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Appendix B: Emissions Inventories Methodology,
Emission Factors, and Emission Estimates

INTRODUCTION

One of the first steps of the proportional rollback model is the development of an
emission inventory for the study area. Annual and 24-hour emission inventories
were prepared for the PMo nonattainment area as required for the PM,, State
Implementation Plan (SIP). For the Bureau of Land Management (BLM) disposal
area, two annual emissions inventories and six 24-hour emissions inventories
were developed. The nonattainment area was designated valley-wide for
descriptive purposes when describing inventories that cover only the BLM
disposal area. All other inventories are micro-scale and described by the name
of the monitoring station upon which the two-kilometer square area is centered.

Dames & Moore prepared the inventories for the five micro-scale sites under
contract to Clark County. A copy of the final report is presented in Appendix D.
The County modified the micro-scale inventories prepared by Dames & Moore
when new data became available. Clark County prepared all other inventories
used for proportional rollback modeling.

The inventories were prepared using four basic steps:

1. Identify potential PM4 sources in the study area;

2. Determine the activity level for each source;

3. Develop emission factors for each source; and

4. Use the activity level and emission factors to calculate the emissions.
In this appendix, each of these steps will be discussed in detail for the
nonattainment area annual inventory, the nonattainment area 24-hour inventory,
the valley-wide annual inventory, the valley-wide 24-hour emission inventory, and
the annual J. D. Smith micro-scale inventory. The change made to the 24-hour
micro-scale inventories will also be discussed. Inventory projections for 2001
and 2006 will be discussed in Appendix E. Calculations of emissions after SIP-
adopted controls are presented in Appendix L.

The inventories were quality assured by an independent contractor. The quality
assurance report is included in this appendix.

POTENTIAL PM4, SOURCES
Potential sources of primary, secondary and condensable PM4, were identified in

the Clark County Emission Inventory Preparation Plan, September 1999." The
procedures by which emissions in a completed base year or projection year

' Clark County Emission Inventory Plan, developed by The Emission Inventory Preparation
Committee, Clark County Department of Comprehensive Planning, September, 1999.
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inventory are estimated can be found in the United States Environmental
Protection Agency (U. S. EPA) guidance document (Guidance).? The potential
emission sources were grouped into four broad categories: stationary point
sources, stationary area sources, nonroad mobile sources and onroad mobile
sources. A detailed listing of the potential sources by category is presented
below.

Stationary Point Sources

e Electric Utilities
Cogeneration Stations
Boilers
Furnaces
Ovens
Food Processing
Agricultural Processes
Service Fuel Combustion
Commercial Fuel Combustion
Sewage Treatment Plants
Landfills
Incinerators
Recycling Facilities
Laundering
Degreasing
Coatings
Solvent Processes
Printing
Spray Paint Booths
Petroleum Marketing
Chemical Manufacturing
Food Processing
Agricultural Processes
Mineral Processes
Metal Processes
Wood and Paper Manufacturing
Glass Manufacturing
Electronics Manufacturing

Stationary Area Sources
e Consumer Products
e Architectural Coatings
e Pesticides

2 Emission Inventory Guidance for Implementation of Ozone and Particulate Matter National
Ambient Air Quality Standards (NAAQS) and Regional Haze Regulations, EPA-454/R-99-006; U.
S. Environmental Protection Agency, April, 1999.
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Fertilizers

Asphalt Paving

Refrigerants

Residential Fuel Combustion
Farming Operations
Construction and Demolition
Paved Road Dust

Unpaved Road Dust
Fugitive Windblown Dust
Fires

Waste Burning

Small Point Sources
Charbroiling/Meat Cooking

Nonroad Mobile Sources

e Aircraft Support Equipment
Aircraft
Trains
Recreational Boats
Off-road Recreational Vehicles
Commercial Equipment
Industrial Mobile Equipment
Farm Support Equipment
Construction and Mining Equipment
Lawn and Garden Equipment
Logging Equipment
Snow Equipment

Onroad Mobile Sources

Light-Duty Passenger Vehicles
Light-Duty Trucks

Medium-Duty Trucks

Light Heavy-Duty Gas Trucks
Medium Heavy-Duty Gas Trucks
Light Heavy-Duty Diesel Trucks
Medium Heavy-Duty Diesel Trucks
Heavy Heavy-Duty Diesel Trucks
Motorcycles

Heavy-Duty Diesel Urban Buses

The list of potential sources presented above was used to review each inventory
area, determine which sources were present, and, when necessary, quantify the
number of each source type.
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Nonattainment Area Potential PMy, Sources

Stationary Point Sources

The Clark County Health District Air Quality Division (AQD) tracks stationary
point sources and issues Variable Location Permits (VLP) to sources that will be
present at one location less than one year. A point source is defined by AQD as
a source having 5.0 tons or more of PM1o emissions a year.® In 1998, within the
nonattainment area, there were 46 permitted point sources and 178 permitted
non-point (emitting less than 5.0 tons PMyo) sources. Seven of the permitted
point sources were considered major sources because they had the potential to
emit at least 70 tons per year of PMyo.

For the 1998 base year emissions inventory, the permitted point sources were
grouped into five general categories:
e Sand & gravel operations;
Utilities — natural gas;
Asphalt concrete manufacturers;
Industrial processes; and
Other sources.
The emissions from non-point sources were labeled “small point sources” and
listed with other area sources.

Stationary Area Sources

Many of the stationary area sources in the list are not present in the
nonattainment area at levels sufficient for further study. Consumer products,
architectural coatings, pesticides, fertilizers, and refrigerants are generally
associated with Volatile Organic Compound (VOC) emissions rather than PM1q
emissions. Farming operations are not present in the nonattainment area at any
level approaching significance. The need for irrigation and the high cost of water
in the area make farming operations economically infeasible. Open waste
burning is prohibited under Regulation 42 of the Clark County Health District Air
Quality Regulations. The only known waste incinerators are permitted as part of
a larger stationary point source. The emissions from these incinerators are
included in the stationary point sources.

Residential Fuel Combustion: Most residential fuel combustion in the Las
Vegas Valley is associated with natural gas-fired furnaces and appliances.
Fireplaces and wood stoves are also present within the nonattainment area.

Natural gas fuel combustion at residences and businesses throughout the
nonattainment area was accessed using the natural gas sales report from
Southwest Gas Corporation for the Southern Nevada Division for 1998.
Southwest Gas Corporation (SWG) is the only supplier of natural gas within the
micro-inventory area. Natural gas combustion was divided into four categories:

® Mike Sword, Assistant Director, Air Quality Division, letter to Russell Roberts, Clark County
Comprehensive Planning, July 26, 2000.
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Residential natural gas;
Commercial natural gas;
Industrial natural gas; and

e NG - Purchased at the source — Carried by SWG.
The category, NG — purchased at the source — carried by SWG, refers to natural
gas combusted by Southwest Gas Corporation (SWG) at compressor stations as
part of the supply system for the natural gas.

Construction and Demolition: Construction on parcels one-fourth acre or
larger is regulated by the AQD through the dust permitting program. Demolition
of buildings 1,000 square feet or greater is also regulated through the dust
permitting program. Construction site emissions were calculated for construction
activities and wind erosion of soil that had been disturbed by construction
activities. There were 19,449 acres of land under construction in 1998.

Paved Road Dust: Paved road dust is recognized as a potentially significant
source of PMyg in the Las Vegas Valley. While classified as an area source in
the PM4o emission inventory plan, paved road dust emissions are presented
under Onroad Mobile Sources in the emission inventories in the SIP. Paved road
dust emissions are included in the transportation conformity budget and were
included with onroad mobile sources for that reason. Vehicle miles traveled
(VMT) within the nonattainment area are modeled by the Regional Transportation
Commission of Clark County (RTC).

Unpaved Road Dust: There are many miles of unpaved roads within the
nonattainment area. As part of the preparation of the inventory for the SIP,
publicly owned and maintained and private unpaved roads were inventoried. The
SIP inventory for the nonattainment area includes 263.5 miles of unpaved roads
in 1998. Unpaved road dust emissions are included in the transportation
conformity budget and were included with onroad mobile sources section of the
inventories for that reason.

Fugitive Windblown Dust: Fugitive windblown dust can occur from any vacant
land parcel. Land within the nonattainment area was broadly classified into the
following categories:

e BLM disposal area — 303,776 acres;
Public and private land (outside the BLM disposal area) — 132,504 acres;
Bureau of Reclamation — 9,689 acres;
Desert National Wildlife Refuge — 226,728 acres;
Lake Mead National Recreational Area — 1,148 acres;
Nellis Air Force Base (outside the BLM disposal area) — 5,700 acres;
Nellis Bombing and Gunnery Range — 8,404 acres;
Nellis Small Arms Range — 11,020 acres;
Piute — Snow Mountain Indian Reservation — 3,907 acres;
Red Rock Canyon National Conservation Area — 195,780 acres;
Spring Mountain State Park — 561 acres;
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e Toiyabe National Forest — 60,073 acres; and
e Floyd R. Lamb State Park — 710 acres.

Vacant land within the boundaries of the BLM disposal area was inventoried by
UNLV. Their report is presented in Appendix D. According to the report
prepared by UNLV, there were 148,575 acres of land described as vacant by the
Clark County Assessor in mid-November of 1999. There were 19,449 acres with
construction in 1998 and 21,881 acres with construction in 1999. Assuming all
construction occurred on vacant land, the acres constructed in 1998 and 87.5
percent (10.5 months out of 12 months) of the acres constructed in 1999 should
be added to the 148,575 acres vacant at the end of 1999 to determine the
number of acres vacant in 1998. The total number of acres of vacant land in the
BLM disposal area in 1998 is 187,189 acres (148,575 acres + 19,449 acres +
19,165 acres).

Vacant land was classified as native desert, stabilized, or unstable for emission
inventory purposes. Vacant land within the BLM disposal area, and the public
and private land outside the BLM disposal area but within the nonattainment
area, was classified using surveys of smaller areas.

For the micro-scale inventories surrounding five monitoring sites, vacant land
was tested using the test methods described in Regulation 90 of the Clark
County Health District Air Quality Regulations (AQR)(See Appendix B). Each
homogeneous area of a given parcel was tested and the vacant land classified
as unstable, stabilized, or native desert. The percentage of vacant land that was
classified as unstable varied between 10 percent and 59 percent. Those micro-
scale areas with the largest number of acres of vacant land averaged almost 20
percent of vacant land classified as unstable. The overall average from all five
micro-inventory sites dropped to 15 percent.

The Clark County Health District’'s (CCHD) enforcement staff was asked to give
an estimate of the vacant land they inspected.* Noting that the enforcement staff
watched for areas where they saw dust being emitted, they gave a qualitative
estimate of the percentage of unstable vacant land from their field observations
at 20 percent.

Several parcels were tested by UNLV using the test methods in Regulation 90 of
the AQR.> Approximately one percent were classified as unstable. The UNLV
study did not subdivide parcels into homogeneous areas to determine
classifications so it is probable that unstable areas within parcels that were
largely stable were not classified as unstable.

* Cheryl McDonnell-Canan and Lewis Wallenmeyer, Clark County Health District, Air Quality
Division, personal communication, 2000.

® James, David, Pulgarin, Johan, Srinivas, Pulugurtha, Edwards, Sherrie, Becker, Jon, and Park,
Monte; Estimation of Valley-wide PM;, Emission Using UNLV 1995 Wind Tunnel-derived
Emission Factors, 1998-1999 Emission Factors, Revised Vacant Land Classifications, and GIS-
based Mapping of Vacant Lands, September 13, 2000.
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From the analysis that is available, the percentage of unstable land can be
limited to a range of one percent to 20 percent. We know that the estimate from
AQD enforcement staff was qualitative and likely to be high because the staff
focuses on unstable areas. The micro-inventory sites are also representative of
areas with higher-than-average PM( sources surrounding them because the
monitors at these sites have measured concentrations above the 24-hour
standard. The UNLV study may have underestimated the percentage of unstable
land because parcels were not subdivided into homogeneous areas. Therefore,
it can be assumed the representative percentage of unstable land within the BLM
disposal area and for public and private use outside the BLM disposal area is
higher than one percent and lower than 15 percent. Rather than assume an
average of eight percent, Clark County Department of Comprehensive Planning
has assumed ten percent of the vacant land is unstable. This may overpredict
the actual emissions from this source, but is unlikely to be an underprediction.
The source can be evaluated to determine potential above-average impacts and
the more conservative estimate is health protective of the exposed population.

The UNLV study did not classify stable land as native desert or stabilized. Using
the three micro-inventory sites with the greatest number of acres of vacant land,
Craig Road, Green Valley, and Pittman, the average percentage native desert
and stabilized land was calculated. The average percentages were then applied
to the stable vacant land (90 percent of vacant land). 67.5 percent of the stable
land was estimated to be native desert and 32.5 percent of the stable land was
classified as stabilized.

Based upon the percentage of unstable land and the ratio of native desert to
stabilized vacant land, the distribution of vacant land is as follows:

e ten percent unstable;

e sixty percent native desert; and

e 30 percent stabilized.

The ratio of unstable to stabilized is three to one, or seventy-five percent
unstable and twenty-five percent stabilized. These factors were applied to the
vacant land in the BLM disposal area and the land outside the BLM disposal area
determined to have public and private use.

Other land uses within the nonattainment area but outside the BLM disposal
boundary were designated vacant. The vacant land classification was based
upon land use. For example, the Nellis Bombing and Gunnery Range was
classified as disturbed because of the activity that takes place there, while the
Toiyabe National Forest was classified as stabilized because of the forest
vegetation that grows there. Table B-1 summarizes the vacant land classification
for the nonattainment area.
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Table B-1

1998 Vacant Land Classification Within the Nonattainment Area (Acres)

Land Use Classification | Acres
BLM Disposal Area Native Desert | 113,804
Stabilized 54,666
Unstable 18,719
Public and Private Lands (outside BLM disposal area) | Native Desert | 80,828
Stabilized 38,426
Unstable 13,250
Bureau of Reclamation Native Desert 9,689
Desert National Wildlife Range Native Desert | 226,728
Lake Mead National Recreational Area Native Desert 8,404
Nellis Air Force Base (outside the BLM disposal area) | Stabilized 5,700
Nellis Bombing and Gunnery Range Unstable 8,404
Nellis Small Arms Range Unstable 11,020
Piute — Snow Mountain Indian Reservation Native Desert 3,907
Red Rock Canyon National Conservation Area Native Desert | 195,780
Spring Mountain State Park Native Desert 561
Toiyabe National Forest Stabilized 60,073
Tule Springs State Park Native Desert 710
Total Native Desert 633,155
Stabilized 158,865
Unstable 51,393

Fugitive dust is presented in the emissions inventory in the following categories:

e Disturbed vacant lands/unpaved parking lots;

e Native desert fugitive dust;
e Stabilized vacant land dust; and
¢ Windblown construction dust.

Fires: A Federal Emergency Management Agency (FEMA) report published in
1994 gave a ratio of 2.3 fires per year per 1,000 people. The 1998
nonattainment area has a population of 1.17 million people. Based upon the

FEMA statistic, there were approximately 2,700 fires within the nonattainment

area.

Charbroiling/Meat Cooking: In May of 1998, a consultant prepared a report
under contract to AQD entitled Las Vegas Valley Broiler Emissions Inventory for

Clark County Health District. Based upon this report, there are 1,460
charbroilers in commercial restaurants in the Las Vegas Valley. The number of
charbroilers was increased by one percent based upon the population ratio to

represent charbroiling and meat cooking throughout the nonattainment area. A
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total of 1,475 charbroilers in commercial restaurants was estimated for the entire
nonattainment area.

Nonroad Mobile Sources

Of the sources listed under nonroad mobile sources, a few were not found in the
nonattainment area. There are not any navigable water bodies within
Hydrographic Basin 212 so recreational boats were removed. Likewise, the
scarcity of water and more economically viable uses of land in Hydrographic
Basin 212 have effectively eliminated agricultural operations in the Clark County
nonattainment area. Therefore, agricultural equipment was not included in the
inventory. Although it does snow occasionally, snow equipment is not
maintained in the region. In 1998, it snowed during the early morning of
December 5. The snow had melted before noon without the aid of any snow
equipment. Logging equipment was also removed from the inventory as no
commercial logging enterprises operate within the Las Vegas Valley.

Nonroad Engines: Of the remaining sources listed under Nonroad Mobile
Sources, all except aircraft and trains have been inventoried in Nonroad Engine
Emission Inventories for CO and Ozone Nonattainment Boundaries Las Vegas
Area.® The carbon monoxide (CO) nonattainment boundary is Hydrographic
Basin 212, matching the nonattainment area for PM1. The inventory was
prepared for 1990 and the nonattainment area population was listed as 741,459.

Based upon the Regional Transportation Commission of Clark County 1997
estimates and projections, the population of the BLM disposal area in 1998 was
1,153,667. A ratio of population from 1990 to 1998 is 1.56 (1,153,667/ 741,459).
This factor was applied to the number of pieces of equipment inventoried in 1990
and the result rounded to the nearest whole number. Table B-2 lists the
equipment in the inventory, the 1990 inventory, and the 1998 projection.

Clark County Department of Comprehensive Planning has estimated from the
most recent census numbers available, though not yet finalized, that over 99
percent of the nonattainment area population is within the BLM disposal area.
Therefore, the BLM disposal area nonroad inventory was increased by one
percent for the nonroad engines in the U. S. EPA report.’

The U. S. EPA report® did not include any equipment counts for airport ground
support equipment. There are four airports in the nonattainment area: Nellis Air
Force Base, McCarran International Airport, North Las Vegas Airport, and Sky
Harbor Airport (Henderson). Aircraft support equipment was included in the
Nonroad Engine and Vehicle Emission Study — Report completed by U. S. EPA

® Nonroad Engine Emission Inventories for CO and Ozone Nonattainment Boundaries Las Vegas
/74rea, U. S. Environmental Protection Agency: Ann Arbor, Michigan, 1992.

Ibid.
® Ibid.
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in 1991.° This report inventoried the entire United States of America. A ratio of
population in the nonattainment area in 1996 to the 1990 national population was
completed as part of the Clark County Carbon Monoxide Air Quality
Implementation Plan.”® The resulting factor was used to estimate the number of
aircraft support equipment for 1996. The population of aircraft support
equipment for 1998 was developed by applying the same RTC growth factors for
population growth from 1996 to 1998 (ratio of 1.1116) to the 1996 CO inventory.

The U. S. EPA report'! on the number on off-road motorcycles appeared to be
significantlg less than the number of off-road motorcycles reported in the CO
inventory.1 Using the nonroad report and applying the appropriate growth
adjustment, an off-road motorcycle population of 772 vehicles would be
estimated. The CO inventory estimated nearly 2,000 off-road motorcycles in use
in the area based in part on vehicle registration of dual purpose vehicles (both
on-road and off-road use). Conservatively, the vehicle population estimates from
the CO inventory were used to estimate the population of off-road motorcycles
for the PM4o SIP.

Due to the number of different types of nonroad engines, the engines were
grouped into five subcategories:

Airport support equipment (ASE);

e Commercial equipment (COM);

e Construction and Mining Equipment (CONS);

e Lawn & Garden Equipment (LEGC); and

Recreational equipment (REC).

The subcategory into which each piece of equipment was placed is abbreviated
in the last column of Table B-2.

Table B-2

Nonattainment Area Nonroad Engines Inventory

1990 1998
. . . . Sub-
Equipment Type Engine Type | Equipment | Equipment
P . - category
opulation | Population
Terminal Tractor Diesel 786 874 ASE
4 Stroke Gasoline 79 88 ASE
Aircraft Support Diesel 116 129 ASE
Equipment
4 Stroke Gasoline 28 31 ASE

® Nonroad Engine and Vehicle Emission Study — Report, ANR-443; U. S. Environmental

Protection Agency, Office of Air and Radiation: Washington, D.C., November, 1991.

'% Carbon Monoxide Air Quality Implementation Plan, Appendices, Volume I, Appendix A:

ﬁmission Inventory, Clark County Department of Comprehensive Planning, October, 1995.
Op. Cit.

2 Op. Cit.
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Table B-2

Nonattainment Area Nonroad Engines Inventory

(continued)

Generator Sets < 50 HP Diesel 6 9 COM
4 Stroke Gasoline 87 136 COM
2 Stroke Gasoline 1 2 COM
Pumps < 50 HP Diesel 2 3 COM
4 Stroke Gasoline 17 27 COM
2 Stroke Gasoline 3 5 COM
Air Compressors < 50 HP | Diesel 1 2 COM
4 Stroke Gasoline 6 9 COM
Welders < 50 HP Diesel 3 5 COM
4 Stroke Gasoline 10 16 COM
Pressure Washers 4 Stroke Gasoline 8 12 COM
<50 HP
Forklifts Diesel 1 2 COM
4 Stroke Gasoline 1 2 COM
Asphalt Pavers Diesel 59 92 CONS
4 Stroke Gasoline 11 17 CONS
Tampers/Rammers 4 Stroke Gasoline 4 6 CONS
2 Stroke Gasoline 84 131 CONS
Plate Compactors Diesel 8 12 CONS
4 Stroke Gasoline 831 1296 CONS
2 Stroke Gasoline 196 306 CONS
Concrete Pavers Diesel 20 31 CONS
Rollers Diesel 325 507 CONS
4 Stroke Gasoline 83 129 CONS
Scrapers Diesel 161 251 CONS
Paving Equipment Diesel 164 256 CONS
4 Stroke Gasoline 820 1279 CONS
2 Stroke Gasoline 44 69 CONS
Surfacing Equipment 4 Stroke Gasoline 115 179 CONS
Signal Boards Diesel 76 119 CONS
4 Stroke Gasoline 6 9 CONS
Trenchers Diesel 189 295 CONS
4 Stroke Gasoline 101 158 CONS
Bore/Drill Rigs Diesel 29 45 CONS
4 Stroke Gasoline 31 48 CONS
Excavators Diesel 230 359 CONS
Concrete/Industrial Saws | Diesel 1 2 CONS
4 Stroke Gasoline 139 217 CONS
Cement and Mortar Diesel 15 23 CONS
Mixers
4 Stroke Gasoline 869 1356 CONS
Cranes Diesel 368 574 CONS
4 Stroke Gasoline 9 14 CONS
Graders Diesel 262 409 CONS
Off-Highway Trucks Diesel 62 97 CONS
Crushing/Processing Diesel 27 42 CONS

Equipment
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Table B-2

Nonattainment Area Nonroad Engines Inventory

(continued)

4 Stroke Gasoline 4 6 CONS
Rough Terrain Forklifts Diesel 202 315 CONS

4 Stroke Gasoline 8 12 CONS
Rubber Tired Loaders Diesel 785 1225 CONS

4 Stroke Gasoline 13 20 CONS
Rubber Tired Dozers Diesel 29 45 CONS
Tractors/Loaders/ Diesel 1120 1747 CONS
Backhoes

4 Stroke Gasoline 5 8 CONS
Crawler Tractors Diesel 1070 1669 CONS
Skid Steer Loaders Diesel 562 877 CONS

4 Stroke Gasoline 104 162 CONS
Off-Highway Tractors Diesel 146 228 CONS
Dumpers/Tenders Diesel 1 2 CONS

4 Stroke Gasoline 91 142 CONS
Other Construction Diesel 45 70 CONS
Equipment

4 Stroke Gasoline 4 6 CONS
Lawn & Garden Tractors Diesel 282 440 LEGC

4 Stroke Gasoline 7822 12202 LEGC
Chippers/Stump Grinders | Diesel 20 31 LEGC

4 Stroke Gasoline 19 30 LEGC
Commercial Turf Diesel 102 159 LEGC
Equipment

4 Stroke Gasoline 557 869 LEGC
Other Lawn & Garden 4 Stroke Gasoline 331 516 LEGC
Equipment

2 Stroke Gasoline 128 200 LEGC
Trimmers/Edgers/ 4 Stroke Gasoline 26 41 LEGR
Brush Cutters

2 Stroke Gasoline 21786 33986 LEGR
Lawn Mowers 4 Stroke Gasoline 37290 58172 LEGR

2 Stroke Gasoline 4166 6499 LEGR
Leaf Blowers/Vacuums 2 Stroke Gasoline 3121 4869 LEGR
Rear Engine Riding Diesel 6 9 LEGR
Mowers

4 Stroke Gasoline 1000 1560 LEGR
Front End Mowers 4 Stroke Gasoline 161 251 LEGR
Shredders <5 HP 4 Stroke Gasoline 101 158 LEGR

2 Stroke Gasoline 23 36 LEGR
Specialty Vehicles/Carts Diesel 8 12 REC

4 Stroke Gasoline 257 401 REC

2 Stroke Gasoline 494 771 REC
All Terrain Vehicles 4 Stroke Gasoline 2904 4530 REC
(ATVs)

2 Stroke Gasoline 327 510 REC
Minibikes 4 Stroke Gasoline 120 187 REC
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Table B-2

Nonattainment Area Nonroad Engines Inventory
(continued)

Off-road Motorcycles 4 Stroke Gasoline N/A 1027 REC
2 Stroke Gasoline N/A 864 REC
Golf Carts 4 Stroke Gasoline 231 360 REC
2 Stroke Gasoline 71 111 REC

Aircraft Emissions: As previously mentioned, there are four airports in the
nonattainment area. An outside contractor estimated emissions from aircraft
from the three airports under the jurisdiction of the Clark County Department of
Aviation and provided the inventory to Clark County Comprehensive Planning.™
Similarly, Nellis Air Force Base (Nellis AFB) used another outside contractor to
calculate aircraft emissions for 1998 from the airbase. The aircraft emissions
inventory for Nellis AFB was also provided to Clark County.™

Train Equipment: Two types of railroad activity occur in the Las Vegas Valley:
line haul and track switching. Union Pacific Railroad is a Class | railroad that
operates in the Las Vegas nonattainment area. A total of 41 track miles are
within the nonattainment area, with less than one percent outside the BLM
disposal boundary area. Union Pacific’s switching operations include two switch
engines.

Onroad Mobile Sources

Provided by Guidance and included in the emission inventory plan was a listing
of different onroad vehicle types typically found in metropolitan areas. In addition
to the exhaust, brake wear, and tire wear emissions from these vehicles, paved
road dust, unpaved road dust, and highway construction emissions were
included in the emission inventory under onroad mobile sources. These sources
were grouped in this manner to aid in the development of the transportation
conformity budget determination.

BLM Disposal Boundary Area Inventory of Potential PM,, Sources

The 1998 inventory for the BLM disposal area matches the inventory for the
nonattainment area for most sources except vacant land. The population within
the BLM disposal area is estimated to be over 99 percent of the population of the
total nonattainment area. Sometimes the nonattainment area inventory has been
scaled based upon this population increment as previously described. Many
times an entire source category is the same because all of the sources are within

13 PM;, Emissions Inventory — McCarran International Airport, North Las Vegas Airport,
Henderson Executive Airport, submitted to Clark County Department of Aviation, February, 2000.
' Catherine MacDougall, Dames & Moore, Inc., personal communication to Rick Matar, Clark
County Department of Comprehensive Planning, 1999.
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the BLM disposal area, such as all of the airports within the nonattainment area.
The sources in the two inventories are the same except where indicated below.

Stationary Point Sources

All of the point sources with permits except James Hardie Gypsum are within the
BLM disposal boundary area. The emissions from this source were not included
in the BLM disposal area inventory. The source is located to the west of the BLM
disposal area, separated by a ridge. The source is permitted by AQD and
located on land established as mining claims before the implementation of the
BLM disposal area boundary.

Stationary Area Sources

The same sources that were eliminated from the nonattainment area inventory
were found to be not present in the BLM disposal area as well. The BLM
disposal area is within the nonattainment area. Residential firewood combustion,
residential natural gas combustion, structural/vehicle wild fires, and
charbroiling/meat cooking sources were estimated based upon population to be
99 percent of the nonattainment inventory.

Construction and Demolition: As a conservative estimate, it was assumed
that all construction and demolition would occur within the BLM disposal area.
This is a fairly realistic estimate given that most of the land outside the BLM
disposal area is under federal government control, changes in land use are not
planned, and it would likely require congressional action to change designated
land uses. None of the dust permits issued by AQD in 1998 for construction or
demolition were within the nonattainment area and outside the BLM disposal
area.

Paved Road Dust: The Regional Transportation Commission of Southern
Nevada (RTC) does not model roadways outside the BLM disposal boundary
area. Based upon the few traffic counts they did have of roadways within the
nonattainment area but outside the BLM disposal area, the percentage of traffic
outside the BLM disposal area was less than one percent. Therefore, the BLM
disposal area paved road dust is assumed to be 100 percent of the modeled
vehicle miles traveled and the inventory for the entire nonattainment area was
increased by one percent.

Unpaved Road Dust: There are 4.5 miles of unpaved roads outside the BLM
disposal area. Therefore, there are 259 miles of unpaved roads within the BLM
disposal boundary area.

Fugitive Windblown Dust: The vacant land within the BLM disposal area was
inventoried as part of the vacant land within the nonattainment area. In Table
B-1, the acreage of vacant land is listed by vacant land classification for the BLM
disposal boundary area. These acreages are:

e native desert — 113,804 acres;
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stabilized land — 54,666 acres; and
unstable land — 18,719 acres.

Nonroad Mobile Sources

The nonroad emission inventory was based on the population of the BLM
disposal area except for the airports and airport support equipment as previously
described (See Table B-3). As all the airport activities are within the BLM
disposal area, the sources were the same as the nonattainment area. All other
sources were ratioed based upon population, with the BLM disposal area
sources set one percent lower than the nonattainment area sources for:

commercial equipment;

construction & mining equipment;

lawn & garden equipment;

railroad equipment; and
recreational equipment.

Table B-3

BLM Disposal Area Nonroad Engines Inventory

1990 1998
. . . . Sub-
Equipment Type Engine Type | Equipment | Equipment
. . category
Population | Population
Terminal Tractor Diesel 786 874 ASE
4 Stroke Gasoline 79 88 ASE
Aircraft Support Diesel 116 129 ASE
Equipment
4 Stroke Gasoline 28 31 ASE
Generator Sets < 50 HP Diesel 6 9 COM
4 Stroke Gasoline 87 136 COM
2 Stroke Gasoline 1 2 COM
Pumps < 50 HP Diesel 2 3 COM
4 Stroke Gasoline 17 27 COM
2 Stroke Gasoline 3 5 COM
Air Compressors < 50 HP | Diesel 1 2 COM
4 Stroke Gasoline 6 9 COM
Welders < 50 HP Diesel 3 5 COM
4 Stroke Gasoline 10 16 COM
Pressure Washers 4 Stroke Gasoline 8 12 COM
<50 HP
Forklifts Diesel 1 2 COM
4 Stroke Gasoline 1 2 COM
Asphalt Pavers Diesel 59 92 CONS
4 Stroke Gasoline 11 17 CONS
Tampers/Rammers 4 Stroke Gasoline 4 6 CONS
2 Stroke Gasoline 84 131 CONS
Plate Compactors Diesel 8 12 CONS
4 Stroke Gasoline 831 1296 CONS

B-16




Table B-3

BLM Disposal Area Nonroad Engines Inventory

(continued)

2 Stroke Gasoline 196 306 CONS
Concrete Pavers Diesel 20 31 CONS
Rollers Diesel 325 507 CONS
4 Stroke Gasoline 83 129 CONS
Scrapers Diesel 161 251 CONS
Paving Equipment Diesel 164 256 CONS
4 Stroke Gasoline 820 1279 CONS
2 Stroke Gasoline 44 69 CONS
Surfacing Equipment 4 Stroke Gasoline 115 179 CONS
Signal Boards Diesel 76 119 CONS
4 Stroke Gasoline 6 9 CONS
Trenchers Diesel 189 295 CONS
4 Stroke Gasoline 101 158 CONS
Bore/Drill Rigs Diesel 29 45 CONS
4 Stroke Gasoline 31 48 CONS
Excavators Diesel 230 359 CONS
Concrete/Industrial Saws | Diesel 1 2 CONS
4 Stroke Gasoline 139 217 CONS
Cement and Mortar Diesel 15 23 CONS
Mixers
4 Stroke Gasoline 869 1356 CONS
Cranes Diesel 368 574 CONS
4 Stroke Gasoline 9 14 CONS
Graders Diesel 262 409 CONS
Off-Highway Trucks Diesel 62 97 CONS
Crushing/Processing Diesel 27 42 CONS
Equipment
4 Stroke Gasoline 4 6 CONS
Rough Terrain Forklifts Diesel 202 315 CONS
4 Stroke Gasoline 8 12 CONS
Rubber Tired Loaders Diesel 785 1225 CONS
4 Stroke Gasoline 13 20 CONS
Rubber Tired Dozers Diesel 29 45 CONS
Tractors/Loaders/ Diesel 1120 1747 CONS
Backhoes
4 Stroke Gasoline 5 8 CONS
Crawler Tractors Diesel 1070 1669 CONS
Skid Steer Loaders Diesel 562 877 CONS
4 Stroke Gasoline 104 162 CONS
Off-Highway Tractors Diesel 146 228 CONS
Dumpers/Tenders Diesel 1 2 CONS
4 Stroke Gasoline 91 142 CONS
Other Construction Diesel 45 70 CONS
Equipment
4 Stroke Gasoline 4 6 CONS
Lawn & Garden Tractors Diesel 282 440 LEGC
4 Stroke Gasoline 7822 12202 LEGC
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Table B-3

BLM Disposal Area Nonroad Engines Inventory
(continued)

Chippers/Stump Grinders | Diesel 20 31 LEGC

4 Stroke Gasoline 19 30 LEGC
Commercial Turf Diesel 102 159 LEGC
Equipment

4 Stroke Gasoline 557 869 LEGC
Other Lawn & Garden 4 Stroke Gasoline 331 516 LEGC
Equipment

2 Stroke Gasoline 128 200 LEGC
Trimmers/Edgers/ 4 Stroke Gasoline 26 41 LEGR
Brush Cutters

2 Stroke Gasoline 21786 33986 LEGR
Lawn Mowers 4 Stroke Gasoline 37290 58172 LEGR

2 Stroke Gasoline 4166 6499 LEGR
Leaf Blowers/Vacuums 2 Stroke Gasoline 3121 4869 LEGR
Rear Engine Riding Diesel 6 9 LEGR
Mowers

4 Stroke Gasoline 1000 1560 LEGR
Front End Mowers 4 Stroke Gasoline 161 251 LEGR
Shredders <5 HP 4 Stroke Gasoline 101 158 LEGR

2 Stroke Gasoline 23 36 LEGR
Specialty/Vehicles Carts Diesel 8 12 REC

4 Stroke Gasoline 257 401 REC

2 Stroke Gasoline 494 771 REC
All Terrain Vehicles 4 Stroke Gasoline 2904 4530 REC
(ATVs)

2 Stroke Gasoline 327 510 REC
Minibikes 4 Stroke Gasoline 120 187 REC
Off-road Motorcycles 4 Stroke Gasoline | N/A 1027 REC

2 Stroke Gasoline | N/A 864 REC
Golf Carts 4 Stroke Gasoline 231 360 REC

2 Stroke Gasoline 71 111 REC

Onroad Mobile Sources

As previously described for the paved road dust source description, the RTC

models the BLM disposal area. The results of the RTC models will be used for
this inventory category. The same emission categories are present within the
BLM disposal boundary area as for the nonattainment area.

1998 J. D. Smith Micro-Scale Inventory of Potential PM4, Sources

The 1998 J. D. Smith micro-scale inventory was based largely on the inventory
developed for the 24-hour design day, aerial photographs, and AQD permitting
records. The 24-hour design day for the monitoring station was March 30, 1999,
so much of the data collected in the micro-inventory was relevant for the 1998
annual inventory.
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Stationary Point Sources

All stationary sources with permits, regardless of emissions, were classified as
stationary point sources. There are 12 stationary sources that were identified as
having potential PM1o emissions within the micro-scale area. They are:
Anderson Dairy Inc.;

Allegis Pipe Company;

Bridger Junior High School;

J. D. Smith Middle School,

Jerry’s Nugget;

Joe’s Excavating;

Mission Industries;

Palm Mortuaries/Cemeteries;

Rancho High School,;

U. S. Post Office;

U. S. Department of Energy; and

Unitog Company.

Stationary Area Sources

The same sources that were eliminated from the valley-wide inventory were
found to be not present in the micro-scale inventories as well. Sources that
contributed less than one-half of one percent on a valley-wide basis and having
no indication of being heavily concentrated in the micro-scale area were also not
individually evaluated. These source categories included residential fuel
combustion, fires, and charbroiling.

Construction and Demolition: According to AQD dust permits, there were
115.5 acres under active construction during 1998 in the micro-scale area.

Paved Road Dust: There are 4.5 miles of freeway and 12 miles of major arterial
roadways in the micro-scale area. Collector streets cover 92 miles, while minor
arterial roadways in the area total 20 miles.

Unpaved Road Dust: There are 0.08 miles of unpaved roads in the
southeastern portion of the micro-scale area.

Fugitive Windblown Dust: There were 239.8 acres of vacant land within a two-
kilometer area of the J. D. Smith monitoring station: 29 acres of native desert,
53.93 acres of stabilized land, and 156.44 acres designated as unstable.

Nonroad Mobile Sources

None of the four airports within the nonattainment area are within two kilometers
of the J. D. Smith monitoring station. The total emissions estimated on a valley-
wide basis for nonroad mobile sources, including airports, was less than one-half
of one percent of the total emissions inventory. Therefore, nonroad mobile
sources were not addressed in the micro-scale emission inventories.
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Onroad Mobile Sources

Transportation conformity budgets are not set for micro-scale areas. Therefore,
the onroad mobile source emissions were based solely on vehicle emissions in
the inventory. These emissions were labeled as vehicle emissions for clarity.

SOURCE ACTIVITY LEVELS

Potential sources were previously identified. Some of the source activities vary
from day to day, month to month, or year to year. Although located within the
nonattainment area or within a micro-scale area, some sources may have lower
emissions during 1998 or no emissions on a particular design day. For many
sources, the source contribution during the design year or on the design day was
considered average. The activity levels for the nonattainment area inventories,
the BLM disposal area inventories, and the J. D. Smith annual inventory are
described below. The activity levels for the micro-scale inventories are described
in Appendix B.

Nonattainment Area Annual Source Activity Levels

Stationary Point Sources

Permitted stationary sources report their actual emission levels each year to the
AQD. Every facility submitting emissions inventory information either in the form
of throughput or in the form of emission estimates has signed a certification page
attesting to the validity of the information submitted. The inputs and emission
estimates are reviewed for reasonableness and consistency with historical
operations by the AQD staff. These self-reported activity levels, as reviewed and
approved by AQD, were used in the 1998 annual emission inventory.

Stationary Area Sources

Small Point Sources: Small point sources are required to complete the same
self-reporting procedure stationary point sources are required to complete. The
1998 emissions reported by the sources to AQD," as described for stationary
point sources, was used for 1998 nonattainment emission inventory.

Residential Natural Gas Combustion: The SWG natural gas sales report for
the Southern Nevada Division reported 17,896,667 dekatherms of natural gas
were sold for residential use in 1998. It is assumed an additional one percent
was used outside the BLM disposal boundary area.

Commercial Natural Gas Combustion: The SWG natural gas sales report for
the Southern Nevada Division listed small commercial, large commercial,
compressed natural gas, and irrigation/water pumping gas sales. Based upon
input from the sales staff, it was determined that these categories reflected
commercial gas users. Gas combustion from all of these categories were

% Op. Cit.
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grouped as commercial natural gas combustion in the emission inventory. The
gas consumption by category is listed in Table B-4.

Table B-4

Commercial Natural Gas Combustion Quantities

Category Dekatherms Combusted
Small Commercial 6,628,926
Large Commercial 2,250,844
Compressed Natural Gas 31,439
Irrigation/Water Pumping 10,708
Total Commercial NG Combusted 8,921,917

Industrial Natural Gas Combustion: The SWG sales report listed other gas
sales for the Southern Nevada Division. It was determined that this category
represented industrial use. Together with natural gas sales categorized as
industrial, 3,686,737 dekatherms of natural gas were combusted and listed as
industrial natural gas emissions in the inventory.

NG - Purchased at the Source — Carried by SWG: The SWG sales report
indicated 56,452,728 dekatherms of natural gas were combusted at compressor
stations as part of the supply system for the natural gas network.

Residential Firewood Combustion: To determine the amount of firewood used
in 1998, local suppliers of firewood were contacted. Each of the local suppliers
reported the number of cords of wood they sold in 1998. It was assumed that the
amount of wood sold equaled the amount of wood burned. There were 2,316
cords of wood sold in 1998. An average cord weight of 3,763 pounds was used
to determine a total of 4,358 tons of wood consumed in 1998 within the BLM
disposal boundary area. The wood consumed in the entire nonattainment area
was one percent more than in the BLM disposal boundary area, or 4,402 tons.
Firewood is available in the Toiyabe National Forest and residents in outlying
areas may gather, rather than purchase, wood for residential use. Assuming all
wood burned outside the BLM disposal area was gathered rather than purchased
is a conservative assumption that would overpredict, not underpredict potential
emissions from this source category.

Structural/Vehicle Fires/Wild Fires: Based upon a population of 1.17 million
people and a FEMA factor of 2.3 fires per 1,000 people, there were
approximately 2,700 fires in the nonattainment area in 1998.

Charbroiling/Meat Cooking: In the 1998 report Las Vegas Valley Broiler
Emissions Inventory for Clark County Health District, commercial meat suppliers
and distributors were polled to determine the amount of meat supplied annually
to restaurants within the BLM disposal area. The nonattainment area inventory
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was determined by increasing the BLM disposal area inventory by one percent.
The estimated amount of meat sold is summarized in Table B-5.

Table B-5

Quantity of Meat Sold Annually in the Nonattainment Area

Type of Meat Quantity Sold (million pounds)
Beef Hamburger 44.2
Beef Steak 29.5
Chicken 3.4
Fish 1.8
Total Amount of Meat Sold 78.9

Disturbed Vacant Land/Unpaved Parking Lots: Emissions from vacant land
are caused by high winds. The meteorological data for 1998 collected at
McCarran International Airport by the National Weather Service was reviewed.
The number of days and hours hourly average wind speeds matched the wind
speed categories used in wind tunnel tests to measure emission rates was
tallied. Days with rain were eliminated from the evaluation as rain stabilizes
fugitive dust. The results of the tally are presented in Table B-6.

Table B-6

Average Hourly Wind Speed Classification for 1998

Wind Sbeed Catedo Number of Days Number of Hours
p(m h) gory Average Hourly Winds Average Hourly

P Occurred Winds Occurred

15-19.9 144 685

20-24.9 91 383

25-29.9 31 55

30 —34.9 9 18

35-39.9 1 1

Native Desert Fugitive Dust: Fugitive dust emissions from undisturbed native
desert occur when average hourly wind speeds exceed 25 mph. It is assumed
that the reservoir of particles on undisturbed parcels is small and emissions only
occur during the first hour the average hourly wind speeds are in each category.
It is assumed the reservoir would be recharged within 24 hours. Listed in Table
B-7 are the number of days in 1998 average hourly wind speeds reached the
range of each wind speed category. The meteorological data for 1998 collected
at McCarran International Airport by the National Weather Service was reviewed
and the days with winds in each category was tallied.
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Table B-7

Number of Days in 1998 With Average Hourly Wind Speeds in Each Wind
Speed Category for Native Desert Emissions

Wind Speed Category (mph)

Number of Days Average Hourly Winds

Occurred
25-29.9 31
30-34.9 9
35-39.9 1

Stabilized Vacant Land Dust: Similar to native desert, it is assumed the
reservoir for fugitive dust from stabilized vacant lands is depleted within the first
hour of sustained wind speeds within a given category. Unlike native desert, the
average hourly wind speeds where emissions are first observed are lower. The
number of days average hourly wind speeds were recorded for each wind speed

category where emissions were recorded for stabilized land is summarized in
Table B-8. Again, meteorological data recorded at McCarran International
Airport was reviewed to develop the tally of days.

Table B-8

Number of Days in 1998 With Average Hourly Wind Speeds in Each Wind
Speed Category for Stabilized Vacant Land Emissions

. Number of Days Average Hourly Winds
Wind Speed Category (mph) Occurred
15-19.9 144
20-24.9 91
25-29.9 31
30-34.9 9
35-39.9 1

Construction Activity Fugitive Dust: As previously stated there were 19,449
acres under active construction in 1998. Based upon the dust control permits
issued by AQD for each individual project, the acres under construction were

categorized as listed in Table B-9.
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Table B-9

Acres Under Construction by Category

Type of Number of Acres Under Months Under
Construction Active Construction in 1998 | Active Construction

Airport 84.4 12
Commercial 3,226.8 3

Flood Detention 174.3 12
Highway 788.4 12
Public Parks 190.7 6

Public Bridges 574.8 12
Public Works 1132.8 3
Residential Homes 10,555.3 6
Underground Utilities 736.8 1
Miscellaneous 1,984.7 6

Total 19,449

Enforcement officers from AQD provided information on the average length of
time that a construction site was active based upon the type of construction
taking place. This information has been included in Table B-9.

Windblown Construction Dust: Current CCHD regulations require the control
of PM1o emissions at construction sites. The AQD enforcement officers also
provided compliance rates for each type of construction activity as shown in

Table B-10.

Table B-10

Dust Mitigation Compliance Rate by Construction Type

Type of Construction

Percentage of Sites Implementing

Controls
Airport 80
Commercial 50
Flood Detention 70
Highway 80
Public Parks 80
Public Bridges 70
Public Works 70
Residential Homes 50
Underground Utilities 20
Miscellaneous 80

Water is the only substance currently being required for use to control dust on
construction sites. The use of water has an associated 50 percent control
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efficiency.16 Based upon these compliance rates, and the control efficiency of
water, the number of acres of land under construction were divided into
disturbed, uncontrolled, and stabilized. The wind erosion emissions were then
calculated based upon this classification. The acres in each classification by
construction type are listed in Table B-11.

Table B-11

Classification of Soils on Construction Sites

Type of Construction Aﬁﬁiﬂf:;:ggd’ Acres Stabilized
Airport 50.6 33.8
Commercial 2,420.1 806.7
Flood Detention 113.3 61.0
Highway 473.0 315.4
Public Parks 114.4 76.3
Public Bridges 373.6 201.2
Public Works 736.3 396.5
Residential Homes 7,916.5 2,638.8
Underground Ultilities 663.1 73.7
Miscellaneous 1,190.8 793.9
Total 14,051.7 5,397.3

Nonroad Mobile Sources

Nonroad Engines: The activity level for nonroad engines was developed using
U. S. EPA’s recommended methodology. This calculation considers typical load
factors, average rated horsepower, and annual hours of use. Typical load
factors, average rated horsepower, and annual hours of use were developed by
the U. S. EPA." As previously discussed, the CO nonattainment area and PMg
nonattainment area are the same. The one exception to the EPA estimated
hours of use was made for lawn and garden equipment.

The Las Vegas area has an arid desert climate and unique vegetation. 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,
the 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 emissions. Third, the majority of lot

'® Control of Open Fugitive Dust Sources, United States Environmental Protection Agency, Office
of Air Quality Planning and Standards: Research Triangle Park, North Carolina, September,
1988.

' Nonroad Engine Emission Inventories for CO and Ozone Nonattainment Boundaries Las
Vegas Area, United States Environmental Protection Agency: Ann Arbor Michigan, 1992.
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sizes in the Las Vegas area are less than one-eighth of an acre (50 x 100).
Because of this, 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 overestimating emissions for this source category, the
U. S. EPA use estimates were adjusted to be representative of local conditions.
Because more than 85 percent of parcels in the Las Vegas Valley are less than
one-eighth of an acre in size, the use of trimmers, edgers, and brush cutters was
estimated at less than 10 minutes per week. Also because of the smaller size of
land parcels, the use of lawnmowers was estimated at less than 15 minutes per

week.

The average rated horsepower, typical operating load factor as a percentage,
and annual use in hours per year are presented for nonroad engines in Table
B-12. The category each engine was placed in for the emission inventory has
also been included.

Table B-12

Nonroad Engines Activity Levels

Average OT?:::?: Annual
Equipment Engine Rated pLoad 9 Use Sub-
Type Type Horse- Factor Estimates | Category
power (Percent) (hr/year)

Terminal Tractor Diesel 137 0.51 842 ASE

4 Stroke Gasoline 48 0.56 783 ASE
Aircraft Support Diesel 96 0.82 1408 ASE
Equipment

4 Stroke Gasoline 82 0.78 926 ASE
Generator Sets Diesel 22 0.74 375 COM
<50 HP

4 Stroke Gasoline 11 0.68 128 COM

2 Stroke Gasoline 11 0.68 128 COM
Pumps < 50 HP Diesel 23 0.74 480 COM

4 Stroke Gasoline 7 0.69 263 COM

2 Stroke Gasoline 7 0.69 263 COM
Air Compressors Diesel 37 0.48 937 COM
<50 HP

4 Stroke Gasoline 9 0.56 557 COM
Welders Diesel 35 0.45 746 COM
<50 HP

4 Stroke Gasoline 19 0.51 241 COM
Pressure Washers | 4 Stroke Gasoline 7 0.85 133 COM
<50 HP
Forklifts Diesel 83 0.30 1717 COM

4 Stroke Gasoline 62 0.30 1818 COM
Asphalt Pavers Diesel 91 0.62 829 CONS

4 Stroke Gasoline 31 0.66 396 CONS
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Table B-12

Nonroad Engines Activity Levels

(continued)

Tampers/ 4 Stroke Gasoline 4 0.55 182 CONS
Rammers

2 Stroke Gasoline 4 0.55 182 CONS
Plate Compactors Diesel 8 0.43 600 CONS

4 Stroke Gasoline 5 0.55 206 CONS

2 Stroke Gasoline 5 0.55 206 CONS
Concrete Pavers Diesel 130 0.68 837 CONS
Rollers Diesel 99 0.56 745 CONS

4 Stroke Gasoline 17 0.62 621 CONS
Scrapers Diesel 311 0.72 1005 CONS
Paving Equipment | Diesel 99 0.53 709 CONS

4 Stroke Gasoline 7 0.59 200 CONS

2 Stroke Gasoline 7 0.59 200 CONS
Surfacing 4 Stroke Gasoline 8 0.49 503 CONS
Equipment
Signal Boards Diesel 6 0.82 962 CONS

4 Stroke Gasoline 8 0.76 284 CONS
Trenchers Diesel 60 0.75 640 CONS

4 Stroke Gasoline 27 0.66 434 CONS
Bore/Drill Rigs Diesel 209 0.75 541 CONS

4 Stroke Gasoline 54 0.79 124 CONS
Excavators Diesel 183 0.57 893 CONS
Concrete/ Industrial | Diesel 56 0.73 592 CONS
Saws

4 Stroke Gasoline 13 0.78 622 CONS
Cement and Mortar | Diesel 11 0.56 300 CONS
Mixers

4 Stroke Gasoline 7 0.59 92 CONS
Cranes Diesel 194 0.43 798 CONS

4 Stroke Gasoline 55 0.47 411 CONS
Graders Diesel 172 0.61 821 CONS
Off-Highway Trucks | Diesel 489 0.57 1838 CONS
Crushing/Proc. Diesel 127 0.78 1146 CONS
Equipment

4 Stroke Gasoline 60 0.85 289 CONS
Rough Terrain Diesel 93 0.60 761 CONS
Forklifts

4 Stroke Gasoline 88 0.63 475 CONS
Rubber Tired Diesel 158 0.54 875 CONS
Loaders

4 Stroke Gasoline 67 0.54 589 CONS
Rubber Tired Diesel 356 0.59 1016 CONS
Dozers
Tractors/Loaders Diesel 77 0.55 1146 CONS
Backhoes

4 Stroke Gasoline 63 0.48 879 CONS
Crawler Tractors Diesel 157 0.58 1048 CONS
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Table B-12

Nonroad Engines Activity Levels

(continued)

Skid Steer Loaders | Diesel 42 0.55 843 CONS

4 Stroke Gasoline 33 0.58 319 CONS
Off-Highway Diesel 214 0.65 975 CONS
Tractors
Dumpers/Tenders Diesel 23 0.38 662 CONS

4 Stroke Gasoline 9 0.41 149 CONS
Other Construction | Diesel 161 0.62 612 CONS
Equipment

4 Stroke Gasoline 150 0.48 375 CONS
Lawn & Garden Diesel 16 0.50 317 LEGC
Tractors

4 Stroke Gasoline 12 0.50 61 LEGC
Chippers/ Stump Diesel 99 0.37 96 LEGC
Grinders

4 Stroke Gasoline 62 0.39 96 LEGC
Commercial Turf Diesel 24 0.50 1239 LEGC
Equipment

4 Stroke Gasoline 13 0.50 850 LEGC
Other Lawn & 4 Stroke Gasoline 3 0.50 28 LEGC
Garden Equipment

2 Stroke Gasoline 3 0.50 28 LEGC

4 Stroke Gasoline 1 0.36 8.7 LEGR
Trimmers/Edgers/B
rush Cutters

2 Stroke Gasoline 1 0.50 8.7 LEGR
Lawn Mowers 4 Stroke Gasoline 4 0.36 13 LEGR

2 Stroke Gasoline 4 0.36 13 LEGR
Leaf 2 Stroke Gasoline 2 0.50 19 LEGR
Blowers/Vacuums
Rear Engine Riding | Diesel 17 0.38 48 LEGR
Mowers

4 Stroke Gasoline 9 0.38 48 LEGR
Front End Mowers | 4 Stroke Gasoline 12 0.50 13 LEGR
Shredders < 5 HP 4 Stroke Gasoline 4 0.36 5 LEGR

2 Stroke Gasoline 4 0.36 5 LEGR
Specialty/Vehicles Diesel 1 1.00 487 REC
Carts

4 Stroke Gasoline 1 1.00 73 REC

2 Stroke Gasoline 1 1.00 73 REC
All Terrain Vehicles | 4 Stroke Gasoline 1 1.00 135 REC
(ATVs)

2 Stroke Gasoline 1 1.00 135 REC
Minibikes 4 Stroke Gasoline 1 1.00 65 REC
Off-road 4 Stroke Gasoline 1 1.00 137 REC
Motorcycles

2 Stroke Gasoline 1 1.00 137 REC
Golf Carts 4 Stroke Gasoline 1 1.00 1145 REC

2 Stroke Gasoline 1 1.00 1145 REC
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Aircraft Emissions: Aircraft activities are measured as landing and takeoff
(LTO) cycles. The LTO cycles for McCarran International Airport, North Las
Vegas Airport, and Henderson Executive Airport during 1998 were reported in
PM;o_Emissions Inventory.'® The number of LTO cycles in 1998 at Nellis Air
Force Base were tabulated by an Air Force contractor and provided to Clark
County Comprehensive Planning. The number of LTOs in 1998 for each airfield
are presented in Table B-13.

Table B-13
Number of LTOs at Clark County Airfields

Airfields Number of LTOs
McCarran International Airport 242,165
North Las Vegas Airport 96,086
Henderson Executive Airport 23,242
Nellis Air Force Base 34,157

Train Equipment: To determine locomotive equipment in the nonattainment
area, U. S. EPA’s Final Draft of Procedures for Emission Inventory Preparation,
Volume IV: Mobile Sources was used.' The railroad company, Union Pacific,
was contacted to obtain pertinent information about their operations which was
then utilized in conjunction with the methodology in the aforementioned
document.

Class | emissions from freight locomotives are based upon fuel consumption.
Fuel consumption was derived by dividing the traffic density in gross ton miles
(GTM) by the fuel consumption index in GTM per gallon (GTM/gallon) as below:

Fuel consumption = Traffic density/fuel consumption index

Union Pacific Railroad is the Class | 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.

18 :

Op. Cit.
"9 Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources, United States
Environmental Protection Agency, March, 1992.
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Table B-14

Union Pacific Railroad Data

Traffic Density (w/o locomotive weight) | 1,380,470,000 GTM
Schedule 750, line 1 526,409,157 gallons
Schedule 755, line 98 408,751,071,000 GTM
Schedule 755, line 104 38,098,350,000 GTM
Two Switch Engines 250 gallons/day/engine

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 nonattainment area. This produced a traffic density of
1,380,470,000 GTM.

The traffic density excluded the locomotive weight, so total gross ton miles
(370,652,721,000 GTM) were obtained by subtracting line 98 from line 104 of
Schedule 755 (408,751,071,000 — 38,098,350,000). Fuel consumption for the
entire network (704 GTM/gallon) was calculated by dividing the gross ton miles
by the amount of fuel consumed as reported by Union Pacific (370,652,721,000
GTM/526,409,157 gallons).

As previously mentioned, the fuel consumption within the nonattainment area is
derived by dividing traffic density by the fuel consumption rate. Therefore, fuel
consumption for Union Pacific freight locomotives operating in the Las Vegas
Valley nonattainment area equals 1,960,895 gallons (1,380,470,000 GTM/704
GTM per gallon). Fuel consumption throughout the nonattainment area was
estimated to be one percent higher or 1,980,504 gallons.

Onroad Mobile Sources

Paved Road Dust: Paved road dust emissions are based on the vehicle miles
traveled (VMT) and the silt loading on a particular road. The Regional
Transportation Commission of Clark County provided the VMT by roadway
classification within the nonattainment area for 1998. This information is
presented in Table B-15.

Table B-15

Vehicle Miles Traveled in 1998 in the Nonattainment Area

Roadway Category 1998 Daily VMT
Ext. Connector 834,249.5
Freeway Ramps 95,304.2
Minor Arterial 10,051,686.6
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Table B-15

Vehicle Miles Traveled in 1998 in the Nonattainment Area

(continued)

Major Arterial 2,499,334.9
Ramps 296,993.4
Interstate 4,567,626
Freeway 1,445,086.8
Expressway -
Collector 3,621,570
Local 2,462,719.4
Intrazonal Trips 74,000.7
Public Transit 63,632.7
VMT Totals 26,012,204.2

Some roadways within the nonattainment area have unimproved shoulders and
higher silt loading. The VMT for these roadways was not directly measured. The
number of miles of roadways with unimproved shoulders was provided by each
of the cities in the nonattainment area and Clark County Public Works. If the
number of miles with unimproved shoulders was not provided by roadway
classification, it was assumed the roadways were local. The VMT on these
roadways was estimated by multiplying the VMT for the appropriate roadway
category by the percentage of miles that have unimproved shoulders. Table
B-16 summarizes the number of miles of roads with unimproved shoulders and
the corresponding VMT on these roadways.

Table B-16

VMT on Roadways with Unimproved Shoulders

Unir-:-\(:)tgve d Percentage of
ggfedgv;?;' Miles in Insgralfov:;%y Estimated VMT
Nonattainment Classification
Area
Minor Arterial 57.18 10.00 1,005,168.7
Major Arterial 21 25.54 638,330.1
Collector 30.3 4.79 173,473.2
Local 335.7 11.69 287,891.9

In the fall of 1999, road surface silt loading measurements were conducted by
Dames & Moore.”® Dames & Moore used the method prescribed in AP-42,

2 it Loading Measurements for Clark County Paved Roads, Dames & Moore, Inc., October,
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Appendix C.1. Dames & Moore did not complete any measurements on
freeways. For freeways the U. S. EPA default value of 0.02 g/m? was used. The
silt loading measurements are presented in Table B-17.

Table B-17

Paved Road Silt Loading Measurements by Road Type (g/m?)

Paved Roads with Paved Roads with
Roadway Category Improved Shoulders Unimproved Shoulders
Silt Loading Silt Loading
Ext. Connector 0.49 -
Freeway Ramps 0.86 -
Minor Arterial 1.04 1.34
Major Arterial 0.49 1.34
Ramps 0.86 -
Interstate 0.02 -
Freeway 0.02 -
Expressway 0.49 -
Collector 0.86 24.7
Local 1.70 24.7
Intrazonal Trips 1.70 -
Public Transit 1.70 -

Increased emissions from track out were also calculated. The AQD staff
estimated the average number of access points per site based upon the type of
construction being completed. Based upon the number of acres under
construction in 1998 by category, the number of access points was estimated.

Access points for construction sites are usually placed on the least busy street
adjacent to a construction site. An average of 10,000 vehicles per day was
assumed for the number of vehicles traveling across the paved roads with track
out. Dames & Moore developed a factor of 3.29 for silt loading increase using
the silt measurements they collected before and after construction traffic egress
points. The factor was applied to the average silt loading for paved roads of 0.86
g/m?. The silt loading measurements after construction traffic egress points were
collected within a distance of 150 feet, so the distance used in the track out
emission calculations was 150 feet. Table B-18 summarizes the activity levels
used for track out calculations.
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Table B-18

Activity Levels for Construction Track Out Calculations

Type of Number_of Access Point Number Miles per Sil?
Construction Acres in Rates of A(_:cess ADT Traclf Out Loadlglg
1998 Points Point (g/m")
Airport 84.4 1 per 30 acres 3 10,000 0.0284 2.829
Commercial 3,226.8 1 per 10 acres 323 10,000 0.0284 2.829
Flood Detention 174.3 1 per 30 acres 6 10,000 0.0284 2.829
Highway 788.4 1 per 10 acres 79 10,000 0.0284 2.829
Public Parks 190.7 1 per 10 acres 19 10,000 0.0284 2.829
Public Bridges 574.8 1 per 10 acres 57 10,000 0.0284 2.829
Public Works 1,132.8 1 per 10 acres 113 10,000 0.0284 2.829
Residential 10,555.3
Homes 1 per 30 acres 352 10,000 0.0284 2.829
Underground 736.8
Utilities 0 access 0 10,000 0.0284 2.829
Miscellaneous 1,984.7 1 per 10 acres 198 10,000 0.0284 2.829
Total 1,9449 1150

Unpaved Road Dust: Emissions from unpaved roads are directly related to the
number of vehicles that drive on an unpaved road and the length of the road. To
determine the vehicle miles traveled on the unpaved roads in the nonattainment
area, the cities and Clark County performed vehicle counts and measured
roadway lengths. Actual measurement, maps, or aerial photographs easily
determined the lengths of roadways. The methodology for determining average
daily traffic (ADT) counts varied by jurisdiction.

The City of North Las Vegas performed traffic counts on each of the unpaved
roads within their jurisdiction. The City of Las Vegas completed traffic counts on
several roads and then used a traffic model to predict traffic counts on the
unpaved roadway network in their city. Alleys were assumed to have an ADT of
50 based on counts taken for several alleys. The City of Henderson used a
similar approach to the City of Las Vegas. Traffic counts were taken on a
representative sample of the unpaved roads. These counts were used with a
model to predict the traffic counts on the rest of the unpaved roads.

The roadways within the nonattainment area and not within any of the cities are
maintained by Clark County Public Works. The Public Works department
inventoried the unpaved roads within Clark County. Vehicle counts were
completed for representative roads and a model was used to predict traffic
counts on the other roads. The results of the model produced ADT classes as
follows:

Class 1 — Estimated 1 - 50 ADT;

Class 2 — Estimated 51 - 100 ADT;

Class 3 — Estimated 101 — 150 ADT;

Class 4 — Estimated 151 and above.
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The average of each range of the first three classifications (25, 75, and 125) was
used for the ADT for unpaved roads in those classes. For Class 4, 151 ADT was
assumed as there was no way to know the upper limit of this classification. This
may underpredict the actual emissions from these roads but no other reasonable
assumption is readily apparent. This assumption is conservative as it does not
overpredict the impact of unpaved roads in the inventory, nor does it make other
sources that might be considered significant appear insignificant, and more
stringent control measures for significant sources will be developed. The
conservative assumption will not affect the overall attainment demonstration as
these roads will be controlled (paved) and the emissions will be removed from
the unpaved roads inventory.

It was difficult to measure directly the traffic on private unpaved roads as the
public works departments did not have the authority to conduct counts on these
roads. Using counts on adjacent roads, the counts for private unpaved roads
were estimated. None of the private unpaved roads had estimated counts that
exceeded 50. Therefore, the ADT for private roads was set at 49.

Table B-19 summarizes the number of miles of unpaved roads by ADT range.
The 45 miles of private unpaved roads are included in the less-than-50 ADT
category.

Table B-19

1998 Unpaved Roads Activity Levels in the Nonattainment Area

ADT Range Miles

Equal to or greater than 150 ADT 64
Less than 150 ADT and equal to or greater than 125 ADT 7

Less than 125 ADT and equal to or greater than 100 ADT 12
Less than 100 ADT and equal to or greater than 75 ADT 20
Less than 75 ADT and equal to or greater than 50 ADT 13
Less than 50 ADT 147
Total 263

Vehicular Emissions: The average daily vehicle counts within the
nonattainment area were provided by the Regional Transportation Commission
of Clark County.?' These counts are based upon actual vehicle counts taken in
1998 and the Tranplan model. The vehicle miles traveled by roadway
classification are presented in Table B-20.

' Transportation Improvement Plan Fiscal Years 2001-2003, Regional Transportation Commission of
Southern Nevada, October, 2000.
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Table B-20

Vehicle Miles Traveled by Roadway Classification

Roadway Classification 1998 Average Daily VMT (miles)
Externals 834,249.5
System Ramps 95,304.2
Minor Arterials 10,051,686.6
Major Arterials 2,499,334.9
Ramps 296,993.4
Interstates 4 567,626
Freeways 1,445,086.8
Expressways -
Collectors 3,621,570
Local 2,462,719.4
Intrazonal Trips 74,000.7
Public Transit 63,632.7
Total 26,012,204.2

Nonattainment Area 24-Hour Source Activity Levels

The nonattainment area 24-hour emissions inventory was developed for the
design day, December 21, 1998. For most sources the activity level for the
design day was estimated to be the same as a daily activity level for the 1998
emissions inventory. Annual activity levels were divided by 365 (365 days in
1998). Some of the Stationary Area Sources have activity levels that are not
directly related to the annual activity levels or cannot be estimated relating the
annual level to the daily level. For example, fugitive dust sources are largely
based upon wind speeds. The activity levels that are exceptions to the general
methodology are described in detail below.

Residential Firewood Combustion

Firewood is not used throughout the year in the nonattainment area. Typically,
residential fires are only burned about three months of the year. As the 24-hour
inventory is for a day in December, one of the colder months, it is assumed
residential fire burning occurred on that day. The annual firewood consumption
value was divided by 93 days (3 months). Approximately 25 cords of wood were
burned a day.

Disturbed Vacant Land

Emissions from vacant land are caused by high winds, vehicle activity, and weed
abatement. Due to the difficulty of quantifying emissions from vehicles and weed
abatement, and the fact that it would be a relatively small portion of the
emissions attributable to vacant lots, these emissions are not quantified in the
SIP. The meteorological data for December 21, 1998 collected at McCarran
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International Airport by the National Weather Service was reviewed. The number
of hours hourly average wind speeds matched the wind speed categories used in
wind tunnel tests to measure emission rates was tallied. The results of the tally
are presented in Table B-21.

Table B-21

Average Hourly Wind Speed Classification for December 21, 1998

Number of Hours Average Hourly

Wind Speed Category (mph) Winds Occurred

15-19.9 9

20-24.9 3

Native Desert Fugitive Dust

Fugitive dust emissions from undisturbed native desert occur when average
hourly wind speeds exceed 25 mph. Average hourly wind speeds did not reach
25 mph on December 21, 1998. Therefore, the activity level for this category
was set to zero.

Stabilized Vacant Land Dust

For stabilized vacant lands it is assumed that the reservoir of particles is small
and emissions only occur during the first hour the average hourly wind speeds
are in each category. It is assumed the reservoir would be recharged within 24
hours. Therefore, for a 24-hour period, once hourly average wind speeds are
recorded in a category, emissions are assumed to occur for only one hour. For
December 21, 1998 average hourly wind speeds were measured in two
categories: 15 to 19.9 mph and 20 to 24.9 mph (Table B-21).

Windblown Construction Dust

It was conservatively assumed that construction took place on December 21,
1998 on all construction sites evaluated for 1998. The number of acres of
stabilized and unstable disturbed land were the same as on an annual basis.
The meteorological data from McCarran International Airport for December 21,
1998 was used to evaluate the emissions from construction acres. The numbers
of hours of average hourly wind speeds by category are summarized in Table B-
21.

BLM Disposal Area Annual Inventory

Most of the activities that took place within the nonattainment area took place
within the BLM disposal boundary area as well. The ratio between the two
inventories and differences in activity levels are listed by source category below.

Stationary Point Sources
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Permitted stationary sources report their actual emission levels each year to the
AQD. Every facility submitting emissions inventory information either in the form
of throughput or in the form of emission estimates has signed a certification page
attesting to the validity of the information submitted. The inputs and emission
estimates are reviewed for reasonableness and consistency with historical
operations by the AQD staff. These self-reported activity levels, as reviewed and
approved by AQD, were used in the 1998 annual emission inventory.

This same reporting procedure was used for the BLM disposal area with the
exception of James Hardie Gypsum, which is located outside the BLM disposal
boundary area.

Stationary Area Sources

Small Point Sources: Small point sources are required to complete the same
self-reporting procedure stationary point sources are required to complete. The
1998 emissions reported by the sources to AQD, as described for stationary
point sources, were used for the 1998 valley-wide emission inventory. As a
conservative assumption, it is assumed all small point sources are located within
the BLM disposal boundary area.

Residential Natural Gas Combustion: The SWG natural gas sales report for
the Southern Nevada Division reported 17,896,667 dekatherms of natural gas
were sold for residential use within the BLM disposal boundary area in 1998.

Commercial Natural Gas Combustion: It is assumed all commercial natural
gas combustion occurs within the BLM disposal boundary area. This assumption
is conservative and avoids potential double counting. Data is not available that
would be representative of the ratio of commercial natural gas combustion within
the BLM disposal area versus the entire nonattainment area.

Residential Firewood Combustion: To determine the amount of firewood used
in 1998, local suppliers of firewood were contacted. Each of the local suppliers
reported the number of cords of wood they sold in 1998. It was assumed that the
amount of wood sold equaled the amount of wood burned. There were 2,316
cords of wood sold in 1998. An average cord weight of 3,763 pounds was used
to determine a total of 4,358 tons of wood consumed in 1998.

Structural/Vehicle Fires/Wild Fires: Based upon a population of 1.15 million
people and a FEMA factor of 2.3 fires per 1000 people, there were approximately
2,645 fires in the nonattainment area in 1998.

Charbroiling/Meat Cooking: In the 1998 report Las Vegas Valley Broiler
Emissions Inventory for Clark County Health District, commercial meat suppliers
and distributors were polled to determine the amount of meat supplied annually
to restaurants within the BLM disposal area. The amount of meat sold is
summarized in Table B-22.
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Table B-22

Quantity of Meat Sold Annually in the Las Vegas Valley

Type of Meat Quantity Sold (million pounds)
Beef Hamburger 43.8
Beef Steak 29.2
Chicken 3.4
Fish 1.7
Total Amount of Meat Sold 78.1

Disturbed Vacant Land/Unpaved Parking Lots: Emissions from vacant land
are caused by high winds. The same meteorological data that was used in the
nonattainment area inventory was used for the BLM disposal boundary inventory,
as McCarran International Airport is located within the BLM disposal boundary.
The meteorological data for 1998 collected at McCarran International Airport are
presented in Table B-6.

Native Desert Fugitive Dust: Fugitive dust emissions from undisturbed native
desert occur when average hourly wind speeds exceed 25 mph. Using the
same meteorological data as the nonattainment area, the meteorological profile
presented in Table B-7 was used when calculating the emissions from native
desert within the BLM disposal boundary area.

Stabilized Vacant Land Dust: Similar to native desert, it is assumed the
reservoir for fugitive dust from stabilized vacant lands is depleted within the first
hour of sustained wind speeds within a given category. Unlike native desert, the
average hourly wind speeds where emissions are first observed are lower. The
number of days average hourly wind speeds were recorded for each wind speed
category where emissions were recorded for stabilized land is summarized in
Table B-7. Again, meteorological data recorded at McCarran International
Airport was reviewed to develop the tally of days as for the nonattainment area.

Construction Activity and Windblown Fugitive Dust: As previously stated,
there were 19,449 acres under active construction in 1998. It is assumed that all
of this construction took place within the BLM disposal boundary. Therefore, the
nonattainment area construction activities and wind erosion are assumed for the
BLM disposal boundary area as well.

Nonroad Mobile Sources
Nonroad Engines: The same activity levels used to calculate the nonattainment
emission inventory were used for the BLM disposal area inventory as well.
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Aircraft Emissions: As all of the airports within the nonattainment area are
within the BLM disposal boundary, the same activity levels were used for the
BLM disposal area inventory.

Train Equipment: The same methodology for estimating activity levels within
the nonattainment area was used for the BLM disposal area as well. Fuel
consumption within the BLM disposal area equals 1,906,895 gallons.

Onroad Mobile Sources

Paved Road Dust: Paved road dust emissions are based on the vehicle miles
traveled (VMT) and the silt loading on a particular road. The Regional
Transportation Commission of Clark County provided the VMT by roadway
classification within the BLM disposal area for 1998. This information is
presented in Table B-23.

Table B-23

Vehicle Miles Traveled Within the BLM Disposal Area in 1998

Roadway Category 1998 Daily VMT
Ext. Connector 825,989.6
Freeway Ramps 94,340.6
Minor Arterial 9,952,165
Maijor Arterial 2,474,589
Ramps 294,052.9
Interstate 4,522,402
Freeway 1,430,779
Expressway -
Collector 3,585,713
Local 2,438,336
Intrazonal Trips 73,268
Public Transit 63,002.7
VMT Totals 25,754,637.8

Some roadways within the BLM disposal area have unimproved shoulders and
higher silt loading. The VMT for these roadways was not directly measured. The
number of miles of roadways with unimproved shoulders was provided by each
of the cities in the nonattainment area and Clark County Public Works. If the
number of miles with unimproved shoulders was not provided by roadway
classification it was assumed the roadways were local. The VMT on these
roadways was estimated by multiplying the VMT for the appropriate roadway
category by the percentage of miles that have unimproved shoulders. Table
B-24 summarizes the number of miles of roads with unimproved shoulders and
the corresponding VMT on these roadways.
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Table B-24

VMT on Roadways with Unimproved Shoulders

Roadway Totall\h.l.rlﬁmproved Percentage of Estimated
Category iles in Roadway I_n_ven_tory VMT
Nonattainment Area by Classification
Minor Arterial 57.18 10.0033239 995,547.3
Major Arterial 21 25.5412308 632,010.5
Collector 30.3 4.7904381 171,771.4
Local 335.7 11.6894513 285,028.1

The road surface silt loading measurements that were conducted by Dames &
Moore?? were conducted within the BLM disposal boundary. Therefore, the same
silt loading factors that were used for the nonattainment area were considered
representative of the BLM disposal area.

The silt loading measurements taken for track out were also conducted within the
BLM disposal area. Additionally, all construction is assumed to take place within
the BLM disposal boundary. Therefore, the track out activity for the BLM
disposal area was assumed to equal track out activity levels for the
nonattainment area.

Unpaved Road Dust: Emissions from unpaved roads are directly related to the
number of vehicles that drive on an unpaved road and the length of the road.
The same methodology that was used for the nonattainment area was used to
estimate the activity levels of unpaved roads in the BLM disposal area. Not all
unpaved roads within the nonattainment area are within the BLM disposal
boundary. The activity levels for unpaved roads within the BLM disposal area
are presented in Table B-25.

Table B-25
1998 Unpaved Roads Activity Levels in the BLM Disposal Area

ADT Range Miles

Equal to or greater than 150 ADT 64
Less than 150 ADT and equal to or greater than 125 ADT 7

Less than 125 ADT and equal to or greater than 100 ADT 12
Less than 100 ADT and equal to or greater than 75 ADT 20
Less than 75 ADT and equal to or greater than 50 ADT 13
Less than 50 ADT 142
Total 259

2 Op. Cit.
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Vehicular Emissions: The average daily vehicle counts within the BLM
disposal area were provided by the Regional Transportation Commission of Clark
County. These counts are based upon actual vehicle counts taken in 1998 and
the Tranplan model. The vehicle miles traveled by roadway classification are
presented in Table B-26.

Table B-26

Vehicle Miles Traveled by Roadway Classification

Roadway Classification 1998 Average Daily VMT (miles)
Externals 825,989.6
System Ramps 94,340.6
Minor Arterials 9,952,165
Major Arterials 2,474,589
Ramps 294,052.9
Interstates 4,522,402
Freeways 1,430,779
Expressways -
Collectors 3,585,713
Local 2,438,336
Intrazonal Trips 73,268
Public Transit 63,002.7
Total 25,754,637.8

BLM Disposal Area 24-Hour Source Activity Levels

The valley-wide 24-hour emissions inventory was developed for the design day,
December 21, 1998. For most sources the activity level for the design day was
estimated to be the same as a daily activity level for the 1998 emissions
inventory. Annual activity levels were divided by 365 (365 days in 1998). Some
of the Stationary Area Sources have activity levels that are not directly related to
the annual activity levels or cannot be estimated relating the annual level to the
daily level. For example, fugitive dust sources are largely based upon wind
speeds. The activity levels that are exceptions to the general methodology are
described in detail below.

Residential Firewood Combustion

Firewood is not used throughout the year in the Las Vegas Valley. Typically,
residential fires are only burned about three months of the year. As the 24-hour
inventory is for a day in December, one of the colder months, it is assumed
residential fire burning occurred on that day. The annual firewood consumption
value was divided by 93 days (3 months). Approximately 25 cords of wood were
burned a day.
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Disturbed Vacant Land

Emissions from vacant land are caused by high winds. The meteorological data
for December 21, 1998 collected at McCarran International Airport by the
National Weather Service was reviewed. The hourly average wind speed data
used for the calculation of fugitive dust from vacant land is presented in

Table B-21.

Native Desert Fugitive Dust

Fugitive dust emissions from undisturbed native desert occur when average
hourly wind speeds exceed 25 mph. Average hourly wind speeds did not reach
25 mph on December 21, 1998. Therefore, the activity level for this category
was set to zero.

Stabilized Vacant Lands Dust

For stabilized vacant lands it is assumed that the reservoir of particles is small
and emissions only occur during the first hour the average hourly wind speeds
are in each category. It is assumed the reservoir would be recharged within 24
hours. Therefore, for a 24-hour period, once hourly average wind speeds are
recorded in a category, emissions are assumed to occur for only one hour. For
December 21, 1998, average hourly wind speeds were measured in two
categories: 15 to 19.9 mph and 20 to 24.9 mph (Table B-21).

Windblown Construction Dust

It was conservatively assumed that construction took place on December 21,
1998 on all construction sites evaluated for 1998. It is also assumed all
construction took place within the BLM disposal area. The number of acres of
stabilized and unstable disturbed land were the same as on an annual basis.
The meteorological data from McCarran International Airport for December 21,
1998 was used to evaluate the emissions from construction acres. The numbers
of hours of average hourly wind speeds by category are summarized in

Table B-21.

1998 J. D. Smith Micro-Scale Inventory Activity Levels

Stationary Point Sources

The stationary sources with permits identified in the micro-scale area were
identified. The annual permit limits were reviewed and it was assumed the
emissions from these sources met but did not exceed their annual permit limits.

Disturbed Vacant Land

Emissions from vacant land are caused by high winds. The J. D. Smith 1998
annual micro-scale inventory was assumed to have the same wind profile as the
1998 valley-wide inventory. The meteorological data for 1998 collected at
McCarran International Airport by the National Weather Service was reviewed.
The number of days and hours hourly average wind speeds matched the wind
speed categories used in the wind tunnel tests to measure emission rates was
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tallied. Days with rain were eliminated from the evaluation as rain stabilizes
fugitive dust. The results of the tally are presented in Table B-27.

Table B-27

Average Hourly Wind Speed Classification for 1998

. Number of Days Number of Hours

Wind SpeedhCategory Average Hourly V)\/Iinds Average Hourly
(mph) Occurred Winds Occurred

15-19.9 144 685
20-24.9 91 383
25-29.9 31 55
30-34.9 9 18
35-39.9 1 1

Native Desert Fugitive Dust

Fugitive dust emissions from undisturbed native desert occur when average
hourly wind speeds exceed 25 mph. It is assumed that the reservoir of particles
on undisturbed parcels is small and emissions only occur during the first hour the
average hourly wind speeds are in each category. It is assumed the reservoir
would be recharged within 24 hours. Listed in Table B-28 are the number of
days in 1998 average hourly wind speeds reached the range of each wind speed
category. The meteorological data for 1998 collected at McCarran International
Airport by the National Weather Service was reviewed and the days with winds in
each category was tallied.

Table B-28

Number of Days in 1998 With Average Hourly Wind Speeds in Each Wind
Speed Category for Native Desert Emissions

Wind Speed Category (mph) Number of Day(s)?;/uerr"ae%e Hourly Winds
25-29.9 31
30 —34.9 9
35-39.9 1

Stabilized Vacant Land Dust

Similar to native desert, it is assumed the reservoir for fugitive dust from
stabilized vacant lands is depleted within the first hour of sustained wind speeds
within a given category. Unlike native desert, the average hourly wind speeds
where emissions are first observed are lower. The number of days average
hourly wind speeds were recorded for each wind speed category where
emissions were recorded for stabilized land is summarized in Table B-29. Again,
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meteorological data recorded at McCarran International Airport was reviewed to
develop the tally of days.

Table B-29

Number of Days in 1998 With Average Hourly Wind Speeds in Each Wind
Speed Category for Stabilized Vacant Land Emissions

. Number of Days Average Hourly Winds
Wind Speed Category (mph) Occurred
15-19.9 144
20-24.9 91
25-29.9 31
30-34.9 9
35-39.9 1

Construction Activity Wind Erosion

Current CCHD regulations require the control of PM4, emissions at construction
sites. The AQD enforcement officers also provided compliance rates for each
type of construction activity as shown in Table B-30.

Table B-30

Dust Mitigation Compliance Rate by Construction Type

Type of Construction Percentage <g Sites Implementing
ontrols
Airport 80
Commercial 50
Flood Detention 70
Highway 80
Public Parks 80
Public Bridges 70
Public Works 70
Residential Homes 50
Underground Ultilities 20
Miscellaneous 80

Water is the only substance currently being required for use to control dust on
construction sites. The use of water has an associated 50 percent control
efficiency.?® Based upon these compliance rates, the number of acres of land
under construction in the micro-scale area (115.5 acres) was divided into

* Control of Open Fugitive Dust Sources, United States Environmental Protection Agency, Office
of Air Quality Planning and Standards: Research Triangle Park, North Carolina, September,
1988.
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disturbed, uncontrolled and stabilized. The wind erosion emissions were then
calculated based upon this classification. The acres in each classification by
construction type are listed in Table B-31.

Table B-31

Classification of Soils on Construction Sites

Type of Construction Ac':jes Disturbed, Acres Stabilized
ncontrolled
Airport 0 0
Commercial 21 7
Flood Detention 0.7 0.4
Highway 25.2 16.8
Public Parks 2.4 1.6
Public Bridges 0 0
Public Works 12.8 6.9
Residential Homes 8.5 2.8
Underground Ultilities 4.5 0.5
Miscellaneous 2.7 1.8
Total 77.73 37.8

Construction Activity Emissions

As previously stated, there were 115.5 acres under active construction in the
micro-scale area in 1998. Based upon the dust control permits issued by AQD
for each individual project, the acres under construction were categorized as
listed in Table B-32.

Table B-32

Acres Under Construction by Category in J. D. Smith Micro-Scale Area

Type of Number of Acres Under Months Under
Construction Active Construction in 1998 | Active Construction

Airport 0 12
Commercial 28 3

Flood Detention 1 12
Highway 42 12
Public Parks 4 6

Public Bridges 0 12
Public Works 19.67 3
Residential Homes 11.34 6
Underground Utilities 5 1
Miscellaneous 4.49 6

Total 115.5
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Enforcement officers from AQD provided information on the average length of
time that a construction site was active based upon the type of construction
taking place. This information has been included in Table B-32.

Construction Track Out

Increased emissions from construction track out onto paved roads were
calculated within the micro-scale area. The AQD staff estimated the average
number of access points per site based upon the type of construction being
completed. Based upon the number of acres under construction within the
micro-scale area in 1998 by category, the number of access points was
estimated.

Access points for construction sites are usually placed on the least busy street
adjacent to a construction site. An average of 10,000 vehicles per day was
assumed for the number of vehicles traveling across the paved roads with track
out. Dames & Moore?* developed a factor 3.29 for silt loading increase using the
silt measurements they collected before and after construction traffic egress
points. The factor was applied to the average silt loading for paved roads of
0.86 g/m?. The silt loading measurements after construction traffic egress points
were collected within a distance of 150 feet, so the distance used in the track out
emission calculations was 150 feet. Table B-33 summarizes the activity levels
used for track out calculations for the J. D. Smith micro-scale area.

Table B-33

Activity Levels for Construction Track Out Calculations

Type of Number of Access Point Number Miles per Silt
Construction Acres in Rates of Access | ADT | Track Out Loadiglg
1998 Points Point (g/m°)
Airport 0 1 per 30 acres 0 10,000 0.0284 2.829
Commercial 28 1 per 10 acres 3 10,000 0.0284 2.829
Flood Detention 1 1 per 30 acres 0 10,000 0.0284 2.829
Highway 42 1 per 10 acres 4 10,000 0.0284 2.829
Public Parks 4 1 per 10 acres 0 10,000 0.0284 2.829
Public Bridges 0 1 per 10 acres 0 10,000 0.0284 2.829
Public Works 19.67 1 per 10 acres 2 10,000 0.0284 2.829
Residential
Homes 11.34 1 per 30 acres 0 10,000 0.0284 2.829
Underground
Utilities 5 0 access 0 10,000 0.0284 2.829
Miscellaneous 4.49 1 per 10 acres 0 10,000 0.0284 2.829
Total 115.5 10

Unpaved Road Dust
Emissions from unpaved roads are directly related to the number of vehicles that
drive on an unpaved road and the length of the road. The unpaved roadways

 Op. Cit.
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within the J. D. Smith micro-scale area were not evaluated for traffic counts as
the roadways are short cuts across vacant land. The average number of
vehicles per day on these unpaved roads was estimated to be 30. Alleys have
an ADT of 50 and the valley-wide average was determined to be 30 in the 1997
PM;o Attainment Plan.?

Paved Road Dust

Paved road dust emissions are based on the vehicle miles traveled (VMT) and
the silt loading on a particular road. Clark County Comprehensive Planning,
using the Tranplan model, developed average daily VMT for the micro-scale
area. In the fall of 1999, Dames & Moore conducted road surface silt loading
measurements.?® Dames & Moore used the method prescribed in AP-42,
Appendix C.1. Dames & Moore did not complete any measurements on
freeways. For freeways the U. S. EPA default value of 0.02 g/m? was used. The
VMT and silt loading information is presented in Table B-34.

Table B-34

Paved Road Dust Activity Data for J. D. Smith Micro-Scale Area in 1998

Roadway Category 1998 Daily VMT Silt Loading (g/m?)
Collectors 521,941 0.86
Minor Arterial 1,189,705 1.04
Major Arterial 620,473 0.49
Freeway 342,315 0.02
VMT Total 2,674,434
Vehicles

Clark County Comprehensive Planning developed the average daily vehicle
counts within the micro-scale area. These counts are based upon actual vehicle
counts taken in 1998 and the Tranplan model. The vehicle miles traveled by
roadway classification are presented in Table B-34.

PM1o EMISSION FACTORS

The emission factors described below were used for all inventories unless
otherwise stated. Generally, U. S. EPA emission factors were used unless
directly measured factors from the sources within the nonattainment area were
available.

% Clark County, Particulate Matter (PM,) Attainment Demonstration Plan, prepared by Clark
County Board of Commissioners, Las Vegas, Nevada. August, 1997.
% Op. Cit.
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Stationary Sources

The emissions inventory for stationary sources is completed by the AQD and
based largely on emissions reports submitted by the sources. Point source
emissions are estimated using algorithms developed in the early 1990’s based
on AP-42 data emissions, performance test data, or Continuous Emissions
Monitoring (CEMs) data. The throughputs or inputs to the emission estimate
methods of each major source are verified by a Level Il inspection on an annual
basis. As appropriate, the emission factors have periodically been updated as
better or more reliable data are obtained.

For the J. D. Smith annual emission inventory, the annual potential to emit from
each facility’s permit was used. Although on a valley-wide basis the emissions
from stationary sources remained fairly constant or decreased a small amount,
no analysis was completed for the stationary sources within the micro-scale area
surrounding J. D. Smith. Therefore, the highest allowable emissions were
included in the inventory.

Stationary Area Sources

Residential Firewood Combustion

The emission factors for residential firewood were developed by U. S. EPA and
are published in AP-42 Section 1.9, Table 1.9-1, dated October, 1996. These
factors are presented in Table B-35.

Table B-35

Residential Wood Combustion Emission Factors

Pollutant Emission Factor
(pound pollutant/ton wood combusted)
PM1o 34.6
SOx 0.4
NOx 2.6

Natural Gas Combustion

The emission factors for natural gas combustion were developed by U. S. EPA
and are published in AP-42 Section 1.4, Tables 1.4-1 and 1.4-2, dated July,
1998. These factors are presented in Table B-36. Because the records kept by
Southwest Gas Corporation were in dekatherms which equal MMBtus, the EPA
emission factors were converted from Ib/10° scf to Ib/MMBtu by using an average
natural gas higher heating value of 1,020 Btu/scf.
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Table B-36

Natural Gas Combustion Emission Factors

Pollutant Type of Emissiorg Factor Emission Factor
Combustor (Ib/10° scf) (Ib/MMBtu)
PM1o All 7.6 0.0075
Residential 94 0.09216
NOx Small Boiler 100 0.09804
Large Boiler 190 0.18627
SOx All 0.6 0.0006

Structural/ Vehicle Fires/ Wild Fires

The California Air Resources Board (CARB) estimate for combustible structural
mass is 16.3 pounds per square foot. The national median home size is 1,732
square feet, so the average residence has 13.88 tons of combustible material
(16.3 times 1,732 divided by 2,000 pounds per ton). Assuming that about seven
percent of the material is consumed by each fire incidence, as most fires are
stopped before entire structures are consumed, an estimated 1.15 tons of
material is consumed during each fire incidence.

The CARB established particulate emission factors for fires in 1984. The U. S.
EPA established an emission factor for NOx in 1991. These factors and the
corresponding pound per fire incidence emission rates are presented in Table B-

37.
Table B-37
Fire Emission Factors and Rates
Emission Factor Emission Rate
Pollutant (pound pollutant per (pound pollutant per
ton material burned) fire incidence)
PM1o 10.8 12.42
NOx 1.4 1.61

Charbroiling/ Meat Cooking

The consultant who provided the emissions estimate for charbroiling and meat
cooking used emission factors developed by South Coast Air Quality
Management District in Southern California (SCAQMD). The emission factors
are based upon the type of meat cooked and are presented in Table B-38.
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Table B-38

Charbroiling/Meat Cooking Emission Factors

. Type of Meat

Cooking Implement Hamburger | Steak | Chicken Fish
Chain-driven Charbroiler With
Controls 1.29
Chain-driven Charbroiler, No
Controls 7.42
Underfired Charbroiler, No
Controls 32.65 17.19 10.48 3.3
Flat-top Griddle and Grooved
Griddle 5.08

Vacant Land

Representative parcels of vacant land within the nonattainment area and parcels
within the micro-scale areas were tested to determine if the soil was stable. The
stability test methods are outlined in AQD Regulations, Section 90, Subsection
90.4. There are three test methods used to evaluate a parcel: the ball drop, the
rock test, and threshold friction velocity determination.

For the ball drop test a steel ball with a diameter of 15.9 millimeters (0.625
inches) and a mass ranging from 16-17 grams is dropped from a height of 30
centimeters (one foot) directly above the soil surface. If the falling ball neither
creates a dent nor pulverizes the surface upon which the ball fell, the soil passes
the ball drop test. Three tests were conducted within a one-foot square area on
three randomly chosen survey areas of a parcel. The soil must pass two of the
three individual ball drops and all three survey areas must pass for the parcel or
portion of the parcel to be determined to be stabilized.

The survey areas were chosen by facing away from the parcel and throwing a
weighted object over one’s shoulder. Where the object landed was used as the
center of the one-foot square area for the ball drop testing.

If a parcel or portion of a parcel failed the ball drop test, then the rock test was
completed. The rock test examines the wind-resistance effects of rocks and
other non-erodible elements on disturbed surfaces. Non-erodible elements are
objects larger than one (1) centimeter (cm) (3/8 inch) in diameter that remain
firmly in place even on windy days. Typically non-erodible elements include
rocks, stones, glass fragments, and hard packed clumps of soil lying on or
embedded in the surface. Vegetation does not count as a non-erodible element
in this method.
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A survey area was chosen using the same method used for the drop ball test.
Where the object landed was used as the lower left-hand corner of a one-meter
square survey area (slightly greater than a three-foot square area). Without
moving them, the non-erodible elements within the survey square were mentally
grouped into small, medium, and large. The number of elements in each group
were counted. The width and length of two representative elements in each
group were measured and the area determined by multiplying the width times the
length. The average dimension was multiplied by the number of elements in the
group to determine the total area covered by non-erodible elements. The total
rock area was divided by two, then divided by the survey square area using the
same units (e.g., if the non-erodible element area was measured in centimeters
the survey area used in the division was 10,000 square centimeters); the result
was then multiplied by 100 to determine the percentage of non-erodible element
coverage.

Three survey areas were evaluated and the calculated percentages averaged. If
the average non-erodible element cover was greater than or equal to 20 percent,
the surface passed and was determined to be stable. If the average non-erodible
surface area was less than 20 percent, the threshold friction velocity (TFV) was
determined.

The TFV was determined using the sieve analysis described in subsection
90.4.1.3, which was based on W. S. Chepil’'s 1952 laboratory procedure. A set of
sieves with 4 mm, 2 mm, 1 mm, 0.5 mm and 0.25 mm openings were stacked in
order of the size opening with the largest size opening on top. A collector pan
was placed under the bottom sieve.

A sample of loose material from a one-foot square area down to a depth of about
one (1) cm was collected using a brush and a dustpan. Rocks larger than one
(1) cm were removed from the sample. The sample was poured into the top
sieve and the sieve unit covered with a lid. The covered sieve apparatus was
then moved using a broad, circular motion in a horizontal plane. Twenty circular
arm movements were completed: ten in a clockwise direction and ten in a
counterclockwise direction. The sieve apparatus was moved just fast enough to
achieve some relative horizontal motion between the sieves and the particles.

After the sieve apparatus was disassembled, each sieve and the collector pan
were tilted slightly, and gently tapped to align the material along one side. The
sieves and the collector pan were lined up in a row and visibly inspected to
determine the relative quantities of catch in each and the sieve or collector pan
with the greatest volume of material. The correlation between sieve size and
TFV is presented in Table B-39 below.
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Table B-39

Determination of Threshold Friction Velocity

Sieve Opening (mm) TFV (cmls)
4 135
2 100
1 76
0.5 58
0.25 43
Collector Pan 30

Three random soil samples representing random portions of the overall
conditions of a site were selected using the weighted object method previously
described. The results of the three samples were averaged together to
determine the uncorrected TFV. The TFV was corrected for non-erodible
elements if the uncorrected TFV average was below 100. Non-erodible elements
were evaluated as described for the rock test above. A correction factor was
identified based upon the results of the non-erodible elements evaluation. Table
B-40 lists the correction factors. The TFV was multiplied by the corresponding
correction factor to calculate the TFV corrected for non-erodible elements.

Table B-40

Correction Factors for Threshold Friction Velocity

Percent Cover of Non-Erodible Elements Correction Factor
Greater than or equal to 10% 5
Greater than or equal to 5% 3
Less than 5% and greater than or equal to 1% 2
Less than 1% None

Sites with a TFV or corrected TFV greater than or equal to 100 were classified as
stable. Sites with a lower TFV were evaluated for vegetation.

Disturbed Vacant Lands: To estimate wind erosion emissions from unpaved
surfaces, the University of Nevada Las Vegas (UNLV) was contracted by Clark
County Comprehensive Planning to calculate geometric mean hourly emission
rates from native desert and unstable soils within the Las Vegas Valley
(Appendix C). The emissions rates varied by soil type as defined in the U. S.
Department of Agriculture?” report. The results of the study provided PMyq

T Soil Survey of Las Vegas Valley Area Nevada: Part of Clark County, U. S. Department of
Agriculture, July, 1985.

B-52




emission factors dependent of varying wind speeds measured by UNLV’s
portable wind tunnel during the summer of 1995 for native desert and disturbed
vacant lands.?® The extrapolated emission factors accounted for vegetation
cover. An initial “spike” was measured when wind speeds reached a level where
particles were first measured. An initial wind threshold of 20 mph was
determined by UNLV for disturbed vacant land because emissions would occur
at this wind speed for ninety percent of disturbed vacant land parcels. The mean
hourly emission rates and spike values for disturbed vacant land are presented in
Table B-41.

Table B-41

Mean Hourly Emission Rates for Disturbed Vacant Land

Soil Tvbe Wind Speed Geometric Mean Flux | Geometric Mean Spike
yp (mph) (ton/acre/hour) (ton/acre)
10 — 14.9 N/A N/A
15-19.9 4.95x107° 9.65x10™
20-24.9 5.21x107° 8.16x10™
25 -29.9 6.40x10° 1.94x107
All Soils 30-34.9 4.62x10° 1.41x107°
35-39.9 7.05x107° 3.80x10°°
40 -44.9 1.13x1072 3.45x10°
45-49.9 7.12x10° 4.50x107°
50 — 54.9 3.69x10° 1.30x107
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20— 24.9 N/A N/A
25 -29.9 N/A N/A
Soil Group2 | 30-34.9 4.12x107° 8.28x10™
35-39.9 2.81x10° 8.63x10™
40 —44.9 2.80x107° 1.37x107
45-49.9 7.27x10° 2.33x10°°
50 — 54.9 2.13x10°° 1.82x107°
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20 —-24.9 N/A N/A
25-29.9 N/A N/A
Soil Group3 |30 —34.9 1.36x107° 6.59x10™
35-39.9 5.42x107° 1.49x10°°
40 —44.9 N/A N/A
45— 49.9 N/A N/A
50 — 54.9 N/A N/A
% Op. Cit.
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Table B-41

Mean Hourly Emission Rates for Disturbed Vacant Land

(continued)

10— 14.9 N/A N/A
15—-19.9 N/A N/A
20-24.9 4.26x107 2.67x107°
25-29.9 2.72x10° 1.19x107?
Soil Group5 |30 —34.9 7.23x107 2.67x107
35-39.9 1.95x107? 5.93x10°
40-449 7.99x10°° 3.37x10°
45 -49.9 N/A N/A
50 — 54.9 2.33x10 6.95x10
Soil Group 6 No wind tunnel tests were performed for disturbed soils in this soil
group.
Soil Group 7 No wind tunnel tests were performed for disturbed soils in this soil
group.
10— 14.9 N/A N/A
15-19.9 N/A N/A
20-24.9 1.62x107 1.10x10™
25-29.9 3.00x10°° 3.34x10™
Soil Group 8 |30 -34.9 3.75x10™ N/A
35-39.9 1.21x107? 2.36x10°°
40 —44.9 3.96x10° 1.58x107
45-49.9 1.44x107? 4.79x103
50 — 54.9 8.26x107 1.15x107?
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20 —24.9 1.75x10 3.06x10°
25-29.9 N/A N/A
Soil Group9 |30 -34.9 4.57x107 1.30x107
35-39.9 N/A N/A
40 - 449 3.40x10™" 3.87x107
45— 49.9 5.08x10 6.25x107°
50 — 54.9 N/A N/A

The all soils factors were used for the nonattainment area and BLM disposal area
inventories. The disturbed soil was classified by soil type and the appropriate
emission factor was applied for the 1998 J. D. Smith inventory. The particulate
reservoir for disturbed vacant land was assumed to have no limit. For every hour
the sustained wind speeds were within a given wind speed category above the
“spike” wind speed, the emissions were calculated. A single “spike” mass was
added for each acre, assuming each day represented a single wind event and
reservoir recharging would not have occurred during a 24-hour period. Wind




speeds less than the “spike” speed do not contribute to PM4y emissions from
natural wind erosion and were eliminated from emission calculations.

Native Desert Fugitive Dust: The emission factors for native desert were
determined using the same methods as for disturbed vacant land. Hourly
average wind speeds 25 mph or greater produced emissions from 30 of the 34
native desert parcels. Therefore, 25 mph was determined to be the initial wind
threshold for native desert parcels. The emission factors developed by UNLV for
native desert are presented in Table B-42.

Table B-42

Mean Hourly Emission Rates for Native Desert

Soil Type Wind Speed | Geometric Mean Flux | Geometric Mean Spike
(mph) (ton/acre/hour) (ton/acre)
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20-24.9 N/A N/A
25-29.9 2.57x107 4.90x10™
All Soils 30-34.9 3.16x10° 5.88x10™
35-39.9 2.99x10°° 9.24x10™
40 — 44.9 5.92x107 1.70x10°°
45 -49.9 7.58x107° 2.20x1073
50 — 54.9 1.10x107? 2.5x107
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20-24.9 4.65x10™ 5.53x107°
25-29.9 1.52x107 1.34x10™
Soil Group 2 | 30 — 34.9 2.48x107 5.46x10™
35-39.9 2.45x107° 1.04x1073
40 — 44.9 6.48x107 1.87x107°
45 -49.9 7.18x107° 2.25x1073
50 — 54.9 1.24x107? 3.19x107
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20-24.9 N/A N/A
25-29.9 5.16x10™ N/A
Soil Group 3 | 30-34.9 N/A N/A
35-39.9 N/A N/A
40 — 44.9 1.91x107° 5.13x10™
45 —49.9 5.68x107 1.45x107°
50 — 54.9 7.46x107° 3.52x10°
10 — 14.9 N/A N/A
Soil Group 5 | 15— 19.9 N/A N/A
20 —24.9 N/A N/A
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Table B-42

Mean Hourly Emission Rates for Native Desert

(continued)

25-29.9 2.52x107° 6.32x10*
30-34.9 2.15x107° 5.66x10™
Soil Group 5 | 35 —39.9 2.66x10° 7.48x10™
(continued) | 40 —44.9 7.18x10° 3.49x10”
45— 49.9 8.69x10° 2.38x107
50 — 54.9 1.32x107? 3.52x107°
10 — 14.9 N/A N/A
15—-19.9 N/A N/A
20 - 24.9 1.61x107° 6.56x10™
25 -29.9 7.25x107° 1.42x107
Soil Group 6 | 30 — 34.9 1.69x107 2.11x107
35-39.9 4.78x107° 2.15x107
40 —44.9 3.63x107° 9.28x10™
45— 49.9 9.08x10°° 4.20x107
50 — 54.9 7.78x10° 1.48x10°3
10 — 14.9 N/A N/A
15-19.9 N/A N/A
20 —-24.9 N/A N/A
25 -29.9 N/A N/A
Soil Group 7 | 30 — 34.9 1.43x10° 1.88x10™
35-39.9 2.41x103 3.79x10™
40 —44.9 5.90x107° 1.25x10°3
45— 49.9 1.03x107? 2.19x10°3
50 — 54.9 1.43x107 1.50x107
10 — 14.9 N/A N/A
15-19.9 1.95x107° 4.00x10™*
20-24.9 1.06x1072 2.64x1073
25 -29.9 N/A N/A
Soil Group 8 |30 — 34.9 6.33x107 6.40x10™
35-39.9 3.44x10° 1.21x10°3
40 — 44.9 4.81x107° 1.41x107
45—49.9 3.26x107° 4.15x10°3
50 — 54.9 N/A N/A

B-56




Table B-42

Mean Hourly Emission Rates for Native Desert

(continued)

10 — 14.9 N/A N/A
15-19.9 N/A N/A
20 -24.9 N/A N/A
25 -29.9 1.61x107° 3.61x10™
Soil Group 9 | 30 — 34.9 3.01x107 4.68x10™
35-39.9 3.18x10° 8.15x10™
40 — 44.9 8.47x103 1.64x107°
45-49.9 8.78x107° 2.48x10°°
50 — 54.9 1.03x107 1.79x107°

The all soils factors were used for the nonattainment area and BLM disposal area
inventories. The disturbed soil was classified by soil type and the appropriate
emission factor was applied for the 1998 J. D. Smith inventory. If an emission
factor was not available for a given soil type, the all soils factor was used.
Because the native desert parcels have a limited PM1 reservoir, it was assumed
the reservoir would be depleted within one hour of sustained winds above the
“spike” wind speed. Therefore, only one hour of emissions was calculated during
each day winds exceed the threshold friction velocity (“spike” wind speed) for
native desert parcels. The “spike” mass was added to the mass calculated using
the mean hourly emission factors.

Stabilized Vacant Land Dust: The third category for vacant land was stabilized.
This designation was given to parcels which were no longer native desert and
had been determined to be stable using the methodology previously described.
The emission factors for this categorg were also developed by UNLV using data
from a 1998-1999 wind tunnel study.*

The same wind tunnel methodology used to measure emissions from native
desert and unstable parcels was used to estimate emissions from nine dust
suppressants including water. The parcels were measured before and after
being disturbed by vehicle traffic, giving a representative sample the types of
dust suppressants likely to be used and the condition the vacant land parcels
may have at any given time. Because the parcels were subject to some
disturbance that may have caused some dust palliatives to break down, the initial
wind threshold for this category was lower than the other categories. However,
the use of dust palliatives greatly reduced the overall emission factors. The
average emission factor at a given wind speed was used to calculate the

2 Estimation of Valley-Wide PM,, Emissions Using UNLV 1995 Wind Tunnel-Derived Emission
Factors, 1998-1999 Emission Factors, Revised Vacant Land Classifications, and GIS-Based
Mapping of Vacant Lands, Dr. David James et al., University of Nevada, Las Vegas, Nevada,
September, 2000
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emissions from the stabilized parcels. Spikes were generally not observed from
the stabilized parcels, and emission factors without spike correction were used.
The factors used for stabilized parcels are presented in Table B-43.

Table B-43

Mean Hourly Emission Rates for Stabilized Land

Wind Speed (mph) Geometric Mean Flux (ton/acre/hour)
15-19.9 4.2x10™
20-24.9 3.4x10™
25-29.9 1.9x10™

As with native desert, it was assumed that the stabilized parcels have a limited
PMy, reservoir that would be depleted within one hour of sustained winds above
the threshold wind velocity. Therefore, only one hour of emissions was
calculated during each day for stabilized parcels.

Construction Activity Fugitive Dust

Construction activity fugitive dust includes particulate emissions from activities
such as grading, trenching, crushing, screening, and back filling. A Best
Available Control Measure (BACMg report on construction activities completed by
Midwest Research Institute (MRI)*° recommends up to five different levels of
uncontrolled PMo emission estimates methods for construction activities. Each
level of emission estimate varied based on the amount of valid data known about
each construction project. The emission estimates derived by MRI were from on-
site evaluation of construction operations within four serious PM4y nonattainment
areas: Las Vegas, NV; Coachella Valley, CA; South Coast, CA; and San
Joaquin Valley, CA.

For the construction sites in the Las Vegas Valley, the available information from
the AQD construction activities permits data base included the type of
construction project and the number of acres previously described as activity
levels. For construction sites where only the amount of land involved and the
type of construction project is known, two emission factors are provided. For
general construction sites that do not include any cut and fill areas, large-scale
earthmoving operations, or heavy traffic volumes, an emission factor of 0.11
tons/acre/month would apply. For general construction sites which do include cut
and fill areas, large-scale earthmoving operations, or heavy traffic volumes, an
emission factor of 0.42 tons/acre/month would apply.

CCHD enforcement officers provided information as to which types of
construction operations within the Las Vegas Valley usually include cut and fill
areas, large-scale earthmoving activities, and/or heavy traffic volumes. In

%0 Improvement of Specific Emission Factors (BACM Project No. 1), Final Report, Midwest
Research Institute, March, 1996.
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general, all airport, flood detention, highway, public works, and underground
utility operations include either cut and fill areas, large-scale earthmoving
activities, and/or heavy traffic volumes. Therefore an emission factor of 0.42
tons/acre/month was assigned to those types of construction projects.

The remaining types of construction projects, including commercial, public parks,
public buildings, and residential homes, sometimes include cut and fill areas,
large-scale earthmoving activities, and/or heavy traffic volumes and other times
do not. Therefore, an average emission factor of 0.265 tons/acre/month (0.11
plus 0.42 divided by two) was used to account for this variation.

The emission factors developed by MRI are uncontrolled emission values,
meaning no soil stabilization was assumed to occur. The CCHD regulations
require the control of PM1o emissions at construction sites. Dust control at
construction sites is usually implemented using water. The U. S. EPA assigns a
50 percent control efficiency to watering for control of particulate emissions from
construction sites." The CCHD enforcement officers also provided compliance
rates for each type of construction activity as shown in Table B-30.

Windblown Construction Dust

As previously described, some acres on construction sites were evaluated as
stabilized and some acres disturbed based upon the percentages of construction
sites implementing controls by category. The emission factors used for the
stabilized acres are the same emission factors as used for stabilized vacant land.
The emission factors for disturbed soil were used for the uncontrolled acres on
construction sites. The all soils factors were used because the exact soil types
were not known.

Nonroad Mobile Sources

The Nonroad Engine Emission Inventories for CO and Ozone nonattainment
Boundaries Las Vegas Area report completed by U. S. EPA in 1993 included
emission factors for PM4o for nonroad engines. These factors were used for
nonroad gasoline engines with the exception of recreational equipment. U. S.
EPA updated diesel emission factors in 1998.%> The report covers all diesel-
fueled engines. The emission factors for pre-Tier | and after 1988 engines from
Table 1 of the document were used assuming the age of most of the engines in
the nonattainment air shed are within that 11-year period. Sulfur oxide emission
rates were calculated using the equation provided in the report.

31 :

Op. Cit.
%2 Exhaust Emission Factors for Nonroad Engine Modeling - - Compression Ignition, Report No.
NR-009A, U. S. EPA, 1998.
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Emission factors for 2-stroke and 4-stroke gasoline-fired recreational equipment
were provide by U. S. EPA in 1999.% Emission factors from Table 28 of the
report were used for 4-stroke gasoline-fired recreational vehicles. The 2-stroke

gasoline-fired emission rates were presented elsewhere in the report.

Table B-44 lists the emission factors for PM4g, NOx, and SOx for each of the
nonroad engines within the nonattainment area by engine type. The U. S. EPA
published all of these emission factors.

Table B-44

Nonroad Engines Emission Factors

PM10 NOx SOx
Equipment Tvbe Enaine Tvpe Emission Emission | Emission
quip yp 9 yp Factor Factor Factor
(g/hp-hr) (g/hp-hr) | (g/hp-hr)
Terminal Tractor Diesel 0.4 8.38 1.07
4 Stroke Gasoline 0.8 5.16 0.27
Aircraft Support Diesel 0.72 8.3 1.19
Equipment
4 Stroke Gasoline 0.72 5.16 0.27
Generator Sets < 50 HP Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.22 0.81 0.27
2 Stroke Gasoline 7.7 0.29 0.27
Pumps <50 HP Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.22 0.81 0.27
2 Stroke Gasoline 0.18 2.82 0
Air Compressors <50 HP | Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.22 0.81 0.27
Welders < 50 HP Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.22 0.81 0.27
Pressure Washers 4 Stroke Gasoline 0.22 0.81 0.27
<50 HP
Forklifts Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.06 5.16 0.27
Asphalt Pavers Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.06 4.79 0.25
Tampers/Rammers 4 Stroke Gasoline 0.22 1.92 0.25
2 Stroke Gasoline 7.7 0.29 0.25
Plate Compactors Diesel 1 10 1.18
4 Stroke Gasoline 0.22 1.92 0.25
2 Stroke Gasoline 7.7 0.29 0.25
Concrete Pavers Diesel 0.4 8.38 1.07
Rollers Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.22 2.11 0.28
Scrapers Diesel 0.4 8.38 1.07

% Exhaust Emission Factors for Nonroad Engine Modeling - - Spark Ignition, Report No. NR-
010b, EPA420-R-99-009; U. S. EPA Office of Mobile Sources, Assessment and Modeling

Division, March, 1999.
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Table B-44

(continued)

Nonroad Engines Emission Factors

Paving Equipment Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.22 1.92 0.25
2 Stroke Gasoline 7.7 0.29 0.25
Surfacing Equipment 4 Stroke Gasoline 0.22 1.92 0.25
Signal Boards Diesel 1 10 1.18
4 Stroke Gasoline 0.22 1.82 0.25
Trenchers Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.06 4.79 0.25
Bore/Drill Rigs Diesel 0.4 8.38 1.07
4 Stroke Gasoline 0.06 4.79 0.25
Excavators Diesel 0.4 8.38 1.07
Concrete/Industrial Saws | Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.22 1.92 0.25
Cement and Mortar Diesel 1 10 1.18
Mixers
4 Stroke Gasoline 0.22 1.92 0.25
Cranes Diesel 0.4 8.38 1.07
4 Stroke Gasoline 0.06 4.79 0.25
Graders Diesel 0.4 8.38 1.07
Off-Highway Trucks Diesel 0.4 8.38 1.07
Crushing/Processing Diesel 0.4 8.38 1.07
Equipment
4 Stroke Gasoline 0.06 4.79 0.25
Rough Terrain Forklifts Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.06 4.79 0.25
Rubber Tired Loaders Diesel 0.4 8.38 1.07
4 Stroke Gasoline 0.06 5.42 0.24
Rubber Tired Dozers Diesel 0.4 8.38 1.07
Tractors/Loaders Diesel 0.72 8.3 1.19
Backhoes
4 Stroke Gasoline 0.06 4.79 0.25
Crawler Tractors Diesel 0.4 8.38 1.07
Skid Steer Loaders Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.06 4.79 0.25
Off-Highway Tractors Diesel 0.4 8.38 1.07
Dumpers/Tenders Diesel 0.8 6.9 1.18
4 Stroke Gasoline 0.22 1.92 0.22
Other Construction Diesel 0.4 8.38 1.07
Equipment
4 Stroke Gasoline 0.06 4.79 0.25
Lawn & Garden Tractors Diesel 1 10 1.18
4 Stroke Gasoline 0.36 0.84 0.37
Chippers/Stump Grinders | Diesel 0.72 8.3 1.19
4 Stroke Gasoline 0.05 2.02 0.37
Commercial Turf Diesel 0.8 6.9 1.18
Equipment
4 Stroke Gasoline 0.36 0.84 0.37
Other Lawn & Garden 4 Stroke Gasoline 0.18 0.81 0.37

Equipment
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Table B-44

Nonroad Engines Emission Factors
(continued)

2 Stroke Gasoline 7.7 0.29 0.54
Trimmers/Edgers/Brush 4 Stroke Gasoline 1.48 0.81 0.37
Cutters

2 Stroke Gasoline 3.89 0.91 0.54
Lawn Mowers 4 Stroke Gasoline 2.66 0.81 0.37

2 Stroke Gasoline 7.7 0.29 0.54
Leaf Blowers/Vacuums 2 Stroke Gasoline 3.6 0.96 0.54
Rear Engine Riding Diesel 0.8 6.9 1.18
Mowers

4 Stroke Gasoline 0.18 0.81 0.37
Front End Mowers 4 Stroke Gasoline 0.18 0.81 0.37
Shredders < 5 HP 4 Stroke Gasoline 2.66 0.81 0.37

2 Stroke Gasoline 7.7 0.29 0.54
Specialty Vehicles/Carts Diesel 1 10 1.18

4 Stroke Gasoline 0.045 3.5 0.55

2 Stroke Gasoline 2.4 1.5 0.95
All Terrain Vehicles 4 Stroke Gasoline 0.045 3.5 0.55
(ATVs)

2 Stroke Gasoline 2.4 0.47 0.95
Minibikes 4 Stroke Gasoline 0.045 3.5 0.55
Off-road Motorcycles 4 Stroke Gasoline 0.045 3.5 0.55

2 Stroke Gasoline 2.4 0.47 0.95
Golf Carts 4 Stroke Gasoline 0.045 3.5 0.55

2 Stroke Gasoline 2.4 0.47 0.95

Railroad Equipment

Emission factors for PM4o and NOx for locomotives were published by the U. S.
EPA.>* Emission factors from Table 4 of the fact sheet were used. Emission
factors for SOx were not included in the fact sheet. The EPA Procedures for
Emission Inventory Preparation®® listed an emission factor for SO, of 0.0360
Ibs/gal based upon a fuel sulfur content of 0.25 percent. Clark County Health
District Air Quality Regulations, Section 26 limits sulfur fuel content to 0.05
percent by weight. The emission factor was reduced based upon the ratio of the
sulfur contents. The emission factors for locomotives are listed in Table B-45.

Table B-45

Emission Factors for Locomotives

Type of Emission Factor (gram/gallon)
Locomotive PMo NOx SOx
Line-Haul 6.7 178 3.27
Switch 9.2 262 3.27

% Emission Factors for Locomotives, U. S. EPA Office of Mobile Sources, December, 1997.
% EPA Procedures for Emission Inventory Preparation — Volume IV: Mobile Sources, U. S. EPA,

1992.
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Aircraft Emissions

Emission factors from AP-42° were used for aircraft at McCarran International
Airport, Henderson Executive Airport, and North Las Vegas Municipal Airport.
Table B-46 lists the particulate emission factors for the different engine types
listed in AP-42.

Table B-46

PM,, Emission Factors by Aircraft Type and Mode (kg/hr)

Engine Type Particulate Emission Factors by Mode
Approach Climbout Takeoff Taxi/ldle
CF6-50C 0.20 0.24 0.24 0.02
CF6-6D 0.20 0.24 0.24 0.02
F100-PW-100 0.50 3.90 0.00 0.05
JT3D-7 SERIES 3.60 3.90 3.70 0.20
JT8D-17 0.68 1.20 1.70 0.16
JT9D-7 1.00 1.80 1.70 1.00
JT9D-70A 1.00 1.80 1.70 1.00
SPEY MK511 0.68 4.50 7.30 0.08
T56-A-7 1.40 1.40 1.70 0.70
TPE331-3 0.27 0.27 0.36 0.14

Because AP-42 contains particulate emission factors for only nine types of
commercial aircraft engines, engine and aircraft manufacturers were consulted to
determine appropriate engine substitutions for the existing and forecast aircraft
fleets at the three airports. An aircraft engine substitution matrix was developed
and is presented in Table B-47. The EPA-approved process described in AP-42
was then used to calculate aircraft PM4o emissions.

Table B-47
Commercial Aircraft Engine Substitution Matrix
Aircraft Type EDMS Engine Type PM,o Engine Type
B727 JT8D-9 JT8D-17
B727 JT8D-9A JT8D-17
B727 JT8D-15 JT8D-17
B727 JT8D-17 JT8D-17
B737-200(a) JT8D-9A JT8D-17
B737-200 JT8D-15 JT8D-17
B737-200 JT8D-17 JT8D-17
B737-300/400/500 CFM56-3 CF6-50C
B737-300/400/500 CFM56-3B CF6-50C

% AP-42, Compilation of Air Pollution Emission Factors, Volume II: Mobile Sources, Fourth
Edition, U. S. EPA, September, 1985.

B-63




Table B-47
Commercial Aircraft Engine Substitution Matrix
(continued)

B737-300/400/500 CFM56-3C1 CF6-50C
B737-600/700 CFM56-3C1 CF6-50C
B747 Default CF6-50C
B757 PW2037 CF6-50C
B757 PW2040 CF6-50C
B757 RB211-535C CF6-50C
B767 Default CF6-50C
A300/310 CF6-50C CF6-50C
A320 V2527-A5 CF6-50C
A320 V2500A-1 CF6-50C
Twin engine piston prop | TIO-540-J2B2 TPE331-3
Twin engine turboprop T56-A-16 T56-A-7
Single engine piston prop | 0-200 TPE331-3
Single engine piston prop | TIO-540-J2B2 TPE331-3
Twin engine turboprop PT6A-27 TPE331-3
30-50 passengers PW120 TPE331-3
DC10 Default CF6-50C
DC9 Default CF6-50C
Fighter/Trainer F100-PW-100 F100-PW-100
Single engine turbo prop | PT6A-41 TPE331-3
L1011 Default CF6-50C
Business Jet TFE-731-2-2B SPEY MK511
Business Jet CJ610-6 SPEY MK511
MD80 JT8D-2171 JT8D-17
MD80 JT8D-219 JT8D-17
MD80 MD90/V2525-D5 JT8D-17

The aircraft emissions for Nellis Air Force Base were calculated using the Air
Quality Utility Information System (AQUIS) Emission Algorithm manual, version
6.11. The emission factors are based upon the mode in which the aircraft engine
is running. The Time In Mode (TIM) for emissions from aircraft has been
developed by U. S. EPA, published in AP-42, and presented in Table B-48. The
emissions from the military aircraft were then calculated by using the AQUIS
emission factors (Table B-49) and the AP-42 TIM.
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Table B-48

Aircraft Time in Mode

Aircraft Idle Out Military Burner Approach Idle In
Piston 6.5 0.6 5.0 4.6 6.5
Trainer 6.8 0.5 1.4 4.0 4.4
Helicopter 8.0 0.0 6.8 6.8 7.0
Transport 9.2 0.4 1.2 5.1 6.7
Combat 18.5 0.4 0.8 3.5 11.3

Table B-49
Military Aircraft Emission Factors (pounds/hour)

Jet Engine Idle Approach | Intermediate Military Burner
TF30-003 0.0085 0.105 2.219 2.6 5.76
TF3901C 0.017 0.024 0.3606 0.3173 0.3173
F101-102 0.396 0.09 0.14 0.2 3.337
T58-GE5 0.1 0.8 0 0 0.8
TF33-007 0.1177 0.975 9.399 7.926 7.926
TF33-100A 0.132 0.975 9.399 10.7 10.7
F108100 0.15 0.81 2.4 3.5 3.5
J57-59W 0.1625 0.41 2.322 6.636 272.9
J5759 0.1625 0.41 2.322 6.636 272.9
F100-100 0.1704 0.81 2.402 3.5 6.902
TF33-003 0.207 3.762 11.73 12.87 12.87
TF34-100 0.306 4.276 7.353 7.586 7.586
TF33-102 0.555 7.866 8.064 7.704 7.704
TF33-005 0.56 7.866 8.064 7.704 7.704
J79-15 0.565 6.3 15.01 19.65 4.836
15607 0.5904 0.8051 0.9435 0.98 0.98
T5615 0.664 0.8051 0.9435 1.04 1.04
175609 0.664 0.8051 0.9435 0.935 0.935
JT8D17 0.57 4.75 5.11 5.47 5.47
F404-400 10.3 16 21.7 241 24 .1
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Onroad Mobile Sources

Paved Road Dust (including construction track out)
The AP-42 equation for calculating PM4o emissions from re-entrained paved road
dust is:

E = 7.3(sL/2)*®(W/3)"*
where:

E = particulate emission factor (g/VMT);
sL = road surface silt loading (g/m?); and
W = average weight (tons) of the vehicles traveling the roads.

The average weight of the vehicles traveling the roads was established by Clark
County in the 1997 Particulate Matter (PM4o) Attainment Demonstration Plan,
and verified based upon current vehicle fleet information, as three tons. The
road surface silt loading factor varies depending on the type of roadway as
previously described. The emission factors by roadway category are presented
in Table B-50.

Table B-50

Paved Road Dust Emission Factors (g/mile)

Emission Factor (g/mile)
Roadway Category With Improved Without Improved
Shoulders Shoulders
Ext. Connector 2.93 -
Freeway Ramps 4.22 -
Minor Arterial 4.77 5.63
Major Arterial 2.93 5.63
Ramps 4.22 -
Interstate 0.37 -
Freeway 0.37 -
Expressway 2.93 -
Collector 4.22 374
Local 6.57 37.4
Intrazonal Trips 6.57 -
Public Transit 6.57 -

Construction track out emissions are estimated using the same equation. As
described under source activities, the silt loading value was multiplied by a factor
of 3.29 for those areas where track out was predicted to occur.
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Unpaved Road Dust
The AP-42 equation for calculating PM4o emissions from unpaved roads is:

= 2.6(s/12)"* (W /3)**
(M /0.2)"

=  site-specific emission factor (Ib/VMT);
=  surface material silt content (%);

= mean vehicle weight (tons); and

= surface material moisture content (%).

Grab samples from unpaved roads within the Las Vegas Valley were analyzed

for silt content by Desert Research Institute in 1996.%" The average silt content
measured for unpaved roads was about 16 percent. The mean vehicle weight

within Clark County is three tons.

The surface material moisture content was not directly measured for any of the
design days. As Las Vegas has an average rainfall of less than ten inches per
year and average daily high temperatures exceed 80° Fahrenheit, it is
reasonable to assume that uncontrolled unpaved roads would have low moisture
contents. Rainfall, watering, and the application of salts such as magnesium
chloride increase the moisture content. Therefore, the moisture content of
unpaved roads is likely to vary widely within the nonattainment area. The range
for moisture contents from AP-42 is 0.03 to 20 percent with 0.2 percent
presented as the default when site-specific parameters are not known. Given the
wide variability of moisture content values and the lack of site-specific data, the
EPA default values of 0.2 percent was used.

Incorporating the values for s, W and M in the equation for unpaved roads, the
emission factor becomes E = 3.27 Ib/VMT.

Vehicle Emissions

The PMo and SOx emission factors for motor vehicle exhaust were developed
using the Part5 model, modified on February 24, 1995. The Nevada State 1998
vehicle mix was used when the model was run. The PMyy emission factors for
brake and tire wear were also developed using Part5 and are 0.013 g/mile and
0.008 g/mile respectively. The emission factors for exhaust and sulfate are
presented in Table B-51.

3 Fugitive Dust and Other Source Contributions to PM;, in Nevada’s Las Vegas Valley, Vol. I,
Final Report, Desert Research Institute, April, 1997.
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Table B-51

Vehicle Emission Factors for PM4o and Sulfur Oxides (g/mile)

Segment PM Exhaust Sulfate PM
Ext. Connector 0.034 0.039
Freeway Ramps 0.033 0.039
Minor Arterial 0.033 0.039
Major Arterial 0.034 0.039
Ramps 0.033 0.039
Interstate 0.034 0.039
Freeway 0.034 0.039
Collector 0.033 0.039
Local 0.033 0.039
Intrazonal Trips 0.033 0.039
Public Transit 0.477 0.181

The NOx emission factors were developed using the MOBILESb model with 1998
vehicle fleet data. Summer and winter emission rates were averaged. NOXx
emission rates are presented in Table B-52.

Table B-52

Vehicle Emission Factors for Nitrogen Oxides (g/mile)

Vehicle Speeds NOx Emission Factors
(mph) Summer Winter Average
64.7 2.94 3.18 3.06
28.4 1.71 1.86 1.78
33.2 1.73 1.87 1.80
42 1.77 1.92 1.84
24 1.70 1.84 1.77
54.8 2.24 2.43 2.34
54.3 2.20 2.39 2.30
29.6 1.71 1.86 1.78
14.9 1.76 1.90 1.83
10 1.87 2.02 1.94
13.5 1.78 1.92 1.85

The MOBILE5Sb model results are presented in Tables B-53 and B-54. The Part5
model output is presented in Table B-55.
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Table B-53

NOx Vehicle Summer MOBILE5b Output

1 Las Vegas 1998 run; LV I/M with TTC begins on 3rd reg,incl HDGV

MOBILESb (14-Sep-96)

0

-M 49 Warning:

+ 1.00 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 0.998 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 0.999 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 1.00 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 0.998 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 0.999 MYR sum not = 1. (will normalize)
-M 49 Warning:

+ 0.999 MYR sum not = 1. (will normalize)
-M170 Warning:

+ Exhaust emissions for gasoline fueled vehicles

beginning in 1995 have been reduced as a result of
Gasoline Detergent Additive Regulations (1994).
-M153 Warning:

+ Refueling emissions in grams-per-gallon are only
available using the 120 column descriptive output
option (OUTFMT =3 or 5). See MOBILES5 Users Guide

chapters 2.1.15, 2.1.19 and 2.1.20 for more information.
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998

model year have been reduced as a result of the

Onboard Refueling Vapor Recovery Regulations (1994).
0I/M program selected:

0 Start year (January 1): 1983
Pre-1981 MYR stringency rate: 20%
First model year covered: 1968
Last model year covered: 1995
Waiver rate (pre-1981): 1.%
Waiver rate (1981 and newer) : 1.%
Compliance Rate: 96.%
Inspection type: Computerized Test and Repair
Effectiveness - HC: 0.50 <CO: 0.50 NOx: 0.50
Inspection frequency Annual
Vehicle types covered: LDGV - Yes

LDGT1 - Yes
LDGT2 - Yes
HDGV - Yes
1981 & later MYR test type: 2500 rpm / Idle
Cutpoints, HC: 220.000 CO: 1.200 NOx: 999.000
Low alt, Annl and Bien Insp Freq TECH 1 & 2 I/M cred data
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Annl Insp Freq & TECH 4+ I/M credit 2500/Idle test data
With 100.0% Technician Training and Certification Credit
OFunctional Check Program Description:

OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp

(Janl) Covered LDGV LDGT1 LDGT2 HDGV Type Freq Rate
ATP 1983 1981-1995 Yes Yes Yes Yes Test & Repair Annual 96.0%
OAir pump system disablements: Yes Catalyst removals:

Eff
Adj
0.0

Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test:
EGR disablement: Yes Evaporative system disablements:
PCV system disablements: No Missing gas caps:
0
Minimum Temp: 76. (F) Maximum Temp:106. (F)
Period 1 RVP: 13.5 Period 2 RVP: 9.0 Period 2 Yr: 1

0TOG HC emission factors include evaporative HC emission factors.
0

0
Yes
No
No
Yes

995

OEmission factors are as of July 1lst of the indicated calendar year.
OUser supplied veh registration distributions.

0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 20.6
Reformulated Gas: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV ~ LDDV ~ LDDT HDDV MC All Veh
+
Veh. Spd.: 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 5.91 4.90 6.25 4.98 11.86 0.93 1.19 2.92 10.77 5.42
Exhst HC: 1.94 2.16 2.85 2.20 4.81 0.93 1.19 2.92 3.29 2.08
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 3.19 1.88 2.33 1.91 3.81 2.53
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 24.62 27.99 37.90 28.59 96.09 2.39 2.57 15.76 46.73 26.01
Exhst NOX: 1.43 1.47 1.73 1.49 4.10 1.73 1.84 12.53 0.63 1.78
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 20.6
Reformulated Gas: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 7.58 6.13 7.91 6.24 14.75 1.08 1.39 3.41 11.74 6.88
Exhst HC: 2.43 2.71 3.67 2.77 6.31 1.08 1.39 3.41 4.26 2.60
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 4.38 2.57 3.17 2.60 5.19 3.47
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 30.79 35.06 49.41 5.93 123.69 3.02 3.24 19.90 64.54 32.63
Exhst NOX: 1.48 1.52 1.77 1.53 3.97 1.93 2.05 13.98 0.63 1.87
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-M154 Warning:

+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).

OEmission factors are as of July 1lst of the indicated calendar year.

OUser supplied veh registration distributions.

0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 5.37 4.54 5.78 4.62 10.94 0.87 1.12 2.75 10.52 4.97
Exhst HC: 1.81 2.02 2.64 2.05 4.34 0.87 1.12 2.75 3.04 1.94
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 2.78 1.67 2.08 1.69 3.36 2.22
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 22.98 26.13 34.92 26.66 87.52 2.19 2.35 14.45 42.21 24.25
Exhst NOX: 1.42 1.46 1.72 1.48 4.15 1.67 1.77 12.05 0.64 1.76
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July lst of the indicated calendar year.
OUser supplied veh registration distributions.
0OCal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 2.84 2.78 3.51 2.82 6.41 0.52 0.67 1.63 9.34 2.80
Exhst HC: 1.05 1.20 1.50 1.21 1.79 0.52 0.67 1.63 1.86 1.14
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 1.01 0.72 0.95 0.74 1.37 0.86
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 12.79 14.98 19.07 15.22 42.55 1.09 1.17 7.19 20.83 13.61
Exhst NOX: 1.46 1.49 1.78 1.51 4.72 1.31 1.39 9.47 0.83 1.71
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OvVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
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+

Veh. Spd.: 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.79 2.00 2.49 2.03 4.67 0.33 0.43 1.04 8.87 1.88
Exhst HC: 0.71 0.84 1.01 0.85 0.91 0.33 0.43 1.04 1.39 0.77
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 0.31 0.31 0.42 0.32 0.51 0.30
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 8.07 9.96 12.47 10.11 36.96 0.82 0.88 5.39 12.59 8.84
Exhst NOX: 1.85 1.92 2.32 1.95 5.66 1.74 1.85 12.60 1.17 2.20
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OvVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.79 2.00 2.49 2.03 4.66 0.33 0.42 1.04 8.87 1.88
Exhst HC: 0.71 0.84 1.01 0.85 0.91 0.33 0.42 1.04 1.39 0.77
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 0.30 0.30 0.41 0.31 0.50 0.29
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 8.07 9.96 12.47 10.11 37.37 0.82 0.88 5.42 12.59 8.84
Exhst NOX: 1.87 1.95 2.36 1.98 5.68 1.77 1.88 12.78 1.18 2.24
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OvVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 3.31 3.18 4.03 3.23 7.36 0.62 0.79 1.95 9.65 3.24
Exhst HC: 1.26 1.42 1.80 1.44 2.41 0.62 0.79 1.95 2.17 1.36
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 1.27 0.90 1.17 0.91 1.71 1.07
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 15.73 18.22 23.35 18.53 52.95 1.36 1.46 8.95 26.22 16.66
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Exhst NOX: 1.43 1.46 1.74 1.48 4.50 1.38 1.47 10.01 0.76 1.70
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
Oveh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 2.13 2.25 2.81 2.28 5.22 0.39 0.50 1.22 8.94 2.18
Exhst HC: 0.78 0.91 1.11 0.92 1.13 0.39 0.50 1.22 1.46 0.85
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 0.57 0.48 0.64 0.49 0.85 0.51
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 9.09 10.94 13.74 11.11 33.52 0.82 0.88 5.41 14.01 9.80
Exhst NOX: 1.50 1.53 1.83 1.55 5.19 1.36 1.44 9.80 0.93 1.77
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
Oveh. Type: LDGV LDGT1 LDGTZ2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 2.60 2.59 3.25 2.63 5.97 0.47 0.60 1.48 9.19 2.59
Exhst HC: 0.95 1.09 1.35 1.10 1.53 0.47 0.60 1.48 1.71 1.03
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 0.87 0.64 0.84 0.65 1.20 0.75
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 11.40 13.43 17.03 13.65 38.35 0.97 1.05 6.43 18.19 12.17
Exhst NOX: 1.47 1.51 1.80 1.52 4.85 1.29 1.37 9.35 0.87 1.73
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of July 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6

B-73



Reformulated Gas: No

OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV ~ LDDV ~ LDDT HDDV MC All Veh
+

Veh. Spd.: 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4

VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003

OComposite Emission Factors (Gm/Mile)

TOG HC: 2.93 2.85 3.60 2.90 6.58 0.54 0.69 1.69 9.40 2.89
Exhst HC: 1.09 1.24 1.56 1.26 1.90 0.54 0.69 1.69 1.92 1.18
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 1.06 0.76 0.99 0.77 1.44 0.90
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 13.32 15.58 19.8¢6 5.83 44.34 1.14 1.22 7.50 21.84 14.17
Exhst NOX: 1.45 1.49 1.77 1.50 4.67 1.32 1.40 9.54 0.82 1.71
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998

model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations

OEmission factors are as of July 1lst of the indicated calendar year.

OUser supplied veh registration distributions.

(1994) .

0Cal. Year: 1998 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 99.2 / 99.2 / 99.2 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 64.7 64.7 64.7 64.7 64.7 64.7 64.7 64.7
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 2.02 2.32 2.94 2.35 4.54 0.32 0.41 1.02 9.83 2.14
Exhst HC: 1.03 1.24 1.58 1.26 0.93 0.32 0.41 1.02 2.35 1.12
Evap. HC: 0.67 0.77 0.98 0.78 3.13 6.76 0.71
Refuel HC: 0.02 0.03 0.03 0.03 0.05 0.03
Runing HC: 0.22 0.22 0.30 0.22 0.36 0.21
Rsting HC: 0.10 0.09 0.08 0.09 0.12 0.72 0.09
Exhst CO: 18.89 25.52 34.50 6.07 52.03 1.01 1.08 6.66 42.00 21.47
Exhst NOX: 2.39 2.55 3.10 2.58 6.06 2.55 2.70 18.41 1.50 2.94
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Las Vegas
MOBILESb (14-S
M 49 Warning:
M 49 Warning:
M 49 Warning:
M 49 Warning:
M 49 Warning:
M 49 Warning:
M 49 Warning:

M170 Warning:

M153 Warning:

M154 Warning:

Table B-54

NOx Vehicle Winter MOBILESb Output

1999 run; LV I/M with TTC begins on 3rd reg,incl HDGV

ep-96)

1.00 MYR sum not = 1. (will normalize)
0.998 MYR sum not = 1. (will normalize)
0.999 MYR sum not = 1. (will normalize)

1.00 MYR sum not = 1. (will normalize)
0.998 MYR sum not = 1. (will normalize)
0.999 MYR sum not = 1. (will normalize)
0.999 MYR sum not = 1. (will normalize)

Exhaust emissions for gasoline fueled vehicles
beginning in 1995 have been reduced as a result of
Gasoline Detergent Additive Regulations (1994).

Refueling emissions in grams-per-gallon are only
available using the 120 column descriptive output
option (OUTFMT =3 or 5). See MOBILES5 Users Guide
chapters 2.1.15, 2.1.19 and 2.1.20 for more information.

Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).

0I/M program selected:

0

Start year (January 1): 1983
Pre-1981 MYR stringency rate: 20%
First model year covered: 1968
Last model year covered: 1996
Waiver rate (pre-1981): 1.%
Waiver rate (1981 and newer) : 1.%
Compliance Rate: 96.%
Inspection type: Computerized Test and Repair
Effectiveness - HC: 0.50 CO: 0.50 NOx: 0.50
Inspection frequency Annual
Vehicle types covered: LDGV - Yes
LDGT1 - Yes
LDGT2 - Yes
HDGV - Yes
1981 & later MYR test type: 2500 rpm / Idle
Cutpoints, HC: 220.000 CO: 1.200 NOx: 999.000

Low alt, Annl

and Bien Insp Freq TECH 1 & 2 I/M cred data

Annl Insp Freq & TECH 4+ I/M credit 2500/Idle test data

With 100.0% Te

chnician Training and Certification Credit
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OFunctional Check Program Description:

OCheck Start Model Yrs Vehicle Classes Covered Inspection Comp Eff
(Janl) Covered LDGV LDGT1 LDGT2 HDGV Type Freq Rate Adj

ATP 1983 1981-1996 Yes Yes Yes Yes Test & Repair Annual 96.0% 0.00
OAir pump system disablements: Yes Catalyst removals: Yes
Fuel inlet restrictor disablements: Yes Tailpipe lead deposit test: No
EGR disablement: Yes Evaporative system disablements: No
PCV system disablements: No Missing gas caps: Yes
0

Minimum Temp: 36. (F) Maximum Temp: 64. (F)

Period 1 RVP: 13.5 Period 2 RVP: 9.0 Period 2 Yr: 1995

0TOG HC emission factors include evaporative HC emission factors.

0

OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.

0OCal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035

Alcohol Blend RVP Waiver: No
Oveh. Type: LDGV LDGT1 LDGT?2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+

Veh. Spd.: 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003

OComposite Emission Factors (Gm/Mile)
TOG HC: 2.50 2.77 3.82 2.83 5.31 0.90 1.14 2.90 4.65 2.65
Exhst HC: 1.97 2.18 3.05 2.24 4.32 0.90 1.14 2.90 3.57 2.11
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.37 0.40 0.46 0.40 0.49 0.37
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 18.81 20.50 26.91 20.89 45.81 2.34 2.51 15.71 28.14 19.51
Exhst NOX: 1.58 1.64 2.01 1.66 4.32 1.68 1.77 12.16 0.83 1.92
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998

model year have been reduced as a result of the

Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.

I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No

0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035

Alcohol Blend RVP Waiver: No
Oveh. Type: LDGV LDGT1 LDGT2 LDGT HDGV  LDDV  LDDT HDDV MC All Veh
+
Veh. Spd.: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)

TOG HC: 3.10 3.46 4.86 3.54 6.82 1.05 1.33 3.39 5.70 3.29
Exhst HC: 2.44 2.72 3.91 2.79 5.67 1.05 1.33 3.39 4.63 2.62
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.49 0.55 0.63 0.56 0.65 0.50



Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 23.23 25.24 34.45 25.79 58.97 2.96 3.17 19.83 38.86 24.13
Exhst NOX: 1.63 1.69 2.05 1.71 4.17 1.88 1.97 13.57 0.82 2.02
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0OCal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV ~ LDDV  LDDT HDDV MC All Veh
+
Veh. Spd.: 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 2.33 2.57 3.53 2.63 4.84 0.85 1.07 2.74 4.38 2.47
Exhst HC: 1.84 2.04 2.82 2.09 3.90 0.85 1.07 2.74 3.30 1.97
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.33 0.34 0.40 0.35 0.44 0.32
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 17.63 19.24 24.95 19.59 41.73 2.15 2.30 14.40 25.41 18.28
Exhst NOX: 1.56 1.62 2.01 1.65 4.37 1.62 1.70 11.69 0.84 1.90
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.38 1.54 2.08 1.57 2.32 0.50 0.64 1.63 3.10 1.47
Exhst HC: 1.07 1.22 1.60 1.24 1.61 0.50 0.64 1.63 2.02 1.16
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.15 0.13 0.16 0.13 0.20 0.13
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 9.77 11.00 13.69 11.16 20.29 1.07 1.14 7.16 12.54 10.22
Exhst NOX: 1.61 1.66 2.08 1.69 4.96 1.27 1.34 9.19 1.10 1.86

-M154 Warning:
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+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.

0OCal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV  LDDV  LDDT HDDV MC All Veh
+
Veh. Spd.: 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 0.94 1.10 1.47 1.12 1.41 0.32 0.41 1.04 2.58 1.02
Exhst HC: 0.72 0.86 1.08 0.87 0.82 0.32 0.41 1.04 1.51 0.79
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.06 0.06 0.07 0.06 0.09 0.05
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 5.97 7.04 8.72 7.14 17.62 0.80 0.86 5.37 7.58 6.42
Exhst NOX: 2.04 2.14 2.73 2.17 5.96 1.69 1.78 12.23 1.54 2.39
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 0.94 1.10 1.47 1.12 1.40 0.32 0.41 1.04 2.58 1.02
Exhst HC: 0.72 0.86 1.08 0.87 0.82 0.32 0.41 1.04 1.51 0.79
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.05 0.05 0.07 0.06 0.08 0.05
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 5.97 7.04 8.72 7.14 17.82 0.81 0.86 5.40 7.58 6.42
Exhst NOX: 2.06 2.17 2.78 2.21 5.98 1.72 1.81 12.41 1.56 2.43

-M154 Warning:

+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).

OEmission factors are as of Jan. 1lst of the indicated calendar year.

OUser supplied veh registration distributions.

B-78



0OCal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV ~ LDDV  LDDT HDDV MC All Veh
+
Veh. Spd.: 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.63 1.79 2.45 1.83 2.92 0.60 0.76 1.94 3.43 1.73
Exhst HC: 1.29 1.45 1.93 1.48 2.16 0.60 0.76 1.94 2.35 1.39
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.18 0.16 0.20 0.16 0.25 0.17
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 12.11 13.48 16.86 13.69 25.25 1.33 1.43 8.92 15.79 12.61
Exhst NOX: 1.57 1.63 2.04 1.65 4.74 1.34 1.41 9.71 1.00 1.84
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.06 1.21 1.61 1.23 1.65 0.38 0.48 1.21 2.66 1.13
Exhst HC: 0.80 0.93 1.19 0.95 1.01 0.38 0.48 1.21 1.58 0.87
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.09 0.09 0.11 0.09 0.13 0.09
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 6.82 7.88 9.72 7.99 15.98 0.81 0.86 5.40 8.44 7.23
Exhst NOX: 1.66 1.70 2.15 1.73 5.46 1.32 1.38 9.52 1.23 1.92
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000

B-79



Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV ~ LDDV ~ LDDT HDDV MC All Veh
+
Veh. Spd.: 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.27 1.42 1.91 1.45 2.05 0.46 0.58 1.47 2.93 1.35
Exhst HC: 0.97 1.11 1.45 1.13 1.37 0.46 0.58 1.47 1.85 1.05
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.13 0.11 0.15 0.12 0.18 0.12
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 8.68 9.83 12.19 9.97 18.28 0.96 1.02 6.41 10.95 9.10
Exhst NOX: 1.62 1.67 2.11 1.70 5.11 1.25 1.32 9.08 1.15 1.87
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
OVeh. Type: LDGV LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4
VMT Mix: 0.545 0.387 0.025 0.002 0.003 0.006 0.029 0.003
OComposite Emission Factors (Gm/Mile)
TOG HC: 1.43 1.58 2.15 1.62 2.43 0.52 0.66 1.68 3.16 1.52
Exhst HC: 1.11 1.26 1.67 1.29 1.71 0.52 0.66 1.68 2.09 1.20
Evap. HC: 0.13 0.16 0.29 0.17 0.47 0.86 0.15
Refuel HC: 0.02 0.03 0.03 0.03 0.04 0.02
Runing HC: 0.15 0.14 0.17 0.14 0.21 0.14
Rsting HC: 0.03 0.03 0.02 0.03 0.03 0.22 0.03
Exhst CO: 10.20 11.45 14.27 11.62 21.14 1.12 1.19 7.47 13.15 10.65
Exhst NOX: 1.60 1.65 2.08 1.68 4.92 1.28 1.35 9.26 1.08 1.86
-M154 Warning:
+ Refueling emissions for LDGV and LDGT after 1998
model year have been reduced as a result of the
Onboard Refueling Vapor Recovery Regulations (1994).
OEmission factors are as of Jan. 1lst of the indicated calendar year.
OUser supplied veh registration distributions.
0Cal. Year: 1999 Region: Low Altitude: 500. Ft.
I/M Program: Yes Ambient Temp: 55.9 / 55.9 / 55.9 F
Anti-tam. Program: Yes Operating Mode: 20.6 / 27.3 / 20.6
Reformulated Gas: No
0 Ether Blend Market Share: 0.000 Alcohol Blend Market Share: 1.000
Ether Blend Oxygen Content: 0.000 Alcohol Blend Oxygen Content: 0.035
Alcohol Blend RVP Waiver: No
Oveh. Type: LDGV LDGT1 LDGTZ2 LDGT HDGV LDDV LDDT HDDV MC All Veh
+
Veh. Spd.: 64.7 64.7 64.7 64.7 64.7 64.7 64.7 64.7
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VMT Mix:
OComposite
TOG HC:
Exhst HC:
Evap. HC:
Refuel HC:
Runing HC:
Rsting HC:
Exhst CO:
Exhst NOX:

0.545

0.387

Emission Factors

1

N WO oo o

.24
.04
.13
.02
.04
.03
.13
.63

1.
.24
.16
.03
.04
.03
.44
.83

N oOYO O OO

47

N

0.025
(Gm/Mile)
2.04 1.50
1.68 1.27
0.29 0.17
0.03 0.03
0.05 0.04
0.02 0.03
2.50 6.81
3.65 2.88

(@}

N
N O OO O O

.002

.40
.84
.47
.04
.06
.03
.81
.38

o

.003

.31
.31

.99
.47

.006

.40
.40

.06
.60

.029

.01
.01

.63
.87

.003

.63
.55
.86

.22
.29
.97

[
Wb OO0 O O

.34
.13
.15
.02
.04
.03
.41
.18
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Table B-55

PM4, and SOx Vehicle Emission Factors

WARNING: According to historical records
there are no Class 2B Heavy Duty Diesel vehicles
for model years before 1981 or Light Heavy Duty
Diesel vehicles after 1976. PART5 will always
assume 0.0 registration for these vehicles
during those periods.

PART5 Revised 02-24-95
Las Vegas 1998 Input File (Dames & Moore Silt Loading)

User supplied veh miles traveled mixture , veh registration distributions.

Public Transit :scene name

Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No

Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.

Veh. Speeds: 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5

VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)

Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF': - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -

RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -

Direct SO4: 0.008 0.010 0.009 0.010 0.002 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.013 0.016 0.033 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.040 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.038
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.067 0.085 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083
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Unpaved Roads
Paved Roads
Unpaved Roads

Fugitive Dust:

Paved Roads

* Includes fleet average tailpipe,

Fleet Average
Fleet Average 84
Fleet Average

Fleet Average 84.

1781.09 g/mi
.40 g/mi
1780.89 g/mi

19 g/mi

** Includes fleet average brake-wear emissions.

(as calculated in AP42 Vol 1 9/88)*

(as calculated in draft AP42 Vol 1 3/93)*

(as calculated in AP42 Vol 1 9/88,
tire-wear emissions) **

(as calculated in draft AP42 Vol 1 3/93,

and tire-wear emissions) **

tire-wear and brake-wear emissions.

minus tailpipe and

minus tailpipe

Paved Road Silt: 1.69 (g/m"2) Fleet average vehicle weight: 33000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.109 0.183 0.032 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.101
* Missing Data
User supplied veh miles traveled mixture , veh registration distributions.
Intrazonal Trips :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Veh. Speeds: 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
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Composite Emission Factors (g/mi)

Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -

RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -

Direct S04: 0.008 0.010 0.009 0.010 0.002 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.013 0.016 0.033 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.040 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.038
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.067 0.085 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 400.04 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 6.54 g/mi (as calculated in draft AP42 Vol 1 3/93)*
Unpaved Roads Fleet Average 399.83 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 6.34 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe
and tire-wear emissions) **

* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

Paved Road Silt: 1.69 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
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Gas. S02:
(g/mi) : 0.079 0.105 0.109 0.183 0.032 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.101

* Missing Data

User supplied veh miles traveled mixture , veh registration distributions.

Local Street :scene name

Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No

Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.

Veh. Speeds: 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9 14.9

VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014

Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S0O4: 0.008 0.010 0.009 0.010 0.002 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.013 0.016 0.033 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.040 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.038
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.067 0.085 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 596.05 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 6.54 g/mi (as calculated in draft AP42 Vol 1 3/93)%*
Unpaved Roads Fleet Average 595.85 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 6.34 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe
and tire-wear emissions) **

* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
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** Includes fleet average brake-wear emissions.

Paved Road Silt: 1.69 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.109 0.183 0.032 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.101
* Missing Data
User supplied veh miles traveled mixture , veh registration distributions.
Collectors :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Veh. Speeds: 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6 29.6
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF': - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S0O4: 0.009 0.011 0.010 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.013 0.018 0.034 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.041 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
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Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.068 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083
Fugitive Dust: Unpaved Roads Fleet Average 1184.11 g/mi (as calculated in AP42 Vol 1 9/88)~*

Paved Roads Fleet Average 4.22 g/mi (as calculated in draft AP42 Vol 1 3/93)~*

Unpaved Roads Fleet Average 1183.90 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 4.01 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe

* Includes fleet average tailpipe,

and tire-wear emissions) **

tire-wear and brake-wear emissions.

** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.86 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100
* Missing Data
User supplied veh miles traveled mixture , veh registration distributions.
Freeways :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
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Veh. Speeds: 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3 54.3
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)

Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF': - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -

RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -

Direct S04: 0.009 0.012 0.011 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.014 0.018 0.035 0.090 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.034
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.042 0.042 0.063 0.010 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.069 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 2172.19 g/mi (as calculated in AP42 Vol 1 9/88)*
Paved Roads Fleet Average 0.37 g/mi (as calculated in draft AP42 Vol 1 3/93)~*
Unpaved Roads Fleet Average 2171.99 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions)**
Paved Roads Fleet Average 0.16 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe
and tire-wear emissions) **

* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.02 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
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Total Idle

(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) : 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100

* Missing Data

User supplied veh miles traveled mixture , veh registration distributions.

interstate :scene name

Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No

Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.

Veh. Speeds: 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8 54.8

VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014

Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF': - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct SO4: 0.009 0.012 0.011 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.014 0.018 0.035 0.090 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.034
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.042 0.042 0.063 0.010 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.069 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 2192.20 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 0.37 g/mi (as calculated in draft AP42 Vol 1 3/93)%*
Unpaved Roads Fleet Average 2191.99 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 0.16 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe
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* Includes fleet average tailpipe,

and tire-wear emissions) **

tire-wear and brake-wear emissions.

** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.02 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100
* Missing Data
User supplied veh miles traveled mixture , veh registration distributions.
Ramps :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Veh. Speeds: 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S0O4: 0.008 0.010 0.010 0.010 0.002 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.013 0.017 0.034 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
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Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.041 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.068 0.085 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083
Fugitive Dust: Unpaved Roads Fleet Average 960.09 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 4.22 g/mi (as calculated in draft AP42 Vol 1 3/93)%*
Unpaved Roads Fleet Average 959.88 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 4.01 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe

* Includes fleet average tailpipe,

tire-wear and brake-wear emissions.

** Includes fleet average brake-wear emissions.

and tire-wear emissions) **

Paved Road Silt: 0.86 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.101
* Missing Data
User supplied veh miles traveled mixture , veh registration distributions.
Major Arterials :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
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Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Veh. Speeds: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S0O4: 0.009 0.012 0.011 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.014 0.018 0.035 0.090 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.034
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.042 0.042 0.063 0.010 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.069 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083
Fugitive Dust: Unpaved Roads Fleet Average 1680.15 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 2.93 g/mi (as calculated in draft AP42 Vol 1 3/93)*
Unpaved Roads Fleet Average 1679.95 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 2.72 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe

and tire-wear emissions)**
* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.49
Unpaved Silt: 16.0%
Precipitation Days:

(g/m"2) 6000

4

Fleet average vehicle weight:
Fleet average number of wheels:

24 >0.01 in. (per year)
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All

Veh. Type: LDGV LDGT1 LDGT?2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle

(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:

(g/mi) : 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100

* Missing Data

User supplied veh miles traveled mixture , veh registration distributions.

Minor arterials :scene name

Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No

Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.

Veh. Speeds: 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2 33.2

VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014

Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S04: 0.009 0.011 0.011 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.014 0.018 0.035 0.090 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.042 0.042 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.069 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 1328.12 g/mi (as calculated in AP42 Vol 1 9/88)~*

Paved Roads Fleet Average 4.77 g/mi (as calculated in draft AP42 Vol 1 3/93)*
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Unpaved Roads Fleet Average 1327.92 g/mi

Paved Roads Fleet Average

* Includes fleet average tailpipe,

4.57 g/mi

(as calculated in AP42 Vol 1 9/88,
tire-wear emissions) **

(as calculated in draft AP42 Vol 1
and tire-wear emissions) **

tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

minus tailpipe and

3/93, minus tailpipe

Paved Road Silt: 1.04 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:
(g/mi) 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100
* Missing Data
User supplied veh miles traveled mixture veh registration distributions.
System Ramps :scene name
Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No
Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Veh. Speeds: 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4 28.4
VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014
Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF: - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S04: 0.009 0.011 0.010 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
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Exhaust PM: 0.013 0.018 0.034 0.091 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.033
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.041 0.041 0.063 0.011 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.068 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083
Fugitive Dust: Unpaved Roads Fleet Average 1136.10 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 4.22 g/mi (as calculated in draft AP42 Vol 1 3/93)*
Unpaved Roads Fleet Average 1135.90 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 4.01 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe

and tire-wear emissions) **

* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.86 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)
All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle
(g/hr) : * * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. SO02:
(g/mi) 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100

* Missing Data
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User supplied veh miles traveled mixture , veh registration distributions.

Externals :scene name

Particle Size Cutoff 10.00 Microns Altitude: 500. Ft. Driving: Transient RFG:No

Cal. Year: 1998 I/M Program: Yes Region: Low All
Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.

Veh. Speeds: 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0

VMT Mix: 0.5450 0.3870 0.0250 0.0020 0.0030 0.0080 0.0010 0.0053 0.0006 0.0067 0.0151 0.0014

Composite Emission Factors (g/mi)
Lead: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SOF': - - - - - 0.050 0.146 0.075 0.447 0.233 0.150 0.195 -
RCP: - - - - - 0.179 0.101 0.072 0.430 0.296 0.475 0.248 -
Direct S04: 0.009 0.012 0.011 0.010 0.001 0.006 0.007 0.015 0.025 0.029 0.035 0.034 0.010
Exhaust PM: 0.014 0.018 0.035 0.090 0.020 0.235 0.254 0.163 0.902 0.559 0.660 0.477 0.034
Indir. SO4: 0.023 0.030 0.031 0.053 0.009 0.032 0.038 0.062 0.102 0.120 0.145 0.141 0.029
Sulfate PM: 0.031 0.042 0.042 0.063 0.010 0.037 0.045 0.077 0.127 0.150 0.181 0.175 0.039
Brake: 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013
Tire: 0.008 0.008 0.008 0.012 0.004 0.008 0.008 0.008 0.012 0.012 0.036 0.008 0.008
Total PM: 0.057 0.069 0.086 0.168 0.046 0.287 0.313 0.245 1.029 0.704 0.854 0.638 0.083

Fugitive Dust: Unpaved Roads Fleet Average 2200.20 g/mi (as calculated in AP42 Vol 1 9/88)~*
Paved Roads Fleet Average 0.37 g/mi (as calculated in draft AP42 Vol 1 3/93)~*
Unpaved Roads Fleet Average 2199.99 g/mi (as calculated in AP42 Vol 1 9/88, minus tailpipe and
tire-wear emissions) **
Paved Roads Fleet Average 0.16 g/mi (as calculated in draft AP42 Vol 1 3/93, minus tailpipe
and tire-wear emissions) **

* Includes fleet average tailpipe, tire-wear and brake-wear emissions.
** Includes fleet average brake-wear emissions.

Paved Road Silt: 0.02 (g/m"2) Fleet average vehicle weight: 6000
Unpaved Silt: 16.0% Fleet average number of wheels: 4
Precipitation Days: 24 >0.01 in. (per year)

B-96



All

Veh. Type: LDGV LDGT1 LDGT2 HDGV MC LDDV LDDT 2BHDDV  LHDDV MHDDV HHDDV BUSES Veh.
Total Idle

(g/hr) : . * * * * * * 1.634 5.270 2.041 1.890 1.791 *
Gas. S02:

(g/mi) : 0.079 0.105 0.108 0.183 0.033 0.110 0.132 0.215 0.356 0.418 0.505 0.489 0.100

* Missing Data
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PM, EMISSION INVENTORY RESULTS

The emission inventory results are presented below for each of the three inventories
discussed. The annual valley-wide inventory will be presented first in the same
order as the sources were described previously. The 24-hour valley-wide inventory
is based on the annual inventory. Only the results for those sources that are not a
result of dividing the annual inventory by 365 will be presented. The results for the
annual J. D. Smith inventory are presented last.

Annual Nonattainment Area Inventory

Stationary Point Sources

The stationary point sources with emissions greater than five tons per year or major
sources are listed below with their emission rates and the category in which they
were placed. Table B-56 was developed directly from the information provided by

AQD.

Table B-56

1998 PM,o Emissions from Stationary Point Sources

1998
Facility Name AF?I::IIl:?I Inventory Category
Emissions

James Hardie Gypsum 96.94 Asphalt Concrete Manufacturing
Chemical Lime Company - 36.43 Asphalt Concrete Manufacturing
Henderson
Nevada Power — Clark Station 141.13 Utilities — Natural Gas
Nevada Power — Sunrise Station 1.68 Utilities — Natural Gas
Chemical Lime Company — Sloan 4.62 Industrial Processes
Quarry
Wells Cargo, Inc. 63.1 Sand & Gravel Operations
Titanium Metals Corp. (TIMET) 65.79 Industrial Processes
Kerr McGee — BMI Facility 9.7 Industrial Processes
Las Vegas Paving Corporation 33.72 Sand & Gravel Operations
USAF — 99 CES/CEV (Nellis AFB) 6.0 Other Sources
CSR West 45.86 Sand & Gravel Operations
Uniflex Corporation 0.23 Industrial Processes
Hanson Aggregates Las Vegas 42.97 Sand & Gravel Operations
Morgan Adhesives Company 0.044 Industrial Processes
Nevada Cogeneration Association #1 19.1 Utilities — Natural Gas
Nevada Cogeneration Association #2 24 .1 Utilities — Natural Gas
Saguaro Power Company 4.8 Utilities — Natural Gas
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Table B-56

1998 PM,o Emissions from Stationary Point Sources

(continued)

Republic Dumpco, Inc. Silver State 60.87 Other Sources

Disposal

Nevada Sun Peak Ltd. 7.74 Utilities — Natural Gas
Partnership/NPS

Nevada Ready Mix 50.27 Sand & Gravel Operations
Georgia Pacific Company 40.2 Asphalt Concrete Manufacture
Las Vegas Valley Water District 12.16 Other Sources

Airway, Inc. 71.27 Sand & Gravel Operations
Blue Diamond Materials, Inc. 26.66 Sand & Gravel Operations
Las Vegas Paving Corporation 23.9 Asphalt Concrete Manufacture
Southern Nevada Paving - Western 6.41 Sand & Gravel Operations
Hollywood Gravel — Lone Mtn. 5.3 Sand & Gravel Operations
Diamond Construction — Red Rock 6.7 Sand & Gravel Operations

Co.

Las Vegas Paving Corporation 6.32 Sand & Gravel Operations
Las Vegas Paving Corporation 20.51 Asphalt Concrete Manufacture
Hanson Aggregates Las Vegas 19.59 Sand & Gravel Operations
Tropicana Hotel & Casino 21.55 Other Sources

All Star Transit Mix 9.99 Asphalt Concrete Manufacture
Caesars Palace 6.98 Other Sources

Frehner Construction Company 40.95 Sand & Gravel Operations
Southern Nevada Paving Company 7.24 Sand & Gravel Operations
Quality Sand & Gravel 8.97 Sand & Gravel Operations
Las Vegas Paving Corporation 5.64 Asphalt Concrete Manufacture
Southern Nevada Liteweight 78.93 Sand & Gravel Operations
Silver State Materials 6.11 Asphalt Concrete Manufacture
Southern Nevada Paving 28.01 Asphalt Concrete Manufacture
Diamond Construction Company 6.8 Sand & Gravel Operations
Southern Nevada Paving - 9.14 Sand & Gravel Operations
Summerlin

Bob’s Construction 6.99 Sand & Gravel Operations
MGM Grand Hotel/Casino, Inc. 16.03 Other Sources

Rees’s Enterprise 18.309 Sand & Gravel Operations
Nevada Ready Mix 6.26 Sand & Gravel Operations
Lake Mead Constructors 9.61 Sand & Gravel Operations
Southern Nevada Paving 8.23 Sand & Gravel Operations
Corporation
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Table B-56

1998 PM,o Emissions from Stationary Point Sources
(continued)

Acme Sand & Gravel, Inc. 6.6 Sand & Gravel Operations
Western States Contracting, Inc. 21.91 Sand & Gravel Operations
Western States Contracting, Inc. 8.69 Sand & Gravel Operations
Pipes Paving 10.56 Sand & Gravel Operations
Total 1,298

Stationary Area Sources

Small Point Sources: The stationary sources with emissions less than five tons per
year are listed below in Table B-57. This information was developed directly from
the information provided by AQD.

Table B-57

1998 PM,, Emissions from Stationary Area Sources

Facility Name 1998 Actual Pl
missions

Good Humor-Breyers Ice Cream 0.78
Val-Pak Direct Marketing System 0.3

Anderson Dairy, Inc. 0.2

Mission of Nevada, Inc. 0.28
Black Mountain Road “A” 0.002
Bishop Gorman High School 0.09
Circus Circus Hotel 0.37
Clark County Sanitation District 1.1

Koch Performance Asphalt Corp. 0.94
Flamingo Hilton Hotel/Casino 2.37
Monte Carlo Resort & Casino 0.91

Four Queens Hotel & Casino 0.86
Fremont Hotel 0.4

Frontier Hotel 0.21

Hanson Aggregates Las Vegas 1.88
Golden Nugget, Inc. 0.61

Horseshoe Club 0.96
Riviera Hotel 1.45
CSR Hydro Conduit 0.18
Circus Circus Hotel/Casino — Amusement Park 0.48
Nevada Ready Mix 1.32
Las Vegas Convention 0.27
Las Vegas Hilton Hotel 2.08
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Table B-57

1998 PM,, Emissions from Stationary Area Sources

(continued)

McCarran International Airport 1.75
Mission of Nevada 3.33
Nevada Ready Mix 0.62
Household Credit Services 0.01

Ready Mix, Inc. — Delhi Plant 4.05
Sahara Hotel 0.44
Venetian Hotel & Casino 0.298
Showboat Hotel 0.15
University Medical Center 0.65
Stardust Hotel 1.6

Sunrise Hospital/Medical Center 0.3

Union Plaza Hotel 0.28
Charlie Brown Construction 3.78
Valley Hospital Medical Center 0.5

Golden Bear Oil Specialties 1.23
Bally’s Casino Resort 1.4

Harrah’s Las Vegas Hotel/Casino 0.36
West Best Foods, Inc. 0.02
HIS of Shadow Mountain 0.07
Vegas Towers Management 0.18
Mirage Hotel & Casino 217
CSR West 1.41

Mission Roofing 0.04
Hanson Aggregates Las Vegas 0.14
Hotel Linen Services, Inc./ Bally’s 0.56
Jet Concrete 0.1

Las Vegas Cogeneration Limited 1.913
Holiday Inn Casino Boardwalk 0.33
Monier Lifetile, LLC 0.9

Tri-Delta Building Materials 0.85
New York — New York Hotel Casino 1.02
Desert Woodworking, Inc. 0.4

Southwest Gas Corporation 0.14
Environmental Technologies 0.07
Southern Nevada Paving Co. 0.27
Silver State Materials Corporation 3.820
LV Waste Water Treatment Plant 1.58
CSR West 0.44
Dean Roofing Company 0.04
Silver State Materials/Sloan Plant 1.54
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Table B-57

1998 PM,, Emissions from Stationary Area Sources

(continued)

Southern Nevada Paving Company 2.73
Nevada Power Company (Pearson Building) 0.013
Pratte Development 0.83
Road Runner Grading, Inc. 0.350
Sierra Ready Mix, LLC 0.19
Nevada Ready Mix 0.72
Boulder Sand & Gravel, Inc. 3.59
Hard Rock Hotel & Casino 0.5

L’eggs Products 0.58
R. L. McVane, Inc. 0.92
Cind-R-Lite Company 0.58
Texas Gambling Hall/Hotel 0.3

Cintas Corporation 0.16
All State Sand & Gravel 1.6

Rio Suites Hotel & Casino 0.99
R. L. McVane, Inc./BLM 2.2

Stratosphere Tower 1.06
Baker Commodities, Inc. 0.33
Savage Industries, Inc. 2.39
Jensen Precast 1.22
Las Vegas Review Journal 0.004
El Cortez Hotel & Casino 0.44
Palace Station Hotel & Casino 0.28
Gold Coast Hotel & Casino 0.140
Excalibur Hotel & Casino 1.9

Imperial Palace Hotel & Casino 0.76
Sam’s Town Hotel/Casino 1.22
Santa Fe Hotel & Casino 0.35
Alexis Park Resort Hotel 0.29
University of Nevada, Las Vegas 0.34
Short Load Concrete, Inc. 0.04
Eagle Ready Mix/Pioneer Concrete 3.09
Tri-Delta, Inc. 0.36
CSR West 0.44
Southwest Paving & Grading, Inc. 2.11

Casino Ready Mix, Inc. 0.083
Southern Nevada Paving Company 2.85
Las Vegas Paving Corporation 3.97
Cabinetec, Inc. 0.54
Nevada Resort Properties 0.1
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Table B-57

1998 PM,, Emissions from Stationary Area Sources

(continued)

Las Vegas Valley Water District 0.44
Treasure Island Corporation 2.12
Nevada Ready Mix 1.23
Ocean Spray Cranberries 0.01

Luxor Hotel & Casino 2.55
Meadow Valley Contractors 0.71

Charlie Brown Construction 0.91

Granite Construction Company 3.22
Airway Rock Products, Inc. 0.34
Airway Rock Products, Inc. 0.22
Chemical Lime Company 0.001
Chemical Lime Company 0.018
Chemical Lime Company 0.02
Wells Cargo, Inc. 1.44
CSR West/Plant 80 0.14
Southern Nevada Paving/Plant B 0.69
Acme Sand & Gravel, Inc. 0.43
Stimpel-Wiebelhaus Associates 0.736
Nevada Ready Mix 3.95
Reyburn Lawn & Landscape Design 0.76
Southern Nevada Paving Company 0.25
Las Vegas Paving Corporation 3.37
Western States Contracting, Inc. 2.0

Frehner Construction Company, Inc. 0.390
Lake Mead Constructors 0.05
Diamond Construction Company 1.14
Southern Nevada Paving Company 0.88
Stimpel-Wiebelhaus Associates 1.206
P & P Sand and Gravel 0.04
Hollywood Gravel Company 3.640
Bartholomew Enterprises 1.32
Goldie Incorporated 3.35
So. NV Paving — Lone Mountain Canica Crush 2.61

Southern Nevada Paving — AC Aggregate 0.65
Southern Nevada Paving — Wash Plant 0.4

Southern Nevada Paving — Recycle Plant 0.65
Morrison Knudson Corporation 1.09
Airway Rock Products, Inc. 0.51

K. W. Pipeline Inc. — Parcel “C” 2.18
CSR West — Plant 81 0.44
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Table B-57

1998 PM,, Emissions from Stationary Area Sources
(continued)

Las Vegas Paving Corporation 2.29
Wesley Corp. — Burkholder Reservoir 110 0.24
Nevada Ready Mix 0.69
Pro-turf International Inc. 0.87
Southern Nevada Paving Corporation 4.53
Southern Nevada Paving Corporation 1.47
Nevada Ready Mix 4.95
Western States Contracting 2.77
Bulldog Equipment Company 1.14
Granite Construction Company 0.15
Art Goldstrom Ent. — Hacienda Hotel 3.25
Triple 5 Nevada Development Corporation 0.08
Rocky Mountain Crushing, Inc. 3.51

Kaufman & Broad 0.65
Acme Materials & Construction 2.87
Airway Rock Products, Inc. 0.23
R. L. McVane — Portable Crush 3.39
Acme Electric 0.02

Michael’s Cleaners 0.021
Maple Cleaners 0.011
Modern Cleaners & Laundry 0.012
Cleanitizing 0.002
Nu-Glo Cleaners 0.008
All Star Dry Cleaners 0.007
One Hour Martinizing 0.008
All Pro Cleaners 0.011
Rancho Cleaners 0.014
Royal Crest Cleaners 0.003
Royal Crest Cleaners 0.014
Sierra Cleaners 0.027
Sparkle Cleaners 0.016
Spring Fresh Cleaners 0.005
Steiner Cleaners 0.022
Sunrise Cleaners 0.007
Andy’s Cleaners 0.001
Swiss Cleaners 0.012
Tidy & Fresh Cleaners 0.002
Tiffany Cleaners 0.131
Tiffany Cleaners 0.01

Town & Country Cleaners 0.006
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Table B-57

1998 PM,, Emissions from Stationary Area Sources
(continued)

Village East Cleaners, Inc. 0.009
Wally’s Cleaners 0.018
The Washboard 0.005
X-Press Cleaners, Inc. 0.01

Dan Dee Dry Cleaners 0.013
Premier Dry Cleaning & Laundry 0.01

Mission Industries, Plant #50 1.671
Grand Laundry, Inc. 0.889
Harrah’s Casino Hotel 4.805
Aloha Cleaners 0.073
Total 184

Residential Firewood: Firewood sales within the BLM disposal boundary in 1998
were 2,316 cords. The average cord weighs 3,763 pounds. Therefore, 4,357.6 tons
of firewood were sold within the BLM disposal boundary area. The wood consumed
in the entire nonattainment area was assumed to be one percent more than in the
BLM disposal area, or 4,402 tons. The emission factors and resulting emissions are
summarized in Table B-58.

Table B-58

Residential Firewood Combustion Emissions

Pollutant (pEt:r:\lj:;?onnFt?::r?; d) Emissions (tons/year)
PM1g 34.6 76.2
NOx 2.6 5.7
SOx 0.4 0.9

Natural Gas Combustion: Residential, commercial, industrial, and purchased at
the source natural gas combustion emissions are summarized in Table B-59. The
categories listed are from the Southwest Gas sales records. Residential natural gas
use was increased by one percent to reflect the entire nonattainment area. The
inventory groupings are also provided.
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Table B-59

Natural Gas Combustion Emissions

Natural Gas Emission Factor (Ib/MMBtu) Emissions (tons/year)

Category (Inventory | g06 for 1998

Category) (MMBtu) PM;, NOx SOx PM,;, NOx SOx
Residential 18,075,634 0.0075 0.09216 | 0.0006 67.4 832.8 5.4
(Residential)
Small Commercial 6,628,926 0.0075 0.09804 | 0.0006 24.7 324.9 1.9
(Commercial)
Large Commercial 2,250,844 0.0075 0.18627 | 0.0006 8.4 209.6 0.7
(Commercial)
Industrial (Industrial) | 33,614 0.0075 0.18627 | 0.0006 0.125 | 31 0.01
Compressed Natural | 31,439 0.0075 0.09804 | 0.0006 0.12 1.5 0.009
Gas (Commercial)
Irrigation/Water 10,708 0.0075 0.09804 | 0.0006 0.04 0.5 0.003
Pumping
(Commercial)
Other Gas Sales 3,653,123 0.0075 0.09804 | 0.0006 13.6 179.1 1.1
(Industrial)
Transportation 56,452,728 0.0075 0.09804 | 0.0006 210.3 | 2,767.3 | 16.6
(Purchased at the
Source)

Structural/Vehicle Fires/Wild Fires: There were 3,217 tons of material consumed
by structural, vehicle, and wild fires in 1998. The emissions are presented in Table

B-60.
Table B-60
Structural/Vehicle/Wild Fire Emissions
Pollutant Emission Factor Emissions
(pounds/ton burned) (tons/year)
PMig 10.8 17.4
NOx 1.4 2.3

Charbroiling/Meat Cooking: The particulate emissions from meat cooking within
the nonattainment area are presented in Table B-61. Emissions are based on type
of equipment used and the amount of meat cooked.
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Table B-61

PM,, Emissions from Charbroiling/Meat Cooking

Emission
' ' Amount of Factor Emissions
Cooking Equipment Type of Meat Meat (pounds/1,000 (tonslyear)
(pounds) pounds of
meat cooked)
Chain-driven
Charbroiler with
Controls Hamburger 3,708,720 1.29 24
Chain-driven
Charbroiler, No Controls | Hamburger 1,564,959 7.42 5.8
Underfired Charbroiler, | Hamburger 27,274,826 32.65 445.3
No Controls Steak 29,492,000 17.19 253.5
Chicken 3,429,960 10.48 18.0
Fish 1,766,888 3.3 2.9
Flat-top Griddle and
Grooved Griddle Hamburger 11,673,851 5.08 29.7

Disturbed Vacant Land: The emissions for disturbed vacant land were calculated
using the emission factors developed for meteorology measured at McCarran

International Airport during 1998. The emission factor and the resulting emissions
are presented in Table B-62.

Table B-62

Disturbed Vacant Land Emissions

Sustained 1998
Wind # of # of Winds Spike Emission
Speed Hours Days Emission Emission Factor of
Category in in Factor Factor Unstable
(mph) Range | Range (ton/acre/ (ton/acre) Land
hour) (ton/acre)
15-19.9 | 685 144 N/A N/A N/A
20-24.9 | 383 |91 5.21x10° 8.16x10* | 2.07x10°
25-29.9 |55 31 6.40x10° 1.94x10° | 4.12x10"
30-349 |18 9 4.62x107 1.41x107 | 9.59x1072
35-39.9 | 1 1 7.05x10° 3.80x10” | 1.09x10
Total 2.59x10°
(51,393 Acres) * (2.59 tons/acre) = 1.33x10°
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Native Desert Fugitive Dust: Native desert fugitive dust emissions were calculated
for sustained hourly winds 25 mph or higher as measured at McCarran International
Airport. The emissions from native desert fugitive dust are summarized in Table

B-63.
Table B-63
Native Desert Fugitive Dust Emissions
Sustained Winds 1998 Emission
Wind Speed # of Days in Emission Factor | Spike Emission Factor of
Category (mph) Range (ton/acre/ Factor (ton/acre) Unstable Land
hour) (ton/acre)
15-19.9 144 N/A N/A N/A
20-24.9 91 N/A N/A N/A
25 -29.9 31 2.57x10° 3.61x10™ 9.09x10%
30 —34.9 9 3.16x10° 4.68x10™ 3.27x10”
35-39.9 1 2.99x10° 8.15x10™ 3.81x10°
Total 1.27x10"

(633,155 Acres) * (1.27x10" tons/acre) = 8.04x10*

Stabilized Vacant Land Dust: The stabilized vacant land emissions are
summarized in Table B-64. The emissions for stabilized vacant land were calculated
using the emission factors developed for meteorology measured at McCarran
International Airport during 1998.

Table B-64

Stabilized Vacant Land Emissions

Sustained 1998
. Winds Emission
W(':mt’ Speed # of Days in Emission Factor of
a egr:)ry Range Factor Unstable
(mph) (ton/acre/ Land
hour) (ton/acre)
15-19.9 144 4.20x10™ 6.05x1072
20 —24.9 91 5.21x107° 3.09x102
25 —29.9 31 6.40x10° 5.89x107°
30-34.9 9 4.62x107 1.71x1073
35-39.9 1 7.05x107° 1.90x10™*
Total 9.90x102

(158,865 Acres) * (9.90x10 tons/acre) = 1.57x10*

Construction Activity Fugitive Dust: Construction sites are currently regulated by
the AQD. The CCHD enforcement officers provided compliance rates for each type
of construction activity as shown in Table B-30. Dust control on construction sites is
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usually implemented using water. The U. S. EPA assigns a 50 percent control
efficiency to watering for control of particulate emissions from construction sites.*
The overall compliance rate as well as the emissions from construction activities are

summarized in Table B-65.

Table B-65

Construction Activity Emissions

Numberof | 5. ontage of PMio PM
Acres Under ntag Overall Months Emission .10
Type of h Sites . Emissions
. Active . Control Under Active Rate
Construction . Implementing - . for 1998
Construction Efficiency | Construction | (tons/acre/
- Controls (tons)
in 1998 month)

Airport 84.4 80% 40% 12 0.42 255.2
Commercial 3226.8 50% 25% 3 0.265 1924.0
Flood Detention 174.3 70% 35% 12 0.42 571.0
Highway 788.4 80% 40% 12 0.42 2384 .1
Public Parks 190.7 80% 40% 6 0.265 181.9
Public Bridges 574.8 70% 35% 12 0.265 1188.1
Public Works 1132.8 70% 35% 3 0.42 927.8
Residential
Homes 10555.3 50% 25% 6 0.265 12587.2
Underground
Utilities 736.8 20% 10% 1 0.42 278.5
Miscellaneous 1984.7 80% 40% 0.265 1893.4
Total 19,449 22,191.2

Windblown Construction Dust: The emission factors shown for disturbed and
stabilized vacant land in Tables B-61 and B-63 respectively were used for the
uncontrolled and controlled acres of construction. The emission factors are the
same because the same meteorological profiles were used. The wind erosion
emissions from construction sites are summarized in Table B-66.

Table B-66

Wind Erosion Emissions From Construction Sites

Unstable Land | Stabilized Land PM:o
Type of Acres Acres Emission Rate | Emission Rate Emissions
Construction | Uncontrolled | Stabilized for 1998
(ton/acrelyear) | (ton/acrel/year) (tons)
Airport 50.6 33.8 2.59 9.90x1072 1.34x10°
Commercial 2,420.1 806.7 2.59 9.90x1072 1.59x10°
Flood Detention 113.3 61.0 2.59 9.90x102 2.99x10?
Highway 473.0 315.4 2.59 9.90x1072 1.26x10°
Public Parks 114.4 76.3 2.59 9.90x102 1.52x10°
Public Bridges 373.6 201.2 2.59 9.90x1072 9.88x10?

% Op. Cit.
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Wind Erosion Emissions From Construction Sites

Table B-66

(continued)

Public Works 736.3 396.5 2.59 9.90x1072 4.87x10?
Residential 2 4
Homes 7,916.5 2,638.8 2.59 9.90x10 1.04x10
Underground 2 2
Utilities 663.1 73.7 2.59 9.90x10 1.44x10
Miscellaneous 1,190.8 793.9 2.59 9.90x1072 1.58x10°
Total 14,051.7 5,397.3 17,011

Nonroad Mobile Sources

The subtotals of nonroad engine emissions by inventory category are summarized in
Table B-67 below. The nonroad engine emissions are presented in detail in Table

B-68.

Table B-67

Nonroad Engine Emissions Subtotals

Inventory Category PM,, Emissions NOx Emissions SOx Emissions
(tonslyear) (tonsl/year) (tonslyear)

Airport Support Equipment 37.1 626.6 80.5
Commercial Equipment 0.3 2.41 04
Construction & Mining

Equipment 364.6 6,324 832

Lawn & Garden Equipment 12.5 42 9.4
Recreational Equipment 1.0 5.0 1.1
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Table B-68

Nonroad Engine Emissions

. 1998 Average O-:-)?::I::?r:g Annual PMio PMso NOx NOx SOx SOx
Equi t Types Engine Equipment Rated Load pse Emission Emissions Emission Emissions Emission Emissions | Classification
quipment Typ T quipme H Estimates Factors Factors Factors
ype Population orsepower Factor (tonslyear) (tonslyear) (tons/year)
(Percent) (hour/year) (g/hp-hr) (g/hp-hr) (g/hp-hr)

Terminal Tractor Diesel 874 137 0.51 842 0.4 22.66 8.38 474.82 1.07 60.63 ASE
4 Stroke 88 48 0.56 783 0.8 1.63 5.16 10.51 0.27 0.55 ASE
Gasoline

Aircraft Support Diesel 129 96 0.82 1408 0.72 11.34 8.3 130.76 1.19 18.75 ASE

Equipment
4 Stroke 31 82 0.78 926 0.72 1.46 5.16 10.49 0.27 0.55 ASE
Gasoline

Generator Sets < 50 Diesel 9 22 0.74 375 0.8 0.05 6.9 0.44 1.18 0.08 COoM

HP
4 Stroke 137 11 0.68 128 0.22 0.03 0.81 0.12 0.27 0.04 COM
Gasoline
2 Stroke 2 11 0.68 128 7.7 0.01 0.29 0.00 0.27 0.00 COM
Gasoline

Pumps < 50 HP Diesel 3 23 0.74 480 0.8 0.02 6.9 0.20 1.18 0.03 COM
4 Stroke 27 7 0.69 263 0.22 0.01 0.81 0.03 0.27 0.01 COM
Gasoline
2 Stroke 5 7 0.69 263 0.18 0.00 2.82 0.02 0 0.00 COM
Gasoline

Air Compressors <50 | Diesel 2 37 0.48 937 0.8 0.02 6.9 0.20 1.18 0.03 COM

HP
4 Stroke 9 9 0.56 557 0.22 0.01 0.81 0.02 0.27 0.01 COM
Gasoline

Welders < 50 HP Diesel 5 35 0.45 746 0.8 0.05 6.9 0.42 1.18 0.07 COM
4 Stroke 16 19 0.51 241 0.22 0.01 0.81 0.03 0.27 0.01 COM
Gasoline

Pressure Washers 4 Stroke 13 7 0.85 133 0.22 0.00 0.81 0.01 0.27 0.00 COM

<50 HP Gasoline

Forklifts Diesel 2 83 0.30 1717 0.72 0.05 8.3 0.62 1.19 0.09 COM
4 Stroke 2 62 0.30 1818 0.06 0.00 5.16 0.30 0.27 0.02 COoM
Gasoline

Asphalt Pavers Diesel 93 91 0.62 829 0.72 3.45 8.3 39.78 1.19 5.70 CONS
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Table B-68

Nonroad Engine Emissions

(continued)

4 Stroke 17 31 0.66 396 0.06 0.01 4.79 0.74 0.25 0.04 CONS
Gasoline

Tampers/Rammers 4 Stroke 6 4 0.55 182 0.22 0.00 1.92 0.01 0.25 0.00 CONS
Gasoline
2 Stroke 132 4 0.55 182 7.7 0.45 0.29 0.02 0.25 0.01 CONS
Gasoline

Plate Compactors Diesel 13 8 0.43 600 1 0.03 10 0.29 1.18 0.03 CONS
4 Stroke 1309 5 0.55 206 0.22 0.18 1.92 1.57 0.25 0.20 CONS
Gasoline
2 Stroke 309 5 0.55 206 7.7 1.48 0.29 0.06 0.25 0.05 CONS
Gasoline

Concrete Pavers Diesel 32 130 0.68 837 0.4 1.03 8.38 21.54 1.07 2.75 CONS

Rollers Diesel 512 99 0.56 745 0.72 16.79 8.3 193.51 1.19 27.74 CONS
4 Stroke 131 17 0.62 621 0.22 0.21 2.1 1.99 0.28 0.26 CONS
Gasoline

Scrapers Diesel 254 311 0.72 1005 0.4 25.17 8.38 527.33 1.07 67.33 CONS

Paving Equipment Diesel 258 99 0.53 709 0.72 7.63 8.3 87.95 1.19 12.61 CONS
4 Stroke 1292 7 0.59 200 0.22 0.26 1.92 2.26 0.25 0.29 CONS
Gasoline
2 Stroke 69 7 0.59 200 7.7 0.49 0.29 0.02 0.25 0.02 CONS
Gasoline

Surfacing Equipment 4 Stroke 181 8 0.49 503 0.22 0.09 1.92 0.76 0.25 0.10 CONS
Gasoline

Signal Boards Diesel 120 6 0.82 962 1 0.62 10 6.25 1.18 0.74 CONS
4 Stroke 9 8 0.76 284 0.22 0.00 1.82 0.03 0.25 0.00 CONS
Gasoline

Trenchers Diesel 298 60 0.75 640 0.72 6.81 8.3 78.47 1.19 11.25 CONS
4 Stroke 159 27 0.66 434 0.06 0.08 4.79 6.50 0.25 0.34 CONS
Gasoline

Bore/Drill Rigs Diesel 46 209 0.75 541 0.4 1.71 8.38 35.79 1.07 4.57 CONS
4 Stroke 49 54 0.79 124 0.06 0.02 4.79 1.36 0.25 0.07 CONS
Gasoline

Excavators Diesel 362 183 0.57 893 0.4 14.88 8.38 311.82 1.07 39.81 CONS

Concrete/Industrial Diesel 2 56 0.73 592 0.72 0.03 8.3 0.35 1.19 0.05 CONS

Saws
4 Stroke 219 13 0.78 622 0.22 0.33 1.92 2.92 0.25 0.38 CONS
Gasoline
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Nonroad Engine Emissions

Table B-68

(continued)
Cement and Mortar Diesel 24 11 0.56 300 1 0.05 10 0.48 1.18 0.06 CONS
Mixers
4 Stroke 1369 7 0.59 92 0.22 0.13 1.92 1.10 0.25 0.14 CONS
Gasoline
Cranes Diesel 580 194 0.43 798 0.4 17.02 8.38 356.55 1.07 45.53 CONS
4 Stroke 14 55 0.47 411 0.06 0.01 4.79 0.80 0.25 0.04 CONS
Gasoline
Graders Diesel 413 172 0.61 821 0.4 15.68 8.38 328.47 1.07 41.94 CONS
Off-Highway Trucks Diesel 98 489 0.57 1838 0.4 22.07 8.38 462.29 1.07 59.03 CONS
Crushing/Processing Diesel 43 127 0.78 1146 0.4 213 8.38 44 .61 1.07 5.70 CONS
Equipment
4 Stroke 6 60 0.85 289 0.06 0.01 4.79 0.49 0.25 0.03 CONS
Gasoline
Rough Terrain Diesel 318 93 0.60 761 0.72 10.73 8.3 123.65 1.19 17.73 CONS
Forklifts
4 Stroke 13 88 0.63 475 0.06 0.02 4.79 1.75 0.25 0.09 CONS
Gasoline
Rubber Tired Loaders | Diesel 1237 158 0.54 875 0.4 40.71 8.38 852.95 1.07 108.91 CONS
4 Stroke 20 67 0.54 589 0.06 0.03 5.42 2.61 0.24 0.12 CONS
Gasoline
Rubber Tired Dozers Diesel 46 356 0.59 1016 0.4 4.30 8.38 90.07 1.07 11.50 CONS
Tractors/Loaders/ Diesel 1765 77 0.55 1146 0.72 67.97 8.3 783.59 1.19 112.35 CONS
Backhoes
4 Stroke 8 63 0.48 879 0.06 0.01 4.79 1.1 0.25 0.06 CONS
Gasoline
Crawler Tractors Diesel 1686 157 0.58 1048 0.4 70.94 8.38 1486.17 1.07 189.76 CONS
Skid Steer Loaders Diesel 885 42 0.55 843 0.8 15.21 6.9 131.15 1.18 22.43 CONS
4 Stroke 164 33 0.58 319 0.06 0.07 4.79 5.28 0.25 0.28 CONS
Gasoline
Off-Highway Tractors Diesel 230 214 0.65 975 0.4 13.76 8.38 288.19 1.07 36.80 CONS
Dumpers/Tenders Diesel 2 23 0.38 662 0.8 0.01 6.9 0.07 1.18 0.01 CONS
4 Stroke 143 9 0.41 149 0.22 0.02 1.92 0.17 0.22 0.02 CONS
Gasoline
Other Construction Diesel 71 161 0.62 612 0.4 1.91 8.38 40.01 1.07 5.11 CONS
Equipment
4 Stroke 6 150 0.48 375 0.06 0.01 4.79 0.90 0.25 0.05 CONS
Gasoline
Lawn & Garden Diesel 444 16 0.50 317 1 1.24 10 12.42 1.18 1.47 LEGC
Tractors
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Table B-68

Nonroad Engine Emissions

(continued)
4 Stroke 12324 12 0.50 61 0.36 1.79 0.84 4.18 0.37 1.84 LEGC
Gasoline
Chippers/Stump Diesel 32 99 0.37 96 0.72 0.09 8.3 1.01 1.19 0.15 LEGC
Grinders
4 Stroke 30 62 0.39 96 0.05 0.00 2.02 0.15 0.37 0.03 LEGC
Gasoline
Commercial Turf Diesel 161 24 0.50 1239 0.8 2.1 6.9 18.17 1.18 3.1 LEGC
Equipment
4 Stroke 878 13 0.50 850 0.36 1.92 0.84 4.49 0.37 1.98 LEGC
Gasoline
Other Lawn & Garden | 4 Stroke 522 3 0.50 28 0.18 0.00 0.81 0.02 0.37 0.01 LEGC
Equipment Gasoline
2 Stroke 202 3 0.50 28 7.7 0.07 0.29 0.00 0.54 0.01 LEGC
Gasoline
Trimmers/Edgers/ 4 Stroke 41 1 0.36 8.7 1.48 0.00 0.81 0.00 0.37 0.00 LEGR
Brush Cutters Gasoline
2 Stroke 34326 1 0.50 8.7 3.89 0.64 0.91 0.15 0.54 0.09 LEGR
Gasoline
Lawn Mowers 4 Stroke 58754 4 0.36 13 2.66 3.23 0.81 0.98 0.37 0.45 LEGR
Gasoline
2 Stroke 6564 4 0.36 13 7.7 1.04 0.29 0.04 0.54 0.07 LEGR
Gasoline
Leaf 2 Stroke 4917 2 0.50 19 3.6 0.37 0.96 0.10 0.54 0.06 LEGR
Blowers/Vacuums Gasoline
Rear Engine Riding Diesel 9 17 0.38 48 0.8 0.00 6.9 0.02 1.18 0.00 LEGR
Mowers
4 Stroke 1576 9 0.38 48 0.18 0.05 0.81 0.23 0.37 0.11 LEGR
Gasoline
Front End Mowers 4 Stroke 254 12 0.50 13 0.18 0.00 0.81 0.02 0.37 0.01 LEGR
Gasoline
Shredders < 5 HP 4 Stroke 159 4 0.36 5 2.66 0.00 0.81 0.00 0.37 0.00 LEGR
Gasoline
2 Stroke 36 4 0.36 5 7.7 0.00 0.29 0.00 0.54 0.00 LEGR
Gasoline
Specialty Diesel 13 1 1.00 487 1 0.01 10 0.07 1.18 0.01 REC
Vehicles/Carts
4 Stroke 405 1 1.00 73 0.045 0.00 3.5 0.11 0.55 0.02 REC
Gasoline
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Table B-68

Nonroad Engine Emissions

(continued)

2 Stroke 778 1 1.00 73 2.4 0.15 1.5 0.09 0.95 0.06 REC
Gasoline

All Terrain Vehicles 4 Stroke 4576 1 1.00 135 0.045 0.03 3.5 2.38 0.55 0.37 REC

(ATVs) Gasoline
2 Stroke 515 1 1.00 135 2.4 0.18 0.47 0.04 0.95 0.07 REC
Gasoline

Minibikes 4 Stroke 189 1 1.00 65 0.045 0.00 3.5 0.05 0.55 0.01 REC
Gasoline

Off-road Motorcycles 4 Stroke 1027 1 1.00 137 0.045 0.01 3.5 0.54 0.55 0.09 REC
Gasoline
2 Stroke 864 1 1.00 137 2.4 0.31 0.47 0.06 0.95 0.12 REC
Gasoline

Golf Carts 4 Stroke 364 1 1.00 1145 0.045 0.02 3.5 1.61 0.55 0.25 REC
Gasoline
2 Stroke 112 1 1.00 1145 2.4 0.34 0.47 0.07 0.95 0.13 REC
Gasoline
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Railroad Equipment: Emissions from locomotive engines are summarized in Table
B-69. Sulfur emissions are based on a diesel sulfur content of 0.05 percent.

Table B-69

Railroad Equipment Emissions

Emission Rate

Type of GaDII.onsIof (pounds/gallon Emissions (tons/year)
Engine lese consumed)
Consumed

PM10 NOXx SOx PM10 NOXx SOx

Line Haul 1,980,504 0.0148 0.595 |0.0072 | 14.65 | 583.6 | 7.05

Switching 182,500 0.0203 0.798 |0.0072 | 1.85 |656.4 |0.657

Aircraft Emissions: Aircraft emissions for the municipal and military aircraft were
calculated using the same basic formulas. The activity levels and emission factors
have already been previously described. In addition to the Time In Mode (TIM), the
number of engines must be included in the emission calculations because emission
factors are based upon a single engine. The following equation was used to
calculate particulate emissions for each aircraft type.

PMm = NEa x TIMm x EFm

where:

PMp, = PM;o emissions from one aircraft type for mode m during one
LTO cycle;

NE, = Number of engines on aircraft a;

TIMp, = Time In Mode in hours for specified mode m for a single engine;
and

EFn, = Emissions factor of the engine type for the specified mode m.

After the particulate emissions were calculated for each mode, they were added
together to determine the total particulate emissions for each specified aircraft type
per LTO cycle (PM_1o).

I:’MLTO = PIVlapproach + PIVlclimbout + I:’Mtakeoff + I:)Mtaxi/idle

The particulate emissions per LTO cycle (PM_10) were then multiplied by the annual
number of LTO cycles to determine annual particulate emissions by aircraft type.

PMtotaI = PMLTO X LTOy

Where:
PMiotal = Total particulate emissions per year for aircraft y
LTOy = Landing/Take-off cycles per year for aircraft y
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Airport emissions for the four airfields within the nonattainment area are presented in

Table B-70.
Table B-70
Airport Emissions
Number PM10 NOx SOx
Airfields Emissions | Emissions | Emissions
of LTOs
(tons/year) | (tons/year) | (tons/year)
McCarran International Airport | 242,165 250.2 2,080 93.2
North Las Vegas Airport 96,086 22.8 19.1 0.5
Henderson Executive Airport 23,242 5.5 5.7 1.5
Nellis Air Force Base 34,157 31.9 268.6 396.5

Onroad Mobile Sources

Paved Road Dust: Emissions of paved road dust were calculated for three types of
silt loading values measured in the Las Vegas Valley: roadways with improved
shoulders, roadways with unimproved shoulders, and roadways with track out from
construction sites. The paved road dust emissions from roadways with and without
improved shoulders were calculated by roadway category and are presented in
Table B-71. Paved road dust emissions from roadways within 150 feet of a
construction egress point are presented in Table B-72. The total PM4, emissions
from paved road dust throughout the nonattainment area in 1998 was 45,284 tons.

Table B-71
Paved Road Dust Emissions from Roadways With and Without Improved
Shoulders
With Improved Shoulders Without Improved Shoulders
Roadway Emission PM;, Emission PM;,
Category Daily VMT? Factor Emission | Daily VMT Factor Emission
(g/mile) (tpy) (g/mile) (tpy)
Ext. Connector 834,249.5 2.93 983.5
Freeway Ramps 95,304.2 4.22 161.8
Minor Arterial 10,051,686.6 4.77 17,361.2 1,005,502.8 5.63 2277.7
Major Arterial 2,499,334.9 2.93 2,193.8 638,360.9 5.63 1446.0
Ramps 296,993.4 4.22 504.3
Interstate 4,567,626 0.37 672.4
Freeway 1,445,086.8 0.37 212.7
Expressway - 2.93 0.0
Collector 3,621,570 4.22 5,854.5 173,489.1 374 2610.6
Local 2,462,719.4 6.57 5,749.0 287,878.4 374 4331.9
Intrazonal Trips 74,000.7 6.57 195.6
Public Transit 63,632.7 6.57 168.2
Total 26,012,204.2 34,056.9 10,666.2
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2 The daily vehicle miles traveled presented in the second column of Table B-71 are the total number
of miles modeled by RTC. The number of miles used for calculating paved road dust emissions for
roads with improved shoulders is the total VMT minus the vehicle miles traveled on roadways without
improved shoulders. The daily vehicle miles used to calculate the emissions presented in this table
are the same except as follows: Minor Arterial — 9,046,138.8; Major Arterial — 1,860,944; Collector —
3,448,080.9; and Local — 2,174,841.

Table B-72

Paved Road Dust Emissions from Track Out

Number of
Acres Under Silt PMio
c Type °f. Active Number (.)f Loading | Emissions
onstruction . . Access Points 2
Construction in (9/m®) | (tonslyear)
1998
Airport 84.4 3 2.829 2.93
Commercial 3226.8 323 2.829 84.04
Flood Detention 174.3 6 2.829 6.05
Highway 788.4 79 2.829 82.13
Public Parks 190.7 19 2.829 9.93
Public Bridges 574.8 57 2.829 59.88
Public Works 1132.8 113 2.829 29.50
Residential Homes 10555.3 352 2.829 183.27
Underground Utilities 736.8 0 2.829 0.00
Miscellaneous 1984.7 198 2.829 103.38
Total 19,449 1,150 561.14

Unpaved Road Dust: Emissions from unpaved roads are presented by ADT range
in Table B-73. The emission factor, as discussed previously, is 3.27 pounds per
vehicle mile traveled.

B-73

Unpaved Road Dust Emissions in Nonattainment Area

PM1o
ADT Range Miles Emissions
(tons/year)
Equal to or greater than 150 ADT 64 9,905
Less than 150 ADT and equal to or greater than 125 ADT 7 557
Less than 125 ADT and equal to or greater than 100 ADT 12 715
Less than 100 ADT and equal to or greater than 75 ADT 20 935
Less than 75 ADT and equal to or greater than 50 ADT 13 420
Less than 50 ADT 147 2,624
Total 263 15,156
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Highway Construction Projects: The construction activities and wind erosion
emissions from highway construction projects were presented with the results for
other stationary area sources. Emissions from highway construction activities during
1998 were calculated to be 2,384 tons. The emissions from wind erosion from
highway construction projects was calculated to be 1,260 tons.

Vehicle Emissions: Emissions from vehicle exhaust, tire wear, and brake wear
were calculated using the emission rates and vehicle miles traveled data previously
discussed. Average daily vehicle miles traveled in the nonattainment area in 1998
were 26,012,184.2. The PMo, NOx, and SOx emissions are summarized in Table
B-74.

Table B-74

Nonattainment Area 1998 Vehicle Emissions

Emissions (tons/year)
Inventory Category PM1o NOx SOx
Vehicular Sulfate PM 407
Vehicular Tire Wear 84
Vehicular Brake Wear 136
Vehicular Exhaust 361 20,587 411
Total 988 20,587 411

Annual Nonattainment Area Inventory Summary
A summary of the 1998 annual nonattainment area inventory is presented in Table
B-75. The categories are presented in the summary in the same order they were
previously discussed.

Table B-75

PMo 1998 Nonattainment Area Emissions Inventory

Source PMo NOx SOx
(TPY) (TPY) (TPY)
Stationary Point Sources
Sand & Gravel Operations 627.0 294.0 22.0
Utilities - Natural Gas 199.0 5,319.0 2.0
Asphalt Concrete Manufacture 268.0 60.0 26.0
Industrial Processes 80.0 437.0 124.0
Other Sources 124.0 126.0 5.0
Total 1,298.0 6,236.0 | 179.0
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Table B-75

PM, 1998 Nonattainment Area Emissions Inventory

(continued)

Stationary Area Sources

Small Point Sources 184.0 1,825.0 25.0
Residential Firewood 76.2 5.8 0.9
Residential Natural Gas 67.4 832.8 5.4
Commercial Natural Gas 33.2 536.7 2.6
Industrial Natural Gas 13.8 182.2 1.1
NG - Purchased at the source - Carried by SWG 210.3 2,767.3 16.6
Structural/Vehicle Fires/Wild Fires 17.4 2.2 -
Charbroiling/Meat cooking 757.5 - -
Disturbed Vacant Lands/Unpaved Parking Lots 133,000 - -
Native Desert Fugitive Dust 80,400 - -
Stabilized Vacant Land Dust 15,700 - -
Construction Activity Fugitive Dust 19,807 - -
Windblown Construction Dust 15,755 - -
Total 266,022 6,152.0 51.6
Nonroad Mobile Sources

Airport Support Equipment 37.1 626.6 80.5
Commercial Equipment 0.3 2.4 0.4
Construction & Mining Equipment 364.6 6,323.8 832.0
Lawn & Garden Equipment 12.5 41.6 9.4
Railroad Equipment 14.6 656.0 7.7
Recreational Equipment 1.0 5.0 1.1
McCarran International Airport 250.2 2,080.0 93.2
Henderson Executive Airport 5.5 5.7 0.5
North Las Vegas Municipal Airport 22.8 191 1.5
Nellis Air Force Base 31.9 268.6 396.5
Total 740.6 10,028.8 | 1,422.7
Onroad Mobile Sources

Paved Road Dust (Includes Const. Track Out) 45,284 .4 - -
Unpaved Road Dust 15,156.0 - -
Highway Construction Projects Activities 2,384.0

Highway Construction Projects - Wind Erosion 1,260.0 - -
Vehicular Sulfate PM 407.0 - -
Vehicular Tire Wear 84.0 - -
Vehicular Brake Wear 136.0 - -
Vehicular Exhaust 361.0 20,587.0 | 411.0
Total 65,072.0 |20,587.0| 411.0
Total 333,132.7 43,003.8 2,064.3
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Nonattainment Area 24-Hour Inventory

The 24-hour nonattainment area inventory is based largely on the annual
nonattainment area inventory. The 24-hour design day, December 21, 1998,
occurred during the 1998 base year. The emissions for the following inventory
categories were calculated by dividing the annual emissions by 365, the number of

days in 1998:

The residential firewood emissions were estimated by dividing the annual emissions
by 93 for the number of days estimated to be in the wood-burning season. Hourly
average wind speeds measured at McCarran International Airport did not exceed

25 mph, so no emissions were estimated from native desert fugitive dust. All other
source categories and the results of the emission calculations are discussed in detail
below.

Sand & Gravel Operations;

Utilities — Natural Gas;

Asphalt Concrete Manufacture;

Industrial Processes:

Stationary Point Sources — Other Sources:
Small Point Sources;

Residential Natural Gas;

Commercial Natural Gas;

Industrial Natural Gas;

NG — Purchased at the Source — Carried by SWG;
Structural/Vehicle Fires/Wild Fires;
Charbroiling/Meat Cooking;

Construction Activity Fugitive Dust;
Airport Support Equipment;

Commercial Equipment;

Construction & Mining Equipment;

Lawn & Garden Equipment;

Railroad Equipment;

McCarran International Airport;
Henderson Executive Airport;

North Las Vegas Municipal Airport;
Nellis Air Force Base;

Paved Road Dust;

Unpaved Road Dust;

Highway Construction Projects Activities;
Vehicular Sulfate PM;

Vehicular Tire Weair;

Vehicular Brake Wear; and

Vehicular Exhaust.
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Disturbed Vacant Land

The emissions for disturbed vacant land were calculated using the emission factors
developed for meteorology measured at McCarran International Airport on
December 21, 1998. The emission factor and the resulting emissions are presented
in Table B-76.

Table B-76

24-Hour Disturbed Vacant Land Emissions

Sustained 24-hour
# of Winds Spike Emission
Wind Speed H . # of Days in Emission Emission Factor of
Category (mph) ;urs n Range Factor Factor Unstable
ange (ton/acre/ (ton/acre) Land
hour) (ton/acre)
15-19.9 9 1 N/A N/A N/A
20 —24.9 3 1 5.21x10° | 8.16x10™ 1.64x107
25 -29.9 0 1 6.40x10° | 1.94x10° | 1.94x10°
30-34.9 0 1 4.62x107 1.41x10° 1.41x10°
Total 1.98x10~

(51,393 Acres) * (1.98x10 tons/acre) = 1.02x10°

Stabilized Vacant Land Dust

The stabilized vacant land emissions are summarized in Table B-77. The emissions

for stabilized vacant land were calculated using the emission factors developed for

meteorology measured at McCarran International Airport on December 21, 1998.
Table B-77

24-Hour Stabilized Vacant Land Emissions

Wind Speed # of Davs in Sustained Winds Emission Factor

Cateao p(m h) Ran ye Emission Factor | of Stabilized Land
gory (mp 9 (ton/acre/hour) (ton/acre)
15—-19.9 1 4.20x10™ 4.20x10™
20-24.9 1 3.40x10™ 3.40x10™
Total 7.60x10™

(158,865Acres) * (7.60x10™ tons/acre) = 1.21x10?

Windblown Construction Dust

The emission factors shown for disturbed and stabilized vacant land in Tables B-76
and B-77 respectively were used for uncontrolled and controlled acres of
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construction. The emission factors are the same, as the same meteorological
profiles were used. The wind erosion emissions from construction sites are

summarized in Table B-78.

Table B-78

24-Hour Wind Erosion from Construction Sites

Type of Acres Acres Unstable Land Stabilized Land 24-hour PM,,
Construction | Uncontrolled | Stabilized Emission Rate Emisslon Rate Emisslons
(ton/acre/day) (ton/acrelyear) (tons)

Airport 50.6 33.8 1.98x10~ 7.60x10™ 1.03x10°
Commercial 2,420.1 806.7 1.98x107 7.60x10™ 4.85x10’
Flood Detention 113.3 61.0 1.98x107 7.60x10™ 2.29x10°
Highway 473.0 315.4 1.98x107 7.60x10™ 9.61x10°
Public Parks 114.4 76.3 1.98x107 7.60x10™ 2.32x10°
Public Bridges 373.6 201.2 1.98x107 7.60x10™ 7.55x10°
Public Works 736.3 396.5 1.98x10~ 7.60x10™ 1.49x10’
Residential 7,916.5 2,638.8 | 1.98x107 7.60x10™ 1.59x10°
Homes

Underground 663.1 737 1.98x107 7.60x10™ 1.32x10"
Utilities

Miscellaneous 1,190.8 793.9 1.98x10 7.60x10™ 2.42x10"
Total 14,051.9 5,397.2 2.82x10?

Highway Construction Projects — Wind Erosion

The wind erosion emissions from highway construction projects were presented with
the results for windblown construction dust. Emissions from wind erosion from
highway construction projects on December 21, 1998 were calculated to be 9.61

tons.

Valley-wide 24-Hour Inventory

A summary of the nonattainment area 24-hour inventory for December 21, 1998 is
presented in Table B-79. The categories are presented in the summary in the same
order they were in which they were previously discussed.

Table B-79

PM,, Nonattainment Area 24-Hour Emissions Inventory

Source PM10 NOx SOx
(TPY) (TPY) (TPY)
Stationary Point Sources
Sand & Gravel Operations 1.72 0.81 0.06
Utilities - Natural Gas 0.55 14.57 0.01
Asphalt Concrete Manufacture 0.73 0.16 0.07
Industrial Processes 0.22 1.20 0.34
Other Sources 0.34 0.35 0.01
Total 3.56 17.08 0.49
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Table B-79

PM,, Nonattainment Area 24-Hour Emissions Inventory

(continued)

Stationary Area Sources

Small Point Sources 0.50 5.00 0.07
Residential Firewood 0.82 5.76 0.91
Residential Natural Gas 0.18 2.28 0.01
Commercial Natural Gas 0.09 1.47 0.01
Industrial Natural Gas 0.04 0.50 0.00
NG - Purchased at the source - Carried by SWG 0.58 7.58 0.05
Structural/Vehicle Fires/Wild Fires 0.05 0.01
Charbroiling/Meat cooking 2.08 - -
Disturbed Vacant Lands/Unpaved Parking Lots 1,020.00 - -
Native Desert Fugitive Dust 0.00

Stabilized Vacant Land Dust 121.00 - -
Construction Activity Fugitive Dust 54.27 - -
Windblown Construction Dust 272.72 - -
Total 1,472.32 22.60 1.05
Nonroad Mobile Sources

Airport Support Equipment 0.10 1.72 0.22
Commercial Equipment 0.00 0.01 0.00
Construction & Mining Equipment 1.00 17.33 2.28
Lawn & Garden Equipment 0.03 0.11 0.03
Railroad Equipment 0.04 1.80 0.02
Recreational Equipment 0.00 0.01 0.00
McCarran International Airport 0.69 5.70 0.26
Henderson Executive Airport 0.02 0.02 0.00
North Las Vegas Municipal Airport 0.06 0.05 0.00
Nellis Air Force Base 0.09 0.74 1.09
Total 2.03 27.48 3.90
Onroad Mobile Sources

Paved Road Dust (Includes Const. Track out) 124.07 - -
Unpaved Road Dust 41.52 - -
Highway Construction Projects Activities 6.53

Highway Construction Projects - Wind Erosion 9.61 - -
Vehicular Sulfate PM 1.23 - -
Vehicular Tire Wear 0.26 - -
Vehicular Brake Wear 0.37 - -
Vehicular Exhaust 2.01 56.40 1.13
Total 185.60 56.40 1.13
Total 1,662 124 7
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Annual BLM Disposal Area Inventory

Stationary Point Sources

All the stationary point sources with emissions greater than five tons per year or
major sources are located within the BLM disposal area boundary except James

Hardie Gypsum. James Hardie Gypsum reported 96.94 tons of emissions in 1998.

This source was categorized as Asphalt Concrete Manufacturing in the emission

inventory. Therefore, the emission inventory for the BLM disposal area for stationary
point sources is the same as the nonattainment area annual inventory except the

asphalt concrete manufacturing emissions are 97 tons less. The stationary point

source emissions are listed in detail in Table B-56 and summarized in Table B-80.

This inventory was developed directly from the information provided by AQD.

Table B-80
1998 PM,, Emissions from Stationary Point Sources within the BLM Disposal
Area
Stationary Point Sources (?I.I;I% (?8?) (?I?%
Sand & Gravel Operations 627.0 294.0 22.0
Utilities - Natural Gas 199.0 5319.0 2.0
Asphalt Concrete Manufacture 171.0 60.0 26.0
Industrial Processes 80.0 437.0 124.0
Other Sources 124.0 126.0 5.0
Total 1,201.0 6,236.0 | 179.0

Stationary Area Sources

Small Point Sources: The stationary sources with emissions less than five tons per

year are listed in Table B-56. This information was developed directly from the

information provided by AQD. It is assumed all stationary area sources are within

the BLM disposal boundary and all of these sources have been included in the

annual inventory.

Residential Firewood: Firewood sales in 1998 were 2,316 cords. The average

cord weighs 3,763 pounds. Therefore 4,357.6 tons of firewood were sold and

assumed to be burned. The emission factors and resulting emissions are

summarized in Table B-81.
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Table B-81

Residential Firewood Combustion Emissions

Emission Factor

Pollutant (pounds/ton burned) Emissions (tons/year)
PM1g 34.6 75.4
NOx 2.6 5.7
SOx 0.4 0.9

Natural Gas Combustion: Residential, commercial, industrial, and purchased at
the source natural gas combustion emissions are summarized in Table B-82. The
categories listed are from the Southwest Gas sales records. It is assumed the
Southwest Gas sales represent the BLM disposal area as the sales were recorded
for the Las Vegas Valley. The inventory groupings are also provided.

Table B-82

Natural Gas Combustion Emissions

Natural Gas Emission Factor (Ib/MMBtu) Emissions (tons/year)

Category (Inventory | g0 for 1998

Category) (MMBtu) PM;, NOx SOx PM;, NOx SOx
Residential 17,896,667 0.0075 | 0.09216 | 0.0006 |66.7 |8246 |5.3
(Residential)
Small Commercial 6,628,926 0.0075 | 0.09804 | 0.0006 |24.7 |3249 |19
(Commercial)
Large Commercial 2,250,844 0.0075 | 0.18627 | 0.0006 | 8.4 209.6 |07
(Commercial)
Industrial (Industrial) | 33,614 0.0075 | 0.18627 | 0.0006 | 0.125 | 3.1 0.01
Compressed Natural | 5, 49 0.0075 | 0.09804 | 0.0006 |0.12 |15 0.009
Gas (Commercial)
Irrigation/Water
Pumping 10,708 0.0075 | 0.09804 | 0.0006 | 0.04 |05 0.003
(Commercial)
Other Gas Sales 3.653,123 0.0075 |0.09804 | 0.0006 |13.6 |179.1 |1.1
(Industrial)
Transportation
(Purchased at the 56,452,728 0.0075 | 0.09804 | 0.0006 |210.3 |2,767.3 | 16.6
Source)

Structural/Vehicle Fires/Wild Fires: There were an estimated 3,174 tons of
material consumed by structural, vehicle, and wild fires within the BLM disposal area
in 1998. The emissions are presented in Table B-83.
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Structural/Vehicle/Wild Fire Emissions

Table B-83

Pollutant Emission Factor Emissions
(pounds/ton burned) (tons/year)
PMio 10.8 17.2
NOXx 1.4 292

Charbroiling/Meat Cooking: The particulate emissions from meat cooking within
the Las Vegas Valley are presented in Table B-84. Emissions are based on type of
equipment used and the amount of meat cooked.

Table B-84

PM;, Emissions from Charbroiling/Meat Cooking

Emission
Amount of Factor Emissions
Cooking Equipment | Type of Meat Meat (pounds/1000 (tons/year)
(pounds) pounds of
meat cooked)
Chain-driven
Charbroiler with
Controls Hamburger 3,672,000 1.29 24
Chain-driven
Charbroiler, No Controls | Hamburger 1,549,309 7.42 5.7
Underfired Charbroiler, | Hamburger 27,002,078 32.65 440.8
No Controls Steak 29,197,080 17.19 250.9
Chicken 3,395,660 10.48 17.8
Fish 1,749,219 3.3 2.9
Flat-top Griddle and
Grooved Griddle Hamburger 11,557,112 5.08 294

Disturbed Vacant Land:

The emissions for disturbed vacant land within the BLM
disposal area were calculated using the emission factors developed for meteorology
measured at McCarran International Airport during 1998. The emission factor and
the resulting emissions are presented in Table B-85.
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Table B-85

Disturbed Vacant Land Emissions

Sustained 1998
Wind # of # of Winds Spike Emission
Speed Hours Days Emission Emission Factor of
Category in in Factor Factor Unstable
(mph) Range | Range (ton/acre/ (ton/acre) Land
hour) (ton/acre)
15-19.9 685 144 N/A N/A N/A
20—24.9 | 383 91 5.21x10° | 8.16x10™ | 2.07x10°
25-299 | 55 31 6.40x10° | 1.94x10° | 4.12x10™
30-349| 18 9 4.62x10° | 1.41x107° | 9.59x107°
35-39.9 1 1 7.05x10° | 3.80x10° | 1.09x10
Total 2.59x10°
(18,718.9 Acres) * (2.59 tons/acre) = 4.85x10*

Native Desert Fugitive Dust: Native desert fugitive dust emissions were calculated

for sustained hourly winds 25 mph or higher as measured at McCarran International
Airport. The emissions from native desert fugitive dust are summarized in Table

B-86.
Table B-86
Native Desert Fugitive Dust Emissions
Sustained Winds 1998 Emission
Wind Speed # of Days in Emission Factor | Spike Emission Factor of
Category (mph) Range (ton/acre/ Factor (ton/acre) Unstable Land
hour) (ton/acre)
15-19.9 144 N/A N/A N/A
20-24.9 91 N/A N/A N/A
25-29.9 31 2.57x10” 3.61x10" | 9.09x10%
30 —34.9 9 3.16x10° 4.68x10*  [3.27x10%
35-39.9 1 2.99x10° 8.15x10" | 3.81x10°
Total 1.27x10™

(113,803.9 Acres) * (1.27x10™" tons/acre) = 1.45x10*

Stabilized Vacant Land Dust: The stabilized vacant land emissions are
summarized in Table B-87. The emissions for stabilized vacant land were calculated
using the emission factors developed for meteorology measured at McCarran
International Airport during 1998.
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Table B-87

Stabilized Vacant Land Emissions

Sustained 1998
i Winds Emission
W(lzr:tieS;;eed # of Days in Emission Factor of
(mgh)ry Range Factor Unstable
(ton/acre/ Land
hour) (ton/acre)
15—-19.9 144 N/A 6.05x1072
20-24.9 91 5.21x10° 3.09x102
25 -29.9 31 6.40x103 5.89x107°
30-34.9 9 4.62x1073 1.71x1073
35-39.9 1 7.05x107° 1.90x10™*
Total 9.90x1072
(54,666.2 Acres) * (9.90x107 tons/acre) = 5.41x10°

Construction Activity Fugitive Dust: Construction sites are currently regulated by
the AQD. The CCHD enforcement officers provided compliance rates for each type
of construction activity as shown in Table B-30. Dust control on construction sites is
usually implemented using water. The U. S. EPA assigns a 50 percent control
efficiency to watering for control of particulate emissions from construction sites.
is assumed that all construction within the nonattainment area occurred within the
BLM disposal area boundary. Therefore, the emissions for the annual BLM disposal
area inventory are the same as for the annual nonattainment inventory. The overall
compliance rate as well as the emissions from construction activities are
summarized in Table B-65.

39 It

To aid in developing a transportation conformity budget, the emissions associated
with highway construction were listed under Onroad Mobile Sources in the inventory.
The total construction activity emissions without highway construction is 19,807 tons.

Windblown Construction Dust: The emission factors shown for disturbed and
stabilized vacant land in Tables B-62 and B-64 respectively were used for the
uncontrolled and controlled acres of construction. The emission factors are the
same because the same meteorological profiles were used. Again, it is assumed all
construction activity within the nonattainment area occurred within the BLM disposal
boundary and the emissions within the BLM disposal boundary area are the same as
the windblown construction dust within the annual nonattainment emission inventory.
The wind erosion emissions from construction sites are summarized in Table B-66.

To aid in developing a transportation conformity budget, the emissions associated by
highway construction were listed under Onroad Mobile Sources in the inventory.
The total without highway construction is 15,755 tons.

¥ Op. Cit.
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Nonroad Mobile Sources

The subtotals of nonroad engine emissions by inventory category are summarized in
Table B-88 below. The nonroad engine emissions are presented in detail in Table

B-89.
Table B-88
Nonroad Engine Emissions Subtotals
Inventorv Cateqo PM,, Emissions NOx Emissions SOx Emissions
y gory (tonsl/year) (tonsl/year) (tonslyear)
Airport Support Equipment 371 626.6 80.5
Commercial Equipment 0.3 2.4 0.4
Construction & Mining
Equipment 361 6,261 824
Lawn & Garden Equipment 12.4 42 9.3
Recreational Equipment 1.0 5.0 1.1
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Table B-89

Nonroad Engine Emissions Within the BLM Disposal Area

Typical

. 1998 Average Operating Annual PMio PM,, NOx NOx SOx SOx
. Engine . Rated Use Emission . Emission . Emission oo e oL
Equipment Types T Equipment Load . Emissions Emissions Emissions | Classification
ype N Horsepower Estimates Factors Factors Factors
Population Factor (tons/year) (tons/year) (tonsl/year)
(Percent) (hourlyear) | (g/hp-hr) (g/hp-hr) (g/hp-hr)

Terminal Tractor Diesel 874 137 0.51 842 0.4 22.66 8.38 474.82 1.07 60.63 ASE
4 Stroke 88 48 0.56 783 0.8 1.63 5.16 10.51 0.27 0.55 ASE
Gasoline

Aircraft Support Diesel 129 96 0.82 1408 0.72 11.34 8.3 130.76 1.19 18.75 ASE

Equipment
4 Stroke 31 82 0.78 926 0.72 1.46 5.16 10.49 0.27 0.55 ASE
Gasoline

Generator Sets < 50 Diesel 9 22 0.74 375 0.8 0.05 6.9 0.43 1.18 0.07 COM

HP
4 Stroke 136 11 0.68 128 0.22 0.03 0.81 0.12 0.27 0.04 COoM
Gasoline
2 Stroke 2 11 0.68 128 7.7 0.01 0.29 0.00 0.27 0.00 COM
Gasoline

Pumps < 50 HP Diesel 3 23 0.74 480 0.8 0.02 6.9 0.19 1.18 0.03 COM
4 Stroke 27 7 0.69 263 0.22 0.01 0.81 0.03 0.27 0.01 COM
Gasoline
2 Stroke 5 7 0.69 263 0.18 0.00 2.82 0.02 0 0.00 COM
Gasoline

Air Compressors < 50 | Diesel 2 37 0.48 937 0.8 0.02 6.9 0.20 1.18 0.03 CcOoM

HP
4 Stroke 9 9 0.56 557 0.22 0.01 0.81 0.02 0.27 0.01 COoM
Gasoline

Welders < 50 HP Diesel 5 35 0.45 746 0.8 0.05 6.9 0.42 1.18 0.07 COM
4 Stroke 16 19 0.51 241 0.22 0.01 0.81 0.03 0.27 0.01 COM
Gasoline

Pressure Washers 4 Stroke 12 7 0.85 133 0.22 0.00 0.81 0.01 0.27 0.00 COoM

<50 HP Gasoline

Forklifts Diesel 2 83 0.30 1717 0.72 0.05 8.3 0.61 1.19 0.09 COM
4 Stroke 2 62 0.30 1818 0.06 0.00 5.16 0.30 0.27 0.02 COoM
Gasoline

Asphalt Pavers Diesel 92 91 0.62 829 0.72 3.42 8.3 39.39 1.19 5.65 CONS
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Table B-89

Nonroad Engine Emissions Within the BLM Disposal Area

(continued)

4 Stroke 17 31 0.66 396 0.06 0.01 4.79 0.73 0.25 0.04 CONS
Gasoline

Tampers/Rammers 4 Stroke 6 4 0.55 182 0.22 0.00 1.92 0.01 0.25 0.00 CONS
Gasoline
2 Stroke 131 4 0.55 182 7.7 0.45 0.29 0.02 0.25 0.01 CONS
Gasoline

Plate Compactors Diesel 12 8 0.43 600 1 0.03 10 0.28 1.18 0.03 CONS
4 Stroke 1296 5 0.55 206 0.22 0.18 1.92 1.55 0.25 0.20 CONS
Gasoline
2 Stroke 306 5 0.55 206 7.7 1.47 0.29 0.06 0.25 0.05 CONS
Gasoline

Concrete Pavers Diesel 31 130 0.68 837 0.4 1.02 8.38 21.32 1.07 2.72 CONS

Rollers Diesel 507 99 0.56 745 0.72 16.62 8.3 191.59 1.19 27.47 CONS
4 Stroke 129 17 0.62 621 0.22 0.21 2.1 1.97 0.28 0.26 CONS
Gasoline

Scrapers Diesel 251 311 0.72 1005 0.4 24.92 8.38 522.11 1.07 66.67 CONS

Paving Equipment Diesel 256 99 0.53 709 0.72 7.55 8.3 87.08 1.19 12.48 CONS
4 Stroke 1279 7 0.59 200 0.22 0.26 1.92 2.24 0.25 0.29 CONS
Gasoline
2 Stroke 69 7 0.59 200 7.7 0.48 0.29 0.02 0.25 0.02 CONS
Gasoline

Surfacing Equipment 4 Stroke 179 8 0.49 503 0.22 0.09 1.92 0.75 0.25 0.10 CONS
Gasoline

Signal Boards Diesel 119 6 0.82 962 1 0.62 10 6.19 1.18 0.73 CONS
4 Stroke 9 8 0.76 284 0.22 0.00 1.82 0.03 0.25 0.00 CONS
Gasoline

Trenchers Diesel 295 60 0.75 640 0.72 6.74 8.3 77.69 1.19 11.14 CONS
4 Stroke 158 27 0.66 434 0.06 0.08 4.79 6.43 0.25 0.34 CONS
Gasoline

Bore/Drill Rigs Diesel 45 209 0.75 541 0.4 1.69 8.38 35.44 1.07 4.52 CONS
4 Stroke 48 54 0.79 124 0.06 0.02 4.79 1.35 0.25 0.07 CONS
Gasoline

Excavators Diesel 359 183 0.57 893 0.4 14.74 8.38 308.73 1.07 39.42 CONS

Concrete/Industrial Diesel 2 56 0.73 592 0.72 0.03 8.3 0.35 1.19 0.05 CONS

Saws
4 Stroke 217 13 0.78 622 0.22 0.33 1.92 2.89 0.25 0.38 CONS
Gasoline
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Table B-89

Nonroad Engine Emissions Within the BLM Disposal Area

(continued)
Cement and Mortar Diesel 23 11 0.56 300 1 0.05 10 0.48 1.18 0.06 CONS
Mixers
4 Stroke 1356 7 0.59 92 0.22 0.12 1.92 1.09 0.25 0.14 CONS
Gasoline
Cranes Diesel 574 194 0.43 798 0.4 16.85 8.38 353.02 1.07 45.08 CONS
4 Stroke 14 55 0.47 411 0.06 0.01 4.79 0.79 0.25 0.04 CONS
Gasoline
Graders Diesel 409 172 0.61 821 0.4 15.52 8.38 325.22 1.07 41.53 CONS
Off-Highway Trucks Diesel 97 489 0.57 1838 0.4 21.85 8.38 457.72 1.07 58.44 CONS
Crushing/Processing Diesel 42 127 0.78 1146 04 2.1 8.38 44.17 1.07 5.64 CONS
Equipment
4 Stroke 6 60 0.85 289 0.06 0.01 4.79 0.49 0.25 0.03 CONS
Gasoline
Rough Terrain Diesel 315 93 0.60 761 0.72 10.62 8.3 122.43 1.19 17.55 CONS
Forklifts
4 Stroke 12 88 0.63 475 0.06 0.02 4.79 1.74 0.25 0.09 CONS
Gasoline
Rubber Tired Loaders | Diesel 1225 158 0.54 875 0.4 40.31 8.38 844.51 1.07 107.83 CONS
4 Stroke 20 67 0.54 589 0.06 0.03 5.42 2.58 0.24 0.11 CONS
Gasoline
Rubber Tired Dozers Diesel 45 356 0.59 1016 0.4 4.26 8.38 89.18 1.07 11.39 CONS
Tractors/Loaders/ Diesel 1747 77 0.55 1146 0.72 67.30 8.3 775.83 1.19 111.23 CONS
Backhoes
4 Stroke 8 63 0.48 879 0.06 0.01 4.79 1.09 0.25 0.06 CONS
Gasoline
Crawler Tractors Diesel 1669 157 0.58 1048 0.4 70.24 8.38 1471.46 1.07 187.88 CONS
Skid Steer Loaders Diesel 877 42 0.55 843 0.8 15.06 6.9 129.85 1.18 22.21 CONS
4 Stroke 162 33 0.58 319 0.06 0.07 4.79 5.23 0.25 0.27 CONS
Gasoline
Off-Highway Tractors Diesel 228 214 0.65 975 0.4 13.62 8.38 285.34 1.07 36.43 CONS
Dumpers/Tenders Diesel 2 23 0.38 662 0.8 0.01 6.9 0.07 1.18 0.01 CONS
4 Stroke 142 9 0.41 149 0.22 0.02 1.92 0.17 0.22 0.02 CONS
Gasoline
Other Construction Diesel 70 161 0.62 612 0.4 1.89 8.38 39.61 1.07 5.06 CONS
Equipment
4 Stroke 6 150 0.48 375 0.06 0.01 4.79 0.89 0.25 0.05 CONS
Gasoline
Lawn & Garden Diesel 440 16 0.50 317 1 1.23 10 12.30 1.18 1.45 LEGC
Tractors
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Table B-89

Nonroad Engine Emissions Within the BLM Disposal Area

(continued)
4 Stroke 12202 12 0.50 61 0.36 1.77 0.84 4.14 0.37 1.82 LEGC
Gasoline
Chippers/ Diesel 31 99 0.37 96 0.72 0.09 8.3 1.00 1.19 0.14 LEGC
Stump Grinders
4 Stroke 30 62 0.39 96 0.05 0.00 2.02 0.15 0.37 0.03 LEGC
Gasoline
Commercial Turf Diesel 159 24 0.50 1239 0.8 2.09 6.9 17.99 1.18 3.08 LEGC
Equipment
4 Stroke 869 13 0.50 850 0.36 1.91 0.84 4.45 0.37 1.96 LEGC
Gasoline
Other Lawn & Garden | 4 Stroke 516 3 0.50 28 0.18 0.00 0.81 0.02 0.37 0.01 LEGC
Equipment Gasoline
2 Stroke 200 3 0.50 28 7.7 0.07 0.29 0.00 0.54 0.00 LEGC
Gasoline
Trimmers/Edgers/ 4 Stroke 41 1 0.36 8.7 1.48 0.00 0.81 0.00 0.37 0.00 LEGR
Brush Cutters Gasoline
2 Stroke 33986 1 0.50 8.7 3.89 0.63 0.91 0.15 0.54 0.09 LEGR
Gasoline
Lawn Mowers 4 Stroke 58172 4 0.36 13 2.66 3.19 0.81 0.97 0.37 0.44 LEGR
Gasoline
2 Stroke 6499 4 0.36 13 7.7 1.03 0.29 0.04 0.54 0.07 LEGR
Gasoline
Leaf Blowers/ 2 Stroke 4869 2 0.50 19 3.6 0.37 0.96 0.10 0.54 0.06 LEGR
Vacuums Gasoline
Rear Engine Riding Diesel 9 17 0.38 48 0.8 0.00 6.9 0.02 1.18 0.00 LEGR
Mowers
4 Stroke 1560 9 0.38 48 0.18 0.05 0.81 0.23 0.37 0.10 LEGR
Gasoline
Front End Mowers 4 Stroke 251 12 0.50 13 0.18 0.00 0.81 0.02 0.37 0.01 LEGR
Gasoline
Shredders < 5 HP 4 Stroke 158 4 0.36 5 2.66 0.00 0.81 0.00 0.37 0.00 LEGR
Gasoline
2 Stroke 36 4 0.36 5 7.7 0.00 0.29 0.00 0.54 0.00 LEGR
Gasoline
Specialty Diesel 12 1 1.00 487 1 0.01 10 0.07 1.18 0.01 REC
Vehicles/Carts
4 Stroke 401 1 1.00 73 0.045 0.00 3.5 0.11 0.55 0.02 REC
Gasoline
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Table B-89

Nonroad Engine Emissions Within the BLM Disposal Area

(continued)

2 Stroke 771 1 1.00 73 2.4 0.15 1.5 0.09 0.95 0.06 REC
Gasoline

All Terrain Vehicles 4 Stroke 4530 1 1.00 135 0.045 0.03 3.5 2.36 0.55 0.37 REC

(ATVs) Gasoline
2 Stroke 510 1 1.00 135 2.4 0.18 0.47 0.04 0.95 0.07 REC
Gasoline

Minibikes 4 Stroke 187 1 1.00 65 0.045 0.00 3.5 0.05 0.55 0.01 REC
Gasoline

Off-road Motorcycles 4 Stroke 1027 1 1.00 137 0.045 0.01 3.5 0.54 0.55 0.09 REC
Gasoline
2 Stroke 864 1 1.00 137 2.4 0.31 0.47 0.06 0.95 0.12 REC
Gasoline

Golf Carts 4 Stroke 360 1 1.00 1145 0.045 0.02 3.5 1.59 0.55 0.25 REC
Gasoline
2 Stroke 111 1 1.00 1145 2.4 0.34 0.47 0.07 0.95 0.13 REC
Gasoline
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Railroad Equipment: Emissions from locomotive engines are summarized in Table

B-90. Sulfur emissions are based on a diesel sulfur content of 0.05 percent.

Railroad Equipment Emissions Within the BLM Disposal Area

Table B-90

Gallons of Emission Rate Emissions (tons/year)
Type of Diesel (pounds/gallon
Engine Consumed consumed)
PM10 NOx SOx PM10 NOx SOx
Line Haul 1,960,895 0.0148 0.595 [0.0072 145 |583.6 |7.05
Switching 182,500 0.0203 0.798 [0.0072 |1.85 |656.4 |0.657

Airport Emissions: All of the airports within the nonattainment area are also within
the BLM disposal area. Therefore, the airport emissions for the BLM disposal area
were the same as for the nonattainment area.

Onroad Mobile Sources

Paved Road Dust: Emissions of paved road dust were calculated for three types of
silt loading values measured in the Las Vegas Valley: roadways with improved
shoulders, roadways with unimproved shoulders, and roadways with track out from
construction sites. The paved road dust emissions from roadways with and without
improved shoulders were calculated by roadway category and are presented in

Table B-91. Paved road dust emissions from roadways within 150 feet of a

construction egress point are presented in Table B-92. The total PM4y emissions
from paved road dust throughout the BLM disposal area in 1998 was 44,842 tons.

Table B-91
Paved Road Dust Emissions from Roadways With and Without Improved
Shoulders
With Improved Shoulders Without Improved Shoulders
Roadway Emission PM;, Dail Emission PM,,
Category Daily VMT Factor Emission VM1¥ Factor Emission
(g/mile) (tpy) (g/mile) (tpy)
Ext. Connector 825,989.6 2.93 973.7
Freeway Ramps 94,340.6 4.22 160.2
Minor Arterial 8,956,617.7 4.77 17,189.4 | 995,547.3 5.63 2,255.1
Major Arterial 1,842,548.5 2.93 21721 632,040.5 5.63 1,431.7
Ramps 294,052.9 4.22 499.3
Interstate 4,522,402 0.37 665.7
Freeway 1,430,779 0.37 210.6
Expressway - 2.93 -
Collector 3,413,941.6 4.22 5,796.5 171,771.4 37.4 2,584.8
Local 2,153,309.9 6.57 5,692.0 285,028.1 37.4 4,289.0
Intrazonal Trips 73,268 6.57 193.7
Public Transit 63,002.7 6.57 166.5
Total 25,754,637.8 33,720 10,561
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Table B-92

Paved Road Dust Emissions from Track Out

Number of
Acres Under Silt PMio
c Type °f. Active Number (.)f Loading | Emissions
onstruction . . Access Points 2
Construction in (9/m®) | (tonslyear)
1998
Airport 84.4 3 2.829 2.93
Commercial 3226.8 323 2.829 84.04
Flood Detention 174.3 6 2.829 6.05
Highway 788.4 79 2.829 82.13
Public Parks 190.7 19 2.829 9.93
Public Bridges 574.8 57 2.829 59.88
Public Works 1132.8 113 2.829 29.50
Residential Homes 10555.3 352 2.829 183.27
Underground Utilities 736.8 0 2.829 0.00
Miscellaneous 1984.7 198 2.829 103.38
Total 19,449 1,150 561.14

Unpaved Road Dust: Emissions from unpaved roads are presented by ADT range
in Table B-93. The emission factor, as discussed previously, is 3.27 pounds per

vehicle mile traveled.

Table B-93

Unpaved Road Dust Emissions Within the BLM Disposal Area

PM1o
ADT Range Miles Emissions
(tons/year)
Equal to or greater than 150 ADT 64 9,905
Less than 150 ADT and equal to or greater than 125 ADT 7 557
Less than 125 ADT and equal to or greater than 100 ADT 12 715
Less than 100 ADT and equal to or greater than 75 ADT 20 935
Less than 75 ADT and equal to or greater than 50 ADT 13 420
Less than 50 ADT 143 2,492
Total 259 15,025

Highway Construction Projects: The construction activities and wind erosion
emissions from highway construction projects were presented with the results for
other stationary area sources. Emissions from highway construction activities during
1998 were calculated to be 2,384 tons. The emissions from wind erosion from
highway construction projects was calculated to be 1,260 tons.
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Vehicle Emissions: Emissions from vehicle exhaust, tire wear and brake wear
were calculated using the emission rates and vehicle miles traveled data previously
discussed. Average daily vehicle miles traveled in the BLM disposal area in 1998
were 25,754,637.8. The PM1g, NOx, and SOx emissions are summarized in Table

B-94.
Table B-94
Valley-wide 1998 Vehicle Emissions
Inventorv Cateao Emissions (tons/year)

ry Lategory PM1o NOXx SOx
Vehicular Sulfate PM 408
Vehicular Tire Wear 83
Vehicular Brake Wear 135
Vehicular Exhaust 357 20,383 407
Total 983 20,383 407

Annual BLM Disposal Area Inventory Summary

A summary of the 1998 annual valley-wide inventory is presented in Table B-95.
The categories are presented in the summary in the same order they were

previously discussed.

Table B-95

PM,, 1998 Valley-Wide Emissions Inventory

Source PM10 NOx SOx
(TPY) (TPY) (TPY)

Stationary Point Sources
Sand & Gravel Operations 627 294 22
Utilities - Natural Gas 199 5,319 2
Asphalt Concrete Manufacture 171 60 26
Industrial Processes 80 437 124
Other Sources 124 126 5
Total 1,201 6,236 179
Stationary Area Sources
Small Point Sources 184 1,825 25
Residential Firewood 75.4 6 0.9
Residential Natural Gas 66.7 824.6 5.3
Commercial Natural Gas 33.2 536.7 2.6
Industrial Natural Gas 13.8 182.2 1.1
NG - Purchased at the source - Carried by SWG 210.3 2,767.3 16.6
Structural/Vehicle Fires/Wild Fires 17.2 2.2 -
Charbroiling/Meat cooking 750.0 - -
Disturbed Vacant Land/Unpaved Parking Lots 48,500 - -
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Table B-95

PMo 1998 Valley-Wide Emissions Inventory
(continued)

Native Desert Fugitive Dust 14,500 - -
Stabilized Vacant Land Dust 5,410 - -
Construction Activity Fugitive Dust 19,807 - -
Windblown Construction Dust 15,755 - -
Total 105,323 6,972 52
Nonroad Mobile Sources

Airport Support Equipment 37.1 626.6 80.5
Commercial Equipment 0.3 24 04
Construction & Mining Equipment 361 6,261 824
Lawn & Garden Equipment 124 42 9.3
Railroad Equipment 14.5 656.0 7.7
Recreational Equipment 1.0 5.0 1.1
McCarran International Airport 250.2 2,080.0 93.2
Henderson Executive Airport 55 5.7 0.5
North Las Vegas Municipal Airport 22.8 191 1.5
Nellis Air Force Base 31.9 268.6 396.5
Total 737 9,966 1,414
Onroad Mobile Sources

Paved Road Dust (Includes Const. Track Out) 43,967 - -
Unpaved Road Dust 15,025 - -
Highway Construction Projects Activities 2,384 - -
Highway Construction Projects - Wind Erosion 1,260 - -
Vehicular Sulfate PM 408 - -
Vehicular Tire Wear 83 - -
Vehicular Brake Wear 135 - -
Vehicular Exhaust 357 20,383 407
Total 64,494 20,383 407
Total 171,755 43,557 2,052

BLM Disposal Area 24-Hour Inventory

The 24-hour valley-wide inventory is based largely on the annual valley-wide

inventory. The 24-hour design day, December 21, 1998, occurred during the 1998
base year. The emissions for the following inventory categories were calculated by

dividing the annual emissions by 365, the number of days in 1998:

Sand & Gravel Operations;
Utilities — Natural Gas;

Asphalt Concrete Manufacture;
Industrial Processes:
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Small Point Sources;

Residential Natural Gas;
Commercial Natural Gas;
Industrial Natural Gas;

NG — Purchased at the Source — Carried by SWG;
Structural/Vehicle Fires/Wild Fires;
Charbroiling/Meat Cooking;
Construction Activity Fugitive Dust;
Airport Support Equipment;
Commercial Equipment;
Construction & Mining Equipment;
Lawn & Garden Equipment;
Railroad Equipment;

McCarran International Airport;
Henderson Executive Airport;
North Las Vegas Municipal Airport;
Nellis Air Force Base;

Paved Road Dust;

Unpaved Road Dust;

Highway Construction Projects Activities;
Vehicular Sulfate PM;

Vehicular Tire Weair;

Vehicular Brake Wear; and
Vehicular Exhaust.

The residential firewood emissions were estimated by dividing the annual emissions
by 93 for the number of days estimated to be in the wood-burning season. Hourly
average wind speeds measured at McCarran International Airport did not exceed

25 mph, so no emissions were estimated from native desert fugitive dust. All other
source categories and the results of the emission calculations are discussed in detail
below.

Disturbed Vacant Land

The emissions for disturbed vacant land were calculated using the emission factors
developed for meteorology measured at McCarran International Airport on
December 21, 1998. The emission factor and the resulting emissions are presented
in Table B-96.
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Table B-96

24-Hour Disturbed Vacant Land Emissions

s . . 24-hour
ustained Spike Emission
Wind Speed # of Hours | # of Days | Winds Emission Emission Factor of
Category (mph) in Range in Range | Factor (ton/acre/ Factor Unstable Land
hour) (ton/acre) (ton/acre)
15-19.9 9 1 N/A N/A N/A
20 — 24.9 3 1 521x107 8.16x10™ | 1.64x107
25—-29.9 0 1 6.40x107° 1.94x10° | 1.94x10°
30 -34.9 0 1 4.62x107° 1.41x10° | 1.41x10°
Total 1.98x107°

(18,718.9 Acres) * (1.98x10 tons/acre) = 3.71x10°

Stabilized Vacant Land Dust

The stabilized vacant land emissions are summarized in Table B-97. The emissions
for stabilized vacant land were calculated using the emission factors developed for
meteorology measured at McCarran International Airport on December 21, 1998.

Table B-97

24-Hour Stabilized Vacant Land Emissions

Sustained Winds

Emission Factor

Cz\a,rtle;gr?(p(?:Sh) # O:;aD:;’: n Emission Factor | of Stabilized Land
(ton/acre/hour) (ton/acre)
15-19.9 1 4.20x10™ 4.20x10™
20 -24.9 1 3.40x10™ 3.40x10™
Total 7.60x10™

(54,666.2 Acres) * (7.60x10™ tons/acre) = 4.15x10’

Windblown Construction Dust

The emission factors shown for disturbed and stabilized vacant land in Tables B-96
and B-97 respectively were used for uncontrolled and controlled acres of
construction. The emission factors are the same because the same meteorological
profiles were used. The wind erosion emissions from construction sites are
summarized in Table B-98.
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Table B-98

24-Hour Wind Erosion from Construction Sites

Type of Acres Acres Unstable Land Stabilized Land 24-hour PM,,
. s Emission Rate Emission Rate Emissions
Construction | Uncontrolled | Stabilized (ton/acre/day) (tonlacrelyear) (tons)
Airport 50.6 33.8 1.98x10” 7.60x10™ 1.03x10°
Commercial 2,420.1 806.7 1.98x107 7.60x10™ 4.85x10"
Flood Detention 113.3 61.0 1.98x107 7.60x10™ 2.29x10°
Highway 473.0 315.4 1.98x107 7.60x10™ 9.61x10°
Public Parks 114.4 76.3 1.98x107 7.60x10™ 2.32x10°
Public Bridges 373.6 201.2 1.98x107 7.60x10™ 7.55x10°
Public Works 736.3 396.5 1.98x10~ 7.60x10™ 1.49x10’
Residential 7,916.5 2,638.8 | 1.98x107 7.60x10™ 1.59x10°
Homes
Underground 663.1 737 1.98x107 7.60x10™ 1.32x10"
Utilities
Miscellaneous 1,190.8 793.9 1.98x10 7.60x10™ 2.42x10"
Total 14,051.9 5,397.2 2.82x10?

To aid in developing a 24-hour transportation conformity budget, the emissions
associated with highway construction were listed under Onroad Mobile Sources in
the inventory. The total construction activity emissions without highway construction
is 272.72 tons.

Highway Construction Projects — Wind Erosion

The wind erosion emissions from highway construction projects were presented with
the results for windblown construction dust. Emissions from wind erosion from
highway construction projects on December 21, 1998, were calculated to be 9.61

tons.

BLM Disposal Area 24-Hour Inventory

A summary of the valley-wide 24-hour inventory for December 21, 1998, is
presented in Table B-99. The categories are presented in the summary in the same
order they were in which they were previously discussed.

Table B-99
PM,, Valley-Wide 24-Hour Emissions Inventory
Source PM10 NOx SOx
(TPY) (TPY) (TPY)
Stationary Point Sources
Sand & Gravel Operations 1.72 0.81 0.06
Utilities - Natural Gas 0.55 14.57 0.01
Asphalt Concrete Manufacture 0.47 0.16 0.07
Industrial Processes 0.22 1.20 0.34
Other Sources 0.34 0.35 0.01
Total 3.29 17.08 0.49
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Table B-99

PM,, Valley-Wide 24-Hour Emissions Inventory

(continued)

Stationary Area Sources

Small Point Sources 0.50 5.00 0.07
Residential Firewood 0.81 0.02 0.00
Residential Natural Gas 0.18 2.26 0.01
Commercial Natural Gas 0.09 1.47 0.01
Industrial Natural Gas 0.04 0.50 0.00
NG - Purchased at the source - Carried by SWG 0.58 7.58 0.05
Structural/Vehicle Fires/Wild Fires 0.05 0.01 -
Charbroiling/Meat cooking 2.05 - -
Disturbed Vacant Land/Unpaved Parking Lots 371.00 - -
Native Desert Fugitive Dust 0.00 - -
Stabilized Vacant Land Dust 41.50 - -
Construction Activity Fugitive Dust 54.27 - -
Windblown Construction Dust 272.72 - -
Total 743.79 19 0.14
Nonroad Mobile Sources

Airport Support Equipment 0.10 1.72 0.22
Commercial Equipment 0.00 0.01 0.00
Construction & Mining Equipment 0.99 17.15 2.26
Lawn & Garden Equipment 0.03 0.11 0.03
Railroad Equipment 0.04 1.80 0.02
Recreational Equipment 0.00 0.01 0.00
McCarran International Airport 0.69 5.70 0.26
Henderson Executive Airport 0.02 0.02 0.00
North Las Vegas Municipal Airport 0.06 0.05 0.00
Nellis Air Force Base 0.09 0.74 1.09
Total 2.02 27.30 3.88
Onroad Mobile Sources

Paved Road Dust (Includes Const. Track Out) 122.85 - -
Unpaved Road Dust 41.16 - -
Highway Construction Projects Activities 6.53 - -
Highway Construction Projects - Wind Erosion 9.61 - -
Vehicular Sulfate PM 1.12 - -
Vehicular Tire Wear 0.23 - -
Vehicular Brake Wear 0.37 - -
Vehicular Exhaust 0.98 55.84 1.12
Total 182.85 55.84 1.12
Total 931.95 119.33 5.62
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1998 J. D. Smith Micro-Scale Inventory

The J. D. Smith micro-scale inventory includes vacant land wind erosion,
construction emissions, unpaved road dust, paved road dust, vehicle emissions, and
stationary source emissions. The results of emission calculations for these
categories are presented below.

Vacant Land Wind Erosion

As done in the valley-wide inventories, the vacant land in the micro-scale area was
divided into native desert, disturbed, and stabilized. Soil types were known for the
vacant parcels, and emissions were calculated by soil type for native desert and
unstable land as shown in Tables B-100 and B-101. Stabilized emission factors are

not soil dependent and therefore only one emission factor was developed for

stabilized soils. Emissions from each of the vacant land categories were calculated
separately.

Table B-100

J. D. Smith Native Desert Fugitive Dust Emission Factors

Wind 4 of Sus_tair_1ed Winds S_Oil.s Spike 1998 Emissio_n
Speed Days Emission Factor Emission Factor Factor for Native
Category in (ton/acre/hour) (ton/acre) Desert (ton/acre)
(mph) Range Group2 | Group8 | Group2 | Group 8 | Group2 | Group 8
Soils Soils Soils Soils Soils Soils
15-19.9 144 N/A N/A N/A N/A N/A N/A
20-24.9 91 N/A N/A N/A N/A N/A N/A
25-299| 31 1.52x107 N/A 1.34x10™ N/A 5.13x10” N/A
30 -34.9 9 2.48x107 | 6.33x10”° | 5.46x10™ | 6.40x10™ | 2.72x107 | 6.27x10
35-39.9 1 2.45x107 | 3.44x10™ | 1.04x10° | 1.21x10° | 3.49x10™ | 4.65x10°
Total 8.20x10” 6.74x107
Table B-101
J. D. Smith Unstable Land Fugitive Dust Emission Factors

aind |t | et | ey o eracn " | Soit Spike Emission Factorby | S ST Fectorof
Category in in (ton/acre/hour) Soil Group (ton/acre) (ton/acre)

(mph) Range | Range 2 8 9 2 8 9 2 8 9
15-19.9 685 144 N/A N/A N/A N/A N/A N/A N/A N/A N/A
20-24.9 383 91 N/A 1.62x10° | 1.75x10% | N/A 1.10x10™* | 3.06x107 N/A 6.30x10" | 6.98x10°
25-29.9 55 31 N/A 3.00x10° | N/A N/A 3.34x10* | N/A N/A 1.75x10" | N/A
30-34.9 18 9 4.12x10° | 3.75x10° | 4.57x10? | 8.28x10* | N/A 1.30x107 8.16x107 | 6.75x10° | 9.40x10™
35-39.9 1 2.81x10° | 1.21x10% | N/A 8.63x10™ | 2.36x10° | N/A 3.67x10° | 1.45x107% | N/A
Total 8.53x102  8.88x10%  7.92x10°
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Native Desert Fugitive Dust: Native desert fugitive emissions were calculated for
sustained hourly winds 25 mph or higher as measured at McCarran International

Airport. The emissions from native desert fugitive dust from the micro-scale area are
summarized in Table B-102.

Table B-102

J. D. Smith Native Desert Fugitive Dust Emissions

Acres of Native 1998 Native Emissions from
Soil Group Desert Emission Native Desert
Desert
Factor (ton/acre) (tons)
2 7.56 8.20x1072 6.20x10™"
8 21.87 6.74x107 1.47x10°
Total 29.43 2.09x10°

Unstable Vacant Land: The emissions for unstable vacant land were calculated
using the emission factors developed for meteorology measured at McCarran

International Airport during 1998, and by soil type as shown in Table B-101. The
resulting emissions are presented in Table B-103.

Table B-103

J. D. Smith Unstable Vacant Land Emissions

Acres of Unstable 1998 Unstable Emissions from
Soil Group Land Land Emission Unstable Land
Factor (ton/acre) (tons)
2 65.73 8.53x107 5.61x10°
8 73.6 8.88x10™" 6.54x10"
9 17.11 7.92x10° 1.36x10%
Total 156.44 2.06x10?

Stabilized Vacant Land Dust: The stabilized vacant land emissions are 5.34 tons
(53.93 acres x 9.9x10 tons/acre). The emission factor for stabilized vacant land,
9.9x107 tons/acre, is the same as the one developed for the valley-wide inventory
shown in Table B-64.

Construction

In the J. D. Smith annual micro-scale inventory, track out emissions were included in
the construction category because micro-scale inventories are not used for
transportation conformity budgets. Therefore, construction emissions included wind
erosion, construction activities, and track out.
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Wind Erosion from Construction Sites: The emission factors shown for disturbed
vacant land and stabilized land in Tables B-62 and B-64 respectively were used for
the uncontrolled and controlled acres of construction. Soil types were not known for
construction areas. The emission factors are the same because the same
meteorological profiles were used. The wind erosion emissions from construction
sites are summarized in Table B-104.

Table B-104

Wind Erosion Emissions from Construction Sites Within the J. D. Smith
Micro-Scale Area

Unstable Land Stabili.zed_ FMT"
Type of_ Acres Ac_rt_es Emission Rate Land Emission | Emissions
Construction Uncontrolled | Stabilized Rate for 1998
(ton/acrelyear) (ton/acre/year) (tons)
Airport 0 0 2.59 9.90x10 0
Commercial 21 7 2.59 9.90x107 1.38x10'
Flood Detention 0.7 0.4 2.59 9.90x107? 1.72x10°
Highway 25.2 16.8 2.59 9.90x10% | 6.69x10’
Public Parks 2.4 1.6 2.59 9.90x102 | 3.19x10°
Public Bridges 0 0 2.59 9.90x107 0
Public Works 12.8 6.9 2.59 9.90x107° 8.45x10°
Residential 2.59 9.90x107 1.12x10'
Homes 8.5 2.8
Underground 2.59 9.90x10° | 9.75x10™
Utilities 4.5 0.5
Miscellaneous 2.7 1.8 2.59 9.90x102 | 3.58x10°
Total 77.7 37.8 109.76

Construction Activities: Construction sites are currently regulated by the AQD.
The CCHD enforcement officers provided compliance rates for each type of
construction activity as shown in Table B-26. Dust control on construction sites is
usually implemented using water. The U. S. EPA assigns a 50 percent control
efficiency to watering for control of particulate emissions from construction sites.*°
The overall compliance rate as well as the emissions from construction activities are
summarized in Table B-105.

0 0p Cit.
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Table B-105

J. D. Smith Construction Activity Emissions

Number of PM;o

Acres Under | Fereentageof | o o ) Months Emission PM1o
Type of . Sites . Emissions
c . Active . Control Under Active Rate
onstruction . Implementing g, ] for 1998
Construction Efficiency | Construction | (tons/acre/
. Controls (tons)
in 1998 month)
Airport 0 80% 40% 12 0.42 0
Commercial 28 50% 25% 3 0.265 16.7
Flood Detention 1 70% 35% 12 0.42 3.3
Highway 42 80% 40% 12 0.42 127.0
Public Parks 4 80% 40% 6 0.265 3.8
Public Bridges 0 70% 35% 12 0.265 0
Public Works 19.67 70% 35% 3 0.42 16.1
ngr']‘;‘:”t'a' 11.34 50% 25% 6 0.265 135
Bgﬁt‘f’ég“’“”d 5 20% 10% 1 0.42 1.9
Miscellaneous 4.49 80% 40% 6 0.265 4.3
Total 115.5 186.6

Track Out: Paved road dust emissions from roadways within 150 feet of a
construction egress point were calculated as track out. Measurements of silt loading
in this area were discussed earlier. Track out emissions in the J. D. Smith micro-
scale area are summarized in Table B-106.

Table B-106

J. D. Smith Paved Road Dust Emissions From Track Out

Number of
Acres Under Silt PMio
c Type °f. Active Number (.)f Loading | Emissions
onstruction . . Access Points 2
Construction in (9/m*®) | (tonslyear)
1998
Airport 0 3 2.829 0
Commercial 28 323 2.829 0.73
Flood Detention 1 6 2.829 0.03
Highway 42 79 2.829 4.38
Public Parks 4 19 2.829 0.21
Public Bridges 0 57 2.829 0
Public Works 19.67 113 2.829 0.51
Residential Homes 11.34 352 2.829 0.2
Underground Utilities 5 0 2.829 0
Miscellaneous 4.49 198 2.829 0.23
Total 115.5 1,150 6.29

B-147




Unpaved Road Dust

Emissions from unpaved roads were 1.4 tons. This value was calculated by

multiplying the 0.08 miles of unpaved roads in the micro-scale area by the estimated

30 vehicles per day that traveled the road by the 3.27 pounds per vehicle mile

traveled on the roads.

Paved Road Dust

Paved road dust emissions are summarized in Table B-107. Only four roadway
categories were within the micro-scale area.

Table B-107

J. D. Smith 1998 Paved Road Dust Emissions

Emission PMo
Roadway Category | Daily VMT | Annual VMT Factor Emissions
(g/mile) | (tonslyear)
Collector 521,941 190,508,341 4.22 886
Minor Arterial 1,189,705 | 434,242,417 4.77 2,283
Major Arterial 620,473 226,472,558 2.93 731
Freeway 342,315 124,945,039 0.37 50
Total 3,951

Vehicle Emissions

Emissions from vehicle exhaust, tire wear, and brake wear were calculated using the

emission rates and vehicle miles traveled data previously discussed. Average daily
vehicle miles traveled in the micro-scale area in 1998 were 2,674,434. The PMy,
NOx, and SOx emissions are summarized in Table B-108.

Table B-108

J. D. Smith 1998 Vehicle Emissions

1998 Annual Emissions (tons)
Roadway Average
Category Vehicle Miles PM;, NOx SOx
Traveled
Collector 190,508,341 6.93 374.85 8.19
Minor 434,242,417 15.80 861.61 18.67
Arterial
Major 226,472,558 8.49 460.59 9.74
Arterial
Freeway 124,945,039 4.68 316.09 5.37
Total 35.90 2,013.14 41.97
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Stationary Sources

The stationary sources within the micro-scale area are listed below in Table B-109.
These emissions are based upon the potential to emit in each source’s permit.

Table B-109

J. D. Smith 1998 Annual Inventory Stationary Sources

Annual PMy, Annual SOx | Annual NOx
Stationary Source Name Emissions Emissions Emissions
(tons/year) (tons/year) (tons/year)
Anderson Dairy Inc. 0.39 0.03 5.15
Allegis Pipe Company 1 1 2
Bridger Junior High School 0.17 0.01 2.29
Hotel Linen Services 0.39 0.03 5.15
J. D. Smith Middle School 0.257 0.02 3.4
Jerry's Nugget 0.06 0.01 2.38
Joe's Excavating 0.45 0 0
Mission Industries 2.84 0.08 24.11
Palm Mortuary 0.16 0.32 1.72
Rancho High School 0.22 0.02 2.9
U. S. Post Office 0.04 0 0.27
U. S. Department of Energy 0.01 0.05 0.45
Unitog Co. 0.3 0.03 5.4
Total 6.287 1.6 55.22

1998 J. D. Smith Micro-Scale Inventory Summary

A summary of the 1998 J. D. Smith Micro-scale inventory is presented in Table
B-110. The categories are presented in the summary in the same order they were

previously discussed.

Table B-110

J. D. Smith 1998 Emission Inventory

Source Category PM1o (TPY)

SOx (TPY)

NOXx (TPY)

Vacant Land

Native Desert 2.1 - -
Unstable 206.0 - -
Stabilized 5.3 - -
Construction

Wind Erosion 109.8 - -
Construction Activities 186.6 - -
Track Out 6.3 - -
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Table B-110

J. D. Smith 1998 Emission Inventory
(continued)

Unpaved Road Dust 1.4 - -
Paved Road Dust 3951.3 - -
Vehicles 35.9 41.9 2,013.1
Stationary Sources 6.3 1.6 55.2
Total 4,620.4 43.5 2,068.3
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Quality Assurance Audit of PM1o
. Emissions Inventory

1.0 Introduction

Converse Consultants (Converse) is pleased to submit this draft report
for the Quality Assurance (QA) audit of the 1998 PM;j¢ Emissions
Inventory for the Clark County Department of Comprehensive
Planning (CCDCP). Between August 7, 2000 and August 11, 2000 a
technical systems audit was conducted by Converse at the County

Government Center in Las Vegas, Nevada.

Converse has objectively and independently assessed the procedures,
systems, and data used to develop the 1998 PM;o Emissions Inventory
reported in the PMjo State Inplementation Plan for Clark County. Since
Converse has not been directly invoived in the inventory development
process, an independent quality audit has been preformed by
Converse using effective quality assurance procedures. The audit is

. part of the QA program designed to help produce an accurate and
complete emissions inventory.

Converse has fostered a good working relationship with the CCDCP
Inventory Development team {ID team). Information regarding data
quality from the ID team was readily given to Converse to further our
understanding of the emissions inventory development procedures and
the concerns of the ID team. Converse noted continuous improvement
of the inventory development throughout the process and has given
recommendations for improvement, where necessary. The following
sections present background, audit procedures and findings, and
recommendations to improve the program followed by a final
discussion and limitations of this report.

2.0 Background
The Clean Air Act (CAA) requires state and local air quality agencies to
. develop complete and accurate air pollutant emissions inventories as

an integral part of their air quality management responsibilities.
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Quality Assurance Audit of PM1o Emissions Inventory 2

. Under the authority granted by the Governor of Nevada, the Clark
County Board of Comimissioners is responsible for the preparation of a
SIP for non-attainment areas within Clark County to attain National
Ambient Air Quality Standards (NAAQS). Once approved by the Clark
County Board of Commissioners, the State Implementation Plan (SIP)
is forwarded to the Nevada Division of Environmental Protection
(NDEP) for approval. After approval by the State of Nevada, the
Governor of Nevada sends the SIP to the United States Environmental
Protection Agency (USEPA) for federal approval in accordance with the
1990 CAA Amendments (CAAA).

The Clark County Air Quality Planning Committee (AQPC) was formed
by a resolution adopted by the Clark County Board of County
Commissioners in 1993. Membership includes representatives from
Clark County Health District’s (CCHD) Air Quality Division (AQD); the
Regional Transportation Commission of Clark County (RTC); and the
Clark County Department of Aviation (DOA). The AQD collects data

. from permitted stationary sources. The RTC provides the emissions
from the on-road mobile sources. The DOA provides the emissions
from the three airports in the area. The Clark County Department of
Public Works, the Nevada Division of Environmental Protection, the
Nevada Department of Transportation, the Desert Research Institute,
and the Cities of Las Vegas, North Las Vegas, and Henderson provided
review comments on the work related to the emissions inventory. The
data is then collected by CCDCP and entered into the annual PMio
Emissions Inventory database. The emissions data from the AQD,
RTC, and CCDCP are combined to yield the final emissions inventory
included in the SIP.

These air emission inventories are used to evaluate air quality, track
emission reduction levels, and set policy on a national and regional
scale. Since the data are often developed and complied on a local level
by multiple agencies and individuals, a uniform and systematic
approach to collecting and reporting data are needed, as well as,

. standardized procedures and guidance to eliminate variations of
interpretation.
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Quality Assurance Audit of PM1¢ Emissions Inventory 3

The main goal of a standardized approach is to improve the quality of
the emissions data collected, as well as to improve the manner in
which data and information are transferred and shared. However, it is
important to recognize that good quality assurance/quality control
(QA/QC) procedures only produce results that are as good as the
emission estimation methodology allows.

A draft QA Plan prepared by CCDCP was discussed with the Inventory
Development Manager, Mr. Will Cates of CCDCP. Because the QA
Plan was not approved and distributed to the ID team before
commencing the inventory activities, Converse did not expect to find
complete compliance with the quality control procedures. However,
the Quality Control (QC) and documentation procedures in use at the
time of the audit were assessed and compared to the QA requirements
established by the USEPA for emissions inventory development work.
The ultimate goals of the QA/QC program developed for emissions

. inventory development are data accuracy, procedural consistency, and
good documentation of the data and all inventory development
activities. When the potential for problems or deficiencies in the QC
program were found, recommendations have been given in this report
for improvements. The following section describes the procedures
used to conduct the audit.

3.0 Audit Procedures

Converse has assessed the overall quality of the inventory by reviewing
project activities. The objective of the QA review was to provide the
best available indication of the overall quality and completeness of the
PMio Emissions Inventory. Project activities reviewed included data
gathering, data documentation, calculating emissions, data checking,
reporting, and maintenance of the master file. Specifically, the
following tasks were conducted:

. 1. Converse interviewed project personnel to obtain available
information about their duties. Before the audits,

&
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Quality Assurance Audit of PM1c Emissions Inventory 4

. Converse informed the persons to be interviewed of the
date and time of the audit and data/system to be
reviewed. Source specific checklists given in Appendix A
were used. System audits were also conducted to
determine whether the procedures used are effective to
collect data, document inventory development activities,
and maintain the data (Appendix Bj.

2. Converse reviewed/audited the final inventory data when
the results were reported for (1} Stationary Point Sources,
(2} Area Sources such as Geologic, Burning and Fuel
Combustion, and fugitive dust from construction activities
and various types of lands, (3) On-Road Mobile Sources,
(4) Non-Road Mobile Sources, and (5) Secondary Geogenic
Sources such as house-hold cleaners, soils, and meat
charbroiling for each of the following inventories:

. a) 100% of the data for the 1998 base year Valley-Wide
Annual Emissions Inventory.

b) 100% of the data for the 1998 base year Valley-Wide
24-hour Emission Inventory.

c) 100% of the data for J. D. Smith Air Monitoring
Station Annual Emissions Inventory.

d) 20% of the 24-hour micro-inventories surrounding
five air quality monitoring stations selected as
representative  sites that lead to  elevated
concentration of particulate matter by reviewing J. D.
Smith air quality monitoring station’s data.

The following data quality parameters were assessed regarding the
above-described data for the following data quality parameters:

. 1. Accuracy — Reviewed 100% of data summary to check the
calculations made by the data generator (or inventory
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Quality Assurance Audit of PM1o Emissions Inventory 5

. development (ID} team member). Reviewed findings and
identified corrective actions.

2. Completeness — Reviewed 20% of the files to ensure that
all sources identified were included in the inventory.

3. Representativeness — Determined if the primary source
data was compared to previous emissions and similar
results from comparable regions to determine the
reasonableness of the emissions estimates and

representativeness of the data.

4. Comparability — Reviewed reporung units to ensure that
they are the same as the last inventory units used.

The audit did not include the emission projections out to the 2006-
attainment year.

During the audit, Converse met with several individuals involved in
point and area sources inventory development and asked them to
describe the procedures followed. Some personnel were asked about
the physical review, analysis, and data entry process. While this was
being done, Converse assessed each person’s experience using the
database and ease in assessing the information recorded on the forms.
Data documentation procedures, data management procedures, and
use of senior technical resources were also evaluated. The results of
the audit were documented using the forms presented in Appendices A
and B of this report. The findings from these individual assessments
and the recommendations to improve the QC procedures are presented
in the next section of this report.

4.0 Audit Findings

. This external audit was conducted after the completion of the
inventory. Overall, no major deficiencies in the accuracy or
completeness of the emission inventory were found. No major
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Quality Assurance Audit of PM+ Emissions Inventory 6

. mathematical errors were found in hand calculations or in
spreadsheets reviewed. This includes the use of incorrect conversion
factors, mismatched units in the emission factor and activity
parameters, incorrect constants, and arithmetic errors. Failures to
include major sources or source categories were not found. Double-
counting emissions between area and point source inventories were
not apparent. However, the audit findings revealed that inadequate
resources are devoted to QA/QC activities. Instead, more effort is
being placed on technical over-sight during inventory development.

The audit confirmed that CCDCP works with the CCHD’s AQD and the
RTC on the major development of the emissions inventory for the Las
Vegas Valley area. The District Board of Health, through the AQD
within the CCHD is the air quality regulatory authority for Clark
County. In addition to administering the ambient air quality
monitoring network, the AQD alsc administers the CCHD’s air
pollution control regulations adopted to implement the New Source

. Review (NSR)} and Title V regulations under the 1990 CAAA. A draft
memorandum from CCDCP to AQD requesting the 1998 Base Year
PMi0 Actual Emissions Inventory Data is given in Appendix C. Another
memorandum from CCDCP to AQD requesting dust permits to identify
construction sites in 1998 is also given in Appendix C.

The audit also conﬁrrned, during an interview with Messrs. Mike
Sword and Ben Griffith of CCHD AQD on August 11, 2000, that the
Annual Emission Inventory Survey’s are conducted by the AQD for
permitted stationary sources of regulated air pollutants in Clark
County, Nevada. A copy of two survey forms used in the year 2000 is
included in Appendix C. All survey forms received from permitted
facilities are forwarded to an inventory staff member of the AQD. The
information recorded on the survey forms by the permittee is assessed
for completeneés and reasonableness. Calls are made to the
submitter, if needed, to request or clarify data before inputting total
emissions results. The data is then entered intoc a master data
. electronic file. Data from 1997 was used if 1998 data was never
submitted. If the permittee changes parameters, this data is entered
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Quality Assurance Audit of PM+o Emissions Inventory 7

. as corrected (the NSR group is not notified of these changes). Other
details on data maintenance and collection and data evaluation can be
found in Appendix B on the Quality Assurance Inventory Checklist

used during the interview of Mr. Griffith.

There are no existing Standard Operating Procedures (SOPs) for the
development of the emissions inventory to date. With respect to
completeness of the inventory for stationary point sources, Mr. Sword
stated that 100% of the major sources are included in the inventory
and that all of the smaller point sources that have permits are also
included. He estimated that less than 5% of small stationary sources
are not included because of the lack of a permit. During an interview
with Ms. Catherine MacDougall at CCDCP, it became apparent that
SOPs at CCDCP also did not readily exist. Ms. MacDougall started
employment at CCDCP in late May 2000 and diligently began to
update and QA the PMjo Emissions Inventory started by a former
employee at CCDCP, Mr. Rick Matar (for more details, Ms.
. - MacDougall’s memos to Mr. Cates of CCDCP are attached to her
quality assurance inventory checklist documenting her interview given

in Appendix B).

Another audit finding, during the interview with Ms. MacDougall and
Mr. Cates, was the use of sufficient, adequately-trained personnel at
the CCDCP and the presence of sufficient, senior, technical
supervision at the CCDCP to develop an accurate emissions inventory.
However, peer review documentation was not found for the data
produced by each inventory staff member. Implementation
documentation of the QA plan including quality objectives and data
validation were not found. In addition, use of data documentation
procedures were not found at CCDCP and AQD which facilitated
referencing data obtained via telephone or added/corrected because of
engineering judgement. Data documentation to facilitate
reconstruction of inventory development activities and thus provide a
means to better assess data quality and accuracy of the inventory was
. not readily available in most cases.
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Quality Assurance Audit of PM1o Emissions Inventory 8

Copies of the audit quality control checklist for each inventory and the
corresponding subcategory are inciuded in Appendix A.  Since
implementation of an emission inventory quality assurance plan did
not occur, some questions listed in the checklist were not applicable.

Although the audit findings do not suggest major deficiencies or errors
in calculations in the emission inventory data, recommendations for
improvement of the QC program are made to further verify the
accuracy of the inventory results and integrity of the data.

5.0 Recommendations to Improve QA Program

Because of the audit findings, the following recommendations are
made to improve the overall quality of the emissions inventory
development program:

1. Prepare Standard Operating Procedures (SOPs) describing
the methods and emission factors used to determine
emissions from all primary and secondary sources for
dissemination to emission inventory development staff.
Also, included in these SOPs should be QA/QC
procedures and documentation/database management
procedures. This could be accomplished by converting
Appendix C of the 1998 PMio SIP for Clark County-
Emissions Inventories Methodology, Emission Factors,
and Emission Estimates into SOPs, and including SOPs
used by other supporting agencies. A memo describing
SOP development status as of January 2000 at the AQD is
included in Appendix C.

2. Prepare an Emissions Inventory Development Work Plan
concurrently with or after preparation of the QA plan. The
workplan should discuss staff assignments and
responsibilities, including those of inventory development
personnel and the QA coordinator. It should include
standard operating procedures for data collection, data

o e i
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Quality Assurance Audit of PM+o Emissions Inventory 9

. handling, emission estimates and documentation, and
reporting of inventory development activities. An effective
QA program will include a schedule including numerous
QC checks during inventory development, and QA audits
at strategic points in the process.

1. Implementation of a data attribute rating system (DARS]} to
rank point and area source methods. Because of the
different emission estimating methods that can be used to
develop the emissions inventory, there is inherent
uncertainty of the estimation methodeclogy. The DARS
scores provide a means of assessing the relative merits of
alternative approaches to estimation. Implementation of
the DARS can serve as indicators of data quality, be used
to identify appropriate estimation methods, and help
determine which sources are in need of improvement.

. 6.0 Discussion

QA activities are essential to the development of comprehensive, high-
guality emission inventories for any purpose. Furthermore, a well-
developed and well-implemented QA program fosters confidence in the
inventory and any resulting regulatory and/or control program.
Failure to implement and adhere to a QA program most likely leads to
undesirable consequences such as an incomplete and/or inaccurate
inventory.

Management plays a critical role in supporting and maintaining
quality systems. Management must define the organization’s
environmental policy, which must ensure continual improvement,
must provide a framework for setting and reviewing objects, and must
be documented. |
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Quality Assurance Audit of PMio Emissions Inventory 10

. 7.0 Limitations

The information, estimates, and statements are presented in accor-
dance with generally accepted practices for professional services ren-
dered in environmental engineering. No other warranty is made, either
express or implied.

Certified Environmental Manager (CEM) Statement

For the services provided and described in this document, the
following language is from NAC 459.

I hereby certify that I am responsible for the services described
in this document and for the preparation of this document. The
services described in this document have been provided in a
manner consistent with the current standards of the profession
and to the best of my knowledge comply with all applicable
federal, state, and local statutes, regulations, and ordinances.

Thank you for the opportunity to be of service. Should you have any
. guestions or comments regarding this report, please do not hesitate to
call us at {702)263-7600.

Respectfully submitted,
CONVERSE CONSULTANTS

Lori Headrick, C.E.M.

Senior Scientist

Nevada CEM 1742 (Exp. 6/21/02)
Date Signed 5; 29 /o /
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1998 Base Year PM10 Emissions Inventory

Table 3-4

Source PM10 | NOx SOx Percent
(TPY) | (TPY) | (TPY) Contribution
Stationary Point Sources ;
Sand & Gravel Operations 627 294 22 0.39%
Utilities - Natural Gas 199 5,319 2 0.12%
Asphait Concrete Manutacture 268 60 26 0.17%
Industrial Processes 80 437 124 0.05%
Other Sources 124 126 3 0.08%
" Tatal 1.298 6,236 179 0.80%
/| Stationary Area Sources
Small Point Sources A4/{D 184 | 1,825 25 0.11%
Residential Firewood % 75.4 6 0.9 0.05%
Residential Natural Gas ™\ 66.7 1 8246 3.3 0.04%
Commercial Natural Gas ) 332 A 336.7 2.6 0.02%
Industrial Natural Gas ~ 13.8 »| 182.2 1.1 0.01%
» NG - Purchased at the source - Carried bv SWG 2103 - 2,767.3 16.6 0.13%
» Structural / Vehicle Fires / Wild Fires 17.2 | 2.222 - 0.01%
Charbroiling / Meat cooking 750.0 A - - 0.46%
Seoil Microbial Activity / Biological Sources - . 828 - 0.00%
Disturbed Vacant Lands / Unpaved Parking Lots 48,300 o[ - - 30.05%
Native Desert Fugitive Dust 11,000 v 6.82%
Stablized Vacant Lands Dust 5410 f - - 3.35%
Construction Activity Fugitive Dust 19,807 - - 12.27%
Windblown Construction Dust 5,882 - - 6.12%
Total 95,950 6,972 52 39.45%
Nonroad Mobile Sources
Airport Support Equipment 371 v 6266 80.5 0.02%
Commercial Equipment 03 - 24 0.4 0.00%
Construction & Mining Equipment 361 v 6,261 324 0.22%
Lawn & Garden Equipment 12.4 9.3 0.01%
Railroad Equipment 145 /| 656.0 7.7 . 0.01%
Recreational Equipment 1.0 7 5.0 1.1 0.00%
McCarran International Airport 1,338.0 | 2,080.0 93.2 0.83%
Henderson Executive Airport 154.3 3.7 0.5 0.10%
North Las Vegas Municipal Airport 148.8 19.1 1.5 0.09%
Nellis Airforce Base 31.9 268.6 396.5 0.02%
Total 2,099 9,966 1.414 1.30%
Onroad Mobile Sources
( Paved Road Dust (Includes Const. Trackout) 43,967 4 - - 27.24%
Unpaved Road Dust 13,340,/ - - 8.57%
Highway Construction Projects Activities 2,334 1.48%
Highway Construction Projects - Wind Erosion 471 - - 0.29%
Vehicular Sulfate PM 446 - - 0.28%
Vehicular Tire Wear 93 - - 0.06%
Vehicular Brake Wear 135 - - 0.08%
Vehicular Exhaust 725 22,357 446 0.45%
" Total 62,061 | 22,357 446 38.45%
TOTALS 161,408 | 45,531 2,081
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APPENDIX B

. QUALITY CONTROL CBECKLIST

Auditor; 7. Ce=reit

Date: A’)L(,u_s“'— /0} II-CUU

Data/Procedure Reviewed: A2t Vailey hipe

Inventory Development Personnel Involved in Work:  (Jerase Mae Dricate.

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

L DATA - Nafuwm  Cas pmisswws THOLe Compurst Friy
(P meltin |, tesipomnien Mo Tunusﬂ.:m.;

A. Identify the source evaluated. -wfictre—6a8, TeSoENTIm ComMertaat anmD o DuSTRAL

B. Describe the data included in the master file for the facility or source category.
EMISSIeN FRUTRS . Awp  DaTh TRBLE

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

Were the instructions for documenting the data followed?@N

. D. Are there missing data fields? Y{N)

25
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What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)‘.@/N
Aount , InETlaaniets  povioed ay SurbhaesiT  GAS r‘ 1944

F. Are the procedures used to calculate emissions described in the data provided‘?(@N

G. Are the emissions determined in a technically sound mannerﬁ/N

H. Are sufficient data provided to recalculate the emission results?(PN
Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

I EMISSIONS DATABASE

E. % o the values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?

36




G. Was there evidence that the data were reviewed for accuracy and completeness prior t@

. submintal to the data entry personnel?
H. Were the data sheets complete when they were received? @N
E. Were copies or original data sheets submitted to the data emtry personnel? @N

If original data sheets were used, do the data tracking records show the release of the on'%ixal

data to the data entry personnel? Y.
F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
W |
G. Were the personnel adequately trained to perform the duties assigned? @N
H. Were the procedures followed in agreement with those specified in the QAP? YN
® o
I Is the database routinely backed up at the end of each updating event? @/N
J. Does the computer allow double entries for the same source? Y@
K. Are default values understocd and properly documented? @/N
L. Are key data fields flagged when data are not entered or are not available? @N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? \5\?{ Y/N

N. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) N

Sﬂ\‘ﬂeﬁm-\/ Foi s




0. Is the data entry progressing as expected and are the procedures followed adequate to ensure

. data quality?

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
v
N
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditorr 7 GeTEX

Date:  Muigusr i, 2eev

Data/Procedure Reviewed:  Ade®- VAtLley Wioe (958 Anical

Inventory Development Personnel Involved in Work:  Wyee  Cares

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up acuvities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.-

I DATA - Fie  Awg C;m/aum Enan

A. Identify the source evaiuated.
SMmenaty  Aew  Swaces | DISMLEED yacawr Lewpg ) NANVE BESERT Fusirrve pusr
SIMBILEEY vruw T LD ) g

B. Describe the data included in the master file for the facility or source category.
W‘s’ Flom  Lalv, Pwm- ThBE

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

YED

Were the instructions for documenting the data followed‘?@N

D. Are there missing data fields? Y&




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)? Y/N

ESTIMATED — Vilicws meTHIps WERE WD

F. Are the procedures used to caiculate emissions described in the data provided?@/N

G. Are the emissions determined in a technically sound manner? (YN

. H. Are sufficient data provided to recalculate the emission results?@/N

3y - Cempu retl 1S
Verify the accuracy of the calculations of the emissions for some of the pollutants. {Attach

calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were corrected.
| How are unavailable data identified? Are they mentioned in the report?

. EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?
/N

F. Who provided the data to the data entry personnel?

® AOD




_ Was there evidence that the data were reviewed for accuracy and completeness prior to

submittal to the data entry personnel? @YN
. Were the data sheets complete when they were received? @/N
. Were copies or original data sheets submitted to the data entry personnel? @fN

If original data sheets were used, do the data tracking records show the release of the original
data to the data entry personnel? ‘1%

. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
P
. Were the personnel adequately trained to perform the duties assigned? @ N
. Were the procedures followed in agreement with those specified in the QAP? Y/N
VR
Is the database routinely backed up at the end of each updating event? @N
Does the computer allow double entries for the same source? Y@
. Are default values understood and properly documented? ®/N
. Are key data fields flagged when data are not entered or are not available? @'N

~ Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Pt
Do they agree with the procedures described in the QAP? \Q'\‘ Y/N

_ Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.)




. 0. Is the data entry progressing as expected and are the procedures followed adequate to ensure
data quality? o

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
s METHYD wSem  Frt ehRed Uatee St B DETEXR apsy
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. QUALITY CONTROL CHECKLIST

Auditor: // Cerell

Date: Alcusr N) Zeeo

Data/Procedure Reviewed: S*raw?mu-/ ﬁm c(r\HJ?_arS

Inventory Development Personnel Involved in Work:  NMiwe  Camng

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified..

L DATA - TheWES A9 tapots s

A. Identify the source evaluated.

&m%:uw b /mw— Cc‘tKJN(.

B. Describe the data inciuded in the master file for the facility or source category.
E¥Cel. E*Mi8Sienm 5}»‘?-3—]5) y-- /Z"fm r 3/ Tl a-a:y - TENKS
Anvo A LEFEReNee By The Foo0 snp mads AERICoLTuLe INORSTR

C. §re the data documented in a manner that will not have the potential to be misinterpreted?
/N

Were the instructions for documenting the data followed ?CIN

. D. Are there missing data fields? Y(_@
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What procedures are taken by the Data Manager and Task Leaders 1o ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowabie, maximum design capacity)? N
Muat

F. Are the procedures used to calculate emissions described in the data provided‘?(? N

G. Are the emissions determined in a technically sound manner? &N

H. Are sufficient data provided to recalculate the emission results?2¢OMN

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach

calculation sheets to the checklist.)
ATieH 6D SHeerS

If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

. EMISSIONS DATABASE

E. ,@?Nme values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?

. Ll et




G. Was there evidence that the data were reviewed for accuracy and completeness prior to

. submittal to the data entry personnei?
H. Were the data sheets complete when they were received? @/N
E. Were copies or original data sheets submitted to the data entry personnei? @fN

If original data sheets were used, do the data tracking records show the release of the original

data to the data entry personnel? Y/N
F. Were the QAP and a user’s manual accessible to the data entry personnel? YN
iy
G. Were the personnel adequately trained to perform the duties assigned? @/N
H. Were the procedures followed in agreement with those specified in the QAP? Y/N
Yl
. I. Is the database routinely backed up at the end of each updating event? @fN
J. Does the computer allow double entries for the same source? Y:@
K. Are default values understood and properly documented? | @/N
L. Are key data fields flagged when data are not entered or are not available? @/N

M. Ask the data entry personne] to explain the QC procedures followed to ensure data quality.
. . A
Do they agree with the procedures described in the QAP? & Y/N

N. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) /N
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. 0. Is the data entry progressing as expected and are the procedures followed adequate to ensure

data quality?

M. RECOMMENDATIONS FOR CORRECTIVE ACTIONS




10-1-89

. RICK

Enclosed is copy of most of Broiler Emissions study. Copied all but 30 or 40
pages of equipment list.

Let me know if you need this list or any other information.

Hope this helps, call if any questions

Ron Smolinski
383-1294
smolinski @ cchd.co.clark.nv.us
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PM Emissions

PM Emission Factor (Ib/1000lbs meat cooked)

Sit Down Hamburger Steak Chicken Fish
Underfired Charbreiler, no contrals 32.65 17.19 10.48 33
Flat-icp Gnddle and Grooved Griddle 5.08

Fast Food Hamburger Steak

Chain-driven Charbroiler with Cantrols 1.29

Chain-driven Charbroiler, no controls 7.42

Underfired Charbroiler, no controls 32.65 - 1718

Flat-top Griddle and Grooved Griddle 5.08

Emissions for Las Vegas Valley PM (lbs)

Hamburger Slesk Chicken Fish
Sit Down
Underfired Charbiroiler, no contrels 828,813 £00,324 35,591 5773
Fiat-top Griddle and Groaved Griddle 14,328
Fast Food
Chain-driven Charbrotier with Controls 4737
Chain-driven Charbroiler, no controls 11,612
Underfired Charbrailer, ne controls 52,893 1,624
Flat-top Griddle and Graoved Griddle 32,505
Unsurveyed Estimate of Fast Food :
Hamburger, Flat-top Grill : 11,883
Subtotzl for PM Emissions 956,771 501,948 35,581 8,773

Totzl PM emissions Ibs. fyear] 1,50b,082
Total PM emissions lbs./day 4109.814

PM Emissions charbroiler xis

»
’
'
l
i
.
"
u
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.




l . i VOC Emissions

'vOC Emission Factor (1bit000!bs meat cooked)
: . i
Sit Down : i Hamburger - Sleak Chicken ¢ Fish

i : : !

Ungerfired Chartroiler, no controls i 3.94! (.86 1.82! Q.38
Flat-top Grddle and Grooved Griccle ! 0.07:
o : i {
Fast Food . Hamburger = Steak i
} -i ‘=
Chain-driven Charbreiler with Cantrois | 032 |
Chain-driven Charbreiler, no controls 2.27; |
\Underfired Charbroiier, no controls 3.04] 0.86 !
Fiat-iop Griddle and Greaved Griddle | 0.07! i !
! ]

1 ;
i ‘

, | !
Emissions for Las Vegas Valley [WCC {Ibsiyear) i

| Hamburger |  Stesk ' Chicken |  Fish

Sit Down | i B
| i |

Underfired Charoroiler, no controls | 100,016 | 25,031 | 6,181 BES
Flat-top Griddle and Grooved Griddle | 197 i i

i 1 '
Fast Food : : i

i E i
Chain-driven Charbroiler with Controls bo1,175 | '

| assz2 |
Underfired Charbroiier, no contrals | 5,283 81

Flattop Griddle and Grooved Griddle 448

otal pounds from surveyed fast food chains! 164

i .

Subtotal for VOC Emissions  111,935; 25.112! 6,181 665
i @

Total VOC emissians (lbiyear)[ 143,893

Total VOGC emissions (Ib/day): 394 ‘ 1.

|

! ;

i 1
! i

| H

i i

charbroiler.xIsVOC Emissions

l Chain-driven Charoroiler, no contrals
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APPENDIX B

. QUALITY CONTROL CHECKLIST

Auditor: ~ 7. Cerei

Date:  fugust [0, Zevo

Data/Procedure Reviewed: %Tﬂ'hr-p-m]f ey Stuness

Inventory Development Personnel Involved in Work: Okeaie Mre Devigac

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

L DATA - duleddlie. s, a upal o o ullaniens  grutee

A. Identify the source evainated.  JtGulant Fuus

B. Describe the data included in the master file for the facility or source category.

Mot KL L clediim ohits a FL mtlhed wotd o~ AL
Aol iﬁfb A hoend  cale. T :1&, pvided ko well, Fius = ke, L.

C. Ar‘e@ the data documented in a manner that will not have the potential to be misinterpreted?
Y.

Were the instructions for documenting the data followed?@\l

@ D A thore missing data fields? YY)




What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

s the procedure followed to ascertain missing data efficient and adequate? Y/N

_ Are emissions types given (e.g., actual, allowable, maximum design capacinf)‘?@'N
AL RKEBLE | BMSSIENS WU bascd o= the (244 bw, .ﬁﬂ D60, 4 rllin !

. Are the procedures used to calculate emissions described in the data provided?@}’N

_ Are the emissions determined in a technically sound manner (N

_ Are sufficient data provided to recalculate the emission results? &@/N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.) L2010 9 i ma Al wtt

A Kppecdty

If any of the values are incorrect, explain how the emissions data were corrected.
How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

. éo the values reported on the data sheets reviewed agree with the entries in the database?
/N

. Who provided the data to the data entry personnel?

Qi e

1A




_ Was there evidence that the data were reviewed for accuracy and completeness prior to

submittal to the data entry personnel?

_ Were the data sheets complete when they were recetved? ‘@/N

. Were copies or original data sheets submitted to the data entry personnel? @/N :

If original data sheets were used, do the data tracking records show the release of the original
data to the data entry personnel? @JN

. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
| | Wi
. Were the personne] adequately trained to perform the duties assigned? @N
. Were the procedures followed in agreement with those specified in the QAP? Y/N
| VAR

Is the database routinely backed up at the end of each updating event? @m
_ Does the computer allow double entries for the same source? Y@

Are defanlt values understood and properly documented? (@KN '

. Are key data fields flagged when data are not entered or are not available? @’N

~ Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

\
Do they agree with the procedures described in the QAP? T] \ Y/N

_ Does the computer system appear to be adequate for its intended use? (Ask the data en

personnel about the problems they have experienced with the system.) /N
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0. Is the data entry progressing as expected and are the procedures followed adequate to ensure

. data quality? G

M. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: { CeTel

Date: /4%,,:5;’ fo, Love

Data/Procedure Reviewed:  ANafwa //my WIDE  (WleNTLy a 199 ¢

Inventory Development Personnel Involved in Work: OIM,A,_. Mic Drcnr

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resoived the quality issues identified.. ‘

ko

I DATA - Jeble , & crpid opusdshed, Sancus <) ol T Fucploce gwm

A. Identify the source evaluated.

B. Describe the data included in the master file for the facility or source category.
Sedes | pps | g-mad o a4 [Af»&una‘a prafhad MQJD

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

@’NWWF{:L{ Ml;/qeb,ww
| | |

Vﬁ{ Lt bt {-(\ qqg .
Were the instructions for documenting the data followed? Z@N

D. Are there missing data fields? Y/




What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)? Y/N
Aouat | it woo _prrudd L’B’ BLm zod ugﬁm,t\a
F. Are the procedures used to calculate emissions described in the data provided? @N
o» ke Cempum | DiSkemE

(G. Are the emissions determined in a technica]ly sound manner? Y@

. H. Are sufficient data provided to recalculate the emission results?@N
Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

IL EMISSIONS DATABASE

E. ,@?Nthe values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?

. Kl Mgdarl
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. Does the computer system appear to be adequate for its intended use? (Ask the data e@ry

_ Was there evidence that the data were reviewed for accuracy and completeness prior t

submittal to the data entry personnel? (//N
 Were the data sheets complete when they were received? @/N
. Were copies or original data sheets submitted to the data entry personnel? @[N

If original data sheets were used, do the data tracking records show the release of the ori@'na.l

data to the data entry personnel? Y,
. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
. Were the personnel adequately trained to perform the duties assigned? @(’N
. Were the procedures followed in agresment with those specified in the QAP? Y/N
WP
Is the database routinely backed up at the end of each updating event? @N
Does the computer allow double entries for the same source? Y@
_ Are default values understood and properly documented? | @’N
. Are key data fields flagged when data are not entered or are not available? /®/N

_ Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? N‘\;K Y/N

personnel about the problems they have experienced with the system.) N




. 0. Is the data entry progressing as expected and are the procedures followed adequate to gnsure
N

data quality?

0. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

. QUALITY CONTROL CHECKLIST

Auditor: T CzreR

Date:  Auwcusr ju, Zevo

Data/Procedure Reviewed: AMEVES sew-diap omissiens — [5-—‘ Nin — ol armand Mua

Inventory Development Personnel Involved in Work:  Cageie  Mac Devgaie

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken i
response to the recommendations appropriately resolved the quality issues identified.

I DATA — Cmv?ull. Mm} MQLMR mng l’-c-‘Pe.-tJ'S Plriiowp By ePA.

A. Identify the source evaluated.
Nep - Lopg EMISSivnls

B. Describe the data included in the master file for the factlity or source category.
Sowcs  und fre~ BPA - med E%a..i Entitommed A Sosbpale .&n e
Poramliw vl T Ciletals rminsides |

C. Are the data documented in a manner that will not have the potential to be misinterpreted?
T oD ML-@W{L W\ Lt maxagd gy.r wiTL ﬁe Neves
rradtl  talowd oo .

Were the instructions for documenting the data followed? @’N

. D. Are there missing data fields? Y4
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. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (g.g., actual, allowable, maximum design capacity)?(f’fN
Mo mm  DESIeD  CapruTy — A ca-mfv'rw. MMIDEL WAS  GERERATED

Fol Now-LonDd wwbdiLg SevicesS

F. Are the procedures used to calculate emissions described in the data providcd‘?@N

G. Are the emissions determined in a technically sound manner?@N

. H. Are sufficient data provided to recalculate the emission resuits?(I/N

Verify the accuracy of the calculations of the emissions for some of the poilutants. (Attach
calculation sheets to the checklist.)  datpuinriens i pxe Vetsried 37 Bore Y —
DASK AND  CALL . SvkestS .

If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

II. EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?
N

F. Who provided the data to the data entry personnel? G,Q
o Camite Mac PR

Aty - Moen  cmet am o




_ Was there evidence that the data were reviewed for accuracy and completeness prior tQ.
submittal to the data entry personnel? @’N

_ Were the data sheets complete when they were received? @’N
. Were copies or original data sheets submitted to the data entry personne!? @N

If original data sheets were used, do the data tracking records show the release of the origipal

data to the data entry personnel? YA
. Were the QAP and a user’s manual accessible to the data entry personne{.% Y/N
N
. Were the personnel adequately trained to perform the duties assigned? @N
Were the précedures followed in agreement with those specified in the QAP? Y/N
N
Is the database routinely backed up at the end of each updating event? @VN
Does the computer allow double entries for the same source? @@
Are default values understood and properly documented? ®N
. Are key data fields flagged when data are not entered or are not available?. @’N

_ Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? ﬁ\?$ Y/N

. Does the computer system appear to be adequate for its intended use? (Ask the data enfry
personnel about the problems they have experienced with the system.) [@/N

17
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0. Is the data entry progressing as expected and are the procedures followed adequate to-gnsure
o data quality? YN

III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

. QUALITY CONTROL CHECKLIST

Auditor: 7. Gere ¥

Date: Aususr {f Zego

Data/Procedure Reviewed: ~ AZe# Vatsy IOy - ba Rt MOBlir Scwudersy

Inventory Development Personnel Involved in Work: Wi Cares

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified..

L DATA =~ THBLES §F M- dewo PuBiwr PUST  (PHETD  INCwpme WFED  SHULD ew.g')
Drn  rrBE Fhenn an TN Levo MSDEL . Ba e 2
T meroEL - /

A, Identify the source evaluated.
Peve h—ﬁ-o PDb-Qr ~ N GwprS Unp ruco ifvo i ?S

B. Describe the data included in the master file for the facility or source category.

TMBLES ) Inpvi Frie awd VT T TRBLE FTR MDA

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

gN

Were the instructions for documenting the data followed?@N

. D. Are there missing data ﬁelds?@_N
’ﬁh:—ﬂ_e‘ S No  Pecupm ewmaNew e THE  Constiucrien TLAtLey |~ -

Eh!

& fenD MDBILE




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed In the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (.g., actual, allowable, maximum design capacity)? @fN
ATUAL-

F. Are the procedures used to calculate emissions described in the data provided? YD

G. Are the emissions determined in & tectuﬁcally sound manner? &N
EMISSioh  CAicularions Lok Smilat [ THE paTA DAV OFD Zfﬂ

T D, Sert Annwes .
H. Are sufficient data provided to recalculate the emission results? /N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist) ¢ ,ran TR W / Shrpre Colessimmen.,

If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

1. EMISSIONS DATABASE

E. Ro the values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnei?

Larie macbawyﬁe
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_ Was there evidence that the data were reviewed for accuracy and completeness prior to
submittal to the data entry personnel?

_ Were the data sheets complete when they were received?

S

. Were copies or original data sheets submitted to the data entry personnel?

If original data sheets were used, do the data tracking records show the release of the oﬁ)@'m

data to the data entry personnel? Y.

. Were the QAP and a user’s manual accessible to the data entry personnei? Y/N
. Were the personnel adequately trained to perform the duties assigned? @N
. Were the procedures followed in agreement with those specified in the QAP?\P( | Y/N

o
Is the database routinely backed up at the end of egch updating event? @N
Does the computer allow double entries for the same source? Y@
Are default values understood p.nd properly documented? @N
. Are key data fields flagged when data are not entered or are not available? ‘®/N

_ Ask the data entry personne] to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? W\ YN

_ Does the computer system appear to be adequate for its intended use? (Ask the data ¢
personnel about the problems they have experienced with the system.) J;@{N
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. 0. Is the data entry progressing as expected and are the procedures followed adequate to eqsure
data quality? @N

II. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: 77 Geml

Date:  rMeugr /, 2eve
Data/Procedure Reviewed:  Are? Variey wiee oM HerD TR S eSS

Inventory Development Personnel Involved in Work: Wi Cpres / Cotase MMt Dreeni

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I DATA — "Biunirrpey Frles ( Temrric C"""‘"rs)
P

A. Tdentify the source evaluated.

W pavep Pero  Emissins

B. Describe the data included in the master file for the facility or source category.
TAPEs, FAre? Faes ;£ -ma.&t’aj ADT ES'ﬂmm 3 Fet L Viepas Upuf—y

C. Are the data documented in a manner that will not have the potential to be misinterpreted?
Do her wseD s prEn caesseD T, L LugBer. Brwwen  MITH
N U0 o oppra By i wSe ! apTe N 0T
Were the instructions for documenting the data followed? (YN

B Flmuiag w NSy
D. Are there missing data fields? Y&

15




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the invéntory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (€.g., actual, allowable, maximum design capacity)?@fN _
rawat ALtved Mileagy WAS  ESTIM AL,

F. Are the procedures used to calculate emissions described in the data provided‘?@/N
@‘ -

G. Are the emissions determined in a technically sound manner?&@/N

. H. Are sufficient data provided to recalculate the emission results? §YN
Vis  Ferilvuias aND INFA b THE  DISZ
Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach

calculation sheets to the checklist.) Sor Py
D/

If any of the values are incorrect, explain how the emissions data were corrected.

1 How are unavailable data identified? Are they mentioned in the report?

II. EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?

N

F. Who provided the data to the data entry personnel?

® forne uﬁach




G. Was there evidence that the data were reviewed for accuracy and completeness prior %‘N
submittal to the data entry personnei?

H. Were the data sheets complete when they were received? @N
E. Were copies or original data sheets submitted to the data entry personnel? @N

If original data sheets were used, do the data tracking records show the release of the o %nal

data to the data entry personnei?
F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
b
G. Were the personnel adequatety trained to perform the duties assigned? ' @N
H. Were the procedures followed in agreement with those specified in the QAP? YN
W
. I Is the database routinely backed up at the end of each updating event? @’N
J. Does the computer allow double entries for the same source? Y@
K. Are default values understood and properly documented? @'/N
L. Are key data fields flagged when data are not entered or are not available? @/N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? \\S{ Y/N

N. Does the computer system appear to be adequate for its intended use? (Ask the data e
personnel about the problems they have experienced with the system.) @\T
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0. Is the data entry progressing as expected and are the procedures followed adequate to ensure
. data quality? @q

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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1. D. Smith 1998 Emission Inventory

Nprd ¥ Pl flad b

. 1908 Relative Mass Contribution
Emissions Percent Contribution | (Qyerall |After Controls
Source Category (tons) Contribution (ug/m® Reduction (ug/m®)
% Vacant Land 421.0¢ 9.02% 3.524 3.52
Narive Desert 7.0¥ 0.15% 0.06 0.06
Unstable 8.4Y 0.18% 0.07 T7% 0.02
Stabilized 406.0¢ 8.70% 3.39 | 3.39
/ Construction 2454 5.22% 2.03 2.03
~Wind Erosion 50.5 1.08% 0.42 75% 0.11
v”Construction Activities 186.6 4.00% 1.56 63% 0.58
wTrack Out 6.3 0.13% 0.05 35% 0.02
+% [Unpaved Road Dust 14 0.03% 0.01 | 0.01
o |Paved Road Dust 3901.0 83.59% 32.601 54%| 15.00
/ Vehicles |
PMy, 93.4.7 2.00% 0.78 0.78
SOx 46.5
NOx 2330.8
¢ |Stationary Sources |
PM,q 6.3) 0.13% Q.05 0.05
SOx 1.6
NOx 55.2
Backeround 14 14.00
. Tatal
PM,, 4666.9)/ 34.0
SOx 48.1
NOx 2386.0
Design Concentration 33
Concentration After Controls 34.0
X D LD DUST (S A Hanem DV By 363 ‘*“1"
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor:
Date: Aucisr & 2epo

Data/Procedure Reviewed:  (J. £. Smir — ANNaAL

Inventory Development Personnel Involved in Work: Mes. Crere Moe Dencane

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

[ DATA -141§ VACanT Lan0 EMSSicn 2ATS T8 § CmcviaTion SHEETS,

A. Identify the source evaluated.
|48 E™MISSieNS iw LSS

B. Describe the data included in the master file for the facility or source category.
DAMA  TRBWES  Plviurne  Atem ACLES | LanD guISSlesn FAals amvo TV

EMiISSiks Rl ST AND  UNSTABE  LawD,
C. Are the data documented in a manner that will not have the potential to be misinterpreted?

Yf@ Tath  TREWES Ae A LTl CruFLSaNG

Were the instructions for documenting the data followed? (9/N

D. Are there missing data fields? Yf@

35
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What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what pomt in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? @!N

. Are emissions types given (e.g., actual, allowable, maximum design capacity)? @’N
ACruat '

. Are the procedures used to calculate emissions described in the data provided? Y@
T e 70 GO TO THE Adita, — mw-umy A AND  jleview THe

-

Cricuianens,
. Are the emissions determined in a technically sound manner? @’N

. Are sufficient data provided to recalculate the emission results? Y&
C&MPLETF CMCu Laf oS WERE  JT PraviOer v THS  Fpe

Verify the accuracy of the calculations of the emissions for some of the pollutants (Attach
calculation sheets to the checklist.)

A Llepy v o MBES Wil LMoy artows ALe amnewen T THES APPEROKE,
If any of the values are incorrect, explain how the emissions data were corrected.
How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

. @\[the values reported on the data sheets reviewed agree with the entries in the database?

. Who provided the data to the data entry personnel?

3A




G. Was there evidence that the data were reviewed for accuracy and completeness prior to

. submittal to the data entry personnel?
H. Were the data sheets complete when they were received? @N
E. Were copies or original data sheets submitted to the data entry personnel? @/N

If original data sheets were used, do the data tracking records show the release of the origipal

data to the data entry personnel? Y|
F. Were the QAP and a user’s manual accessible to the data entry personnel? YN
oP
G. Were the personnel adequately trained to perform the duties assigned? @IN
H. Were the procedures followed in agreement with those specified in the QAP? Y/N
NI

. I Is the database routinely backed up at the end of each updating event? QfN
J. Does the computer allow double entries for the same source? Y/@
K. Are default values understood and properly documented? ‘@/N
L. Are key data fields flagged when data are not entered or are not available? (_Y)N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? I")‘F( Y/N

N. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) 3/1\1
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0. Is the data entry progressing as expected and are the procedures followed adequate to gnsure
. data quality? N

OL RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: 7 GeTER
Date: MieusT ‘7) 2000

Data/Procedure Reviewed: 7. 0. Shrrst A'NNM—L qugnm\zi

Inventory Development Personnel Involved in Work: Quitic  Mac Dreeru

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality 1ssues identified.

1 DATA Cstcqen Tuisswns Trtie

A. Identify the source evaluated.
YouD, CopsSuirivh  AnO  TRAW v gloSwe FUESINVS

B. Describe the data included in the master file for the facility or source category.
Que  Thbie wethe o= CSUgel  ANVTES w P AUS e Aorius vSTuenen
SHBLE Lau0 v UnSTBLE A0 oMl ZMYS AD i Py, EMISSieVSs,

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

N

Were the instructions for documenting the data fol]bwed?@/N

" D. Are there missing data fields? Y/




What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

. Are emissions types given (e.g., actual, allowable, maximum design capacity)? (f)’N

ATuat

. Are the procedures used to calculate emissions described m the data provided? &N

. Are the emissions determined in a technically sound manner? (Y/N _
Twe anvpurrﬂ 5y tonp skeers (with Frfswirs azc;é Helpep Mﬂwcy_

_ Are sufficient data provided to recalculate the emission results? &N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist) $m Asmied SHeeTS

If any of the values are incorrect, explain how the emissions data were corrected.

How are unavailable data identified? Are they mentioned in the report?

‘/;-5’ THE WNPAVED - Za0 pusr. AﬂJmS T BE A Rarue 7 Svve e,

EMISSIONS DATABASE

i gﬁ\[the values reported on the data sheets reviewed agree with the entries in the database?

. ‘Who provided the data to the data entry personnel?




G. Was there evidence that the data were reviewed for accuracy and completeness prior tg
. submittal to the data entry personnel?

e

L. Were the data sheets complete when they were received?

¥ @

E. Were copies or original data sheets submitted to the data entry personnel?

If original data sheets were used, do the data tracking records show the release of the on@aj

data to the data entry personnei? Y,
F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
Mg |
G. Were the personnel adequately trained to perform the duties assigned? 6’ N
H. Were the procedures followed in agreement with those specified in the QAP? YN
oI

. L Is the database routinely backed up at the end of each updating event? @N
J. Does the computer allow double entries for the same source? Y@
K. Are default values understood and properly documented? | @fN
L. Are key data fields flagged when data are not entered or are not available? @/N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? PV)( Y/N

N. Does the compitter system appear to be adequate for its intended use? (Ask the data e
personnel about the problems they have experienced with the system.) /N

37




0. Is the data entry progressing as expected and are the procedures followed adequate to empure
¢ data quality? %

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

o

Iv. COMMENTS
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: T, Cerel

Date:  AweusT 9, Qzo0
Data/Procedure Reviewed: J.D.  Swmimt  Anwwn Tvverrrey

Inventory Development Personnel Involved in Work:  Mes.  Cagre Atae Brucini

Select a facility or source category with high emissions and evaiuate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for comrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

1. DATA — pam TA2LES

A. Identify the source evaluated.
199§  PAved  Lewp  DUST  eMISS/aNS

B. Describe the data included in the master file for the factlity or source category.

oM CTRRLUES Plooioin,  Avelage DMLy mules TLAVCLED (‘)9/?‘]) 7 gro S Lrapag,
EMISSan Faerrl Am D TOTML EMNSS/NS
C. A:&he data documented in a manner that will not have the potential to be misinterpreted?
Y
AU Catculaneds  Ang st il

Were the instructions for documenting the data followed? @/N

D. Are there missing data fields? Y/




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate?@N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)?@\l
ACTuAT

F. Are the procedures used to calculate emissions described in the data provided?@N

G. Are the emissions determined in a technically sound manner? /N

. H. Are sufficient data provided to recalculate the emission results? (PN

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.) aen;p Sprewd  SHEETS  wih Sreplr Fremuias

xEe P\ol#cumev M TS APPsh 1

If any of the values are incorrect, explain how the emissions data were corrected.

1. How are unavailable data identified? Are they mentioned in the report?

IL EMISSIONS DATABASE

E. @)Nthe values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnei?

£l




_ Was there evidence that the data were reviewed for accuracy and completeness prior to
submitial to the data entry personnel?

_ Were the data sheets complete when they were recetved? @'N
. Were copies or original data sheets submitted to the data entry personnel? @YN

If original data sheets were used, do the data tracking records show the release of the original

data to the data entry personnel? ]
:  Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
ol

. Were the personnel adequately trained to perform the duties assigned? @N

. Were the procedures followed in agreement with those specified in the QAP? Y/N
o1

Is the database routinely backed up at the end of each updating event? @N
Does the computer allow doubie entries for the same source? Y,@

_ Are default values understood and properly documented? @N
. Are key data fields flagged when data are not entered or are not available? @N

~ Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? [\) IP/ Y/N

_ Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) /N

37




0. Is the data entry progressing as expected and are the procedures followed adequate to ensure
data quality?

III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

IV. COMMENTS
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J. D. Smith 1998 Annual Inventory
Paved Road Dust

QonVERSE (4 ﬁy

. | Average | Average
Daily Daily I
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Miles Miles Average Road 5ilt| £mission Dust Dust
Roadway Traveled | Traveled | Vehicle Miles | L0ading | Factor | Emissions | Emissions
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APPENDIX B

C ) QUALITY CONTROL CHECKLIST

Auditor: 7. GeTER

Date:  Aucusm 9, Zeoo
Data/Procedure Reviewed: 7 0. Sauw Awm,m, Dfswv-w./v

Inventory Development Personnel Involved in Work:  Mds. Catdie Mac Drueare

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I DATA — Dwm TPl

A. Identify the source evaluated.

VENICAE  ©#ausT | BRale #¥D NRE WeAkl THiSS/ew

B. Describe the data included in the master file for the facility or source category.

D TMBLES

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

7

Were the instructions for documenting the data followed? Y/N
Nb  juSTwemiens L Frimeas o THE Frie T Pl

. Are there missing data fields? Y@

15

VE#ICLES




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)?@/N

AL

F. Are the procedures used to calculate emissions described in the data provided? Y/N
PO CEDVAES MG NpT PRIVIED, BT AL oF  Yue Fremrs ade
Siyew |8 THE T LE

(. Are the emissions determined in a technically sound manner? [9/N

. H. Are sufficient data provided to recalculate the emission results? N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.) I*Sien it camr PiaiTs nale oFF, Bo7 I

letaveD T SameE Fivm Yhiwes Fm thet  ClasSisrcanas,
If any of the values are incorrect, explain how the emissions data were corrected.
1. How are unavailable data identified? Are they mentioned in the report?

1L EMISSIONS DATABASE

E. %o the vaiues reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the daté entry personnel?

® - ELTe

36




G. Was there evidence that the data were reviewed for accuracy and completeness prior tg
. submittal to the data entry personnel?

H. Were the data sheets complete when they were received?

> P P

E. Were copies or original data sheets submitted to the data entry personnel?

If original data sheets were used, do the data tracking records show the release of the oﬁgzﬂ

data to the data entry personnel? Y.

F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
pIA

G. Were the personnel adequately trained to perform the duties assigned? &/N

H. Were the procedures followed in agreement with those specified in the QAP? Y/N
N s

. I Is the database routinely backed up at the end of each updating event? @N

1. Does the computer allow double entries for the same source? ‘ Y/@

K. Are default values understood and properly documented? @fN

L. Are key data fields flagged when data are not entered or are not available? @N

M. Ask the data eniry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? /O ,A’ YN

N. Does the computer system appear to be adequate for its intended use? (Ask the data enlyy -
personnel about the problems they have experienced with the system.)

A Leale 2 41




0. Is the data entry progressing as expected and are the procedures followed adequate to nsure
. data quality? @SN

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

por?”

IV. COMMENTS

VMT'1s  pievioeD By prc.  RiC fle it el Alvitured

R

M-t i




QO/TUL 1301

ow-L-8 h\“v

PIHHATY gt M .JJR 247 oLl Aa QBand  AAA ]

lll.ll‘llllllll[l.llll
easd -
“,_@a.”mrmé ¢ B
A epal 86 T bl_\.\_m ELE ‘31tot s0f ~ L300 7 YV beochp€y _ ‘%&.é
Sk gie 1T T\,m QPG CHE 0LL] = 4300 X XU SGGCLFIL] —~ wrpany 2l
R A A T\\mrwu;frﬁ:m% ~ 43070 * M™W-ElpirT Yeh — Wiy PN

f, r
~ sna G LbsO 8 T\..mﬁ,m. Lieesenl = ™R 9g0ce X M PEBIG oLl — STONW)

ET008F'9Y [918°0EET AT6090F €6 , 1®jo],

16PETT6'C |VPOS6'SIE ALTHTRE 1L |L9'9EITLES |616ET998T-TRITOLEOI |EF00 r6T T L8OQ GEOSHOKT] |SIETYE  |0061SE Aemanny
QLLPEL DL |VOVRITLE ALLOGIL'IT |10°0TEBELG [6FDSTS6ISAEITEOLET [E400 v6T'T L300 BSSTLYOTT |ELFOTY  [9¥8LEY rHaNY Jolep
LE6TBS°0T L666'6001 AVESFYI 1Y |6'ELPTLIBI [10S1STOI6V606LLLE |Ev00 1z L800 LIYTPTreEr |S0L6811 |LI0€Tel fensuy Jouly
E9200KT 6 {ET181CERT1S0090°81 |TOLOETRER [LO1990T6EALILEREDT [bHOO 8507 9800 I¥E80S061 {1¥GIZS  |SSS9ES 510109][0))
(suoy) (suoy) (suoy) @ @ 3 Guwd) | (uuyd) | (uuwyd) | papaesl | 866N 6661 uonEIissE)
SUO|SSJWIYY | SUOYSSIINY | FUOLSSIULY | SUOISSIEY | SWOSSIug | suoissiwy | J0}8] 10338y 40328y SITIA pojRARl], | pajaAea], Aemproy

X0s XON "4 X08 XON Yd | WoIssiug | uopsspu | uopssiuy | APIYIA | SN SINN

x08 XON *id aderaay | AMPA | APIPIA

[enuuy | Aqeq Aeg

8661 eduaaay ((edeaany

JBIA AL, PUE ‘aqulg ‘JSnBYXY I[MYIA
A10judAug [enuuy ge6I YNWS *(q r

\AL eo,ww\_:.é . .




APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: 7. GeER
Date:  fue s ‘7) 2800

Data/Procedure Reviewed: | T. D Smad  Auvus Injgurreef

Inventory Development Personnel Involved in Work: Hes., Crrtic Mae Procae

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

1 DATA -— ©mMR St , TABLES ANe (Mcyiarens Pl THE
NICLO—INGC:*MY Fige

A. Identify the source evaluated.
STty Scwlees  EMISSIERS

B. Describe the data included in the master file for the facility or source category.

THOULS  MNO HCUlancn S ALE LocaTED in THE M= .0 Swad
Micde ~ IMVESTIRY Frup .
C. Ar&) the data documented in a manner that will not have the potential to be misinterpreted?
Yi '

Were the instructions for documenting the data followed‘?@/N

D. Are there missing data fields? YD

Ch

S VAT ad2  Sruzess




. What procedures are taken by the Data Manager and Task Leaders to ascertam missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

[s the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)? Y/N

i’mﬂn. TB Emir [nwﬂw) YArues wmEHeE W3ED . Mmesr oI

THe SMm*ey Sewaleed
F. Are the procedures used to calculate emissions described in the data provided?(_,(&"/]\l

G. Are the emissions determined in a technically sound manner XI/N

. H. Are sufficient data provided to recalculate the emission results-?éfN
Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
cglculanon sheets to the checkliSt.)  cureoariens wrte Votirrep ame, Stermd IFE
Arp Renddco o THE T2 Sy site _mfr:urmy F1LE

If any of the values are incorrect, explain how the emissions data were corrected.

1. How are unavailable data identified? Are they mentioned in the report?

UnAuHiade DA desored Flem Lotalions T welle  tur ¢ 2 2 Em
GlLp, FILES Fril THESE legcarion$ 1ir F.z;-thD Ert  omtrdl fd.ajzcrs_

In. EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?

o

F. Who provided the data to the data entry personnel?




_ Was there evidence that the data were reviewed for accuracy and completeness prior 10
submittal to the data entry personnel?

. Were the data sheets complete when they were received? @N
. Were copies or original data sheets submitted to the data entry personnel? @/N .

If original data sheets were used, do the data tracking records show the release of the griginal
data to the data entry personnel? @N

. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
p [P

_ Were the personnel adequately trained to perform the duties assigned? @N

. Were the procedures followed in agreement with those specified in the QAP? Y/N
kg

Is the database routinely backed up at the end of each updating event? @N

Does the computer allow double entries for the same source? Y/@
. Are default values understood and properly documented? @/N
. Are key data frelds flagged when data are not entered or are not available? @/N

. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? el YN

. Does the computer $ystem appear to be adequate for its intended use? (Ask the data e
personnel about the problems they have experienced with the system.) @3‘&,\!
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O. Is the data entry progressing as expected and are the procedures followed adequate to.ensure
. data quality? | @SN :

II. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

e

IV. COMMENTS

o
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: 7 G TR
Date: Awcusi™ #,Zece

Data/Procedure Reviewed: - 0. Smurd / EmissSiins Flama yiians mo

Inventory Development Personnel Involved in Work: Damus cud Maora de L}dO'P&g— Y-
s . Carrie Mac P

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for comective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I DATA -~ 7ML 3-2 anwp ThSUE 3-3

A. ldentify the source evaluated. SMBILIZED YAULWT LamD  Catcviafon SHEETS.

B. Describe the data included in the master file for the facility or source category.
m.ww-s Ell VACAWT LAND 1N CLYPET STREILIZELD  AND UnSTBILIZED

pEAe, STBILIZED Aems wWole Blokgn Dwer [¥EH FRATHEN iInTd  NATIVE
Descli— AND SIS ZED s, dSrABLE %l Q!L,,fis 2, ég-.) RNSIPRALE WS G-’l.ufs 2_‘ § ‘51

C. Are the data documented in a manner that will not have the potential to be misinterpreted?
Y@ Aer. Rl THE yARImS GieugS WELD NMoT otemd TF THE tlieimat  Seweer

( wiele Aumaeds Cam® m—m) .

Were the instructions for documenting the data followed?IIN

D. Are there missing data fields? YA
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What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Noewnf.  TRiCIam DATR  was Friad  in tHr mASTTE Faue

Is the procedure followed to ascertain missing data efficient and adequate? E?N

. Are emissions types given (e.g., actual, allowable, maximum design capacity)?@fN
. Are the procedures used to calculate emissions described in the data provided?(G/N

. Are the emissions determined in a technically sound manner?(/N

. Are sufficient data provided to recalculate the emission results?(&/N

Verify the accuracy of the calculations of the emissions for some of the poilutants. (Attach
caiculation sheets to the checklist.) A  Sicawsuasr # 13 prrviorp  Arerd  EACH

Caitviation ( See Pint pad
If any of the values are incorrect, explain how the emissions data were corrected.
THE STAMBILIZED VATANT  awo CHevlariws wike Blhodow Drws  Foairize Ty

TG (AT¥CedigS "ITMBILED awo  C NAMIVE Drseer?
How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

. Do the values reported on the data sheets reviewed agree with the entries in the database?

Y’® TS Covio Bt DUE To A Bruwnding et ( YomicrsCoper ‘314{1’9

. Who provided the data to the data entry personnel?

AN Tursipr Sewled (?Mg’g ol Mrrﬂr)




. Was there evidence that the data were reviewed for accuracy and completeness prior to
submirtal to the data entry personnel?
Covianems wols FVIEWED ANO Conlecntp mitd pimll ymwi,

. Were the data sheets complete when they were received? N

. Were copies or original data sheets submitted to the data entry personnel? &N

7 If original data sheets were used, do the data tracking records show the release of the original

data to the data entry personnel? Y;@
. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
i
. Were the personnel adequately trained to perform the duties assigned? @/N
. Were the procedures followed in agreement with those specified in the QAP? Y/N
WA
Is the database routinely backed up at the end of each updating event? @N
Does the computer allow doubie entries for the same source? Y@
Are default values understocd and properly documented? @’N
. Are key data fields flagged when data are not entered or are not available? Y@

. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? Y/N
L)
. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) /N
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0. Is the data entry progressing as expected and are the procedures followed adequate to ggsure
. data quality? N

0. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

IV. COMMENTS
o LONFILmED WifH CALUE AT Semg  IF THE Véwwes dave Bt RvnocD  p
t&/ WSING e EPA meTHTD Rewadwic s, Pre 7RIS (S kAT Yol Frner AmSiee
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: 7. Gemr

Date:  Aucusr §, Leoe
Data/Procedure Reviewed: :7' 0. S.,,.,,p-l Mt L avennwes  Foe Consmucrcss

Inventory Development Personne! Involved in Work: (o i Mo Dowesc

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resoived the quality issues identified.

I DATA ° CAeuisfion Sweers Ano DRrm (OLF

A. Identify the source evaluated. CowsThucrion, which S Blokew Drws TP WIND EReSIarY,

ConNsSRulrion ACTIVITES TEACIK VT,

B. Describe the data included in the master file for the facility or source category. s Wino gsien
MASTEL.  FILE  HAS Capguiane SHETTS, VI BLEAKS Do THE Sus CarZicpirs =S4 Glrps

¢ LonsrTTon AUV NES — PuBlic WS, CrmmeR AL e Ay § UNDER 620 niD
* TRAGL OO - LrufTL [ CrmmERnt)  CoEGTE [PedtiC | mincl ] CommeBiian , eeckn by fumal thenway frarr
C. Are the data documented in a manner that will not have the potential to be misinterpreted?

Y®

Were the instructions for documenting the data followed? @N

D. Are there missing data fields? YA

AT - Pt FediCTiur rreal




What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data shests placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N
E. Are emissions types given (e.g., actual, allowable, maximum design capacity)?@/N _

F. Are the procedures used to calculate emissions described in the data provided? @/N
Frimwias ang ’oﬂ:;wpﬂ)

G. Are the emissions determined in a technically sound manner? N

H. Are sufficient data provided to recalculate the emission results? (G/N

Venfy the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist) dargyiinens oe ETISS mave  NERE (CHELKED AND
YT FAFIED o G inat CALLY AN SHEEIS Flom THC MasSed. FLE. )

If any of the values are incorrect, explain how the emissions data were corrected.
Mo Up ik P imil s Sigxep 3?( i e

I How are unavailable data identified? Are they mentioned in the report? N2 .

%mbr&rm—rs—we-naan_ay
1L EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?
misr

F. Who provided the data to the data entry personnel?

3R




G. Was there evidence that the data were reviewed for accuracy and completeness prior to

. submittal to the data entry personnel?
H. Were the data sheets complete when they were received? @/N
E. Were copies or original data sheets submitted to the data entry personnel? @N

If original data sheets were used, do the data tracking records show the release of the on%aal

data to the data entry personnei? Y,
F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
G. Were the personnel adequately trained to perform the duties assigned? @N
H. Were the procedures followed in agreement with those specified in the QAP? Y/N
A

. I. Is the database routinely backed up at the end of each updating event? @’N
J. Does the computer allow double entries for the same source? v&)
K. Are default values understood and properly documented? ﬁfN
L. Are key data fields flagged when data are not entered or are not available? @fN

M. Ask the data entry personnel to expiain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the( %—AP'? YN

N. Does the computer system appear to be adequate for its intended use? (Ask the data e
personnel about the problems they have experienced with the system.) %N
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0. Is the data entry progressing as expected and are the procedures followed adequate to @f&lre
Y

. data quality?

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

. QUALITY CONTROL CHECKLIST

Auditer: 7. GeTER
Date:  fueust 9, Zeso

Data/Procedure Reviewed:  J.D. Saurdt & M1t 18 veNTTRY

Inventory Development Personnel Involved in Work: Mea  Crntie  Mre Dove e

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I DATA — “Drr B, (#e. swpts Awve  (lepotl

A. Identify the source evaluated. PaveD Qero DwET B SSms

B. Describe the data included in the master file for the facility or source category.
CAtevLaANen Sheers  ANO Leptr

C. Ar@ the data documented in a manner that will not have the potential to be misinterpreted?
Y.

Were the instructions for docmnenﬂng the data followed? &N

. D. Are there missing data fields? Yr@




What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)‘?@N

Acim .

F. Are the procedures used to calculate emissions described in the data provided?@/N

G. Are the emissions determined in a technically sound manner? N

H. Are sufficient data provided to recalculate the emission results?@fN

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.} s e VEUFED, SieneD D

Peirecr T e st FILE
If any of the values are incorrect, explain how the emissions data were corrected.
I How are unavailable data identified? Are they mentioned in the report?

1L EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?




. Was there evidence that the data were reviewed for accuracy and completeness prior to
submittal to the data entry personnel? @’N

. Were the data sheets complete when they were recsived? (9/N
. Were copies or original data sheets submitted to the data entry personnel? @IN

If original data sheets were used, do the data tracking records show the release of the original
data to the data entry personnel? Y@

. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
N AP
. Were the personnel adequately trained to perform the duties assigned? @fN
. Were the procedures followed in agreement with those specified in the QAP? Y/N
Rix

Is the database routinely backed up at the end of each updating event? @N
Does the computer allow double entries for the same source? Y@

. Are default values understood and properly documented? @N

. Are key data fields flagged when data are not entered or are not available? @N

. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? Y/N

pIA

. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) N




) 0. Is the data entry progressing as expected and are the procedures followed adequate to ensure
. data quality?

II. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

1o

IV. COMMENTS

¢ YeHttrr— M nrte  fiiraie Dl THE  REpr@ .
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor:  “7 CeTEL
Date:  Awcusr fj 2000

Data/Procedure Reviewed: Micka - i wvEnTTEIES i D Smend [ o PAvED BeAD p‘“’)

Inventory Development Personnel Involved in Work: A4S Cargse M Drcae

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I. DATA _ ARl 3-2 &,f CALQVLATNN SHEFTS

A. Identify the source evaluated. PM,, EMiSSieng  Frd  WpmeP £eAD PUST

B. Describe the data included in the master file for the facility or source category.
EMiSSien  Frtprros fﬁh‘v D

C. Are the data documented in a manner that will not have the potential to be misinterpreted?
@IN  Adhucd Ts NT VO Cuemt wieEE T M AnD VEHCE

MENET RS VAtues CAme P,

Were the instructions for documenting the data followed? Y/N
viA

D. Are there missing data fields? Yf@
APPEMLS  GTRACH FRWAMLD
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What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

At what point in the inventory process are requests for missing data made? How is the recetpt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/N
E. Are emissions types given (e.g., actual, allowable, maximum design capacity)? @/N
F. Are the procedures used to calculate emissions described in the data provided?@/N

G. Are the emissions determined in a technically sound manner? @N

H. Are sufficient data provided to recalculate the emission results? @N
Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.)
If any of the values are incorrect, explain how the emissions data were corrected.

I How are unavailable data identified? Are they mentioned in the report?

1L EMISSIONS DATABASE

E. ?o the values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?




G. Was there evidence that the data were reviewed for accuracy and completeness prior to
. submittal to the data entry personnel? @\1

By

L. Were the data sheets complete when they were received?
E. Were copies or original data sheets submitted to the data entry personnel? @N

If original data sheets were used, do the data tracking records show the release of the on@aj

data to the data entry personnel? Yi
F. Were the QAP and a user’s manual accessible to the data entry personnel? Y@
P :
G. Were the personnel adequately trained to perform the duties assigned? @N
L. Were the procedures followed in agreement with those specified in the QAP? YN
ppr

. I Is the database routinely backed up at the end of each updating event? @N
J. Does the computer allow double entries for the same source? YD
K. Are defanit values understood and properly documented? @N
L. Are key data fields flagged when data are not entered or are not available? @N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? Y/N
M 1A
N. Does the computer system appear to be adequate for its intended use? (Ask the data entry
personnel about the problems they have experienced with the system.) /N
! 17
|
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APPENDIX B

. QUALITY CONTROL CBECKLIST

Auditor 7. CETER

Date: Auweus™ 9, Zeco

Data/Procedure Reviewed: . 0. Smueri  Mitas - rmvend™r S

Inventory Development Personnel Involved in Work: Mts.  Owtir  MeeDrucarc

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, efc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

L DATA - Micta — Smmvis  1%BLE, DemeS awo MaRs fopoed, CALCoLminr SHEETS,

A. Identify the source evaluated.
Vel EMissions

B. Describe the data included in the master file for the facility or source category.

Catsvionon SETS Ahve  Zpvtd”

C. ére the data documented in a manner that will not have the potential to be misinterpreted?
N

Were the instructions for documenting the data followed? @/N

. D. Are there missing data fields? Y@

VEHILE EneCoru




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?
sce Comomind 3
At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate?@N

E. Are emissions types given (e.g., actual, allowable, maximum design capacity)’@N
At UL

F. Are the procedures used to calculate emissions described in the data provided‘?@N

G. Are the emissions determined in a technically sound manner? (YN

. H. Are sufficient data provided to recalculate the emission results?@N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation shests to the checklist.)

Cricolarins wele Cletcep #~D S emED
If any of the values are incorrect, explain how the emissions data were corrected.
N
1 How are unavailable data identified? Are they mentioned in the report?

53¢ Lommeni g

I. EMISSIONS DATABASE

E. 50 the values reported on the data sheets reviewed agree with the entries in the database?
N

F. Who provided the data to the data entry personnel? W

Vi 6 AR FMASS, ad




G. Was there evidence that the data were reviewed for accuracy and completeness prior tg

. submittal to the data entry personnel? @
H. Were the data sheets complete when they were received? @/N
E. Were copies or original data sheets submitted to the data entry personnel? @/N

If original data sheets were used, do the data tracking records show the release of the original

data to the data eniry personnel? YD

F. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N

' A=
G. Were the personnel adequately trained to perform the duties assigned? @N
H. Were the procedures followed in agreement with those specified in the QAP? Y/MN
3

. 1. Is the database routinely backed up at the end of each updating event? ON
J. Does the computer allow double entries for the same source? Yo

K. Are default values understood and properly documented? @N

L. Are key data fields flagged when data are not entered or are not available? @N

M. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.
Do they agree with the procedures described in the QAP? Y/N
A)TT

N. Does the computer system appear to be adequate for its intended use? (Ask the data e%;}
personnel about the problems they have experienced with the system.)

37




0. Is the data entry progressing as expected and are the procedures followed adequate to ensure
data quality? s Y/N

118
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RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: ’f LeTER
Date: Auwiusi S’J 2200
Data/Procedure Reviewed: 7. 0. St SMW-M)/ reres [ "‘*‘"f”wmﬂ

Inventory Development Personnel Involved in Work: Cattie Me Dowcar

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for comective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

I DATA Twarewe 3-2

SraTicaHky  SCWLCES Ft Pmi, &az—mf—*{ez

A. Identify the source evaluated.

B. Describe the data included in the master file for the facility or source category.
MASTEL FrLE H¥S & LST oF  STATuALY  STeRlE LoeartenS , AccoprpanieD BY pramr
CrnoiTwNS,  ( TWENTY~ MINE Sreacrs LS7ED)

C. Are the data documented in a manner that will not have the potential to be misinterpreted?
e FST  PALE HRS A USTING CF Shates, IF HELE 1S A Pmip  vmwE
= AT L I A S A T e S RS T T G U T o=
By ™e Souce b THEDC IS . .
oD SrrwS THE PhRaer (- TS 15 NeT JliveEp PR hitg WNEY 1S wWRew NET R T Sl

Were the instructions for documenting the data followed? Y/N

D. Are there missing data fields? Y&
Hrwevet | nar s THE  STillouamy  Sewds Locanvns nap PMy vawes, -pETOED,
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. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?
§e¢. Commend D

At what point in the inventory process are requests for missing data made? How is the receipt
of the missing data handled? (Are original data sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and adequate? Y/@
E. Are emissions types given (e.g., actual, allowable, maximum design capacity)’@/N
F. Are the procedures used to calculate emissions described in the data provided”.@N

G. Are the emissions determined in a technically sound manner? @N

. H. Are sufficient data provided to recalculate the emission results?@N

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach
calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were corrected.

I. How are unavailable data identified? Are they mentioped in the report? w oo
D rashmadednad 107 oF mape sowiress Ted mnor peradicd
ol baile been included

1L EMISSIONS DATABASE

E. Do the values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the data entry personnel?

AGD




_ Was there evidence that the data were reviewed for accuracy and completeness prior to
submittal to the data entry personnel?

. Were the data sheets complete when they were received? @N

. Were copieg or original data sheets submitted to the data entry personnel? @/N
If original data sheets were used, do the data tracking records show the release of the oniginal
data to the data entry personnel? 0 P" Y/N

. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N

pIA -
. Were the personnel adequately trained to perform the duties assigned? @N
_ Were the procedures followed in agreement with those specified in the QAP? Y/N
0 [A

Is the database routinely backed up at the end of each updating event? GN
Does the computer allow double entries for the same source? Y@

. Are default values understood and properly documented? C@N

. Are key data fields flagged when data are not entered or are not available? @\I

. Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Do they agree with the procedures described in the QAP? YN
piA

_ Does the computer system appear to be adequate for its intended use? (Ask the data entry :
personnel about the problems they have experienced with the system.)

37
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0. Is the data entry progressing as expected and are the procedures followed adequate to eg sure

. data quality?

. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
jpﬁlﬂ a3,
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J. D. Smith 1998 Annual Inventory
Stationary Sources

Annual PM,, Annual SOx Apnual NOx
Emissions Emissions Emissions

Stationary Source Name (tons/year) (tons/vear) (tons/year)
Anderson Dairy Inc. 039 0.03 5.15
Allegis Pipe Company 1 1 2
Bridger Junior High School 0.17 0.01 2.29
Hotel Linen Services .39 .03 5.15
J. D. Smith Middle School 0.257 0.02 34
Jerry's Nugget 0.06 0.01 2.38
Joe's Excavating 0.45 0 0
Mission Industries 2.34 0.08 24.11
Palm Mortuary 0.16 0.32 1.72
Rancho High School 022 0.02 2.9
U. S. Post Office 0.04 0 027
U. S, Department of Energy 0.01 0.05 0.45
Unitog Co. 0.3 0.03 54

Totai 6.287| - 1.6 5522
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APPENDIX B

QUALITY CONTROL CHECKLIST

Auditor: L€ 74

Date: Z—-ﬁ - 00 |
Data/Procedure Reviewed: /MU £€ SwJor C'/

Inventory Development Personnel Involved in Work:

Select a facility or source category with high emissions and evaluate the quality of the data and
adequacy of the data handling procedures (access, organization, completeness, etc.). Record the
findings and recommendations for corrective actions, if any, on the checklist and comment sheet

provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions taken in
response to the recommendations appropriately resolved the quality issues identified.

1 DATA

A. Identify the source evaluated. ':\20\(']—*' Souyr e ?m Re

B. Describe the data included in the master file for the facility or source category. .
Survuy -ubles are sead- "o permat” olclers. Doda i
flo, whe Eumed table.

C. Are the data documented in a manner that will not have the potential to be misinterpreted?

" not a Costappcy -Erm-po( ety goar &

Were the instructions for documenting the data followed?@N

" D. Are there missing data ﬁelds?@N

£}




. What procedures are taken by the Data Manager and Task Leaders to ascertain missing data?

Torm reyiew -

At what point in the inventory process are requests for missing data made? How ivhe receipt

of the missing data handled? (Are original data sheets placed in the master file?) 0
Migsing daste 15 hunsliedl dusing dhe lr?(/UEfD(’/ deselopresd
pECr T SUrUeYS  Iaw bun rnecl.

Is the procedure followed to ascertain missing data efficient and adequate?
E. Are emissions types given (e.g., actual, allowable, maximum design capacity)?@N

F. Are the procedures used to calculate emmissions described in the data provided?

netned s daserloe (N indiviclmad Doirry SHATEE
Fles - ma\ﬁor Sounces rave \xsat alesazrqﬁhom
tel

G. Are the emissions determined'in a technicaily sound mannerf Y,

. H. Are sufficient data provided to recalculate the emission results-?(ﬁ/N MW W

Verify the accuracy of the calculations of the emissions for some of the pollutants. (Attach

calculation sheets to the checklist.) Meot- olorne bf/ W

If any of the values are incorrect, explain how the emissions data were corrected.

1 How are unavailabie data identified? Are they mentioned in the report? ﬂ-/ 0
9 .
70 -80% wae. Af-HZ o
I EMISSIONS DATABASE

E. @)Nthe values reported on the data sheets reviewed agree with the entries in the database?

F. Who provided the data to the daté. entry personnel? an %%:LL)

® 6OP V0P «Q&V’E/‘.U\ﬁna.ﬂ _
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_ Was there evidence that the data were reviewed for accuracy and completeness prior to
submittal to the data entry personnel? @N

_ Were the data sheets complete when they were received? Y@
. Were copies or original data sheets submitted to the data entry personnel? @’N

If original data sheets were used, do the data tracking records show the release of the original

data to the data entry personnei? Y.
. Were the QAP and a user’s manual accessible to the data entry personnel? Y/N
There 15 o QAP - NA
. Were the personnel adequately trained to perform the duties assigned? @'N
. Were the procedures followed in agreement with those specified in the QAP? Y/N
| NIA
Is the database routinely backed up at the end of each updating event? . : @/N
Do Sy Btem | up MHMV
Does the computer allow double entries for the same source? Y@
Are default values understood and properly documented? @/N
. Are key data fields flagged when data are not entered or are not available? @N

 Ask the data entry personnel to explain the QC procedures followed to ensure data quality.

Vi

Do they agree with the procedures described in the QAP? YN

_ Does the computer system appear to be adequate for its intended use? (Ask the data e ;
personnel about the problems they have experienced with the system.) @,N

37




o. Is the data entry progressing as expected and are the procedures followed adequate to gnsure
‘ data quality? 5\1

OI. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY ASSURANCE INVENTORY CHECKLIST
Auditor:  Lgr Hﬁa_G(V'l 29
Date: g /7 } 0@

Personnel Interviewed: @a,f ri ﬂ Mo Wz

This audit checklist 1s to be used to document the findings from the audit of activities and data
assoctated with the Clark County emissions inventory. Use applicable parts of the checklist to
identify the quality concerns associated with each task. Document the results and use them to
generate the audit report.

L MANAGEMENT OF THE WORK

A - Is the QAP available to the personnel audited? i)
B - Are the procedures applicable to their work understood and followed? %}I;I
C - Are the procedures adequate for the desired outcome of the work performed?

that were found?
£ - Are the personnel adequately trained to perform the duties assigned?
F - Are the resources required to perform the duties assigned available and adequate to acl;;’eve

D - Are meetings held routinely to discuss the progress of the work and any quality probéé? |

the objective of the work?
G - Is the work on schedule?

1. DATA MAINTENANCE AND COLLECTION
A. Are the data used for the inventory coded to facilitate tracking? Y@
B. Are the data organized to facilitate retrievals? @\I

C. Does the data file include of all of the data required to estimate the emissions from a giyen
source? (Check about 4-5 sources)

D. Are the data in a place where access is controlled and limited? %i

E. Are the data copied when requests are made for retrievals?

F. If originals are released to inventory development personnel, is the location of the original
data documented n the data tracking database? sl Y/N

G. Is the data tracking database operational and used to track the receipt and distribution of the
data? Y,

H. Aure the state permit applications and supporting data completed in a manner that will not

lead to misinterpretation of the data? {Check for obscuring of data when making corrections,
insufficient data to discern the identity and level of emissions of a given pollutant, unclear
labels on attachments, etc.) ﬁ\l




[ Are the data documented in black ink so that reproductions will include ail of the data

. recorded on the data forms? % rn%w,ey

J. Are the data request forms complete? [f not, what is done to acquire the missing data?y,

IIl. DATA EVALUATION

A. What steps were taken to ensure that the data collected are complete? . /
Fllled ol constyuetion permits for agolicaids cles/) calledt .
;Dm'hsaafa.s 7O WYY oreration on ;%w//ca,&& ‘4"7’ Wl
all Seks . OCattled mdnit. bt s For ;cﬂ';)a/ea/ roads

B. What steps were taken to evaluate the accuracy, completeness, comparability, and
representativeness of the data?

5¢e commments ;o 2L A, In y'au(%wa;; Cgm;ugd’?‘w
st ST fad Cther dlistr S (4C. Crdy '/
f'msf) roesl m celed w&#ﬂ.nif/n*%;c&_w /t/wwco;méx«?

C. What procedures were followed to eliminate double counting of sources or points within a
source?

Mopi) 2 [Nom-moble  wawd Junpared 120l Were
Seperated B ad el bl cou /a‘mg, .

. D. How were sources below the cutoff point handled? oS
fon Permebed Sourcs were netm duced broint saurees.,

HoWer, g aimud of ndn prepubld sburess 10 belived +o he.
- ~ S ]

NS b Cawtd >01% ).

E. %ere task activities prioritized to provide emissions data about the highest emitters first?

F. él ere discrepancies found in the data? If yes, what were they and how were they eliminated?

st mumo's From Carrie tae Dongald o Wl Lt S

G. Were calculations reviewed by another IDT member for technical soundness and accu@?
Were results documented?

ik Moo prechitec] semcdde, Qarne and fick Trpp reve

H. Were evaluated datageviewed by a senior technical reviewer prior to entering it into the
emissions database? Y/N Were resylts from the data reviews documented and corrective
actions implemented as requested? Y/N If corrections were made, will the conectionsﬁect

. other emissions data? Y,




How was the impact of the erroneous data evaluated?

L Were the data validation procedures and activities adequately documented in the bound
project notebook assigned to the persons evaluating the data? CBI

M, s ST vetlymect bk s :

If no, describe the problems found.

IV.  EMISSIONS DATABASE DEVELOPMENT

A. Were the data validated prior to being entered into the database? ' (ﬁ\l

B. Were the data presented to the entry personnel recorded in a manner that facilitated entry into
the database? éN

C. ﬁas all of the information required to be entered in the database included on the data form?

D. If data are missing from data request forms, Low are data gaps handled?
Gep> wae folbwed wp by Seror planner wh| gups
WL hlle

E. Were results in the units to be reported? If not, were calculations performed manually g
electronically?
K5
F. Were the database activities documented in the beurnrd-project retebooks? @/N
Did the data recorded allow reconstruction of the activities?
Were pages in the notebook reviewed and signed by the senior technical reviewer

G. Were data entries reviewedor transcription errors by someone other than the person entering
the data into the database?(Y/N If problems were found, were the resolution of them
documented and the revision of the data indicated in the electronic file? Y,@

H. Was the database developed so that revised versions of the database are identiﬁed?@\l
Mo cid date oo LepT) dodeloase 15 daded

J. Were the software and hardware evaluated to determine whether they ar adequate to achieve
the objectives of the computer database activities prior to_using them?@jN

CE’HVP~ Za” e Tj"n—k&}m/ﬁm\, %gr@m

What tests were performed and were the results from the tests documented? (response time,
available memory, available power, accessibility for use)

(Ll G‘C‘H’LL above ]%{ e tvdredi ’ZLL( (mpwf&y Erove
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D.

E.

How often are files backed up? [s the schedule appropriate to minimize data loss?
vy L\:“LLI

Was a log maintained of database revisions?

Are the computer manuals availabie for use by the operators?

Y
W
&

Does the manual include ail of the data needed to log into the system and perform the d;txes

required to develop the emissions database?
REPORTING
Was the report formatted as required by US. EPA? YN~ /A~

Was the report clearly written and inclusjve of the applicable emission source identi
during the planning phase of the work Y/ /N

If a source was missing, can the reason for the omission be verified to be acceptable

. Did the report accurately reflect the data included in the database? (Compare the res

the report to the mformation included in the database for 5-10 sources).

ified

G

Was there evidence in the data file of editorial and technical review of the document?@N

Was a copy-ready version of the report included in the master data file?

VL QUALITY CONTROL

A

B.

Were the QC measures taken adequate to ensure data quality?

Were the project and quality goals met? ¥ / A

U
@h

Y/N

Were actions taken in response to all previous recommendations for corrective actions? Y/N

M
Did the actions taken adequately address the quality concerns found? IUI [ A

V. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

N —

VUI. COMMENTS
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Memorandum

To: Will Cates

cC: Ricky Tropp,
From: Carrie MacDougail
Date: 6/1/00

Re: PM,, Emission Inventory Update

On Tuesday, May 30, 2000, vou asked to me to review the annual 1998 PM o emission inventory
developed by Rick Marar. I have completed my initial review and am now working to finalize the
inventory based upon the following parameters:

1. Quality assuring the data;

2. Documenting the data and calcuiations;

3. Confirming the default data and assumptions correspond to the data and assumptions
used in the microinventory; and

4. Writing the corresponding section for Chapter 3 of the SIP.

Step one will be completed by COB fune 2, 2000. ! am proposing that Steps two through four be
compieted based upon source category. Iam proposing the following order for the source categories.
The related issues for each source category is also presented.

Paved Roads — I am already aware the paved road annual inventory was prepared using the
TRAKER data. This needs to be changed to reflect the D&M data. The D&M data will allow us to
make estimates of the affects of unpaved shoulders and track out. This has a large potential change to
the emission inventory.

Unpaved Roads — There is a large uncertainty with the paved road inventory. The silt loading
numbers we are receiving vary but appear to be higher than the EPA default of 12%.

Vacant Land — Thank you for the UNLV report. I am still hopeful that in the next few days we can
get the preliminary satellite data. Regardless of the estimated acres, we need to address the change in
categories from two: stable and unstable, to two: stabilized, native desert, and unstable.

Coustruction Activities — The issues for this category are QA and a confirmation that the same
methodology was used in the micro inventories.

Stationary Sources — If we had more time I would like to do a thorough review of this data. Initially
I need to confirm that the 1998 emission inventory does not double count natural gas burning or off
road vehicles. I also need to determine the potential to emit from the stationary sources for the 2006
determination as no new controls are proposed.
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Airports — The data between McCarran and Nellis varies greatly. Want to doubie check. Rick
received new data from McCarran and [ want to see if the new F15 and F16 emission factors are
available from Brooks.

Trains — At first glance the estimated emissions seem very low.

The proposed schedule is to have steps two through four completed for paved roads, unpaved roads,
vacant land and construction activities by COB June 9, 2000. Steps two through four will be
completed for the other categories by June 15, 2000 and a draft presented for review by COB fune

16, 2000.

At the time [ submit the draft, [ will also highlight any remaining issues. If this schedule or plan is
probiematic in any way, please contact me immediately so it can be resolved.




Memorandum

To: Wiil Cates

ce: Ricky Tropp
From: Camrie MacDougall
Date: June 3, 2000

Re: Update on Initial QA of 1998 Emission Inventory

The initial review and quality assurance of the 1998 emission inventory has been completed. [ am
summarizing where we stand based upon the priorities in the eariier memo.

Paved Roads — Although the traffic counts appear to be well established I have not located the
documentation. I am also not sure the counts are reflective of the non-attainment area. [ will be
checking this. I have recalculated using the D&M factors. The emissions without track out and
unimproved shoulder affects are about 37,000 tons. Next week I will confirm and document the
counts and include track out and unimproved shouider affects. This category should be complete on
scheduie.

Unpaved Roads — The current number in the inventory was based upon county and Henderson roads
only. The calculation completed using a 12% silt factor. DRI documented 16% silt content and this
number was used in the microinventories. The average from North Las Vegas was 23% and the City
of Las Vegas measurements averaged 19%. The unpaved road emissions will be recalculated using
the newer network data and a 16% silt factor. The tons emitted will increase well above the current
6,700 estimate, probably greater than 22,000 tons.

Vacant Land ~ As previously mentioned, the current estimate does not use three vacant land
categories. Nor was the most recent UNLV report available. This category wiil be recalculated next
week.

Construction Activities — The current emission inventory uses 80% for a compliance rate and 50%
for control efficiency of water. The microinventories are broken down by construction type and
range from 20-70% for compliance rate. The emission factor for wind erosion will be confirmed as
well as the number of hours winds were above 15 mph.

Stationary Sources ~ The stationary source data comes directly form CCAQD. Iam concemed that
there may be double counting for natural gas sources. I am also concerned that Variable Location
Permit (LVP) emissions were not included. This is a lesser priority and may need to be updated after
the SIP is completed because it may take several hours to reconcile.

Airports - T will double-check the McCarran data next week. I will look at the raw calculations for
both McCarran and Neilis.
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Non-Road Mobile Sources — The non-road mobile sources with the exceptien of the airports were

. developed using the non-road model and statistics from Clark County. For example, pleasure craft
and recreational equipment emissions were estimated using the non-road model with an input of 467
acres of water surface. Clearly Hydrographic basin 212 does not. Neither does the non-attainment
area have 5,470 acres of harvested cropland. This entire source category is based upon countywide
and sometimes questionable data. For example, the input for goif courses was for public courses.
There are several more than 10 golf courses in the non-attainment area. This will need to be
corrected and the model rerun next week.

Natural Gas Combustion — The emission factor for particulate is correct aithough the emission
factor for NO. was used instead of the emission factor for NOx. The emission factor for NOx is
orders of magnitude higher than the NO, emission factor. We should correct this.

Diesel Fuel Combustion — The report was compieted for all of Clark County. Although this
overestimates emissions within the non-attainment area it would take a lot of work to correct for
relatively little difference as the bulk of the emissions in the county probably are emitted within the
non-att2inment area.

Charbroiling/Meat Cooking — The emissions are based upon a report completed by a consultant for
AQD. The report and the emission estimates look accurate.

Residential Fireplaces/Wood Burning — The emissions are based upon the amount of wood sold in
the metropolitan Las Vegas area and AP-42 emission factors. The estimates appear reasonabie and
defensible.

Structural/Vehicle Fires/Wild Fires — The emissions are based upon estimates documented by
FEMA and CARB. We do not have any better numbers and the conrribution is relatively small.

. The earlier schedule should be met. New estimates for paved roads, unpaved roads, vacant land, and
consuction activities will be complete by Friday, June 9. [ will complete unpaved roads first to
address Bruce Arkell’s concerns. The vacant land estimates will be greatly enhanced if we can get
the satellite data quickly. The other categories to be addressed are minor and even with meetings
with EPA we should not have a problem with getting the draft completed by Close of Business
{COBj) on June 16, 2000.

Please contact me if there are any additional issues regarding this memo or the inventory.




Memorandum

To: Will Cates

cc: Ricky Tropp

From: Carrie MacDougall
Date:  6/26/00

Re: Update on 1998 Base Year Emission Inventery

I am continuing to work of the 1998 Base Year Emission Inventory. Sumnmarized below are the recent updates and
anticipated further progress.

Paved Roads - I still have not located the documentation of the traffic counts. [ will approach Phil
Shinbein this week. I have sent an email to Bruce Arkell asking for the miles of roadway with
unimproved shoulders for the county. I have this data for Las Vegas and Henderson. Leslie Long
from North Las Vegas thought she had already sent it but will send it again. I updated the freeway
and intrastate silt loading to match the EPA default. California is also using the EPA default for their
inventories.

Unpaved Roads — The unpaved road emissions are complete with the exception of Henderson data.
I am going with what we have for Henderson thus far. It is not likely new data will be available in
time to update the inventory. The total from this category is 14,611 tons.

Vacant Land — The inventory has been updated to include native desert, stabilized fand and unstable
land. The meteorological data from McCarran was used. Days with rain or traces of rain were not
used in the calculations. Native desert emissions were calculated when winds exceeded 25 mph.
Unstable land emissions were calculated when winds exceeded 20 mph. The total from this category
is 64,900 tons.

Construction Activities - The emissions from construction activities has been calculated including
wind erosion and track out. The wind erosion emissions did not account for rain days, as the
disturbance was considered continual.

Stationary Sources — I have received additional stationary source data from the county. From what I
can see, the natural gas emissions are currently being double counted in the emission inventory. 1
have a call into Mike Sword — AQD and hope to be able to correct the double counting by the end of

today.

Non-Road Mobile Sources — The non-road emissions in the current emission inventory are based
upon the NON-ROAD model. EPA has not approved this model. The NEVES method will be
required to be used for an approvable SIP. [ have reviewed the SB-432 report that includes some of
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this work as well as the CO SIP. [ will be finishing my calculations tomorrow and asking Clete Kus
to review them to ensure they are based similarly to the CO SIP.

All other source categories are expected to stay the same. [f you have any questions please let me '
know. Otherwise I anticipate completing the inventory this week and have Section 3 complete by
July 7, 2000.



QUALITY ASSURANCE INVENTORY CHECKLIST
Auditor: Lﬂri H’Eﬂd V.LCJC,
Date: 8 / /O / OO
Personnel Interviewed: €N (| ‘Qq%

This audit checklist is to be used to document the findings from the audit of activities and data
associated with the Clark County emissions inventory. Use applicabie parts of the checklist to
identify the quality concerns associated with each task. Document the results and use them to
generate the audit report.

L MANAGEMENT OF THE WORK

A - Is the QAP available to the personnel audited? Y.

B - Are the procedures applicable to their work understood and followed?

C - Are the procedures adequate for the desired outcome of the work performed?

D - Are meetings held routinely to discuss the progress of the work and any quality problems
that were found?

E - Are the personnel adequately trained to perform the duties assigned?

F - Are the resources required to perform the duties assigned available and adequate to aghieve
the objective of the work? N

G - Is the work on schedule? Y@

1L DATA MAINTENANCE AND COLLECTION
Are the data used for the inventory coded to facilitate tracking? Y@_@

Are the data organized to facilitate retrievals? Y@

o @ »

Does the data file include of all of the data requlred to estu'nate the emissions from a given
source? (Check about 4-5 sources) Sury m m

, Sofed in binders on o;cs
Are the data in a place where access is controlled and limited? &I(.d‘?’dﬂ o eI, ‘ﬂf'g
Are the data copied when requests are made for retrievals?
If originals are released to inventory development personnel, is the locatlon of the original
data documented in the data tracking database? Y&
[s the data tracking database operational and used to track the receipt and distribution of the
data? Y
Are the state permit applications and supporting data completed in a manner that will not
lead to misinterpretation of the data? (Check for obscuring of data when making corrections,
insufficient data to discern the identity and level of emissions of a given pollutant, unciear
labels on attachments, etc.) Y@

O

Q)




‘ L Are the data documented in black ink so that reproductions will include all of the data -
. recorded on the data forms? @'N
J. Are the data request forms complete? If not, what is done to acquire the missing data? Y@

III. DATA EVALUATION

A. What steps were taken to ensure that the data coilected are complete?

Prorne. catls arne mads anb foldurs | i&ﬂédﬁbﬂ’& o
nomplte dafa ts veeewed han 1947 Acte 15 used.

B. What steps were taken to evaluate the accuracy, completeness, comparability, and

representativeness of the data? D ! (o (o e red o P(O/jou.s UA@-—( .

C. What procedures were followed to eliminate double counting of sources or points within a

source? Use OF Wd %M,.S ﬁm 'Pe,(‘nu;?“

. D. How were sources below the cutoff point handled? ! ! [
LOUNELS pels W g’faﬂS[u&cﬂX ar&not ne -

E. %ere task activities prioritized to provide emissions data about the highest emitters first?

E. W@e discrepancies found in the data? If yes, what were they and how were they eliminated?

G. Werg calculations reviewed by another IDT member for technical soundness and accuracy?
Y@V&re results documented? yoyLs YN

H Were evaluated data feviewed by a senior technical reviewer prior to entering it into the

emissions database? [YyN Were results from the data reviews documented and corrective
actions implemented As requested? YAN/If corrections were made, will the corrections affect
. other emissions data? Py, //T' YN




. How was the impact of the erroneous data evaluated? 7 /5 7 Cﬁﬁg,ﬁ/’a// U-AU’QO/
. Were the data validation procedures and activities adequately documented in the bound
project notebook assigned to the persons evaluating the data? Y@

If no, describe the problems found.

Froceclires @do nat oxyst |

IV.  EMISSIONS DATABASE DEVELOPMENT
A. Were the data validated prior to being entered into the database? ' Y@

B. Were the data presented to the entry personnel recorded in a manner that facilitated entry into
the database? /N

C. é;s all of the information required to be entered in the database included on the data form?

D. If data are missing from data request forms how are data gaps handled?

@ Per ok rofdins e called, T ot s ot cortouned,
?rwr\ WS dado. Sused -

E. We 1 the units to be reported? If not, were calculations performed manuaily
eIectromcaIly? éN
F. Were the database activities documented in the bound project notebooks? Y@

Did the data recorded allow reconstruction of the activities? @N
Were pages in the notebook reviewed and signed by the senior technical reviewer Y@

G. Were data entries reviewed for. transcription errors by someone other than the person entering
the data into the database? Y@If problems were found, were the resolution of thern

documented and the rev151on of thtc_iata indicated in the electronic file? Y/N /U
Onlig 1 Mbt( ke Wele. e fons dtscNU@l

H. Was the database developed so that revised versions of the database are identified? Y/N

J. Were the software and hardware evaluated to determine whether they aze adequate to achieve
the objectives of the computer database activities prior to using them? '

What tests were performed and were the results from the tests documented? (response time,

. available memory, available power, accessibility for use) Iy /.4- = e btj CHUA S




. A. How often are files backed up? Is the schedule appropriate to minimize data loss? rd/@‘:’

Meg htly Lett
K. Was a log maintained of database revisions? @
L. Are the computer manuals availabie for use by the operators? N

Does the manual include all of the data needed to log into the system and perform the duties
required to develop the emissions database? /N

Y. REPORTING
A. Was the report formatted as required by U.S. EPA? @/N

B. Was the report clearly written and inclusive of the applicable emission source identified
during the planning phase of the work?

If a source was missing, can the reason for the omission be verified to be acceptable? Y@

C. Did the report accurately reflect the data included in the database? (Compare the resulfs in
the report to the information included in the database for 5-10 sources). ( éN

. D. Was there evidence in the data file of editorial and technical review of the document?@N
E. Was a copy-ready version of the report included in the master data file? @N
VL. QUALITY CONTROL
‘ A. Were the QC measures taken adequate to ensure data quality? vl Y/N
B. Were the project and quality goals met? ISy YN
‘ C. Were actions taken in response to all previous recommendations for corrective actions? Y/N

w/x
Did the actions taken adequately address the quality concerns found? o /ﬁ' Y/N

VII. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
Rutlep @ﬂ//(?g and BOF%

VIIL COMMENTS plan
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A ®
O@V MEMORANDUM D?—/

Date: September 2, 1999

From: Russell Roberts / Will Cates

To: "+ Michael Naylor

Subject: 1998 Base Year PM;o Actual emissions inventory Data Request.

As part of the Clark County emission inventory preparation committee the Health District, Air
Pollution Control Division (APCD) has committed t0 contribute data, time, and effort to the
development of emission inventories. A draft inventory preparation plan (IPP) was developed to
guide the activities of all interested parties in compiling a comprehensive, complete, accurate,
and defensible emission inventory. :

The first application of the IPP will be to assist Clark County in the development of a PMig
ermission inventory in support of the PM, air quality implementation plan (AQIP). The PMy,
AQIP is on a fast-track schedule with a target submittal date to the EPA during the first part of
the year 2000. In order to meet this expedited and ambitious schedule, the PM;o emission
inventory needs to be complete by the end of October 31, 1999.

The preparation of the 1998 PM, base vear actual emissions inventory will be a cooperative
effort between the Clark County Department of Comprehensive Planning (DCP), the Clark
County Deparmment of Aviation (DOA), the APCD, and the Regional Transportation
Commission (RTC). All inventory work should be completed by October 31, 1999. The
programmatic roles and responsibilities of the four agencies with respect 1o air quality planning
and related activities are specified in a project organizational chart as part of the QA/QC Plan for
this project (Exhibit A). Coordination among the cities and other entities will be achieved
through the Emission Inventory Preparation Committee. In addition, the following agencies will
be provided an opportunity to review and comment on all work relating to the PM;o emissions
inventory: Clark County Department of Public Works; Nevada Division of Environmental
Protection; Nevada Department of Transportation; Desert Research Institute; and The Cities of

Las Vegas, North Las Vegas, and Henderson.

Particulate Matter (PM) pollution with an aerodynamic diameter of 10 microns or less (PM-10)
is classified into two major categories, primary and secondary PM which are defined as follows:

1. Primary PM: Particles that enter the atmosphere as 2 direct emission from a stack or an open
source. It is comprised of two components: filterable PM and Condensable PM. '

. TFilterable PM: Particles that are directly emitted by a source, or become airborne
as a solid or liquid at stack or release conditions and can be captured on the filter

of a stack test train.
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Please provide us with the following data items including supporiing documentation for all PMq
. sources within your jurisdiction: '

1. Stationary sources primary and secondary PM,o emissions for 1998 tabulated by permitted
source, actual emissions, source coordinates, stack parameters for major sources, and
allowable / permitted emissions. Please include data source and emission estimation

methodology - emission factors used (stack test, AP-42, etc.).

=

2. Area'-‘\-;;ide sources primary and secondary PMp actual emissions for 1998, including:

(a) County-wide firewood sales / consumption

(b) Estimate of county-wide inventory of fast food restaurants, major restaurants
(including tourist industry), and community kitchens. Please obtain estimates of
cooking fuel consumption and estimates of number of meat charbroilers and tons of

meat charbroiled.

(¢) Estimates of automotive fires, industrial fires, waste burning, and other fires prescribed
and / or accidental.

(Mmmmacm (industrial —
____enteraimment—

. (e) Inventory of surface coating operations, print shops, laundering facilities, and their
respective chemical consumnption / sales.

(f) Consumer product sales such as, cleaning supplies, fertilizers, pesticides, and
refrigerants.

(g) Asphalt paving and road surfacing operations (if available) in terms of road miles and /
or tons of materials used.

(h) Inventory of construction and demolition activities in terms of total acres.
(i) Estimates of area-wide diesel generators and diesel fuel consumed. ( d(r preecladle )
(i) Inventory of disturbed vacant land (if available).
(k) Inventory of unpaved roads in the offsets / credits program.
) Fstimatcofthe-PMy fractiomof veHey-wids pellememissions—— A A

Please provide as much details and documentation as possible for the listed sources and any
other data that you feel may help us compile a complete emission inventory.

. Attachment: 7 A »U_W
/ :
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AN VEILOE

Memorandum

To: Cyndy Mikes

cc: Russell Roberts, Michael Naylor .
From: Carrie MacDougall C)//
Date: 07/24/00

Re: Dust Permits for 1998

CompmhmsivelemﬁlgiswaidngmﬁmﬁmﬂmPMmStamhnplmamﬁmle. As part of the attainment
danmmuaﬁmemeplmmarmualanisimkwamyfm'memmmmdhgmelD.Snﬁ&mmituringsmion
must be completed. Weneedymn'helpmidmﬁfyingﬂlcmnsmwﬁmﬁm .

Most of the sources in the area have been characterized with the exception of active construction
sites. We are seeking a list of dust permits issued during 1998 within the following township, range,

and sections.

Township: 20
Range: 61
Sections: 13
14
15
16
21
22
23
24
25
26
27
28
29
33
34
35
36

It is our understanding that the dust permits are entered into a database and the database can be
queried for this information. The database print out would include the permit date, the number of

acres, the address, and a title for the project.

COF’\/




July 24, 2000

Please provide this information at your carliest convenience, We can begin using this information as
soon as the report can be generated. Please excuse the late date of this memo however, we were
informed the information was available by verbal rather than written request until today. If we do not
receive the data by Wednesday, July 26, 2000, we will not be able to incorporate the information into

the SIP.

Thank you for your continued attention in this matter. Please contact me at (702) 455-3131 or email
me at CmacDoug(@co.clark.nv.us if you have any questions Or CONCEMS regarding this request for

data.




CLARK COUNTY HEALTH DISTRICT

P.O. BOX 3802 + 625 SHADOW LANE - LAS VEGAS, NEVADA 89127 - 702-383-1276 + FAX 702-383-1443

July 28, 2000

Facility
ID Numkber: 00104
Name: LAS VEGAS PAVING CORPORATION
Address: N. FIFTH STREET/ASPHALT-RECYCLE PLANT
City, State: LAS VEGAS, NV
Zip Code: 89030
Contact: Dave Breauit - 371-2605 (Mobile)
Voice: (702) 251-5800
E-mail:

Company
ID Number: 00104
Name: LAS VEGAS PAVING CORPORATION
Address: 4420 S. DECATUR BLVD.
City, State: LAS VEGAS, NV
Zip Ccde: 89103

. Please correct any errors or deficiencies in the facility/company information above.

RE: 1999 Clark County Heaith District - Air Quality Division ~ Annual Emission
Inventory Survey

Dear Sir or Madam:

It is again time for the Clark County Health District, Air Quality Division's (formerly Air
Pollution Control Division) annual emissions inventory survey. This survey is being sent to
all permitted sources of Regulated Air Pollutants in Clark County , Nevada.

Before August 18, 2000 please return this completed inventory survey to:

CCHD -- AQD Inventory
PO Box 3902

L as Vegas, NV 89127
Attn: Ben Griffith

Many permitted sources have been submitting their inventory as a hard-copy of what
appears to be an electronic spreadsheet. We will work with you as much as possible to
| allow inventory data to be submitted in any format which satisfies our needs and is
| . comfortable to the permittee. We would request that an electronic copy of the inventory

CLARK COUNTY . LAS VEGAS . NORTH LAS VEGAS . BOULDER CITY . HENDERSON




00104 .doc

spreadsheet (table, database report, etc) be sent also. The electronic copy may be sent via
floppy disk, CD, or (preferably) e-mail to Griffith@cchd.co.clark.nv.us.

We are currently renovating the inventory process. In the future we hope to accommaodate
the inventory process with all electronic reporting. This reporting might take a variety of
forms and formats. To begin to establish dialogue it would be helpful if you could supply an
e-mail address for the facility/company contacts.

Again if you are sending a survey based on your own format, and there is a “soft”

(electronic, floppy disc, CD, e-mail) copy, please transfer an electronic copy so that it may
be added to your records for future reference.

If there are any questions or comments please contact me at (702) 383-12786.

Sincerely,

Ben Griffith, Project Manager

1999 Emissions Inventory Survey
(Grouped by Emission Unit Type)

Sand and Gravel Emission Units:

Definitions:
vmt = vehicle miles travelled annually
acre = total facility acreage (only needs to be entered once even if requested
for seperate stockpiles, etc.)

Instructions: Fill in the production/throuput amount in tons for sand and gravel and
vmt or acres as requested. Moisture contents are required only for sand
and gravel. Moisture is adssumed to be 1.5% if not filled in.

Facility Permit # Equiprent D - Description Production/ Units Moisture
Throughput Cantent (%)
104[A01 : |Loader Loading {ton)
104]|A02 Loader Unloading {ton)
1041A03 Hewitt Robins Jaw Crusher; S/N 42 48 2039530 {ton)
104{A04 Materiat Transfer {ton)
104{A05 ;Material Transfer (ton)
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Facility Peamit # Equipment 1D - Description Production/ Units Mouisture
Throughput | Content (%}
. 1041A08 Cedar Rapids Jaw Roll & Screen; S/N 20662 - Crushing (tor}
104 (AQ7 Material Transfer (ton)
104{A08 Material Transfer (tory
104|ACS El Jay 1140 Crusher/Screen; S/N 42CD478 - crusher {ton)
104|A10 Materai Transfer {ton)
104|A11 Matenal Transfer (ton)
104|A12 Stacking Conveyor {ton)
104|413 Conveyor {ton)
104(B01 Feed Hopper (ton)
104|802 Material Transfer (ton)
104|B03 Matenial Transfer . (tory)
104|BO4 {Loader Loading {ton)
104|B0S |Feed Hopper (ton}
104[BOG Material Transfer (ton)
104|BO7 Scaiping Screen; S/N PR-1339 410-1-SD {ton)
104|B08 Matenal Transfer {tom)
104{B0S9 Pug Mill; S/N 305-50-486-93 50 {ton)
104|B10 Material Transfer (ton)
104{B11 Laoader Loading {tony)
104|812 Feed Hopper {tom)
104813 Material Transfer {tan}
104|814 Material Transfer {ton)
104|B15 Batch Drop {ton)
. 104|B16 Material Transfer {tom)
1041B17 Load-out {ton)
104/B18 Lime Silo; S/N 6920164 (ton)
104|B19 Asphait Storage Silo (North) (ton)
104|B20 Asphatt Storage Silo (South); S/N 220 {ton}
1041COM Loader L.oading (ton)
104|C02 Screen; SN Key Y 50-2202 {ton)
104/C03 Loader Loading {ton)
1041C04 Feed Hopper (ton}
104{C05 Material Transfer (ton)
104{C06 Screen; SN 7203637 (ton)
104{CQ7 Feed Dryer (ton}
104[C08 Mbxing Screw {ton)
104|Cag Stacker {tom)
104|001 Aggregate stockpile (acre)
104{D02 RAP stockpile {acre)
104003 Haut Road (vmt)

External Combustion Sources

Emissions from External Combustion Sources may be estimated using either
. load/run time data or total fuel consumption.

Page 3 of 5




Full Load Equivalent Operating Hours

00104.doc

= The actual operating hours times the

average load on the device over the operating period. For instance, a boiler operated
for 1000 hours at an average load of 50% would have 500 full load equivalent
operating hours.

Total fuel use may be expressed in units of gallons for diesel or other liquid fuel, or
units of therms or cubic feet for natural gas.

Faciity | Permit # Eguipment ID - Cescription Firing Rate | Full Load Amount of Fuel Units
(MMBtwhn) | Equivalent Fuel 1 (therm, gal,
Operating Consumed or cufi)
Hours
104|EQ2 Hot Ol Heater, CEI 2000 H 63284 (hours=gailons, EF=ib/gall} 1 or
104(E03 S.T. Johanson Gas After Bumer, MIN DHF 150 GAG/BTUMHR; 1 or
Rotary Dryer; S/N DAG0X391 (hours=gallons, EF=h/gal)
Asphalt Plants

Particulate emissions from asphalt plants may be estimated from the amount of asphait
concrete produced. Gaseous emissions from the asphalt plant and associated heaters, etc.
may be estimated from the amount of fuel consumed in gallons for fuel oil, or in therms or
cubic feet for natural gas.

Please correct any incorrect information below.

Facility Permit # Equipment ID - Description Asphait Amountof | FuelUnits
Produced Fuel {therm, gal,
(tons) Consumed or cft)
104 [EO1 Drum Mix Asphalt/Recycle Machine
Asphalt Paving Mix

Asphalt Concrete Facilities

Emissions from asphalt plants are treated separately. Other emissions from asphalt
concrete faciliies may be estimated as sand and gravel processing as follows:

Definitions:
vmt = vehicle miles traveled annually
acre = total facility acreage (only needs to be entered once even if requested
for separate stockpiles, etc.)
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Description Throughput Units Moisture Control
Content % Efficiency¥s
. Mining/Excavation {tom} | and - or
Crushing (ton) and or
Screening (tony and ar
Stacker Conveyor, Batch Drop {8 f) (tom) and or
Beit Conveyor /Transfer point (2 ft) {ton) and or
Cverburden remcval : {ton) and or
Hauiing (vmit) and or
Surfaces {acre) and or

Alternatively the emissions may be estimated by adding the emissions of the individual
units as follows:

Facility Perrmt # Equipment iD - Description Production/ Units Moisture
Throughput Content {%)
104|821 Truck load out {ton)

|
|
|
l
Page 5of &
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spreadsheet (table, database report, etc) be sent alsc. The electronic copy may be sent via
floppy disk, CD, or (preferably) e-maii to Giiffith@cchd.co.clark.nv.us.

We are currently renovating the inventory process. In the future we hope to accommodate
the inventory process with all electronic reporting. This reporting might take a variety of
forms and formats. To begin to establish dialogue it would be helpful if you could supply an
e-mail address for the facility/company contacts.

Again if you are sending a survey based on your own format, and there is a “soft’

(electronic, floppy disc, CD, e-mail) copy, please transfer an electronic copy so that it may
be added to your records for future reference.,

If there are any questions or comments please contact me at (702) 383-1276.

Sincerely,

Ben Griffith, Project Manager

1998 Emissions Inventory Survey
(Grouped by Emission Unit Type)

Internal Combustion Engines (IC Engines)

Emissions from IC Engines may be estimated using either load/run time data or total
fuel consumption.

Full Load Equivalent Operating Hours = The actual operating hours times the
average load on the engine over the operating period. For instance, an IC engine
operated for 1000 hours at an average load of 50% would have 500 full load
equivalent operating hours.

The power for engines used in generator sets may be expressed in terms of
electrical power (Kilowatts) as opposed to Horsepower. If the input is in Kw as
opposed to horsepower, please note it on the form. Also, if the Horsepower of the
engine on the form is incorrect, please correct it by overwriting.

Total fuel use may be expressed in units of gallons for diesel or other liquid fuel, or
units of therms or cubic feet for natural gas.
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Facility { Peamit # Eguipment 1D - Cescription Power Quiput | Fuill Loaa Amount of | Fuel Units
(Horsepower) | Equivalent Fuel {therm, gal, or
. ’ Cperating Consumed cu.ft}
Hours

588|1C1 Ememgency Diesel Generatar {Caterpillar); M/N 3306; SN 337 or
9 NR 01874, 337 HP

sas|Hot 1.C. Gasdline Engine; Wiscansin Model EY 18-3W, SN or
BOO8S

External Combustion Sources

Emissions from Externai Combustion Scurces may be estimated using either
load/run time data or total fuel consumption.

Full Load Equivalent Operating Hours = The actual operating hours times the
average load on the device over the operating period. For instance, a boiler operated
for 1000 hours at an average load of 50% would have 500 full load equivalent

operating hours.

Total fuel use may be expressed in units of gallons for diesel or other liquid fuel, or
units of therms or cubic feet for natural gas.

Facility § Permnit # Equipment D - Description Firing Rate { Full Load Amount of Fuel Units
{(MMBtwhn | Eguivaient Fuel (therm, gall,
. Cperating Consumed ar cu.ft}
' Hours
5881B01 Boiler, 0.25 MMBTU/HR Kochinvar PBNG250; S/N 0.25 or
£8s{B02 Bailer, 0.25 MMBTUMR Kechinvar PBNQ250; S/N 0.28 or
588{B03 Boiler, 0.25 MMBTL/HR Kechinvar PBN0250; S/N 0.25 or

Cooling Towers

Emissions from Cooling Towers may be estimated from the operating hours, water
flow rate, total disscived solids, and the drift factor.

Operating Hours = The number of hours the unit was operated during the inventory
period

Water Flow = The water flow rate in gallons per minute (gal/min) for the tower

TDS = Total Dissoived Solids present in the water in parts per million or milligrams
per liter

Drift Factor = the fraction of cooling water evolved as liquid water usually expressed
. as %drift. (i.e. .005% drift is equivalent to a drift factor of .00005)
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Please correct any incorrect information below.

Facility | Pemmit # Equipment ID - Description Cperating | Water Fiow | Dnft Factor | Total Disoved
Hours (galimin) {fraction) Salids (ppm)
£88|A01 Caooling Tower Mariey NC i Tower; S/N 8904 5-409-85 0.0005|
588|A02 Caoling Tower Marley Tower; S/N 8304 5-540-86 0.0005
588|A03 Canling Tower Haven Model M47225 Q.0005
588{A04 Couoling Tower Expansion Bidg. Cooling Tower 0.0005

VOC (Volatile Organic Compound) and HAP (Hazardous Air Pollutant) Emitting
Facilities

VOC Emissions from VOC Emitting Facilities are most readily determined by listing
the quantities of VOC containing substances consumed at the facility and muttiplying
the quantities used by the VOC content of the substances. HAP emissions are best
determined in a similar manner.

Below are listed the emission points/units that are permitted for this facility with a
blank space for a throughput, a unit, and a control efficiency. The throughput may be
a consumption, production, usage figure or any parameter that indicates the amount
of usage a unit received which is proportional to the emissions. A facility that
. produced10 tons of product would be entered with a “10” in the “Throughput” column
and the word “tons” in the “Units” column. If the emissions from the unit are vented to
an air pollution control device, express the efficiency of the device in the “Control
Efficiency” column in units of %. Please complete these as best as possible.

The following three pages are worksheets for VOC and HAP Material usage and a
list of Hazardous Air Pollutants. Please complete and retum the worksheets as well
as you can with this survey. Copy the worksheets if additional space is needed. it
may take some time to get HAP and VOC reporting completely online. Again if you
have your own format please try to submit an electronic (computer) copy also. Such
that they can be used again in following years.

Facility| Permit# |EquipmentID - Deseription Throughput/ Units Cantrol
Production/ Efficiency %
Caonsurmnption

588|001 Process D (Fim Developing Agents)

588|E Process E Platemaking (DevelopersiFinishers)

588(F01 A.B. Dick Offset (non-heatset} lithcgraphic press; S/N 004087

58g|Fo2 Community Offset; (non-heatset) Lithographic Press: SN
58C388

588(F03 Goss Metro Offset (non-heatset) Lithographic Press; S 1870
3076

. 588|FQ4 Goss Metro Offset {non-heatset) Lithographic Press; S/N 1985-

3385
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Facility] Permit# qupmem iD - Description Throughput/ Units Controi
Production/ Efficiency %
Cansumption

588{FQ5 Offset (non-heatset) lithographic press; Future Expansion Bidg.
(westemn) Press

588|F06 Cffset {non-heatset) Iithographic press: Future Expansion Bidg.
(eastem) Press

588|F07 Offsel (nan-heatset) lithographic press; Future Main Bidg. Press

588|Fo8 Cffset (non-heatset) lithographic press; Blanket Wash for A.B.
Dick press

5881F09 Offset (non-heatset) lithographic press; Blanket Wash for
Community Press

588[F10 Offset (non-heatsat) ithographic press; Blanket Wasn for Goss
Metro 1870 Press

588fF11 Offset (non-heatset) lithographic press; Blanket wash for Goss
Metro 1985 Press

588(F12 Offset (non-heatset) lithographic press; Blanket Wash for future
expansion bidg. (westem) Press

5BBIF13 Cifset (non-heatset) lthographic press; Blanket Wash for future
expansion bidg. (eastern) Press

58B{F14 Offset (non-heatset) lithographic press; Blanket Wash for future
main bidg. Press

588|F15 Offset (non-heatset) lithographic press; Fountain Solution for
Community press

588|F16 Cffset (nan-heatset) lithographic press; Fountain Solution for
Gass Metro 1970 press .

588|F17 Cffset (non-heatset) lithographic press; Fountain Solution for
Goss Metro 1985 press

588|F18 Offset (non-heatset) lithographic press; Fountain Sofution for:
future expansicn bldg. (westerm) press

588|F19 Offset (non-heatset) lithographic press: Fountain Solution for|
future expansion bidg. (eastem) press

588|F20 Offset (non-heatset) lithographic press; Fountain Solution for|
future main bidg. press

588|F21 Offset (non-heatset) lithographic press; Press Iubrication

588(F22 Offset (non-heatset) lithographic press; Safety Kleen Equipment
Cleaner

588|F23 Offset (non-heatset) lithographic press; Flow thny process tank
(5000 gal. capacity)

588|F24 Offset (non-eatset) lithographic press; Flow thru process tank
(4000 qal. capacity)

£88|G0o1 Surface Coating Operations; Base Coating Aqua Sash (white}
Water Base Paint

588|Ga2 Surface Coating Operations; Enamel Based Colored Paints

588|G03 Surfaca Coating Operations; Kermac Mineral Spirts Thinner

588)G04 Surface Coating Operations; Safety Kleen Equipment Cleaner

5881101 Process 1 0 & M (Floor Saap, Press Lube)
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Date:
To:
CC:

From:

RE:

mteroffice memo

1-28-00

M. Sword X 7

M. Nayler, F. Durosinmi, A. Bashor, H. Glasser, E. Gilmartin, D. Wignall, M. McNinch, D. Lee,
J. Hartwell |

: Ron Smolinski

SOP development Status

The following establishes the current status and Estimates to Compietion (ETC) for the deveiopment
of Division wide Standard Operating Procedures (SOP's). Each of the Supervisors has provided the
following information regarding SCP development within their respective sections.

SOP’s complete
SOP’s in work, status, ETC
SOP’s planned, estimated start date, ETC

Please note that the stated ETC's are anticipated dates that the SOP will be completed and
submitted for review.

ATTACHMENT:
SOP Development Status Chart.
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Quality Assurance Audit of Revised PM1o
Emissions Inventory

1.0 Introduction

Converse Consultants (Converse) is pleased to submit this report for
the Quality Assurance (QA) audit of the Revised PMio Emission Inven-
tory for the Clark County Department of Comprehensive Planning
(CCDCP). Between April 9, 2001 to April 12, 2001, a second technical
systems audit of the PMio emission inventory was conducted by Con-
verse at the County Government Center in Las Vegas, Nevada. Con-
verse previously conducted a QA audit of the Draft PMio State Imple-
mentation Plan (SIP) for Clark County (September 20(?0) Emissions In-
ventory in August 2000. This audit was necessary since the inventory
had been revised. Specifically, references used to develop the initial
inventory reported in this version of the SIP had been updated (e.g.,
disturbed vacant lands) and new inventory categories were reported
(e.g., 1998 Annual and 24-hour BLM Disposal Area PM1o Emission In-
ventory). ‘

Converse has objectively re-assessed the procedures, systems, and
data independently used to develop the Revised PMio Emissions Inven-
tory. Since Converse has not been directly involved in the inventory
development process, a high quality audit has been preformed using
effective quality procedures. The audit is part of the QA program de-
signed to help produce an accurate and complete emissions inventory.

Converse continued to foster a good working relationship with CCDCP
Inventory Development team (ID team). Information regarding data
quality from the ID team was readily given to Converse to further our
understanding of the emissions inventory development procedures and
the concerns of the ID team. Converse noted continuous improvement
of the inventory development throughout the process and has given
recommendations for improvement, where necessary. The following
sections present background, audit procedures and findings, and rec-
ommendations to improve the program, followed by a final discussion.

014162 QA CCDCP PM10 Emissions Inventory 6-19-01 LEH 39-26B5 @ Converse Consultants




- Quality Assurance Audit of Revised PM1o Emissions Inventory 2

2.0 Background

The Clean Air Act (CAA) requires state and local air quality agencies to
develop complete and accurate inventories as an integral part of their
air quality management responsibilities. Under the authority granted
by the Governor of Nevada, the Clark County Board of Commissioners
is responsible for the preparation of a SIP for non-attainment areas
within Clark County to attain National Ambient Air Quality Standards
(NAAQS). Once approved by the Clark County Board of Commission-
ers, the SIP is forwarded to the Nevada Division of Environmental
Protection (NDEP) for approval. After approval by the State of Nevada,
the Governor of Nevada sends the SIP to the United States Environ-
mental Protection Agency (USEPA) for federal approval in accordance
with the 1990 CAA Amendments.

The Clark County Air Quality Planning Committee (AQPC) was formed
by a resolution adopted by the Clark County Board of County Com-
missioners in 1993. Membership includes representatives from Clark
County Health District’s (CCHD} Air Quality Division (AQD); the Re-
gional Transportation Commission of Clark County (RTC); and the
Clark County Department of Aviation (DOA). The AQD collects data
from permitted stationary sources. The RTC provides the emissions
from the on-road mobile sources. The DOA provides the emissions
from the three airports in the area. The Clark County Department of
Public Works (CCPW), the NDEP, the Nevada Department of Trans-
portation (NDOT), the Desert Research Institute (DRI}, and the Cities of
Las Vegas, North Las Vegas, and Henderson provided review com-
ments on the work related to the emissions inventory. The data is
then collected by CCDCP and entered into the annual PMi;o Emissions
Inventory database. The emissions data from the AQD, RTC, and
CCDCP are combined to yield the final emissions inventory included in
the SIP.

This data was continuously updated throughout the development of
the inventory. After the publication of the Draft PM;o SIP dated Sep-
tember 2000, the inventory was updated using new reference values

@ Converse Consultants
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Quality Assurance Audit of Revised PM1¢ Emissions inventory 3

for disturbed vacant land and other updates received after the this
Draft SIP was issued for review by these other agencies.

These air emission inventories are used to evaluate air quality, track
emission reduction levels, and set policy on a national and regional
scale. Since the data are often developed and complied on a local level
by multiple agencies and individuals, a uniform and systematic ap-
proach to collecting and reporting data are needed, as well as, stan-
dardized procedures and guidance to eliminate variations of interpre-
tation.

The rna:in goal of a standardized approach is to improve the quality of
the emissions data collected, as well as to improve the manner in
which data and information are transferred and shared. However, it is
important to recognize that good quality assurance/quality control
(QA/QC) procedures only produce results that are as good as the
emission estimation methodology allows.

Converse previously identified a draft QA Plan prepared by CCDCP
during the first emission inventory audit (Converse 2000). This plan
was never approved and still had not been distributed to the ID team
before commencing the inventory activities. Therefore, Again, Con-
verse did not expect to find complete compliance with the quality con-
trol procedures. However, the Quality Control (QC) and documenta-
tion procedures in use at the time of the audit were assessed and
compared to the QA requirements established by the USEPA for emis-
sions inventory development work. The ultimate goals of the QA/QC
program developed for emissions inventory development are data ac-
curacy, procedural consistency, and good documentation of the data
and all invéntory development activities. When the potential for prob-
lems or deficiencies in the QC program were found, recommendations
have been given in this report for improvements. The following section
describes the procedures used to conduct the audit.
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Quality Assurance Audit of Revised PM.o Emissions Inventory 4

3.0 Audit Procedures

Converse has assessed the overall quality of the inventory by reviewing
project activities that led to the Revised PMip Emission Inventory. The
objective of the QA review was review and confirm the revised calcula-
tions, as well as to provide the best available indication of the overall
quality and completeness of the PM;o Emissions Inventory. Project ac-
tivities reviewed included data gathering, data documentation, calcu-
lating emissions, data checking, reporting, and maintenance of the
master file. Specifically, the following tasks were conducted:

1. Converse interviewed project personnel to obtain available
information about their duties. Before the audits, Con-
verse informed the persons to be interviewed of the date
and time of the audit and data/system to be reviewed.
Source specific checklists given in Appendix A were used.
Systern audits were also conducted to determine whether
the procedures used are effective to collect data, document
inventory development activities, and maintain the data
(Appendix Bj).

2. Identified the revised emission inventory calculations from
the previous audited emissions inventory by comparing
the Tables given in Section 3 of the September 2000 Draft
SIP to the Tables given in Section 3 of the March 2001
Draft SIP.

3. Reviewed/audited the revised emission inventory for the
following parameters:

» Accuracy - Reviewed of 100% of data summary to
check the calculations made by the data generator (or
inventory development team (ID)) member. Reviewed
findings and identified corrective actions.

014162 QA CCDCP PM10Q Emissions Inventory 6-19-01 LEH 39-26BS
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Quality Assurance Audit of Revised PM1¢c Emissions Inventory 5

» Completeness — Reviewed 50% of the files to ensure
that all sources identified were included in the inven-

tory.

» Representativeness - Determined if the primary source
data was compared to previous emissions and similar
results from comparable regions to determine the rea-
sonableness of the emissions estimates and represen-
tativeness of the data.

s Comparability - Reviewed reporting units to ensure that
they are the same as the last inventory units used.

The audit did not include the emission projections out to the 2006-
attainment year.

During the audit, Converse met with several individuals involved in
permitted and non-permitted sources inventory development and ask
them to describe the procedures followed. Some personnel were asked
about the physical review, analysis, and data entry process. While
this was being done, Converse assessed each person’s experience us-
ing the database and ease in assessing the information recorded on
the forms. Data documentation procedures, data management proce-
dures, and use of senior technical resources were also evaluated. The
results of the audit were documented using the forms presented in
Appendices A and B of this report. The findings from these individual
assessments and the recommendations to improve the QC procedures
are presented in the next section of this report.

4.0 Audit Findings

This external audit was conducted after the completion of the Revised
PM;o Emission Inventory. Overall, no major deficiencies in the accu-
racy or completeness of the emission inventory were found. No major
mathematical errors were found in hand calculations or in spread-
sheets reviewed. This includes the use of incorrect conversion factors,

014162 QA CCDCP PM 10 Emissions [nventory 6-19-01 LEH 39-26B3
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mismatched units in the emission factor and activity parameters, in-
correct constants, and arithmetic errors. Failures to include major
sources or source categories were not found. Double-counting emis-
sions between area and point source inventories were not apparent.
However, the audit findings revealed that inadequate resources are de-
voted to QA/QC activities. Instead, more effort is being placed on
technical over-sight during inventory development.

Two minor errors were found during audit activities. The 1998 emis-
sions for Vacant Land for the J.D. Smith Micro-Scale PM;o Emission In-
ventory were reported as 231.4 versus 213.4 (typing error). However;
the error was not carried to the subtotals and totals given in the table.
The'second error found was found in the inventory file for Railroad
Equipment Emissions. A total of 14.6 tons/year were reported instead
of 16.4 tons in Table 3-1 of the March 2001 SIP.

During the initial audit stages, the most current hard copies of the
emission inventory Excel (spreadsheets) calculation sheets were not
found in the files where changes had been made. The electronic files
were audited instead. The old sheets were later pulled and replaced

with updated copies.

No changes were made to the five monitoring station micro-
inventories. No changes in the Stationary Point Sources emission in-

ventory were found.

There are no existing Standard Operating Procedures (SOPs) for the
development of the emissions inventory to date. During an interview
with Ms. MacDougall at CCDCP during the previous audit, it became
apparent that SOPs at CCDCP did not readily exit. Ms. MacDougall
started employment at CCDCP in late May 2000 and diligently began
to independently update and QA the PM;p Emissions Inventory started
by a former employee at CCDCP, Mr. Rick Matar. The development of
the SIP document along with the emission inventory update continued
to be her main priority. For meore details of her interview, see the

014162 QA CCDCP PM10 Emissions Inventory 6-19-01 LEH 39-26BS
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quality assurance inventory checklist documenting her interview given
in Appendix B.

Another audit finding, during the interview with Ms. MacDougall, was
the use of sufficient adequately trained personnel at the CCDCP and
the use of sulfficient senior technical supervision at the CCDCP to de-
velop an accurate emissions inventory. However, Ms. MacDougall was
leaving CCDCP and moving to the CCHD’s AQD as Assistant Director.
Again, peer review documentation was not found for the data produced
by each inventory staff members. Implementation of the QA plan
would help identify staff ‘who could be assigned responsibility for
meeting quality objectives and data validation. In addition, data
documentation procedures could be improved:at CCDCP and AQD to
facilitate referencing data obtained via telephone or added/corrected
because of engineering judgment. The improvement in data docu-
mentation would also facilitate reconstruction of inventory develop-
ment activities and thus provide a means to better assess data quality
and accuracy of the inventory.

Copies of the audit quality control checklist for each inventory and the
corresponding subcategory are included in Appendix A. Since imple-
mentation of an emission inventory quality assurance plan did not oc-
cur, some questions listed in the checklist were not applicable.

Although the audit findings do not suggest major deficiencies in the
emission inventory data, recommendations for improvement of the QC
program are made to further verify the accuracy of the inventory re-
sults and integrity of the data.

5.0 Recommendations to Improve QA Program
Because of the audit ﬁndings, the following recommendations are

again made to improve the overall quality of the emissions inventory
development program:

014162 QA CCDCP PM10 Emissions Inventory 6-19-01 LEH 39-26BS
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1. Prepare Standard Operating Procedures (SOPs) describing
the methods and emission factors used to determine emis-
sions from all primary and secondary sources for dissemi-
nation to emission inventory development staff. Also, in-
cluded in these SOPs should be QA/QC procedures and
documentation/database management procedures in-
cluding a controlled emission inventory electronic data-
base with update tracking procedures. This could be ac-
complished by converting Appendix C of the 1998 PM;o SIP
for Clark County- Emissions Inventories Methodology,
Emission Factors, and Emission Estimates into SOPs, and
including SOPs used by other supporting agencies. :

2. Prepare an Emissions Inventory Development Work Plan
concurrently with or after preparation of the QA plan. The
workplan should discuss staff assignments and responsi-
bilities, including those of inventory development person-
nel and the QA coordinator. It should include standard
operating procedures for data collection, data handling,
emission estimates and documentation, and reporting of
inventory development activities. An effective QA program
will include a schedule including numerous QC checks
during inventory development, and QA audits at strategic
points in the process.

3. Implementation of a data attribute rating system (DARS) to
rank point and area source methods. Because of the dif-
ferent emission estimating methods that can be used to
develop the emissions inventory, there is inherent uncer-
tainty of the estimation methodology. The DARS scores
provide a means of assessing the relative merits of alter-
native approaches to estimation. Implementation of the
DARS can serve as indicators of data quality, be used to
identify appropriate estimation methods, and help deter-
mine which sources are in need of improvement.

014162 QA CCDCP PM10 Emissions Inventory 6-19-01 LEH 39-26BS
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6.0 Discussion

This discussion is essentially the same as reported in the previous
audit of the PMio emission inventory — that QA activities are essen-
tial to the development of comprehensive, high-quality emission in-
ventories for any purpose. Furthermore, a well-developed and well-
implemented QA program fosters confidence in the inventory and any
resulting regulatory and/or control program. Failure to implement
and adhere to a QA program most likely leads to undesirable conse-
quences such as incomplete and/or inaccurate inventory. Failure
would have major impacts with respect to future inventories developed
for SIP compliance and attainment demonstration purposes.

Management plays a critical role in supporting and maintaining qual-
ity systems. Through strong leadership, management must define the
organization’s environmental policy that ensures continual improve-
ment, must provide a framework for setting and reviewing objectives,
and must be documented.

014162 QA CCDCP PM 10 Emissions [nventory 6-19-01 LEH 39-26BS

@ Converse Consultants




@

Source Specific Checklists

014162 QA CCDCP PM10 Emissions Inventory 6-19-01 LEH 39-26BS




QUALITY CONTROL CHECKLIST
Auditor: ’ﬁm}/ GeTel Date AgoafL H} Zes | / 4‘/,1,[5;
1998 Jnwum. New amdanmens  Aren Pu“

Data/Procedure Reviewed:

EMissions T wvenreey C Chiew mﬁws\

Inventory Development Personnel Involved in Work: Mo, Careie  MacDrere

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

- L DATA

A Identify the source evaluated.

(qb-(s-.-uﬂ-&gp Vﬁ-cm-r LPND-S// Umpn,szo %mb Lers

B. Describe the data included in the master file for the facility or source
category. | ‘
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C. Are the data documented in a manner that will not have the potential to
be misinterpreted?

4

Were the instructions for documenting the data followed?
D. Are there missing data fields? ‘ Y&

‘What procedures are taken by the Data Manager and Task Leaders to
ascertzin missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
E. Are emissions types given (e.g., actual, allowable, maximum design

capacity)? AL AN
F. Are the procedures usj.ed to calculate emissions described in the data providédN
G. Are the' emissions d;:;snmed in a technically sound manner? (N




Are sufficient data provided to recalculate the emission resuits? N

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach caiculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database?

Who provided the data to the data entry personnel?

Ckﬂbl i) \\’k**C«Dru [

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? &

Were the data sheets complete when they were received? @/N

Were copies or original data sheets submitted to the data entry
personne]? CeRres @N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry
personne}? @N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel] about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?

@
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III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST
Auditor: 4?441:,}/ Cocret. Date 14‘%4!» 12, Zeeq

Data/Procedure Reviewed: f %44 & Aﬂum I\L.w.amw rewi b ATt Puy,

Emiss,mws  ITriswrrey

inventory Development Personnel Involved in Work: Ms.  Crter MadDrvpre

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.
If recommendations for corrective actions are made, discuss them with the Task Leader

immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A Identify the source evaluated.

T Demaeer Mo %@r Trc e e ( ST ARy Srw!a:s)

B. Describe the data inciuded in the master file for the facility or source
category.
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Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed? S
Are there missing data fields? ' ‘ Y/@

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handied? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
Are emissions types given (e.g., actual, allowable, maximum design
capacity)? heeruaL @N

Are the procedures used to calculate emissions described in the dara provid&dN

YeS
Are the emissions determined in a technically sound manner? &N




Are sufficient data provided to recalculate the emission results? @JN

Verify the accuracy of the calculations of the emissions for some of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A,

Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

Who provided the data to the data entry personnel?

O(ML; £ Mue Demenmt

Was there evidence that the data were reviewed for accuracy and completengss
prior to submittal to the data entry personnel? /N

Were the data sheets complete when they were received? @'N

Were copies or original data sheets submitted to the data entry
personnel? CopiEs (Y

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personne] adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed :Ilp at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personne! about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?

@
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III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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IV. COMMENTS
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QUALITY CONTROL CHECKLIST
Auditor: ﬁfs éETEﬁ Date /EPLH. //, 2ee f S rmes

r

Data/Procedure Reviewed: __ {198 Awawee Now ATmnrcwnrs Ao PMi  ihissi ews

N Cwumws)
I

Inventory Development Personnel Involved in Work: MS, Crerie Mo Do o

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and
comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

- L DATA
Al Identify the source evaluated.
Wen/ Vewee Fines / Wip Ftes
7 7

B. Describe the data included in the master file for the facility or source
category. '

o Lo oF  (Caituianien SHEES i
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C. Are the data documented in 2 manner that will not have the potential to

be misinterpreted? Y.
Were the instructions for documenting the data followed? QN
D. Are there missing data fields? @fN

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

KTEL  fovgwive THE  CALcuLarienN  SHepTS  AnD  EXCA SpLXD SheeT,

Wg  EenheweD Pppewdy B,

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Py feviewwi appenoix B fm THAZ  SID DEART Qeprei
4 Lol -

Is the procedure followed to ascertain missing data efficient and

adequate? @N
E. Are emissions types given (e.g., actual, allowable, maximum design

ity)?

capacity)? hetrest. OGN

F. Are the procedures used 1o calculate emissions described in the data provid¥dN
YES

G. Are the emissions determined in a technically sound manner? &N

L 2 .
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H.  Are sufficient data provided to recalculate the emission results? (YN

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected. ’

L How are unavailable data identified? Are they mentioned in the report?

METMVDOLeCy 15  EypLawweD in  AppawyX B.

II. EMISSIONS DATABASE

A Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

B. Who provided the data to the data entry personnel?
Chorre  Mac Drvene

C. Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel?

D. Were the data sheets complete when they were received? &N
E. Were copies or original data sheets submitted to the data entry
, personne]? . @N
‘ If original data sheets were used, do the data tracking records show the

release of the original data to the data entry personnel? YN
F. Were the QAP and a user’s manual accessible to the data entry

personnel? @fN

) 3
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G.  Were the personnel adequately trained to perform the duties assigned? (YN

H. Were the procedures followed in agreement with those specified in the

QAP? | &N

L Is the database routinely backed up at the end of each Lmaaﬁng event? Y/N

J. Does the computer allow double entries for the same source? Y&
K Are default values understood and properly documented? @'N
L. Are key data fields flagged when data are not entered or are not

availabie? YR
M.  Ask the datz entry personnel to explain the QC procedures followed to

ensure data quality.

Do they agres with the procedures described in the QAP? &N

N. Does the computer system appear to be adequate for its intended use?
(Ask the data entry personne] about the problems they have

experienced with the system.) N
0. Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality? _ @’N
4
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QUALITY CONTROL CHECKLIST

- .
Auditor: ' /&41';/ éﬂtﬁ. Date ‘)4‘:P£4'£. l/} Zec j

Data/Procedure Reviewed: _ [49%  Annvar Newsrtanmernr  Alen  Pu,

EMl%ng. luvr;unrﬂ«/

Inventory Development Personnel Involved in Work: Mg, (e Mac Drugre

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and
comment sheet provided.

If recommendations for comrective actions are made, discuss them with the Task Leader

immediately following the audit. Conduct follow-up activities to determine if the actions

taken in response to the recommendations appropriately resolved the quality issues identified.
- L DATA

Al Identify the source evaluated.

EA’IL&:*D Ti-(}mf MENT ( Niatlonp Mve e Srwzcr\

B. Describe the data included in the master file for the facility or source
category. ‘
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C. ' Are the data documented in a manner that will not have the potential to

be misinterpreted? N
Were the instructions for documenting the data followed? : @fN
D.  Are there missing data fields? N

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

eserochk  ano  Leview s 0SS IBLE  PTIEN 5
J

At what point in the inventory process are requests for missing data
made?

K. Frle puo Owepimr Revice |

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

% ThBLe . B-65 , 15 SHpv Appene iy B
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is the procedure followed to ascertain missing data efficient and

adequate? g

E. Are emissions types given (e.g., acmal, allowable, maximum design

capacity)? /N
kemar. @
£ Are the procedures used to caiculate emissions described in the datwa providddN
YES
G.  Are the emissions determined in 2 technically sound manner? @N
t 2 .
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H. Are sufficient data provided to recalculate the emission results? ' @/N

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected. '

L How are unavailable data identified? Are they mentioned in the report?

Ckl.q»..nﬂws e SHos o™ ExoEL S:;_mms,qfrr MNews 2cno ._[Nvm/

I EMISSIONS DATABASE

A Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

B. Who provided the data to the data entry personnel?
C‘\‘Pabf MM DL

C. Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? éN

D. Were the data sheets complete when they were received? @‘/N
E. Were copies or original data sheets submitted to the data entry

personnel? X @/N

If original data sheets were used, do the ddta tracking records show the

release of the original data to the data entry personnel? Y/N
F. Were the QAP and a user’s manual accessible to the data entry

personnel? QN

) 3
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G.  Were the personnel adequately trained to perform the duties assigned? @IN

H.  Were the procedures followed in agreement with those specified in the

QAP? N
L Is the database routinely backed up at the end of each updating event? Y/N
J. Does the computer allow double entries for the same source? Y@
K. Are defauit values understood and properly documented? N

L. Are key data fields flagged when data are not entered or are not
available? V{1

M.  Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP? CY/N

N. Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have

experienced with the system.) (9/N
0. Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality? B @’N
....... .4
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QUALITY CONTROL CHECKLIST

Auditor: /’/EM":/ Cerer Date A?‘-""' e 12, Zeey

Data/Procedure Reviewed: 1195 Awunr _ Nownrarmmen—  Huen PP,

Emissrns JNVENTEL (c:numvo-ws]
7

Inventory Development Personnel Involved in Work: Ms  (htac  Mac Doemi

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A, Identify the source evaluated.

\/ahuum Ex#mec— {MW MBiLe 5:vvurf)

B. Describe the data included in the master file for the facility or source
category. '
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Are the datz documented in a manner that will not have the potential to
be misinterpreted? /N
Were the instuctions for documenting the data followed? &WN
Are there missing data fields? YA

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are orignal data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate? Y/N

Are emissions types given (e.g., actual, allowable, maximum design

capacity)? @YN

Are the procedures used to calculate emissions described in the data providddN

Are the emissions determined in a technically sound manner? @XN




H.  Are sufficient data provided to recalculate the emission resuits? @N

Verify the accuracy of the calculations of the emissions for some. of the
poilutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions idata were
corrected.

L How are unavailable data identified? Are they mentioned in the report?

IL EMISSIONS DATABASE

A, Do the values reported on the data sheets reviewed agree with the i
entries in the database? @N

B. Who provided the data to the data entry personnel?

@"1‘2”{ M*f brug;m

C. Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? @N

D. Were the data sheets complete when they were received? @N

E. Were copies or original data sheets submitted to the data entry
personnel? bir  iNFTEmAIEN . 15 e~ DISE Y@

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

F. Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routiﬂely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personne] about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?




II. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST
/
Auditor: _,__/ EM?{ Ceret. Date A'Tﬂu /2, Lev j
{448  Ansum Nowavtinmers  fren  PHL,.

Data/Procedure Reviewed:

EMissis INVENTETL Y ( Owtey cpnews

Inventory Development Personnel Involved in Work: M3 Canec e Drs mc

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checkliist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A, Identify the source evaluated.

\/WC/U.,ML Brace Wit (%m@a‘\-ﬂ BNk MBS L Srwzc,z_ng

B. Describe the data included in the master file for the facility or source
category. '
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C. Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed? @M
D. Are there missing data fields? : Y@

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handied? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain:missing data efficient and
adequate? Y/N

E. Are emissions types given (e.g., actual, allowable, maximum design
capacity)? ACTUAL. @YN
F. Are the procedures used to calculate emissions described in the data providddN
VES
G. Are the emissions determined in a technically sound manner? @N




H. Are sufficient data provided to recalculate the emission results? @'/N

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach calculation sheets to the checklist.)

If any. of the values are incorrect, explain how the emissions data were
corrected.

L. How are unavailable data identified? Are they mentioned in the report?

1L EMISSIONS DATABASE

A Do the values reported on the data sheets reviewed agree with the
entries in the database? @fN

B. Who provided the data to the data entry personnel?
Cottre  MecDueen

C. Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? é’N

D. Were the data sheets complete when they were received? @N
E. Were copies or original dara sheets submitted to the data entry _
personnel? x4 jwEctmAnow 1s o B BiSK Y®

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? : Y/N

F. Were the QAP and a user’s manual accessible to the data entry

personnel? N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?
Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have

experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?




III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

Norve

Iv. COMMENTS
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QUALITY CONTROL CHECKLIST

Auditor: %l[\/ ém : Date A:Pftd [ {2 y Lecy

Data/Procedure Reviewed: 199  Fouat Now Ammament  Aven Pha

EMgSienN S L MYptoRa (O%wmrws)
1

Ms  Caezie M Drvet

Inventory Development Personnel Invoived in Work:

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.
If recommendations for corrective actions are made, discuss them with the Task Leader

immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.

¢E!-HC«,M- Tmc‘ Wm (t‘pﬂc‘wp Nesie S‘C‘VﬂLEﬁ)

B.  Describe the data included in the master file for the facility or source
' category. :
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Are the data documented in a manner that will not have the potential to

be misinterpreted? /N
Were the instructions for documenting the data followed? @N
Are there missing data fields? _ Y/@

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
Are emissions types given (e.g., actual, allowable, maximum design

capacity)? i) @/N
Are the procedures used to calculate emissions described in the data providddN
Are the emissions detc:fii&d in a technically sound manner? &YN




Are sufficient data provided to recalculate the emission results? @/N

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database? @IN

Who provided the data to the data entry personnel?
CPcﬂ_lLi £ ‘V(M Dewesrr

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? (¥/N

Were the data sheets complete when they were received? N

Were copies or original data sheets submitted to the data entry
personnel?  Dwrn  rnD  CAcuieriens Me Frvwn on Y@)

L8P CLM'S LempoTER
If original data sheets were used, do the data tracking records show the

release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personne] adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating e'vent?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?

@

G

Y/N'
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QUALITY CONTROL CHECKLIST

Auditor: ﬂEAC,y’ @ETEK Date AFML I 2 Y e o j

Data!Procedure Reviewed: 119 ¥ Prinvar  Mewaram mar brer  PM,

Emissions  “Ladenty (mmmw‘a)
4
Ms  (area  MacDewcie

Inventory Development Personnel Invoived in Work:

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A Identify the source evaluated.

VT—:‘}”CJL-'M g‘.m ,PM (C‘-hm Mopie ‘.'awum\

B. Describe the data included in the master file for the facility or source
category. :
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Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed? N
Are there missing data fields? Y@

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
Are emissions types given (e.g., actual, allowable, maximum design
capacity)? @N
AL
Are the procedures used to calculate emissions described in the data providdN
YES
Are the emissions determined in a technically sound manner? @N




Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. {Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database? QIN

Who provided the data to the data entry personnel?

Cotee e Drmems

Was there evidence that the data were reviewed for accuracy and completeness

prior to submittal to the data entry personnel? @'N
Were the data sheets complete when they were received? @fN
Were copies or original data sheets submitted to the data entry 45
personnel? jg, Caiyuwnons p Puwg eV A tpy e g@

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessibie to the data entry ,
persomnel? @/N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?
Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have

experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?




IIl. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST
Anuditor; ‘WM }/ éE'TE:ﬂ_ Date A’Pflf L 2 y 2o ]

Data/Procedure Reviewed: 134§ dwmwe  Nowamsiwmene  Alen PH,.

Emicsions  Invenvmrey
7

Inventory Development Personne] Involved in Work: Ms. meirs M Drnc-mu_,

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the guality issues identified.

I DATA

Al Identify the source evaluated.

i‘he«-\-ww Censrtacnon Pﬂv,—m’rs — Wivo Erasi (owamo mm.u>
I

B. Describe the data included in the master file for the facility or source
category.
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Are the data documented in a manner that will not have the potentia} to

be misinterpreted? AN
Were the instructions for documenting the data followed? &N
Are there missing data ficlds? ' : YN

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate? Y/N

Are emissions types given (e.g., actual, allowable, maximum design

&N

capacity)?

pacity) A

Are the procedures used to calculate emissions described in the data providddN
YES

Are the emissions determined in a technically sound manner? @N




Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected. :

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database?

>

Who provided the data to the data entry personnel?

CML{C UR{.DWL(.M,L

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel?

Were the data sheets complete when they‘ were received?

Were copies or original data sheets submitted to the data entry
1?
personne oS

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

? F%

Were the QAP and a user’s manual accessible to the data entry
personnel?




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the probiems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?

&N

&N
@M
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QUALITY CONTROL CHECKLIST

o
Auditor: IZMIV Gemek Date A:pau_ /12, %cy

194 # kﬂu;u Newamaonmenr  Aren P,  eMissiows

Data/Procedure Reviewed:

| NYewTeAf (WMWQ

Mo Cavwc  PrcDrsme

Inventory Development Personnel Involved in Work:

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.
Uspwin P Dusr  ( owersn mrene 8rwrzcc-s)

B. Describe the data included in the master file for the facility or source
category. ‘ '
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Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed? &N
Are there missing data fields? YK

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
Are emissions types given (e.g., actual, allowable, maximum design \
capacity)? TN

ACTUKL-

Are the procedures used to calculate emissions described in the data providddN
YES |, ov Eter Sprewd ST
Are the emissions determined in a technically sound manner? @/N




- Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

I any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A,

Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

Who provided the data to the data entry personnel?

Ckﬁﬂ—ib’ Mae Dyuwcrs

Was there evidence that the data were reviewed for accuracy and completctss
prior to submittal to the data entry personnel?

Were the data sheets complete when they were received? &N

Were copies or original data sheets submitted to the data entry

. personnel? (cPIES @(N

. If original data sheets were used, do the data tracking records show the

release of the original data to the data entry personnel? Y/N

~ Were the QAP and a user’s manual accessible to the data entry
personnel]? @/’N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
availabie?

Ask the data entry personnel to explain the QC procedures followed to
ensure data gquality.

Do they agree with the procedures described in the QAP?
Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have

experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?
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QUALITY CONTROL CHECKLIST

Auditor: ’)/mfg Cerer Date A"P‘?AL- 12, Zeeh

Data/Procedure Reviewed: 98 Pnnuse NWM"H ymenr  Arer PH..

Ennesigys ];wam‘t?r

Inventory Development Personnel Involved in Work: M s Camee M Devece

Select a facility or source category with high emissions and evaluate the guality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checkiist and
comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader

immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recornmendations appropriately resolved the guality issues identified.

L DATA

A, Identify the source evaluated.

fDMED Cewo 'Dus.’ [w mwa\ [Dwﬁmo Kb Le Snu!c;

B. Describe the data included in the master file for the facility or source
category. '
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Are the data documented in a manner that will not have the potential to
be musinterpreted?

Were the instructions for documenting the data followed?
Are there missing data fields?

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

&N
N
YR

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are onginal data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate?

Are emissions types given (e.g., actual, allowable, maximum design
capacity)? AGWAL

Y/N

@N

Are the procedures used to calculate emissions described in the data providddWN
YES
Are the emissions determined in a technically sound manner?

&N




Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the valﬁes are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database? @VN

Who provided the data to the data entry personnel?

CM{E ‘M HﬂD‘m CALA

Was there evidence that the data were reviewed for accuracy and CompletClﬁz
prior to submittal to the data entry personnel?

Were the data sheets complete when they were received? @N
Were copies or original data sheets submitted to the data entry
personnel? CcPies @\I

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each uf:dating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?




. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST
Auditor: 75‘”:)/ éﬁ"‘-’:ﬁ Date A‘P‘Eu. /2, Zecj

Data/Procedure Reviewed: 1998 fonum Msmmrmrniomen r /4119:{ .

Emissiens  Invewrrey (mwﬁws\
. / /

Inventory Development Personnel Invelved in Work: Ms  Onac MacProcone

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.

Ntk L a5 Vﬁuﬁ Mmiopm Pv,pmr /Nwrxm Mo 2 Smncs?

B. Describe the data included in the master file for the facility or source
category. ‘

EMSSIon  VARLES  Flem  OTHER GoaTleefTRS  A2e  PLVIPED
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Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed?
Are there missing data fields?

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

N
ON

Y

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate?

Are emissions types given (e.g., actual, allowable, maximum design
capacity)?

YES
Are the emissions determined in a technically sound manner?

Y/N

QN

Are the procedures used to calculate emissions described in the data provid®dN

G




Are sufficient data provided to recalculate the emission results? (fﬁ\l

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A,

Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

Who provided the data to the data entry personnel?

Ckﬂﬂi & MF‘CDrué’-m

Was there evidence that the data were reviewed for accuracy and compieteness
prior to submittal to the data entry personnel? @N

Were the data sheets complete when they were received? @’N
Were copies or original data sheets submitted to the data entry

personnel? CrPIES @’N
If original data sheets were used, do the data tracking records show the

release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed m agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?

/N

Y/N
Y/
G/N

Y&




III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST

Auditor: %Ac;/ Cent Date love 17, Zeey

Data/Procedure Reviewed: 1746 Awust  Nowagpapmene  Foer  PMu o185 1o s

j,mmwt\'/ ((A’L c-umr;rwe)

Inventory Development Personnel Involved in Work: r Ws. Caenie Mee fvE AL

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA
A. Identify the source evaluated.

H‘:‘MDE‘RSW Ekrturwe Pegoer vawiLmo HADD 1 Smicﬁ)

B. Describe the data included in the master file for the facility or source
category. '

EMISS tow Crly Lationgs Flea oTHee (@ Yag Frat s AN Ke

PAVAOED fm THE  AMLERE BNOTSSiens B




Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed?
Are there missing data fields?

‘What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

N
N
Y9

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate?

Are emissions types given (e.g., actual, allowable, maximum design
capacity)?

Y/N

&

Are the procedures used to calculate emissions described in the data provid&dN
VES
Are the emissions determined in a technically sound manner?

N




Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A,

Do the valués reported on the data sheets reviewed agree with the
entries in the database? &N

Who provided the data to the data entry personnel?

C«w L \Ll H@m Sl

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? QN

Were the data sheets complete when they were received? @’N

Were copies or original data sheets submitted to the data entry
personnel? (P ES ) 7 /N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality?

1




. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
Ny

IV. COMMENTS
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QUALITY CONTROL CHECKLIST
e
Auditor: ”‘M’Y (e el Date Aot 12, 2o

Data/Procedure Reﬁiewed: 1645 Frmwn  Newamrsympiorer hen PM,, Emicsicrs

INJM"J,{ (C«I‘*—Cvl-ﬁ-ﬂc-wg)
MQ. Ckf‘..t—lf M%Dmaa—u.

Inventory Development Personnel Involved in Work:

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediatety following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A, Identify the source evaluated.

MeCapirm Larowprrionai  Akpuid (Wewtenn  Mogis Sfo:‘.')

B. Describe the data included in the master file for the facility or source
category. '

Héfo‘rbr FIES Mg wet PigED e e N o e LE
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Are the data documented in a manner that will not have the potential to

be misinterpreted? Y/N
Were the instructions for documenting the data followed? Y@
Are there missing data fields? : (YN

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

Lvipw  Appewow B Phem  SIP L DR men fequesT

v & Lpy F THE MMiSSinG  BwTh

At what point in the inventory process are requests for missing data
made?

KTEL  fleviewive  spproly B.

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and '
adequate? @!N

Are emissions types given (e.g., actual, allowable, maximum design
ity)?
capacity)? AWK @JN

Are the procedures used to calculate emissions described in the data providadN

YES
Are the emissions determined in a technically sound manner? @N




Are sufficient data provided to recalculate the emission results? @?IN

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

A ClausE ¥ pre B3 STMTES it THE VALwEs  Foe THE papodr E™MISSiohg
Camic Flom - '

EMISSIONS DATABASE

A.

Do the values reported on the data sheets reviewed agree with the
entries in the database? @’N

Who provided the data to the data entry personnel?

QMU’—'E MR%nL

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? /N

Were the data sheets complete when they were received? @YN

Were copies or original data sheets submitted to the data entry
personnel? CoPES | (/N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? ‘ Y/N

Were the QAP and 2 user’s manual accessible to the data entry

personnel? @'N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?
Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have

experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?




III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST

Auditor: '724;:\,; ée—nﬂ’- Date Apﬁ/u i , Zew)

Data/Procedure Reviewed: __ /19§ Anvum  Mewarminmenr  Aten  Fu, ENISSag

In V’ﬁm‘\{ (C&L_cw;_xﬂcus\

Inventory Development Personnel Involved in Work: Ms. Costre  Mrc Doucne

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the guality issues identified.

L DATA

A Identfy the source evaluated.

Cﬁ“‘sm&ﬂw Ao Mpwe EQUipugm‘{‘ (Nt"N Lo MohiLe gwar.sf>

B. Describe the data included in the master file for the facility or source
category. '
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C. Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed?

ER-

D. ' Are there missing data fields?
(72 =8 Explatmine j¥le  inclEnsT
What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

besernin  pwp  Levienn pe  pPresBa oprienNg

At what point in the inventory process are requests for missing data
made?

Keel mhe  FiLE Awp  Compuirt (s,omosdzrﬂrs Review

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

TR \S THPUanED  hw Appredx B (Tadic  B-bE)

AMvD FiLg (Exca.) N NN GwD INERTTLyY  BEpAaTES (rvsTRL o

KD MINNE  Fleh THE O havo Gond Prtemerens |

Is the prdcedurc followed to ascertain missing data efficient and

adequate? ON
E. Are emissions types given (e.g., actual, allowable, maximum design

capacity)? oW &N
EF. Are the proceduresqxésfgd 10 caiculate emissions described in the data providadN
G. Are the emissions determined in a technically sound manner? &N

‘ 9
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Are sufficient data provided to recalculate the emission results? &IN

Verify the accuracy of the calculations of the emissions for some. of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

Ul AV LA (AL irTIeN S ade ExpimanED v Appenoix B

EMISSIONS DATABASE

A

Do the values reporied on the data sheets reviewed agree with the |
entries in the database? @N

Who provided the data to the data entry personnel?

Caeie M Drvere

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? N

Were the data sheets complete when they were received? @DN

Were copies or originai data sheets submitted to the data entry

personnel? | @jN

If original data sheets were used, do the data tracking records show the

release of the original data to the data entry personnei? Y/N

Were the QAP and a user’s manual accessible to the data entry

personnel? @N
3
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G. Were the personnel adequately trained to perform the duties assigned? @J’N

H. Were the procedures followed in agreement with those specified in the
QAP?

I Is the database routinely backed up at the end of each updating event? Y/N

J. Does the computer allow double entries for the same source? Y@
K Are default values understood and properly documented? (YN
L. Are key data fields flagged when data are not entered or are not

available? YR
M.  Ask the data entry personnel to explain the QC procedures followed to

ensure data quality.

Do they agree with the procedures described in the QAP? @N

N. Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.) @N

0. Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality? B @N

@ Converse Consultants




. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

Wbhe

IV. COMMENTS
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QUALITY CONTROL CHECKLIST

Auditor: %}/ Grsrﬁl Date Ar?m. i, 2ecj

Data/Procedure Reviewed: 1998 #nwurr. _ Nownma wment Ao PM,,

Emicsicn s Tuigonty (Cm.ca.- u(ﬂnﬂ\
7 rd

Inventory Development Personnel Involved in Work: Mg, Caae MicDovence

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.
L DATA

A. Identify the source evaluated.

I.M"N Frisp Cﬂ*‘ﬂ—osn Eampm-.-.w‘l' (“mﬂ,ﬂ\—p My fie” SWJZCE)
)

B. Describe the data included in the master file for the facility or source
category. ! ' :

NWW Swufe Fripetf  wacs CenTMus  PMSSen Frtirds

fot UM taows bk Lond  PARameTelS (g E}%)\ SPlEROSHEETS
5 >

CF NEVES ruval | Hed whiEN  OMviamons .
7




C. Are the datz documented in a manner that will not have the potential to

be misinterpreted? N
Were the instructions for documeriring the data followed? ®N
D.  Are there missing data fields? &N

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

Vesemk avp  Heviw A Prssises  wpims.

At what point in the inventory process are requests for missing data
made?

MEDL Flie Ano  mperEl  EEVIEW

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

TP ThBLE 1S SHTeN I APpEMDIX % {'B—-QQS -
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Is the procedure followed to ascertain missing data efficient and

adequate? @/N
E. Are emissions types given (e.g., actual, allowable, maximum design ,
capacity)? &N
1
F. Are the procedures used to calculate emissions described in the data provid&iN
MES
G. Are the emissions determined in a technically sound manner? &N




H. Are sufficient data provided to recalculate the emission results? L(LVN

Verify the accuracy of the calculations of the emissions for some of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

L How are unavailable data identified? Are they mentioned in the report?

ExT Cricuiamtions AME  Sthuw N Neaveoeoo Iwmww»{ S Sprd
/

II. EMISSIONS DATABASE

A, Do the values reported on the data sheets reviewed agree with the
entries in the database? CY:fN

B. Who provided the data to the data entry personnel?

C\‘d«fd t ukt’h‘rw Gl

C. Was there evidence that the data were reviewed for accuracy and completengess
prior to submittal to the data entry personnel? e@'N

D. Were the data sheets complete when they were received? @N
E. Were copies or original data sheets submitted to the data entry
personnel? @/N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

F. Were the QAP and a user’s manual accessible to the data entry

personnel? @N




G. " Were the personnel adequately trained to perform the duties assigned? &/N

H. Were the procedures followed in agreement with those specified in the

QAP? g

L - Is the database routinely backed up at the end of each updating event? YN

L. Does the computer allow double entries for the same source? vS
K Are default values understood and properly documented? (Y /N
L. Are key data fields flagged when data are not entered or are not

available? v

M.  Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP? @/N
N. Does the computer system appear to be adequate for its intended use?

(Ask the data entry personnel about the problems they have

experienced with the system.) @N

Q. Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality? @N




III. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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QUALITY CONTROL CHECKLIST

1 :
Auditor: __ ety  Geree Date ____Apeie I, 204

Data/Procedure Reviewed: /91 & funvuny  Now Ammavaens  Aver PM,

EMISS jovs | WY enTEy CWMﬂws)
' 7

Inventory Development Personnel Invoived in Work: Ms. Cueere  Aac Dove s

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.
If recommendations for corrective actions are made, discuss them with the Task Leader

immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A Identify the source evaluated.

Citogsinin e /ME?H’ Coeme

B. Describe the data included in the master file for the facility or source
category. B
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Are the data documented in a manner that will not have the potential to

be misinterpreted? Y.
Were the instructions for documenting the data followed? &N
Are there missing data fields? ' : &N

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

MEL  evieliive THE TRE  fnD  EXCEL S"pi‘.ewﬂfmj WE

levicweD  hpeoHowx B [ SEetine & Rexsos FOU NlERSINE

" emissien  yawe By 1%)
I

- How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

MISS ine  INFLmamion 1S EXpisiarp N AppenOwx B

= THE Sip Doept.

Is the procedure followed to ascertain missing data efficient and
adequate? @N

Are emissions types given (e.g., actual, allowable, maximum design
capacity)?

N

At
Are the procedures used to calculate emissions described in the data provid&dN
YES
Are the emissions determined in a technically sound manner? GoyN




Are sufficient data provided to recalculate the emission resuits? @N

Verify the accuracy of the calculations of the emissions for some of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailable data identified? Are they mentioned in the report?

KUE PEpnT  Wuilenst (S SummaRized v FPPENDIX 5.

EMISSIONS DATABASE

A,

Do the values reported on the data sheets reviewed agree with the
entries in the database?

5

Who provided the data to the data entry personnel?
C,kﬂ-lha M*t@nhe,-m.,

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel?

Were the data sheets complete when they were received?

$ ¢F

Were copies or original data sheets submitted to the data entry
persommel?

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry
personnel? N




Were the personnel adequately trained to perform the duties assigned? QN

Were the procedures followed in agreement with those specified in the
QAP? &N

Is the database routinely backed up at the end of each updating event? Y/N
Does the computer allow double entries for the same source? Y@
Are default values understood and properly docurnented? @N

Are key data fields flagged when data are not entered or are not
available? Y@

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP? GIN

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.) @YN

Is the data entry progressing as expected and are the procedures
followed adequate to ensure data quality? &N




M. RECOMMENDATIONS FOR CORRECTIVE ACTIONS
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kK  Smmi BEEBA Expawvanen  Fr€ THE  |%/s  iniltexsT  Srvip

P 2pewiOED 1N THE HIES,
\

ADOERONL » (6-83 éXFWNQ ,THE |2/ InNCLersE el

CortPhoiine | MERT  COCEING.
T




QUALITY CONTROL CHECKLIST
Auditor: %M‘;f é‘:TEﬂ . Date A:pr;u. i 'y 2eeq
1948 hunumy  Newsrammenr Ao PMy  paissions

Data/Procedure Reviewed:

Tavennty ( ChLeuLATINS)
7

CR‘M-JE Mae D e arl

Inventory Development Personnel Involved in Work: Ms.

Select a facility or source category with high emissions and evaluate the quality of the data
and adeguacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.

Desiopnwnim.  Nomwes  Gas

B. Describe the data included in the master file for the facility or source
category. ' \
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Are the data documented in a manner that will not have the potential to
be misinterpreted?

Were the instructions for documenting the data followed?
Are there missing data fields?

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

&N
&N

@@J—d

At what point in the inventory process are requests for missing data
made?

MISS N  CiacyiiIth  Toe NBEW  VAWE 1S EXp1mneED
o

IN kOPENDIX D

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and
adequate?

Are emissions types given (e.g., actual, allowable, maximum design
capacity)? P

QYN

%

Are the procedures used to calculate emissions described in the data provid&dN
YeS
Are the emissions determined in a technically sound manner?

ON




H.  Are sufficient data provided to recalculate the emission results? &N

Verify the accuracy of the calculations of the emissions for some of the
poilutants. (Attach calculation sheets to the checklist.)

-If any of the values are incorrect, explain how the emissions data were
comrected.

L How are unavailable data identified? Are they mentioned in the report?

The Mehsonine Tt THE CAMLULATED  YAWE 1S PRevIDED Iv APEVIIY £,

H. EMISSIONS DATABASE

A. Do the values reported on the data sheets reviewed agree with the
entries in the database? &N

B. Who provided the data to the data entry personnel?
Cﬂﬂlz Mac Devgrm

C. Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? &N
D. Were the data sheets complete when they were received? &N

E. Were copies or original data sheets submitted to the data entry
.personnel? &N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

F. “Were the QAP and a user’s manual accessible to the data entry ,
personnel? &N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?

&N

@/N

@N




1. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

Iv. COMMENTS
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QUALITY CONTROL CHECKLIST

Auditor: ___/ 5‘*3;/ Gerse Date ﬂpnu fe, )

Data/Procedure Reviewed: _ $99€  Amnwa Newammsmint Fen PM, Trsiens

'Lw:mﬁ-tu!{ ( Coty ;mws\

-

Inventory Development Personnel Involved in Work: Me CazTE kus

MS.  [arpie Mm,’Dcm.e,ku,

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.

fesipennm.  TALpwmD (Sr'hﬂcn%{ AleR ScuﬂcES)

B. Describe the data inciuded in the master file for the facility or source
category. ‘
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Are the data documented in a2 manner that will not have the potential to

be misinterpreted? Y.
Were the instructions for documenting the data followed? @MN
Are there missing data fields? Y@

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

AFTEY  fevicw e THE IWITTAL  FILE  Amo (ompurER  EYCEL  SHEETS,

WE @eGuesTED U deview THEIR  Disrr lepad Pl MeflE Pemwiled

| N vl atled.

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

NISSive pah e BreN DXplarneD N fppenoix B CF

THe pMn, S]p (Fn?— 2C£I W)

Is the procedure followed to ascertain missing data efficient and

adequate? @/N
Are emissions types given (e.g., actual, allowable, maximum design

capacity)? rorwAL &N
Are thf/: procedures used to calculate emissions described in the daia provid¥dN
Are theEeSmissions determined in a technically sound manner? OGN




Are sufficient data provided to recalculate the emission results? @N

Verify the accuracy of the calculations of the emissions for some.of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected.

How are unavailabie data identified? Are they mentioned in the report?

ML NECESSAln)  path haS Jewry kel [ewDiy mvminBiE
] ,

EMISSIONS DATABASE

A

Do the values reported on the data sheets reviewed agree with the
entries in the database? @N

Who provided the data to the data entry personnel?

Cateie  Mae Devesnt

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel?

Were the data sheets complete when they were received? Y@
THoee wrS (cRAsSPenDTRE LEGUESTIMG &1L pOpITONAL IVFE T,

Were copies or original data sheets submitted to the data entry

;personnel? _ @/N
If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? Y/N

Were the QAP and a user’s manual accessible to the data entry |
personnel? @/N




Were the personnel adequately trained to perform the duties assigned? N

Were the procedures followed in agreement with those specified in the
QAP? ¥

Is the database routinely backed up at the end of each updating event? Y@
Does the computer allow double entries for the same source? Y/N

Are default values understood and properly documented? YA
VMUES ME  DELmENTED { BypiawneD) W APPEOX B

Are key data fields flagged when data are not entered or are not

available? NS

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP? Y/N

Does the computer system appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.) @N

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality? @IN




IOI. RECOMMENDATIONS FOR CORRECTIVE ACTIONS

Iv. COMMENTS
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QUALITY CONTROL CHECKLIST

-

Auditor: ____ VA LovTER Date  Zsie o Aoy
: {50 - 7L g g R T S (PP i — LT '7"
Data/Procedure Reviewed: R A N U TR AL
‘-/ L'!. I T?“ .‘-"ET\J 1‘?{{ \/ "/’(f‘_-‘,,[‘{-‘;_/"‘f"’ LI.?\.AE,- r::f
_ 7.’., ., ;) .
e Tlag iz Mo iini

Inventory Development Personnel Involved in Work:

Select a facility or source category with high emissions and evaluate the quality of the data
and adequacy of the data handling procedures (access, organization, completeness, etc.).
Record the findings and recommendations for corrective actions, if any, on the checklist and

comment sheet provided.

If recommendations for corrective actions are made, discuss them with the Task Leader
immediately following the audit. Conduct follow-up activities to determine if the actions
taken in response to the recommendations appropriately resolved the quality issues identified.

L DATA

A. Identify the source evaluated.

-—_
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B. Describe the data included in the master file for the facility or source
category. ‘
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Are the data documented in a manner that will not have the potential to  _

be misinterpreted? YN
Were the instructions for documenting the data followed? AN
Aré there missing data fields? YN

What procedures are taken by the Data Manager and Task Leaders to
ascertain missing data?

At what point in the inventory process are requests for missing data
made?

How is the receipt of the missing data handled? (Are original data
sheets placed in the master file?)

Is the procedure followed to ascertain missing data efficient and

adequate? Y/N
Are emissions types given (e.g., actual, aliowable, maximum design .

. ? ; ")
capacity)? AL NN
Are the procedures used to calculate emissions described in the data providedN

YES _
Are the emissions determined in a technically sound manner? NN




Are sufficient data provided to recalculate the emission results? Y/N

Verify the accuracy of the calculations of the emisstons for some of the
pollutants. (Attach calculation sheets to the checklist.)

If any of the values are incorrect, explain how the emissions data were
corrected. :

How are unavailable data identified? Are they mentioned in the report?

EMISSIONS DATABASE

A,

Do the values reported on the data sheets reviewed agree with the
entries in the database? {Y/N

Who provided the data to the data entry personnel?

CMf & ’~ fiﬁ: —f‘,k"; L o

Was there evidence that the data were reviewed for accuracy and completeness
prior to submittal to the data entry personnel? /N

Were the data sheets complete when they were received? @YN

Were copies or original data sheets submitted to the data entry ~
personnel? Codins ¥/N

If original data sheets were used, do the data tracking records show the
release of the original data to the data entry personnel? YN

Were the QAP and a user’s manual accessible to the data entry .
personnel? ' @ N




Were the personnel adequately trained to perform the duties assigned?

Were the procedures followed in agreement with those specified in the
QAP?

Is the database routinely backed up at the end of each updating event?
Does the computer allow double entries for the same source?
Are default values understood and properly documented?

Are key data fields flagged when data are not entered or are not
available?

Ask the data entry personnel to explain the QC procedures followed to
ensure data quality.

Do they agree with the procedures described in the QAP?

Does the computer systermn appear to be adequate for its intended use?
(Ask the data entry personnel about the problems they have
experienced with the system.)

Is the data entry progressing as expected and are the procedures .
followed adequate to ensure data quality?
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QUALITY ASSURANCE INVENTORY CHECKLIST

Anuditor
Date 4= [D~&O1

Personnel Interviewed __IN\S. (\Dg?’(" < ma(_DUULCE\}RJl

This audit checklist is to be used to document the findings from the audit of activities and
data associated with the ¢ M, b emissions inventory. Use applicable parts of the
checklist to identify the quality concems associated with each task. Document the results

and use them to generate the audit report.
L MANAGEMENT OF THE WORK
Al Is the QAP available to the personnel audited?

B. Are the procedures applicable to their work
understood and followed?

C. Are the procedures adequate for the desired
outcome of the work performed?

D. Are meetings held routinely to discuss the progress of
the work and any quality problems that were found?

E. Are the personnel adequately trained to perform
the duties assigned?

F. Are the resources required to perform the duties
assigned available and adequate to achieve the
objective of the work?

)
G
O
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@ Converse Consultants

G. Is the work on schedule?




I.  DATA MAINTENANCE AND COLLECTION

A Are the data used for the inventory coded to
facilitate tracking?

B. Are the data organized to facilitate retrievals?

YY)

C. Does the data file include of' all of the data

required to estimate the emissions from a given @N
Y

source? (Check about 4-5 sources)

D. Are the data in a place where access is
controlled and limited?

E. Are the data copied when requests are made
for retrievals?

F. If originals are released to inventory development
personnel, is the location of the original data
documented in the data tracking database? Y@

G. Is the data tracking database operational and used
to track the receipt and distribution of the data? YD

H. Are the state permit applications and supporting
data completed in a manner that will not lead to
misinterpretation of the data? (Check for obscuring
of data when making corrections, insufficient data to
discern the identity and level of emissions of a given
pollutant, unclear labeis on attachments, etc.) Y@

I, Are the data documented in black ink so that
reproductions will inchude all of the data recorded
on the data forms? @*’

J. Are the data request forms complete? If not, what is
done to acquire the missing data? Y/N

e te re.c@*esf -@rms d(d not ‘&Qé‘ﬁ
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DATA EVALUATION

A.

What steps were taken to ensure that the data collected are complete?

What steps were taken to evaluate the accuracy, compieteness,
comparability, and representativeness of the data?

What procedures were followed to eliminate double counting of sources
or points within a source?

How were sources below the cutoff point handled?

Were task activities prioritized to provide emissions data about the
highest emitters first? Y/N

@ Converse Consultants




F. Were discrepancies found in the data? If yes, what were they and how
were they eliminated? YN

G.  Were calculations reviewed by another IDT member for technical
soundness and accuracy? Use d eXHrre d ouel i+ S@-

Were results documented? @N

H. Were evaluated data reviewed by a senior technical reviewer prior to
entering it into the emissions database?

Were resuits from the data reviews documented and corrective actions
Implemented as requested?

If corrections were made, will the corrections affect other emissions
data?

D P

How was the impact of the erronecus data evaluated?

@ Converse Consultants




L Were the data validation procedures and activities adequately
documented in the bound project notebook assigned to the persons
evaiuating the data? Y@

If no, describe the problems found.

IV.  EMISSIONS DATABASE DEVELOPMENT
A, Were the data validated prior to being entered into the database?

B. Were the data presented to the entry personnel recorded in 2 manner
that facilitated entry into the database?

C. Was all of the information required to be entered in the database
included on the data form?

P P g

D. If data are missing from data request forms, how are data gaps
handled?

Bwwn bodk 4o TDT mumber b LU

E. Were resuits in the units to be reported? If not, were calculations
performed manually or electronically? @N

F. Were the database activities documented in the bound project
notebooks?

Did the data recorded allow reconstruction of the activities?

Were pages in the notebook reviewed and signed by the senior
technical reviewer?

&N
@
&
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G.  Were data entries reviewed for transcription errors by someone other
than the person entering the data into the database? @N

If problems were found, were the resolution of them docurmented and
the revision of the data indicated in the electronic file? Y@

H Was the database developed so that revised versions of the database are
identified? Y@

L Were the software and hardware evaluated to determine whether they
are adequate to achieve the objectives of the computer database
activities prior to using them? @N

What tests were performed and were the resuits from the tests
documented? (response time, available memory, available power,
accessibility for use)

J. How often are files backed up?

Might /L{

Is the schedule appropriate to minimize data loss? lﬂ{ S
: K Was a log maintained of database revisions? Y@
L. Are the computer manuals available for use by the operators? @N

Does the manual include all of the data needed to log into the system
and perform the duties required to develop the emissions database? @N

@ Converse Consultants




V.  REPORTING
Al Was the report formatted as required by U.S. EPA? @fN

B. Was the report clearly written and inclusive of the applicable emission
source identified during the planning phase of the work?

If a source was missing, can the reason for the omission be verified to
be acceptabie? N il Y/N

C. Did the report accurately reflect the data included in the database?
(Compare the results in the report to the information included in the
database for 5-10 sources). @‘I

D. Was there evidence in the data file of editorial and technical review of
the document? @\I

E. Was a copy-ready version of the report included in the master data file? @I
VL.  QUALITY CONTROL

Al Were the QC measures taken adequate to ensure data Quality? @N

B.  Were the project and quality goals met? Nﬁ Y/N

C. Were actions taken in response to all previous recommendations for
corrective actions? @N

Did the actions taken adequately address the quality concerns found? - @N‘

@ Converse Consultants
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