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INTRODUCTION 
 
 
This document contains the 1990 base year carbon monoxide (CO) emissions inventory 
as well as the projected future year 1996 and 2000 emissions for the Las Vegas Valley 
Non-attainment Area.  The inventory addresses CO emissions from the following four 
major source type categories: stationary point sources, area sources, on-road mobile 
sources, and non-road mobile sources.  The 1990 emissions inventory served as 
starting point to update emission estimates from stationary and area and most non-road 
sources.  With respect to the largest source category, on-road mobile sources, the latest 
version of EPA’s MOBILE5a was utilized in conjunction with the Direct Travel Impact 
Model to update emissions from this source category.   Additionally, emissions from 
civilian/commercial aircraft were updated utilizing the Emissions and Dispersion 
Modeling System (EDMS) developed specifically for airport emissions analysis and is 
approved for emissions inventory development by the EPA.   
 
During the development of the Serious Area Carbon Monoxide Air Quality 
Implementation Plan, concern was raised regarding emissions from other sources (e.g. 
lawn and garden equipment, off-road construction equipment) including their impact on 
ambient concentrations.  Non-road emission emissions are currently in the process of 
being addressed by the EPA via revisions to the NON-ROAD Model.  Because the EPA 
has not released the NON-ROAD Model nor approved it for emission inventory 
purposes, it was not used in this emission inventory update.  Although this may be a 
concern, sensitivity analyses, independent of the attainment modeling, indicate that 
increasing emissions from this source category will not jeopardize attainment of the 
NAAQS.  This is attributed to the timing of emissions from the non-road source 
category.   
 
1.1 Geographic Area 
 
This emissions inventory covers the Clark County, Las Vegas Non-attainment Area 
which was designated as a moderate area for carbon monoxide by the EPA in a 
November 6, 1991, Federal Register notice (Vol. 56, No. 215, 56694).  The geographic 
area referred to as the Clark County, Las Vegas Non-attainment Area is shown on the 
map in Figure 1-1. The inventoried area includes both the designated Non-attainment 
area and a 25-mile boundary extension around the Non-attainment area for large 
stationary point sources. 
 
The Las Vegas Non-attainment Area boundary coincides with the Las Vegas Valley 
Hydrographic Basin 212.  This area includes the City of Las Vegas, the City of North 
Las Vegas, and the City of Henderson.  The remainder is comprised of unincorporated 
areas of Clark County. 
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Figure 1-1 
Las Vegas Valley Carbon Monoxide Non-attainment Area 
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The Clark County Department of Comprehensive Planning (DCP) was the agency 
directly responsible for preparing and submitting the Clark County, Las Vegas Non-
attainment Area 1990 base year carbon monoxide state implementation plan inventory.  
DCP was also responsible for coordinating and supervising the completion of each part 
of the inventory.  Several other local agencies contributed information necessary for 
preparing emission estimates.  These agencies included the Clark County Health 
District Air Pollution Control Division (APCD), Clark County Regional Transportation 
Commission, Clark County Department of Aviation, and the Clark County Fire 
Department.  Additional information sources included: Nevada Department of 
Transportation, U.S. Forest Service, and Southwest Gas Corporation. 
 
The point source inventory was prepared primarily from a mail survey by the Clark 
County APCD.  Survey results were supplemented by information obtained through 
personal contacts by APCD staff during compliance inspections.  Vehicle miles traveled 
(VMT) data necessary to calculate on-road mobile source emissions was provided by 
the Clark County Regional Transportation Commission (CCRTC). The MOBILE model 
was utilized to derive vehicle emission factors.  The contact person for DCP and the 
other contributing agencies assisting in the inventory are listed in Table 1-1. The means 
by which each of these groups supported the development of the base year inventory 
are explained in detail in the appropriate source type documentation section. 
 

 
Table 1-1 

 
List of Contact Persons for Clark County, Las Vegas  

Carbon Monoxide Inventory 
 
AGENCY    RESPONSIBILITY   CONTACT 
                                                                                                                                          
 
Clark County Department Lead Air Quality Planning Agency,  Clete Kus 
of Comprehensive Planning Overall Inventory Coordination   Principal Planner 
500 S. Grand Central Pkwy and Supervision, Mobile Model  (702) 455-4181 
Las Vegas, NV. 89106 Emission Factor Generation  
    and Mobile Source Emissions 
   
Clark County Health   Point and Area Emission Data and  Michael Naylor 
District, Air Pollution   Associated Activity Levels   Director 
Control Division        (702) 383-1276 
625 Shadow Lane  
Las Vegas, NV 89127 
 
Clark County Regional VMT Generation and Other    Jerry Duke 
Transportation  Highway Vehicle Data   Principal Planner 
Commission         (702) 455-4481 
600 S. Grand Central Pkwy 
Las Vegas, NV 89106 
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1.2 Emissions Summary 
 
The results of the Las Vegas Valley 1990, 1996, and 2000 base years carbon monoxide 
emissions inventory for stationary point, area, on-road mobile, and non-road mobile 
source categories are provided in this section.  The biogenics category has been 
omitted, as it is not applicable to carbon monoxide. Table 1-2, 1-3 and 1-4 contain 
detailed listings of annual and peak season daily emissions by source category along 
with the projections with respective growth factors.  The detailed information on growth 
factors used in the Tables 1-3 and 1-4 can be found in the report titled, The Las Vegas 
Valley Carbon Monoxide Urban Airshed Model Update Project – Phase II: Modeling to 
Demonstrate Attainment of the Carbon Monoxide Standard, by ENVIRON, also 
contained in Appendix C, Section 4, p 3-2. 
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TABLE 1-2 
1990 CARBON MONOXIDE EMISSION SUMMARY 

           FOR THE LAS VEGAS NON-ATTAINMENT AREA  
   

     Annual     Annual      CO Season   Season 
        (Tons)     Percent      (Lbs. / day)  Percent 
STATIONARY SOURCES 
           Timet 10,363  7.91 56,784 8.73  
AREA SOURCES     
 Small stationary 798  0.61 4,373  0.67    
           Steam Gen. Boilers 120 0.09 2,110  0.32 
           Fireplaces/Stoves 773 0.59 4,236  0.65 
           Cigarette Smoke 13 0.01 88  0.01 
   Fires     
           Structural 191 0.15 1,407  0.22 
           Vehicular 16 0.01 110  0.02 
           Brush Fire 373 0.28 2,725  0.42 
           Total 580 0.44 4,242  0.65 
Natural Gas Combustion     
          Residential 91 0.07 1,260 0.19 
          Commercial 28 0.02 286 0.04 
           Industrial 95 0.07 582  0.09 
           Electrical Utility     165 0.13 905 0.14 
Natural Gas Total 379 0.29 3,033  0.47 
AREA TOTAL 2,663 2.03 18,082  2.80 
ON ROAD MOBILE SOURCES     
          Connectors 17,368 13.25  86,154 13.23 
          Collectors 13,987 10.67 69,275  10.70 
          Minor Arterials 21,288 16.24 104,505            16.10 
          Major Arterials 35,970 27.44 176,264                     27.10 
          Express/Interstate 15,242 11.63 72,462     11.13 
          Minor Art.(rural) 536.9 0.41 2,549          0.39 
          Major Art. (rural) 1346.5 1.03 6,666 1.00 
          Exp/Inter.(rural) 971.3 0.74 1,580                      0.24 
ON ROAD TOTAL 106,710 81.40 519,455                     79.82 
NON-ROAD MOBILE SOURCES 
Aircraft        4,833        3.69         35,386                5.44 
Railroads 80.5 0.06 442  0.07 
MC & Recreational Vehicles 1,744.4 1.33                    4,745.3                      0.73 
Construction Equipment 3,150.4 2.40 13,848.8 2.13 
Lawn and Garden Equipment 1,534.2 1.17 2,023.1  0.31 
NON-ROAD TOTAL 11,342.5 8.65 56,445.2                8.67 
 
TOTAL  131,078.5 100.0 650,766..2 100.0  
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TABLE 1-3 
AVERAGE DAILY CARBON MONOXIDE  

EMISSIONS FOR THE LAS VEGAS NON-ATTAINMENT AREA 
 

1-6 

SOURCE CATEGORIES 1996 Base 2000 
Uncontrolled

2000 
Controlled 

2010 2020    

 Emissions Emissions Emissions Emissions Emissions Growth Growth Growth 
 (Tons/Day) (Tons/Day) (Tons/Day) (Tons/Day) (Tons/Day) Factor Factor Factor 

   2000 2010 2020 
STATIONARY POINT 
SOURCES 

   
Kerr McGee-BMI 0.24 0.24 0.24 0.24 0.24 1 1 1 
Chemical Lime Co. Apex 0.82 0.82 0.82 0.82 0.82 1 1 1 
Titanium Metals 2.92 2.92 2.92 2.92 2.92 1 1 1 
Bonanza Materials 0.28 0.28 0.28 0.28 0.28 1 1 1 
James Hardie Gypsum 0.55 0.55 0.55 0.55 0.55 1 1 1 
Southern Nevada Paving 0.55 0.55 0.55 0.55 0.55 1 1 1 
Pabco Cogeneration 0.55 0.55 0.55 0.55 0.55 1 1 1 
Georgia Pacific 0.62 0.62 0.62 0.62 0.62 1 1 1 
Total Point Sources 6.53 6.53 6.53 6.53 6.53  

    
AREA SOURCES    
Small Stationary 2.7 3.08 3.08 4.19 4.87 1.139 1.362 1.585 
Boiler Emissions 0.38 0.43 0.43 0.59 0.69 1.139 1.362 1.585 
Fireplaces 2.12 2.59 2.59 4.47 6.01 1.223 1.725 2.319 
Structural Fires 0.64 0.78 0.78 1.35 1.82 1.223 1.725 2.319 
Vehicular Fires 0.05 0.06 0.06 0.11 0.14 1.223 1.725 2.319 
Brush Fires 1.26 1.54 1.54 2.66 3.57 1.223 1.725 2.319 
Residential NG 
Combustion 

0.31 0.34 0.34 0.42 0.46 1.088 1.233 1.35 

Commercial NG 
Combustion 

0.09 0.1 0.1 0.13 0.15 1.087 1.343 1.523 

Industrial NG Combustion 0.32 0.36 0.36 0.5 0.58 1.14 1.363 1.586 
Electrical Utility NG 0.56 0.63 0.63 0.83 0.95 1.126 1.315 1.505 
Cigarette Smoking 0.04 0.05 0.05 0.08 0.11 1.223 1.725 2.319 
Total Area Sources 8.47 9.97 9.97 15.32 19.35    

    
Non-Road Mobile 
Sources 

   
County Airports 36.4 40.4 40.4 55.6 77.1  
Nellis AFB 2.86 2.86 2.86 2.86 2.86 1 1 1 
Locomotive Emissions 0.23 0.23 0.23 0.23 0.23 1 1 1 
Lawn & Garden 
Equipment 

3.57 3.52 3.52 3.51 3.74 0.986 0.982 1.048 

MC & Recreation Equip. 5.90 5.86 5.86 6.74 7.09 .993 1.142 1.202 
Construction Equipment 9.77 7.61 7.61 6.23 6.90 0.779 0.638 0.706 
Total Non-Road Sources 58.73 60.48 60.48 75.17 97.97  

    
On-Road Mobile 
Sources 

*    405.4 353.23 310.18 329.5 457.4  
    

Grand Total 479.13 430.21 387.16 426.52 581.20  
*On Road Mobile Source 
Emissions are based on 
Seasonal CO 
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TABLE 1-4 
PEAK SEASON DAILY CARBON MONOXIDE  

EMISSIONS FOR THE LAS VEGAS NON-ATTAINMENT AREA 
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SOURCE CATEGORIES 1996 Base 2000 
Uncontrolled

2000 
Controlled 

2010 2020    

 Emissions Emissions Emissions Emissions Emissions Growth Growth Growth 
 (Tons/Day) (Tons/Day) (Tons/Day) (Tons/Day) (Tons/Day) Factor Factor Factor 

   2000 2010 2020 
STATIONARY POINT 
SOURCES 

   
Kerr McGee-BMI 0.24 0.24 0.24 0.24 0.24 1 1 1 
Chemical Lime Co. Apex 0.82 0.82 0.82 0.82 0.82 1 1 1 
Titanium Metals 2.839 2.839 2.839 2.839 2.839 1 1 1 
Bonanza Materials 0.28 0.28 0.28 0.28 0.28 1 1 1 
James Hardie Gypsum 0.55 0.55 0.55 0.55 0.55 1 1 1 
Southern Nevada Paving 0.55 0.55 0.55 0.55 0.55 1 1 1 
Pabco Cogeneration 0.55 0.55 0.55 0.55 0.55 1 1 1 
Georgia Pacific 0.62 0.62 0.62 0.62 0.62 1 1 1 
Total Point Sources 6.45 6.45 6.45 6.45 6.45  

    
AREA SOURCES    
Small Stationary 2.700 3.075 3.075 3.677 4.280 1.139 1.362 1.585 
Boiler Emissions 1.235 1.407 1.407 1.682 1.957 1.139 1.362 1.585 
Fireplaces 2.122 2.595 2.595 3.660 4.921 1.223 1.725 2.319 
Structural Fires 0.869 1.063 1.063 1.499 2.015 1.223 1.725 2.319 
Vehicular Fires 0.068 0.083 0.083 0.117 0.158 1.223 1.725 2.319 
Brush Fires 1.683 2.058 2.058 2.903 3.903 1.223 1.725 2.319 
Residential NG 
Combustion 

0.778 0.846 0.846 0.959 1.050 1.088 1.233 1.35 

Commercial NG 
Combustion 

0.167 0.182 0.182 0.224 0.254 1.087 1.343 1.523 

Industrial NG Combustion 0.359 0.409 0.409 0.489 0.569 1.14 1.363 1.586 
Electrical Utility NG 0.559 0.629 0.629 0.735 0.841 1.126 1.315 1.505 
Cigarette Smoking 0.054 0.066 0.066 0.093 0.125 1.223 1.725 2.319 
Total Area Sources 10.59 12.41 12.41 16.04 20.07    

    
Non-Road Mobile 
Sources 

   
County Airports 36.4 40.4 40.4 55.60 77.10  
Nellis AFB 2.860 2.860 2.860 2.860 2.860 1.000 1.000 1.000 
Locomotive Emissions 0.231 0.231 0.231 0.231 0.231 1.000 1.000 1.000 
Lawn & Garden 
Equipment 

0.860 0.848 0.848 0.845 0.901 0.986 0.982 1.048 

MC & Recreation Equip. 2.930 2.909 2.909 3.346 3.522 .993 1.142 1.202 
Construction Equipment 7.838 6.106 6.106 5.001 5.534 0.779 0.638 0.706 
Total Non-Road Sources 51.12 53.35 53.35 67.88 90.15  

    
On-Road Mobile 
Sources 

405.4 353.23 310.18 329.50 457.40  
    

Grand Total 473.56 425.44 382.40 419.87 574.07  
*On Road Mobile Source 
Emissions are based on 
Seasonal CO 
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1.2.1 Total Annual Emissions 
 
Total annual carbon monoxide emissions from the Las Vegas Valley Non-attainment 
Area for the 1996 base year are 174,882 tons per year.  Figure 1-2 illustrates the 
relative contribution for each source category for 1996.    
 

FIGURE 1-2 
 

1996 ANNUAL CARBON MONOXIDE EMISSIONS 
BY SOURCE CATEGORY 

Area Sources
2%

Non-Road Sources
12%

Stationary Sources
1%

On Road Mobile 
Sources

85%

 
1.2.2 Total Seasonal Emissions 
 
Total average daily peak carbon monoxide emission associated with the Las Vegas 
Valley Non-attainment Area for the 1996 base year is 473.6 tons per day.  Figure 1-3 
illustrates the relative contribution of peak season emissions by each source category 
for 1996. 
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FIGURE 1-3 
 

1996 PEAK SEASON CARBON MONOXIDE EMISSIONS  
BY SOURCE CATEGORY 

 

Area Sources
2%

Non-Road 
Sources

11%

Stationary 
Sources

1%

On Road 
Mobile 
Sources

86%

 
1.3 Document Organization 
 
The remainder of this document is organized as follows: 
 
The description, documentation, and example calculations for the stationary point 
source component of the Las Vegas Valley inventory is provided in Section 2. 
  
Section 3 describes the derivation of area source inventory.  Supporting documentation 
for emission factors are also contained in this section.  
 
Section 4 addresses on-road mobile source emissions.  Detailed input and output data 
from the MOBILE5 emission factor model, vehicle miles traveled (VMT) data from the 
TRANPLAN regional transportation model and spreadsheets used to calculate annual 
emissions are contained in Section 4. And Non-road mobile source emissions are 
documented in Section 5.   
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STATIONARY POINT SOURCES 
 
 
 
2.1 Introduction 
 
This section documents the development of the Las Vegas Valley Non-attainment Area 
stationary point source list and serves to characterize the point source component of the 
emission inventory by describing data collection, verification, and emission estimation 
techniques.  For the purposes of this emission inventory, point sources are defined as 
stationary, commercial, or industrial permitted operations that emit more than 100 tons 
per year of CO.  The point source inventory consists of actual emissions for the base 
year 1990 and projections for the years 1995 and 2000.  One major point source was 
identified in the Las Vegas Valley Non-attainment Area.  No major point sources were 
identified in the 25-mile boundary zone. 
 
The Clark County Health District, Air Pollution Control Division (APCD) was the agency 
responsible for compiling the point source inventory.  The APCD was responsible for 
identifying point source meeting the cutoff criteria, and documenting the method used to 
calculate emissions from each source. 
 
2.2 Point Source List 
 
This section describes the methods used to develop the point source list from which 
point source emissions for the 1990 Las Vegas Valley base year inventory were 
estimated.  This section is included in order to demonstrate that the source list is as 
complete as possible. 
 
Point source data collection activities were initiated by Clark County APCD in January 
1991 after an organizational meeting with Clark County Department of Comprehensive 
Planning (DCP).  A recent emission inventory, compiled in 1989 by DCP, formed the 
starting point for the point source list.  The 1989 inventory identified 1 point source 
emitting greater than 100 tons per year of CO. 
 
To supplement the existing point source list, a thorough review of the source categories 
listed in Table 2.2-1 of the EPA procedures document (EPA-450/4-91-016) was 
conducted.  Additionally, state and local lists of permitted air pollution sources were 
reviewed in order to adequately account for sources that have only recently begun 
operation.  An informational survey was sent to all permitted facilities to ensure that no 
potential major sources were overlooked. 
 
This survey confirmed that no additional sources in the Las Vegas Valley Non-
attainment Area emit more than 100 tons per year. The survey and additional telephone 
calls to the facility provided the necessary site-specific data for the one major stationary 
source.  A copy of the questionnaire used to obtain point source data is included in 
Appendix A.  Additionally, site visits were performed at several facilities as part of the 
survey follow-up activities.  These data verification techniques ensured a complete data 
set for the point 
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POINT SOURCE LIST 
 
County Plant Name Location Pollutant Emitted 
                                                                                                                                         
Clark Titanium Metals BMI and Complex Carbon Monoxide 
 (TIMET) H Street and 15th 
  Henderson, Nevada 
 
2.3 Emission Estimation Procedures 
 
Emission estimates for the point source on the list were derived using the direct 
measurement approach.  Source test data were used to verify base year emissions and 
calculate peak season emissions. The next subsections provide information on this 
facility and how emissions were calculated.  
 
2.3.1 General Facility Information 
 
Titanium Metals Corporation (TIMET) is a primary nonferrous metals production facility 
that produces titanium ingot from Australian beach sand that contains greater than 90 
percent rutile (Ti02).  The rutile is chlorinated under intense heat from coke combustion.  
Then the TiC14 is reduced with magnesium ingot to form MgC14 and Ti(s).  This solid 
titanium is sheared, leached and formed into titanium ingot.  The CO emissions occur in 
the initial chlorination process.  Currently there is no control technology associated with 
the CO fraction of the chlorination process and all emissions are discharged to ambient 
air.  A corrective action order is in place to bring TIMET into control for its CO 
emissions.  Two wet scrubbers are installed at this facility to scrub a fraction of chlorine 
attributed to the chlorination process.  Because these scrubbers are not designed to 
control CO emissions, no rule effectiveness factor was applied to the uncontrolled 
emissions. 
 
2.3.2 Calculations: 
 
TIMET operates 24 hours/day, 7 days/week, and 365 days/year.  Base Year emissions 
were derived as a result of a source test and are measured to be 10,362.5 tons per 
year.  This emissions estimate was required to be controlled at 90% reduction 
efficiency. 
 
CO season emissions are calculated to be: 
 
10,362.5 tons/year * 1 year/365 days * 2000pounds/1 ton = 56,780.8 pounds/day each 
day of CO season.  Table 2-1 presents the result of the above calculations. 
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TABLE 2-1 

 
EMISSIONS SUMMARY TABLE 

Total Annual CO Emissions from Point Sources  
for The Las Vegas Valley Non-attainment Area - 1990 Base Year 

                                                                                                                                     
 County    Pollutant Emissions  
 
 Clark     10,363 tons/year  56,780.8 pounds/day 
 
 TOTAL    10,363 tons/year  56,780.8 pounds/day 
 
2.4 AIRS/AFS Point Source Submittal 
 
EPA's AIRS/AFS was used to compile the stationary point source inventory and prepare 
the data for SIP submittal.  After running the point source data by Ms. Sam Farrel (EPA 
Region IX) for SIP submittal approval, an AFS batch SIP submittal was prepared for the 
reviewing agency. 
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AREA SOURCES 
 
 
3.1 Introduction 
 
Minor stationary sources emitting less than 100 tons per year of CO were included in 
the area source category.  This classification is attributed to the guidelines outlined in 
Procedures for the Preparation of Emission Inventories for Carbon Monoxide and 
Precursors of Ozone, Volume 1 (May 1991). Identification of Source Categories 
Inventoried.  A discussion on the area source categories which were inventoried follows. 
 
All of the area source categories contained in the EPA Procedures document (EPA-
450/4-91-016) were evaluated for emission estimates for the Las Vegas Valley. Non-
attainment Area, with the following exceptions: 
 
   • Lube Oil Manufacture 
   • Iron and Steel Production 
   • Coke Production 
   • Synthetic Fiber Manufacture 
   • Carbon Black Manufacture 
   • Pulp and Paper Mills 
   • Glass Manufacture 
   • Open Burning 
   • Solid Waste Incineration 
   • Backyard Grills 
   • Charbroiling 
 
Open burning and solid waste incineration were not included because they are 
prohibited in Clark County.  David Misenheimer with EPA headquarters informed the 
APCD Inventory Specialist not to inventory for the backyard grilling and charbroiling 
categories during a conference call with EPA headquarters, Region IX and various other 
local agencies.  The remaining categories were not inventoried because these types of 
industry do not exist in the Las Vegas Valley Non-attainment Area. 
 
Several of the area source categories contained in the latest EPA Procedures document 
under the heading of Previously Un-inventoried Source Categories were not included in 
the Las Vegas Valley Non-attainment Area.  Natural gas well blowouts were excluded 
because there are no natural gas wells in Clark County.  Silage storage was excluded 
for the same reason.  The only source category that was addressed in the approved IPP 
and subsequently inventoried is cigarette smoke. 
 
Area source emission estimates were generally calculated using the recommended 
guidance in the EPA procedures document.  Exceptions to the recommended 
approaches are detailed in the individual source category discussions.  A summary of 
area source emissions for the entire Las Vegas Valley Non-attainment Area is provided. 
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3.2 Sources <100 Tons Per Year 
 
Surveys were mailed to all sources permitted by the APCD (sample contained in 
Appendix B ).  This provided information on the type(s) of fuel combusted as well as 
annual and seasonal consumption rates.  Emission factors from AP-42 were then 
applied to the consumption rates to derive annual and seasonal emissions.  In instances 
where natural gas was used at a facility, it was excluded from this category.  Natural 
gas emissions associated with a commercial facility are accounted for in the applicable 
category of either natural gas combustion or steam boilers.  The annual emissions from 
all minor stationary sources under 100 tons totaled 798.4 tons. 
 
The following table lists facilities and their emissions which were inventoried in the area 
source category. 

 
TABLE 3-1 

 
EMISSIONS BY FACILITIES 

 
FACILITY FACILITY 1990 TPY   PEAK 
    ID      CO  SEASON 
    #/DAY CO 
                                                                                                                                                   
A001 Airway, Inc. 0.8 5.4 
A303 All Star Ready Mix 4.1 22.5 
A334 American Asphalt 0.2 1.1 
A258 American Sand and Gravel 1.1 6.2 
A401 Basic Food Flavors 0.1 0.5 
A033 Bishop Gorman High School 0.4 2.2 
A118 Bobs Construction & Trucking 2.9 15.19 
A290 Bonanza Materials, Inc. 6.4 35.1 
A508 Boulder Sand & Gravel 0.5 2.7 
A482 Capital Cabinet 0.1 0.5 
A016 Central Grading Co. 21.9 120.0 
A280 Central Telephone 4.0 21.9 
A003 Chemstar Lime (Apex) 16.5 90.4 
A005 Chemstar Lime (Henderson) 87.8 481.1 
A296 Chief Roof & Floor Insulation 4.7 25.8 
A046 Cind-A-Lite Co. 60.9 333.7 
A546 Citibank National 12.5 68.5 
A067 Conoco, Inc. 6.1 33.4 
A056 Cornet Stores #24 0.03 0.2 
A537 Crenshaw Backhoe Services 0.1 0.5 
A407 Desert Memorial Çremation 0.1 0.5 
A059 Desert Springs Hospital 1.0 5.5 
 
A060 Diamond Construction Co. 0.1 0.5 
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A065 EG&G 0.3 1.6 
A567 EG&G 0.9 4.9 
A409 FKC, Inc. 28.8 157.8 
A595 Frehner Construction 0.4 2.2 
A593 Georgia Pacific Co. 78.5 430.1 
A426 Hollywood Gravel 0.1 0.5 
A529 Howlett Olsen Foods 0.2 1.1 
A147 Humana Hospital 0.05 0.3 
A087 Hydro-Conduit 14.8 81.1 
A093 Jake's Crane & Rigging 1.4 7.7 
A004 James Hardie Gypsum 43.1 236.2 
A601 Jet Concrete, Inc. 5.6 30.7 
A173 Jet Concrete, Inc. 5.6 30.7 
A095 Kerr McGee 11.0 60.3 
A535 Koch Materials Co. 0.6 3.3 
A103 Las Vegas Laundry 0.7 3.8 
A105 Las Vegas Paving Co. 61.7 338.1 
A433 Las Vegas Paving Co. 6.0 32.9 
A186 Las Vegas Paving Co. 3.3 18.1 
A104 Las Vegas Paving Co. 7.0 38.4 
A179 Leavitt Ready Mix 1.1 6.0 
A569 Letica Corporation 34.5 189.0 
A000 Bemis Mactac 2.9 15.9 
A531 Mel Clark Construction 0.02 0.1 
A599 Merrillat Industries 0.2 1.1 
A028 Mission Linen 1.4 7.8 
A030 Mission Linen 3.7 20.3 
A112 Mission Linen 9.6 52.6 
A346 Monier Roof and Tile 0.3 1.6 
A115 Nevada Baking Co. 1.7 9.3 
A576 Nevada Memorial Cremation 0.2 1.1 
A007 Nevada Power-Çlark 47.3 259.2 
A008 Nevada Power-Sunrise 30.5 167.1 
A399 New-Com, Inc. 6.2 34.0 
A011 Pabco Gypsum 14.8 81.1 
A126 Palm Mortuary 0.5 2.7 
A009 Pioneer Chlor-Alkali 8.2 44.9 
A352 Pipes Paving 6.2 34.0 
A170 Primerit Bank 0.4 2.2 
A180 RC Farms 1.7 9.3 
A438 Red Rose, Inc. 27.8 152.3 
A325 Southern Nevada Operating Engrs. 0.4 2.2 
A587 Southern Nevada Paving 6.4 35.1 
A107 Southwest Gas Corporation 1.4 7.8 
A259 Sparkletts 12.5 68.4 
A406 Sweetheart Cup Corporation 0.4 2.2 
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A044 Thatcher Co. 0.6 3.3 
A362 Eri-Delta Building Materials 1.5 8.2 
A157 U.S. Post Office 0.1 0.5 
A162 Uniflex 1.0 5.5 
A176 Valley Hospital 1.6 8.8 
A301 Western Electric Co. 1.0 5.5 
A163 Western Linen Rental 2.7 14.8 
A158 WMK Transit 65.7 360.0 
A168 Women's Hospital 0.4 2.2 
A625 Work Clothes Rental 1.2 6.6 
 
 TOTALS 798.4 4374.8 
 
Calculation:   
 
798.4 tons * 1 year/365 days * 2000#/1 ton = 4374.8 #/day during peak season 
 
3.3 Steam Generating Boilers 
 
The information for this area source category originated from APCD permit files.  
Natural gas is the most used fuel to fire these boilers.  The total number of cubic feet of 
natural gas used to fire these boilers was determined from a survey sent to APCD 
permitted facilities (Appendix B ).  AMSPC emission factors were used to generate the 
tons/year value.  

 
TABLE 3-2 

 
BOILERS EMISSIONS BY FACILITIES 

 
FACILITY FACILITY 1990 TPY   PEAK 
    ID       CO  SEASON 
    #/DAY CO 
A026 Aladdin Hotel 2.8 49.23 
A624 Alexis Park Hotel 0.8 14.07 
A027 Algiers Hotel 0.3 5.27 
A256 Ballys Grand Hotel 7.9 138.90 
A611 Barbary Coast Hotel 0.6 10.55 
A340 Boardwalk Hotel 0.4 7.03 
A306 Boulevard Mall 0.7 12.31 
A276 Caesars Palace Hotel 5.6 98.46 
A284 California Hotel 2.3 40.44 
A043 Center Strip Travelodge 0.2 3.52 
A047 Circus Circus Hotel 1.3 22.86 
A048 City Center Motel 0.1 1.76 
A614 Continental Hotel 0.3 5.27 
A124 Days Inn 0.4 7.03 
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A336 Del Mar Resort 0.1 1.76 
A062 Dunes Hotel 0.3 5.27 
A600 El Cortez Hotel 0.8 14.07 
A066 El Morrocco Motel 0.5 8.79 
A152 El Rancho Hotel 2.6 45.71 
A609 Excalibur Hotel 12.8 225.05 
A701 Fergusons Motel 0.2 3.52 
A434 Fitzgeralds Hotel 0.8 14.07 
A073 Flamingo Hilton Hotel 8.8 154.73 
A076 Four Queens Hotel 1.4 24.62 
A077 Fremont Hotel 3.2 56.26 
A606 Gold Coast Hotel 1.4 24.62 
A337 Golden Gate Motel 0.3 5.27 
A080 Golden Inn Motel 0.3 5.27 
A081 Golden Nugget Hotel 3.2 56.26 
A338 GW Rainbow Vegas 0.3 5.27 
A339 Hacienda Hotel 0.2 3.52 
A257 Holiday Inn Center Strip 2.5 43.96 
A085 Horseshoe Club 1.0 17.58 
A275 Hotel Nevada 0.3 5.27 
A613 Imperial Palace Hotel 0.3 5.27 
A583 Jerry's Nugget Hotel 0.5 8.79 
A602 Lady Luck Hotel 0.6 10.55 
A098 Landmark Hotel 2.4 42.20 
A604 Main Street Station 0.2 3.52 
A342 Maxim Hotel 1.5 26.37 
A282 Mirage Hotel 23.4 411.43 
A615 Nevada Palace Hotel 0.4 7.03 
A123 New West Motel 0.4 7.03 
A605 Palace Station Hotel 2.6 45.71 
A626 Quality Inn 0.4 7.03 
A555 Rio Suite Hotel 2.0 35.16 
A132 Royal Las Vegas Hotel 0.2 3.52 
A133 Sahara Hotel 6.3 110.77 
A616 Sam's Town Hotel 0.3 5.27 
A135 Sands Hotel 1.6 28.13 
A621 Santa Fe Hotel 0.7 12.31 
A136 Showboat Hotel 0.1 1.76 
A177 Somerset House 0.3 5.27 
A143 Stardust Hotel 7.7 135.38 
A146 Sulinda Gaslight Motel 0.1 1.76 
A607 Town Hall Casino 0.4 7.03 
A343 Town Palms 0.1 1.76 
A358 Travel Inn Motel 0.1 1.76 
A155 Union Plaza Hotel 1.9 33.41 
A608 Vegas World Hotel 0.4 7.03 
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A305 Villa Roma Hotel 0.2 3.52 
    
 TOTAL 119.8 2106.37 
 
Calculation:  (80 percent use in the CO season) 
 
119.8 tons * 80% /91days * 2000#/1 ton = 2,106.37 #/day during CO season. 
 
3.4 Fireplaces/woodstoves 
 
Inquiry was made to the U.S. Forest Service regarding the number of cords of wood 
sold.  Three U.S. Forest Service Districts distribute collection permits for residential 
firewood use:  Spring Mountain District, Tonopah District and the Dixie National Forest.  
Additionally, there are several retail dealers in the Las Vegas Valley that sell firewood 
for residential use.  AMSPC emission factors were used to generate the CO emissions 
value in tons/year.  
 
The values for cords of wood for the base year are: 
 
 No. of Cords Wood Type     Lbs per 
Cords 
 
Spring Mountain       400 Pine  2300 
Tonopah           0   
Dixie Forest       700 Pine/Spruce  2300 
Retail Outlets     3292 Pine/Oak/Mulberry  3300 
   
Total Wood Sold     4392   
    
Total Tons Burned  Pine/Spruce  1265 
Tons 
       Pine/Oak/Mulberry  
 5431.8 Tons 
       TOTAL   
 6696.8 Tons 
    
Sample Calculation: 
 
6696.8 tons burned * 230.8 #/ton * 1 ton/2000# = 772.8 tons 
 
3.5 Structural/Vehicular/Brush Fires 
 
Local fire departments and the U.S. Forest Service were contacted to acquire statistics 
on fire  
incidents.  Emission factors used were found in AP-42 and the CARB "Methods for 
Assessing Area Source Emissions in California" (MAASEC) September 1991.   
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U.S. Forest Service fires (86); acres burned (14.5) 
Total fires for all jurisdictions: 
 
 Structural   Vehicle            Brush/Trash 
 
Clark County    744    782   1161 
Henderson      73    117    229 
Las Vegas    499    570  1214 
U.S. Forest Service            86 
    
TOTAL  1316    1469  2690 
 
3.6 Brush Fires: 
 
There were 2604 fires classified as brush/trash fires on non-forest land in 1990.  The 
Clark County Fire Department estimates that these fires are less than 1/4 of an acre in 
size.  A total of 14.5 acres were burned on Forest Service land.  Based upon the 
information found in AP-42, Table 11.1.1, the State of Nevada lies within Region 4, 
called "Intermountain."  The Intermountain region has a fuel loading of 8 tons per acre 
and CO Emissions of 140 pounds per ton of burned vegetation. 
 
Calculation: 
 
2604 fires * 0.25 acres/fires = 651 acres + 14.5 acres = 665.5 total acres burned. 
 
8 tons/acre * 665.5 acres * 140 #/ton * 1 ton/2000# = 372.7 tons total from brush fires. 
 
3.7 Vehicle Fires: 
 
Local fire jurisdictions reported a total of 1469 vehicle fires in the Las Vegas Valley for 
base year 1990.  MAASEC gives a CO emission factor of 21.25 pounds per fire. 
 
Calculation: 
 
1469 vehicle fires * 21.25 #/fire * 1 ton/2000# = 15.6 tons total from vehicle fires. 
 
3.8 Structural Fires: 
 
There were a total of 1316 structural fires in the Las Vegas Valley in 1990. 
 
MAASEC estimates emissions from structure fires by determining the average percent 
structural loss per fire.  This is done by dividing the total monetary damage due to fires 
by the product of the average value of a residence in the Las Vegas Valley and the 
number of residential fires.  Data from the Clark County Fire Department was used to 
make this estimate. 
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Calculation: 
 
Percent damage from fires - Total $ loss/(Ave Home $ * # of residential fires) * 100 
 
2,566,490/(107,000 * 211 fires) * 100 = 11% average loss 
 
The average residence has approximately 11 tons of combustible material so the 
structure loss will be: 
 
11 tons combustible material * 0.11 average loss = 1.21 tons/fire structure loss 
 
The average residence is approximately 1200 square feet and has a 7.91 pounds of 
combustible material per square foot.  So the content loss for the average residential 
fire is: 
 
1200/ft2 * 0.11 loss * 7.91 #/ft2 * 1 ton/2000# = 0.52 tons/fire content loss 
 
Structure loss + content loss = 1.21 + 0.52 = 1.73 tons/fire total loss 
 
Total Structure Fire Emissions = 1316 fires * 1.73 tons/fire * 168 #/ton * 1 ton/2000# = 
191.2 tons total 
 
Total CO Emissions from Brush, Vehicular and Structural fires is 579.5 tons for the 1990 
Base Year.  The table below provides greater detail on emissions associated with each 
type of fire. 
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TABLE 3-3 
 

SUMMARY TABLE OF FIRE EMISSIONS 
 
    Annual    Peak 
  Emissions  Season 
  (tons/year) (lbs/day) 
                                                   
Structural 191.2 1407   
Vehicular 15.6 110   
Brush 372.7 2725   
    
TOTAL 579.5 4242   
 
3.9 Natural Gas Combustion 
 
A request for information was made to Southwest Gas Company for pertinent data for 
each of the categories reportable by AMSPC (see Appendix B).  The categories are:  
Electrical Utility, Commercial, Industrial and Residential.  The therms for each category 
plus resale were added together to determine total therms for each category.  
Information was received in therms, so conversion to cubic feet was necessary to feed 
into AMSPC.  AMSPC was used to generate the tons/year values.   A summary table is 
provided below. 
 
Therms to cubic feet calculation: 
 
86,748,895 therms * 100,000 BTU/therm * 1ft3/1024BTU=8472(10^6 ft3) 
 

 TABLE 3-4 
 

NATURAL GAS COMBUSTION EMISSION SUMMARY 
 

   Annual   Seasonal 
 (tons/year)  (lbs/days) 
                                               
Residential  911  260  
Commercial  28  286  
Industrial  95  582  
Electric Utility  165  905 
 
Totals  379  3033   
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3.10 Cigarette Smoking 
 
The following methodology was approved in a conference call with David 
Miesenhiemer, Region IX and various other local agencies. 
 
Information from the Nevada Department of Taxation to determine the number of 
cigarettes consumed was requested and the emission factor for cigarette smoking found 
in EPA-450/4-91-016 May 1991 (Procedures for the Preparation of Emission Inventories 
for Carbon Monoxide and Precursors of Ozone) of 19 mg/cigarette was used.  Refer to 
Attachments 31-32. 
 
Sample calculation: 
 
From 20 cigarette packages: 
 
30,465,018 pack/base year * 20 cigs/pack * 19mg/1 cig * 1 gr/1000mg * 1kg/1000gr * 
2.2#/1kg * 1 ton/2000# - 12.73 tons 
 
From 25 cigarette packages: 
 
130,032 pack/base year * 25 cigs/pack * 19mg/1 cig * 1 gr/1000mg * 1kg/1000gr * 
2.2#/kg * 1 ton/2000# = 0.07 tons 
 
Total:  12.73 tons + 0.07 tons = 12.8 tons 
 
3.11 AIRS Submittal 
 
The emissions associated with area sources have been submitted to AIRS in their 
respective module with exception of cigarette smoking. 
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4.1 Introduction  - On-road mobile sources  
 
On-Road mobile sources are the major source of Carbon Monoxide emissions in Las 
Vegas Valley contributing about 86% of total emissions, on an annual basis.  This is 
attributed to a significant number of motorized vehicles operating in this area combined 
with the number and length of trips.   Mobile sources are composed of two types; on-
road mobile sources (such as automobiles, trucks, and motorcycles) and non-road 
mobile sources (such as airplanes, trains, marine vessels, etc.).  This section focuses 
on on-road mobile sources and details the accounting of vehicle miles traveled (VMT), 
CO emission factors, and the computation of on-road mobile source CO emissions.  
Non-road mobile sources are discussed in Section 5.   
 
In general, the carbon monoxide emissions for on-road mobile sources are computed by 
multiplying the traffic activity levels, i.e. VMT, by emission factors.  A significant amount 
of resources were expended to derive emission factors and VMT that are most 
representative of this area.  This goal was accomplished by utilizing the EPA mobile 
source emission factor generating model (MOBILE5b) and the Clark County Regional 
Transportation Commission’s (RTC) regional model (TRANPLAN). 
 
4.2 Traffic Activity Levels (VMT) Estimation Procedure 
 
In general, estimates of 1996 or other years VMT should be derived from annual reports 
submitted to the Federal Highway Administration's (FHWA) Highway Performance 
Monitoring System (HPMS). However, the VMT Forecasting and Tracking guidance 
discussed that "a state may use an alternative to HPMS to estimate actual VMT" in a 
particular situation.  
 

"If a state or other entity operates an HPMS-like system to track VMT within an area that 
encompasses all vehicle travel contributing to the non-attainment situation and this alternative 
system is equivalent to HPMS in terms of providing a reliable and accurate VMT estimate for the 
area and if it conforms to Federal Highway Administration guidance, the state can use this 
alternative system to estimate actual VMT." (January 1992, Section 187 VMT Forecasting and 
Tracking Guidance, U.S. Environmental Protection Agency (EPA)) 

 
A comparison of data from HPMS and actual VMT traffic survey data has shown that 
HPMS data was underestimating the actual traffic activities in Las Vegas Valley. 
Therefore, an alternative method to more accurately estimate VMT in non-attainment 
area was necessary. 
 
Under the consultation of the EPA Region IX, the Clark County RTC, the Metropolitan 
Planning Organization (MPO) for urbanized Clark County, working with the Clark 
County Department of Comprehensive Planning, derives vehicle miles of travel values 
by using the Las Vegas Regional Transportation Model (LVRTM).  This model provided 
1990 traffic activity level.  
 
The LVRTM was developed for the RTC by BRW, Inc., San Diego, California.  This 
model utilizes the computer software package TRANPLAN, a travel demand model 
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developed by the Urban Analysis Group of Danville, California.  TRANPLAN has the 
capability to provide average daily vehicle trips (i.e. link loading) as well as network 
summary statistics including regional totals, by roadway type, for daily vehicle-miles and 
vehicle-hours of travel. 
 
The LVRTM has been updated via a step-wise calibration and validation process by 
BRW, Inc. Output from each modeling component was validated against measured and 
observed data prior to proceeding to the next modeling phase. The calibrated LVRTM 
has been judged sufficiently valid in replicating existing traffic patterns in the Valley. The 
screen-line evaluations, 33 screen-line locations throughout the Las Vegas Valley, show 
that total modeled or estimated volumes were within +/-4.68 percent of the observed 
volumes which indicates an acceptable model accuracy. 
 
The socio-economic data in the Las Vegas Valley was generated as the starting point of 
the transportation modeling process.  Next, land use assumptions related with trip 
generation were projected in conjunction with the RTC 1991 Planning Variables Report. 
These projections take into consideration county level population and employment for 
1990, existing and "build-out" land use information from public planning departments 
and developers, and growth allocation. 
 
4.2.1 Traffic Analysis Zones 
 
Traffic Analysis Zones (TAZ) are the smallest geographic unit, for which travel demand 
is estimated.  A modified and expanded Traffic Analysis Zone system was developed for 
the RTC designated transportation planning study area with cooperation of the Nevada 
Department of Transportation (NDOT) and BRW, Inc.  In the current transportation 
planning study area, 749 TAZ provide the basis for roadway network coding and 
allocation of socio-economic data for trip generation.  These zones have cross-
reference capability with 1990 census tract geography and existing jurisdictional 
boundaries. 
 
4.2.2 Highway Network 
 
The highway network provides the travel path options for the interchange of trips 
between TAZ. The highway network used in the LVRTM is a computer-readable 
representation of the Las Vegas Valley street system using links and nodes to describe 
roadway segments. This whole network was coded by BRW based upon roadway 
inventory information collected by NDOT:  
 
 
    • Facility Type (Assignment Group) 
    • Number of Lanes (Link Group 1) 
    • Intersection Control (Link Group 2) 
    • Local Jurisdiction (Link Group 3) 
    • Posted Speeds 
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Assignment Group Code is a numeric code (0-9) which is used to identify links to which 
a common capacity constraint function is applied. The assignment group listing which 
corresponds to facility type classifications is presented in Table 4-1. 
 

TABLE 4-1 
 

LVRTM ASSIGNMENT GROUP CODE DESIGNATIONS 
       
   Assignment   Facility   
        Group    Type   
                                                                                                                     
   0    External  
   1    Local  
   2    Minor Arterial  
   3    Major Arterial  
   4    Ramp  
   5    Interstate  
   6    Freeway  
   7    Expressway  
   8    Collector  
   9    Centroid Connector  
             
   Source: BRW, Inc. October 1990   
 
Link groups utilize numeric codes (1-16) to group links with common characteristics for 
subsequent referencing, updating and/or reporting.  Number of lanes, type of traffic 
control in existing intersections, and jurisdiction are indicated respectively by three 
different link group codes which are applied in the LVRTM model. 
 
Capacity assumptions are assigned to links based upon link attributes and factors 
associated with each roadway type. Data was gathered via survey for different facility 
types and intersection control to determining saturation flow rates (Vehicles/hour/lane) 
and Green Time/Cycle Time (G/C ratio). Capacity assumptions were generated by 
using saturation flow rates and Green Time/Cycle Time values. 
Posted roadway speeds were utilized where available for the LVRTM 1990 network. 
Where necessary, default speeds were employed which adjusted in the network 
calibration process. 
 
4.2.3 Trip Generation 
 
The approach used for trip generation in the LVRTM is a dis-aggregate, cross 
classification household trip rate model which utilized household trip rates and trip 
purposed percentages.  Trip generation for the LVRTM is accomplished through an 
automated spreadsheet. Once user-supplied socio-economic and trip rate data have 
been imported to the trip generation spreadsheet, the remainder of trip generation is 
automatically calculated within the spreadsheet.  
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Given socio-economic and trip rate data, the trip generation model calculates internal 
person trip productions and attraction by zone while balancing regional production and 
attraction totals. Socio-economic data along with 1990 Las Vegas Household Travel 
Survey* information is used to generate person-trip productions and attractions for 
various internal trips. 
 
With respect to internal trip purposes, only trips with both origins and destinations within 
the planning area are included. External trip ends, those which either begin or end 
beyond the model area, are not derived through the LVRTM Trip Generation process at 
the current time. Instead, existing NDOT external trip tables have been updated based 
on population growth and are added to the trip table file.  
 
4.2.4 Trip Distribution 
 
Trip distribution for the LVRTM is accomplished by the gravity model function of 
TRANPLAN.  Inputs to the trip distribution model consist of a single data file containing 
balanced zonal person-trip productions and attractions and friction factors by time 
increment.  Five internal person-trip purposes are distributed: Home-Based Work, 
Home-Based School, Home-Based Shopping, Home-Based Other, and Non-Home 
Based. Existing External, Taxi/Rental Car, and Commercial Truck Trip tables from the 
previous NDOT model have been updated based on population and other growth 
indicators and are added to the internal trip tables prior to assignment.  
 
4.2.5 Mode Split 
 
Inputs to the Mode Split procedure of the LVRTM consist of the following: 
 • Merged person-trip tables 
 • Transit mode share percentage matrix 
 • Vehicle occupancy rates by trip purpose 
 
The mode split procedure as implemented in the LVRTM utilizes transit mode share 
percentage matrices developed through use of the QRS software version 2.1. The 
transit mode share matrix specifies the percent of transit utilization for each zonal trip 
interchange. The merged person-trip tables, output from the Trip Distribution model 
component, are multiplied by the transit mode share percentage matrix, resulting in a 
trip table of transit trips. The transit trip table is then subtracted from the total person-trip 
table to derive person-vehicle trips. Vehicle occupancy rates (derived by the 1990 
Household Travel Survey) are applied to the person-vehicle trips resulting in vehicle trip 
table by purpose. 
 
The resulting vehicle trip tables are then summed along with the External, Taxi/Rental 
Car and Truck trip tables into a single-vehicle trip table which is then input to the Trip 
Assignment component for loading into the highway network. 
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4.3 Motor Vehicle Sources 1999 Updates 
 
The on-road motor vehicle component of the emissions inventory was prepared using 
the Direct Travel Impact Model, version 2.0 (DTIM2), distributed by the California 
Department of Transportation (CALTRANS).  DTIM2 is a system of FORTRAN 
programs that calculate hourly gridded emissions by combining roadway link-specific 
traffic volumes (in terms of vehicle miles traveled, or VMT) from a transportation model 
with vehicle fleet emission factors from an emission factor model.   For this study, VMT 
distributions were developed from the RTC’s transportation demand model TRANPLAN.  
The emission factor model used in preparing the base year inventory was EPA’s 
MOBILE5 model.  The enhanced on-road mobile source emissions inventory utilized in 
the revised UAM Base Case applications described in this report resulted from 
modifications to both TRANPLAN and MOBILE5.  We first provide a description of the 
procedure by which the mobile source emission inputs were initially constructed for 
Phase II.  This is followed by a detailed description of the modifications made to 
enhance the Phase II mobile source inventory. 
 
4.3.1 Initial Phase II Mobile Inventory 
 
The development of the initial Phase II on-road mobile source inventory followed the 
procedures from Phase I (Emery et al., 1996) and utilized data from the original Las 
Vegas CO modeling effort (BRW and SAI, 1992).  VMT estimates were generated from 
an older version of TRANPLAN that provided 1995 travel projections from a 1990 base 
year.  In addition to the travel on each link (i.e., number of trips per link), the 
TRANPLAN output supplied other important information for estimating VMT such as link 
capacity, link length, and average link speed. 
 
Each MOBILE5 run included a range of temperature/speed scenarios, and the DTIM2 
emission factor preprocessors translated the MOBILE5 output into a large lookup table 
of emission factors for use in the DTIM2 program.  The BRW/SAI study used estimates 
of operating modes (i.e., fraction of hot/cold starts and hot stabilized modes) for each 
hour of the day.  These data were incorporated in this study in the form of hourly 
specific MOBILE5 input parameters, so MOBILE5 was run for each hour of the day.  
This, of course, resulted in different emission factor lookup tables for each hour, 
requiring a separate run of the DTIM2 program for each hour in the episode.   
 
Figure 4-1 below shows a sample of the Mobile5 input file used to generate one set of 
hourly-specific factors. The UAM modeling episodes occurred during December of 
1996, and so in order to accurately characterize the model year distribution of the 
vehicle fleet, MOBILE5 was run with an evaluation year of 1997.  One of the tasks of the 
DTIM2 preprocessors is to create a fleet average emission factor.  In order to do this the 
user must provide data describing the mix of vehicles in the fleet.  The VMT data used 
for 1997 is shown in Table 4-2. 
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Table 4-2 

 
Assumed VMT distribution of the 1997  Las Vegas fleet. 

 
Vehicle Class Fraction of Fleet 

Light Duty Gas Vehicles 0.735 
Light Duty Gas Trucks 1 0.123 
Light Duty Gas Trucks 2 0.067 
Heavy Duty Gas Vehicles 0.012 
Light Duty Diesel Vehicles 0.019 
Light Duty Diesel Trucks 0.007 
Heavy Duty Diesel Vehicles 0.027 
Motorcycles 0.010 

 
The major features of the Las Vegas control programs existing in 1996 are enumerated 
below.  These parameters were used in the Base Case MOBILE5a modeling. 
 
Inspection and maintenance program: 
 Start date: 1983 
 Stringency (failure rate): 20% 
 Model years covered: 1968 to current 
 Waiver rates: 1% for pre- and post-1981 model years 
 Compliance: 96% 
 Program Type: computerized test and repair 
 Frequency: annual 
 Vehicle Types: light duty gas vehicles and trucks 
 Test Type: 2-speed idle 
 Cutpoints: default 

   
 Anti-tampering program: 
  Start date: 1983 
  Model years covered: 1981 to current 
  Vehicle types: light duty gas vehicles and trucks 
  Program type: test and repair 
  Frequency: annual 
  Compliance: 96% 
 Oxygenated fuel program: 
  Oxygen contents: 3.5% for alcohol 
  Market share: 100% alcohol 
  RVP waiver: no 
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As stated earlier, the emission factor preprocessors of the DTIM2 system create a 
lookup table of emission factors by speed and temperature.  When estimating 
emissions, the speed on each link is taken from the TRANPLAN output, or calculated 
within the DTIM2 program.  The temperatures, however, must be provided by the user, 
either in the form of a gridded, hourly temperature file, or as an hourly temperature 
profile representative of the entire domain.  In this study, temperature measurement 
data from the East Charleston site were used as a representative temperature profile.  
Table 4-3 shows the temperature profiles for the two UAM modeling episodes. 
 
The link activity generated by the TRANPLAN model was given as daily volumes for a 
typical weekday in 1995.  A 6% volume increase was assumed between 1995 and 
1996, so the VMT output was scaled accordingly.  The DTIM2 program must resolve 
daily volumes to an hourly profile of VMT.  In order to do this, data describing the hourly 
distribution of travel must be provided as input to the DTIM2 program.  Statistics from 
traffic count data gathered by the Nevada Department of Transportation (NDOT) were 
used to develop an hourly travel distribution.  Rather than try to find a road-type that 
was representative of the entire transportation network, the overall average of all road 
types was used.  The hourly traffic count statistics were provided by day-of-week, and 
these data were incorporated for the Sunday, Monday, Thursday, and Friday episode 
days.  Figure 4-3 shows the hourly travel distribution for December 8-9. 
 
Because the TRANPLAN data represent activity on a typical day, the hourly gridded 
emissions generated by the DTIM2 program are also typical day estimates. In order to 
better represent episodic conditions, the NDOT traffic count data were used to calculate 
a factor to adjust the typical day emissions generated by DTIM2 to a Sunday/Monday 
and Thursday/Friday in December. The adjustment used for a typical December day 
was 1.021 while the adjustment applied for Sunday, Monday, Thursday, and Friday 
were 0.774, 1.022, 1.062, and 1.109, respectively. 
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Table 4-3 
 

Temperature profiles used in the DTIM2 emissions processor 
 

Hour 
(LST) 

Temperature (F) 
on December 8-

9, 1996 

Temperature (F) 
on December 19-

20, 1996 
15 66 55 
16 66 54 
17 62 50 
18 58 45 
19 55 43 
20 53 41 
21 51 38 
22 50 37 
23 48 36 
24 47 34 
1 45 32 
2 44 32 
3 44 31 
4 43 30 
5 42 29 
6 42 29 
7 42 28 
8 44 32 
9 49 40 

10 51 44 
11 55 47 
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Figure 4-1 
Sample input file to the Mobile5 model. 

 
5          PROMPT                                                                
    Las Vegas 2001 run; LV I/M with TTC begins on 3rd reg,incl HDGV 
1          TAMFLG                                                                
1          SPDFLG                                                                
3          VMFLAG Ä Use Las Vegas VMT mix                                        
3          MYMRFG                                                                
1          NEWFLG                                                                
6          IMFLAG Ä I/M program with TTC                                       
1          ALHFLG                                                                
2          ATPFLG Ä AntiÄTampering program                                       
2          RLFLAG Ä Las Vegas Vapor Recovery Program                             
2          LOCFLG Ä LAP record will appear once, in oneÄtime data section.       
1          TEMFLG Ä Mobile 5 will calculate the ambient temperature              
4          OUTFMT Ä 80 Column Descriptive Format                                 
2          PRTFLG Ä print exhaust CO results                                                        
1          IDLFLG Ä No idel emission outputs                                                        
4          NMHFLG Ä Total organic gasses (TOG)                                                      
3          HCFLAG Ä Detailed component HC printed                                                   
735.123.067.012.019.007.027.010                        Local VMT Mix            
043 .090 .083 .077 .077 .072 .066 .045 .042 .044      LDGV                      
046 .060 .053 .045 .031 .019 .018 .019 .014 .009                                
009 .008 .006 .006 .018                                                         
027 .099 .089 .080 .104 .075 .059 .037 .037 .035      LDGT1                     
035 .048 .042 .032 .024 .017 .020 .018 .019 .012                                
014 .010 .007 .010 .050                                                         
008 .042 .046 .033 .054 .043 .036 .029 .030 .043      LDGT2                          
036 .082 .080 .070 .059 .041 .045 .050 .042 .027                                
029 .027 .022 .008 .018                                                         
013 .045 .041 .030 .045 .040 .036 .025 .022 .020      HDGV                      
035 .079 .073 .065 .049 .039 .044 .054 .040 .028                                
030 .027 .017 .083 .020                                                         
043 .090 .083 .077 .077 .072 .066 .045 .042 .044      LDDV                      
046 .060 .053 .045 .031 .019 .018 .019 .014 .009                                
009 .008 .006 .006 .018                                                         
027 .099 .089 .080 .104 .075 .059 .037 .037 .035      LDDT                      
035 .048 .042 .032 .024 .017 .020 .018 .019 .012                                
014 .010 .007 .010 .050                                                         
040 .144 .084 .073 .095 .098 .076 .048 .046 .033      HDDV                      
038 .035 .032 .016 .013 .014 .020 .016 .019 .012                                
012 .008 .006 .004 .018                                                         
024 .056 .059 .074 .112 .098 .079 .096 .134 .098      MC                        
091 .079 .000 .000 .000 .000 .000 .000 .000 .000                                
000 .000 .000 .000 .000 
1 1 2 1                                                         
83 20 68 99 01 01 096 2 1 2222 2222 220. 1.20 999.     2Äspeed test 68, incl HDGV                
TECH12.D                                               I/M data file             
IMDATA4.D                                              I/M data file             
83 81 99 2222 21 096. 22212112                         AntiÄTampering            
92 3 095 095                                           RLFLAG refueling emission 
                 C  36.  64. 13.5 09.0 95 2 1 1        Local Area Parameter reco 
000 1.00 .000 .035 1                                  Ether Alcohol oxyEther ox 
4 02 19.6 50.0 20.6 27.3 20.6 01                       Scenario description reco 
01 11 
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4.3.2 Enhanced Phase II Mobile Inventory 
 
The initial Phase II mobile source inventory was enhanced in three ways: 
 

  Use of a newer TRANPLAN model; 
  The addition of “off-cycle” contributions to MOBILE5a; and 
  The inclusion of emissions from transit operations. 

 
 
Estimates of typical day link-specific VMT was improved through the use of the new 
interim 1997 TRANPLAN model, based on the definition of 751 traffic analysis zones 
(TAZ)1.  In addition, the mobile source processing included the contribution from 
“centroid connector” links, which were not included in the original Phase I or initial 
Phase II inventories.  Centroid connectors are specific links in the TRANPLAN model 
that represent the flow of traffic between the resolved roadway network and 
neighborhood-scale TAZs. 
 
The issue of whether to include the centroid connectors in the DTIM2 model was first 
raised during Phase I of the CO modeling study.  During initial review of the original 
TRANPLAN and DTIM2, Clark County indicated concern that the estimated VMT was 
unreasonably high.  After consulting with the transportation modelers, it was concluded 
that the centroid connectors did not represent realistic volume in the traffic network and 
should be excluded from the analysis.  This recommendation stemmed from the fact 
that the centroid connectors are basically an artificial component of the model.  One of 
the improvements incorporated into the interim 1997 TRANPLAN model was better 
representation of centroid connectors.  For this reason, as well as to remain consistent 
with RTC conformity analyses, VMT associated with the rectified centroid connector 
links were included in the enhanced Phase II mobile source inventory.  The addition of 
these links increased the total VMT by about 6%.  
 
MOBILE5 was modified to include the effects of “off-cycle” emissions, which refers to 
aggressive driving patterns that are not replicated in the Federal Test Procedure for 
vehicle emissions upon which MOBILE5 is based.  The decision to add this component 
was, in some degree, a result of the significant improvement in UAM performance that 
occurred when this component was added during Phase II sensitivity tests.  Additionally, 
the omission of off-cycle contributions has been a recognized deficiency of MOBILE5, 
and this has been rectified in the latest emission factor models developed by EPA (i.e. 
MOBILE6, due from EPA in late 2000).  The modifications made to MOBILE5a to 
account for off-cycle emissions were those that were originally planned for MOBILE5b 
by EPA’s Office of Mobile Sources (Brezinski, 1996) but ultimately omitted.  The 
modification for CO emissions is an additive increase in all emission rates of 2.784 
grams per mile for light duty gasoline vehicles and all light duty gasoline trucks.  

 
1 RTC is currently in the process of increasing the number of TAZ in the TRANPLAN model to 1140.  This 
change is not expected to increase CO levels as the purpose is to redefine the transportation models 
geography for improved clarity.  Planning variables are expected to remain unchanged. 
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However, the effect was assumed to disappear at low and high speeds.  Therefore an 
adjustment was made that had originally been planned for MOBILE5b -- to linearly 
reduce this additive effect between 19.6 and 2.5 miles per hour (mph) so that the effect 
is zero at 2.5 mph, and to reduce the effect linearly between 55 and 65 mph so that the 
effect is zero at 65 mph.  The overall effect is to increase the on-road mobile emission 
component by about 15%. 
 
Given this uncertainty, and other deficiencies associated with MOBILE5, Clark County 
has undertaken parallel UAM analyses in which mobile source emission rates are 
derived from the T2AT model.  Clark County determined that T2AT provides 
significantly higher emission rates for the 1996 base year, while estimating sharper CO 
reductions than MOBILE5 in future years due to differences in fleet turnover 
assumptions and the effects of the National Low Emission Vehicles (NLEV) program.  
These parallel calculations provide for the ability to bracket the estimated CO emissions 
in future years between the sluggish effects predicted by MOBILE5 and the optimistic 
effects predicted by T2AT; it is likely that “truth” lies somewhere in between.  Detailed 
results of Clark County’s T2AT/UAM analyses are not described in this document. 
 
One deficiency of the interim TRANPLAN estimates is that they do not include any VMT 
from vehicles engaged in public transportation.  It was been estimated that transit 
vehicles account for an additional 0.295% of VMT.  To account for this increase in VMT, 
a correction was made in the form of an across-the-board adjustment to the hourly 
gridded emissions estimates generated by the DTIM2 system.  This assumes that the 
movement of public transportation vehicles are distributed across the entire traffic 
network proportional to VMT on each link, and ignores the use of established service 
routes.  It also assumes that the fleet mix for public transportation vehicles matches that 
specified in MOBILE5a.   
 
As indicated above, the on-road mobile source component of the emission inventory 
was developed using the RTC’s TRANPLAN model output in combination with the 
EPA’s MOBILE5 model and the DTIM model.  DTIM is a mobile source emissions 
allocation model used to evaluate spatial and temporally allocated emissions 
inventories.  It was developed by the California Department of Transportation and 
combines travel demand model data (providing link-based activity) and emission factor 
models (providing emission rates for MOBILE5) to produce hourly, gridded mobile 
source emissions.  Hourly gridded emissions are then are then merged together for the 
entire episode using the EPA’s EPS MEDUAM module. A summary report of MEDUAM 
module is presented in Figure 4-2 below.   
 
The next step in quantifying the episodic emissions is to apply an adjustment factor to 
account for transit VMT, as mentioned above, and to adjust the emissions for the month 
of December.  This is accomplished by multiplying the MEDUAM output value of 395.85 
(contained in Figure 4-2) by 1.024. The resulting value is 405.4 tons per day which is 
the total on road emissions from mobile sources. 
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Figure 4-2 EPS MEDUAM Output File 
EPS 2.0 MEDUAM module v. 1.00 Mar. 93 

 
             Input Files 
         USERIN file                   :../../inputs/meduam/userin.dec9 
         Input MEDS file               :../dtim2/96bsd/dec9/meds/dec9.p2b.meds 
         Splits file                   :../../inputs/meduam/splits.dat.dtim2 
         ASC-SCC/Profile code XREF file:../../inputs/meduam/sccvoc.xrf.dtim2 
 
             Output Files 
         Output UAM file               :../../uam_files/emiss.dec9.96bsd.mv 
         MEDS error file               :msg_96bsd/err.meduam.dec9.96bsd 
 
                   EPS 2.0 MEDUAM module v. 1.00 Mar. 93   03/09/99 17:34:37                       
 
         File note                     :MOBILE Emissions from DTIM2 
         Beginning date                :96344 
         Beginning time                :   0.00 
         Ending date                   :96344 
         Ending time                   :2400.00 
         UTM origin (m)                : (      0.00,      0.00) 
         UTM zone                      :   11 
         Grid origin (m)               : ( 642000.00,3973000.00) 
         Grid cell width (m)           : (   1000.00,   1000.00) 
         Number of cells               : (   50,   50) 
         Number of vertical layers     :   10 
         Layers above and below        :    9    1 
         Layer heights (m)             :   0.00   20.00   20.00 
 
 Number of species in the splits file:     1 
 Number of factors read from splits file:     1 
 No default profile is available. 
 Number of MEDS records read:      0 
          ------------------------------------------------------------- 
Note to the User:  The criteria pollutant emissions are reported as the sum of all contributing 
speciated emissions. 
            
The speciated emissions are reported as methane equivalent.  Therefore the output criteria 
emissions may not match the input criteria emissions. 
         ------------------------------------------------------------- 
 
                             Total Criteria Emissions Processed 
                                        English Tons 
 
                          NOx         VOC          CO       
 ---------------------------------------------------------------- 
 Input Emissions          65.0544     34.3852    395.8557     
 Output Emissions           0.          0.       395.8522     
 Outside Domain             0.          0.          0.        
 Outside Interval           0.          0.          0.        
 Written to EMAR            0.          0.          0. 
---------------------------------------------------------------- 
                     Input Criteria Emissions by Profile Code 
                                   English Tons 
 
  Profile       NOx         VOC          CO  
 ---------------------------------------------------- 
  0000          65.0544     34.3852    395.8557        
 ---------------------------------------------------- 
 Total          65.0544     34.3852    395.8557        
 
Output Speciated Emissions by Profile Code 
               English Tons 
 
  Profile        CO       
 ------------------------------------------- 
  0000         395.8522 
 ------------------------------------------- 
 Total         395.8522 
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5.1 Introduction 
 
This section will address the emission contribution by non-road mobile sources. The 
non-road mobile source category includes all motorized vehicles that do not operate 
on public roadways, such as aircraft, railroad locomotives, recreational vehicles, 
construction equipment, commercial equipment, etc.  The types of sources which are 
considered for this portion of the inventory were identified from EPA’s documents. 
However, some source categories, which are listed in EPA’s documents, are not 
included in this document because their use does not occur in the Las Vegas Valley 
Non-attainment Area. These categories include: Recreational Marine Equipment, 
Light Commercial Equipment, Industrial Equipment, Agricultural Equipment, Logging 
Equipment, Commercial Marine Vessels, and Snowmobiles. 
 
The Carbon Monoxide emissions from non-road mobile sources totaled 11,342.5 
tons in 1990. Non-road mobile sources, which present the third largest CO emission 
category in the Las Vegas Non-attainment Area contribute 8.8 percent of total CO 
emission in the Valley. The methods applied to calculate railroad locomotives and 
aircraft CO emissions are different from that for other non-road mobile source 
categories. Therefore, they are discussed separately under their respective 
headings. 
 
5.2 Locomotive Emissions 
 
Three types of railroad activity occur in this area; passenger service, line haul, and 
track switching.  Union Pacific Railroad and Amtrak are the two Class I railroad 
companies which operate in the Las Vegas non-attainment area.  A total of 41 track 
miles (17.5 miles north and 23.5 miles south of the downtown depot) are within the 
non-attainment area.  Amtrak schedules two trains from its Las Vegas depot each 
day, one north and one south.  Union Pacific has 20 trains (ten in each direction) 
which pass through their railroad daily.  Union Pacific’s switching operations include 
two switch engines.   
 
To determine locomotive emissions in the non-attainment area, EPA’s Final Draft of 
Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources, issued 
to EPA Regional Offices in March of 1992, was used.  Both railroad companies were 
contacted to obtain pertinent information about their operations which was then 
utilized in conjunction with the methodology and emission factors contained in the 
aforementioned document. 
 
5.2.1 Class I Line Haul Locomotives 
 
Class I emissions from freight locomotives were calculated by multiplying fuel 
consumption by an applicable emission factor for Union Pacific locomotives.  Fuel 
consumption was derived by dividing the traffic density in gross ton-miles (GTM) by 
the fuel consumption index in GTM per gallon (GTM/gal) as shown below: 
Fuel consumption = Traffic density/fuel consumption index 
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Union Pacific Railroad is the Class I line haul freight rail company which operates in 
the inventory area.  Its main office in Omaha, Nebraska was contacted to obtain 
traffic density for the Las Vegas area as well as information from the Interstate 
Commerce Commission's annual "R-1" report.  The following table contains 
information provided by Union Pacific. 
 
5.2.2 Union Pacific Railroad Data 
 
Traffic Density (w/o locomotive weight)   1,380,470,000  GTM 
Schedule 750, line 1     526,409,157  gals 
Schedule 755, line 98     408,751,071,000 GTM 
Schedule 755, line 104     38,098,350,000 GTM 
 
Traffic density specific to the Las Vegas area, without locomotive weight (33,670,000 
Gross Tons), was provided by Union Pacific for a one mile track segment.  This 
required that this value be multiplied by the total track mileage (41 miles) within the 
non-attainment area.  This produced a traffic density of 1,380,470,000 GTM. 
 
As the traffic density excluded locomotive weight, total gross ton-miles were obtained 
by subtracting line 98 from line 104 of Schedule 755:   
 
408,751,071,000 - 38,098,350,000 = 370,652,721,000 GTM 
 
Thus, the fuel consumption index for Union Pacific railroad is: 
 
370,652,721,000 GTM = 704 GTM per gal (526,409,157 gal) 
 
As previously mentioned, the fuel consumption is derived by dividing traffic density 
by the fuel consumption index. Therefore, fuel consumption for Union Pacific freight 
locomotives operating in the Valley non-attainment Area equals 1,960,574 gallons. 
 
Fuel Consumption = 1,380,470,000 GTM / 1,960,574 gal = 704 GTM per gal 
 
The EPA’s Final Draft of Procedures for Emission Inventory Preparation, Volume IV: 
Mobile Sources, provided the CO emission factor applicable to Union Pacific's typical 
SD-40 locomotive (0.0721 lbs/gal).  Emissions from Class I line haul freight 
locomotives were calculated by multiplying fuel consumption by the emission factor. 
 
Class I line haul freight emissions  = (1,960,574 gal)X(0.0721 lbs/gal) 
      = 141,357 lbs. 
      = 70.7 tons 
 
Class I emissions from passenger locomotives were calculated by multiplying fuel 
consumption by an applicable emission factor for Amtrak locomotives.  As the 
Interstate Commerce Commission exempts Amtrak from filling a "R-1" report, 
Amtrak's Safety Department was contacted to obtain information pertaining to its 
operations and fuel consumption in the non-attainment area (see Appendix D).  The 
Desert Wind line passes through the Las Vegas Depot twice daily, one train in each 

5-2 



NON – ROAD MOBILE SOURCES 
___________________________________________________________________ 
direction, each consisting of two locomotives.  The typical Amtrak locomotive is an 
F40 PH which consumes 2.30 gallons per train mile.  To determine annual train 
miles, the following equation was utilized: 
 
Train Frequency x No. of Trains x Track Miles = Annual Train Miles (ATM) 
(365) x (2) x (41) =  29,930 ATM 
 
To calculate the quantity of fuel consumed based on train miles, the following 
equation was used: 
Gallons Consumed  = Annual Train Miles x Fuel Consumption, or  
29,930 x 2.30 = 68,839 Gallons. 
 
Last, the appropriate emission factor for an F 40 PH locomotive taken from the 
EPA’s Final Draft of Procedures for Emission Inventory Preparation, Volume IV: 
Mobile Sources, was multiplied by the gallons of fuel consumed to determine annual 
CO emissions from Class I passenger locomotives.  The calculation is below: 
 
Gallons Consumed x Emission Factor = Annual Amtrak Emissions, or 
68,839 x 2.30 = 3,166.59 lbs. 
 
Dividing the 3,166.59 lbs. of CO emissions by 2,000 results in 1.6 tons of CO for 
Amtrak’s activities in the Las Vegas Non-attainment Area. 
 
5.2.3 Switching Operations 
 
Emissions from switching operations were calculated by multiplying annual fuel 
consumption by a switch engine emission factor.  Union Pacific is the only railway 
which has rail yard operations.  The local Operations Manager was contacted to 
determine information on these activities.  Two switch engines operate daily and 
each consume 250 gallons of fuel.  Annual fuel consumption was calculated as 
follows: 
 
Number of Switch Engines x Gallons/Day x Days/Year = Annual Fuel Use, or 
2 x 250 x 365 = 182,500 gals. 
 
Next, the switch engine locomotive emission factor from the EPA’s Final Draft of 
Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources, was 
multiplied by the gallons of fuel consumed by switch engine locomotives to produce 
annual switch engine emissions. 
 
182,500 gal X 0.08940 lbs./gal = 16,315.5 lbs. 
Annual Switch Engine Emissions = 8.2 tons. 
 
The annual and CO season emissions for the three locomotive activity types are 
listed below.  As railroad activity is considered to be constant throughout the year, 
the CO season value was derived by multiplying the annual figure by 0.25.  
 

5-3 



NON – ROAD MOBILE SOURCES 
___________________________________________________________________ 

 
TABLE 5-1 

 
LOCOMOTIVE EMISSIONS 

    
                                                                          Annual                    CO Season 
                                                                          (Tons)    (Tons) 

 
Line Haul    70.7    0.060 
Passenger Trains     1.6    0.001 
Switching Operations    8.2    0.010 

 
5.3 Aircraft Emissions 
 
In this non-attainment area there are four airports: Nellis Air Force Base, McCarran 
International Airport, North Las Vegas Airport, and Henderson’s Sky Harbor Airport.  
Nellis Air Force Base prepared a 1990 annual emission inventories for their facility 
utilizing the Office of Environment and Energy's FAA Aircraft Engine Emissions 
Database (FAEED) computer program. As the use of this program to estimate 
aircraft emissions is recommended by the EPA, the emission information provided by 
these two facilities was incorporated into this inventory after performing quality 
assurance/quality control measures.   
 
The Clark County Department of Aviation (CCDOA) oversees operations at 
McCarran International Airport, North Las Vegas Airport and Henderson Executive 
Airports.  CCDOA, through their consultants, recently completed work on an updated 
1996 emissions inventory and modeling analysis for these facilities utilizing the 
Emissions and Dispersion Modeling System (EDMS).  EDMS was developed 
specifically for airport emission analysis and is approved by the EPA. CCDOA 
provided specific information pertaining to flight operations (landing/takeoff cycles) 
ground support equipment and vehicular use for these facilities.  
 
The emissions attributed to aircraft operations in the Las Vegas Valley are 
summarized in Table 5–2 below.  For additional information on the emissions 
inventory please refer to Appendix D of this Emissions Inventory document which 
contains the Air Pollutant Emissions Inventory, McCarran International, North Las 
Vegas and Henderson Executive Airports by Leight and Fisher Associates and the 
FAEED computer output provided by Nellis Air Force Base. 

 
Table 5-2 

Aircraft  Emissions 
 
                                              Annual Emissions           CO Season 

      (Tons/year)             (lbs/day) 
                                                                                                                      
Military Aircraft    1,045       7,648 
McCarran International           10,018                54,893 
North Las Vegas Airport   2,727      14,942  
Henderson Executive      536        2,936  
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5.4 Other Non-Road Mobile Source Emissions 
 
Additional non-road mobile sources present in this nonattainment area were grouped 
into the following three categories: recreational vehicles, construction equipment, 
and lawn and garden equipment. Table 5-4 lists the individual vehicles and 
equipment of these categories. Emissions from these sources were calculated using 
level-of-activity emission factors. For a number of sources, vehicle and equipment 
population was estimated. Local data was used whenever possible. However, when 
local data was not available, national equipment population data contained in the 
Nonroad Engine and Vehicle Emission Study-Report was scaled down to estimate 
local vehicle population. The 1990 census population and county modified local 
population estimates were used as scaling factors. Some additional adjustments 
were made to particular source categories based on knowledge of local vehicle 
population and usage to make emission estimates more reflective of actual 
conditions. 

 
TABLE 5-4 

 
LIST OF NON-ROAD MOBILE SOURCES 

BY CATEGORY OCCURING IN THE LAS VEGAS 
NONATTAINMENT AREA 

 
1. RECREATIONAL EQUIPMENT 

  
 All Terrain Vehicles (ATV’s) 
 Minibikes 
 Off-road Motorcycles 
 Golf Carts 
 Specialty Vehicles/Carts 
 

2. CONSTRUCTION EQUIPMENT 
 
 Asphalt Pavers 
 Tampers/Rammers 
 Plate Compactors 
 Concrete Pavers 
 Rollers 
  Landfill Compactors 
  Static And Vibratory Rollers 
 Scrapers 
 Paving Equipment 
  Concrete Finishers 
  Concrete Vibrators 
  Other Miscellaneous Paving Equipment 
 Surfacing Equipment 
  Asphalt/Gravel Planers 
  Asphalt Mixers/Agitators 
  Crack/Joint Routes 
  Pumper Kettles/Melters 
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 Soil Stabilizers 
 Road Reclaimers 

 Pavement Profilers 
 Roofing Equipment 
         Other Miscellaneous Surfacing Equipment 
Signal Boards 
Trenchers 
           Portable/Walk-behind Trenchers 
           Riding Trenchers 
           Cable Layers 
           Wheel Trenchers 
Bore/drill Rigs 
           Horizontal Boring Machines 
           Self Propelled Drills 
           Truck-mounted Drills 
Excavators 
           Dragline Excavators 
           Hydraulic Excavators 
Concrete/industrial Saws 
Cement and Mortar Mixers 
Cranes 
           Pedestal Cranes 
           Rough Terrain Cranes 
           Shovel-type Cranes 
           Straddle Cranes 
Truck Mounted Cranes 
Graders 
Off-highway Trucks 
Crushing/Processing Equipment 
Rough Terrain Forklifts 
Rubber Tired Loaders 
Tractors/Loaders/Backhoes 
Crawler/Tractors 
Skid Steer Loaders 
Off-highway Tractors 
Dumpers/Tenders 
Other Construction Equipment 
           Concrete Pumps 
           Other Miscellaneous Construction Equipment 
 

3. LAWN AND GARDEN EQUIPMENT 
  

Trimmers/Edgers/B rush Cutters 
Lawnmowers 
Leaf Blowers/Vacuums 
Rear Engine Riding Mowers 
Front Mowers 
Chain Saws < 4 Hp 
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Shredders < 5 Hp 
Tillers < 5 Hp 
Lawn and Garden Tractors 
Wood Splitters 
Chippers/Stump Grinders 
Commercial Turf Equipment 
           Hydro/Seeder Mulchers 
           Riding Turf Mowers 

Thatchers/Aerators 
Walk-behind Multi-spindle Mowers 
Other Miscellaneous Equipment 

Other Lawn and Garden Equipment 
Augers 

 Sickle Bar Mowers 
Pruning Towers 
Turf Cutters 

 
After the annual activity levels were determined, the EPA’s recommended 
methodology was used to calculate emissions. This calculation considers emission 
factors, typical load factors, average rated horsepower, and annual hours of uses. 
The formula associated with methodology is presented below: 
 

M = N * HPS * HP * LF * EF 
where: 

  
 M = mass of emission of CO during inventory period 
 N = source population (units) 
 HRS = annual hours of use 
 HP = average rated horsepower 
 LF = typical load factor 
 EF = average emissions of CO per unit of use 

 
Once annual emissions were determined by using this formula, the emissions from 
most nonroad mobile sources are apportioned to the peak CO season using the 
seasonal activity distributions provided in the Nonroad Engine and Vehicle Emission 
Study-Report. When an activity distribution was not listed for a vehicle/equipment, an 
activity distribution representative of local conditions was estimated and utilized. 
 
5.4.1 Recreational Vehicles 
 
Emissions from recreational vehicles accounted for 1744.38 tons/year in year 1990. 
This source category is subdivided into five major groups: off-road motorcycles, 
ATV’s, golf carts, minibikes, and specialty vehicles/carts. To determine the emissions 
from each of these groups, local vehicle population and usage must first be 
determined. 
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5.4.1.1 Off-Road Motorcycles 
 
Emissions attributed to off-road motorcycle use are addressed in this section. 
On-road motorcycle use is discussed in Section Four. The document, Methods for 
Assessing Area Source Emissions in California (MAASEC)* reports that the total 
motorcycle population can be utilized to disaggregate motorcycle type/use based on 
the following percentages: 
 
On-highway 71.1% 
Dual Purpose 12.7% 
Off-highway 9.4% 
Competition 6.8% 
 
The Nevada Department of Motor Vehicles and Public Safety reported that Clark 
County had 9,781 motorcycles registered in 1990. Assuming all on-highway and dual 
purpose motorcycles are registered, the number of off-highway and competition units 
were estimated using the distributions shown above. MAASEC indicates that only 
8% of on-road motorcycles are used off-road at any time. The remainder of the 
motorcycle population (i.e. dual purpose, competition, and off-road) is assumed to be 
used off-road 100% of the time. Total emissions were calculated using the emission 
factors and average annual off-road mileage reported in the MAASEC document. 
Table 5-5 contains information used to derive emissions for each of the motorcycle 
types. 

 
TABLE 5-5 

 
OFF-ROAD 

MOTORCYCLE 
EMISSIONS 

 
Population       Total Number of    Miles         Emission       CO 
Distribution   Number of   Units Used    Per           Factor      Emissions 

  Units  Off-Road     Year            (g/mi)          (T/yr) 
 

On-highway 71.1% 8,299 664 368            11.9             3.21 
 

Dual Purpose 12.7% 1,482         1,482 501 11.9            9.75 
                              

Competition 
                                 
                          2-stroke engine (46%)        3.1%         362      362     634               32.4          6.20 
                        4-stroke engine (54%)        3.7%         432       432     634               39.6        11.97 
                       
                   Off-highway 
                         
                        2-stroke engine (46%)        4.3%             502            502      495               32.4          8.88 
                        4-stroke engine (54%)        5.1%         595       595      495               39.6        12.87 
                              
                     Total                                               54.88 
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5.4-1.2 ATV’s, Carts, ETC. 

 
Emissions from ATV’s, golf carts, minibikes, and specialty vehicles/carts were 
determined using the data provided in Nonroad Engine Emission Inventories for 
CO and Ozone Nonattainment Boundaries, Las Vegas Area. From this document, 
the vehicle population in the Las Vegas Area, average rated horsepower, typical 
operating load factor, annual use, and emission factor for each of the categories, 
ATV’s, golf carts, minibikes, and specialty vehicle/carts, are derived for both 
4-stroke and 2-stroke engines. The methodology to compute emissions is also 
provided by this document showing as follows: 
 
 Vehicle Ave. Rated Load Annual Emission 
Emissions = Population * Horsepower * Factor * Use * Factor 
 
The data used to calculate emissions from ATV’s, golf carts, minibikes, and 
specialty vehicles/carts along with annual carbon monoxide emissions are shown 
below in Table 5-6. 
 

TABLE 5-6 
 

EMISSIONS FROM ATVS, GOLF CARTS, MINIBIKES, AND SPECIALTY 
VEHICLES/CARTS 

 
Vehicle Average Typical Annual   Emission     Co 

Population     Rated    Operating       Use        Factors     Emissions 
Horsepower Load          Estimates  (g/hp-hr)     (total/yr) 
 Factor  (hr/yr) 

 
ATV’s: 
4-stroke engine 2,946 1 100% 135 1,852.5     812.8 
2-stroke engine 332 1 100% 135 1,520.0       75.1 
Golf Carts: 
4-stroke engine 234 1 100% 1,145 1,852.5     547.1 
2-stroke engine 72 1 100% 1,145 1,520.0     138.1 
Minibikes: 
4-stroke engine 122 1 100% 65 1,852.5       16.2 
2-stroke engine 0 1 100% NA  NA              0 
Specialty Vehicles/Carts: 
4-stroke engine 261 1 100% 73 1,852.5       38.9 
2-stroke engine 501 1 100% 73 1,520.0       61.3 
Total                1689.5 

 
The peak season emissions from non-road recreational vehicles were determined 
using seasonal activity data reported in the Nonroad Engine and vehicle Emission 
Study -Report. The seasonal activity data used to calculate peak season CO 
emissions is shown below in Table 5-7. Total peak season emissions for 
non-road recreational vehicles were 4,600.56 lbs/day. 
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TABLE 5-7 
 

SEASONAL ACTIVITY DATA FOR RECREATIONAL EQUIPMENT 
 

           Peak Season            Number of          Peak Season 
          (Winter) Percent of       Activity             CO Emissions 
            Annual Activity             Days                (lbs/day) 

 
            Off-road Motorcycles           12%        7                        144.73 
            ATV’s           12%        7                     2,341.64 
            Golf Carts           12%        7                     1,807.25 
            Minibikes           12%        7                          42.70 
            Specialty Vehicles/Carts          12%        7                       2,64.24 
            Total                                4,600.56 

 
5.4.2 Construction Equipment 
 
Emissions from construction equipment totaled 3,150.43 tons/year in 1990. Due 
to the lack of local data, carbon monoxide emissions for this source category 
were generated by using the vehicle population data provided in the EPA 
document, Nonroad-Engine and Vehicle Emission Study - Report. National 
vehicle population estimates provided in this report for construction vehicles were 
scaled down to represent local vehicle population. The scaling factors are 
calculated based on the ratio of Las Vegas area equipment population to the 
United States equipment population. The data and scaling factors used to 
calculate emissions are shown below in Table 5-8. Annual emissions and peak 
season emissions for these sources are presented in Table 5-8. The total carbon 
monoxide seasonal emission is 13,848.04 lbs/day. 
 

TABLE 5-8 
 

ACTIVITY DATA FOR CONSTRUCTION EQUIPMENT 
 

 U.S. Clark Average Typical Annual Emission 
Equipment County Rated Operating Use Factors 
Population  Equipment  Horsepower Load Estimates (g/hp-hr) 
   Population  Factor (hr/yr) 

 
     Asphalt Pavers: 
        Diesel 15,536    46 91 0.62 690.0 3.2 
     4-stroke engine 3,022 9 31 0.66 329.5 257.4 
     Tampers/Rammers: 
     4-stroke engine 1,045 3 4 0.55 148.0 376.2 
     2-stroke engine 22,566 67 4 0.55 148.0 923.4 
     Plate Compactors: 
     Diesel 2,322 7 8 0.43 448.0 3.1 
     4-stroke engine 11,750 35 5 0.55 153.5 376.2 
     2-stroke engine 27,726 83 5 0.55 153.5 923.4 
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                                U.S.            Clark         Average          Typical       Annual    Emission 

                           Equipment        County        Rated          Operating       Use        Factors 
                                        Population     Equipment  Horsepower       Load        Estimates   (g/hp-hr) 
                                                               Population                           Factor         (hr/yr) 

   
     Concrete Pavers: 
      Diesel 5,511 16 130 0.68 694.0 4.6 
     Rollers: 
      Diesel 36,300 108 99 0.56 614.5 3.1 
      4-stroke engine 21,999 66 17 0.62 512.5 383.8 
     Scrapers: 
      Diesel 26,700 80 311 0.72 1,157.0 5.0 
     Paving Equipment: 
      Diesel 43,615 130 99 0.53 535.0 4.6 
      4-stroke engine 218,942 653 7 0.59 150.5 376.2 
      2-stroke engine 11,868 35 7 0.59 150.5 923.4 
     Surfacing Equipment: 
      4-stroke engine 30,033 92 8 0.49 395.0 376.2 
     Signal Boards: 
      Diesel 20,324 61 6 0.82 713.0 5.0 
      4-stroke engine 1,559 5 8 0.76 211.0 376.2 
     Trenchers: 
      Diesel 50,510 151 60 0.75 530.5 9.2 
      4-stroke engine 27,170 81 27 0.66 359.5 257.4 
     Bore/Driller Rigs: 
      Diesel 7,761 23 209 0.75 405.5 9.2 
      4-stroke engine 8,395 25 54 0.79 93.0 257.4 
      2-stroke engine 10 0 54 0.79 93.0 923.4 
     Excavators: 
      Diesel 61,336 183 183 0.57 752.0 5.2 
      4-stroke engine 18 0 80 0.53 331.0 257.4 
     Concrete/industrial Saws: 
      Diesel 135 0 56 0.73 501.5 9.2 
      4-stroke engine 36,900 110 13 0.78 527.5 367.2 
     Cement and Mortar Mixers: 
      Diesel 4,016 12 11 0.56 231.0 4.6 
      4-stroke engine 232,152 692 7 0.59 70.5 367.2 
     Cranes: 
      Diesel 98,357 293 194 0.43 721.5 4.2 

            4-stroke engine       2,541        8        55         0.47      371.5       257.4 
     Graders: 
        Diesel       70,045        208        172         0.61       714.0        3.8 

     Off-highway Trucks: 
             Diesel       16,529          49        489         0.57    1,510.0        2.8 

     Crushing/Processing Equipment: 
             Diesel                      7,207           21         127         0.78       878.5           9.2 
             4-stroke engine       1,007             3           60         0.85       221.5       257.4 
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     U.S.     Clark           Average       Typical         Annual     Emission 
  Equipment    County          Rated        Operating        Use         Factors          
  Population   Equipment   Horsepower    Load           Estimates   (g/hp-hr)        
                      Population                           Factor         (hr/yr) 

 
     Rough Terrain Forklifts: 
         Diesel 53,853 161 93 0.60 592.5 10.0 

      4-stroke engine 2,217 7 88 0.63 369.5 257.4 
     Rubber Tired Loaders: 
      Diesel 209,454 624 158 0.54 757.0 4.8 
      4-stroke engine 3,433 10 67 0.54 509.5 211.9 
     Rubber Tired Dozers: 
      Diesel 7,757 23 356 0.59 840.5 2.8 
     Tractor/Loaders/Backhoes: 
      Diesel 299,265 892 77 0.55 987.5 6.8 
      4-stroke engine 1,365 4 63 0.48 757.0 257.4 
     Crawlers/Tractors: 
      Diesel 285,923 852 157 0.58 861.0 4.8 
     Skid Steer Loaders: 
      Diesel 150,054 447 42 0.55 691.5 9.0 
      4-stroke engine 27,805 83 33 0.58 524.0 257.4 
     Off-highway Tractors: 
      Diesel 38,921 116 214 0.65 885.0 14.7 
     Dumpers: 
          Diesel 194 1 23 0.38 475.5 2.8 
      4-stroke engine 24,301 72 9 0.41 107.0 376.2 
     Others: 
      Diesel 11,867 35 161 0.62 502.0 9.2 
      4-stroke engine 1,103 3 150 0.48 309.5 257.4 

 
TABLE 5-9 

 
CO EMISSIONS 

FROM CONSTRUCTION EQUIPMENT 
 

  Annual Peak Season Peak Season 
CO Emissions Percent of CO Emissions 

(tons/year) Annual Activity (lbs/day) 
 

     Asphalt Pavers    26.03   20%                    114.42 
     Tampers/Rammers    22.63   20%                      99.47 
     Plate Compactors     41.86   20%                    184.00 
     Concrete Pavers       4.95   20%                      21.76 
     Rollers  163.53 20%                     718.81 
     Scrapers  114.32 20%                     502.51 
     Paving Equipment  209.13 20%                     919.25 
     Surfacing Equipment     59.12 20%                     259.87 
     Signal Board       3.84 20%                       16.88 
     Trenchers  183.70 20%                     807.47 
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     Annual Peak Season Peak Season 
CO Emissions Percent of CO Emissions 

(tons/year) Annual Activity (lbs/day) 
 
Bore/Driller Rigs  43.00 20% 189.01 
Excavators  823.5 20% 361.98 
Concrete/industrial Saws  238.35 20% 1,047.69 
Cement and Mortar Mixers  81.71 20% 359.16 
Cranes  103.53 20% 455.08 
Graders  65.32 20% 287.12 
Off-highway Trucks  63.70 20% 280.00 
Crushing/Processing Equipment  28.17 20% 123.82 
Rough Terrain Forklifts  99.44 20% 437.10 
Rubber Tired Loaders  256.51 20% 1,127.52 
Rubber Tired Dozers  12.54 20% 55.12 
Tractor/Loaders/Backhoes  305.85 20% 1,344.40 
Crawlers/Tractors  353.73 20% 1,554.86 
Skid Steer Loaders  307.27 20% 1,350.64 
Off-highway Tractors  231.26 20% 1,016.53 
Dumpers     11.81 20%           51.91 
Others     36.78 20%    161.67 
TOTAL 3150.43  13848.8 

 
5.4.3 Lawn and Garden Equipment 
 
Emissions from lawn and garden equipment were determined by using equipment 
population data provided in the Nonroad Engine Emission Inventories for CO and 
Ozone Nonattainment Boundaries, Las Vegas Area. So do average horsepower, 
load factors, annual uses, and emission factors. The Las Vegas Area has an arid 
desert climate and unique vegetation. Therefore, many equipment types typical of 
this source category are not applicable to the Las Vegas Nonattainment Area and 
were not incorporated into this inventory. 
 
With respect to estimating emissions for this source category, consideration must 
be given to the following three facts for adjusting the hours of usage and the 
equipment population. First, the desert climate results in the Las Vegas Valley 
having the lowest amount of vegetation coverage in the United States. Second, 
desert landscaping is becoming more prominent in new residential developments. 
Thus, using national data for hours of usage and equipment population will result in 
an overestimation of 
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emissions. Third, the majority of lot sizes in the Las Vegas area are less than one 
eighth of an acre (50 X 100). Because of this, the electric powered lawn and 
garden equipment and non-motorized push mowers are more commonly used in 
the Valley than would be reflective in national figures. To avoid grossly 
overestimating emission for this source category, the annual use estimates 
adopted from the Nonroad Engine and Vehicle Emission Study– Report, were 
adjusted to be representative of local conditions. 
 
Emissions from lawn and garden equipment totaled 1,534.17 tons/year in 1990. 
According to the EPA document Nonroad Engine and Vehicle Emission Study - 
Report, a 6 percent of winter season adjusted factor is applicable to determine 
the peak season carbon monoxide emissions from this source category. The 
peak season carbon monoxide emissions are 2,023.07 pounds. Table 5-10 
depicts the carbon monoxide emissions for the various equipment types, and the 
data associated with the calculations. 

 
TABLE 5-10 

LAWN AND GARDEN EQUIPMENT EMISSIONS 
 

Las Vegas   Average      Typical    Annual    Emission      CO Emissions 
Area         Rated      Operating   Use        Factors       Annual / Seasonal 

Equipment Horsepower Load      Estimates  (g/hp-hr)    (tons/year) (lbs/day) 
Population Factor    (hr/yr) 

 
     Trimmers/Edgers/Brush Cutters: 
      4-stroke engine 28 1.0 36% 8.7*     747.35       0.07         0.09 
        2-stroke engine 23,431 1.0 50% 8.7-  1,383.62    155.58    205.16 
     Lawnmowers: 
      4-stroke engine 40,105 4.0 36% 13.0**     817.00    676.67     892.31 
      2-stroke engine 4,481 4.0 36% 13.0**     923.40      85.45     112.68 
     Leaf Blowers/Vacuums: 
      4-stroke engine 0 2.0 36% 13.5      722.57       0.00         0.00                  
      2-stroke engine 3,357 2.0 50% 13.5   1,361.94     68.09       89.79 
     Commercial Turf Equipment: 
      4-stroke engine 170 13.0 50% 670.5      672.60    548.31     723.04 
     Total:        1,534.17   2,023.07 

 
Local annual use data are applied. Because more than 85% of parcels in the Las 
Vegas Valley are less than one eight of an acre in size, the use of this equipment 
is estimated at less than 10 minutes per week. 
** Local annual use data are applied. Because of the smaller size of land parcels 
in the Las Vegas Valley, the use of this equipment is estimated at less than 15 
minutes per week. 
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6.1 Introduction 
 
This Quality Assurance Section documents the procedures employed by the 
Department of Comprehensive Planning in generating an accurate emission 
inventory for carbon monoxide.  The section also indicates the criteria used in 
quality assurance and quality control of the inventory.  DCP has evaluated the 
comprehensiveness and reasonableness of emission estimates to preserve the 
integrity of the inventory.  In general, QA consisted of the following three 
procedures: standard operation procedures, error and inconsistency detection 
and correction, and data quality assessment procedures. 
 
The Las Vegas Valley Non-attainment Area QA/QC Plan includes the elements 
listed below.  These elements are also listed in the order in which they are 
discussed in this section. 
 
• The purpose of the QA/QC program including a policy statement. 
 
• Summary of the organization of the emissions inventory and QA/QC 

programs, including  assignment of  emission inventory tasks and 
information flow. 

 
• Description of the technical operating procedures, including resource 

allocation; personnel training and schedules; data collection, handling, 
analysis and validation procedures; and reporting formats. 

 
• Description of audit responsibilities, schedules and procedures. 
 
• Description of the methods used to document and quantify the 

implementation and effectiveness of the QA/QC Plan. 
 
6.2 QA/QC Policy Statement 
 
This section briefly describes a variety of ways in which an emissions inventory is 
utilized in creating and implementing air quality programs in the Las Vegas Valley 
Non-attainment Area.  Also contained herein is a policy statement which formally 
committed the DCP to develop and institute  an emission inventory QA/QC 
program. 
 
6.2.1 Emission Inventory Purpose 
 
The purpose of an emission inventory is to develop an accurate and 
comprehensive database of point, area and mobile source emissions estimates.  
This emission inventory will be utilized in conjunction with air quality planning 
efforts and regulatory activities which include: 
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• Supporting aspects of the air quality planning function, such as evaluating 

compliance with operating permits. 
 
• Estimating air quality impacts through modeling. Related data, such as 

information on spatial and temporal resolution, are also used in episodic 
modeling. 

 
• Determining the trends in emission levels, both historically and prospectively. 
 
• Tracking, on a consistent basis, the three percent annual emission reduction 

requirement for Non-attainment pollutants. 
 
• Assisting in the process of developing and evaluating air quality-related 

indicators for measuring progress in attaining ambient standards. 
 
• Determining the effect of transportation control measures on a region's 

emissions. 
 
• Distinguishing between actual versus allowable emission estimates. 
 
• Determining emissions fees/offsets. 
 
• Satisfying other regulatory needs, such as evaluating the effects of emission 

controls and meeting emissions reporting requirements. 
 
As required by federal mandate, the DCP prepared a quality assurance program 
as a part of its Inventory Preparation Plan (IPP).  The methodology for the 
preparation of the report was adopted from the EPA guidance documents and 
previous inventory experience.  Some of the recommended techniques were 
tailored to accommodate this agency's specific needs. 
 
6.2.2 Policy Statement 
 
The following Policy Statement was submitted to EPA Region IX as part of the 
Las Vegas Valley Carbon Monoxide Inventory Preparation Plan. 
 
The objective of this carbon monoxide (CO) emissions inventory is to compile an 
accurate and comprehensive inventory of emissions and facility data from point, 
area and mobile sources for the 1990 base year.  To ensure that the inventory is 
of the highest quality, the Clark County Department of Comprehensive Planning 
will allocate resources to implement quality assurance procedures at strategic 
points during the inventory process.  The DCP will follow the procedures outlined 
by the EPA in Guidance for the Preparation of Quality Assurance Plans for CO 
SIP Emission Inventories (December 1988) and Quality Review Guidelines for 
1990 Base Year Emission Inventories (September,1991) .  
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 ______________________ 
        Jeff  C. Harris  
        QA Coordinator 
        
 
       
 ______________________ 
        Richard  B.  Holmes 
        Director 
        Clark County  

Comprehensive Planning 
 
 
 
6.3 Staff Responsibilities and Administrative Procedures 
 
In an effort to comply with the 1990 Clean Air Act Amendments and to improve 
air quality, the Clark County Department of Comprehensive Planning (DCP), in 
coordination with the Clark County Health District, Air Pollution Control Division  
(CCHD APCD), has undertaken a comprehensive inventory of point, area and 
mobile source air pollutants. The development of a reasonable and 
comprehensive emission inventory requires the implementation of quality 
assurance and control procedures throughout the entire process.  The inventory 
process strictly adhered to EPA guidelines for inventory documentation 
procedural requirements and quality assurance.  
 
A detailed description of interdepartmental staff involved in the preparation of 
emission inventory is furnished in this subsection. 
 
Jeff Harris, Coordinator, Department of Comprehensive Planning, Environmental 
Planning Division, served as QA Coordinator for the Las Vegas Valley area 
emission inventory.  For the past five years with DCP, Mr. Harris has been 
actively involved in various air quality related projects including emission 
inventories, quality control and SIP preparation.   Under his supervision, the 
department has developed direct mainframe and PC based computer capabilities 
to develop, access and process inventory data in a useful format. 
 
Clete Kus, Principal Planner with the DCP, served as the inventory project 
manager.  For approximately the past two years he has worked exclusively on air 
quality related issues.  He has experience with mobile source pollutants, 
computer modeling, database design/management, emission inventory 
preparation and SIP documentation.  Mr. Kus also provided valuable technical 
guidance to the inventory and QA/QC program. 
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Susan Ward, Emission Specialist, in the Engineering section of the APCD was 
responsible for inventorying stationary point and area sources.  Ms. Ward has 
over six years of varied air quality experience.  For the past two years, she has 
worked on facility permiting, conducting inspections, and maintaining the AIRS 
database. Prior to this postion, she worked as an auditor in the QA/QC section 
for Lockheed, a contractor of the EPA Inspector General.  Ms. Ward has also 
conducted air quality sampling at the University of Las Vegas, Nevada, 
Environmental Research Center. 
 
Yun Wu, Planner II with the DCP, was responsible for inventorying non-road and 
mobile source emissions.  He has considerable knowledge of computers and 
was responsible for running the MOBILE4.1 model and for data entry to AMS PC.  
Additionally, he produced reports in AIRS to facilitate QA/QC procedures.  
 
6.4 Task Planning 
 
Resources were allocated to the QA program to ensure the development of a 
complete, accurate and consistent CO emission database for the Las Vegas 
Valley Non-attainment area. Emission inventory activities were coordinated with 
Clark County Health District, Air Pollution Control Division. 
 
Task planning, as identified in the QA/QC portion of IPP, involves the following 
elements: 
 
• Resource allocation and delineation of responsibilities. 
• Prioritizing source of data elements. 
• Personnel training. 
• Schedule and project planning. 
• Data sources. 
 
These elements are discussed in the following subsections. 
 
6.4.1 Resource Allocation and Delineation of Responsibilities 
 
It is the responsibility of the DCP to prepare an air quality plan for improving the 
air quality and to attain national ambient air quality standards.  Currently, three 
individuals work full time on air quality issues.  Their efforts consist of inventory 
data collection, quality assurance, documentation, modeling and state 
implementation plan preparation. 
 
The Clark County Health District, Air Pollution Control Division has three sub-
sections.  These sections with the corresponding number of employees are as 
follow: Engineering (5), Monitoring (7) and Enforcement (5).  The responsibility 
for new source permitting and updating existing permits is assigned to the  
engineering section.  Health District regulations allow permits to be updated on 
an annual basis; however, this time frame is generally extended.  This section is 
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also responsible for maintaining the AIRS database for Clark County as well as 
producing stationary and area source emission estimates, including quality 
control for emission inventory. 
 
Both DCP and APCD were responsible for collecting data and information 
associated with the emission inventory. They were also responsible for 
conducting QA/QC revisions.  In addition to interdepartmental reviews, the 
inventory is sent to the Nevada Division of Environmental Protection as a part of 
an external review process.  Corrections to the emission database will be 
implemented before the emissions are used for SIP purposes. 
 
 
6.4.2 Prioritizing Source and Data Elements 
 
In order to effectively develop an inventory and to maintain QA/QC, the 
Department of Comprehensive Planning prioritized all data elements.  This was 
accomplished based on a review of previous emission inventories and 
discussions with APCD staff members.  By doing so, the larger contributing 
categories/sources received priority over those with relatively low emissions.  
Both DCP and APCD also considered elements omitted in the 1987 emission 
inventory to be important.  These elements received priority over those which 
were included in previous year inventories. 
 
Point sources of emissions are well delineated in the Las Vegas Non-attainment 
Area. This is attributed to previous inventories and the permitting database.  The 
APCD and DCP discovered some deficiencies in the location and stack 
information for certain point sources.  These data elements, required for 
submittal through AIRS, were obtained from the respective facility operator.  The 
EPA procedure document (EPA 450/4-91-016) was also reviewed to identify any 
other possible point source omissions.  All essential data previously unaccounted 
for was included in the 1990 base year inventory. 
 
A significant amount of effort was dedicated to the mobile source inventory as it 
is the principal source of CO emissions in the Las Vegas Valley.  The DCP was 
delegated the responsibility for calculating vehicle emissions and worked in 
conjunction with the Clark County Regional Transportation Commission to 
inventory this source. 
 
6.4.3 Personnel Training 
 
In order for staff to conduct an accurate and comprehensive emission inventory, 
DCP and APCD allocated funds for inventory and QA related training.  Staff from 
both agencies attended numerous training sessions offered by EPA.  Staff within 
the DCP attended the recent EPA "Workshop for Implementation of Clean Air Act 
Provisions Related to Ozone and Carbon Monoxide Emission Inventory" in 
Durham, North Carolina and in Las Vegas, Nevada.  Both DCP and APCD staff 
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attended the National AIRS Conference/Workshop in Orlando, Florida and an 
Emission Inventory Training Session/Workshop in Denver.  These workshops, 
along with a continuing review of EPA guideline documents and reference 
material, permitted staff to inventory stationary mobile and area CO emission 
sources in accordance with EPA requirements. 
 
6.4.4 Schedule and Project Planning 
 
The Department of Comprehensive Planning and the Clark County Health 
District, Air Pollution Control Division jointly prepared a work program to establish 
a time frame for completing the inventory and QA/QC.  The following chart 
highlights the inventory milestones and their completion dates. 
 
 
       Action               Date 
                                                                                                                      
Allocate resources for a QA program.    September 1991 
 
Prepare checklist of CO sources to be    January 1992 
evaluated. 
 
Identify critical data elements, impacts    February 1992 
on results and utility of the inventory. 
 
Schedule routine checking of data entry    February 1992 
and calculations. 
 
Develop audit procedures.      February 1992 
 
Conduct standard range and     April 1992 
missing data checks. 
 
 
Ample time was allocated to QA/QC procedures to insure the integrity of the 
emissions data.  DCP and APCD performed internal audits on their respective 
inventories utilizing the following documents: Quality Review Guidelines for 1990 
Base Year Emissions Inventories (EPA 450/4-91-022, September,1991), Quality 
Assurance Implementation Instructions and Examples for SIP Inventory 
Development (March, 1992), and Guidelines for the Preparation of Quality 
Assurance Plans for O3/CO Emission Inventories (EPA 450/4-88-023, 
December, 1988).  Completed check-lists from these documents used in the 
QA/QC process are contained in Appendix E.   
 
Prior to the use of the 1990 base year inventory for SIP development, the 
inventory will experience external audits by both the Nevada Division of 
Environmental Protection, Air Quality Section, and the U.S. EPA. 
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6.4.5 Data Sources 
 
As previously mentioned, the APCD was responsible for permitting sources 
which emit regulated pollutants.  The APCD database is updated as permits are 
renewed and after compliance inspections are conducted.  The permit database 
provides information on the location of facilities, the type of operation, and 
pollutant emitted.  This database served as the starting point to obtain activity 
level data for stationary sources. 
 
In addition to the APCD database, other governmental agencies and private 
industry provided valuable data. They include: Clark County Regional 
Transportation Commission, Clark County Department of Aviation, Clark County 
Fire Department, U.S. Air Force (Nellis Air Force Base), U.S. Forest Service, 
Nevada Department of Transportation, Southwest Gas Corporation, Amtrak, and 
Union Pacific Railroad. 
 
6.5 Data Collection and Handling Procedures 
 
Data collection activities for the Las Vegas Non-attainment Area emissions 
inventory consisted of three major elements: 
 
• Preliminary identification of emission sources. 
 
• Specific collection procedures used to collect and handle emissions data from 

these sources. 
 
• Performance of QA/QC tasks to ensure the completeness and reliability of the 

data collected, the processing of these emissions data, and the 
reasonableness of the resulting emissions estimates. 

 
 
The following subsections present the methodology used to collect and process 
emissions data and develop the Las Vegas Non-attainment Area emissions 
inventory. 
 
6.5.1 Identification of Emission Sources 
 
The first activity in compiling the emission inventory was to identify all pertinent 
sources located within the Non-attainment area that emit  CO.  Identification of 
point sources was performed using information from: 
 
• Permit applications 
• Supplemental survey 
• Southern Nevada Business Directory - 1990. 
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Identification of area sources was performed by reviewing: 
• The post-1987 area source inventory  
• EPA guidance documents 
• Southern Nevada Business Directory - 1990 
• Local telephone directories. 
 
A complete checklist was prepared to ensure that all emission points within a 
source and all major sources impacting the Las Vegas Valley Non-attainment 
Area were included in the inventory. 
 
Data collection on mobile, stationary, and area sources of emissions were 
implemented in accordance with the following EPA guidance documents:  
Emission Inventory Requirements for Carbon Monoxide State Implementation 
Plans (March 1991) and Procedures for the Preparation of Emission Inventories 
for Carbon Monoxide and Precursors of Ozone: Volumes 1 and 2 (May 1991). 
 
6.5.2 Data Collection Methods 
 
Several data collection options for point and area source emissions exist.  
However, inventorying agencies were advised to use their discretion in selecting 
the method that suits them best.  Point source methods include mail surveys, 
plant inspections, use of agency permit and compliance files and source listings.  
Area source methods include modified point source methods, local activity level 
surveys, apportioning of state and national data, per capita emission factors and 
emissions-per-employee factors. 
 
To a certain extent, determining which data collection method is most appropriate 
to use occurs simultaneously during the data collection process as the agency 
experiences the success/failure of data collection.  Whenever possible, both DCP 
and APCD attempted to determine (in the planning phase) which data collection 
methods would be the most appropriate.  Determining in advance which methods 
to use allowed extra time to obtain necessary reference and support materials 
and allocate work hours to the individual data collection tasks. 
 
After reviewing the above-mentioned methods, DCP decided to utilize APCD 
permit / compliance files and supplemental surveys to obtain information.  Once 
preliminary data collection was completed, research was conducted to locate 
new stationary sources of pollution and to incorporate the data.  This was made 
possible by utilizing the Southern Nevada Business Directory-1990 and the local 
yellow pages. 
 
Data for the mobile source inventory were resolved to the Non-attainment area 
level.  The RTC Regional Transportation Model provided all necessary 
information to calculate mobile source CO emissions in conjunction with 
MOBILE4.1 emission factors.  The RTC also provided VMT estimates and 
speeds for roads in the Non-attainment Area which fall between the Regional 
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Transportation Model and the Non-attainment boundary. Nevada Department of 
Motor Vehicles and Public Safety registration data was used as inputs for 
MOBILE4.1. 
 
6.5.3 Data Handling 
 
Data handling responsibilities were shared by DCP and APCD.  As mentioned 
earlier, DCP was in charge of handling mobile source emissions and APCD was 
in charge of both stationary and area source emissions.  Separate emission 
databases were set up for each source utilizing AIRS AFS and AMS.  Data was 
entered into the respective database as each category was completed. 
 
Originally, it was anticipated that a computer file index system would be created 
to identify individuals responsible for changes to the emissions database; 
however, this system was not created.  This is attributed to a number of reasons.  
First, the time associated with creating such a program does not yield additional 
benefits over a log book entry.  Second, only two individuals were responsible for 
data entry and each were responsible for his/her assigned categories.  
Therefore, it is known which individual was responsible for changes to a 
particular category.  Last, after the QA Coordinator personally verified any 
changes, he made the appropriate notes in the log book.     
 
6.6 Data Analysis 
 
Data analysis QA/QC procedures implemented by DCP included: 
 
• Input data QA check. 
• Emission estimation methodology consistency and reasonableness checks. 
• Emission calculations consistency and documentation. 
• Validation of emission estimates. 
 
These procedures are discussed individually in the following subsections. 
 
6.6.1 Input Data Quality Assurance Check 
 
The DCP implemented several QA/QC measures to ensure that the data input to 
the emission data is accurate and is of the highest possible quality.  Procedures 
have been implemented to evaluate the completeness, reasonableness, 
consistency, and correctness of emissions data.  There are two purposes for 
these evaluations:  first, to enable the analyst to make an informed choice 
between two sources of the same data, especially if the data differ significantly in 
some respect; and second, to allow the analyst and users of the inventory to 
make informed judgements about the validity of the emission estimates for a 
particular category. 
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First, AIRS AFS and AMS have QC checks that are inherent to their respective 
source categories. The design of the database program promotes accuracy and 
reduces the potential for typographical and reasonableness errors during data 
coding and handling.  When a data entry error is made, the program 
communicates the problem to the  user.  The user must resolve the error before 
any more data can be entered.  The following are examples of AIRS database 
QA/QC measures. 
 
• Format Consistency --used to prevent entering data into the wrong field (e.g., 

entering a source identification number in the control equipment code field). 
 
• Deletion Protection -- prevents deletion of data in fields that control other data 

field calculations. 
 
• Accuracy Checks -- look up table is automatically invoked for data 

consistency (i.e., applicable state regulations per the Source Classification 
Codes (SCCs), percent efficiency per control device code, UTM zones, 
latitude/longitude coordinates, county and state codes). 

 
• Completeness Checks -- all fields in data record must be entered before 

continuing to the next record.  
 
The DCP reviewed the point source facility data to address its reasonableness 
and comprehensiveness.  The data elements which are mandatory for inventory 
submittal through AIRS/AFS received the most attention.  Reasonableness 
checks were performed on the data ranges to identify potentially incorrect data 
elements.  The types of range checks developed included: operating schedule 
and throughput, equipment capacities, pollutant codes, stack and plume 
parameters, fuel heat content, fuel consumption, process rate, control equipment 
codes and efficiencies, and emission estimates.  
 
The stationary point source category contained only one facility.  All QA/QC was 
performed at the computer terminal utilizing QA checklists from the QA/QC 
documents.  The mandatory AIRS data fields associated with this single facility 
all received QA checks.  Any problems identified with these data fields were 
noted in the QA Coordinator’s log book.  
 
The QA procedures implemented for the area source inventory are discussed in 
the following section.  Mobile source QA procedures (checklists) are contained in 
Appendix C. 
 
6.6.2 Emission Estimation, Methodology Consistency and 

Reasonableness Checks 
 
With respect to emission estimating techniques, several options exist to calculate 
point and area source emissions.  When more than one method is available for 
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calculating a source's emissions, site-specific information, such as stack testing 
or continuous in-stack monitors, was given preference.  If stack test or 
continuous emissions monitoring data was not available, process information for 
the source, such as annual coating quantities used in material balance 
calculations, was given priority.  If site-specific emissions data was not available, 
emission factors were utilized in conjunction with site-specific throughput data to 
estimate emissions. 
 
When emission factors were chosen as the designated estimation tool for a 
particular source category, all sources within that category used the same 
emission factor.  If this was not the case, an explanation is provided clearly 
justifying the use of an alternative emission factor.  All emission factor sources 
were also documented. 
 
The emission estimation methods utilized in the point and area source inventory 
include: 
 
Measurement-Derived Methods: 
 
• Emissions based on source testing (primarily, stack testing). 
• Emissions based on fuel analysis. 
  
Estimation/Calculation Methods: 
 
• Emissions based on material balance. 
• Emissions calculated using standard emission factors. 
• Emissions based on engineering calculations. 
• Other (description of methodology was specified). 
 
 
The DCP and APCD adopted EPA recommended approaches as the preferred 
emission estimation techniques for each source category.  Only in instances 
when EPA guidance documents did not provide a particular estimation technique 
were other methodologies employed.  With respect to structural, vehicular and 
brush fires, the California’s Air Resource Board (CARB) document Methods for 
Assessing Area Source Emissions in California (September, 1991) was used. 
 
Emission factors utilized to calculate CO emissions also received 
reasonableness checks.  This check consisted of comparing emission factors 
from similar operations/sources with each other.  In instances when uncertainty 
arose or clarification was needed, the appropriate EPA office was contacted.   
 
6.6.3 Emissions Calculation Consistency and Documentation 
 
Documenting the method used in calculating facility emissions estimates is a 
crucial aspect of a QA/QC program, particularly when these calculations are 
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performed by a number of individuals.  With respect to this inventory, only one 
stationary point source emits more than 100 tons per year.  The emission 
estimate for this source was derived using the direct measurement approach.  
Thus, the emissions associated with this source are considered to be as accurate 
as possible. 
 
 For each source category included in the area source emissions inventory, the 
emission estimation method used was documented.  A hand-calculated example 
showing all assumptions, unit conversions, and emissions factors used in 
calculating the emissions estimates for the subject source was also provided.  
The important point in this QA/QC step is to document calculation methods for all 
sources. The Appendices also provide additional information on the calculations.  
 
The important aspect of this QA/QC step is to document calculation methods for 
all significant source types.  Sample calculations illustrating the two general types 
of equations that were used to compute area source emissions are illustrated in 
the following examples.  
 
The generalized equation to calculate CO emissions estimates was: 
 
Emissions estimate =   (F * SD) / (D * W) 
 
where: F = fuel combusted (gallons or therms/year); 
   SD = solvent density (pounds/gallon); 

 D = daily activity rate (days/week); and 
  W = weekly activity rate (weeks/year). 
 
The general equation used to calculate daily emissions estimates was: 
 
Emissions estimate = EF * Q * SAF 
           D * W 
 
where: 

EF = emission factor ( pounds/1000 gallons fuel or pounds/ton material); 
 Q = activity rate (1000 gallons fuel/year or tons material/year); 
 SAF = seasonal adjustment factor (dimensionless); 
 D = daily activity rate (days/week); and 
 W = weekly activity rate (weeks/year). 
 
 
When seasonal adjustment factors (SAF) were applied, the following series of 
equations were used: 
 
 SAF = ____(Peak season activity) * 12 months____ 
      (Annual activity) * (Peak season months) 
 

6-12 



QUALITY ASSURANCE/QUALITY CONTROL 
 
 
 
Seasonally adjusted emissions estimates were then calculated using the 
following generalized formula: 
 
 Emissions estimate = Q * EF * SAF 
            D * W 
 
where: 
 Q = activity rate (1000 gallons fuel/year or tons material/year); 
 EF = uncontrolled emission factor (lbs./1000 gals fuel, or lbs/ton material); 
 SAF = seasonal adjustment factor (dimensionless); 
 D = daily activity rate (days/week); and 
 W = weekly activity rate (weeks/year). 
 
6.6.4 Validation Procedures for Emission Estimates 
 
One of the final QA/QC checks performed in the emission inventory was the 
evaluation of the completeness, reasonableness, and accuracy of the emission 
estimates.  Examples of these types of checks include evaluating whether all 
sources in a given source category are included and that the emission estimates 
are within the expected range  for that source category. 
 
The primary completeness check performed on the Las Vegas Non-attainment 
Area emission estimates was to evaluate if all sources emitting CO were reported 
in the inventory.  This process included comparing the 1990 base year inventory 
with previous inventories, reviewing EPA guidance documents and utilizing local 
business directories to identify activities and facilities which cause CO emissions.  
As the main focus of this inventory was on CO, other pollutant types associated 
with these sources did not receive a significant amount of attention. 
 
Reasonableness checks were also performed to evaluate the accuracy of the 
calculated emissions estimates.  These checks determined whether the 
calculated emissions were within an acceptable range for a given source 
category.  This was accomplished by comparing the 1990 base year estimates 
with those of previous years as well as with those of other Non-attainment areas.   
 
A second reasonableness check was conducted on the area and point source 
emissions inventories.  This check was performed to evaluate the accuracy of the 
source's actual emissions.  Actual emissions were compared with the allowable 
emissions for that source.  If actual emissions exceeded the allowable emissions, 
this fact was noted and the calculations were checked for errors. 
 
Area source category emission estimates were validated by comparing the 
relative magnitude of estimated emissions with other published inventories.  The 
area source categories were ranked according to emissions magnitude, where 
the largest category was assigned a rank equal to 1.  If any of the source 
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category ranks were unreasonably different than their corresponding ranks in the 
other published inventories, then the category emission factor and activity data 
were reviewed for errors. 
 
6.7 Quality Assurance/Quality Control Audits 
 
The final step of the QA/QC process was to perform an internal audit on the 
inventory.  The internal audit is an opportunity to determine the effectiveness of 
the existing inventory preparation procedures, ensure that the procedures were  
followed, and provide input to improve the process. 
 
6.7.1 Internal Audits 
 
Internal audits were conducted by the DCP to verify the completeness and 
reliability of the emissions inventory data and procedures.  Exhaustive quality 
review checklists have been developed by EPA that address two levels of review 
that should be performed during an audit (Quality Review Guidelines for 1990 
Base Year Emission Inventories, EPA-450/4-91-022).  The DCP performed 
inventory audits using these checklists prior to submittal of the emissions 
inventory.  These checklists are contained in Appendix E. 
 
6.7.2 External Audits 
 
External audits will be performed by EPA to review the reasonableness of the 
emission estimates and of the QA/QC procedures.  There are two stages in the 
inventory development process during which external audits may take place.  
The first is during the inventory preparation period, at which time the EPA 
Regional Office can review the procedures being used by a state/county.  The 
auditors may review the IPP, which includes the QA/QC plan, with a view 
towards checking the inventory preparation activities against the proposed IPP 
and the QA/QC plan. 
 
The second audit is after submittal of the emissions inventory to the EPA 
Regional Office.  The purpose of such an audit is to ensure that all feasible 
required inventory requirements were addressed in the inventory submittal and 
that the information structure exists to support the data contained in the 
inventory. 
 
External audit visits may include interviews with persons responsible for 
collecting the inventory data, assimilating the source and emissions information, 
calculating the emissions, and preparing the inventory reports and reviews of 
files/records.  The purpose of the interviews is to establish that the agency has 
followed the procedures outlined in the QA/QC plan in preparing the inventory.  
The audit may include procedures to address: 
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• Comparison of the emissions inventory components to the specified 
requirements. 

 
• Completeness of the inventory in terms of the source categories addressed. 
 
• General quality of the inventory as determined by comparison to the QA/QC 

checklist. 
 
• Necessary dis-aggregation of the inventory summary by source category to 

allow for evaluation of the emission estimations. 
 
• Adequacy of supporting documentation including calculations or other 

emissions  
• determinations. 
 
6.7.3 Final Audit 
 
MRI provided comments on the Draft Emission Inventory and recommended a 
final audit. The QA Coordinator conducted a final audition with the Emission 
Inventory and the Air Quality Implementation Plan. 
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EMISSION INVENTORY ADJUSTMENTS 
                                                                                                                                                              
 
 
7.1 INTRODUCTION 
 
This section documents changes to the 1990 base year inventory presented in the 
previous sections.  More specifically, this section contains the factors utilized to scale up 
the emissions to 1996 (Table 7-1). The growth factors used in the Table 7-1 are based 
on BRW/SAI study in 1992. The detailed information on the growth factors can be found 
in the document titled, Las Vegas Air Quality Implementation Plan Update, Phase II: 
Carbon Monoxide Modeling and Attainment Demonstrations (prepared by BRW, Inc, 
1992). Table 7-2 provides Information about the projection factors as well as the horizon 
years 2000, 2010, and 2020 projected emissions inventories. 
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Table 7-1 
Emissions and Inventory Adjustment Factors for the 1996 Base Year Inventory 

 
 1990 BEA Factor 1996 1996 

SOURCE CATEGORIES Base Year  Base Year Base Year 
 (Tons/Year)  (Tons/Year) (Tons/Day) 

STATIONARY POINT 
SOURCES 

 

Kerr McGee-BMI --  87.6 0.24 
Chemical Lime Co. Apex --  299.3 0.82 
Titanium Metals 10363 0.1027 1064.28 2.92 

Bonanza Materials --  102.3 0.28 
James Hardie Gypsum --  200 0.55 
Southern Nevada Paving --  202 0.55 
Pabco Cogeneration --  200 0.55 
Georgia Pacific --  227 0.62 
Total Point Sources 10363.0  2382.48 6.53 
AREA SOURCES  
Small Stationary 798 1.235 986.02 2.70 
Boiler Emissions 120 1.1704 140.45 0.38 
Fireplaces 773 1.0019 774.47 2.12 
Structural Fires 191 1.235 235.89 0.65 
Vehicular Fires 16 1.235 19.76 0.05 
Brush Fires 373 1.235 460.66 1.26 
Residential NG Combustion  91 1.235 112.39 0.31 
Commercial NG Combustion 28 1.1704 32.77 0.09 
Industrial NG Combustion 95 1.235 117.33 0.32 
Electrical Utility NG 165 1.235 203.78 0.56 
Cigarette Smoking 13 1.235 16.06 0.04 
Total Area Sources 2664.7  3101.2 8.5 
NON-ROAD MOBILE 
SOURCES 

 

County Airports 3788 New 
Estimates 

13282.35 36.39 

Nellis AFB 1045 1.00 1043.09 2.86 
Locomotive Emissions 80.5 1.0435 83.95 0.23 
Lawn and Garden Equipment 1534.2 0.85 1304.1 3.57 
MC & Recreational Vehicles 1744.4 1.235 2154.33 5.9 
Construction Equipment 3150.4 1.132 3566.05 9.77 
Total Non-Road Sources 11342.50  21433.87 58.73 
ON-ROAD MOBILE 
SOURCES 

115836.4  147971.00 405.4 

GRAND TOTAL 140206.60  174888.55 479.13 
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Table 7-2 
Emissions and Inventory Adjustment Factors and Projections for the Horizon Years 

SOURCE CATEGORIES 1996 Emissions 2000 2000 Emissions 2010 2010 Emissions 2020 2020 Emissions
(Tons/Day) Growth (Tons/Day) Growth (Tons/Day) Growth (Tons/Day)

Factor Factor Factor
STATIONARY POINT SOURCES

Kerr McGee-BMI 0.24 1.000 0.24 1.000 0.24 1.000 0.24
Chemical Lime Co. Apex 0.82 1.000 0.82 1.000 0.82 1.000 0.82
Titanium Metals 2.92 1.000 2.92 1.000 2.92 1.000 2.92
Bonanza Materials 0.28 1.000 0.28 1.000 0.28 1.000 0.28
James Hardie Gypsum 0.55 1.000 0.55 1.000 0.55 1.000 0.55
Southern Nevada Paving 0.55 1.000 0.55 1.000 0.55 1.000 0.55
Pabco Cogeneration 0.55 1.000 0.55 1.000 0.55 1.000 0.55
Georgia Pacific 0.62 1.000 0.62 1.000 0.62 1.000 0.62
Total Point Sources 6.53 6.53 6.53 6.53

AREA SOURCES

Small Stationary 2.7 1.139 3.08 1.362 4.19 1.585 4.87
Boiler Emissions 0.38 1.139 0.43 1.362 0.59 1.585 0.69
Fireplaces 2.12 1.223 2.59 1.725 4.47 2.319 6.01
Structural Fires 0.64 1.223 0.78 1.725 1.35 2.319 1.82
Vehicular Fires 0.05 1.223 0.06 1.725 0.11 2.319 0.14
Brush Fires 1.26 1.223 1.54 1.725 2.66 2.319 3.57
Residential NG Combustion 0.31 1.088 0.34 1.233 0.42 1.350 0.46
Commercial NG Combustion 0.09 1.087 0.10 1.343 0.13 1.523 0.15
Industrial NG Combustion 0.32 1.140 0.36 1.363 0.50 1.586 0.58
Electrical Utility NG 0.56 1.126 0.63 1.315 0.83 1.505 0.95
Cigarette Smoking 0.04 1.223 0.05 1.725 0.08 2.319 0.11
Total Area Sources 8.47 9.97 15.32 19.35

NON-ROAD MOBILE SOURCES

County Airports 36.4 40.4 55.60 77.10
Nellis AFB 2.86 1.000 2.86 1.000 2.86 1.000 2.86
Locomotive Emissions 0.23 1.000 0.23 1.000 0.23 1.000 0.23
Lawn and Garden Equipment 3.57 0.986 3.52 0.982 3.51 1.048 3.74
MC & Recreational Vehicles 5.9 0.993 5.86 1.142 6.74 1.202 7.09
Construction Equipment 9.77 0.779 7.61 0.638 6.23 0.706 6.90
Total Non-Road Sources 58.73 60.48 75.17 97.92

ON-ROAD MOBILE SOURCES* 405.4 310.18 329.50 457.40

GRAND TOTAL 479.13 387.16 426.52 581.20

* On Road Mobile Sources Emissions are based on Seasonal CO
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7.2 Mobile Sources 
 
7.2.1 Future Year VMT Estimates 
 
The interim TRANPLAN model was used to estimate link-specific traffic volumes on the 
roadway network in each of the future years.  TRANPLAN was exercised by the 
Regional Transportation Commission to produce a data-set containing link locations in 
the planned traffic network as well as the estimated traffic volume on each link for a 
typical day in the specified future year.  These data were extracted and reformatted for 
use in the DTIM2 system.  Table 7-3 shows the total daily VMT in the modeling domain 
for each of the future years.  These estimates include the intra-zonal travel (travel within 
a given TAZ). 
 
The TRANPLAN estimates, however, did not include any VMT from vehicles engaged in 
public transportation.  It was estimated that these vehicles account for an additional 
2.95% of VMT.  To account for this increase in VMT, a correction was made in the form 
of an across-the-board adjustment to the emissions estimates generated by the DTIM2 
system.  It should be noted that this approach assumes that public transportation is 
distributed across the entire network based upon the projected traffic volumes, and that 
heavier public transportation volumes along specific routes were not taken into account. 
 
 
 

Table 7-3 
 

  Daily VMT estimates in each of the TRANPLAN years. 
 

 
Year 

 
VMT (miles) 

 
Growth relative to 1997  

   
1997 22,327,733 0% 
2001 24,776,320 11% 
2010 37,718,248 69% 
2020 57,152,956 156% 

 
 
 
7.2.2 Future Year Emission Factor Estimates 
 
Because of early plans to model years past 2020, the MOBILE5a model could not be 
used in the future year modeling effort.  Instead, the MOBILE5b model was adopted for 
use in generating the mobile emission factors for the future years.  Also, MOBILE5b 
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simplifies the process of addressing I/M Technician Training and the National Low 
Emitting Vehicles (NLEV) programs, both of which were to be treated in these analyses.  
In order to be consistent with the 1996 base case, it was necessary to modify 
MOBILE5b to account for the off-cycle emissions component.  The methodology 
followed exactly the procedure used in MOBILE5a; an additive offset was added 
independently for LDGV and LDGT, with ramps to zero below 19.6 mph and above 55 
mph.  Table 7-4 shows the offsets applied to each vehicle class in each of the future 
years. 
 
For each future year, MOBILE5b was run using the next calendar year to accurately 
estimate the year-end (December) fleet.  Although the current I/M and anti-tampering 
programs were kept in place for the future year base case scenarios, the future year 
MOBILE5b input files differed from the base year in two ways.  First, the fuel oxygenate 
parameters were changed to reflect the phase out of MTBE in the fuel, with a 100% 
alcohol market share.  Secondly, the phase in of NLEV vehicles starting in the year 
2001 was implemented according to the Standard Federal LEV program.  More details 
about Mobile5a and Mobile5b modeling exercises see Appendix C of this Plan. 
 

Table 7-4 
 

Emission factor offsets (g/mile) for the off-cycle emissions contribution. 
 

 Emissions Offset (g/mi) 
Vehicle Class 2000 2010 2020 

LDGV 2.480 1.088 0.728 
LDGT1 2.462 1.055 0.755 
LDGT2 2.644 1.639 0.788 
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S~i BY: 

March 23, 1992 

Susan Ward 
APCD 
Per your request 

3-23-92 2:42PM 

RECE1VED 
CCHD-A·PetD 

.R£t2 NMi 2lf A 8: 22 

CL.oo< CO. HEAL11i:: 2i 2 
33 '-1- '?-S-3 Y '--

EMISSIONS INVENTORY FOR JANUARY 1 'l'HROUGH DECEMBER 31, 1990 
ANO NOVEMBER 1. 1990 f'J'R~OUGH FEBllUARY 28, 1991 

TTMET, HE?IDERSON FACILITY 

Chlorination 0.04 0.04 NA 5,170* 

.Reduction 18.26 0.11 1.46 3.65 

Magne:sium Recov. 1.83 0.12 0.09 0.32 

RlP-nding/Melting O.l:39 0.0008 0.011 0.027 

Leaching 233.8 NA fl A 18.5 

1990 Total l!>J.27 .271 1.56 10,362.5 

NOTE i ALL VALUES REPORTJ::D ADOVE IN TONS PER YEAR. VALUl:S 
HASS BALANCE CALCULATIONS WITH THE EXCEPTION OF 

CHLORINATION AND LEACH~NG WHICH AR!; ~ASED ON REC.ENT 
AIR SAMPLING. CONTINUOUS MONITORING OF .EMl:SSIONS ZS 

NOT CllRIED OUT AT TIME'r. 

Nov. '90-F~b. 1 91 84.4 TPY O.O!il TPY 0.52 TPY 3-454.2 
TP¥ 

GENERAL: The values listea tor Nove.ml)er througn FEbr~ary 91 are 
based on the yearly values repor~ed at>Ove. Again, as TIMET does 
not complete con-:inuous mc•nitoring 0-f emissions the numbers 
reported are merely estimates and should not he considered as based 
on measurements. TIME'l' recently completed stack testing of 
Chlorination and Leaching. The reports will be sUbmitted to the 
APCD within a week a~ two. However, the values reported above for 
leaching and chlorination are based on the measurements. 

*The values for Chlorination are based o.n. 2 chlorinators in 
operation, noting that TIMET.has the ~apacity to utilize 4, 

Please contact Mr. Hoy Frakt~s or Mr. Larry Zeper fer any futurR 
environ.~ental matters as my last day with TIMET is March'.?, 1992. 
It has been a pleasure working with you. 

Richard J. Allinger 
.Mana_ger, Environmental Affairs 
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C LARK COUNTY HEALTH DISTRICT 

P.O. BOX 4426 • 625 SHADOW LANE• LAS VEGAS, NEVADA 89127 • 702-385·1291 • FAX 702·384 -5342 

January 17, 1992 

The Clark County Health District Air Pollution Control Division 
(APCD) has the responsibility of preparing Emission Inventories of 
air pollutants from regulated facilities located in Clark County to 
the U.S. Environmental Protection Agency . The air pollutants of 
interest are: carbon monoxide (CO), nitrogen oxides (NOx), sulfur 
dioxide (SOX), volatile organic chemicals (VOCs) and particulate 
matter (PM-10). 

The emission inventory dates of interest are: 

1. January 1, 1990 through December 31, 1990 
and 

2. November 1, 1990 through February 28, 1991 

Does your facility use any one or more of the following for energy 
or heating: 

diesel fuel 
gasoline 
fuel oil 

natural gas 
propane 
waste/reclaimed oil 

coal 
butane 

If so, you will emit the pollutants we are interested in. Often 
these combustion fuels are used for kilns, drying ovens, boilers, 
space heating and electrical generators (including emergency 
generators) among other uses. 

Please complete and return to me no later than February 14, 1992, 
the attached survey form. Return the survey to my attention for 
both of the time periods of interest. If this survey does not 
apply to you, please indicate so and return to my attention for 
inventory purposes. 

I will be happy to help you complete this survey, so if you have 
any questions/concerns, please feel free to contact me at (702) 
383-1276. 

Please be advised that failure to complete and return this form may 
result in enforcement action. 

Sincerely, 

~Qr) :T. WQA.d 
susan--J---War-d 
Emission Specialist 
Air Pollution Control Division 

CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BOULDER CITY HENDERSON 



CLARK COUNTY HEALTH DISTRICT 

P.O. BOX 4426 • 625 SHADOW LANE• LAS VEGAS, NEVADA 89127 • 702-385 -1291 , FAX 702·38 

PETROLEUM PRODUCT USAGE SURVEY 

Please answer the following questionnaire as completely and 
accurately as possible. If you require more of the enclosed 
questionnaires, feel free to xerox this one, or telephone me (702-
383-1276) at the Clark County Health District Air Pollution Control 
Division and I will send you more. Please return completed survey 
by February 14, 1992, to: Susan J. Ward, Clark county Health 
District, Air Pollution Control Division, P.O. Box 4426, Las Vegas, 
NV 89127. 

TELEPHONE NATURE OF BUSINESS -------------------- --------~----------~~ 
PERSON TO CONTACT TITLE ------------------------~ ------------------------
*************SEE BELOW FOR ACCEPTABLE REPORTING UNITS************** 

FUEL TYPE USED AMT USED 1990 AMT USED NOV 90-FEB91 

Natural Gas Units= therms, BTU, cubic feet used 
Propane and Butane= pounds or gallons used 
Coal = pounds or tons used 
diesel and fuel oils= gallons used 

THANK YOU FOR YOUR COOPERATION AND TIME. 

CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BC:>ULDER CITY HENDERSON 



CLARK COUNTY HEALTH DISTRICT 

P.O. BOX 4426 • 625 SHADOW LANE• LAS VEGAS. NEVADA 89127 • 702-385·1291 • FAX 702-384 -5342 

February 12, 1992 

To Whom It May Concern: 

The Clark County Health District Air Pollution Control Division has 
the responsibility of determining the quantity of Criteria Air 
Pollutants released to the atmosphere from industrial and 
manufacturing facilities that have Operating Permits. 

The emission dates of interest are: listed on survey) 

1. January 1, 1990 through December 31, 1990 

2. November 1, 1990 through February 28, 1991 

The following are examples of the type of pollutants that the Air 
Pollution Control Division is interested in: 

Carbon Monoxide 
Sulfur Oxides 
Lead 
Acids 

Nitrogen Oxides 
Particulate Matter (solids 
Volatile Organic Compounds .VOC's 
Air Toxics 

If you produce or use any of the above, or any like them, fill out the 
attached form and return it to my attention. If you feel that this 
survey does not apply to you, call me to confirm and fill out the 
survey in the comment section explaining why and return it to my 
attention. 

Please complete the attached survey form and return it to my attention 
at the Clark County Health District Air Pollution Control Division no 
later than March 6, 1992. If you require any assistance in completing 
the form, feel free to call me at 383-1276. I will be happy to 
answer your questions. 

Thank you for your cooperation. 

Sincerely, 

CLARK COUNTY HEALTH DISTRICT 

&wa..n J. (..ua..A..c\ 
Susan J. Ward 
Emissions Specialist 
-A-i-t'-Fol-lu-tioa Control Division 

SJW/vm 
Attachment 
ws/reggie.ltr 

CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BOULDER CITY HENDERSOI' 



CLARK COUNTY HEALTH DISTRICT 

P.O. BOX 4426 • 625 SHADOW LANE• LAS VEGAS. NEVADA 89127 • 702-385-1291 • FAX 702 - 3 

EMISSIONS INVENTORY SURVEY 

Please answer the following questions as completely, thoroughly and 
accurately as possible. If you require more of the enclosed 
questionnaires, feel free to xerox this one, or telephone me (383-
1276) at the Clark County Air Pollution Control Division and I will 
send you more. Return completed form by March 6, 1992 to: 
Susan J. Ward, Clark County Health District-Air Pollution Control 
Division; P.O. Box 4426, Las Vegas, NV 89127. 

NATUREOFBUSINESS.~~~~~~~~~~~~TELEPHONE.~~~~~~~-

************SEE BELOW FOR APPROPRIATE REPORTING UNITS************* 

POLLUTANT NAME AMOUNT IN 1990 AMOUNT IN NOV90-FEB91 

POLLUTANTS SHOULD BE REPORTED IN GALLONS , POUNDS, TONS OR GRAMS FOR 
THE INDICATED TIME PERIOD. 

· THANK YOU AGAIN FOR YOUR COOPERATION AND TIME, 
CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BOULDER CITY HENDERSON 



SOUfflWEST GAS CORPORATION 
D 
"U ;;o 

SOUTHERN NEVADA - DISTRICT 21 
N .... 

CLARK COUNlY HEALTH orsmrcT DATA REQUESI .. 
~ 
.... 
IS) 

11l90 - 219- DeClvaies ~s), w 
Desa1ptlon Sales Tf1!!1SPDll Tdal (I) 

E 

i 
Residential 55.424!820 0 55.424.820 87!519,580 0 87,519!580 . r 

< 

Commercial 
Small Commercial 21.634,947 0 ~.6.14,947 44,305,981 0 44.305.981 
Large Commercial 18,928,255 532.349 17.460,604 39,759,884 843.470 40,403.334 

I 

Tdal Ccxnmerdal ie,563,202 532.349 39,()95.$1 84.065.845 643.470 84,709,315 

lndudfial, 513.526 14.902.327 15.415.853 4,978.546 50,253,168 55,229,714 

Power Plant 1,844.435 8,822.024 10.668..4'58. 13.526.184 70.78.1.812 84.309.996 

Resale (1) 238,280 4,695.613 '4,931,873 1,496.CYlO 6,348,520 7,844,540 

Tolal Dellveries 96,582.243 ~ 28.952.313 125,534,558 191,584.175 128.028,970 319,613.145 

(1) Resale load Includes the following wstomer cmses: Aesldentfal (73%), Smal Commerdal (20%), 
large Commerdal (6"), and lnwslrial (1 "). ~ ., . 

I\ 
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Sample MOBILE 5 Run for Las Vegas 

5 PROMPT 
Las Vegas 1996 Base Run 

1 TAMFLG 
1 SPDFLG 
3 VMFLAG - Use Las Vegas VMT mix 
3 MYMRFG 
1 NEWFLG 
6 IMFLAG - 1/M program with ITC 
1 ALHFLG 
2 ATPFLG -Anti-Tampering program 
2 RLFLAG - Las Vegas Vapor Recovery Program 
2 LOCFLG - LAP record will appear once, in one-time data section. 
1 TEMFLG - Mobile 5 will calculate the ambient temperature 
4 OUTFMT - 80 Column Descriptive Format 
2 PRTFLG - print exhaust CO results 
1 IDLFLG - No idle emission outputs 
4 NMHFLG - Total organic gasses (TOG) 
3 HCFLAG - Detailed component HC printed 
.735.123.067.012.019.007.027.010 Local VMT Mix 
.043 .090.083.077 .077 .072.066.045.042.044 LDGV 
.046.060 .053 .045 .031 .019.018 .019.014 .009 
.009.008.006.006 .018 
.027.099.089.080.104 .075.059.037.037 .035 LDGT1 
.035.048.042.032.024.017 .020.018.019.012 
.014.010.007 .010.050 
.008.042.046.033.054.043.036.029.030.043 LDGT2 
.036.082.080.070.059.041 .045.050.042.027 
.029.027 .022 .008 .018 
.013 .045 .041 .030 .045 .040 .036 .025 .022 .020 HDGV 
.035.079 .073 .065.049 .039 .044.054 .040 .028 
.030.027 .017 .083 .020 
.043.090.083.077 .077 .072.066.045.042.044 LDDV 
.046.060.053.045.031 .019.018.019.014 .009 
.009.008.006 .006 .018 
.027 .099.089.080.104.075.059.037 .037 .035 LOOT 
.035.048.042.032 .024.017 .020.018.019.012 
.014.010.007 .010.050 
.040.144.084 .073 .095 .098.076.048.046 .033 HDDV 
.038 .035.032.016.013 .014.020.016.019.012 
.012 .008 .006.004 .018 
.024 .. 056 .059 .074 .112 .098 .079 .096 .134 .098 MC 
.091 .079 .000 .000 .000 .000.000.000.000.000 
.000.000.000 .000.000 
1 1 2 1 
83 20 68 99 01 01 096 2 1 2222 2222 220. 1.20 999. 2-speed test 68, incl HDGV 
TECH12.D 1/M data file 
IMDATA4.D 1/M data file 
83 81 99 2222 21 096. 22212112 Anti-Tampering 
92 3 095 095 RLFLAG refueling emission 

c 36 64 13 5 09 o 95 2 1 1 Lo.cal Area Parameterre..c_o_rd_ 
.240 .760 .027 .035 1 Ether Alcohol oxyEther ox 
1 96 19.6 50.0 20.6 27.3 20.6 01 Scenario description record 
01 11 



' 

APPENDIX D 

NON ROAD MOBILE SOURCES 



LEIGH FISHER ASSOCIATES 
Co11sr1ltants to Airport Managrmmt 

Technical Memorandum 

Air Pollutant Emissions Inventory 
McCarran International, North Las Vegas, 
and Henderson Executive Airports 
Prepared for 

Clark County Department of Aviation 
Las Vegas, Nevada 

June 1998 



i 

CONTENTS 

Page 

Methodology and Assumptions ........................ ·-······················-······························ 1 
Aircraft ........................................................................................................................ 1 
Gro1.1nd Service Equipmerit...................................................................................... 6 
Gro1.1nd Access Vehicles ........................................................... -................................ 8 
Point Sources.............................................................................................................. 8 
Disturbed Vacant I.and............................................................................................. 15 

Emissions Inventories.................................................................................................. 15 

Appendix A-Assumptions Used to Model Ground Access Vehicle Emissions 



ii 

TABLES 

Page 

1 Aircraft Fleet Mix and Annual LTO Cycles-McCarran International 
Airport ................................................................................................................. 3 

2 Aircraft Fleet Mix and Annual LTO Cycles-North Las Vegas Airport... 4 

3 Aircraft Fleet Mix and Annual LTO Cycles-Henderson Executive 
Airport................................................................................................................. 5 

4 Ground Service Equipment-McCarran International Airport.................. 7 

5 Summary of Activity on Modeled Roadways and Parking Lots-
McCarran International Airport...................................................................... 9 

6 Assumed Average Daily Traffic Volumes-North Las Vegas Airport...... 10 

7 Assumed Average Daily Traffic Volumes-Henderson Executive 
Airport................................................................................................................. 11 

8 Poirit Source Emission Data-McCarran International Airport ................. 12 

9 Point Source Emission Data-North Las Vegas Airport.............................. 13 

10 Point Source Emission Data-Henderson Executive Airport..................... 14 

11 McCarran International Airport Related Emissions..................................... 16 

12 North Las Vegas Airport Related Emissions.:............................................... 17 

13 Henderson Executive Airport Related Emissions......................................... 18 



' 
AIR POLLUTANT EMISSIONS INVENTORY 

McCarran International, North Las Vegas, 
and Henderson Executive Airports 

This report documents 1997 air pollutant emissions inventories for McCarran 
International Airport, North Las Vegas Airport, and Henderson Executive Airport. 
These inventories will provide a ''baseline" for the establishment of emissions 
budgets to be incorporated in revisions to Nevada's State Implementation Plan (SIP) 
for the Las Vegas metropolitan area. 

The methodology and assumptions used to model emissions at each airport are 
described below and the emissions inventories developed for the three airports are 
then summarized. In addition, the assumptions used to model ground access 
vehicle emissions are set forth in Appendix A. 

METHODOLOGY AND ASSUMPTIONS 

Emissions inventories were prepared using the U.S. Air Force/Federal Aviation 
Administration Emissions and Dispersion Modeling System (EDMS). EDMS is the 
Environmental Protection Agency's preferred guideline model for air quality 
analyses at airports and was used to calculate emissions from the following sources: 

• Aircraft 
• Ground service equipment (GSE) 
• Ground access vehicles (roadways and parking lots) 

Point sources, such as power and heating plants, incinerators, fuel tanks, 
and surface coating facilities 

In addition to the EDMS analysis, particulate emissions from disturbed vacant land 
were calculated using factors developed by the Clark County Department of 
Comprehensive Planning. The methodologies and assumptions incorporated in 
these emissions inventories are described below. 

Aircraft 

Aircraft emissions are a function of the number of aircraft operations, expressed as 
landing and takeoff (LTO) cycles, the types of aircraft used (i.e., fleet mix}, and the 
length of time required for aircraft taxiing. A summary of the assumptions 
incorporated in this analysis follows. 

Aircraft LTO Cycles and Fleet Mix. The annual aircraft LTO cycles and fleet 
mix for each airport under consideration were obtained from the Clark County 
Department of Aviation and the supplemental sources noted. 

1 



• For McCarran International Airport, aircraft activity and fleet mix 
assumptions were based on information contained in the report Noise 
Contour Update-1997/98, McCarran International Airport, prepared by Brown
Buntin Associates, Inc. Aircraft engine types modeled for each aircraft type 
(airframe) were identified by Leigh Fisher Associates using (1) information 
obtained from Back Information Services, and (2) airline operations 
summaries obtained from the Clark County Department of Aviation. 
Table 1 summarizes annual LTO cycles by aircraft type at McCarran 
International Airport. As noted in Table 1, one LTO-cycle consists of two 
operations, a landing and a takeoff. 

• For North Las Vegas Airport, the number of LTO cycles was based on FAA 
control tower operations summaries for the airport prepared by the Clark 
County Department of Aviation. The aircraft fleet mix was based on 
information contained in the Final Environmental Assessment for proposed 
Runway 12L-30R and assumptions set forth in the North Las Vegas Airport 
Master Plan Update. The EDMS incorporates assumed, or "default," engine 
types for each airframe. EDMS default engine types were used for all 
aircraft. Table 2 summarizes aircraft LTO cycles by type at North Las Vegas 
Airport. 

• For Henderson Executive Airport, the number of LTO cycles was based on 
FAA control tower operations summaries prepared by the Clark County 
Department of Aviation. The aircraft fleet mix was based on information 
contained in the Final Environmental Assessment, Master Plan Report 
Recommendations, Henderson Executive Airport, prepared by Leigh Fisher 
Associates. EDMS default engine types were used for all aircraft. Table 3 
summarizes aircraft LTO cycles by type at Henderson Executive Airport. 

Taxiing Time. The EDMS incorporates default operating times for the taxi in 
and out modes of operation for each aircraft type contained in the model database. 
For commercial aircraft, a default time of 26 minutes is assumed. For general 
aviation (GA) aircraft, default times of 16 minutes for piston engine aircraft and 
12 minutes for turbine engine aircraft are assumed. These taxiing times include the 
time required to taxi to and from the runways as well as any delays encountered 
while the aircraft is on the ground. 

To ensure that the emissions inventories did not understate taxiing emissions, 
taxiing times were investigated to determine if actual times exceeded default values 
in the EDMS. Taxiing times at each airport were investigated using the 
methodology described below. 



Table 1 

AIRCRAFT FLEET MIX ANO ANNUAL LTO CYCLES
McCARRAN INTERNATIONAL AIRPORT 

1997 Emissions Inventory 

Aircraft type EDMStype Engine type Annual LTO cycles (a) 

Air carrier Jet 
A320 
A320 
A.300/310 
B727 
8727 
8727 
8727 
8737-200 
8737-200 
8737-200 
B737-300 I 400/500 
8737-300 I 400/500 
B737-300/ 400/500 
B747 
8757 
B757 
8757 
B767 
DC10 
OC9 
LlOll 
MD80 
MD80 
MD80 

Subtotal 

Air taxi/ commuter 
30-50 passengers 
19 passengers 
Multiengine piston 

Subtotal 

General aviation 
Business jet 
Twin engine turboprop 
Twin engine piston prop 
Single engine piston prop 

Subtotal 

Military 
Fighter I trainer 
Twin engine turboprop 

Subtotal 

Total annual LTO cycles 

LTO • Landing and takeoff. 

A320 
A32~200 
A300 
727-200 
727-200 
727-200 
727-200 
737-200 
737-200 
737-200 
737-300 
737-300 
737-300 
747-200 
757-200 
757-200 
757-200 
767-200 
DC1~30 
DC9-30 
LlOll 
MD80 
MD80 
MD90-10 

Dash8 
Dash6 
Aztec 

Lear25 
KingAir200 
Aztec 
Cherokee6 

Fl6 
C130 

• : II" . , -<' ,• ,,,, -~ ,_. .. 

V2500A-1 
V25'27-A5 
CF6-S0C 
JTSD-9 
JT8D-9A 
JTSD-15 
JTSD-17 
JT8D-9A 
JTSD-15 
JTSD-17 
CFM.56-3 
CFMS6-3B 
CFMS6-3Cl 
Default 
PW1D37 
PW2040 
RB211-53SC 
Default 
Default 
Default 
Default 
JTBD-2171 
JTBD-219 
MD90/V2.525-D5 

PWl20 
PT6A-'27 
TIO-~J2B2 

0610-6 
PT6A-41 
TIO-~J2B2 
TIO-~J2B2 

Fl~PW-100 
TS6-A-16 

(a) One LTO cycle equals two operations: a landing and a takeoff. 

3,922 
5,791 

223 
211 

1.261 
6,855 

312 
7,098 
7,469 

165 
58,025 
12.912 
3,655 

157 
6,285 

775 
6,()26 
3,420 
2.132 

606 
1,318 
4,018 
2,.533 __ s 

145,174 

10,618 
16,074 

~ 
~;i:37 

15,418 
10,483 
8,326 

_J§Ml 

50,568 

3,285 
9,629 

12,914 

245,893 
; '.r 

. ~I 

Source: Leigh Fisher Associates based on operations data provided by Brown-Buntin 
Associates, Inc., and airline engine type data obtained from Back Information Services. 
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Table 2 

AIRCRAFT FLEET MIX AND ANNUAL LTO CYCLES-NORTH LAS VEGAS AIRPORT 
1997 Emissions Inventory 

Annual 
Aircraft type EDMStype Engine type LTOcycles 

Itinerant operations 
Single-engine piston prop O\erokee6 TI0-540-J2B2 8,020 (a) 

Single-engine piston prop Cessna 150 ~200 22.370 (a) 

Twin-engine piston prop Piper Navajo TI0-540-J2B2 6,469 
Twin-engine turboprop King Air 200 PT6A-41 1,038 
Twin-engine turboprop Dash6 PT6A-27 1,038 
Business jet Lear24 TFE-731-2-2B 998 

Subtotal 39,933 

Local operations 
Single-engine piston prop O\erokee6 TIO-S40-J2B2 0 
Single-engine piston prop Cessna 150 ~200 0 
Twin-engine piston prop Piper Navajo TI0-540-J2B2 0 
Twin-engine turboprop King Air 200 PT6A-41 0 
Twin-engine turboprop Dash6 PT6A-27 0 

Subtotal 0 

Air taxi operations 
Single-engine piston prop O\erokee6 TIO-S40-J2B2 1.268 
Single engine turboprop King Air 200 (b) PT6A-41 1,887 
Twin-engine piston prop Piper Navajo Tl0-S40-J2B2 19,001 
Twin-engine turboprop Dash6 PT6A-27 14.735 

Subtotal 36,891 

Total annual cycles 76,824 

Note: One touch-and-go (TG) operation equals two local operations. 

LTO = Landing and takeoff. 
TG = Touch and go. 

ArmualTG 
cycles 

0 
0 
0 
0 
0 
0 

0 

12,456 (a) 

33,626 (a) 

9,584 
1,722 

0 

57,388 

0 
0 
0 
0 

0 

57,388 

(a) Based on information contained in the Final Environmmtal Assessment, Proposed 
Runway 12L-30R, North 1As Vegas Airport. 

(b) Modeled as King Air 200 with operations divided by 2 to adjust to single engine. 

Sources: Operations data: Oark County Department of Aviation records. 
Fleet mix: Leigh Fisher Associates, May 1998. 

..·Jt i:-:t ....... 
·· ...... 

. ,, "·p' ..... , .,.; 

I t. i ~-. ~ ~- .~J 

:.-.. . .. ,1 .. .. •' •• • ... f... 
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Table 3 

AIRCRAFT FLEET MIX AND ANNUAL LTO CYCLES
HENDERSON EXECUTIVE AIRPORT 

A,irtaxi 
Single-engine piston prop 
Single-engine turboprop 
Twin-engine turboprop 

Subtotal 

General aviation 
Single-engine piston prop 
Single-engine piston prop 
Twin-engine piston prop 
T~gine turboprop 

Subtotal 

Total annual cycles 

1997 Emissions Inventory 

EDMStype Engine type 

Cherokee 6 TIO-~J2B2 
King Air 200 (a) PT6A-41 
Dash 6 PT6A-27 

Cherokee6 
Cessna 150 
Piper Navajo 
King Air 200 

TIO-~J2B2 
~200 
110-~J2B2 
PT6A-41 

Annual 
LTOcycles 

1,442 
1,997 
5,658 
9,097 

3,118 
4,401 
1,466 

473 

9,458 

18,555 

Note: One touch-and-go (TG) operation equals two local operations. 

LTO = Landing and takeoff. 

Annual 
TGcycles 

0 
0 
~ 

0 

4,.227 
6,127 
1,156 __ o 

11.510 

11,510 

(a) Modeled as King Air 200 with operations divided by 2 to adjust to single engine. 

Sources: Operations Data: Clark County Department of Aviation 
Fleet mix; Leigh Fisher Associates, May 1998. 

' ~ ,.. .. 
' 

' l· . 
I. 

' . I"' ~ r ,. • ~ .,: •. .., .!:· ... • , ,,....... -
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For McCarran International Airport, data from the Consolidated Operations I 
and Delay Analysis System (CODAS) were used to estimate average taxiing 
times for commercial aircraft. CODAS data are collected for scheduled air 
carriers and reflect the actual taxiing times experienced by individual 
aircraft. Average taxiing times for general aviation aircraft at McCarran 
International Airport were estimated by calculating an average taxiing 
distance from the west side general aviation facilities to Runways 1L-19R 
and 1R-19L and calculating the time required at typical taxiing speeds with 
typical delays to cover the distance. On the basis of these analyses, default 
taxiing times in the EDMS database were assumed for all aircraft. 

For both North Las Vegas and Henderson Executive airports, average 
taxiing times for air tour operators and general aviation aircraft were 
estimated using a similar methodology to that used to estimate general 
aviation aircraft taxiing times at McCarran International Airport. On the 
basis of the results of taxiing time analyses, default taxiing times in the 
EDMS database were assumed for all aircraft at North Las Vegas Airport 
and Henderson Executive Airport. 

Ground Service Equipment 

Ground service equipment includes a wide range of vehicles that service aircraft. 
Examples of GSE include tugs that haul baggage carts and other equipment, fuel 
trucks, catering trucks and other service vehicles, and ground power units (GPUs) 
that provide electrical power to aircraft when they are parked. The EDMS database 
includes default GSE assignments for each aircraft expressed in terms of total 
operating times by specified type of vehicle. 

For McCarran International Airport, default GSE assignments contained in the 
EDMS database were compared with the results of a GSE inventory conducted by 
the Clark CoWlty Department of Aviation in 1996. On the basis of this comparison, 
EDMS default assignments of equipment type were revised to reflect the proportion 
of equipment in the 1996 inventory (see Table 4). Because 400 MHz power is 
provided at all existing and planned aircraft gates at McCarran International 
Airport, it was also assumed that the use of aircraft power units (APUs) in 1997 was 
nominal; therefore, no APUs were modeled in the emissions inventory. 

At North Las Vegas and Henderson Executive airports, no GSE assignments were 
made for general aviation aircraft. For air tour operators, it was assumed that 
aircraft tugs would be required. 



Table4 

GROUND SERVICE EOUIPMENT-McCARRAN INTERNATIONAL AIRPORT 
1997 Emissions Inventory 

Number of units 
GSEtype Diesel Gasoline Electric Propane Total 

Air conditioner 8 1 9 
Aircraft stairs 3 3 6 
Air start 9 4 1 14 
Belt loader 9 79 88 
Bob tail 6 6 
Cabin service truck l 3 4 
Cherry picker 3 1 4 
Container loader 4 4 
Deicer 2 4 6 
Forklift 7 5 u 
Fuel tanker 2 4 6 
Golf cart 4 4 8 
Ground power unit 8 2 10 
High lift 1 10 11 
Hoist 1 1 
Hydrant 28 28 
Hydraulic loader 6 2 8 
Lavatory truck 1 9 10 
Lavatory waste 1 1 
Pushback 18 10 2 30 
Scrubber 1 1 
Support vehicle 44 44 
Tug 14 89 3 1 107 
Water cart .l ~ 

.Total 86 315 u 8 421 

GSE = Ground service equipmenL 

Source: Leigh Fisher Associates, May 1998, based on responses to the 
1996 GSE survey for McCarran International Airport conducted 
by the Clark County Department of Aviation. 

. I 
.• I •· . ~ 

- · .. , -h ·l ,!ti, ·""IJ 
tc:;:, I ., . ,,__.-,.----,,,,,.....----·-----·--·----w"' · .. ·. - .• ,.. ... ":~. 
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Ground Access Vehicles 

Ground access vehicle emissions generated on roadways and in airport parking lots 
and garages can be a significant source of emissions. The methodology used to 
model these emissions for the three emissions inventories is described below. 

For McCarran International Airport, annual average daily traffic counts for 
on-airport roadways and parking lots were developed by the Clark County 
Department of Aviation. Table 5 summarizes the average daily vehicular 
activity on the airport roadways and in the parking lots. Appendix A 
provides a detailed description of the on-airport roadway segments and 
associated traffic activity (see Figure A-1 and Table A-1). 

For North Las Vegas and Henderson Executive airports, ground access 
vehicle trips were calculated as shown in Tables 6 and 7, respectively. For 
both airports, vehicle trips associated with general aviation tenants and 
commercial (air tour) tenants were estimated separately. 

To accurately represent conditions in the Las Vegas metropolitan area, mobile 
source emissions factors developed by the Regional Transportation Commission for 
ground access vehicles (see Table A-2) were used in lieu of the factors incorporated 
in the EDMS database for ground access vehicles (with the exception of oxides of 
sulfur). Paved road fugitive dust emissions of 3.06 grams per mile and mobile 
source fugitive dust emissions of 0.098 gram per mile were also incorporated into 
the EDMS database. 

Point Sources 

Point sources of emissions at airports include power generating and heating plants, 
incinerators, fuel storage tanks, and surface coating facilities. For the Clark County 
airport emissions inventories, facilities owned and controlled by the Clark County 
Department of Aviation were modeled in the EDMS. It was assumed that point 
sources not operated by the Clark County Department of Aviation but on airport 
property would be accounted for elsewhere in the SIP. 

Tables 8, 9 and 10 present a summary of point sources at McCarran International, 
North Las Vegas, and Henderson Executive airports, respectively. The tables also 
provide information regarding the volume of fuel consumed by the various point 
sources at each airport. 
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Table 5 

SUMMARY OF ACTIVITY ON MODELED ROADWAYS AND PARKING LOTS
McCARRAN INTERNATIONAL AIRPORT 

1997 Emissions Inventory 

Roadways 
Average annual Average miles Average vehicle 

daily vehicles Miles traveled per vehicle speed (mph) 

40,750 8.33 0.97 25 

Parking lots (a) 

Daily throughput Idle time 
Lot name Type (vehicles) (minutes) 

Silver Garage Short term 4,350 1.5 
Gold Garage Longterm 1,825 1.5 
Oversize Surface Employee 4,400 1.5 
West Side Westside parking 800 1.5 
Spencer Eastside parking 3,500 1.5 
West Departure Departure curbside 11,100 2.8 
East Departure Departure curbside 2,700 2.8 
Courtesy Courtesy curbside 2,000 3.3 
Taxi Taxi curbside 5,200 3.5 
Arrival Arrival curbside 3,200 3.0 

(a) Terminal curbsides were modeled as parking lots to account for dwell times 
reported in the uzs Vegas McCarran International Airport Curbside Traffic 
Simulation Study prepared by SABRE Decision Technologies, October 3, 1996. 

Source: Leigh Fisher Associates, May 1998, based on information provided by 
the Clark County Department of Aviation. 
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Table 6 

ASSUMED AVERAGE DAILY TRAFFIC VOLUMES
NORTH LAS VEGAS AIRPORT 

1997 Emissions Inventory 

Average daily air tour passengers (a) 789 

Average daily aircraft operations (a) 746 

Vehicle trip ends per day: 
Generated by air tour passengers 

Air tour 1 (b) 105 
Airtour2(c) ~ 

Total 124 

Generated by aircraft operations (d) 1,932 

Total daily vehicle trips 2,056 

Note: Load factors and bus capacities based on infor
mation obtained from air tour operators. 

(a) Provided by Oark County Department of 
Aviation. 

(b) Air tour 1 was assumed to consist of 75% of total 
daily passengers in 1997. Assuming 15 seats per 
bus with 75% load factor. 

(c) Air tour 2 was assumed to consist of 25% of total 
daily passengers in 1997. Assuming 30 seats per 
bus with 70% load factor. 

(d) Using a ratio of 2.59 vehicle trip ends per aircraft 
operation based on Institute of Transportation 
Engineers, Trip Generation Manual, Fifth Edition. 

Source: Leigh Fisher Associates, May 1998, except as 
noted . 

- - --;-t ~- tJ.;> ·--··-··-·---·----·----· ---···- .-:·--#-··-·--.. ---- - --:- ---- < .. ' ~~'l ---

-~1.~··-.,,~. ~\': 
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Table 7 

ASSUMED AVERAGE DAILY TRAFFIC VOLUMES
HENDERSON EXECUTIVE AIRPORT 

. , 997 Emissions Inventory 

Average daily air tour passengers (a) 261 

Average daily aircraft operations (a) 176 

Vehicle trip ends per day: 
Generated by air tour passengers 

Air tour 1 (b) 12 
Air tour 2 (c) 14 

Total 26 

Generated by aircraft operations (d) 457 

Total daily vehicle trips 483 

(a) Provided by Oark County Department of 
Aviation. 

(b) Air tour 1 was assumed to consist of 20% of 
total daily passengers in 1997. Assuming 
15 seats per bus with 60% load factor. 

(c) Air tour 2 was assumed to consist of 80% of 
total daily passengei:s in 1997. Assuming 
50 seats per bus with 60°/o load factor. 

(d) Using a ratio of 2.59 vehicle trip ends per 
aircraft operation based on Institute of 
Transportation Engineers, Trip Generation 
Manual, Fifth Edition. .. 

Source: Leigh F1Sher Associates, May 1998, except 
as noted. 

• .. t 1 'f~ 

·1 
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Table 8 

POINT SOURCE EMISSIONS DATA-McCARRAN INTERNATIONAL AIRPORT 
1997 Emissions Inventory 

Tank Annual 
capacity gallons 

Source Type (gallons) used 

Otarter/lntemational Terminal generator Diesel fuel 700 259 
North Finger generator Diesel fuel 600 222 
Bridge Area generator Diesel fuel 1,000 370 
Rotunda Main Terminal generator Diesel fuel 1,000 370 
Heating and ~geration plant Diesel fuel 12,000 4,444 
Heating and refrigeration plant Diesel fuel 12,000 4,444 
Oark County Fire Department Station 13 Diesel fuel 2,000 741 
Oark County Fire Department Station 13 Diesel fuel 500 185 
Oark County Fire Department Station 13 Waste oil 500 n.a. 
South Finger generator Diesel fuel 6,000 2.222 
Satellite 1 generator Diesel fuel 1,500 556 
East Airfield lighting vault generator Diesel fuel 500 185 
Department of Aviation shop Diesel fuel 6,000 20,000 
Department of Aviation shop Unleaded gasoline 10,000 195,000 
Surface coating facility degreasers Solvents 30 1,900 
Paint booth Enamels n.a. 24 
Paint booth Lacquer n.a. 24 
Paint booth Oeaning solvent n.a. 3 
Paint booth Primer n.a. u 

n.a.= Not available. 

Source: Clark County Department of Aviation, May 1998. 

-, ·r· .-_____ _ . ' 

. .. 
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' Table 9 

POINT SOURCE EMISSIONS DATA-NORTH LAS VEGAS AIRPORT 
1997 Emissions Inventory 

Tank Annual 
capacity gallons 

Source Type (gall~) used 

Light trailer generator Diesel fuel n.a. 100 
ATCT emergency backup generator Diesel fuel n.a. 400 
80 Octane fuel truck Gasoline 2,000 31,232 
Jet A tank# 1 Jet A fuel 2,000 460,095 
Jet A tank#2 Jet A fuel 2,000 87,571 
Jet A tank#3 Jet A fuel .2,000 1,038,457 
Low lead fuel truck Avgas 1,200 394,631 
Low lead fuel truck# 2 Avgas 2,000 100,500 
Low lead fuel truck# 3 Avgas 2,000 308,196 
Low lead fuel truck #4 Avgas 2,000 92,965 
Low lead fuel truck #5 Avgas 2,000 81,115 
Low lead fuel tank Avgas 2,000 1,049,122 
Low lead fuel tank #2 Avgas 2,000 1,049,122 
Unleaded tank .Gasoline 600 11,367 

ATCT = Airport traffic control tower. 
n.a. = Not available. 

Source: Clark County Department of Aviation, May 1998. 

, ... 
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Table 10 

POINT SOURCE EMISSIONS DATA-HENDERSON EXEUCTIVE AIRPORT 
1997 Emissions Inventory 

Sowce 

Jet A tank#l 
Jet A tank.#2 
A vgas tank #1 
A vgas tank #2 
Gasoline storage tank 

Type 

Jet A fuel 
Jet A fuel 
Avgas 
Avgas 
Gasoline 

Tank capacity 
(gallons) 

10,000 
10,000 
10,000 
12,000 

600 

Source: Oark County Deparment of Aviation, May 1998. 

I 

~ l 
' • J 

-·- --~~- ~ 
! 

. ; 
........... t.,fl . '• 

Annual 
Gallons Used 

476,564 
476,564 
95,141 

255,223 
5,633 
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Disturbed Vacant Land 

Land that has been cleared or disturbed by construction activity is a source of 
particulate matter as a result of wind erosion. In the 1995 PM-10 SIP prepared by 
the Clark County Department of Comprehensive Planning, a factor 0.4472 ton per 
year for each acre of disturbed land was applied to determine PM-10 emissions 
caused by wind erosion in the Las Vegas Valley airshed. As small particles reflected 
in the PM-10 metric can be removed by wind erosion over time, County staff further 
assumed that approximately 50% of the vacant acreage in the-airshed retained a 
significant reservoir of PM-10. 

For the current emissions inventories, total vacant land (in acres) at each airport was 
estimated by the Clark County Department of Aviation using a geographic 
information system (GIS). Estimates of annual PM-10 generation per acre were then 
applied. 

EMISSIONS INVENTORIES 

The EDMS was used to calculate annual emissions of five pollutants: carbon 
monoxide (CO), hydrocarbons (HC), oxides of nitrogen (NOx), oxides of sulfur 
(SOx), and particulate matter less than 10 microns in diameter (PM-10). As noted 
earlier, PM-10 emissions for vacant disturbed land (on-airport) were also calculated 
using factors developed by the Clark County Department of Comprehensive 
Planning. These additional PM-10 emissions were then added into the 1997 baseline 
inventory tables. · 

Tables 11, 12, and 13 summarize the emissions inventories conducted for McCarran 
International, North Las Vegas, and Henderson Executive airports, respectively. As 
shown in the tables, emissions at the three airports are predominantly a result of 
aircraft and GSE activity. The primary source of PM-10 emissions was disturbed 
vacant land at each of the three airports. As noted earlier, ground access vehicle 
emissions in these inventories address only on-airport roadways and parking 
facilities. A summary of the 1997 emissions for all three Clark County Department 
of Aviation airports follows. 

Pollutant Tons per year 

co 
HC 
NOx 
SOx 

PM-10 

13,999.71 
901.66 

2,193.16 
109.53 
513.59 
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Table 11 

McCARRAN INTERNATIONAL AIRPORT RELATED EMISSIONS 
1997 Emissions Inventory 

Pollutant emissions (tons per year) 
Source co HC NOx 

Aircraft 4,226.33 539.52 1928.19 
GSE 5,520.30 156.46 169.44 
Roadways 234.U 30.60 34.00 
Parking lots 196.76 26.99 9.96 
Stationary sources 0.71 6.67 3.28 
Disturbed vacant land (a) 

Total 10,178.22 760.24 2,144.87 

CO = Carbon monoxide 
GSE = Ground service equipment 
HC = Hydrocarbons 
NOx = Oxides of nitrogen 
PM-10 = Particulate matter less than 10 microns in diameter 
SOx = Oxides of sulfur 

(a) Provided by the Oark County Department of Aviation. 

Source: Leigh Fisher Associates, May 1998, except as noted. 

[ 

.. ~;,: .. •, 
'·. 

'. -·-----.-- . _----------------·-····-. . -- ··-··-- - . ----·--------,.-. 

SOx 

97.28 
7.50 
1.82 
0.43 
0.22 

107.25 
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PM-10 

0.00 
3.90 

50.27 
8.89 
0.23 

237.00 

300.29 



Table 12 

NORTH LAS VEGAS AIRPORT RELATED EMISSIONS 
1997 Emissions Inventory 

Pollutant emissions (tons per year) 
Source co HC NOx 

Aircraft 2,827.93 86.68 18.95 
GSE 393.50 8.81 24.94 
Roadways 3.21 0.42 0.45 
Parking lots 5.71 0.82 0.22 
Stationary sources 0.03 13.61 o.u 
Disturbed vacant land (a) 

Total 3,230.38 110.34 44.68 

CO = Carbon monoxide 
GSE = Ground service equipment 
HC = Hydrocarbons 
NOx = Oxides of nitrogen 
PM-10 = Particulate matter less than 10 microns in diameter 
SOx = Oxides of sulfur 

(a) Provided by the Oark County Department of Aviation. 

Source: Leigh Fisher Associates, May 1998, except as noted. 

SOx 

1.02 
.0.86 
0.02 
0.01 
0.01 

1.92 

17 

PM-10 

0.00 
1.07 
0.67 
0.07 
0.01 

125.00 

126.82 



Table 13 

HENDERSON EXECUTIVE AIRPORT RELATED EMISSIONS 
1997 Emissions Inventory 

Pollutant emissions (tons per year) 
Source co HC NOx SOx PM-10 

Aircraft 571.98 28.95 298 032 0.00 
GSE 15.57 0.26 0.26 0.02 0.00 
Roadways 1.96 0.26 0.29 0.02 0.44 
Parking lots 1.62 0.05 0.07 0.00 0.05 
Stationary sources . 0.00 1.57 0.00 0.00 0.00 
Disturbed vacant land (a) 86.00 

Total 591.13 31.09 3.60 0.36 86.49 

CO = Carbon monoxide 
GSE = Ground service equipment 
HC = Hydrocarbons 
NOx = Oxides of nitrogen 
PM-10 = Particulate matter less than 10 microns in diameter 
SOx = Oxides of sulfur 

(a) Oark County Department of Aviation. 

Source: Leigh Fisher Associates, May 1998, except as noted. 

10··· -~1 

-.... ,;:.: . ; -~- r 
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, Appendix A 

ASSUMPTIONS USED TO MODEL GROUND ACCESS 
VEHICLE EMISSIONS 

This appendix provides a description of the assumptions used to model ground 
access vehicle emissions at McCarran International Airport. Factors used in 
modeling motor vehicle emissions related to ground access at McCarran 
International Airport, North Las Vegas Airport, and Henderson Executive Airport 
are also described. 

. ... 
ASSUMED ROAD NETWORK-MCCARRAN INTERNATIONA.L AIRPORT 

A-1 

Figure A-1 depicts terminal area roadway segments at McCarran International 
Airport modeled for the 1997 emissions inventory. Table A-1 presents detailed 
information regarding each roadway segment modeled in EDMS including: segment 
length, assumed annual traffic volume, assumed annual daily traffic volume, and 
assumed vehicle speed. As noted in Table 1, roadway segments 32, 52, 53, 54, and 56 
were modeled as parking lots in the EDMS to account for vehicle dwell time at the 
terminal curbsides. 

Vehicle trips to the west side of the Airport by general aviation tenants and 
customers, and cargo vehicle trips on Spencer Road (east side of the airfield) were 
also modelled in EDMS. General aviation and cargo vehicle trips were modeled on 
roadway segments 82 and 83, respectively. 

Airport-related traffic beyond the poundaries of McCarran Inte:rnational Airport was 
not modeled in the 1997 emissions inventory. For the purposes of the inventory, it 
was assumed that Airport-related traffic offsite would be accounted for elsewhere in 
the SIP. 

Motor Vehicle Emissions Factors 

Table A-2 presents motor vehicle emissions factors for the Las Vegas metropolitan 
area for three pollutants: carbon monoxide (CO), hydrocarbons (HC), and oxides of 
nitrogen (NOx). To be consistent with motor vehicle emissions modeling conducted 
by the Regional Transportation Commission for the Las Vegas metropolitan area, 
these factors were used instead of default emissions factors contained in the EDMS 
database to model all ground access vehicle emissions. 
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Table A-1 

MODELED TERMINAL AREA ROADWAY SEGMENTS 
1997 Emissions Inventory 

McCarran International Airport 

Segment Annual Average Vehicle 
Segment length traffic daily traffic_ speed 

number(a) (miles) volume volume (mph) 

1 0.08 365,000 1,000 20 
2 0.36 365,000 1,000 20 
3 0.08 1,788,500 4,900 20 
4 0.09 803,000 2,200 20 
5 0.09 803,000 2,200 20 

6 0.13 803,000 2,200 20 
7 0.04 803,000 2,200 20 
8 0.13 803,000 2,200 20 

10 0.08 803,000 2,200 20 

11 0.04 803,000 2,200 20 
12 0.10 985,500 2,700 20 
13 0.06 985,500 2,700 20 
14 0.12 985,500 2,700 20 
15 0.06 985,500 2,700 10 · 

16 0.05 985,500 2,700 10 
17 0.15 2,956,500 8,100 20 
18 0.02 1,788,500 4,900 20 
19 0.10 1,095,000 3,000 30 
20 0.12 693,500 1,900 30 

21 0.13 6,898,500 18,900 30 
22 0.05 5,365,500 14,700 30 
23 0.10 153,300 420 30 
24 0.10 1,533,000 4,200 30 
25 0.09 9,709,000 26,600 30 

26 0.08 2,263,000 6,200 30 
Z7 0.07 4,964,000 13,600 30 
28 0.02 3,650,000 10,000 30 
29 0.15 5,584,500 15,300 30 
30 0.12 3,403,625 9,325 30 

31 0.03 3,403,625 9,325 30 
32(b) 0.18 
33 0.12 666,125 1,825 15 

' ~: 34 0.12 1,168,000 3,200 15 
...,. - ....... ,' 35 0.04 _ 1,606,000 4,49.0 " 20 t.· 

-;·i~·-· - ~ ----"----.'-

LAS563 
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Table A-1 (page 2 of 3) 
MODELED TERMINAL AREA ROADWAY SEGMENTS 
1997 Emissions Inventory 
McCarran International Airport 

~ 

Segment Annual Average 
~ 

Vehicle 
Segment length traffic daily traffic speed 

number(a) (miles) volume volume (mph) 

36 0.15 1,587,750 4,350 15 
37 0.05 3,358,000 9,200 20 
38 0.02 693,500 1,900 15 
39 0.14 1,587,750 4,350 15 
40 0.03 5,721,375 15,675 20 

41 0.04 6,086,375 16,675 25 
42 0.03 3,951,125 10,825 30 
43 0.05 1,204,500 3,300 30 
44 0.19 2,746,625 7,525 30 
45 0.25 2,135,250 5,850 30 

46 0.20 2,609,750 7,150 30 
47 0.06 5,476,750 15,005 30 
48 0.09 365,000 1,000 20 
49 0.02 8,066,500 22,100 30 
50 0.04 8,431,500 23,100 30 

51 0.08 7,665,000 21,000 25 
52 (b) 0.24 
53(b) 0.24 
54(b) 0.21 
55 0.05 2,628,000 7,200 15 

56(b) 0.21 
57 0.02 5,037,000 13,800 15 
58 0.06 5,767,000 15,800 20 
59 0.03 182,500 500 20 
60 0.05 1,898,000 5,200 20 

61 0.03 1,898,000 5,200 20 
62 0.05 2,664,500 7,300 20 
63 0.02 766,500 2,100 20 
64 0.33 766,500 2,100 20 
65 0.23 2,080,500 5,700 30 

66 0.07 2,080,500 5,700 30 
67 0.02 777,450 2,130 30 
68 0.03 1,303,050 3,570 30 
69 0.06 1,554,900 4,260 r··~ 20 ,·,~;i1 ; ' 

10 0.03 777,450 2,130 20 ',;!'". 

- -·--- ,. •}:r,""":"' 
:;, .·~ . ...~ 

'· ., j : ,.. ·, . ,··. 
-A,~; 
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Table A·1 (page 3 of 3) 
MODELED TERMINAL AREA ROADWAY SEGMENTS 
1997 Emissions Inventory 
McCarran International Airport 

Segment 
Segment length 

number(a) (miles} 

71 0.06 
72 0.09 
73 0.06 
74 0.08 
75 0.06 

76 0.04 
77 0.08 
78 0.19 
79 0.09 
80 0.15 
81 0.08 
82 (c) 0.258 
83(c) 0.365 

mph = miles per hour. 

(a) See Figure A-1. 

Annual Average 
traffic daily traffic 

volume volume 

2,080,500 5,700 
730,000 2,000 

1,715,500 4,700 
365,000 1,000 

2,737,500 7,500 

2,445,500 6,700 
2,965,625 8,125 

693,500 1,900 
2,272,125 6,225 
1,606,000 4,400 

666,125 1,825 
292,000 800 

1,277,500 3,500 

Vehicle 
speed 
(mph). 

20 
30 
30 
25 
25 

30 
15 
15 
20 
20 
20 
20 
20 

(l,) Roadway segments 32, 52, 53, 54, and 56 modeled as parking lots to 
account for dwell time at the curbside. 

(c) Not shown on Figure A-1. 

Source: Leigh Fisher Associates, May 1998, based on traffic volumes and 
roadway segments provided by the Clar~ County Department of 
Aviation. ~ 

· .. ··~~· .. I ------~--- ----·--·-·--·------------·-----.,---"'··~..:....,..-....,;..,.· ,._, ___ ., _____ _ 
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Table A-2 

MOTOR VEHICLE EMISSIONS FACTORS 
1997 Emissions Inventory 

Las Vegas Metropolitan Area 

Emissions factors 
Speed (grams per mile) 
(mph) co HC 

2.5 %.26 14.02 
5.0 52.52 6.71 
7.5 37.20 4.62 

10.0 29.40 3.70 
12.5 24.70 3.14 
15.0 21.56 2.74 
17.5 19.30 2.45 
20.0 17.51 2.21 
22.5 15.67 2.02 
25.0 14.20 1.86 

27.5 12.98 1.73 
30.0 11.97 1.62 
32.5 11.11 1.53 
35.0 10.38 1.45 

CO = Carbon monoxide 
HC = Hydrocarbons 
mph = miles per hour 
.NOx = Oxides of nitrogen 

NOx 

3.12 
2.61 
2.41 
2.2.9 
2.22 

2.16 
2.12 
2.10 
2.11 
2.13 
2.14 
2.15 
2.16 
2.18 

Source: Regional Transportation Commission, 1998. 
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FROM: SGPB (652-3316) 

DEPARTMENT OF THE AIR FORCE 
554TH MEDICAL GROUP (TAC) 

NELLIS AIR FORCE BASE NV 89191-5300. 

SUBJ: Air Pollution Information for Calendar Year 1990 

TO: Clark County Health District (Mr. George M. Ellyson) 

FEB 2 6 1992 

1. Enclosed is our calculation of the carbon monoxide pollution 
contribution to the Las Vegas Valley for calendar year 1990 due to 
aircraft activity at Nellis AFB. You are welcome to use th~s 
information in calculating your emission inventory. Please alert us if 
your estimate is significantly different than ours. 

2. If you have any questions or comments please contact Lt Karen Fruin 

_ at JT33l\ 
( ~~~ Col, USAF, MC, FS 

Commander 

:·_..; 
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0 
3~! 

129 

10386 

33312 

20 
20 

20 

20 

20 

5 
5 
5 
C' 
,J 

5 
5 
5 
5 
5 
5 
C' 
,J 

C' 
,J 

C' 
,J 

5 
5 
5 
C' 
,J 

C' 
,J 

5 

5 
C' 
,J 

5 

5 
5 
5 
5 
5 
5 
5 
5 
C' 
,J 

5 
5 
5 
5 
r 
,J 

5 
5 
5 
5 
5 

10 

{;, ·-· •.• 1~,.,. 

0.142 
l:'!.05i 
0.!357 
0.125 
g.125 
S.179 
0.1i9 
!:l.li9 
fJ.179 
~.179 
0.125 
!3. 2ilfi 
e.196 
0.119 
0.119 
0.119 
el.119 
0.1!9 
r..119 
0,1!9 
0.004 
13.042 
0.031 
0.091 
0.e11 
0.949 
0.0~ 

e.~H7 
0.017 
e.011 
0.0!7 
0.017 
0 • .017 

0,023 
0.042 

132. @L~ 

114.00 
356.00 
356.00 
125.8'3 
125.8@ 
48.00 
48. fii1 

48.00 
24.00 
24.~ 

125.80 
62.00 
86.00 
96.00 
96.r.0 
96.~ 
96.B~ 
96. 01? 
96.0~ 
96.00 

1696.ui! 
30.16 
4i.60 

128.~0 
942.60 
212.00 
356.00 

28. iii 
28. lf. 
28.10 
28. HI 

336.80 
336.80 

122.78 
:!.0.16 

37.14 
33.99 
42.61 
42.61 
33.!32 
33.02 
18.04 
18.64 
18.04 
9.52 
9.02 

33.02 
26.r-4 
35.413 
23.99 
23.99 
23.99 
23.99 
·23,99 
23.99 
23.99 
14.25 
2.66 
3.10 

24.46 
2!.i7 
21.8! 
42.61 
g,00 
1.00 
1.00 
1.£i0 
1.00 

12.02 
12.02 
0.00 
0.0~ 
"1 (li7 
' I .., ~ 

0.00 
0.00 

2.66 
0.00 
!3.00 

Hi.88 
15.80 
15.89 
19. ! 1 
19 .11 
6.62 

b.62 
7.77 
i.i7 

19.!1 
S.10 

14.33 
9.413 
9.40 
9.49 
9. 40· 
9.4i1 
9.40 
9.413 

~.44 

2.38 
3.38 
1.69 

11.12 
15.8!3 

fi.20 

3.51 

1 4r •• • J 

2,93 

51.J'BTOTAL 
:5-=-~ .? C ,... r- -::::-· 

,, 

f.~ 
i.~i3 
~i.ei; 
1. 13 

~C" -., ... J,/..;,. 

18.B! 
34.91 
4.69 
0.0g 
0.6f 
3.74 
0.~0 
5.84 
6 .• ?S 
0.5i 

10.BS 
0.0~ 
0.0i1! 
0.50 
0.71 

0.@!3 
!Ulr. 
0.00 
0.f,t; 
0.00 

g,oo 
0.ff 
0.60 
ii. £Iii 
0.00 
0.00 
~.09 
!3. 00 
0.0!3 
0.00 

342.i7 

===================-====================•=========== 
TOTAL 947.98 
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~ CALCULATION OF NEVADA LOCOMOTIVE MIL AGEIFU L CONSUMPTfON - CAL NDAR YEAR 1990 
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-.fl 
0 

(\) 

Tratn 

CALIFORNIA ZEPHYR 

DESERT WIND 

NEV ADA jrOTALS 

m O:SMV52 f;\LOCOMILE\NV 
['-

(\) 

• 

# of II of # of 
Freq Trains Locos Gars 

365 2 2 9 461 

NV 
TraJ11 
Miles 

336,530 

V · NV 
Gallons Loco 

Consumed ... Mi.'les 

3.34 1,124,010 673,060 

365 2 2 5 197 143,810 2.30 330,763 287,620 

!T,-fp y i.. ,v,,,,.l.._ 

tr.,<II; r +'i> /°If, W 

a.... IJCCtl Cflt/kJ... Dtwi g f' 3 .:i 8 H. 

S ... f1.. t J)<,u If p. • ~,( u.~IJ'lh. 

tL~r-

• 

1,454,773 960,680 
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!90RM B-1. ~DENTIFICATION OF RESPONSIBLE AGENCXBS AND 
SPECIFICATION OF GEOGRAPHIC SCOPE 

1.1 AGENCY SUBMITTING THE INVENTORY 

Name Cla.~k' rrw,+~ L-leo. {f()D,sfr,J _ /J,,"r- H5 d[l-+~~d:.r'2/J), ~-
Address p. 0, Box 442& 

las Ve~q s ~ t_J V ~g I Q --=t-

Telephone ( 1-6 ~ ) 3 ~ 3 - I ;:J. r & 
CONTACT PERSON 

Primary - Name &wa.,.., J. lua./\d 
Title P~ 0pe~,~ 
Telephone ( 90;2) 38 3- )~? le 

Secondary - Name (11, k~ 2llus~n 
Title Env1rona1e.ntf.J t.~r1 f M I) nu I !i. .s.-f 
Telephone ( .'t0..2) 3~3- f ;)?L2 

I 

1.2 INVENTORY PREPARATION AGEN<:Y ~ . 

Name CC /-I f) - /.lu1 Po flu U1171 0n t1 P-1 &;LOLQfl 
Address r. () • box. LJ4zw 

Las V<C?c,as, N ·./ 8CJ I ;;l=J-
J 

323- J;l1(p Telephone ( 1° z) 

CONTACT PERSON 

~{SQJ1 T lJax-c,I V 

:i;l •. Primary - Name - , I 

' Title (/n I .":>Si Of'\~-> _:)pe (~i C_l_ , S-t 

Telephone Lt0.;2) ~-1 ~1(t2 



--- ··-·· ·-·---

Secondary - Name fv11 k-e. Elf vson 
Title ~v1ronJte1Jtt1( tlealfh Anllhtsf 

- . - -

Telephon.e L70 2 / 3'6 3- ,:;;_~{p 

1. 3 GEOGRAPHIC AREA INCLUDED IN '!'RE I.NVENTORY 

State Neva.do.... 

Indi vidua .. l counties /Pa.rJ.shes, 
T·owns Included in the ])1.ventozy 

Clar· K rounf'u 
J 

- -

county/Parish/ 
T;ow:n i?opu1ation 

71t. ~sg . ~~:;;; 

- -

I 

[ 

I 

I 

I 

I 

I 

I 

~ 

I 

I 

I 



- APPENDIX B 

FORM B-2. INVENTORY QUALITY RBVIBW RECORD 

2.1 Original Inventory Receipt Date 

Received By: . 

Name 

Affiliation 

Telephone 

2.2 Inventory Review Record . 

Reviewer No. l . . 
Name ~n 0. lJa.Ard ~ Le~1e{ 1- re v1elu 
Aft il iation C( H 0- Ai r- Po I I u f ron Coafml 
Date Review 4-:}4-q;) Initiated 

Date Review 4-30-9~ compl~ted 

Focus of 
Leve.I '~ - S-ld-, on arv ?o ~n-1- · Review 

¥ Pirea... 
7 

SOIAfCe..5 

Reviewer No. 2 

Name fV'l ~ K-e. f_l f 1.tson 
Affiliation C.Ci-10 - M F1[lu+,vn r1onf Y-o f 
Date Review 4-30-9~ ·Initiated 

·· ~ 

Date Review 4-.~o-q:::2 completed 

, Focus cf lj_r,,) 11- -5-a..f-fD(\f!DI_ ¥' Po l-1'\+ , .L rfl. .... ·- ~~w ., r · r ~ .. ~ .. 
'+ {.\ rea. , ~ ~rc.e..-~ I 

.. 



Reviewer No. 3 

Date Review 
Initiated 

Date Review 
Completed 

Reviewer No. 4 

Name 

Date Review 
Initiated 

Date Review 
Completed 

Focus of 
Review 

- I ,.. ::,- -:Z.. 
~~~~~~~~~~~ 

- 2.. ,., -.s -1 -~.:::.... 
~~~~~~~~~~~--

Reviewer No. s 

Name 

Date Review 
Initiated 

Date Review 
Completed 

Focus of 
Review 

----~~--~~~~~~ 

----~~--~~--~--~ 

I 



I 
i 1.1 

I. I. I 

l.t .2 

l. Ll 

' 
1.1.4 

I 

1.1 .• 5 

1. l.6 

I 1.1.7 

1.1.a 

t.1.9 

I. I.ID 

II 

APPENDIX 8 - CO NONAHAlNMENT INYENTORT REYIEV 
TARI.E 8-1. LEVEL f QIIIILI TY AEVIEV CIIECKUSJ 

INVENTORY n,jc1,1cu 

' Is the nonattatmnent area to which the Inventory Is 
annllcable defined? 

llu the cor~ect nonathlnment classlflcatlon (Koderate 
or Serious) [ been Indicated for the Inventory area,7 

! 
Are lndtvtdj,al counties represented In the Inventory 
tdentlfled?J 

Are stfflllrJ l!llllulon totals table, provided for CO 
emtsslon squrces In the Inventory area? 

. j 
Are Slffllllr, emission tohls provided for CO emission 
so11rces on la county-spec! fie bHis? 

I . 
Is the calendar year bash far lhe bHellne Inventory 
speclfledT 

llave each tr the following source types been addressed · 
In the tn~1ntory? 

- Statlona'.ty Paint Sources (SPSJ 

- Statlon1 ,.,, Aflea Sources ISAS I 

- On-R.oad !Mobile Area Sources IOHASI 
j 

- Hon-Ro•4 Mobtle Area Source INNAS) 

Specify tJ. percent contrlbul ton of each of th.e HUtce 
types listed In 1.1.7 to the total Inventory emissions 
for CO. 

-SPS 
-SAS 
-OH/IS 
-NHAS 

Oo the J1sslon esttmtes for CO reflect seasonal and 
Meekdali' i dJustments? 

Have al\ existing regulatory requlr,ements for each 
source category twie been Identified? 

YES HO 

' 

V"" 

\/ 1 
/ 
/ 
./ 
v" 

~ 
v 
v 
V 

./ 

-..:,-

COHHENTS 

0 :J 



I Arr£NDIX R - en NONATTAINM£NT INVENTORY R£YIEV 
TARLE 8-1. l£V£L I QUALITY REVIEV Cll£CkllST 

Y£S NO COMMENTS 

I.Z POINT SOIIRC,(S 

l.Z . I 
.I 

V Have all co
1 
point sources In the nonattalnment area 

I 

with enilss~ns equal to or greater than 100 tons/yr 
been lnclu d In the lnventorv7 

I. z. 2 llave detail ed process and emissions data been provided / I for each CO pol nt 11011rce with eml ss Ions equa 1 to or 
greater tha rt 100 tons/yr? 

1.3 AREA SOIIICI !E 

1.3. l llave each o f the following 1111jor categories of non-
mobile ,rea source emissions been addressed In the 
Inventory? : 

-Stationary Source Fuel Combustion v' 
- lnstf utfonal 

I V • Restd entf 11 

-Vaste D1s'1s1l 1 Treatment and Recovery 
- Onen urning 

v no~ a.pp/ ,cc._b(e 
-HI scel11ne1 1u1 Area Sources / ' 

- Fores Vfldfl res 

• H1na111 d (Slash/Described) Burnlno v 
- Charct al Grl l Hn11 

-/ Lhv,d m,smhel#nev fold us hof 1-ocfo, 
• Strucl ur• Fires ,v 
- Flreff ahtfn11 Tralnlno v Fire 'Cfunsd,chon d,d rof-Pvov,de I-fut cafeqorv 

v rof- a.pp Ji c uhk.1 
V 

' - Airer• ft/Rocket [n11lne Firing and Testing 

l.3.2 Are all area source emission estimates documented by V providing th~ etnlsslon factor and activity level used 
I and the sour es of these data? ·. 
I 

/ I 1.3 .3 \lhere approp rlate, have point sources . contributions 
been subtrac led out from area source category 
estimates? 



1.4 

I I .•. I 

I 
I 

I 
1.4. 2 

I 

I 
,, 

1.4. l I 

I 

I 

! 
I l.4.4 I 

I 

I 

APPENDIX B - CO NDNATfArN.M£1fT INVENTORY AEVICV 
JARU 8-1. LEVEL l (JUAU TY RE.VrEV CIIEClCUST 

HOIUU Stl llctS 

I !lave •11 of the following on-road veMcle class been 
addressed In the lnventoryl 

- light Djlty Gno1 lne Yehtc.1es (LOOV) 

I: - Uaht ohtv linol lne frt1ck!I I fUIGTI I 

- llaht ~tty Gnollne Jrucb 2 fLOGT2, 

- He1Yv D~h Gnol lne Vehl,cles {HOGY) 

- Llaht n~tv 01,esel Yehlc1es ClOO'il 

- llaht ol.ty Olesel Tnicb llDDTl 

- Heavy 'Dirty Ofese1 Vehicles OHJO'II 

' Hu EPA', I NOBIU4 . J ll'IOdel been used to estfmate on
road vehi~l e mblle !lource emiss ion hctorsl 
(bceptla~: California IMY continue to U!III the £MFA£ 
IIIObtle IIIOCfel) 

Ha!I tnfo~tlon been provided to docUllll!nt how on-road 
vehicle 111Dbl1e source emissions estlmate!I •ere 
detemlne~ t1stng KOIHLC4 . 11 

I h lnfonutlon provided to doc1111eiit how each of the 
' followlng HOB1l£4.t Inputs was dertved7 

- vehlcl. miles traveled bv vehicle tvne 

• annua 1 111,l Hge acelJIIIJ 11 t t on Tates and regt st ratl on 
dlstrll-ullon bv vehicle hoe and aae 

I 
- lns11ectton and mlntenance 11roq,rams 

I - antl-U1Q11erln11 programs 

I - ~STH volatility class 

YES NO 

V 

V 

COHM[NJS 



APPENDII R - tD flOHAfTAINMEllf IIIVEftTOllY it[YrEV 
j TABLE 8-l. UYEt I QIJAUJY IEVIEV tHEOKUST 

11 YES NO CCIHMEHTS 
I 

I l.4 . 4. - 111lnlnn and ma,ch111n dat 1y temperature I 
cont'd 

ii - h• e Reid V1111or P1reuure (RVP) 11 
' 1: 

- tn'-use RVP 1,nd In-use start year I 
1l~ltude realon 

,I 
-

. - Cl ~endar vear 

- Ill [l!ed 
! 

• •~lent tfllller1ture 

- . ~r1ttn11 lllodes ;-·E r AJas u:;~-r> 

l.4.5 r, • ~roeedure other thin the MOHL EC. l ffl!Jdel WH used NII I to gter1te emlHlon f1ctors, was the procedure · 
I dentt fhd ind doct111ea ted7 

I.C.6 Are e~tlMtes of nhtcte 1111lH trne1,ed (VMT) provided 
thll ... : 

I 
• Nl~d·t- 11111>~1 fie? 1/ 

I V - vehfcle·tlllHI 1peclflc? 
I 

i I .C.7 Are 1, 11tf111te1 doc:tn!nted by any of the followlng 

I met sT 

urban transportation planning model Inputs and 
I - v ouh,ut, are nrovlded 

I I 
' - tr1fftc count progra111 d1t1 are orovtded 

:1 - ffl ~hway St1tlsttc1 dlt1 are provided 11ong with the 
I algorl thns used to disaggregate the data to the 

county level1 
l - the •lhods used to grow previous year VHf data to I 

the base year are provided ' 

- St~te/loc11 11rogr1111 data are ~rovldl!d 

- ot~r (specify In Conments) 

• 



I APPENDIX B - CO NONATTAINMENT INVENTORY AEYIEV 
TA8LE 8-1. LEVEL I QUALITY AEVIEV Cll[CKLIST 

YES NO COMMENTS 

1.4 .8 !lave all of the following non-road vehicle classes 
been add essed In the Inventory? 

- farm !nuh,ment 

- const uctlon e11ul11111Bnt · 

- Indus ~rial machlnerv 

- lawn llnd aarden eaulnment / . 
I 

snm«nlDbl les 
I 

-
airer aft v 1nformahon v AfYISPC . 

- rallr nad 1 ocmnot Ives v 
- 1111rtr , vessels 

1.4 .9 Vas HOBI l£4.I used to estimate emissions for non-road 
mobile 1 ources? 

1.4.10 If HOB1 ~£4.I was not used, are the emission 
calcula Ion procedures documented by providing the 

! followt Jg parameter•? 

- the ~lsslon factor used 
' 

- the Jource of the emission factor 

I - the I ctlvltv level used 

- the I ource of the activity level 

1.5 OtlAllff ASSmAIICE PAOCmtJRES 

1.5. I Vere qm lily assurance effort, carried out during the / deveto1111 ~nt of the lnventorv? 

1.5.2 If yes, are these efforts documented In the submitted I _W::D"llt}tl.J ~ 
lnvento1 y or an accompanying olan? 

- --· - - · .. 



ArPENDIX B - CO NONATTAINHENT INVENTOflY REYIEV 
TABLE 8-1. LEVCL I QUALIJT REVllV CIIECKLIST 

YES NO COHHENTS 

1.5.3 If I qt 1llty assurance program was used (Question 
1.5. l 1 answered yes), were the following activities 
perfon lied? 

111e1,ures taken to ensure that the point ind 1re1 / 
.. -

: source lists were cnmnlete 

- 1lt~rn1te emission estimation procedures were / 
con,ldered 

- thel1ccur1cy of the data collected as Inputs to the V enil,slons estl111atlon orocedures were checked 

I 
- c11 ,u11tlons were reviewed to Identify errors v 

v - the reasonableness of the resulting emission 
est 1111tes was evaluated 

- an nrliNM!ndent audit of the Inventory was conducted ·v 
- other (please specify) 

j ,. 



APPENnrx B - co NONATTAINMENT INVENTORY R[VIEV 
TAAL£ 0-2. LEVEL II QUALITY REVIEW CHECKLIST 

2. I COMPLETENESS: Cll£CKS - POINT SOURCES 
r 

2.1.l Are the following CO point source categories Included 
In the lnve tory7 

- £xterna1 uel combustion 

- Statlonarv Internal combustion 

- \laste dlsnosal 

- lnd11strl1 ~ orocesses 

2. 2 P110C£11l1RES CHECKS - POINT SOURCES 

2.2.I 

I 2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

I 2. 2. 1 

Does the l1ventory documentation describe the 
methodologf used (I.e., survey, plant Inspections, 
AFS/H£DS, ,ennlt files, etc.) to develop the point 
source Inventory listing? 

Does the point source Inventory reflect a base year 
of 19907 

·uere sunmary emission estimates adjusted to reflect 
the peak 111 season for the Inventory area? 

Vere sUIIIIII ry emission estimates adjusted to reflect 
rule effe1 liveness? 

Does the nventory doc1111entatlon describe the 
methodolo ,v used to define the peak CO season? 

Does the ~olnt source Inventory documentation Include 
the contact oerson(s) for referring questions? 

Select 1 1ubset which represents at least 25X of the 
1 tsted point sources with CO emissions greate'r than 
or equal lo 100 tons/yr and detennlne If the 
following data are compiled and presented for each of 
these so~rces (Note: Identify In the conment column 
the reco~d numbers of these plants that were 
checked) J 

YES NO 

V 

V 

COMMENTS 

- Plent, l eme and location N /A. O~L'f OM~ Poct-rf sooRl! 

-



APPENDIX B - CO IIONATTAIHHENT INVENTORY REVIEV 
I 

TABLE B-2. LEVEL II QUALITY REYIEV CHECKLIST 

YES NO COMMENTS 

2.2.7 - AfS (or NEOS) point ID tJ Io. t>, ,, " o••'- O.,,u't" "'""''"''s 
cont'd 

- SIC code 

- Ope atlng Schedule 

- Ann !cable Requlattons 

I 
- £1111 ston limitations (onlv tf subject to SIP Reg) 

'1 - C1111 Hance vear (onlv If subtect to SIP Rea) I 

I 
- sec Code for Process Unit 

- Oat y Process Rate and units 

- Con rol Equlnment 

- Con rol Uftctencv 

- [1111 tlon Estllnatlon Method 

- £ml ston Factor 

- Ann al Nonbanked emissions 

• Ruh [ffect lveness 

• SeaJonal Adjustment Factor 
I 

- CO Se11on Datlv £111lsstons 
\ I 

2.3 COIISl~TEIICY Ctff.tKS - POINT SOURCES 

2.3.l Are u~ adjusted annual enil11ton estimates for CO frDIII 
point source within 25X of the values reported In AFS 
(or NI OS)T V 

Z.4 CONPl.1 TDl[SS CHECKS - AREA SfUCES 

2.4.l OOH t ""Inventory contain CO area source emission 
est Ima ~el for the following source categories? 

- Stat lonary source fuel combustion 
- El ectrlc utility boilers t/ 



ArP[NOIX e - co NONATTAIHM[NT INVENTORY R[YIEV 
TARLE B-2. l[Y[l II QUALITY R[VIEV Cll[CKLIST 

YES HO COHHEHTS 

2.4.l - I ndustrlat boilers V 
cont'd 

• C Nffllllrclal/lnstltutlonal el<ternat fuel combustion i/ 

• Residential fuel combustion i/ 
' 

• Va1 te disposal, treatment and recovery - ( n-slte Incineration V' .. , I ti <.t:C:. 1.1.1 

-( lnen hurnlna i/ Po,111t• ~t;n o.J r,c, 11u..-no.J 

- Ml~cellaneous area sources 
• Rorest wildfires .,/ 

·I anaaed (slash/described) burning V 

. ' harcoa 1 or I 111 no ' v tJIA P~ n..,,,1~M .... ~ .. ur:1.u~ UQ U<.S:Oil 
I 

• ! tructure fires v' 

• I lreflahtlno training v" l .lVA, f:1) ""tt .io-r =~-- .I ""="'n-a 

• j lrcraft/rocket engine firing and testing V 

2.5 PROC mlllES Cll{CKS - AREA SOURCES 

2.5.1 Vere area CO l!ffllsslon estimates for the following 
c1te1 orles developed using per capita emission 

I fact rs? 

• VI te dl1nosal conilustlon t/ 

• Op n burnlno ,/ 

• St •ucture fl res v 
2.5.2 Vas I ,olnt source fuel use subtracted from total area-

wide fuel use In determining fuel use for stationary 
area 1ource fuel combustion cateaorles7 \/' 

2.5.3 Vere CO emission estimates for forest fires based on 
Info hnatlon obtained from the U.S. Forest Service, ·a 
Sta~: forestry department or a local fire protection 
agen y7 / 



APP£NDIX B - CO NOHATTAINHENT INY[NTIMlY REYIEV 
TABLE 8-2. LEVEL II QUALi TY REVI EV Cll(CKLI ST 

I YES NO i COMMENTS 

1 
2.5.4 Vere d •ta frlllll the census of housing used to estimate 

i/ reside ntlal consurnotlon of wood for fuel use7 ~t1M011 Q\ t'bl\lo\4 U)/11'1.L Q.<;,-d1L ~llL6S hQ"TA i 

Vas ln~onnatlon from the U.S . Forestry Service and/or 2.5 .5 
State orestry department used to estimate total area 
for ma,naged burning? v" 

2.6 mcs,Jm,c, CHECKS - AREA SWIC[S 
~~:ttdt«Pmrn: 

tf.fff.t"'Kfltlllffit"'D.l .:;::: : : :- ;: =~!: : 
,: •.•. • ••••• •.•. !~:(.:,(.".,,.• •.•• : .• _._.:····, '.,'• • .•• ·~·-.:~ ......... 

' 2.7 IDl'll tTm:ss CHEOO - AREA Ofl-llOAD tlJllll[ SOURCES - - 11,; - 2.q," Vt2.eP~~ rd)~!:> PtA&JtJ1f.)G. 

2.7 . l Vere I 11 HOBIL£4.I Input values doclllll!nted? 

2.7.2 Doe1 t he doclJlll!ntatlon describe the derivation of all 
non-dt fault HOBILE4.l Input va1ues7 

2.B Plfflt(I Ul[S C11£CKS - AREA OIHIOAD tlJllll[ SOORCES 

2 .8. l Vere I OBIL£4.l defaults for tamperlno rates used? 

2.8 .2 If alternative t.,..,erlng rate values were used, did 
EPA r•vl~ and approve the survey on which the data 
were l'ased7 

2.8.3 Vere 1 peclflc values for VHT by vehicle type and road 
tvn11 t IAvelooed? 

2.8.4 Vere IIOBIL£4.I default values for annual mileage ./ 

acc~1atton rates, and registration distribution ~y 
vehlc • type and age used7 

2.8.5 VII ti ,e January ASTH volatility class used for 
estl1111 ,ttno CO season gasoline RVP7 

2.8 .6 Vere t he HOD1LE4.I default values used to define 
perce, t of VHT by operat I n11 mode? 

2.8.7 Ooe1 he doc1111entatlon describe how VHT estimates 
were 1 leveloped If the transportation network Input to 
the UI ban transportation model did not Include rural , 
and/01 all urban roads tn the Inventory area7 

• 



APPCNDtX 8 - CO IIONATTAINMENJ INV[NJORY R[YIEV 
TAOL[ 8-2. LEVEL II QIIAlllY REVIEV CHECKUSJ 

ns NO COHKCNTS 

2.9 CONSIST.£11:.Y CllfCKS - AREA OIi-RO.AO M>RILE SOURCES 
,.., - - a.J fl~.-.. fl P, &..., ... .- ,I .. ,, 

2.9. I Vas the value used for average wlntertlffll! temperature 
between 20 and 55°F7 

2.9.2 llu the1 avera11e anumed speed between 2.5 and 55 mh1 

2.9.J Vu tJ ¥NT by road type apportionment within the 
follawl~g ranges? 

- Inter 1tate: Between 13.3 and 27.7 percent of total 
VMT? 

- Othe1 Freewa.y and Cxpressway: Between O and 9.7 
perc1 nt of total VNT? I 

I - Othe1
1 

Principal Arterial: Between 10.5 and 29.2 
percent of total VHJT 

- Minor Arterial: Between 11.7 and 24.3 percent of 
tota' YNJT 

I - Majo Collector: Between 7.1 and 19.7 percent of 
total ¥NT? 

- Minor Collector: Between 0,6 and 3.9 percent "~f I 

tote VHn I 

- Loci : Between 2.6 and 45.4 percent or total VHT7 

2.9.4 h the calculated annual Index or VHT/person within 
the 15 bS to 18991 ranoe? 

2.9.5 h the calculated annual Index of VHT/reglstered 
vehlcl e within the 9181 to 12426 range? 

2.9.6 Is the calculated annual Index or VHT/gal gHollne 
~ sold, ~lthln the ranae or 15.9 to 20.77 

2.10 Ct11Plll'JE11ES5 CHECKS - AREA IIOtl-ROAD M081LE SOURCES 
! 

Does~ Inventory contain CO emission estimates for I 2.10.1 

I the f ,llowlng off-highway sources? 

~ - Conitructlon equlpnent v 1 n o.~ PIUf PAA£!) 'Wt) ,. ,a •• ~ ~ a-A I 



: APPENDIX 9 - CO NONATTAINKENT INYENTMY REVllV 
! JARLE 8-Z. l[V(l II QUAUJY REYIEV CIIECKUST 

YES HO COHH[NTS 

2.10.1 - rndt strlal/cfflllll!rch,1 equhment ~ l~l'I IV- - ·- --- .,.~ ,:{)fl "I--•• 
cont'd 

- RecJeat1on11 vehicles V"' 

- Far,L eciulffll@nl ,/ 

-t.J and urden equlllllll!nl V ·-- ... 
- Air rift \/ ~ 11.l Ill IIOI J /11,.11.-,J"r1'A.1',n..\ fN ~AA ~1) - .. ~ ..... ..... 
- Mar ne vessels - - .NIA. 

' 

! - Ail road, - - p-..... - -,-'I ..,.J /1 ..... a()l},,..-u .~ p,_..,_,.,1,._ 
I 

2.11 "61CCIIUR£S DICt«S - AREA IKIR-RDAD Nllllll[ SOURCES - - r~ST IJ.D,r,u-n, • .11.1,. Pc>n~1~A•I > 2 ~ IU t, ~ 

' 
Vet t~ronnat lon on the population or f1nn equlpnll!nt Z.11. l 
I ten within the Inventory are• collected using data , ... he Census of Aarlculture7 

2.ll.Z V11 the ntll'ber of acres cultlvlted In each Inventory 
are, used to apporUon agricultural equipment fuel 
user I 

2.11.3 Vere 1111l11ton c1lcul1tlons perfonned sep1r1tely for 
con,lnet, balers, harvesters, general purpose 
Nchlnet, 1nd tractors? 

2.ll. 4 Vera e1dt1lon estlNlel fra11 fem equipment adjusted 

! 
to reflect CO se11on acthlh levels? 

2.11.5 Vere local 911Plorent stathltcs for SIC 16 used to 
I ::!:±:tt~ ~;:':;v:!i:~:c::,:~ heavy construction 

2.Jl.8 Vere ~l1ston c11cu1atlons performed separately for the f llowlng equlpnenl types? 

- Tr1l t11vtn11 tractor1 (dt~sell 

I - Tr• btilawlna 101der1 (dteseU 

- Motor scraoer, (diesel and ga,) 
I 

- Scr~pers (diesel) 
' 1, 

• • 



APPCNOIX 8 - CO NOHATTAINHCNT INVENTORY REVIEV 
TARLE 8-2. LEVEL II QUALITY REVIEV CIIECKLIST 

YES NO COHH[NTS 

2.11.6 - Hon-I oad trucks (diesel) tl I tJ. • I) ___ - - P." t~ M,P DL,.•Ull11f, • 
cont'd 

I 
- \lhee 1 tractors (diesel and aasl 

I - Rol lt rs (diesel and aasl 
'1 

I 
! - Uhee 1 doters (diesel) 

- Hise• llaneous construction equipment (diesel and 
onl 

2.11.7 Vere lt cal efflllloyment statistics for SIC codes 10-14, 
20-39, and 50-51 used to estimate the number of 
lndust lal engines In use In the Inventory area? 

2.11.8 Uere c1 i emission calculations performed for the 
follow ng Industrial engine categories? 

- Heav ~ duty dlnel 

- lleav dutv qnol lne 

- ltqh duty gasoline 

2.11.9 Vere n1 in-road motorcyle count estl111t1te1 based on the 
number of motorcycles registered for on-road use? 

I 
2.11.10 Vere en emission calculations performed for non-road 

motorc cle use? 

2.11.11 Vas th a N[OS Fuel Use Report used to estimate the 
amount of fuel used annually tn lawn and garden 

•• eautnm !!nt? 

2.11.12 Uas 1:,1'1'1 and garden fuel use apportioned by small 

i 
enatne type (2-cycle and 4-cvcle)? V 

i 2.11.13 Vere Cf emissions calculated for each lawn and garden I 

enalne tVOf!!? t/ 

2.11.14 Vere ~lsston estimates from lawn and garden I 

equl~nt adjusted to reflect CO season activity 
k-<,\JrN j' 

1 eve ls~ V' I O.tet_", 'f E;A-/2.. f? II 11 rJ I) 

- ---+ 



APPENDIX 8 - CO NONATTAIIIMENT INVENTORY REVIEV 
TARL[ 8-2. LUU II QUALi TT AEVIEV CHECKLIST 

YES NO COHHEHTS 

Z.11.15 Vas air, raft landing and take-off activity determined 
from FA . Air Traffic Activity or Airport Activity 

L:10 t..1'7..u.1110"> e,{ 
I 

Statistics of Certified Route Air Carriers? v rll(u . .rt '-I ~,itl>t.t>1 .Ullal•,(~~{ 

2.11.16 Vere emi ssion estimates for railroad locomotives 
I based 0

1 
quantity of fuel used as recorded In DOE's 

'{}~ i Enerav ala Renorts7 -r" r~IAJ.0 01.A."1 tJ,111 r. 
! 
I Z.11.17 \lere St, te·wlde railroad locomotive emissions 

apport 11 ned to the Inventory area by railroad track /.. r,r7-lr."K #,/'/ ti /.i ;,,;;f inl leage freight density, or nonulatlon7 

Z.11.18 Vas fue const1nptlon for recreational vehicles based 
on Stitt -wide reolatratlon data? 

Z.11.19 If recr1 attonal boats were Included In the CO season 
;;1/A I lnvento y, were the nimi,er of boats (State-wide) 

apportl1 ned lo the Inventory area level based on 
water 91 rface area? f 

2. 11. 20 Vere ml salon estl1111tes for Marine vessels based on ;,;!A quantlt of fuel used as recorded In OOE's Energy 
Data Rei 111rh? 

Z.11.21 Vere 1ti ttstlcs fr0111 Vaterborne Comnerce of the US ~/A used to apportion marine vessel activity by port 
locatlor? 

Z.IZ C0ff5IST1 llCT Cll(CK'S - AR£A IIOll-ltoAD IIJIIILE SOIJH:ES PoJ:O~eT\ rJ..\} ~ 

2 .12. l Are 1nn1 11 e111l11lon 11tl1111te1 for agricultural 
equh1mer .t between 5.14 and 122.80 lbs CO/person? 

2.12.2 Are ann~al l!ffllsslon estimates for non-road 
construdtlon equipment between 17 .42 and 83.02 lbs 
CO/persdn? 

2 .12 .3 Are 1n~~ l emission estimates for Industrial 
1111chlne between 7.7 and 19.7 lbs CO/person? 

I 

Are 1nnJ,1 emission estimates for non-road 
I 

2.IZ.4 
motorcydles between 0.45 and 1.88 lbs CO/person? 



Arr(NDIX 8 - co NOMATTAINH(NT INVENTORY REVIEV 
TABLE B-2. LEVEL II QUALITY REVIEV Cll£CKLIST 

YES NO COHlf£NTS 

2 . 12 . 5 Are annual emission estimates for lawn and garden 
equlDffll!nt b~tween 0.047 and 0.479 lbs CO/person? PtteP~ P.?'\ ~ffi 



Worksheet 

I . I INPUJ Cl IECKS 

EMISSION FACTOR CALCULATIONS AND USE OF MOBILE4.1 
(WORKSHEET ,. ) 

YES COMMENTS 

1 ··, 

a . Ver1 MOBILC4 . l t1111perlng rates used (TAHFLG•l)7 

b. If locality-specific tampering rates were used (TAHFLG 2 ZI. 
Is doc111ientatton provided that the rates used and the 
tamperl1g survey(s) on which they are based were reviewed and 
approved by [PA's Field Operations and Support Division? 

X 

j' 

I 

1 . 1.Z a . Vha average speeds were 1ssuned for each of the following 
roadway types? 

lnterst11tes 

Prlnclp•1 Arterials 

Minor Apterlah 

Major CDI lectors 

Minor Collectors 

Loca 1 f oads 

Any otl er roadway types 
(Specl l y: 

Urban: ~h; Rural : ~h 

Urban : ~h; Rural: ~(~
0
mph 

Urban: ~h; Rura1: ~h 

Urban: ~h; Rural : _______mph 

S 1;) 
Urban: ~h; Rural: _______mph 

Urban: ,i;-~r,Omph; Rural: _______mph 

) Urban: _______mph; Rural : _______mph 

b. Va• the source of the assi.ned average speeds by roadway )<; 
type s eclfled7 

I. 1.3 

I. I. 4 

a . Is the same VMT ml x used for a II roadway types and 
subare1s7 

b. Va1 the HOBIL£4.I VHT mix by vehicle type used (VHFLAG•I)? 

c . rt 1ocallty-speclflc VMT 111lx(es) by vehicle type were used 
(VHfLAi•2 or J) ; are the derivation of these valu~s and the 
data s,urce(s) provided? 

1. Vee MOBIL[4.I annual mileage 1cc1111Ulatlon rates by age 
used ("YMAFG • 1 or 3)7 

>( 

)< 

y 

b. If/ the local tty-specific annual ml leage accumulation rates 
by 1g~ were used for one or more vehicle types, are the 
derlv~tlon of the rates and the data sources(s) provided? ~~~~~~~~~-L-~--'~~-1-~~~~~~~~~~~~~~~~~-" 



I. I. 4 
cont'd 

I. I. 5 

.. 
I. I. 6 

WORKSHEET , 
(Continued) 

I ns 
C, Vere calendar year 1990 area- or State-specific X registration distributions by age used (HYHRFG • 3 or 4)7 

C, If area- or State-specific registration distributions were 
Lsed for one or 1110re vehicle types, are the derivation of the >< rites ind date source(s) provided? 

L If the HOBILE4.I (national) registration distributions 
,~re used, Is justification provided for not having developed 
and used area- or State-specific distributions? -

•• Vere HOBILE4 . l basic emission rates used (NEWFLG•I)? ~ 

t. If~ alternate basic emission rate equations were used 
(N[VFLG•Z), Is justification provided? 

•• Is the area being modeled subject to the requirements of x •n lnspectlon/1111lntenance (1/H) program In the base year? 

I. If the answer to the preceding question was " yes", did the 
I rogram cover: K 
the entire area being modeled? ~!. : 

only I portion of area being 1110deled? 

J. Were the effects of the 1/H program on the emission 
~actors calculated by HOBILE4 . I accounted for (IHFLAG•Z)? 

)( 

I 1· If the program applied only to• portion of the area being 
inodeled, were HOBIL[4.l runs both with and without the 1/H 
~rogram used? 

4. If the 1/N program applied to only a portion of the area, 
ohlt 1re1s are and ire not covered by the program? /I A 
I overed by 1/H: 

i•ot covered by 1/H: 

IIO C(MIENTS 

.. - ·--··· (/ ·: ,. · 1.) ( (/, ·'/,<'.. :..'( ." , .. ','7:; . Ii/ ...~1 ._r;, 

>: 

... , ... .. . , . ·.) / fl; ·.: .. ,. ·•, , ·/ / I .. ;/ 
. i · ·. -~ ;,.. /.: /·" / :· .. I 



• I 
I. I. 6 
cont'd 

I 

! 
I 
: 

1.1. 7 

I. 1.8 

WORKSHEET" 
(Continued) 

f . Ho- was the VMT split from vehicles registered In each of 
the 1/~ domains (covered and not covered) detennlned7 · 

Oat• scurce(s) : 

Oerlvttlon (cite relev•nt section of submittal) 
pgs -i------
a. Ve· e 1ny "1ddltlonal" correction factors (for air 
condlt onlng use, trailer towing, extra load, and/or HDx 
h1.111ldl· y correction) used In the MOOIL£4 . l runs (ALHFLG • 2 
or 3)? 

b. If so, Is Justification provided for the use of these 
correc Ion factors? 

1. Is the are• being modeled subject to the requirements of 
an ant ·t~rlng program (ATP) In the base year7 

b. If the answer to the preceding question Is "yes", did the 
ATP co,er: 

· the entire 1re1 being modeled? 

· onl) • portion of the are1 being modeled? 

c . Wire the effects of the ATP on the eml sslon factors 
calculated by MOOIL(4 . I accounted for (ATPFLG•2)7 

d. I the program applied only to a portion of the area being 
model, d, were MOOILC4 . I runs both with and without the ATP 
used? 

e . I the ATP applied to only a portion of the area, what 
areas are and are not covered by the program? 

Cover, d by ATP : 

Nol covered by ATP : 

ns 

X 

X 

NO C(Ntf.NJS 



: 

I 
1.1.8 
cont'd 

1.1.9 

" 

I 
I 

i 
I 

I 

l 
I. I. 10 

WORJCBHEET • · 
(Continued) 

YES 

J. How was the VMT ,split from vehicles registered In each of 
lhe AIP domains (covered ind not covered) determined? 

I>, t• source (s) : 

bertv1tloh (cite relev1nt section of submltt1l) 
tigs 

•• Vere refueling emissions Included In the emission factors 
X 1lcul1ted by HOBIL(4 . I (RLFLAG • I, 2, 3, or 4)7 

ti. If refueling emissions were !!2! Included In the emission 
actors (ALFLAG • 5), does the submittal make clear that these 

1111lsslons ire 1ccounted for In the stationary (area) source 
,ortlon of the Inventory? 

~. How were the refuel Ing emission f1ctors c1lcul1ted: 

In 9r1111 per gallon (g/g1l) of dispensed fuel llllltlplled by 
he tot1l g1sollne sales (11 rec011111ended In the guidance); or 

In 9r1111 per 111lle (g/ml) multiplied by the total VHT7 

~. If the g/ml • VMT approach Is used, Is Justification for 
not using the preferred approach provlded7 

ii. Is tile area covered by• Stage II (1t-the-p~) VRS 
control program? 

Ir If 10, were the effects of this program on the emission 
1ctors accounted for in the HOBILC4 . I runs (RlflAG • 2 or 417 

i . How were the emlss I on factors calculated by HOBll[4 . 17 

for the entire day X 
on an hourly basis 

both ways 

Vas the appropr1at~ temperature flag setting used 
l[MFLG•I for dally emission factors , T(HFLG•2 for hourly x 

t!mlsslon factors)? 
I .. , 

NO C<NtUTS 

('<I L.: Y/'t ·:• ./, )l f ·.' /J .:'",.,: /i /ii ;· / / ·.~ .t :, • ....\("/ /. .~~,.: .. _J) 

,,,, r 1/ .. ~·'i ·t ·· 1_.1.~:. , .. · .1 / . / (:., 



WORKSHEET 
(Continued) 

I . I . II a . \lha1 were the hydrocarbon (HC) emission factors used 
calcula ed n? 

-total lite (THC) (NHHFLG•l); 

-non-me hane HC (NHHC) (NHHFLG•2); 

-volatt e organic compounds (VOC) (NHHFLG•J); 

-total ~rgantc gasses (TOG) (NHHFLG•4); or 

-non-me hane organic gasses (NHOG) (NHHFLG•S). 

b. Is 1n explanation provided for the choice of HC emission 
factor c~osltlon provided? 

and Is l hls choice consistent with the composition of the 
statto~ary source portion of the emission Inventory? 

ns mtl[NTS 

No-I- A--p~ I I {"., ,:-..4. b I .(?_ 

lteM l.l.12 to ~I c~leted only for areas with 1/M programs operating In the base year (Areas for which the answers to Items l . l .6a and l . l .6c 
were "Yes") . 

1.1.12 a. Ari the l/M program parameters used In the MOBll[4 . l runs ,/' 
provtd d? l". 

b. Caflp1re the par1111eters provided In the Inventory submittal 
to tho e erovlded by (PA 1/H staff . If the parameters agree, 
Nrk " ea ; If they do not agree, 1111rk "no". Note any 
dlacrenanctes In the comnents section. 

-progrllll start year 

-strln~ency level (X) 

-first 1110del year (HY) covered 

-laat ~y covered 

-pre-1~81 MY waiver rate (X) 

-1981• HY waiver rate (X) 

·compliance rate (X) 

-progr~m type (centralized, decentralized computerized, 
decentralized manual) 

X 

)( 

X 



I 
I 

1.1.12 
cont'd 

- requency of Inspections (1nnual, biennial) 

-, ehlcle types covered (lOGY/lDGTI/LOGT2/HDGVJ 

-I est type 

• lternate 1/H credits used 

WORICBHEET · 
(Continued) 

YES 

X 

K 

>< 

C If alternate 1/H credits were used, are these credits 
11~qu1tely docianented and approved for use by EPA 1/H staff? 

llem 1.1.13 to be c·ompleted only for areu with antl-taqierlng programs operating 
and I. l.8c were "Yes") . 
.. 

1.1.13 • Are the ATP parameters used In the H08ll[4.I runs 
X p ovlded7 

b C~are the parameters provided In the Inventory sulxnlttal 
t, those provided by EPA 1/H staff. If the parameters agree, 
111rk "yes"; If they do not agree, mark "no". Note any 
dlacrepancles In the conments section. 

>< -~r09r1111 start year 

·'Int 1110del year (HY) covered x 
- last HY covered X 

-wehlcle ' t'ypes covered (lDGV/LDGTl/lDGTZ/IIDGV) X 
- ~rog·ram type (centralized, decentralized) )( 

·tCJ111Jllance rite (X) X 

-Inspections performed (air system, cat1lyst, fuel Inlet 
restrlctor, tailpipe lead deposit test, [GR system, )( 
e~1poratlve system, PCY, gas cap) 

IIO CINIENTS 

X 

In the base year (Areas for which the answers to Items l . l .8a 

lte111 I.I.I to be completed only for those areas with Stage II vapor recovery syste111 requirements In place In the base year (Areas for which the 
answers to lte111s I. I. 9e and I. I. 9f were "Yes"). 

1.l.14 •• Are the Stage II program parameters used In the H081l[4.1 
r-,ns prov I ded7 



1.1.14 
cont'd 

I terns 
Items 

I. 1.15 

WORKSHEET l 
(Continued) 

ns 

b. C011oare the parMeter, provided In the submittal to those 
provldi d by EPA. If the parlllll!ters agree , mark "yes" ; If they 
do not agree, 1111rk "no" . Note any discrepancies In the 
comnen s section . 

·progr 11111 start year 

·phase In period (years) 

·efflc ~ency at controlling refueling emissions fr1111 LOGVs and 
LOOh (X) 

·efflc !ency at controlling refueling emissions from HOGVs(X) 

NO 

l. l.lS to 1.1.19 deal with the Inputs required In the local Area Parameter Record. 
1.1.16 an ~ 1.1.18 only apply for CO IIIOdellng; Item l . l.19 applies In both cases . 

(for i .rone/HC IIIOdel Ing) 

a. ~r dally ernlsslon factor calculations, are the mlnlllllll 
and xlfMII t~ratures used to model "typical sll!ffler day" 
conditions based on the t~eratures recorded .on the days 
havln~ the ten highest ozone concentrations wft'hln a 3-month 
peak ozone season during 1988-90, as provided In the Inventory 
pre pa atlon guidance? 

b. Vhat are the t'""41ratures used for modeling "typical 
,..,_ r day" e111l11lon factors? 

Min: ___ 0 f, Max: of 

c . \hat are the t'""41r1tures used for modeling average annual 
•Isl ton factors? 

Min: 0 f, Hu: of 

d. s the derivation of the t~eratures used to model 
aver, ge annual emission factors docl.llll!nted7 

C'"4EII TS 

, 

Items 1.1.15 and 1.1.17 only apply for ozone modeling; 

/' / I I " 

.. 



WORKSHEET 
(Continued) 

I YES l II) I 
Items 1. 1.ISe through 1. 1.---151 apply only to •re•s that modeled hourly emission factors . 

I. I . IS 
cont'd 

1.1.16 

e. Vere the hour-by-hour teqier•tures used to model "typical 
Slfflller day" eml u Ion factors hued on the temperatures 
recorded on the days having the ten highest ozone 
concentrations within a 3-month peak ozone season during 1988· 
90 , as provided In the Inventory preparation guidance? 

f . Ii the derivation of the teqieratures used to model 
"typical stmner day" emission hctors on an hour·by·hour basis 
doctm!nted7 

g. Vti.t are the mlnl1111a11 and maxllllU'II teq>eratures used In the 
24-hour period 1110deled on •n hourly basis for modeling 
"typical stmner day" emissions factors, and at what times of 
day do they occur? 

Min: __ 0 f at ___ am/pm 

Ma,c : __ 0 f at ___ am/pm 

h. Are dally emission factors also calcul•ted, using 
consistent teqieratures , for the deter111lnatlon of diurnal 
evaporative and refueling HC emissions (which cannot Ue 
IIIOdeled directly on an hourly basts using HOBILE4.1)7 

I . Is the procedure used to disaggregate the dally diurnal 
evaporative and refuel Ing HC emissions Into hourly emissions 
doclllll!nted? 

(for CO mdel Ing) 

a . for the emission factor calculations, are the temperatures 
used to IIIOdel "typical winter day" conditions based on the .... / 
teqieratures recorded during the ten highest 8-hour CO I\ 
concentrations within a 3·110nth peak CO season during 1988-90, 
11 provided In the Inventory preparation guidance? 

b. What are the teq,eratures used for model Ing "typical 
winter day" emission hctors7 

"1. ·3 0 ..-1 0 Min: _-;:, __ f , Max : ___.LJi_ f 

CIMCENTS 



WORKSHEET 
(Continued) 

1.l . 16 c . Whal are the t111perature1 used for modeling average annual 
cont'd em! ss Io~ factors? 

Hin: __ °F, Mn: __ °F 

d . h the dertvatlon of the t~eratures used to model 
average annual 11111lsslon factors doci.nented? 

I. I. 17 ( For or1 ne/HC IIIDde 11 ng) 

a . \Iha It the 1990 ("period l") RYP used In the HOBILE4.l 
runs? pst 

b. Is he source of thl s value doc..nented7 

c. Wh1 values were used for "period 2" RVP In the HOBILE4 . l 
runs? psi 

What wat the period 2 start year In the MOBIL£4.l runs? 

d. If the "period 2" start year used In the modeling Is 
earlier than 1989, Is any Justification for this 1ss~tlon 
provldekt? 

I. I. 18 ( For CC IIIOde II ng) 

a . Vhat Is the 1990 ("pertod l") AVP used In the HOBILE4 . l 
runs? Cl O psi 

b. Is the source of this va 1 ue doc1111ented7 

YES 

c. Is 1ny winter volatility limit regulation In effect for v 
the ba:e year In the 1re1 being IIIOdeled7 " 

1.1.19 

d. If so, what values were used for "period 2" RYP In the 
MOBIL(• .l runs? ,::2:.0 psi 

What vi lues were used for "period 2" start year In the 
MOBIL( . l runs? qi) 

a . Art the effects of oxygeneted fuels on the emission 
factorf Included In the MOBIU4.l runs (I.e., Is the OKYFLG 
value et to 2 fol lowing the "period 2'' stert yeer on the 
local i rea par111111ter record)? 

X 

NO . CIHIUITS 

,· /, 
_,; ,/,<··;·>/?ZJ I ti tr . -: /;: ~// ,:,.,,,, .. '., '~ ? t:· · ' · t: ~. 

- ';;.E.t ~.Z < 1 I iJ / • > ,r"c) t/ ,C • 



1. 1.19 
cont'd 

WORICSHEET 
(Continued) 

If so, are the values provided for oxygenated fuels llldrket 
hares and oxygen conllnh reasonable? ~ ~-

[, ~, 
Uher blend market shere: _ ,.. __ X 

Alcohol blend market share : ~X 

(ther blend average oMygen content : ~X 

Alcohol blend average oxygen content : ? .f:> X 

Is 1n RVP waiver for alcohol blend fuels In effect in the 
rel being modeled? 

20 to 1.1 . 24 deal with the Inputs required In the Scenario Record 

YES 

X 

1.1.20 h the proper region (I• I~ altitude or 2 • high altitude) X 
ntered In the scenario record? 

1.1. 21 11 the proper calendar year entered In the scenario record? 

·(for ozone/HC inodellng) 
re both 1990 and 1991 HOBIL[4 . I runs used to Interpolate to 
uly 1990 emission factors? 

·(for CO 1110dellng) 
In the conments section, Indicate If 1990 or 1991 HOBIL[4 . I )<. 
e111tsslon factors were used . 

1. 1.22 re HOBIL£4.l runs provided using each of the speeds by 
roadway type or grouping (see Item l . l.2) for which emission >( 
factors are required? 

1. 1.23 1. for dally e11lsslon factors (TCHflG•ll, ts an ani>lent 
t...,erature consistent with the mlnl1111111 and maxl1111a11 )( 
t...,eratures used (mlnt1111a11 ! ani>lent ! maxlfflllll)7 

b. for hourly einlsslon factors (TEMfLG•2), are HOBIL[4 . I runs 
using each hourly ambient t~erature provided? 

I . 1.24 1. Was the standard (20.6/27.3/20.6) operating mode fraction >( 
used? 

b. If the operat Ing mode tract Ions used are different than 
the standard values, Is documentation provided of the method 
by which the values used were developed? 

NO COttfENTS 



I 

I 

' 

I. I. 24 
cont ' d 

lteins 

WORICSHEET . . 
(Continued) 

ns 
c. Are different operating IIIOde fractions used for the 
differ e1~t roa~ay type17 

d. If o, Indicate what fractions were used for each of the 
fol low l~g road types: 

• Inter s ates: Urban _I_/ __ , Rura 1 _!_I_ 

· Prine 11111 Arterials : Urban__/_/_, Rural_/_/_ 

·Minor Arterials: Urban _I_/ __ , Aura 1 _/ _/ __ 

·Major Collectors: Urban_/_/_, Rural _1_1·_ 

·Minor Collectors : Urban_/_/_, Aural -'-'-
·local RNds : Urban _/ _/ __ , Rural _/ _/_ 

d. If different operating mode fractions were used for the 
differ nt roa~ay types, Is the derivation of these values 
doclMII ,ted7 

I. I. 24e II d l.l .24f only apply for areas that modeled hourly emission factors . 

•• Ar a different operating mode fractions used for each hour 
of the day? 

f. II 10, Is the derivation of these values documented? 

MO 

X 

>< 

I t e11 I. I. ZS onl y applies to areas that used additional correction factors to model the emission factors (areas 
I t et11 1.1. 71 WU "ye,"). 

I. I. 2S a. wt lch of the options for appllcatlon of addltlonal 
correc tlon factors was used? 

AlltfU •2 

ALHFL 1•3 

b. vria t value was used for "AC" (fraction of air-conditioner· 
equlp~e d vehicles assumed to actually be using air 
condl I onlng)? ---

Cot4£NTS 

for which the answer to 



l . l. 25 
cont'd 

_. 

1. l. 26 

1. l. 21 

WORKSHEET • 
(Continued) 

ns 
c ! Wh• t "I"" wm ""d lo, "xt OAO" I Im ti o,, of LDGV,, 
L Glls, LOG12s assi.ned to be carrying an extra 500 lb load)7 

LiGV: 
L RGJI: 
Ll>Gl2: 

d Vhat value(s) were used for "TRAILR" ( fraction of LDGVs, 
LOGTls, LOGJ2s asswned to be towing a traller)7 

LbV: 
L JI: 
LOGT2.: 

I 

• Vhat value was used for "ABSHUH" (absolute humidity In 
g alns HJO/lb dry air, used to correct NOx emissions for 
hinldlty 1 

~ Whot d,, b"lb ••d w,t bulb'""'''''"''' w,,, "''d fo, 
termination of air conditioning correction factors? 

0 y: ___ 0 r, Vet: ___ °F 

g Is a rationale provided for the use of these addltlonal 
cbrrectlon factors? 

a Vere locallty-speclflc diesel sales fractions by model 
year for LOVs and LDJs used In the HOBIL£4 . I runs? 

b. Is so, Is the source of the Information and the derivation 
of the values provided? 

a. Vere alternate trip length distribution statistics used In 
the MOBIL£4 . I runs for the calculation of running loss HC 
ulsslon factors? 

ti. If so, Is the source of the Information and the derivation 
of the values provided? 

NO CIN4[NTS 

)( 



Worksheet 

OAh Record 
level NUlllber leld 

Control l 

2 

3 

I 4 

5 

6 

7 
.. 

8 

9 

10 

11 

12 

13 

14 

' 15 

16 

17 

18 

One- time 1 
Data 

2 

J 

MOBILE 4.1 INPUT VALUES QUALITY ASSURANCE 
(WORJCBHEET ) 

fof'lllll 
DAt• Elment Reoutred fol"lllt Allow.1ble Y•lue, Check 

PROHPT I I , :!Al l • 4 ../ IOUH[II 

PROJID 20A4 80 Characters v 

JAHfLG II 1 • 2 V 

SPOFLG II 1 . 4 ..,, .. 

VHFLAG II 1 . 3 " 
NYHRFG II I . 4 V 

HEIIFLG II I - 2 ..,., 

IHFLAG II l · 2 v 

ALHFLG II I - 3 
, / 

ATPHG II I . 2 ,/ 

AL FLAG 11 I • 5 
.., 

;.\! v LOCFLG II l . z 

HHFLG II l • 2 v 

OU1fH1 II l - 5 ,I 

PATFLG 11 I . 4 ..; 

IOLFLG 11 l - 2 
.,, 

l - 5 
~ 

NHFLG 11 

HCFLAG II I . 3 J 

24 or· 48 Ta~erlng Records See Section 2.2. l fract ional units 
( If JAHHG • 2) of User's Gulde to 

Hobt le4 . I 

I VHJ Nix Record (If VHflAG • 3) 8f4 .3 0. 00 · I. 00 , .. · 

24 Htleage Accumulation Rate 8y Age See Sect ion 2.2.3 of User ' s Gu lde to 
Records (If HYHRfG • 2 or 4) Hoblle4.I 

Niss Ing Crror Reviewers 
Value Entry Doci.!nhllon lnlllah/ 
Check Check NIJltler 0.te 

J v er 
./ .I' ( t' 
../ / C (:·' 

../ ·"' ' I ( .. 

" V I .. 
( . 

./ \ / 
( 

v' ~ ' Ct· 
v' 

"" CI:' 
" ,.I ... Cf· 
v V c f' 
-.I V (' (. . 

V 
/ 

( ·(· 

" 
v 

( ' ' ·, 
..; ./ ,_,1·· 
j ../ ( I<" 

•I J ( 1:-, 

I " ( ~-~ 

.,· 
l ' I... ' ,I 

~-, .. ' ( ., 



Dlh Record 
l11'¥41 I NWlber fh Id Dill £1ment 

One-time 4 24 Registration Distribution By Age 
Oat ~ Records (If MYHAFG • 3 or 4) 
(cont.) 

s I to 100 Basic Emission Rate Records 
(If NUIFLG •2) 

(I) ' -NIJ!i>er (N) of BER records lo follow 

2· (N+I) 
• 

·BCR region 

·BCR vehicle type 

' ·BER po 11 utant 

I ·BCR first model yen 

I -BCR last model year 

-New tero-mlle level 
I, -New deterioration rate 

' ·New DRZ 

6 I 1/N Program Descriptive Record 
(If IMFLAG • 2) 

·Prooram st•rt year 

II ·Stringency level (percent) 

I ·First model year 

I ·last IIIOdel year 

~ ·Va Iver rate for pre-1981 models 

~ -Waiver rate for 1981 and l•t•r 
models 

, -Cami lance rate (percent l 

~ -Proqram type 

~ ·Inspection frequency 

WORKSHEET 
(Continued) 

haul red Forwt AIIOIMble V•lues 

See Section 2.2 .3 of User's Guide to 
Hobl le4 . I 

13 I - 100 

II, IX I . z 
11. IX I - 8 

II, IX I - J 

12, IX 60 - 99, 00 · 20 

12, IX 60 - 99, 00 · 20 

F6 .2 IX l o:oo 
F6 .2, IX l 0.00 

F6.2 l 0.00 

12, IX 60 · 99, 00 · 20 

12, IX 10 - 50 

12, IX 41 · 99, 00 · 20 

12, IX 41 · 99 00 · 20 

F2 .0, IX 0 · 50 

rz .o. IX 0 - so 

f3 .0 IX 0 - 100 

II, IX I - J 

II, IX I . l 

Niss Ing [rror Reviewers 
FonMt V.lue [ntry DocURntat I on lnlll•h/ 
Check Check Check lltmber Dile 

V ,/ ../ er 

.. 

V' ,./ \/ (' t' 

v ~, '\./ er· 
../ ,../ v cl<' 
../ v ,/ tA~ 
J v' vi er~ 

..,, 
,I V' ct 

., ,, '···' ( I;" 

.,· J 
,, 

( (.:'' ' 

./ . (' t.~· ' 



O.h Record 
Level lkllber lleld o.u n~t 

One-time 10 ·Vehicle types subject to Inspection 
Data 
(cont.) 

II . -lest type 

12 · 1/H credl t flag 

13 -Transient test first model year 

14 ·Purge system check first model year 

IS ·Pressure check first model year 

I " 1 I ATP Descriptive Record (If ATPFLG 
• 2) 

I ·Proaram start year 

z ·First model year 

3 ·last model year 

4 ·Vehicle types subject to 
Inspections 

s ·Proqram type 

6 ·Inspection freauency 

1 ·C°""llance rate (percent) 

8 - Inspect Ions perfonned 

8 I or 2 Refueling YRS Descriptive 
Records 
(If RLFLAG • 2, J, or 4) 

• Stage JI YRS Input Record 

I ·Stage II start year 
' 

2 ·Phase· In period 

l ·Percent efficiency : LDGV, LDGT 

4 ·Percent efficiency: HOGY 

WORKSHEET 
(Continued) 

Reoulred forw.st 

411, IX 

II, IX 

211 

IX, 12, IX 

12, IX 

12 

12, IX 

12 IX 

12, IX 

411. IX 

II 

II, IX 

F4.0, IX 

811 

All01Mble Values 

I · 2 

I - 3 

I - 2 

41 · 99, 00 · 20 

41 · 99, 00 · 20 

41 · 99, 00 • 20 

60 • 99, 00 · 20 

41 • 99, 00 · 20 

41 • 99, 00 · 20 

I . 2 

I · 2 

l - 2 

0 · 100 

I • 2 

12, IX 89 · 99, 00 • 20 

II I - 5 

IX, 13 0 - JOO 

IX , IJ 0 - 100 

forw.st 
Missing frror IIJ!vl-rs 

V.lue Entry Docimentd I on Int ti• h/ 
Check Check Check N18ber Date 

..,, 
v' ,.I ( f:.' 

../ ./ ,/ 
C' -1:..' 

V v' ,I ct::· 
v ,./ ./ fK° 

-I J .... Ck 
,J ,.J ..... er 

;" v v' <: IC 

II' ,,, ./ (:' t~· 
V ,/ ./ ('.( 

,./ ·' 
., I . 

I/ .... - I. ! 

v \.I \...,..-' e. (< 

,/ ,I ./ cK 
v v· ,/ c~ 

..,. 
l V (' ((' 



Dall Record 
level llulber fie If o.u E1..nt 

1e-t lme • Onboard YRS Input Record 
,ta 
:ont.) 

I -Onboard start veer 

2 -Vehicle tvoes covered 

9 I local Area P1r111111ter Record 
( If LOCflG • 21 

I -Scenario Name 

2 ·HlnlllUII datlv tl"lmerature ( 'Fl 

3 -Haxl111111 dal 1 v t-erature I 'fl 

4 -"Period I" RVP (osl I 

5 -"Period 2" RVP lost) 

6 -"Period 2" start vear 

1 ·Oxygenated fuel flaa 

II -Diesel tales fraction flag 

10 I Oxygenated fuel Descriptive Record 
(If LOCFLG • 2 and OXYFLG • 2) 

I · Ether blends market share 

2 -Alcohol blends market share 

3 -Average oxygen content of ether 
blend fueh (bv welahtl 

4 ·Average oxygen content of alcohol 
blend fuels (by weight) 

5 -RVP waiver switch 

11 I Trip length Distribution Record 
( I f S PDFL G • 4 ) 

WOR!tSHEET 
(Continued) 

IIMul red for111t Allowable Values 

12, IX 89 - 99, 00 - 20 

411 I · 2 

4A4, 2X 16 Characters 

F5.0 0 · 100 

F5.0 10 · 120 

F5.I 7.0 - 16 .0 

rs., IX 7.0 · 16 .0 

12 88 - 99 , 00 · 20 

IX, II I - 2 

IX, II I . 2 

f4 .J, IX 0.0 · 1.00 

F4 .3, IX 0 .0 • 1.00 

f4 .3, IX 0.0 - .027 

F4 .3, IX 0.0 - . OJS 

II I · 2 

6(1X, F4.1) Fractional Units 

fonMt 
Nlsstng Error Reviewers 

Value Entry Docimentlt I on Intl I ah/ 
Check Check Check IIUlliier Dlte 

, / v' v' rr 
J ./ ,I ( r· 

.. , v ' ,,I (' r 
v v' 'V C t:· 

./ J V 
.. ( ( . 

V' J \,.; I , • 1 .. 

v ,I , ..... I. I · ' 
I ' 

,, , ,. ,,.,; (. i· 

../ -I ,/ cv· 
J ,/ v r····· (' .. 

v v .../ •" I< \. . 

/ \, / 
, .I CC'' 

. / ./ , ./ ··' l<s: ( . ·-



O.h Record 
Level Nltlber f eld Del• (h•ent 

One-time 12 I By Hodel Year Inclusion Vector 
, Data Record (If OUTFMT • 5) 

(cont.) 

Scenario I I Scenario Descriptive Record 
( HANOA TORY I 

I -Real on 

z -Calendar vear 

3 ·Average speed 
• If SPDFLG • I .( .... 
• If SPOFLG • 2 

, • 
4 -Ani>lent temoerature rn 
s -Ooeratlno mode fractions 

z l Local Area Par.meter Record 
( I f LOCFLG • ll 

3 l Oxygenated Fuel Descriptive Record 

(If LOCflG • I and OXYFLG • 2) 

4 3 Diesel Sales fractions (If OSFLAG 
• 2 on LAP record and LOCFLG • I) 

s l VHT MI K Record ( If VHFLAG • 2) 

6 l Trip Length Distribution Record 
( If SPOFLG • 3) 

7 I Addlt Iona I Correction factor 
Record 
( If ALHFLG • 2 or JI 

l Air conditlonlno use fraction 

I f-4 Extra load fractions 

5 Trailer towlno frar.tlons 

or 

s~, Percent assumed to be lowing 

WORICBHEET 
(Continued) 

L.nulred format Allowable Y•lues 

811, 2 (IX, 11) I - 2 

II, IX I · 2 

12, IX 60 - 99, 00 · 20 

f4.1 2.5 - 65.0 
8(F4. I, IX) 2.5 - 65.0 

IX, f4.1 0.0 - 110 . 

JIIX, F4.ll 0.0 - 100. 

(See One-time Data Level: Record 19) 

(See One-time Data Level: Record 110) 

See Section 2.3. 10 of User's Gulde to 
Hoblle4 . 1 

8f4 .J 0. 00 - I. 00 

(See One-time Data Level: Record Ill) 

f4.2 0.00 · I. 00 

3f4.2 0.00 · 1.00 

F4 . 2 0.00 · 1.00 

3f4.2 0. 00 • I. 00 

fonut 
Hissing Error Revlewi!rs 

Value Entry l>oc-tat Ion lnltlah/ 
Check Check Check lh .. N:r Date 

../ v . ./ er-
V ,/ .,,. (. {:: 
,/ ../ ../ C'f:: 

../ V ..., (.t 

/ \/ ./ Ck' 
..,J "' \,•• · ' (' r.:· 

-



0.t• Record 
Level IUllber f e1d 

Scenario 6 Dr I 
(cont. I 

9 or 
~D 

o.u Element 

Absolute tiu.tdlt1 level 

Dry and wet bulb t~eratures ('F) 

wonJ.:SHEET 
(Continued) 

Rewired Fo..-t 

f4 . 0 

2F4.0 

Missing Error Reviewers 
fol"lllll Value Entr1 Doc~lltlon lntlllh/ 

AII0111ble Values Check Check Check 11.-.er 0.te 

20 - 140 . 

0 - 110 . 

• 
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SECTION 3 

DETAILED COMMENTS 

Detailed comments resulting from MRl's review of the Clark County, Nevada 
emission inventory are presented in Table 1. Comments are classified as pertaining to 
stationary point sources, stationary area sources, mobile sources, biogenic sources, and 
compliance with the inventory implementation plan (IPP) and QA plan. 

TABLE 1. DIRECTIVES FOR EMISSION INVENTORY REVISION 

Final review 
backcheck 

Comment Section/ 
. 

No. page Comments Not 
Done done 

STATIONARY POINT SOURCES 

1 1-3, 2-3 The CO season daily emissions from point 
sources in Table 1-2 do not equal the CO 

,/ season daily emissions in Table 2-1. This 
discrepancy needs to be resolved. 

2 App.A It is not clear how many chlorinators were in use 
at TIMET in 1990. The CO .emission v 
measurement for chlorination is annotated to 
show that it is based on two chlorinators and 
that TIMET has the capacity to utilize four 
chlorinators. The total 1990 CO emission 
however, is apparently based on using four 
chlorinators. H, on the average, TIMET only 
used two chlorinators during 1990, then the total 
of 10,362.5 TPY is an overestimate; and the 
correct total would be 5,192.5 TPY. If all four 
chlorinators were used during the winter CO 
season of 1990-1991 , then the total of 10,362.5 
TPY is a good estimate. TJMET should be 
contacted to verify CO emissions in winter 1991 
due to chlorination. .. 

MRl-tNl9711-33.8 5 
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Final review -. ·- backcheck 
Comment Section/ 

No. page Comments Not 
Done done 

· ·STATIONARY AREA SOURCES 

3 3-2 The activity levels and emission factors are not 
given for the minor stationary sourc~ listed in 

~ Table 3-1. These could not be found in 
Appencftx B or in the files on the diskettes .which 
accompanied the inventory. Include the activity 
levels and emission factors in the inventory for 
all area sources. 

4 3-4 In Table 3-1 the annual CO emissions and the 
daily CO emissions for minor sta'ionary sources 
are shown to be 798.4 tons and:4374.8_.pounds 
respectively but are shown to be l02l'tons and v 
6879 pounds in Table 1-2. These emissions 
should be the same or the differences should be 
explained. 

5 3-4 In Table 3-1 the annual CO emissions and the 
daily CO emissions for steam generating boilers 
are shown to be 119.8 tons and 2106.37 pounds 
respectively but are shown to be 119.8 tons and 
656.4 pounds in the exaJ11>le in the V documentation and are shown to be 120 tons 
and 1582 pounds in Table 1-2. These 
emissions should match or the differences 

. should be explained . 

6 3-9 In Table 3-4 the CO emissions from residential 
natural gas combustion are shown to be 190 
TPY. In Table 1-2 and in Appendix B these v emissions are shown to be 91 TPY. The CO 
emissions per day are shown to be the same in 
Table 3-4, Table 1-2 and in AppencfDC 8. These 
annual CO emissions should be the same in 
each table or the reasons for the cflfferences 
should be given. 

7 3-9 In Table 3-4 the total CO emissions from natural 
gas combustion is shown to be 478 TPY. In 
Table 1-2 the total CO emissions from natural V gas combustion is shown to be 379 TPY. The I 
daily CO emissions are shown to be the same in 

- Table 3-4 and Table 1-2. The amual CO 
,, 

emissions for total natural gas comDustK>n 

should be the same in these tables or the 
reasons for the differences should be given. 

MRI-MIA9711-33.8 6 



Final review -- backcheck 
Comment Section/ 

No. page Comments Not 
Done done 

8 App.B The annual and period CO emission values have 
been manually changed on the AMS-PC 

~ INV~ORY REPORT for several categories; 
see natural gas, military aircraft and commercial 
aircraft. Explain these changes. 

9 3-7 In the calculation to define brush fires the total v should be 665.5 total acres burned not 66.5.5. 

10 1-3, 3-9 Is softd waste incineration included with the 

tJ/A minor stationary emissions in Table 3-1 or with 
brusMrash fires on page 3-9? Include the solid. 
waste CO emissions in the CO inventory. 

11 The inventory <ftd not include AMS-PC .dbf flies; 

l 

two diskettes were included, with six 

t1/A AMSAREA.XXX files on them. AMSAREA.BK1 
contained parts of the FoxPro help file and some· 
other unreadable data. AMSAREA.BK2 : 

contained what was partia.Dy ref8J!9d to a a 
serni-mobil~ source list, a "portable• source 
list and an asbestos source list. AMSAREA.BK3 
contained the ·Default Emissions File Report". 
Please submit .cl:Jf files. 

MOBILE SOURCES 

12 4-4 Assignment group #8, collector, should be 11/,. 
separated into major and minor coRector roads. 

COMPLIANCE WITH IPP ANO QA PLANS 
.. v 13 The final report should be aucfited. 

MRi-MIR9711-33.8 7 
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RESPONSES TO MRI 
DETAILED COMMENTS ON THE DRAFT 

EMISSIONS INVENTORY FOR LAS VEGAS, CLARK COUNTY NEVADA 

1. The daily CO seasonal emissions from point sources in Table 2-1 are correct. 
The discrepancy in Table 1-2 is attributed to data transfer while documenting the 
emission inventory. Table 1-2 has been corrected to reflect to the true emissions 
from point sources. 

2. TIMET only operated two chlorinators during 1990. The emissions associated 
with this facility were based on source testing and the value of 10,363 tons per year 
is correct. 

3. See attached memorandum from Clark County Health District. 

4. The values iri Table 3-1 are the correct for minor stationary sources. Table 1-2 
been modified to resolve this discrepancy. 

5. Table 3-1 does not contain emissions from steam generating boilers; however, 
Table 3-2 does. The correct value for daily seasonal emissions is 2,106 pounds per 
day. The value in Table 1-2 does not reflect the 80% seasonal adjustment factor. 

6. The 1990 ton per year value in Table 3-4 is a typographical error. The correct 
value is 91 tons per year and Table 3-4 has been changed to reflect this. 

7. Table 3-4 has been corrected in conjunction with the previous comment. 

8. AMS-PC inventory reports were included to provided additional detailed 
information used to calculate emissions. Manual changes occurred as a result of the 
QNQC process. These reports have not been included as part of the final inventory 
as all data has been entered into AIRS and this agency does not have printer 
connectivity with this system. 

9. This typographical error has been corrected. 

10. Solid waste incineration does not occur in this nonattainment area. Therefore, it 
is excluded from the inventory. This fact has also been mentioned in Chapter 3 of 
the inventory. 

11. The diskettes which were included with the draft inventory were in a DOS backup 
format. No diskettes will be submitted with the final Air Quality Implementation Plan 
(AQIP) and Inventory. This information will be available through AIRS. 

12. AMS and AIRS do not differentiate between major and minor collectors. All 
collectors in this nonattainment area are considered as major collectors. 

13. The final Emission Inventory along with the AQIP have undergone a final audit. 
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MEMORANDUM 
FILE: 

TO: Clete Kus, Planner - CC Comprehensive Planning 

FROM: Susan J. Ward, Permit Specialist II .:5fu) 
DATE: September 8, 1992 

R.IR 

RE: MRI Interim Report No. 8 - DRAFT CO Emissions Inventory 

Comment Number 3: 

The minor Stationary Sources were handled as area sources per EPA. 
With EPA's approval, Air Pollution Control Division (APCD) 
submitted al 1 information regarding the individual Stationary 
Sources via AIRS/,\FS. Because there is no ONE emission factor or 
activity level associated with this· sub-group, it could not be 
adequately entered into AMS/PC and therefore was reported to 
AIRS/AFS. 

I hope this adequately explains this discrepancy, if not though, I 
can try again. 

Thanks, Susan 

CLARK COUNTY LAS VEGAS NORTH LAS VEGAS BOULDER CITY HENDERSON 




