourly throughput [ton/hr]) x (maximum daily operation [hrs/day])

Hourly throughput (ton/hr) = 200 (4)
Maximum daily operation (hrs/day) = 16 (4)

(b)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (annual throughput [ton/yr]) x (ton/2,000 lb)
Annual throughput (ton/yr) = 110,000 (4)

References:
(1)  Emisson Factor per Gencor Industries, Inc. of Orlando, FL, a representative asphalt plant manufacturer Drum Mix Hot Mix Asphalt plant facility

with a baghouse.
(2)  AP-42 Chapter 11.1, Tables 11.1-5 thru 11.1-8 using controlled emissions (fabric filter).
(3)  PM2.5 emissions estimated by multiplying PM10 emissions by 0.69.  The 0.69 factor was determined from the PM2.5:PM10  emission factor ratio 

for dryers in AP-42 Chapter 11.1 Hot Mix Asphalt Plants, March 2004, Table 11.1-4, Summary of Particle Size Distribution for Drum Mix Dryers.
(4)  Provided by the applicant.

On-Site Emission Source

On-Site Emission Source

On-Site Emission Source

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates



February 2011 Scenario 1 (1 MM tpy)  103-99734

TAC CAS Emission Factor (1)

(lb/ton)
Emission Rate (a)

(lb/hr)
Emission Rate (b)

(ton/yr)

Benzene 71-43-2 2.1E-05 4.2E-03 1.2E-03
Chromium (VI) 18540-29-9 2.3E-07 4.6E-05 1.3E-05
Copper 7440-50-8 3.4E-06 6.8E-04 1.9E-04
Formaldehyde 50-00-0 1.2E-02 2.5E+00 6.8E-01
Manganese 7439-96-5 1.5E-05 3.0E-03 8.3E-04
Mercury 7439-97-6 4.8E-07 9.6E-05 2.6E-05
Nickel 7440-02-0 9.4E-06 1.9E-03 5.2E-04
PAHS w/o Naptha 1-15-0 6.3E-06 1.3E-03 3.5E-04
Toluene 108-88-3 2.7E-02 5.3E+00 1.5E+00
Xylene 1330-20-7 2.0E-02 3.9E+00 1.1E+00
Zinc 7440-66-6 3.9E-05 7.8E-03 2.1E-03

Notes:
(a)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (hourly throughput [ton/hr])

Hourly throughput (ton/hr) = 200 (2)
(b)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (annual throughput [ton/yr]) x (ton/2,000 lb)

Annual throughput (ton/yr) = 110,000 (2)

References:

(2)  Provided by the applicant.

Table 8
Asphalt Plant TAC Emission Estimates

(1)  Emisson Factors from San Joaquin Valley Air Pollution Control District.
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Emission Point Emission Factor (1)

(lb/yd3 of concrete)

Daily PM10 

Emission Rate (b)

(lb/day)

Daily PM2.5 

Emission Rate (4)

(lb/day)

Annual PM10 

Emission Rate (c)

(ton/yr)

Annual PM2.5 

Emission Rate (4)

(ton/yr)
Aggregate delivery to ground storage 0.0031 4.93 1.13 0.11 0.02
Sand delivery to ground storage 0.0007 1.11 0.26 0.02 0.006
Aggregate transfer to conveyor 0.0031 4.93 1.13 0.11 0.02
Sand transer to conveyor 0.0007 1.11 0.26 0.02 0.006
Aggregate transfer to elevated storage 0.0031 4.93 1.13 0.11 0.02
Sand transfer to elevated storage 0.0007 1.11 0.26 0.02 0.006
Cement Delivery to Silo 0.0001 0.16 0.04 0.003 0.001
Cement Supplement delivery to Silo 0.0002 0.32 0.07 0.007 0.002
Weigh Hopper Loading 0.0038 6.04 1.39 0.13 0.03
Mixer Loading 0.0038 6.04 1.39 0.13 0.03
Central mix loading 0.0007 (a) 1.07 0.25 0.02 0.005

Totals 31.8 7.3 0.69 0.16

Notes:
(a)  Emission factor (lb/yd3) = (Conversion factor [lb cement /lb concrete]) x (controlled PM10 emission factor [lb/ton])

Controlled PM10 emission factor (lb/ton) = 0.0048 (2)
Conversion factor (lb cement/lb concrete) = 0.140 (3)

(b)  Maximum daily emission rate (ton/day) = (Emission factor [lb/yd3]) x (maximum hourly production rate [ton/hr]) x (maximum hours per day [hr/day])
x (2,000 lb/ton) / (conversion factor [lb/yd3])

Maximum hourly production rate (ton/hr) = 200 (5)
Maximum hours per day (hr/day) = 16 (5)

Conversion factor (lb concrete/yd3) = 4,024 (6)
(c)  Annual average emission rate (ton/yr) = (Emission factor [lb/yd3]) x (annual average production rate [ton/yr])  / (conversion factor [lb/yd3]) 

Annual average production rate (ton/yr) = 140,000 (5)
Conversion factor (lb/yd3) = 4,024 (6)

References:
(1)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-6 Plant Wide Emission Factors per Yard of Central Mix Concrete, Controlled PM10.
(2)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Eqn 11.12-2.
(3)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-2 Emission Factors for Concrete Batching, Mixer loading (central mix), Controlled Total PM10.
(4)  PM2.5 emissions found by multiplying PM10 emissions by 0.23.  Factor of 0.23 was found by taking the ratio of PM2.5 to PM10 particle size multipliers 

from AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-4, Equation Parameters for Central Mix Operations.
(5)  Provided by the applicant.
(6)  AP-42 Chapter 11.12 Concrete Batching, June 2006.  Includes 20 gal of water per cubic yard.

Table 9
Ready-Mix Plant Fugitive Emissions
PM10 and PM2.5 Emission Estimates
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Emission Factor
Fly Ash (1)

Emission Factor
Concrete (1)

Maximum Hourly
Emissions (a)

Annual Average
Emissions (e)

(wt frac.) (wt frac.) (lb/hr) (ton/yr)
Arsenic 7440-38-2 1.5E-05 2.2E-05 1.6E-05 5.6E-06
Beryllium 7440-41-7 2.0E-06 1.0E-06 8.8E-07 3.1E-07
Cadmium 7440-43-9 1.0E-06 1.0E-06 7.7E-07 2.7E-07
Chromium (VI) 18540-29-9 3.0E-06 5.0E-06 3.6E-06 1.3E-06
Copper 7440-50-8 2.3E-05 3.0E-05 2.2E-05 7.8E-06
Lead 7439-92-1 1.5E-05 1.2E-05 9.5E-06 3.3E-06
Manganese 7439-96-5 8.0E-05 4.0E-04 2.7E-04 9.4E-05
Nickel 7440-02-0 1.2E-05 2.5E-05 1.8E-05 6.2E-06
Selenium 7782-49-2 1.0E-06 1.0E-06 7.7E-07 2.7E-07
Zinc 7440-66-6 3.0E-05 9.2E-05 6.3E-05 2.2E-05

Notes:
(a)  Maximum hourly emission rate (lb/hr) = ((Emission factor fly ash [wt frac]) x (total PM10 from concrete plant emissions [lb/hr]) x (PM from flyash [%])

+ (emission factor concrete [wt frac]) x (total PM10 from concrete plant emissions [lb/hr]) x (PM from cement [%]))
PM from flyash (% of total) = 5.78% (b)

PM from cement (% of total) = 32.8% (c)
Total PM10 from Concrete Plant Emissions (lb/hr) = 1.99 (d)

(b)  PM from fly ash (% of total) = {[(PM10 emissions from cement delivery to silo [lbs/day]) + (PM10 emissions from weigh hopper loading [lbs/day])
+ (PM10 emissions from central mix loading [lbs/day]) x total PM10 emissions [lbs/day])} x (flyash in flyash/cement mixture [%] / 100 )

PM10 emissions from cement delivery to silo (lbs/day) = 0.2 (2)
PM10 emissions from weigh hopper loading (lbs/day) = 6.0 (2)

PM10 emissions from central mix loading (lbs/day) = 6.0 (2)
Total PM10 emissions (lbs/day) = 31.8 (2)

Flyash in flyash/cement mixture (%) = 15 (3)
(c)  PM from cement (% of total) = {[(PM10 emissions from cement delivery to silo [lbs/day]) + (PM10 emissions from weigh hopper loading [lbs/day])

+ (PM10 emissions from central mix loading [lbs/day])] x (total PM10 emissions [lbs/day])} x (cement in flyash/cement mixture [%] / 100 )
Precent of cement in flyash/cement mixture (%) = 85 (2)

(d)  Total PM10 from concrete plant emissions (lb/hr) = ((total PM10 from concrete plant emissions [lb/day]) / (maximum hours per day [hr/day]))
Total PM10 from concrete plant emissions (lb/day) = 31.8 (2)

Maximum hours per day (hr/day) = 16 (3)
(e)  Annual average emission estimate (ton/yr) = ((emission factor flyash [wt frac]) x (total PM10 from concrete plant emissions [ton/yr]) x (PM from flyash [%])

+ (emission factor concrete [wt frac]) x (total PM10 from concrete plant emissions [ton/yr]) x (PM from cement [%]))
PM from fly ash (% of total) = 5.78% (b)

PM from cement (% of total) =  32.8% (c)
Total PM10 from concrete plant emissions (ton/yr) = 0.69 (2)

References:
(1)  Emission factors from San Joaquin Valley Air Pollution Control District.
(2)  See Table 9, Ready-Mix Plant Fugitive Emissions.
(3)  Provided by the applicant.

Table 10
Ready-Mix Plant TAC Emission Estimates

Substance CAS
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EF Blasting (a) Emissions
(lb/blast) (lb/hr) (b) (lb/day) (c) (ton/yr)  (d) 

DUST - PM10 7.36 7.36 7.36 0.18
DUST - PM2.5 0.42 0.42 0.42 0.011

EF Blasting (1) Emissions
(lb/ton) (lb/hr) (e) (lb/day) (f) (ton/yr)  (g) 

CO 67.0 258 258 6.4
NOX 17.0 65 65 1.6
SO2 2.0 7.7 7.7 0.2

Notes:
(a)  PM10 dust emission factor (lb/blast) = (0.0005 x [horizontal area {ft2} x {m2/10.76 ft2}]1.5) x (scaling factor)

PM10 scaling factor = 0.52 (2)
PM2.5 scaling factor = 0.03 (2)

Horizontal area (sqft) = 10,000 (3)
(b)  Hourly emissions (lb/hr) = (Emission factor [lb/blast]) x (maximum hourly blasts [blasts/hr])

Maximum hourly blasts (blasts/hr) = 1 (4)
(c)  Daily emissions (lb/day) = (Emission factor [lb/blast]) x (maximum daily blasts [blasts/day])

Maximum daily blasts (blasts/day) = 1 (4)
(d)  Annual emissions (ton/yr) = (Emission factor [lb/blast]) x (blasts / yr) x (ton/2,000 lb)

Annual blasts (blasts/yr) = 50 (5)
(e)  Hourly emission rate (lb/day) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (maximum hourly blasts [blasts/hr])

Maximum hourly blasts (blasts/hr) = 1 (4)
ANFO mass per blast (ton/blast) = 3.85 (h)

(f)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (maximum daily blasts [blasts/day])
Maximum daily blasts (blasts/day) = 1 (4)

ANFO mass per blast (ton/blast) = 3.85 (h)
(g)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (annual blasts [blasts/yr]) x (ton/2,000 lb)

Annual blasts (blasts/yr) = 50 (5)
ANFO mass per blast (ton/blast) = 3.85 (h)

(h)  ANFO mass per blast (ton/blast) = (Mass of ANFO per hole [lb/hole]) x (holes / blast) x (ton/2,000 lb)
Mass of ANFO used per hole (lb/hole) = 308 (5)

Holes per blast = 25 (5)

EF Drilling (i) Emissions
(lb/hole) (lb/hr) (j) (lb/day) (k) (ton/yr)  (l)

DUST - PM10 0.676 33.1 33.1 0.42
DUST - PM2.5 0.039 1.9 1.9 0.02

Notes:
(i)  Drilling PM dust emission factor (lb/hole) = (Drilling TSP emission factor [lb/hole]) x (scaling factor)

TSP drilling emission factor (lb/hole) = 1.3 (6)
PM10 scaling factor = 0.52 (2)
PM2.5 scaling factor = 0.03 (2)

(j)  Hourly emissions (lb/hr) = (Drilling emission factor [lb/hole]) x (holes / blast) x (maximum hourly blasts [blasts/hr])
Maximum hourly blasts (blasts/hr) = 1 (4)

Holes per blast = 49 (5)
(k)  Daily emissions (lb/day) = (Drilling emission factor [lb/hole]) x (holes / blast) x (maximum daily blasts [blasts/day])

Maximum daily blasts (blasts/day) = 1 (4)
Holes per blast = 49 (5)

(l)  Annual emissions (ton/yr) = (Emission factor [lb/hole]) x (holes / blast) x (annual blasts [blasts/yr]) x (ton/2,000 lb)
Annual blasts (blasts/yr) = 50 (5)

Holes per blast = 25 (5)

References:
(1)  AP-42 Chapter 13.3, February 1980, Table 13.3-1, "Emission Factors for Detonation of Explosives".
(2)  AP-42 Chapter 11.9, October 1998, Table 11.9-1. Also Ref. Appendix E.2 of Background document to AP-42 Chapter 11.9.

Both scaling factors are used in lieu of more appropriate particulate apportioning data.
(3)  3M Quarry - Preliminary Maximum Blast Size Estimates.
(4)  Assumes a maximum of one blast per day that occurs over less than one hour.
(5)  Provided by the applicant.
(6)  AP-42 5th ed., Section 11.9, Table 11.9-4.  Particulate size apportioning assumed equivalent to blasting.

Drilling

Table 11
Drilling and Blasting Activity

Blasting

Blasting

Criteria Pollutant Emission Estimates
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Table 12
Blasting TAC Emission Estimates

Pollutant CAS Emission Factors (1)

(mol/kg ANFO)
Molecular Weight

(g/mol)
Emission Rate (a)

(lb/hr)
Emission Rate (b)

(lb/day)
Emission Rate (c)

(ton/yr)

Ammonia 7664-41-7 0.050 17.0 6.6 6.6 0.16

Hydrogen Cyanide 74-90-8 0.0020 27.0 0.42 0.42 0.010

Notes:
(a)  Hourly emission rate (lb/hr) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast])

 x (maximum hourly blasts [blasts/hr])
ANFO mass per blast (ton/blast) = 3.85 (d)

Maximum hourly blasts (blasts/hr) = 1 (2)
(b)  Daily emission rate (lb/day) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast]) 

x (maximum daily blasts [blasts/day])
ANFO mass per blast (ton/blast) = 3.85 (d)

Maximum daily blasts (blasts/day) = 1 (2)
(c)  Annual emission rate (ton/yr) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast]) 

x (annual blasts [blasts/yr]) x (ton/2,000 lb)
ANFO mass per blast (ton/blast) = 3.85 (d)

Annual blasts (blasts/yr) = 50 (3) NO x

(d)  ANFO mass per blast (ton/blast) = (Mass of ANFO per hole [lb/hole]) x (holes / blast) x (ton/2,000 lb)
Mass of ANFO used per hole (lb/hole) = 308 (3)

Holes per blast = 25 (3)

References:
(1)  "Toxic Fumes from Explosives:  Ammonium Nitrate-Fuel Oil Mixtures", US DoI, Bureau of Mines, 1974.  Assumes 6% fuel oil in mixture.
(2)  Assumes a maximum of one blast per day that occurs over less than one hour.
(3)  Provided by the applicant. NO x
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Table 13
Recycling Plant

PM10 and PM2.5 Emission Estimates

Crusher
Controlled Crushing 
Emission Factor (1)

(lb/ton)

Maximum Daily
Emission Estimate (a)

(lb/day)

Annual Average 
Emissions Estimate (b)

(ton/yr)
PM10 0.00054 1.7 0.0068

PM2.5 0.00010 0.32 0.0013

Notes:
(a)  Maximum daily emission rate (lb/day) = (Controlled crushing emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) 

x (daily hours of operation [hrs/day])
Maximum hourly production rate (ton/hr) = 200 (2)

Daily hours of operation (hrs/day) = 16 (2)
(b)  Annual emission rate (ton/yr) = (Controlled crushing emission factor [lb/ton]) x (annual production rate [ton/yr]) x (ton/2,000 lb)

Annual production rate (ton/yr) = 25,000 (2)

References:
(1)  AP-42, Chapter 11.19.2 (August, 2004), Table 11.19.2-2 "Emission Factors for Crushed Stone Processing Operations", tertiary crusher.

Assumed similar to recycle material crushing.
(2)  Provided by the applicant.
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Table 14
Crushers (Controlled)

PM10 and PM2.5 Emission Estimates

Crusher
Controlled Emission 

Factor (1)

(lb/ton)

Maximum Daily
Emission Estimate (a)

(lb/day)

Annual Average 
Emissions Estimate (b)

(ton/yr)
PM10 0.00054 4.5 0.15

PM2.5 0.00010 0.83 0.028

Notes:
(a)  Maximum daily emission rate (lb/day) = (Controlled emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) x (fraction processed)

Maximum daily production rate (ton/hr) = 16,500 (2)
Fraction processed = 0.5 (3)

(b)  Annual emission rate (ton/yr) = (Controlled emission factor [lb/ton]) x (annual mine production [ton/yr]) x (ton/2,000 lb) x (fraction processed)
Annual mine production (ton/yr) = 1,100,000 (2)

Fraction processed = 0.5 (3)

References:
(1)  AP-42, Chapter 11.19.2, August, 2004, Table 11.19.2-2 "Emission Factors for Crushed Stone Processing Operations", tertiary crusher.
(2)  Provided by the applicant.  Includes 10% waste.
(3)  AP-42 indicates no detectable emissions for primary/secondary crushing.  Assume 50% of material processed passes through a tertiary crusher.
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Screen Emission Factor (1) 

(lb/ton)

Maximum Daily Emission 
Estimate (a) 

(lb/day)

Annual Average 
Emission Estimate (b) 

(ton/yr)
PM10 0.00074 3.7 0.12
PM2.5 0.000050 0.25 0.008

Notes:
(a)  Maximum daily emission rate (lb/day) = (Maximum daily emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) 

x (screen passes) x (1 - [control efficiency {%} / 100])
Maximum daily production rate (ton/hr) = 16,500 (2)

Screen passes = 3 (3)
Control efficiency (%) = 90 (4)

(b)  Annual emission rate (ton/yr) = (Annual average emission factor [lb/ton]) x (annual mine production [ton/yr]) x (ton/2,000 lb)
x (screen passes) x (1 - [control efficiency {%} / 100])

Annual mine production (ton/yr) = 1,100,000 (2)
Screen passes = 3 (3)

Control efficiency (%) = 90 (4)

References:
(1)  AP-42, Chapter 11.19.2, August, 2004, Table 11.19.2-2 Emission Factors for Crushed Stone Processing Operations, screening

controlled using wet supression technology.
(2)  Provided by the applicant.  Includes 10% waste.
(3)  On average, processed material will pass through three screens before reaching a storage pile.
(4)  Estimated additional control efficiency for enclosure and venting to baghouse combined with wet suppression.

Table 15
Screens (Controlled) 

PM10 and PM2.5 Emission Estimates
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Table 16
Aggregate Plant Loading and Unloading

PM10 and PM2.5 Emission Estimates
ROG NO x

Activity
PM10 Emission 

Factor (a)

(lb/ton)

PM2.5 Emission 
Factor (a)

(lb/ton)

Daily PM10 

Emission Rate (b)

(lb/day)

Daily PM2.5 

Emission Rate (b)

(lb/day)

Annual PM10 

Emission Rate (c)

(ton/yr)

Annual PM2.5 

Emission Rate (c)

(ton/yr)
Mine Haul Truck Loading 0.00042 0.000064 6.9 1.0 0.23 0.035

Mine Haul Truck Unloading 0.00042 0.000064 6.9 1.0 0.23 0.035
Main Conveyor Loading 0.00042 0.000064 6.9 1.0 0.23 0.035

Main Conveyor Unloading 0.00042 0.000064 6.9 1.0 0.23 0.035
Product Pile Loading 0.00042 0.000064 6.9 1.0 0.23 0.035

Total 34.6 5.2 1.15 0.17

Notes:

(a)  Emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)

k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(b)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/ton]) x (maximum daily mined material [ton/day])
Maximum daily mined material (ton/day) = 16,500 (5)

(c)  Annual emission estimate (ton/yr) = (Emission factor [lb/ton]) x (annual mined material [ton/yr]) x (ton/2,000 lb)
Annual mined material (ton/yr) = 1,100,000 (5)

References:
(1)  AP-42, Chapter 13.2.4-4, November, 2006, Equation 1.
(2)  AP-42, Chapter 13.2.4-4, November, 2006, "Aerodynamic Particle Size Multiplier (k) For Equation 1".
(3)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(4)  Engineering assumption.
(5)  Provided by the applicant.  Includes 10% waste.
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Aggregate Loadout for Sale 
(Trucks + Train)

Maximum Daily 
Emission Factor (a) 

(lb/ton)

Annual Average 
Emission Factor (b) 

(lb/ton)

Maximum Daily 
Emission Estimate (c) 

(lb/day)

Annual Average 
Emission Estimate (d) 

(ton/yr)

PM10 0.00042 0.00042 6.71 0.168

PM2.5 0.000064 0.000064 1.02 0.025

Notes:

(a)  Maximum daily emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)
k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(b)  Annual average emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)
k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(c)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/ton]) x (hourly aggregate outside sales production rate [ton/hr]) 
x (daily hours of operation [hrs/day])

Hourly aggregate outside sales production rate by truck (ton/hr) = 1,000 (5)
Daily hours of operation (hrs/day) = 16 (5)

(d)  Annual emission estimate (ton/yr) = (Emission factor [lb/ton]) x (annual aggregate outside sales production rate [truck + rail] [ton/yr]) x (ton/2,000 lb)
Annual aggregate outside sales production rate by truck (ton/yr) = 200,000 (5)

Annual aggregate outside sales production rate by rail (ton/yr) = 600,000 (5)

References:
(1)  AP-42, Chapter 13.2.4-4, November, 2006, Equation 1.
(2)  AP-42, Chapter 13.2.4-4, November, 2006, "Aerodynamic Particle Size Multiplier (k) For Equation 1".
(3)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(4)  Engineering assumption.
(5)  Provided by the applicant. 

Final Aggregate Loading
Table 17

PM10 and PM2.5 Emission Estimates
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Maximum Daily Annual Maximum Daily Annual Average
Emission Factor (a) Emission Factor (b) Emission Estimate (d) Emission Estimate (h)

(lb/VMT) (lb/VMT) (lb/day) (ton/yr)
PM10 4.11 3.27 339 8.99
PM2.5 0.411 0.327 33.9 0.899

Notes:
(a)  Maximum daily emission factor (lb/VMT) = (k x (s/12)0.9 x (W/3)0.45)

k = aerodynamic particle size multiplier (PM10) = 1.5 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.15 (1)

sL = surface material silt content (g/m2) = 8.3 (2)
W = mean vehicle weight (ton) = 59 (3)

(b)  Annual emission factor (lb/VMT) = (k x (s/12)0.9 x (W/3)0.45) x ((N-P)/N)
k = aerodynamic particle size multiplier (PM10) = 1.5 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.15 (1)

sL = surface material silt content (g/m2) = 8.3 (2)
W = mean vehicle weight (ton) = 59 (3)

P = number of wet days (0.01 inches of precip.) = 75 (4)
N = number of days in averaging period = 365

(d)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/VMT]) x (maximum daily vehicle miles traveled [VMT/day]) 
 x ([1-watering control efficiency {%}]/100)

Maximum daily vehicle miles traveled (VMT/day) = 825 (e)
Watering control efficiency (%) = 90% (6)

(e)  Maximum daily vehicle miles traveled (VMT/day) = (Sum of daily trips [trip/day]) x (roundtrip onsite roads distance [miles/trip])
Roundtrip onsite roads distance (mile) = 2.0 (5)

Daily number of mine haul truck trips = 413 (5)
(h)  Annual emission estimate (ton/yr) = (Emission factor [lb/VMT]) x (annual vehicle miles travelled [VMT/yr]) x (1 ton / 2,000 lb) 

 x ([1-watering control efficiency {%}]/100)
Annual vehicle miles traveled (VMT/yr) = 55,000 (i)

Watering control efficiency (%) = 90% (6)
(i)  Annual vehicle miles traveled (VMT/yr) = (Sum of annual trips [trip/yr]) x (roundtrip onsite roads [mile/trip])

Roundtrip mine haul trucks (miles) = 2.0 (5)
Annual mine haul truck trips = 27,500 (5)

References:
(1)  AP-42, Chapter 13.2.2, November, 2006, Table 13.2.2-2 "Constants for Equations 1a and 1b".
(2)  AP-42, Chapter 13.2.2, November, 2006, Table 13.2.2-1 "Typical Silt Content Values of Surface Material on Industiral Unpaved Roads"
  Stone quarrying and processing, haul road mean silt content.
(3)  Mean vehicle weight found by taking the average of the loaded and empty mine haul truck weights.
(4)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(5)  Provided by the applicant.
(6)  Engineering assumption based on watering whenever significant visible emissions occur.

Table 18
Mine Haul Road Dust Emissions with Water Mitigation Emissions

PM10 and PM2.5 Emission Estimates

Pollutant

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates



February 2011 Scenario 1 (1 MM tpy)  103-99734

Maximum Daily Annual Maximum Daily Annual Average
Emission Factor (a) Emission Factor (b) Emission Estimate (d) Emission Estimate (h)

(lb/VMT) (lb/VMT) (lb/day) (ton/yr)
PM10 3.07 2.44 458 9.40
PM2.5 0.307 0.244 45.8 0.940

Notes:
(a)  Maximum daily emission factor (lb/VMT) = (k x (s/12)0.9 x (W/3)0.45)

k = aerodynamic particle size multiplier (PM10) = 1.5 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.15 (1)

sL = surface material silt content (g/m2) = 10 (2)
W = mean vehicle weight (ton) = 21 (3)

(b)  Annual emission factor (lb/VMT) = (k x (s/12)0.9 x (W/3)0.45) x ((N-P)/N)
k = aerodynamic particle size multiplier (PM10) = 1.5 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.15 (1)

sL = surface material silt content (g/m2) = 10 (2)
W = mean vehicle weight (ton) = 21 (3)

P = number of wet days (0.01 inches of precip.) = 75 (4)
N = number of days in averaging period = 365

(d)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/VMT]) x (maximum daily vehicle miles traveled [VMT/day]) 
 x ([1-watering control efficiency {%}]/100)

Maximum daily vehicle miles traveled (VMT/day) = 1,493 (e)
Watering control efficiency (%) = 90% (6)

(e)  Maximum daily vehicle miles traveled (VMT/day) = (Sum of daily trips [trip/day]) x (roundtrip onsite roads distance [miles/trip])
Roundtrip onsite roads distance (mile) = 2.7 (5)

Sum of daily trips = 553 (f)
(f)  Sum of daily trips = (Number of worker trips [trips/day]) + (maximum daily truck trips - asphalt [trip/day]) + 

(maximum daily truck trips - concrete [trip/day]) + (maximum daily truck trips - aggregate [trip/day]) + (maximum daily truck trips - cement delivery [trip/day]) + 
(maximum daily truck trips - asphalt delivery [trip/day]) + (maximum daily truck trips - recycle material delivery [trip/day])

Daily number of worker trips = 24 (5)
Maximum daily truck trips - asphalt = 128 (5)

Maximum daily truck trips - ready-mix concrete = 178 (5)
Maximum daily truck trips - aggregate = 200 (5)

Maximum daily truck trips - cement delivery = 7 (5)
Maximum daily truck trips - asphalt delivery = 9 (5)

Maximum daily truck trips - recycle material delivery = 7 (5)
(h)  Annual emission estimate (ton/yr) = (Emission factor [lb/VMT]) x (annual vehicle miles travelled [VMT/yr]) x (1 ton / 2,000 lb) 

 x ([1-watering control efficiency {%}]/100)
Annual vehicle miles traveled (VMT/yr) = 77,101 (i)

Watering control efficiency (%) = 90% (6)
(i)  Annual vehicle miles traveled (VMT/yr) = (Sum of annual trips [trip/yr]) * (roundtrip onsite roads [mile/trip])

Roundtrip onsite roads (miles) = 2.7 (5)
Sum of annual trips = 28,556 (j)

(j)  Sum of annual trips = (Daily Number of worker trips [trips/day]) x (annual days of operation [day/yr]) + (annual truck trips - asphalt [trip/yr]) + 
(annual truck trips - concrete [trip/yr]) + (annual truck trips - aggregate [trip/yr]) + (annual truck trips - cement delivery [trip/yr]) + 
(annual truck trips - asphalt delivery [trip/yr]) + (annual truck trips - recycle material delivery [trip/yr])

Daily number of worker trips = 24 (5)
Annual days of operation = 264 (5)

Annual truck trips - asphalt = 4,400 (5)
Annual truck trips - ready-mix concrete = 7,800 (5)

Annual truck trips - aggregate = 8,000 (5)
Annual truck trips - cement delivery = 620 (5)
Annual truck trips - asphalt delivery = 400 (5)

Annual truck trips - recycle material delivery = 1,000 (5)

References:
(1)  AP-42, Chapter 13.2.2, November, 2006, Table 13.2.2-2 "Constants for Equations 1a and 1b".
(2)  AP-42, Chapter 13.2.2, November, 2006, Table 13.2.2-1 "Typical Silt Content Values of Surface Material on Industiral Unpaved Roads"
  Stone quarrying and processing, plant road mean silt content.
(3)  Mean vehicle weight found by taking the percent of annual truck trips by type and multiplying by the capacity of the truck.
(4)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(5)  Provided by the applicant.
(6)  Engineering assumption based on watering whenever significant visible emissions occur.

Pollutant

Unpaved Access Road with Water Mitigation Emissions
PM10 and PM2.5 Emission Estimates

Table 19

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates



February 2011 Scenario 1 (1 MM tpy)  103-99734

Substance Emission Factor 
(g/hp-hr)

Maximum Hourly 
Emission Estimate (b)

(lb/day)

Annual Average Emissions 
Estimate (c)

(ton/yr)
PM10 0.02 (1) 0.35 0.035
PM2.5 0.02 (1) 0.35 0.035
CO 0.41 (1) 7.15 0.71
NOX 5.15 (1) 89.8 8.89
SO2 0.00001 (a) 0.0002 0.00002
VOC 0.08 (1) 1.39 0.138

Notes:

(a)  Emission factor (g/hp-hr) = (Fuel sulfur content [ppmw] / 1,000,000) x (generator fuel consumption [gal/hr]) x (diesel density [lb/gal)
x ([SO2 molecular weight {g/mol}] / [sulfur molecular weight {g/mol}]) / (generator power [hp])

Fuel sulfur content (ppmw) = 15 (2)
Generator fuel consumption (gal/hr) = 30.6 (1)

Diesel density (lb/gal) = 7
SO2 molecular weight (g/mol) = 64

Sulfur molecular weight (g/mol) = 32
Generator power (hp) = 668 (1)

(b)  Maximum daily emission rate (lb/hr) = (Emission factor [g/hp-hr]) x (generator power [hp]) x (maximum hours per day [hrs/day])
x (lb/453.59g)

Engine output (hp) = 668 (1)
Daily hours of operation (hrs/day) = 16 (3)

Load factor = 0.74 (4)

(c)  Annual average emission rate (ton/yr) = (Emission factor [g/hp-hr]) x (generator power [hp]) x (annual hours of operation [hrs/yr])
x (lb/453.59g) x (ton/2000 lb)

Engine output (hp) = 668 (1)
Annual hours of operation (hrs/yr) = 3,168 (3)

Load factor = 0.74 (4)

References:
(1)  Cummins 500DFEK (455 kW) diesel generator spec sheet, accessed February, 2011.  Assumes PM2.5 is equal to PM10.
(2)  California Code of Regulations Title 13, Division 3, Chapter 5, Article 2, Standards for Diesel Fuel.
(3)  Provided by the applicant.
(4)  Default load factor for generators in URBEMIS emissions model.

Table 20
Generator Criteria Pollutant Emissions Estimates

Moody Flats EI Tables 1MMtpy V9.xlsx Golder Associates
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February 2011 Scenario 2 (2 MM tpy)  103-99734

ROG NO x

Parameter Value
Description Mining Operations - Annual Operations

Phase Type Mass Site Grading
Phase Start Date January 1 2018
Phase End Date October 7 2018 Assumes 2MM tpy scenario starts several years after project startup
Work days/week 6

Total acreage to be graded 50
Maximum Daily Acreage Disturbed 3

Emission Rate (lbs/day/acre) 10
Total ammount of soil to import (cubic yards) 0
Total ammount of soil to export (cubic yards) 964,278

Haul truck capacity (cubic yards/truck) 17.5
Maximum Round trips per day (hauling) 715

Average Round trips per day (hauling) 183
Round trip distance (miles) 0.5

Mitigation Yes
Description Water exposed surfaced

Option 3x daily

Water Truck 1 75 Water truck 720 240 4.5
Excavator - CAT 385 or similar 1 525 Excavator 2,400 240 14.0
Dozer - CAT D8 or similar 1 305 Tractor/Loader/Backhoe 1,440 240 8.0
Grader - CAT 140H or similar 1 185 Grader 720 240 4.0
Loader - CAT 980 or similar 1 318 Rubber Tired Loader 2,400 240 14.0
Drill 1 350 Drilling 80 240 2.0
Bulk Truck 1 150 Bulk Truck 80 240 2.0
Notes
1. Assumess 1hour/hole 25 holes per blast and 50 blasts per year.
2. Loading of shot to take 8 hours.

Parameter Value
Description Plant Operations - Annual Operations

Phase Type Building
Phase Start Date January 2 2018
Phase End Date November 6 2018
Work days/week 6

Plant Operations

Water Truck 1 75 Water Truck 792 264 4.5
Loader - CAT 980 or similar 2 318 Rubber Tired Loader 2640 264 14.0
Backhoe 1 88 Tractor/Loader/Backhoe 792 264 4.0
Lube Truck 1 80 Water Truck 264 264 2.0
Mechanic Truck 1 80 Water Truck 264 264 2.0
Service Truck (Mechanical) 2 80 Water Truck 264 264 2.0
Grove Rough Terrain Crane - (50 ton cap) 1 150 Cranes 264 264 2.0
Manlift (self propelled) 1 20 Aerial Lift 264 264 2.0

Assumes hauling occurs over 300 days per year.

40 weeks @ 6 days/week = 240 days

Construction Data: Mining Operations

Table 1a

Equipment Description Quantity HP Designation in URBEMIS Operating 
Hrs/Yr

Maximum 
Operating Hrs/Day

Assumption of 2 acres per day for "mining activities"

Notes/References

URBEMIS-2MM TPY Scenario
Land Use Data

44 weeks @ 6 days/week = 264 days

Represents diesel exhaust and earth moving
Assumes 2MM tpy scenario starts several years after project startup

Assumes 2MM tpy scenario starts several years after project startup

URBEMIS default -10 lbs/day/acre is identified as "average"

Estimate

Assumes 2.0 MMTPY hauled density of 169 lbs/cu.ft with 10% waste

Maximum 
Operating Hrs/Day

Construction Data: Plant Operations

Equipment Description Quantity HP Designation in URBEMIS

Mining Operations

Notes / References

Operating 
Hrs/Yr

Total 
Days

Assumes 2MM tpy scenario starts several years after project startup

Total 
Days

Assumes 40 ton capacity and density of 169 lbs/cu.ft.
Assumes hauling occurs over 300 days per year.

Moody Flats EI Tables 2MMtpy V5.xlsx Golder Associates



February 2011 Scenario 2 (2 MM tpy)  103-99734

Table 1b
Input Assumptions for Emission Rate Calculations

Moody Flats

Parameter Value Comments

General
Project Area (acres) 500
Annual Mine Production (tons per year) (Finished Aggregate) 2,000,000
Precentage of waste mined with aggregate 10%
Annual Total Mined Material (tons per year) (waste and aggregate) 2,200,000 Annual mine production + 10% waste
Maximum Hourly Mine Production (tons per hour) 1,000
Maximum Daily Total Production Rate (tons per day) (finished aggregate) 26,000
Maximum Daily Mined Material (tons per day) (waste and aggregate) 28,600 Maximum daily production rate + 10% waste
Off-site trucks round trip distance (miles) 25
Number of workers 24
Employee round trip distance (miles) 25
Annual Operating Days 300
Operating days per week - Mining 6 Typical
Operating days per week - Plant 7 Typical
Annual Hours of Operation 4000
Maximum Hours per Day 16 For short periods of time
Round trip distance for on-site vehicles, except mine haul trucks (mile) 2.7
Idle time per onsite trip (hour) 0.08 5 minutes
Train travel onsite (mile) 1.6
Percentage of on-site roads that are unpaved 0%
Onsite mine haul truck capacity (ton) 40
Annual Blasts 100.0
Number of days with precip greater than 0.01 inches (days/yr) 43
Wet suppresion techonology used for crushers/screens? Yes

For Annual Emissions Calculations
Annual Production - Asphalt Plant Finished Aggregate (tons per year) 200,000
Annual Production - Finished Asphalt (tons per year) 220,000 Assumes a factor of 1.1 tons of asphalt for every ton of aggregate..
Annual Production - Ready Mix Concrete Plant Finished Aggregate (tons per year) 200,000
Annual Production - Finished Ready Mix Concrete (tons per year) 280,000 Assumes 1.4 tons of Ready-Mix concrete for every ton of aggregate.  
Annual Production - Aggregate Plant (outside sales) (tons per year) 400,000
Annual Production - Aggregate Shipped via Rail 1,200,000
Annual Production - Recycle Plant (tons per year) 50,000
Annual Screens Throughput (tons/yr) 2,200,000
Annual Crusher Throughput (tons/yr) 2,200,000
Annual truck trips - Asphalt 8,800
Annual truck trips - Ready-Mix Concrete 15,556
Annual truck trips - Aggregate (outside sales) 16,000
Annual train trips - Aggregate shipped via rail 200
Annual truck trips - Cement Delivery Trucks 1,244
Annual truck trips - Asphalt Material Delivery Trucks 815  
Annual truck trips - Recycle Material Delivery Trucks 2,000
Annual truck trips - Fuel, Service, and Delivery vehicles 150

For Hourly/Daily Emissions Calculations
Maximum hourly production - Asphalt Plant (tons per hour) 200
Maximum hourly production - Ready Mix Concrete Plant (tons per hour) 200
Maximum hourly production - Aggregate Plant (outside sales) (tons per hour) 1,000
Maximum hourly production - Recycle Plant (tons per hour) 200
Maximum hourly production - Screens (tons per hour) 1,000
Maximum hourly production - Crusher (tons per hour) 1,000
Maximum daily truck trips - Asphalt 128
Maximum daily truck trips - Ready-Mix Concrete 178
Maximum daily truck trips - Aggregate (outside sales) 200
Maximum daily truck trips - Cement Delivery Trucks 7
Maximum daily truck trips - Asphalt Material Delivery Trucks 9
Maximum daily truck trips - Recycle Material Delivery Trucks 7
Maximum daily train trips - Aggregate shipped via rail 2
Maximum daily truck trips - Fuel, Service, and Delivery vehicles 3

For Vehicle Weight Calculations
Mean Vehicle Weight (ton) 23.2 Sum of Vehicle Weight portions
Total truck trips (ex. Haul) 51,765 Sum of annual trips for all vehicle types (exc. mine haul)

Asphalt Mean Vehicle Weight portion (ton) 4.675 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Concrete Mean Vehicle Weight portion (ton) 7.513 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Aggregate Mean Vehicle Weight portion (ton) 8.500 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Cement Delivery Mean Vehicle Weight portion (ton) 0.637 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Asphalt Delivery Mean Vehicle Weight portion (ton) 0.417 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Recycle Delivery Mean Vehicle Weight portion (ton) 1.062 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Fuel, Service, and Delivery Mean Vehicle Weight portion (ton) 0.022 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)
Employee Mean Vehicle Weight portion (ton) 0.334 Truck annual trips / Total truck trips x (average of truck empty wt and loaded wt)

Truck Type Empty Wt
(tons)

Loaded Wt
(tons)

Asphalt 15 40
Ready-Mix Concrete 15 35
Aggregate (outside sales) 15 40
Cement Delivery Trucks 13 40
Asphalt Material Delivery Trucks 13 40
Recycle Material Delivery Trucks 15 40
Fuel, Service, and Delivery vehicles 8 8
Employee vehicles 2 2

Moody Flats EI Tables 2MMtpy V5.xlsx Golder Associates
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Table 3
Onsite Aggregate Train Locomotive

Criteria Pollutant Emission Estimates

Emission Factors  (lb/gal)
ROG (a) CO (b) NO X 

(c) SO 2 
(d) PM 10 

(e) PM 2.5 
(4) CO 2 

(f) 

Emission Factors 0.227 0.059 0.227 0.004 0.008 0.008 23

Emission Rate (g)  (lb/day)
ROG CO NO X SO 2 PM 10 PM 2.5 CO 2

Daily Emissions 10.9 2.82 10.9 0.20 0.40 0.38 1,080

Emission Rate (h)  (ton/yr)
ROG CO NO X SO 2 PM 10 PM 2.5 CO 2

Annual Emissions 0.54 0.14 0.54 0.010 0.020 0.019 54

Notes:
(a)  ROG (HC) Emission factor (lbs/gal) = (HC emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)

HC emission factor (g/bhp-hr) = 4.95 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(b)  CO Emission factor (lbs/gal) = (CO emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)
CO emission factor (g/bhp-hr) = 1.28 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(c)  NOX Emission factor (lbs/gal) = (NOX emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)
NOX emission factor (g/bhp-hr) = 4.95 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(d)  SO2 Emission factor (lbs/gal) = (Fuel density [g/gal]) x (fuel S content [ppm]) x (fuel S content converted to SO2) x (g SO2:g S) x (lb/453.95 g)
Fuel density (g/gal) = 3,200 (3)

Fuel S content (ppm) = 300 (3)
Fuel S content converted to SO2 (%) = 98% (3)

Ratio (g SO2:g S) = 2 (3)
(e)  PM10 Emission factor (lbs/gal) = (PM10 emission factor [g/bhp-hr]) x (conversion factor [bhp-hr/gal]) x (lb/453.95 g)

PM10 emission factor (g/bhp-hr) = 0.18 (1)
Conversion factor (bhp-hr/gal) = 20.8 (2)

(f)  CO2 Emission factor (lbs/gal) = (Fuel density [g/gal]) x (fuel C content [ppm]) x (g CO2:g C) x (lb/453.95 g)
Fuel density (g/gal) = 3,200 (5)

Fuel C content (ppm) = 87% (5)
Ratio (g CO2:g C) = 3.67 (5)

(g)  Daily emission rate (lb/day) = (Emission factor [lb/gal]) x (locomotive fuel consumption [gal/trip]) x (daily rail trips [trips/day])
Locomotive fuel consumption (gal/trip) = 24 (i)

Daily rail trips (trips/day) = 2 (6)
(h)  Annual emission rate (ton/yr) = (Emission factor [lb/gal]) x (locomotive fuel consumption [gal/trip]) x (annual rail trips [trips/yr]) x (ton/2,000 lb)

Locomotive fuel consumption (gal/trip) = 24 (i)
Annual rail trips (trips/yr) = 200 (6)

(i)  Locomotive onsite fuel consumption (gal/trip) = (Train travel on-site [mi]) x (annual aggregate shipped via rail [ton/yr]) / (annual rail trips [trips/yr])
 / (line haul train fuel economy [ton-mi/gal])

Line haul train fuel economy (ton-mi/gal) = 400 (7)
Train travel on-site (mi) = 1.6 (6)

Annual aggregate shipped via rail (ton/yr) = 1,200,000 (6)
Annual rail trips (trips/yr) = 200 (6)

References:
(1)  EPA 420-F-09-025 April 2009 Table 1, Line-Haul Emission Factors, Tier 2.

(2)  EPA 420-F-09-025 April 2009 Table 3, Large Line-Haul and Passenger.

(3)  EPA 420-F-09-025 April 2009 SO2 calculation, using example equation.

(4)  PM2.5 emissions calculated by multiplying the PM10 emission factor by a factor of 0.97, as described in EPA 420-F-09-025 April 2009.

(5)  EPA 420-F-09-025 April 2009 CO2 calculation, using example equation.

(6)  Provided by the applicant.

(7)  EPA 420-F-09-025 April 2009.

On-Site Aggregate Train Locomotive

On-Site Aggregate Train Locomotive

On-Site Aggregate Train Locomotive

Moody Flats EI Tables 2MMtpy V5.xlsx Golder Associates
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Table 7
Asphalt Plant Criteria Pollutant Emission Estimates

Emission Factors  (lb/ton)

ROG (1) CO (1) NO X 
(1) CO 2 

(2) SO 2 
(1) PM 10 

(1) PM 2.5 
(3)

Drum Mix Hot Mix Asphalt Plant 0.0043 0.074 0.01 33 0.0011 0.007 0.0047

Emission Rate (a) (lb/day)
ROG CO NO X CO 2 SO 2 PM 10 PM 2.5

Daily Emissions 13.8 237 32 105,600 3.52 22.4 15.0

Emission Rate (b) (ton/yr)
ROG CO NO X CO 2 SO 2 PM 10 PM 2.5

Annual Emissions 0.47 8.14 1.1 3,630 0.12 0.77 0.52

Notes:
(a)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (hourly throughput [ton/hr]) x (maximum daily operation [hrs/day])

Hourly throughput (ton/hr) = 200 (4)
Maximum daily operation (hrs/day) = 16 (4)

(b)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (annual throughput [ton/yr]) x (ton/2,000 lb)
Annual throughput (ton/yr) = 220,000 (4)

References:
(1)  Emisson Factor per Gencor Industries, Inc. of Orlando, FL, a representative asphalt plant manufacturer Drum Mix Hot Mix Asphalt plant facility

with a baghouse.
(2)  AP-42 Chapter 11.1, Tables 11.1-5 thru 11.1-8 using controlled emissions (fabric filter).
(3)  PM2.5 emissions estimated by multiplying PM10 emissions by 0.69.  The 0.69 factor was determined from the PM2.5:PM10  emission factor ratio 

for dryers in AP-42 Chapter 11.1 Hot Mix Asphalt Plants, March 2004, Table 11.1-4, Summary of Particle Size Distribution for Drum Mix Dryers.
(4)  Provided by the applicant.

On-Site Emission Source

On-Site Emission Source

On-Site Emission Source
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February 2011 Scenario 2 (2 MM tpy)  103-99734

TAC CAS Emission Factor (1)

(lb/ton)
Emission Rate (a)

(lb/hr)
Emission Rate (b)

(ton/yr)

Benzene 71-43-2 2.1E-05 4.2E-03 2.3E-03
Chromium (VI) 18540-29-9 2.3E-07 4.6E-05 2.5E-05
Copper 7440-50-8 3.4E-06 6.8E-04 3.7E-04
Formaldehyde 50-00-0 1.2E-02 2.5E+00 1.4E+00
Manganese 7439-96-5 1.5E-05 3.0E-03 1.7E-03
Mercury 7439-97-6 4.8E-07 9.6E-05 5.3E-05
Nickel 7440-02-0 9.4E-06 1.9E-03 1.0E-03
PAHS w/o Naptha 1-15-0 6.3E-06 1.3E-03 6.9E-04
Toluene 108-88-3 2.7E-02 5.3E+00 2.9E+00
Xylene 1330-20-7 2.0E-02 3.9E+00 2.2E+00
Zinc 7440-66-6 3.9E-05 7.8E-03 4.3E-03

Notes:
(a)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (hourly throughput [ton/hr])

Hourly throughput (ton/hr) = 200 (2)
(b)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (annual throughput [ton/yr]) x (ton/2,000 lb)

Annual throughput (ton/yr) = 220,000 (2)

References:

(2)  Provided by the applicant.

Table 8
Asphalt Plant TAC Emission Estimates

(1)  Emisson Factors from San Joaquin Valley Air Pollution Control District.
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Emission Point Emission Factor (1)

(lb/yd3 of concrete)

Daily PM10 

Emission Rate (b)

(lb/day)

Daily PM2.5 

Emission Rate (4)

(lb/day)

Annual PM10 

Emission Rate (c)

(ton/yr)

Annual PM2.5 

Emission Rate (4)

(ton/yr)
Aggregate delivery to ground storage 0.0031 4.93 1.13 0.22 0.05
Sand delivery to ground storage 0.0007 1.11 0.26 0.05 0.011
Aggregate transfer to conveyor 0.0031 4.93 1.13 0.22 0.05
Sand transer to conveyor 0.0007 1.11 0.26 0.05 0.011
Aggregate transfer to elevated storage 0.0031 4.93 1.13 0.22 0.05
Sand transfer to elevated storage 0.0007 1.11 0.26 0.05 0.011
Cement Delivery to Silo 0.0001 0.16 0.04 0.007 0.002
Cement Supplement delivery to Silo 0.0002 0.32 0.07 0.014 0.003
Weigh Hopper Loading 0.0038 6.04 1.39 0.26 0.06
Mixer Loading 0.0038 6.04 1.39 0.26 0.06
Central mix loading 0.0007 (a) 1.07 0.25 0.05 0.011

Totals 31.8 7.3 1.39 0.32

Notes:
(a)  Emission factor (lb/yd3) = (Conversion factor [lb cement /lb concrete]) x (controlled PM10 emission factor [lb/ton])

Controlled PM10 emission factor (lb/ton) = 0.0048 (2)
Conversion factor (lb cement/lb concrete) = 0.140 (3)

(b)  Maximum daily emission rate (ton/day) = (Emission factor [lb/yd3]) x (maximum hourly production rate [ton/hr]) x (maximum hours per day [hr/day])
x (2,000 lb/ton) / (conversion factor [lb/yd3])

Maximum hourly production rate (ton/hr) = 200 (5)
Maximum hours per day (hr/day) = 16 (5)

Conversion factor (lb concrete/yd3) = 4,024 (6)
(c)  Annual average emission rate (ton/yr) = (Emission factor [lb/yd3]) x (annual average production rate [ton/yr])  / (conversion factor [lb/yd3]) 

Annual average production rate (ton/yr) = 280,000 (5)
Conversion factor (lb/yd3) = 4,024 (6)

References:
(1)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-6 Plant Wide Emission Factors per Yard of Central Mix Concrete, Controlled PM10.
(2)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Eqn 11.12-2.
(3)  AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-2 Emission Factors for Concrete Batching, Mixer loading (central mix), Controlled Total PM10.
(4)  PM2.5 emissions found by multiplying PM10 emissions by 0.23.  Factor of 0.23 was found by taking the ratio of PM2.5 to PM10 particle size multipliers 

from AP-42 Chapter 11.12 Concrete Batching, June 2006, Table 11.12-4, Equation Parameters for Central Mix Operations.
(5)  Provided by the applicant.
(6)  AP-42 Chapter 11.12 Concrete Batching, June 2006.  Includes 20 gal of water per cubic yard.

Table 9
Ready-Mix Plant Fugitive Emissions
PM10 and PM2.5 Emission Estimates
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Emission Factor
Fly Ash (1)

Emission Factor
Concrete (1)

Maximum Hourly
Emissions (a)

Annual Average
Emissions (e)

(wt frac.) (wt frac.) (lb/hr) (ton/yr)
Arsenic 7440-38-2 1.5E-05 2.2E-05 1.6E-05 1.1E-05
Beryllium 7440-41-7 2.0E-06 1.0E-06 8.8E-07 6.2E-07
Cadmium 7440-43-9 1.0E-06 1.0E-06 7.7E-07 5.4E-07
Chromium (VI) 18540-29-9 3.0E-06 5.0E-06 3.6E-06 2.5E-06
Copper 7440-50-8 2.3E-05 3.0E-05 2.2E-05 1.6E-05
Lead 7439-92-1 1.5E-05 1.2E-05 9.5E-06 6.7E-06
Manganese 7439-96-5 8.0E-05 4.0E-04 2.7E-04 1.9E-04
Nickel 7440-02-0 1.2E-05 2.5E-05 1.8E-05 1.2E-05
Selenium 7782-49-2 1.0E-06 1.0E-06 7.7E-07 5.4E-07
Zinc 7440-66-6 3.0E-05 9.2E-05 6.3E-05 4.4E-05

Notes:
(a)  Maximum hourly emission rate (lb/hr) = ((Emission factor fly ash [wt frac]) x (total PM10 from concrete plant emissions [lb/hr]) x (PM from flyash [%])

+ (emission factor concrete [wt frac]) x (total PM10 from concrete plant emissions [lb/hr]) x (PM from cement [%]))
PM from flyash (% of total) = 5.78% (b)

PM from cement (% of total) = 32.8% (c)
Total PM10 from Concrete Plant Emissions (lb/hr) = 1.99 (d)

(b)  PM from fly ash (% of total) = {[(PM10 emissions from cement delivery to silo [lbs/day]) + (PM10 emissions from weigh hopper loading [lbs/day])
+ (PM10 emissions from central mix loading [lbs/day]) x total PM10 emissions [lbs/day])} x (flyash in flyash/cement mixture [%] / 100 )

PM10 emissions from cement delivery to silo (lbs/day) = 0.2 (2)
PM10 emissions from weigh hopper loading (lbs/day) = 6.0 (2)

PM10 emissions from central mix loading (lbs/day) = 6.0 (2)
Total PM10 emissions (lbs/day) = 31.8 (2)

Flyash in flyash/cement mixture (%) = 15 (3)
(c)  PM from cement (% of total) = {[(PM10 emissions from cement delivery to silo [lbs/day]) + (PM10 emissions from weigh hopper loading [lbs/day])

+ (PM10 emissions from central mix loading [lbs/day])] x (total PM10 emissions [lbs/day])} x (cement in flyash/cement mixture [%] / 100 )
Precent of cement in flyash/cement mixture (%) = 85 (2)

(d)  Total PM10 from concrete plant emissions (lb/hr) = ((total PM10 from concrete plant emissions [lb/day]) / (maximum hours per day [hr/day]))
Total PM10 from concrete plant emissions (lb/day) = 31.8 (2)

Maximum hours per day (hr/day) = 16 (3)
(e)  Annual average emission estimate (ton/yr) = ((emission factor flyash [wt frac]) x (total PM10 from concrete plant emissions [ton/yr]) x (PM from flyash [%])

+ (emission factor concrete [wt frac]) x (total PM10 from concrete plant emissions [ton/yr]) x (PM from cement [%]))
PM from fly ash (% of total) = 5.78% (b)

PM from cement (% of total) =  32.8% (c)
Total PM10 from concrete plant emissions (ton/yr) = 1.39 (2)

References:
(1)  Emission factors from San Joaquin Valley Air Pollution Control District.
(2)  See Table 9, Ready-Mix Plant Fugitive Emissions.
(3)  Provided by the applicant.

Table 10
Ready-Mix Plant TAC Emission Estimates

Substance CAS
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EF Blasting (a) Emissions
(lb/blast) (lb/hr) (b) (lb/day) (c) (ton/yr)  (d) 

DUST - PM10 7.36 7.36 7.36 0.37
DUST - PM2.5 0.42 0.42 0.42 0.021

EF Blasting (1) Emissions
(lb/ton) (lb/hr) (e) (lb/day) (f) (ton/yr)  (g) 

CO 67.0 258 258 12.9
NOX 17.0 65 65 3.3
SO2 2.0 7.7 7.7 0.4

Notes:
(a)  PM10 dust emission factor (lb/blast) = (0.0005 x [horizontal area {ft2} x {m2/10.76 ft2}]1.5) x (scaling factor)

PM10 scaling factor = 0.52 (2)
PM2.5 scaling factor = 0.03 (2)

Horizontal area (sqft) = 10,000 (3)
(b)  Hourly emissions (lb/hr) = (Emission factor [lb/blast]) x (maximum hourly blasts [blasts/hr])

Maximum hourly blasts (blasts/hr) = 1 (4)
(c)  Daily emissions (lb/day) = (Emission factor [lb/blast]) x (maximum daily blasts [blasts/day])

Maximum daily blasts (blasts/day) = 1 (4)
(d)  Annual emissions (ton/yr) = (Emission factor [lb/blast]) x (blasts / yr) x (ton/2,000 lb)

Annual blasts (blasts/yr) = 100 (5)
(e)  Hourly emission rate (lb/day) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (maximum hourly blasts [blasts/hr])

Maximum hourly blasts (blasts/hr) = 1 (4)
ANFO mass per blast (ton/blast) = 3.85 (h)

(f)  Daily emission rate (lb/day) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (maximum daily blasts [blasts/day])
Maximum daily blasts (blasts/day) = 1 (4)

ANFO mass per blast (ton/blast) = 3.85 (h)
(g)  Annual emission rate (ton/yr) = (Emission factor [lb/ton]) x (ANFO mass per blast [ton/blast]) x (annual blasts [blasts/yr]) x (ton/2,000 lb)

Annual blasts (blasts/yr) = 100 (5)
ANFO mass per blast (ton/blast) = 3.85 (h)

(h)  ANFO mass per blast (ton/blast) = (Mass of ANFO per hole [lb/hole]) x (holes / blast) x (ton/2,000 lb)
Mass of ANFO used per hole (lb/hole) = 308 (5)

Holes per blast = 25 (5)

EF Drilling (i) Emissions
(lb/hole) (lb/hr) (j) (lb/day) (k) (ton/yr)  (l)

DUST - PM10 0.676 33.1 33.1 0.85
DUST - PM2.5 0.039 1.9 1.9 0.05

Notes:
(i)  Drilling PM dust emission factor (lb/hole) = (Drilling TSP emission factor [lb/hole]) x (scaling factor)

TSP drilling emission factor (lb/hole) = 1.3 (6)
PM10 scaling factor = 0.52 (2)
PM2.5 scaling factor = 0.03 (2)

(j)  Hourly emissions (lb/hr) = (Drilling emission factor [lb/hole]) x (holes / blast) x (maximum hourly blasts [blasts/hr])
Maximum hourly blasts (blasts/hr) = 1 (4)

Holes per blast = 49 (5)
(k)  Daily emissions (lb/day) = (Drilling emission factor [lb/hole]) x (holes / blast) x (maximum daily blasts [blasts/day])

Maximum daily blasts (blasts/day) = 1 (4)
Holes per blast = 49 (5)

(l)  Annual emissions (ton/yr) = (Emission factor [lb/hole]) x (holes / blast) x (annual blasts [blasts/yr]) x (ton/2,000 lb)
Annual blasts (blasts/yr) = 100 (5)

Holes per blast = 25 (5)

References:
(1)  AP-42 Chapter 13.3, February 1980, Table 13.3-1, "Emission Factors for Detonation of Explosives".
(2)  AP-42 Chapter 11.9, October 1998, Table 11.9-1. Also Ref. Appendix E.2 of Background document to AP-42 Chapter 11.9.

Both scaling factors are used in lieu of more appropriate particulate apportioning data.
(3)  3M Quarry - Preliminary Maximum Blast Size Estimates.
(4)  Assumes a maximum of one blast per day that occurs over less than one hour.
(5)  Provided by the applicant.
(6)  AP-42 5th ed., Section 11.9, Table 11.9-4.  Particulate size apportioning assumed equivalent to blasting.

Drilling

Table 11
Drilling and Blasting Activity

Blasting

Blasting

Criteria Pollutant Emission Estimates
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Table 12
Blasting TAC Emission Estimates

Pollutant CAS Emission Factors (1)

(mol/kg ANFO)
Molecular Weight

(g/mol)
Emission Rate (a)

(lb/hr)
Emission Rate (b)

(lb/day)
Emission Rate (c)

(ton/yr)

Ammonia 7664-41-7 0.050 17.0 6.6 6.6 0.33

Hydrogen Cyanide 74-90-8 0.0020 27.0 0.42 0.42 0.021

Notes:
(a)  Hourly emission rate (lb/hr) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast])

 x (maximum hourly blasts [blasts/hr])
ANFO mass per blast (ton/blast) = 3.85 (d)

Maximum hourly blasts (blasts/hr) = 1 (2)
(b)  Daily emission rate (lb/day) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast]) 

x (maximum daily blasts [blasts/day])
ANFO mass per blast (ton/blast) = 3.85 (d)

Maximum daily blasts (blasts/day) = 1 (2)
(c)  Annual emission rate (ton/yr) = (Emission factor [mol/kg ANFO]) x (molecular weight [g/mol]) x (lb/453.59 g) x (907.18 kg/ton) x (ANFO mass per blast [ton/blast]) 

x (annual blasts [blasts/yr]) x (ton/2,000 lb)
ANFO mass per blast (ton/blast) = 3.85 (d)

Annual blasts (blasts/yr) = 100 (3) NO x

(d)  ANFO mass per blast (ton/blast) = (Mass of ANFO per hole [lb/hole]) x (holes / blast) x (ton/2,000 lb)
Mass of ANFO used per hole (lb/hole) = 308 (3)

Holes per blast = 25 (3)

References:
(1)  "Toxic Fumes from Explosives:  Ammonium Nitrate-Fuel Oil Mixtures", US DoI, Bureau of Mines, 1974.  Assumes 6% fuel oil in mixture.
(2)  Assumes a maximum of one blast per day that occurs over less than one hour.
(3)  Provided by the applicant. NO x
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Table 13
Recycling Plant

PM10 and PM2.5 Emission Estimates

Crusher
Controlled Crushing 
Emission Factor (1)

(lb/ton)

Maximum Daily
Emission Estimate (a)

(lb/day)

Annual Average 
Emissions Estimate (b)

(ton/yr)
PM10 0.00054 1.7 0.0135

PM2.5 0.00010 0.32 0.0025

Notes:
(a)  Maximum daily emission rate (lb/day) = (Controlled crushing emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) 

x (daily hours of operation [hrs/day])
Maximum hourly production rate (ton/hr) = 200 (2)

Daily hours of operation (hrs/day) = 16 (2)
(b)  Annual emission rate (ton/yr) = (Controlled crushing emission factor [lb/ton]) x (annual production rate [ton/yr]) x (ton/2,000 lb)

Annual production rate (ton/yr) = 50,000 (2)

References:
(1)  AP-42, Chapter 11.19.2 (August, 2004), Table 11.19.2-2 "Emission Factors for Crushed Stone Processing Operations", tertiary crusher.

Assumed similar to recycle material crushing.
(2)  Provided by the applicant.
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Table 14
Crushers (Controlled)

PM10 and PM2.5 Emission Estimates

Crusher
Controlled Emission 

Factor (1)

(lb/ton)

Maximum Daily
Emission Estimate (a)

(lb/day)

Annual Average 
Emissions Estimate (b)

(ton/yr)
PM10 0.00054 7.7 0.30

PM2.5 0.00010 1.43 0.055

Notes:
(a)  Maximum daily emission rate (lb/day) = (Controlled emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) x (fraction processed)

Maximum daily production rate (ton/hr) = 28,600 (2)
Fraction processed = 0.5 (3)

(b)  Annual emission rate (ton/yr) = (Controlled emission factor [lb/ton]) x (annual mine production [ton/yr]) x (ton/2,000 lb) x (fraction processed)
Annual mine production (ton/yr) = 2,200,000 (2)

Fraction processed = 0.5 (3)

References:
(1)  AP-42, Chapter 11.19.2, August, 2004, Table 11.19.2-2 "Emission Factors for Crushed Stone Processing Operations", tertiary crusher.
(2)  Provided by the applicant.  Includes 10% waste.
(3)  AP-42 indicates no detectable emissions for primary/secondary crushing.  Assume 50% of material processed passes through a tertiary crusher.
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Screen Emission Factor (1) 

(lb/ton)

Maximum Daily Emission 
Estimate (a) 

(lb/day)

Annual Average 
Emission Estimate (b) 

(ton/yr)
PM10 0.00074 6.3 0.24
PM2.5 0.000050 0.43 0.017

Notes:
(a)  Maximum daily emission rate (lb/day) = (Maximum daily emission factor [lb/ton]) x (maximum hourly production rate [ton/hr]) 

x (screen passes) x (1 - [control efficiency {%} / 100])
Maximum daily production rate (ton/hr) = 28,600 (2)

Screen passes = 3 (3)
Control efficiency (%) = 90 (4)

(b)  Annual emission rate (ton/yr) = (Annual average emission factor [lb/ton]) x (annual mine production [ton/yr]) x (ton/2,000 lb)
x (screen passes) x (1 - [control efficiency {%} / 100])

Annual mine production (ton/yr) = 2,200,000 (2)
Screen passes = 3 (3)

Control efficiency (%) = 90 (4)

References:
(1)  AP-42, Chapter 11.19.2, August, 2004, Table 11.19.2-2 Emission Factors for Crushed Stone Processing Operations, screening

controlled using wet supression technology.
(2)  Provided by the applicant.  Includes 10% waste.
(3)  On average, processed material will pass through three screens before reaching a storage pile.
(4)  Estimated additional control efficiency for enclosure and venting to baghouse combined with wet suppression.

Table 15
Screens (Controlled) 

PM10 and PM2.5 Emission Estimates
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Table 16
Aggregate Plant Loading and Unloading

PM10 and PM2.5 Emission Estimates
ROG NO x

Activity
PM10 Emission 

Factor (a)

(lb/ton)

PM2.5 Emission 
Factor (a)

(lb/ton)

Daily PM10 

Emission Rate (b)

(lb/day)

Daily PM2.5 

Emission Rate (b)

(lb/day)

Annual PM10 

Emission Rate (c)

(ton/yr)

Annual PM2.5 

Emission Rate (c)

(ton/yr)
Main Conveyor Loading 0.00042 0.000064 12.0 1.8 0.46 0.070

Main Conveyor Unloading 0.00042 0.000064 12.0 1.8 0.46 0.070
Product Pile Loading 0.00042 0.000064 12.0 1.8 0.46 0.070

Total 36.0 5.4 1.38 0.21

Notes:

(a)  Emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)

k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(b)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/ton]) x (maximum daily mined material [ton/day])
Maximum daily mined material (ton/day) = 28,600 (5)

(c)  Annual emission estimate (ton/yr) = (Emission factor [lb/ton]) x (annual mined material [ton/yr]) x (ton/2,000 lb)
Annual mined material (ton/yr) = 2,200,000 (5)

References:
(1)  AP-42, Chapter 13.2.4-4, November, 2006, Equation 1.
(2)  AP-42, Chapter 13.2.4-4, November, 2006, "Aerodynamic Particle Size Multiplier (k) For Equation 1".
(3)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(4)  Engineering assumption.
(5)  Provided by the applicant.  Includes 10% waste.
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Aggregate Loadout for Sale 
(Trucks + Train)

Maximum Daily 
Emission Factor (a) 

(lb/ton)

Annual Average 
Emission Factor (b) 

(lb/ton)

Maximum Daily 
Emission Estimate (c) 

(lb/day)

Annual Average 
Emission Estimate (d) 

(ton/yr)

PM10 0.00042 0.00042 6.71 0.335

PM2.5 0.000064 0.000064 1.02 0.051

Notes:

(a)  Maximum daily emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)
k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(b)  Annual average emission factor (lb/ton) = k x (0.0032) x [(U/5)1.3 / (M/2)1.4] (1)
k = aerodynamic particle size multiplier (PM10) = 0.35 (2)
k = aerodynamic particle size multiplier (PM2.5) = 0.053 (2)

U = annual mean wind speed (mph) = 6.3 (3)
M = material moisture content (%) = 5 (4)

(c)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/ton]) x (hourly aggregate outside sales production rate [ton/hr]) 
x (daily hours of operation [hrs/day])

Hourly aggregate production rate for outside sales (ton/hr) = 1,000 (5)
Daily hours of operation (hrs/day) = 16 (5)

(d)  Annual emission estimate (ton/yr) = (Emission factor [lb/ton]) x (annual aggregate outside sales production rate [truck + rail] [ton/yr]) x (ton/2,000 lb)
Annual aggregate production rate for outside sales (ton/yr) = 400,000 (5)

Annual aggregate outside sales production rate by rail (ton/yr) = 1,200,000 (5)

References:
(1)  AP-42, Chapter 13.2.4-4, November, 2006, Equation 1.
(2)  AP-42, Chapter 13.2.4-4, November, 2006, "Aerodynamic Particle Size Multiplier (k) For Equation 1".
(3)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(4)  Engineering assumption.
(5)  Provided by the applicant. 

Final Aggregate Loading
Table 17

PM10 and PM2.5 Emission Estimates
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February 2011 Scenario 2 (2 MM tpy)  103-99734

Maximum Daily Annual Maximum Daily Annual Average
Emission Factor (a) Emission Factor (b) Emission Estimate (d) Emission Estimate (h)

(lb/VMT) (lb/VMT) (lb/day) (ton/yr)
PM10 0.37 0.42 55 2.92
PM2.5 0.09 0.10 13.5 0.716

Notes:
(a)  Maximum daily emission factor (lb/VMT) = (k x (sL)0.91 x (W)1.02)

k = aerodynamic particle size multiplier (PM10) = 0.0022 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.00054 (1)

sL = surface material silt content (g/m2) = 8.2 (2)
W = mean vehicle weight (ton) = 23 (3)

(b)  Annual emission factor (lb/VMT) = (k x (sL)0.91 x (W)1.02) x ((1-P)/4N)
k = aerodynamic particle size multiplier (PM10) = 0.0022 (1)
k = aerodynamic particle size multiplier (PM2.5) = 0.00054 (1)

sL = surface material silt content (g/m2) = 10 (2)
W = mean vehicle weight (ton) = 23 (3)

P = number of wet days (0.01 inches of precip.) = 75 (4)
N = number of days in averaging period = 365

(d)  Maximum daily emission estimate (lb/day) = (Emission factor [lb/VMT]) x (maximum daily vehicle miles traveled [VMT/day]) 
 x ([1-watering control efficiency {%}]/100)

Maximum daily vehicle miles traveled (VMT/day) = 1,493 (e)
Sweeping control efficiency (%) = 90% (6)

(e)  Maximum daily vehicle miles traveled (VMT/day) = (Sum of daily trips [trip/day]) x (roundtrip onsite roads distance [miles/trip])
Roundtrip onsite roads distance (mile) = 2.7 (5)

Sum of daily trips = 553 (f)
(f)  Sum of daily trips = (Number of worker trips [trips/day]) + (maximum daily truck trips - asphalt [trip/day]) + 

(maximum daily truck trips - concrete [trip/day]) + (maximum daily truck trips - aggregate [trip/day]) + (maximum daily truck trips - cement delivery [trip/day]) + 
(maximum daily truck trips - asphalt delivery [trip/day]) + (maximum daily truck trips - recycle material delivery [trip/day])

Daily number of worker trips = 24 (5)
Maximum daily truck trips - asphalt = 128 (5)

Maximum daily truck trips - ready-mix concrete = 178 (5)
Maximum daily truck trips - aggregate = 200 (5)

Maximum daily truck trips - cement delivery = 7 (5)
Maximum daily truck trips - asphalt delivery = 9 (5)

Maximum daily truck trips - recycle material delivery = 7 (5)
(h)  Annual emission estimate (ton/yr) = (Emission factor [lb/VMT]) x (annual vehicle miles travelled [VMT/yr]) x (1 ton / 2,000 lb) 

 x ([1-watering control efficiency {%}]/100)
Annual vehicle miles traveled (VMT/yr) = 139,361 (i)

Sweeping control efficiency (%) = 90% (6)
(i)  Annual vehicle miles traveled (VMT/yr) = (Sum of annual trips [trip/yr]) * (roundtrip onsite roads [mile/trip])

Roundtrip onsite roads (miles) = 2.7 (5)
Sum of annual trips = 51,615 (j)

(j)  Sum of annual trips = (Daily Number of worker trips [trips/day]) x (annual days of operation [day/yr]) + (annual truck trips - asphalt [trip/yr]) + 
(annual truck trips - concrete [trip/yr]) + (annual truck trips - aggregate [trip/yr]) + (annual truck trips - cement delivery [trip/yr]) + 
(annual truck trips - asphalt delivery [trip/yr]) + (annual truck trips - recycle material delivery [trip/yr])

Daily number of worker trips = 24 (5)
Annual days of operation = 300 (5)

Annual truck trips - asphalt = 8,800 (5)
Annual truck trips - ready-mix concrete = 15,556 (5)

Annual truck trips - aggregate = 16,000 (5)
Annual truck trips - cement delivery = 1,244 (5)
Annual truck trips - asphalt delivery = 815 (5)

Annual truck trips - recycle material delivery = 2,000 (5)

References:
(1)  AP-42, Chapter 13.2.1 (January, 2011), Table 13.2.1-1 "Particle Size Multipliers for Paved Road Equation".
(2)  AP-42, Chapter 13.2.1 (January, 2011), Table 13.2.1-3 "Typical Silt Content Values for Paved Roads at Industiral Facilities", Quarry mean silt content.
(3)  Mean vehicle weight found by taking the percent of annual truck trips by type and multiplying by the capacity of the truck.
(4)  "Comparative Climatic Data", National Climatic Data Center, NOAA, 2009.  23 year average for Redding, CA.
(5)  Provided by the applicant.
(6)  Engineering assumption.

Pollutant

Paved Access Road with Sweeping Mitigation Emissions
PM10 and PM2.5 Emission Estimates

Table 18
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