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Errata

♦  The statement on page 26 referring to the Boise Air Terminal reads, “A permit to construct
was granted prior to 1995 that contained a fuel use limit of 54,300 gallons/year and a
restriction on winter season (November through February) burning.”

This should be corrected to read, “A director’s exemption was granted prior to 1995 that
contained a fuel use limit of 54,300 gallons/year and a restriction on winter season
(November through February) burning.”

♦  Page 3 includes a list of individuals involved in the development of the Emissions Inventory.
Work on this Emissions Inventory was completed in 1999.  Due to subsequent staff turnover,
many of these individuals can no longer be contacted.  Updated contacts, as of December
2001, are as follows:

Idaho Department of Environmental Quality
Matt Stoll Boise Regional Airshed Manager 373-0550 Mstoll@deq.state.id.us

COMMUNITY PLANNING ASSOCIATION OF SOUTHWEST IDAHO (formerly Ada Planning Association)
Ali Bonakdar Project Manager 345-5275 abonakdar@planning.cog.id.us

Ada County Air Quality Board
Dennis Turner Director 377-4464 dennis.turner@rmci.met

Environmental Protection Agency
Donna Deneen EPA Region 10 (206) 553-6706 Deneen.Donna@epamail.epa.gov
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ACRONYMS

ACHD Ada County Highway District
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APA Ada Planning Association
CARB California Air Resources Board
CO Carbon Monoxide
EIIP Emissions Inventory Improvement Program
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FHWA Federal Highway Administration
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I/M Inspection and Maintenance
IDEQ Idaho Division of Environmental Quality
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NAAQS National Ambient Air Quality Standard
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SCC Source Classification Code
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VMT vehicle miles traveled
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I. INTRODUCTION

A. Background

1. Type of Inventory
The Idaho Division of Environmental Quality (IDEQ) has prepared this attainment year carbon
monoxide emissions inventory for the Northern Ada County Not Classified Carbon Monoxide
Nonattainment Area. A not classified carbon monoxide nonattainment area is loosely defined as
an area that has exceeded one of the National Ambient Air Quality Standards (NAAQS) for
carbon monoxide, yet can not be considered to have moderately high/frequent or severely
high/frequent exceedences. This inventory is specifically designed to provide data of the quality
necessary for the development of a Carbon Monoxide Limited Maintenance Plan and
redesignation request and will be incorporated into the Limited Maintenance Plan document.
EPA requires local governments to develop an carbon monoxide maintenance plan to
demonstrate how air quality improvements will be maintained for the next ten years. Because
Northern Ada County is a not classified nonattainment area with low ambient carbon monoxide
concentrations, local governments have chosen to submit a less rigorous maintenance plan (i.e.,
limited maintenance plan) in accordance with EPA guidance1.

This inventory is based on extensive data collection efforts conducted in order to prepare a 1995
particulate matter emissions inventory for Ada and Canyon Counties. The 1995 PM10 emissions
inventory is documented in Development of Base and Future Year Emissions Inventories for
Industrial Sources for the Northern Ada County PM10 Nonattainment Area, (ICF Kaiser,
November 1997) and Development of Base and Future Year Emissions Inventories for Area
Sources, Nonroad Mobile Sources, and Onroad Motor Vehicles for the Northern Ada County
PM10 Nonattainment Area, (ICF Kaiser, November 1997). A copy of these inventories are
supplied in Appendix A. This 1995 carbon monoxide emissions inventory has been developed
according to the procedures outlined in “Emission Inventory Requirements for Carbon Monoxide
State Implementation Plans” (EPA-450/491-011, March 1991).

2. History of Carbon Monoxide Monitoring in Ada County
Northern Ada County is currently a not classified nonattainment area for carbon monoxide. A
carbon monoxide monitor has been located on 9th Street in downtown Boise since 1977.
Between 1977 and 1993 it was located at the Oddfellows Hall Building. Since 1993 it has been
located at the Eastman Parking Garage. Both of these locations are within 100 feet of each other.
A carbon monoxide saturation study conducted in 1991 shows that this location regularly records
the highest carbon monoxide concentrations in the area. Exceedances of the National Ambient
Air Quality Standards were measured at this site between 1977 and 1991.
Pursuant to the Clean Air Act requirements for nonattainment areas, in 1982 IDEQ submitted a
State Implementation Plan demonstrating how the area would achieve compliance with the
national carbon monoxide standards. This plan was amended in 1984, and included thirteen
                                                          
1 EPA, 1995. Memorandum: Limited Maintenance Plan Option for Nonclassifiable CO
Nonattainment Areas. U.S. EPA, Office of Air Quality Planning and Standards, Research
Triangle Park, NC. October 6, 1995.
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Transportation Control Measures for reaching attainment by 1987. In 1994 the APA voluntarily
submitted a Minor Revision of the 1984 Carbon Monoxide State Implementation Plan. This
revised State Implementation Plan is the current carbon monoxide air quality plan for the area.
All of these plans focused on controlling carbon monoxide emissions from motor vehicles.

 IDEQ had direct responsibility for preparing and submitting the 1990 base year carbon
monoxide emissions inventory. In addition to the 1990 carbon monoxide inventory, it was
required as part of the Clean Air Act’s periodic emissions inventory. However, various state and
local agencies provided IDEQ with the data for 1990 area and mobile source carbon monoxide
emissions. A 1993 Base Year Carbon Monoxide Emission Inventory for Northern Ada County,
Idaho was completed in 1996 by the Ada Planning Association (APA), the local metropolitan
planning organization. The 1993 emissions inventory served as a base year inventory, and
updated the 1990 emission inventory for Ada County.

3. Emissions Calculations
Annual and average daily emissions during the peak carbon monoxide season were estimated in
both metric and standard units (i.e., tpy, tonnes/year, lbs./day, and kg/day). In Ada County, the
time span between November and February is the peak carbon monoxide season. These winter
months are typically when stagnation events produce high carbon monoxide concentrations.
Exceedances of the NAAQS have only been measured during these winter months.

4. Selection of Base Year 1995
IDEQ technical staff chose to establish the emissions inventory for the year 1995 because:

•  Good quality emissions inventory data are available. This is due to the fact that 1995 was also
chosen as the most recent PM10 emissions inventory base year. The PM10 activity data could
be used for estimating 1995 carbon monoxide emissions.

•  1995 was the peak year for socioeconomic growth. There have been no major increases in
point, area, off-road mobile, or on-road mobile emissions sources in the area since 1995.

•  Carbon monoxide monitoring data from 1993, 1994, and 1995 represent years with higher
monitored ambient concentrations of carbon monoxide in the area than other, more recent
years (i.e., 1998).

Although not required for a Limited Maintenance Plan, IDEQ decided to develop future year
emissions estimates. Future year emissions projections will aid in the analysis of the proposed
emissions increases from major carbon monoxide sources in the area, and of the future
effectiveness of existing and proposed Ada County carbon monoxide control measures. Based on
these considerations, emissions projections have been prepared for 2000 and 2010.

B. Inventory Contacts
The agencies with direct responsibility for preparing and submitting carbon monoxide air quality
plans are IDEQ and APA. A complete Carbon Monoxide Limited Maintenance Plan, addressing
all inventory components and establishing new control strategies and contingency measures as
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needed to demonstrate continued attainment of the carbon monoxide standards, will be
completed and submitted to the EPA in July of 2000.

IDEQ developed this 1995 carbon monoxide emissions inventory with assistance from the APA
and the Ada County Air Quality Board. IDEQ is the lead agency responsible for the development
of the Carbon Monoxide Air Quality Maintenance Plan and its required technical documentation.
Alison Miller, Air Quality Regional Manager at IDEQ’s Boise Regional Office is the overall
project manager. APA, as the metropolitan planning organization, is the lead agency for
analyzing the changes to the vehicle Inspection/Maintenance (I/M) program, developing
contingency measures, and supporting IDEQ with the production of the emissions inventory.
APA also contributed socioeconomic factors, demographic factors, transportation related activity
indicators, and some quality assurance oversight. The Air Quality Board is responsible for
implementation of any necessary changes to the I/M program. Ada County’s Air Quality Board
also provided information on Ada County’s vehicle inspection and maintenance program.

Individuals involved in this emissions inventory can be reached at the following phone numbers
and E-mail addresses:

Idaho Division of Environmental Quality
Alison Miller Regional Manager

373-0550 amiller@deq.state.id.us
Matt Stoll Air Quality Monitoring and

Emissions Manager 373-0502 mstoll@deq.state.id.us
Karin Hendrickson area & nonroad sources

373-0550 khendric@deq.state.id.us
Yayi Dong onroad mobile sources

373-0502 ydong@deq.state.id.us
Jay Witt industrial point sources, industrial

area sources, & nonroad sources 373-0502 jwitt@deq.state.id.us
Val Bohdan Quality assurance

373-0502 vbohdan@deq.state.id.us

Ada Planning Association
Ali Bonakdar Project Manager 345-5275 abonakdar@planning.cog.id.us

Cameron McGough Onroad mobile sources 345-5275 cmcgough@planning.cog.id.us

Ada County Air Quality Board
Dennis Turner Director 377-4464 dennis.turner@rmci.met

Environmental Protection Agency
Montel Livingston (206) 553-0180 livingston.montel@epamail.epa.gov

Wayne Elson  (206) 553-1463 elson.wayne@epamail.epa.gov

Joan Cabreza  (206) 553-8505 cabreza.joan@epamail.epa.gov
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C. Geographic Area
The geographic region covered in this emissions inventory includes all of Ada County. Although
the Northern Ada County Carbon Monoxide Nonattainment Area includes only that portion of
Ada County north of the Boise Base Line (Figure 1), the remaining areas of the county are
included to simplify the inventory process. The areas south of the Boise Base Line are
undeveloped and assumed to have little impact on the overall carbon monoxide emissions in the
area. In addition to Ada County emissions sources, point sources emitting 100 tons or more per
year of carbon monoxide within a 25-mile radius of the nonattainment area were also included.

The nonattainment area includes the northern portion of Ada County (shown in Figure 1). The
area included within the boundaries contains the majority of the population in Ada County. The
boundary includes all locations in the county where carbon monoxide exceedances have been
measured.

The nonattainment area is bounded to the south by the Boise Base Line. South of the Base Line
the land is largely unpopulated and is primarily managed by federal agencies such as the Bureau
of Land Management and the Idaho National Guard.

The nonattainment area is bounded to the east and north by Boise, Elmore, and Gem Counties. A
low mountain range, the Boise Front, blocks movement of air and pollution between these areas.

The nonattainment area is bounded to the west by the border with Canyon County. Canyon
County is well populated and has significant sources of carbon monoxide. IDEQ plans to develop
a supplemental carbon monoxide emissions inventory for Canyon County to accompany the
Limited Maintenance Plan inventory for the nonattainment area.
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D. Document Organization
This document summarizes the base and future year emissions estimates for point, area, nonroad
mobile, and on-road mobile sources, and provides details of the methods and data used to
develop the emissions inventory. This document is organized as follows:

Section I: presents the objectives of the inventory development, identifies the geographical
coverage of the inventory, and lists the principal contacts for the inventory development.

Section II: presents a summary of estimated emissions.

Section III: describes the methods and data used to develop the point source emissions
estimates

Section IV: describes the methods and data used to develop the area sources emissions
estimates

Section V: describes the methods and data used to develop nonroad mobile source emissions
estimates

Section VI: describes the methods and data used to develop on-road mobile source emissions
estimates

Section VII: documents the quality assurance procedures which were performed.

Section VIII: lists the reference documents.

Appendices: separate document that provides detailed information used to produce the
emissions inventory.
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II. EMISSIONS SUMMARY
Table II-1 presents total annual emissions and average winter day emissions estimates. In Ada
County, the time span between November and February (i.e., winter) is the typical carbon
monoxide season. This is due, in part, to increased fuel combustion and increased carbon
monoxide emissions rates from onroad mobile sources. Annual emissions for onroad mobile
sources were estimated using emissions factors produced with average winter temperatures and
therefore may be overestimated.

Table II-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
Source 1995 Annual Emissions 1995 Average Winter Day

Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of CO)

2,877.3 2,610.2 22,320 10,124

Area
(includes minor point sources)

10,743.0 9,746.0 60,429 27,410

Nonroad Mobile 14,792.7 13,419.8 28,918 13,118

Onroad Mobile 61,180.6 55,492.4 335,235 152,035

Total 89,593.6 81,268.4 446,902 202,687

Due to proposed industrial expansion, airport expansion, and modifications to the area’s vehicle
inspection and maintenance (I/M) program, IDEQ decided to produce carbon monoxide
emissions estimates for 2000 and 2010. Table II-2 gives the year 2000 carbon monoxide
emissions estimates and Table II-3 displays the estimates produced for 2010. New I/M program
features are expected for 2000. The airport and industrial expansion are expected to take place
between 1999 and 2010.
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Table II-2: Ada County Annual and Average Winter Day Carbon Monoxide Emissions
Projected for 2000

Source  2000 Annual Emissions 2000 Average Winter Day
Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of CO)

8,297.1 7,527.1 64,175 29,110

Area
(includes minor point sources)

11,894.8 10,791.0 70,511 31,984

Nonroad Mobile 18,146.4 16,462.5 37,065 16,812

Onroad Mobile 56,269.3 51,038.0 308,325 139,830

Total 94,607.6 85,818.6 480,076 217,736

Table II-3: Ada County Annual and Average Winter Day Carbon Monoxide Emissions
Projected for 2010

Source 2010 Annual Emissions 2010 Average Winter Day
Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of CO)

8,450.4 7,666.1 65,956 29,968

Area
(includes minor point sources)

13,820.4 12,537.8 87,191 39,550

Nonroad Mobile 22,876.6 20,744.5 46,204 20,958

Onroad Mobile 59,299.2 53,786.1 324,927 147,360

Total 104,446.6 94,734.5 524,278 237,836
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III. POINT SOURCES

A. Introduction
For this inventory, point sources were defined as stationary, commercial/industrial operations
emitting 100 tons per year (tpy) or more of carbon monoxide within the nonattainment area and
its surrounding 25-mile boundary. A survey of industrial sources was conducted for the 1995
PM10 emissions inventory. This PM10 emission inventory is supplied in Appendix A. A copy of
the industrial source survey is supplied in Appendix B. Activity data from this survey and from
direct communication with two large facilities were used with AP-42 emissions factors to
estimate carbon monoxide emissions.

Calculations for average winter day emissions were based on the winter months when high
concentrations of carbon monoxide are typically measured. The industrial source survey
conducted for the 1995 PM10 emissions inventory was based on a quarterly (three month)
breakdown of activity. Therefore industrial point source emissions estimates for typical winter
days were based on operation estimates for the winter quarter (i.e., December through February).
This is different from the area, nonroad mobile, and onroad mobile portions of the inventory,
which bases winter day emissions on a four month (November through February) season.

Base year industrial point source emissions were projected to future years via air quality permit
limits on carbon monoxide emissions and/or the maximum carbon monoxide emitting potential.

B. Compiling the List of Point Sources
For this emissions inventory, the list of possible point sources in and around the nonattainment
area was compiled from the industrial source portion of the 1995 PM10 emissions inventory2.
The list for the 1995 PM10 emissions inventory was compiled from three primary sources:
IDEQ’s air pollution source/fee tracking database, the American Business Listings proprietary
database, and IDEQ’s industrial source mailing list. Facilities on these lists were asked to
complete a PM10, NOx, SOx, and ammonia emissions survey. Based on the results of these
surveys, 59 sources were included as industrial point sources in the 1995 PM10 emissions
inventory, while the remaining smaller sources were included in the area source portion of the
1995 PM10 emissions inventory.

Because the 1995 PM10 emissions inventory industrial source list was not specifically designed
to include carbon monoxide sources, it was checked against a list of carbon monoxide emitting
facilities from IDEQ’s air pollution source/fee tracking database. This check assured that no
significant stationary carbon monoxide point sources were omitted from the inventory. Stationary
sources located in Boise, Elmore, and Gem Counties were omitted from the list, due to
topographic impediments to air pollutant transport.

                                                          
2 Development of Base and Future Year Emission Inventories for Industrial Sources for the Northern Ada County
PM10  Nonattainment Area, IDEQ, 1998. See Appendix A.
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C. Evaluation of Results
Activity data from the 1995 PM10 emissions inventory surveys completed by the 59 industrial
point sources were used with AP-42 (fifth edition)3 emissions factors to identify facilities in and
around the nonattainment area that could possibly emit 100 tpy or more of carbon monoxide.
This analysis produced no point source candidates within the nonattainment area, but did provide
a candidate outside the nonattainment area. The identified point source is a sugar company in
Nampa (Amalgamated Sugar Co.), located approximately 3.5 miles from the boundary of the
nonattainment area.

Carbon monoxide emissions were estimated for this source using a combination of AP-42
emissions factors and emissions factors the company had calculated using uncertified source test
data. No carbon monoxide emissions control equipment has been installed at this facility,
therefore controlled emissions estimates were not necessary.

IDEQ emissions estimates were submitted to the sugar company for review. Upon the facility’s
review, updated emissions factors consistent with Appendix G of their Title V Operating Permit
Application were submitted. These updated emissions factors were incorporated into the point
source inventory. Table III.C-1 gives the industrial point source emissions estimates for 1995. A
segment level (SCC) listing of carbon monoxide emissions points along with emissions factors
and activity data are given in Appendix B.

Table III.C-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Point Sources

Source Annual Emissions Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/Day

Point Sources 2,877.3 2,610.2 22,320 10,124

D. Seasonal Adjustment for Industrial Point Source Emissions
Industrial point source emissions were seasonally adjusted from annual emissions to average
winter day emissions using Equation III.D-1. The seasonal adjustment calculation is based on
operation schedule data obtained in the 1995 PM10 emissions inventory point source survey and
assumes a three-month winter.

Equation III.D-14:
Seasonally Adjusted Emissions =
(Annual Emissions) × (winter throughput in % ÷ 25%) ÷ (operating schedule in days per year)
                                                          
3 Compilation of Air Pollutant Emissions Factors, EPA fifth edition.

4Procedures for the Preparation of Emission Inventories for Carbon Monoxide and Precursors
of Ozone, Volume I; EPA OAQPS, May 1991.
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E. Projection to Future Years for Industrial Point Source Emissions
The 1995 industrial point source carbon monoxide emissions were projected to 2000 and 2010
using maximum carbon monoxide emitting potential to produce the most conservative estimates
possible. Tables III.E-1 and III.E-2 present emissions estimates for 1995, 2000, and 2010.

One large industrial area source in the nonattainment area, a semiconductor-microchip producer
(Micron Technology, Inc.), is planning to expand in the future and will most likely exceed 100
tpy of carbon monoxide emissions. This is due in large part to the proposed addition of a co-
generation power plant at the facility. Carbon monoxide emissions from Micron were included in
the point source section for future year projections. To avoid double counting emissions,
Micron’s activity data were deducted from the area source portion of the projected 2000 and
2010 inventories. Emission factors, activity data, and segment level emissions estimates used to
project Micron’s carbon monoxide emissions to 2000 and 2010 are included in Appendix B.

Table III.E-1: Ada County Base Year and Projected Annual Carbon Monoxide Emissions from
Industrial Point Sources

Tons per Year Metric Tonnes per Year
1995 2000 2010 1995 2000 2010

Amalgamateda 2,877.3 8,194.9 8,194.9 2,610.2 7,434.3 7,434.3

Micron Area Source 102.2 255.5 Area Source 92.8 231.8

TOTAL 2,877.3 8,297.1 8,450.4 2,610.2 7,527.1 7,666.1
a Projected emissions (i.e., 2000 and 2010) based on maximum potential to emit and/or
permitted emissions limits.
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Table III.E-2: Ada County Base Year and Projected Average Winter Day Carbon Monoxide
Emissions from Industrial Point Sources

Pounds per Day Kilograms per Day
1995 2000 2010 1995 2000 2010

Amalgamateda 22,320 63,078 63,078 10,124 28,612 28,612

Micron Area Source 1,097 2,878 Area Source 498 1,307

TOTAL 22,320 64,175 65,956 10,124 29,110 29,919

a Projected emissions (i.e., 2000 and 2010) based on maximum potential to emit and/or
permitted emissions limits.
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IV. AREA SOURCES

A. Introduction
Emissions from area sources were estimated by multiplying an emissions factor by activity data.
Emissions factors used to estimate emissions were obtained from EPA’s Compilation of Air
Pollution Emission Factors, Volume I (AP-42) or from the California Air Resources Board
Emission Inventory Procedural Manual, Volume III: Methods for Assessing Area Sources, 1996
(CARB).

For a number of area source categories general activity data, such as fuel combustion, were based
on extensive data collection conducted for the 1995 PM10 emissions inventory (Appendix A).
Activity data for area sources not included in the PM10 emissions inventory were gathered
specifically for this inventory.

Table IV.A-1 displays the specific source categories excluded from the carbon monoxide
emissions inventory. Emissions from barbeques and wildfires during the winter months are also
assumed to be negligible or nonexistent. Therefore, average winter day emissions calculations for
these sources were prepared using seasonal adjustment factors equal to zero.

Micron, Inc. has plans to construct a co-generation plant. For the 1995 portion of this emissions
inventory, carbon monoxide emissions from Micron were below 100 tpy, and were included in
the area source section. For the years 2000 and 2010, the carbon monoxide emissions from
Micron are expected to exceed 100 tpy, and will therefore be counted in the industrial point
source section of the inventory. All other 1995 carbon monoxide emissions estimates were
projected into future years based on socioeconomic or demographic data provided by APA.

Table IV.A-1: Area Source Categories Excluded From the Inventory
Source Excluded Justification for Excluding
orchard heating no orchards of significant size in Ada County
sewage sludge incineration not conducted in Ada County

automobile body incineration not conducted in Ada County

slash burning not conducted in Ada County

prescribed burning not conducted in Ada County

recycle, recovery of primary metals not conducted in Ada County
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B. Emissions Summary
Table IV.B-1 presents the 1995 annual carbon monoxide emissions estimates and average winter
day carbon monoxide emissions estimates. Winter day emissions for all area sources except
industrial area sources are based on a four-month season (November through February).
Industrial area sources are based on a three-month (December through February) winter season
because seasonal throughput information obtained via the 1995 PM10 industrial source
emissions survey was given per three month season.

Table IV.B-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Area Sources

Source Annual Emissions Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Residential Wood Fireplaces 1,228.7 1,114.6 17,773 8,062
Residential Wood Stoves 803.6 729.0 10,788 4,893
Residential Barbeques/Fire Pits 22.3 20.2 0 0

Total Residential Wood 2,054.6 1,863.8 28,561 12,955
Residential Natural Gas 96.1 87.2 738 335
Residential Propane 0.3 0.2 2 1
Residential Fuel Oil 3.7 3.4 19 8
Residential Coal 0.8 0.7 9 4
Total Residential Fuel (less wood) 100.9 91.5 768 348
Commercial Natural Gas 88.3 80.1 677 307
Commercial Propane 0.4 0.4 3 1
Commercial Fuel Oil 8.4 7.6 42 19
Commercial Coal 0.1 0.1 1 1

Total Commercial Fuel Use 97.2 88.2 723 328
Industrial Natural Gas 79.9 72.5 385 175
Industrial Propane 0.6 0.6 5 2
Industrial Fuel Oil 5.7 5.1 28 13
Industrial Diesel 22.3  20.2 226 103

Total Industrial Fuel Use 108.5 98.4 644 293
Open Burning 5,472.6 4,964.8 29,456 13,361
Structural Fires 47.8 43.4 262 119
Vehicle Fires 2.2 2.0 12 5
Wild Fires 2,816.3 2,554.9 0 0
Other Unplanned Fires 42.5 38.6 0 0

Total Other Burning 8,381.4 7,603.1 29,730 13,485
Incinerators 0.5 0.4 3 1

Total Area Sources 10,743.0 9,746.0 60,429 27,410
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C. Methods and Data

1. Residential Wood Combustion
Table IV.C.1-1 provides Annual  and average winter day emissions estimates from fireplaces,
barbeques/firepits, and wood stoves. Conventional wood stoves, catalytic wood stoves,
noncatalytic woodstoves, certified pellet stoves, exempt pellet stoves, and masonry heaters are all
included in the general woodstove category. Emissions were calculated using AP-42 emissions
factors. Activity data for residential wood combustion is based upon data gathered in an
extensive survey that was conducted for the 1995 PM10 emissions inventory. Because wood
stoves include many different groups of devices, a composite wood stove emissions factor was
calculated using specific AP-42 emissions factors.

Table IV.C.1-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Residential Wood Combustion

Device Annual Emissions Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Fireplaces 1,228.7 1,114.6 17,773 8,062

Wood Stoves (all) 803.6 729.0 10,788 4,893

Barbeques/Fire Pits 22.3 20.2 0 0

Total 2,054.6 1,863.8 28,561 12,955

a. Residential Wood Combustion Activity Data
An extensive survey was conducted in April, 1997 for the 1995 PM10 emissions inventory to
quantify residential wood burning in Ada County. The study was conducted by an independent
firm, and covered both Ada and Canyon Counties with a telephone survey. The precision level
for the survey was determined to be ± 7% for Ada County. The study analyzed the use of:
barbeques, fireplaces, conventional wood stoves, noncatalytic stoves, catalytic stoves, certified
and exempt pellet stoves, and masonry heaters. This study also provided estimates on: the types
of wood burned, the number of residential wood burning devices, and device use patterns for Ada
County in 1995. Appendix C provides more information on the Residential Wood Combustion
Survey conducted for the 1995 PM10 emissions inventory.

Survey analysis assumed that per-house usage patterns were similar over the short (2 year) time
span between the emissions inventory year (1995) and the survey data collection year (1997). The
survey was designed to emphasize typical usage patterns rather than patterns for a specific time
period. The amount of wood consumed by each type of residential wood burning device in Ada
County was calculated using Equation IV.C.1.a-1. Table IV.C.1.a-1 displays the activity data
used to calculate the amount of wood burned.
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Equation IV.C.1.a-1:
The amount of wood consumed per device was estimated using the following equation5:

W = N x L x U x D x V x C

Where:
W = Weight of wood (tons/year)
N = Number of devices
L = Average number of logs per use
U = Average number of uses per year
D = Average density of wood (lb/ft3)
V =Average volume of a log (ft3/log)
C = Conversion factor from pounds to tons (1 ton = 2000 pounds)

Table IV.C.1.a-1: Summary of Activity Data Used to Calculate Carbon Monoxide Emissions
Estimates from Residential Wood Burning6

Device Type Number of
Households

Using Device

Average
Number
Logs per

Use

Average Uses
per Year

Average
Density of

Wood Used
(lbs/ft3)

Average Log
Volume (ft3

/log)

Tons Burned
per Year

Fireplace 14,969 6.06 35.44 35.6 0.17 9,728.1

Wood Stove 13,098 4.39 55.50 35.7 0.17 9683.9

Barbeque/Firepit 2,722 2.88 7.43 35.6 0.17 176.3

b. Residential Wood Combustion Emissions Factors
Table IV.C.1.b-1 supplies the emissions factors used to estimate carbon monoxide emissions
from residential wood combustion. No emissions factors were available for wood burning
barbeques or firepits. Therefore, the AP-42 emissions factor for fireplaces was used as a
surrogate factor. This assumption is based on the similarities between fireplaces and
barbeques/firepits.

                                                          
5 Taken from the 1995 PM10 emissions inventory.

6 Activity data obtained from the wood combustion survey (Appendix C). The data is also listed
in the 1995 PM10 emissions inventory (Appendix A).
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Table IV.C.1.b-1: Residential Wood Stove, Fireplace and Barbeque/Firepit Carbon Monoxide
Emissions Factors

Device Type Emissions Factor
(lb. CO/ton fuel)a

Wood Stove 166.0

Fireplace 252.6

Barbeque/Firepitb 252.6

a Either taken directly from AP-42 Table 1.9-2 or calculated using factors using factors from AP-
42 Table 1.9-2.
b Used AP-42 emissions factor for fireplaces as surrogate emissions factor.

Because many different types of wood burning devices can be classified as wood stoves, a
composite emissions factor was calculated. Table IV.C.1.b-2 presents the data used to calculate
the composite wood stove emissions factor. It was derived by multiplying the appropriate AP-42
factor for type of wood stove by the population percentage of the device type in Ada County, as
determined by the survey.

Table IV.C.1.b-2: Calculation of Composite Residential Wood Stove Emissions Factor
Wood Stove Masonry Heater

Conventional Catalytic Non-
catalytic

Certified Exempt

Emissions Factora
(lb CO/ton fuel)

230.8 104.4 140.8 39.4 52.2 149.0 NA

% Use in Ada
Countyb

44.30% 20.30% 27.70% 3.85% 3.85% 0.00% 100%

Weighted Emissions
Factor
(lb CO/ton fuel)

102.2 21.2 39.0 1.5 2.0 0.0 166.0

a Taken from AP-42 Table 1.10-2
b Taken from 1995 PM10 emissions inventory (Appendix A).
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c. Residential Wood Stove Combustion Emissions Calculations
Carbon monoxide emissions were estimated using Equation IV.C.c-1. Emissions estimates were
converted from pounds per year (lb/year) to tons per year (tpy) and metric tons per year. These
annual emissions estimates were then seasonally adjusted (Section IV.D ) to pounds of carbon
monoxide per winter day (lbs/day) and kilograms per winter day (kg/day).

Equation IV.C.1.c-1
The carbon monoxide emissions per device were estimated using the following equation:

E = F x W

Where:
E = CO Emissions (lb/year)
F = Emissions factor (lbs. CO/ton fuel)
W = Weight of wood (tons/year)

2. Other Stationary Source Fuel Combustion
Table IV.C.2-1 illustrates carbon monoxide emission estimates from residential, commercial, and
industrial source fuel combustion. Emissions were calculated using activity data obtained for the
1995 PM10 emissions inventory. Activity data was combined with AP-42 emissions factors to
produce these emissions estimates.

Table IV.C.2-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Stationary Fuel Combustion Sources

Fuel Category Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Residential Natural Gas 96.1 87.2 738 335
Residential Propane 0.3 0.2 2 1
Residential Fuel Oil 3.7 3.4 19 8
Residential Coal 0.8 0.7 9 4

Total Residential Fuel 100.9 91.5 768 348
Commercial Natural Gas 88.3 80.1 677 307
Commercial Propane 0.4 0.4 3 1
Commercial Fuel Oil 8.4 7.6 42 19
Commercial Coal 0.1 0.1 1 1

Total Commercial Fuel Use 97.2 88.2 723 328
Industrial Natural Gas 79.9 72.5 385 175
Industrial Propane 0.6 0.6 5 2
Industrial Fuel Oil 22.3 20.2 226 103
Industrial Diesel 5.7 5.1 28 13

Total Industrial Fuel Use 108.5 98.4 644 293
Total Fuel Combustion 306.6 278.1 2,135 969



Northern Ada County Carbon Monoxide Maintenance Plan and Redesignation Request

Appendix A-1 19

a. Stationary Source Fuel Combustion Activity Data
The 1995 PM10 emissions inventory initially identified local fuel dealers through telephone
listings included in the regional yellow pages directory. To ensure completeness, the resulting list
was reviewed by IDEQ personnel and modified to include additional fuel dealers. The listed
dealers were then surveyed to collect 1995 monthly fuel sales data by fuel type and by end-use
sector (industrial, commercial/institutional, and residential). The survey also requested fuel sales
data by county. Sales data which were not broken out by county in the submitted fuel survey
form were apportioned to Ada and Canyon counties based on APA 1995 population data. Fuels
that were sold in the area, but then shipped outside of the study area were assumed to be
excluded from the sales data provided by the fuel survey. Fuels were assumed to be used within
the area and during the month in which they were sold. For the one dealer that did not respond to
the fuel sales survey, sales data were imputed by assuming sales were similar to those of other
dealers of comparable size. Appendix C presents the final list of fuel dealers used in this study,
and includes a copy of the survey form and accompanying information request letter used for the
1995 PM10 emissions inventory.

Carbon monoxide emissions from industrial area sources (i.e., industrial sources that emitted less
than 100 tpy carbon monoxide) were included in the stationary source fuel combustion portion of
the emissions inventory. Because the amount of industrial natural gas use reported in the PM10
industrial source questionnaires was greater than the amount reported by the industrial natural
gas fuel sales data obtained from the natural gas merchants, it was assumed that the local sales
data had incorrectly assigned some fuel sales to the commercial/institutional totals. Therefore,
the commercial/institutional natural gas use was reduced by an amount equal to the difference
between the industrial source questionnaire data and the fuel sales data.

Similarly, for industrial diesel/fuel oil use activity data, the fuel sales data was adjusted by an
amount equal to the difference between industrial fuel use estimates (obtained from the PM10
industrial source questionnaires) and the fuel sales data. Table IV.C.2.a-1 displays the estimated
amount of fuel used by industrial, commercial/institutional, and residential area sources.
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Table IV.C.2.a-1 : Activity Data Used to Calculate 1995 Ada County Carbon Monoxide
Emissions from Stationary Source Fuel Combustion

Fuel Type End Use 1995 Annual Fuel Use
Residential 4,807.2
Commercial (adjusted sales data )a 2,102.6

Natural Gas
(106 ft3)

Industrial b 1,901.7

Residential 278.7
Commercial 416.1

Propane
(103 gallons)

Industrial 386.1

Residential 1,492.3
Commercial 3,350.1
Industrial (adjusted sales data)c 2,268.6
Industrial engines <600 hpd 264.7

Diesel/Fuel Oil
(103 gallons)

Industrial engines >600 hpd 87.0

Residential 261.3Coal
(tons) Commercial 35.0

a The natural gas use data from 1995 PM10 emissions inventory industrial questionnaire were
larger than what was accounted for in industrial sales data. The difference was deducted from the
natural gas sales data for commercial/institutional sources.
b Natural gas use data from 1995 PM10 emissions inventory industrial source questionnaires.
c Diesel/Fuel Oil use from sales data attributed to industrial use, minus diesel/fuel oil use
accounted for in the industrial source questionnaires.
d Diesel/Fuel Oil use data from 1995 PM10 emissions inventory industrial source questionnaires.

b. Stationary Source Fuel Combustion Emissions Factors
AP-42 emissions factors were used to estimate carbon monoxide emissions from industrial,
commercial/institutional, and residential fuel combustion sources. However, no AP-42 emissions
factor was available for residential propane combustion. Based on the assumption that
commercial and residential propane combustion equipment have similar combustion properties,
the AP-42 emissions factor for commercial boilers was used as a surrogate emissions factor for
residential propane combustion. Specific information on the firing configuration of
commercial/institutional and residential coal combustion equipment was also not available.
Therefore, the AP-42 emissions factor for the overfeed stoker configuration, the firing
configuration with the largest carbon monoxide emissions factor, was chosen as a surrogate.
Table IV.C.2.b-1 lists the AP-42 emissions factors used in estimating emission.
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Table IV.C.2.b-1: Stationary Source Fuel Combustion Carbon Monoxide Emissions Factors
Fuel Typea Residential Commercial Industrial

Natural Gas (lb CO/ 106 ft3 fuel) 40.0 84.0 84.0
Propane (lb CO/103 gal fuel) 1.9 1.9 3.2
Diesel (lb CO/103 gal fuel)
Industrial Engines
Large Stationary

***NA*** ***NA***
.13
.12

Fuel Oil (lb CO/103 gal fuel) 5.0 5.0 5.0
Coal (lb CO/ton fuel) 6.0 6.0 ***NA***
a Emissions factors: Natural Gas, AP-42 Table 1.4-2; Propane, AP-42 Table 1.5-2; Industrial
Engines, AP-42 Table 3.3-1 (converted to lb CO/103 gal fuel); Large Stationary Engines, AP-42
Table 3.4-1 (converted to lb CO/103 gal fuel); Fuel Oil, AP-42 Table 1.3-2; Coal, AP-42 Table
1.1-2 (Overfeed Stoker).

c. Stationary Source Fuel Combustion Emissions Calculations
Carbon monoxide emissions were estimated using Equation IV.C.2.c-1. Emissions estimates
were converted from pounds per year (lb/year) to tons per year (tpy) and metric tons per year.
These annual emissions estimates were then seasonally adjusted (Section IV.D ) to pounds of
carbon monoxide per winter day (lbs/day) and kilograms per winter day (kg/day).

Equation IV.C.2.c-1
The carbon monoxide emissions per fuel type were estimated using the following equation:

E = F x U

Where:
E = CO Emissions (lb/year)
F = Emissions factor (lbs. CO/amount of fuel)
U = Fuel Use (amount of fuel used/year)

3. Solid Waste Incineration
Table IV.C.3-1 provides carbon monoxide emissions estimates from refuse incinerators, medical
waste incinerators, and crematories in the nonattainment area. Emissions were calculated based
on the amount of material consumed in 1995 collected from individual incinerators and AP-42
emissions factors.
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Table IV.C.3-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Solid Waste Incineration
Source Annual Average Average Winter Day

Tons/Year Metric
Tonnes/Year

Pounds/Day Kilograms/Day

Incinerators 0.5 0.4 3 1

a. Solid Waste Incineration Activity Data
Previous emissions inventories for the area have not addressed incineration as a source of carbon
monoxide emissions. For this emissions inventory, AIRS/AFS was reviewed and a list of nine
permitted incinerators within Ada County was produced. Each incinerator on the list was
contacted to determine the amount of material incinerated in 1995. Appendix C contains a copy
of the contact letter and information request form used to obtain the incinerator activity data.
Table IV.C.3.a-1 displays the activity data used in estimating carbon monoxide emissions.

Table IV.C.3.a-1: Mass of Material Burned in Solid Waste Incinerators in Ada County in 1995
Incinerator Type Estimated Tons Burned in 1995

Unspecified medical waste 328.48
Multi chamber pathological 0.00
Multi chamber commercial/institutional 0.00
Total 328.48

b. Solid Waste Incineration Emissions Factors
As Table IV.C.3.a-1 shows, only unspecified medical waste incinerators were active in the
nonattainment area in 1995. As a result, only one emissions factor was used to estimate carbon
monoxide emissions. The AP-427 factor of 2.95 lbs./ton of waste was selected.

c. Solid Waste Incineration Emissions Calculations
Carbon monoxide emissions were evaluated by applying Equation IV.C.3.c-1. Emissions
estimates were converted from lb/year to tpy and metric tons per year. These annual emissions
estimates were then seasonally adjusted (Section IV.D ) to lbs./ (winter)day and kg/ (winter) day.

                                                          
7AP-42 Table 2.3-1
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Equation IV.C.3.c-1
The carbon monoxide emissions for solid waste incineration were estimated using the following
equation:

E = F x M

Where:
E = CO Emissions (lbs./ year)
F = Emissions factor (lbs. CO/ton of waste)
M = Mass of waste burned (ton/ year)

4. Open Burning
Table IV.C.4-1 presents emissions approximations from open burning of yard waste, ditch
clearing, and agricultural residue clearing. It also includes open burning at industrial facilities
and at the Boise Air Terminal’s fire training facility. Industrial facilities reported the mass of
material burned in 1995 for the 1995 PM10 emissions inventory. Activity data for open burning
conducted at the Boise Air Terminal were collected specifically for this emissions inventory.
Other open burning emissions were calculated based on the number of open burning permits
issued. AP-42 emissions factors were applied to calculate carbon monoxide emissions. Because
the type of material consumed in residential burning varies, a composite emissions factor was
developed for this category of burning.
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Table IV.C.4-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Open Burning

Open Burning Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/Day

Agricultural 5,321.2 4,827.4 29,157 13,225
Ditch 38.7 35.1 212 96
Residential 15.6 14.1 85 39
Airport Training Fires 97.2 88.2 0 0
Industrial 0.1 0.1 2 1

Total 5,472.8 4,964.9 29,456 13,361

a. Open Burning Activity Data
In Ada County, a permit is required to burn tree leaves, gardening waste, or yard trimming, as
well as to conduct weed control fires along ditch banks or canals, and for the clearing of crop
residues. Permits are issued by local fire districts, and are valid for multiple uses within a one
year period. It was assumed no ditch clearing, residential, or agricultural open burning was
conducted without a permit.

In a survey conducted for the 1995 PM10 emissions inventory, each fire district was contacted to
determine the number of open burning permits issued in 1995. For some agencies, 1995 numbers
were extrapolated from data on 1996 or 1997. None of the fire districts kept records on the types
of permitted burning conducted. However, based on the information and recommendations from
the fire districts, it was assumed that 50% of open burning permits were for agricultural field
clearing, 25% were issued for ditch or fence clearing, and 25% were issued for residential yard
waste burning. Table IV.C.4.a-1 summarizes the permit activity/assumptions used to estimate
emissions from open burning in 1995.

Based on information and recommendations from fire districts, the following assumptions were
made: the average agricultural burn is approximately 20 acres; the average acreage burned for
ditch clearing is 0.25 acres.
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Table IV.C.4.a-1: Estimated Number of Open Burning Permits Issued in Ada County in 1995
Permit Type Total Number of

Permits issued in
Ada County

Assumed
Percent by
Category

Estimated Number of Permits
by Type

Agricultural 4,547 50% 2,274
Ditch Clearing 25% 1,137
Residential Waste 25% 1,137

Table IV.C.4.a-2 displays estimates of  tons of fuel consumed by open burning produced using
Equation IV.C.4.a-1 (for residential wastes) or Equation IV.C.4.a-2 (for agricultural burning and
ditch clearing)8. To estimate the amount of material burned, the AP-42 fuel loading factor for
unspecified weeds (3.2 tons/acre)9 was used for ditch clearing. A conservative assumption of 500
pounds (0.25 tons) per year of waste burned for each residential burning permit was used. More
information on all of the data and assumptions used to estimate open burning activity is located
in the 1995 PM10 emissions inventory (Appendix A).

Equation IV.C.4.a-1
The amount of residential yard wastes openly (in tons) burned were calculated using the
following equation:

M = N x P x T

Where:
M = Mass of fuel burned (ton/ year)
N = Total number of permits issued in 1995
P = Percent of permits issued for residential waste burning
T = Tons burned per permit per year

                                                          
8 Equations from 1995 PM10 Emissions Inventory (Appendix A of this document).

9 AP-42 Table 2.5-5



Northern Ada County Carbon Monoxide Maintenance Plan and Redesignation Request

Appendix A-1 26

Equation IV.C.4.a-2
The tons of material burned during agricultural open burning and ditch clearing were calculated
using the following equation:

M = N x P x A x T

Where:
M = Mass of fuel burned (ton/ year)
N = Total number of permits issued
P = Percent of permits issued for agricultural burning or ditch clearing
A = Average number of acres burned in 1995 per permit
T = AP-42 Fuel Loading Factor (tons/acre)

Table IV.C.4.a-2: Estimated Tons of Fuel Consumed in Open Burning in Ada County in 1995
Type of Permit Number of

Permits
Acres per
Permit

Tons Fuel per Acre/Permit Tons
Burned

Agricultural 2,274 20.0 2.0a 90,960.0
Ditch Clearing 1,137 0.25 3.2b 909.6
Residential Waste 1,137 **NA** 0.25c 284.25
aA P-42 Table 2.5-5 Unspecified Field Crops
bAP-42 Table 2.5-5 Unspecified Weeds
cFrom 1995 PM10 emissions inventory, assumed 500 lbs/permit/year.

In addition to agricultural and residential open burning, the Boise Air Terminal has on-site
aircraft rescue and fire fighting facilities that ignite jet fuel to simulate aircraft on fire. A permit
to construct was granted prior to 1995 that contained a fuel use limit of 54,300 gallons/year and a
restriction on winter season (November through February) burning. Because no activity records
were kept in 1995, IDEQ assumed the Boise Air Terminal burned 54,300 gallons of jet fuel (JP-
4) in 199510.

b. Open Burning Emissions Factors
Because it is illegal to burn municipal wastes in the nonattainment area and because the Rules for
the Control of Air Pollution in Idaho (IDAPA16.01.01.611) prohibits open burning of household
garbage in the State of Idaho, residential wastes disposed via open burning were assumed to
consist of yard wastes and other plant materials11. The AP-42 emissions factors12 from four
different types of yard wastes were averaged, and the resulting average emissions factor used to

                                                          
10 Activity information obtained through direct contact with the Boise Air Terminal (Ken
Nichols) on May 5, 1999.

11 Assumption from 1995 PM10 emissions inventory.

12 AP-42 Section 2.5 Tables2.5-5 and 2.5-6.
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estimate open burning emissions for residential open burning. Table IV.C.4.b-1 details the
creation of the composite emissions factor for the open burning of residential wastes.

Table IV.C.4.b-1: Calculation of Composite Carbon Monoxide Emissions Factor for Residential
Burning

Substance Emissions Factor (lb. CO/ ton waste)
Unspecified Leavesa 112.0
Grassesb 101.0
Unspecified Weedsb 85.0
Unspecified Forest Residueb 140.0
Average Factor 109.5

a From AP-42 Table 2.5-6
b From AP-42 Table 2.5-5

AP-42 emissions factors for unspecified field crops and unspecified weeds were used to estimate
carbon monoxide emissions from agricultural burning and ditch burning, respectively. Table
IV.C.4.b-2 lists the AP-42 emissions factors used to estimate emissions for agricultural open
burning and ditch clearing.

Table IV.C.4.b-2: Open Burning Carbon Monoxide Emissions Factors
Burning Type Emissions Factor

(lb. CO/ ton fuel)
Agricultural Burninga 117.0
Ditch Clearingb 85.0
a AP-42 Table 2.5.5 Unspecified Field Crops
b AP-42 Table 2.5-5 Unspecified Weeds

Carbon monoxide emissions from training fires at the airport were estimated using an emissions
factor for JP-4 jet fuel (3.58 lbs. CO/gal burned) obtained from communications with the Boise
Air Terminal13. Further information on the source of this emissions factor is given in Appendix
C.

c. Open Burning Emissions Calculations
Carbon monoxide emissions were estimated with Equation IV.C.4.c-1. Emissions estimates were
converted from lb/year to tpy and metric tons per year. These annual emissions estimates were
then seasonally adjusted (Section IV.D ) to lbs./ (winter)day and kg/ (winter) day.

                                                          
13 Fax via Ken Nichols, May 5,1999
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Equation IV.C.4.c-1
The carbon monoxide emissions for open burning were estimated using the following equation:

E = F x M

Where:
E = CO Emissions (lbs. CO/year)
F = Emissions factor (lbs. CO/ton fuel)
M = Mass of fuel burned (ton/year)

5. Other Combustion
Table IV.C.5-1 gives 1995 emissions estimates from structural fires, vehicle fires, wildland fires,
and other unplanned fires. In a survey conducted for the 1995 PM10 emissions inventory, each
fire district was contacted to determine the number of structural, vehicle, and other unplanned
fires that occurred in 1995. Emissions factors from AP-42 and the California Air Resources
Board (CARB, 1996) were applied to produce the carbon monoxide emissions estimates.

Table IV.C.5-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Other Combustion

Other Burning Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/Day

Structural Fires 47.8 43.4 262 119
Vehicle Fires 2.2 2.0 12 5
Wildland Fires 2,816.3 2,554.9 0 0
Other Unplanned Fires 42.5 38.6 0 0

Total 2,908.8 2,638.9 274 124

a. Other Combustion Activity Data
The number of structural fires, vehicle fires, and other unplanned fires were obtained from local
fire departments and agencies for the 1995 PM10 emissions inventory. The other unplanned fire
category includes all outside fires occurring in such places as open lands, vacant lots, landfills,
roadways, waterways, and construction sites. Based on information provided by fire control
agencies, it was assumed that 0.5 acres burned per fire in this category. For the 1995 PM10
emissions inventory the U.S. Bureau of Land Management provided acreage burned by wildfires
in 1995. Equation IV.C.5.a-1 and Equation IV.C.5.a-2 were used to calculate the amount of fuel
consumed in 1995 by wildfires and other unplanned fires, respectively. Both other unplanned and
wildfire categories used the AP-42 fuel loading factor for unspecified weeds14. Table IV.C.5.a-1
supplies the fire activity data used to estimate carbon monoxide emissions.

                                                          
14 3.2 tons/acre, AP-42 Table 2.5-5
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Equation IV.C.5.a-1
The tons of material burned during wildfires were calculated using the following equation:

M = A x T

Where:
M = Mass of fuel burned (ton/ year)
A = Acres burned in 1995
T = AP-42 Fuel Loading Factor (tons/acre)

Equation IV.C.5.a-2
The tons of material burned during other unplanned burning were calculated using the following
equation:

M = N x A x T

Where:
M = Mass of fuel burned (ton/ year)
N = Total number of fires
A = Average number of acres burned per fire (0.5 acres)
T = AP-42 Fuel Loading Factor (tons/acre)

Table IV.C.5.a-1: 1995 Ada County Fire Activity Data
Structural Firesa  292 fires
Vehicle Firesa 203 fires
Forest & Range Wild Firesb  66,265.6 tons of fuel
Other Unplanned Firesa 1,000.0 tons of fuel
a Data reported by local fire agencies for the 1995 PM10 emissions inventory.
b Data reported by U.S. Department of the Interior, Bureau of Land Management, for the 1995
PM10 emissions inventory.
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b. Emissions Factors for Other Combustion
AP-42 emissions factors were used to estimate carbon monoxide emissions from wild fires and
other unplanned fires. CARB emissions factors were used to estimate emissions from structural
fires and vehicle fires because no AP-42 factors were available15. Table IV.C.5.b-1 lists the
emissions factors used for estimating carbon monoxide emissions.

Table IV.C.5.b-1: Other Combustion Carbon Monoxide Emissions Factors
Source Emissions Factor

Structural Firesa 327.6 lb. CO/ fire
Vehicle Firesa 21.25 lb. CO/fire
Wildland Firesb 85.0 lb. CO/ton fuel
Other Unplanned Firesb 85.0 lb. CO/ton fuel
a CARB Document: Structural Fires Table 17.4-1, Vehicle Fires Table 7.14-3
b AP-42 Table 2.5-5 (Unspecified Weeds)

c. Other Combustion Emissions Calculations
Carbon monoxide emissions were approximated using Equation IV.C.5.c-1. Emissions estimates
were converted from lb/year to tpy and metric tons per year. These annual emissions estimates
were then seasonally adjusted (Section IV.D) to lbs./ (winter)day and kg/ (winter) day.

Equation IV.C.5.c-1
The carbon monoxide emissions from other combustion sources were estimated using the
following equation:

E = F x A

Where:
E = CO Emissions (lbs. CO/year)
F = Emissions factor (lbs. CO/ton fuel or lbs. CO /fire)
A = 1995 Activity Data (either in ton/year or fires/year)

                                                          
15 Emission Inventory Procedural Manual, Volume III, Methods for Assessing Area Source
Emissions (CARB, 1995)
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D. Seasonal Adjustment
Nonindustrial area source emissions were seasonally adjusted from annual emissions to average
winter day emissions by first converting annual average estimates to average daily emissions
(dividing by 365 days/year), and then multiplying by a seasonal adjustment factor. The derivation
of these factors is presented in Appendix C. Industrial sources included in the area source
inventory were seasonally adjusted using Equation IV.D-1 and seasonal operating factors
obtained in the industrial source questionnaires collected for the 1995 PM10 emissions inventory
(Appendix A). Appendix C displays the information used to seasonally adjust emissions from the
industrial area sources. Table IV.D-1 lists the seasonal adjustment factors used to calculate the
average winter day carbon monoxide emissions for the area.

Equation IV.D-116
The carbon monoxide emissions from industrial area sources were seasonally adjusted using the
following equation:

EWD = EA × (PW  / 25%) × Dw × 52

Where:
EWD = Winter Day CO Emissions (lbs. CO/winter day)
EA = Annual CO Emissions (lbs. CO/year)
PW  = Percentage of 3-Month Winter Throughput (in %)
Dw = Winter Season Operation Schedule (in days/week)

                                                          
16 From Procedures for the Preparation of Emissions Inventories for Carbon Monoxide and
Precursors of Ozone, Volume I: General Guidance for Stationary Sources; EPA 1991.
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Table IV.D-1: Seasonal Adjustment Factors Used to Estimate Average Winter Day Emissions
for Ada County

Source Seasonal
Adjustment Factor

Data Source

Fireplaces 2.64 1
Woodstoves 2.45 1
Barbeques/Firepits 0.00 1
Natural Gas Combustion - Residential & Commercial 1.40 2
Natural Gas Combustion - Industrial varies 3
Diesel/Fuel Oil Combustion - Residential & Commercial 0.91 2
Diesel/Fuel Oil Combustion - Industrial varies 3
Coal Combustion 2.14 2
Propane Combustion 1.40 2
Incinerators 1.00 4
Structural Fires 1.00 5
Vehicle Fires 1.00 6
Wildland Fires 0.00 6
Other Unplanned Fires 0.00 6
Open Burning 1.00 6
Data Source
1 1997 Wood Combustion Survey, conducted for 1995 PM10 emissions inventory
2 Monthly sales data, reported by local fuel dealers.
3 Calculated for individual industrial sources using Equation IV.D-1. See Appendix C
4 Reported by local incinerators
5 Procedures for the Preparation of Emission Inventories for Carbon Monoxide and

Precursors of Ozone, Volume I: General Guidance for Stationary Sources.
6 IDEQ judgement, based on information from fire control agencies.

E. Projection to Future Years
The 1995 area source emissions were projected to 2000 and 2010 using the latest population and
socioeconomic projections provided by APA and presented in Table IV.E-117. For each
category, an appropriate growth indicator was chosen. Table IV.E-2 lists the area source
categories and the specific demographic used to project future year emissions. Emissions
projections were calculated by multiplying the 1995 annual and winter day emissions by the ratio
between the appropriate demographic factor for the future year and the factor for 1995. Table
IV.E-3 displays the projected annual area source carbon monoxide emissions for 1995, 2000, and
2010, while Table IV.E-4 gives the winter day emissions estimates for 1995, 2000, and 2010.

                                                          
17 From 1997 Demographic Report for Ada and Canyon Counties, APA Report No. 09-97, June
1997. Data can also be found in the PM10 emissions inventory (see Appendix A).
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Table IV.E-116: Ada County Demographic Data
1995 2000 2010

households 96,616 116,824 150,800
nonretail employment 132,307  161,326 202,345
retail employment  33,863 37,700 53,587
population 251,756 284,269 334,889

Table IV.E-2: Growth Indicators Used to Project Area Source Carbon Monoxide Emissions to
Future Years in Ada County

Residential Commercial Industrial
Wood Combustion Households NA NA
Natural Gas Combustion Households Retail Employment Nonretail Employment
Fuel Oil Combustion Households Retail Employment Nonretail Employment
Coal Combustion Households Retail Employment NA (see point sources)
Diesel Combustion NA NA Nonretail Employment
Propane Combustion Households Retail Employment Nonretail Employment
On-site Incinerators Constant-No growth anticipatedb
Structural Fires Households
Vehicle Fires Population
Other Unplanned Fires Constant-No growth anticipatedb
Wildland Fires Constant-No growth anticipatedb
Open Burninga Population
a Airport Training fires are restricted via permit limits on fuel combustion. Therefore these
emissions were assumed constant (i.e. no growth).
b Based on IDEQ engineering judgement.
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Table IV.E-3: Base Year & Projected Annual Carbon Monoxide Emissions for Ada County
Source Tons per Year Metric Tonnes per Year

1995 2000 2010 1995 2000 2010
Residential Wood Fireplaces 1,228.7 1,485.6 1,917.7 1,114.6 1,347.8 1,739.7
Residential Wood Stoves 803.6 971.7 1,254.3 729.0 881.5 1,137.9
Residential Barbeques/Fire Pits 22.3 26.9 34.8 20.2 24.4 31.5

Total Residential Wood 2,054.6 2,484.2 3,206.8 1,863.8 2,253.7 2,909.1
Residential Natural Gas 96.1 116.3 150.1 87.2 105.5 136.1
Residential Propane 0.3 0.3 0.4 0.2 0.3 0.4
Residential Fuel Oil 3.7 4.5 5.8 3.4 4.1 5.3
Residential Coal 0.8 0.9 1.2 0.7 0.9 1.1

Total Residential Fuel (less wood) 100.9 122.0 157.5 91.5 110.8 142.9
Commercial Natural Gas 88.3 98.3 139.7 80.1 89.2 126.8
Commercial Propane 0.4 0.4 0.6 0.4 0.4 0.6
Commercial Fuel Oil 8.4 9.3 13.3 7.6 8.5 12.0
Commercial Coal 0.1 0.1 0.2 0.1 0.1 0.2

Total Commercial Fuel Use 97.2 108.1 153.8 88.2 98.2 139.6
Industrial Natural Gas 79.9 62.7 78.7 72.5 56.9 71.4
Industrial Propane 0.6 0.8 0.9 0.6 0.7 0.9
Industrial Fuel Oil 5.7 6.9 29.5 5.1 21.3 26.8
Industrial Diesel 22.3 23.5 8.7  20.2 6.3 7.9

Total Industrial Fuel Use 108.5 93.9 117.8 98.4 85.2 107.0
Open Burning 5,472.6 6,166.8 7,247.7 4,964.8 5,594.6 6,575.1
Structural Fires 47.8 57.8 74.7 43.4 52.5 67.7
Vehicle Fires 2.2 2.4 2.9 2.0 2.2 2.6
Wild Fires 2,816.3 2,816.3 2,816.3 2,554.9 2,554.9 2,554.9
Other Unplanned Fires 42.5 42.5 42.5 38.6 38.6 38.6

Total Other Burning 8,381.4 9,085.8 10,184.1 7,603.7 8,242.8 9,238.9
Incinerators 0.5 0.5 0.5 0.4 0.4 0.4

Total Area Sources 10,743.1 11,894.4 13,820.5 9,746.0 10,791.1 12,537.9
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Table IV.E-4: Base Year & Projected Average Winter Day Carbon Monoxide Emissions for
Ada County

Source Pounds per Day Kilograms per Day
1995 2000 2010 1995 2000 2010

Residential Wood Fireplaces 17,773 21,491 27,741 8,062 9,748 12,583
Residential Wood Stoves 10,788 13,044 16,838 4,893 5,917 7,638
Residential Barbeques/Fire Pits 0 0 0 0 0 0

Total Residential Wood 28,561 34,535 44,579 12,955 15,665 20,221
Residential Natural Gas 738 892 1,151 335 405 522
Residential Propane 2 2 3 1 1 1
Residential Fuel Oil 19 22 29 8 10 13
Residential Coal 9 11 14 4 5 7
Total Residential Fuel (less wood) 768 927 1,197 348 421 543
Commercial Natural Gas 677 754 1,072 307 342 486
Commercial Propane 3 3 5 1 2 2
Commercial Fuel Oil 42 46 66 19 21 30
Commercial Coal 1 1 2 1 1 1

Total Commercial Fuel Use 723 804 1,145 328 366 519
Industrial Natural Gas 385 385 385 175 175 175
Industrial Propane 5 6 7 2 3 3
Industrial Fuel Oil 28 226 226 13 103 103
Industrial Diesel 226 34 43 103 16 20

Total Industrial Fuel Use 644 651 661 293 297 301
Open Burning 29,456 33,258 39,181 13,361 15,086 17,772
Structural Fires 262 317 409 119 144 186
Vehicle Fires 12 13 16 5 6 7
Wild Fires 0 0 0 0 0 0
Other Unplanned Fires 0 0 0 0 0 0

Total Other Burning 29,730 33,588 39,606 13,485 15,236 17,965
Incinerators 3 3 3 1 1 1

Total Area Sources 60,429 70,508 87,191 27,410 31,986 39,550
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V. NONROAD MOBILE SOURCES

A. Introduction
Emissions for nonroad mobile sources were estimated by combining an emissions factor with a
measure of activity. Emissions factors used to estimate carbon monoxide emissions were taken
from Procedures for Emission Inventory Preparation: Volume IV Mobile Sources, EPA, 1992.
Some source activity data was gathered directly for this inventory. When specific activity data
were not available, emissions were estimated by adjusting emissions data from the 1990 Provo-
Orem Emissions Inventories conducted by the EPA for the Nonroad Engine and Vehicle
Emission Study - Report, EPA 1991 (NEVES).

Section 4.2.3 of Procedures for Emissions Inventory Preparation, Volume IV: Mobile Sources,
“Options for Areas Without EPA Provided Inventories,” recommends that in the absence of
specific activity data, areas “choose one of the 33 areas (for which inventories were prepared),
which is similar in terms of climate and economic activity, so that the emissions inventories can
be produced by applying the ratio of the populations for the two areas . . . ”  Of the 33 areas
studied in NEVES, Provo-Orem, Utah was the area chosen to base Ada County’s nonroad carbon
monoxide emissions estimates. This decision was based on similarities in size, location,
elevation, and climate. To scale the 1990 Provo/Orem emissions estimates to 1995, the ratio of
the 1990 population of Ada County to the 1990 population of Provo/Orem was applied to the
NEVES 1990 emissions estimates, and then projected to 1995 using a growth factor based on the
Ada County population growth between 1990 and 1995.

Emissions from military aircraft and its supporting equipment were obtained directly from
Conformity Determination: 124th Fighter Group, Idaho Air National Guard, Boise, Idaho,
CH2MHill, 1996 (Idaho Air National Guard Conformity Determination).

Table V.A-1 lists the sources excluded from the nonroad portion of the inventory and a brief
justification. Emissions from lawn and garden equipment and marine recreational equipment are
assumed to be negligible or nonexistent during the winter months. Therefore, calculations for
average winter day emissions were prepared using a seasonal adjustment factor of zero.

Emissions estimates for aircraft and airport emissions were projected to future years based on
anticipated increases in aircraft operations given in the Federal Aviation Administration’s 1999
Northwest Mountain Regional Airport Plan (FAA). Emissions estimates for other nonroad
sources were projected to future years using demographic or economic factors provided by APA.
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Table V.A-1: Nonroad Mobile Sources Not Considered in the Emissions Inventory
Source Excluded Justification for Excluding

Helicopters (Military and Civilian) Negligible use in Ada County
Commercial Marine Vessels Activity does not occur in Ada County
Logging Equipment Activity does not occur in Ada County

B. Emissions Summary
Table V.B-1 gives the estimated annual and average winter day carbon monoxide emissions for
1995 from nonroad mobile sources. Winter day emissions for all sources were seasonally
adjusted (section V.D) based on a four-month season (November through February).

Table V.B-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Nonroad Mobile Sources

Source Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Military Aircraft & Support Equipment 252.0 228.6 1,381 626
Commercial Aircraft 387.6 351.6 2,028 919
General Aircraft 279.1 253.2 1,529 694
Ground Support Equipment 1,438.9 1,305.3 7,491 3,399

Total Aircraft/Airport 2,357.6 2,138.7 12,429 5,638
Construction Equipment 503.8 457.1 1,104 501
Light Commercial Equipment 1,695.3 1,538.0 9,289 4,214
Industrial Equipment 662.4 600.9 2,904 1,317
Agricultural Equipment 834.8 757.3 1,098 498
Lawn and Garden Equipment 8,018.6 7,274.5 0 0
Recreational Equipment 580.2 526.4 1,653 750
Marine Recreational Equipment 59.5 53.9 0 0

Total Other Nonroad 12,354.6 11,208.1 16,048 7,280
Locomotives 80.5 73.0 441 200
Total Nonroad Mobile Source 14,792.7 13,419.8 28,918 13,118

C. Methods and Data

1. Aircraft and Airports
Table V.C.1-1 shows the emissions estimates produced for military aviation activities,
commercial and general aircraft, and commercial airport ground support equipment. One
commercial airport, the Boise Air Terminal, and one Air National Guard installation are located
within the nonattainment area. Emissions for commercial aircraft, general aircraft, and airport
ground support equipment were calculated based on activity data obtained from the 1995 PM10
emissions inventory (Appendix A), default time-in-mode data and EPA emissions factors.
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Carbon monoxide emissions estimates for military aircraft and their supporting equipment were
taken directly from Conformity Determination: 124th Fighter Group, Idaho Air National Guard,
Boise, Idaho (CH2M HILL, 1996)18.

Table V.C.1-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Aircraft and Airport Ground Support Equipment.

Source Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/D

ay
Military Aircraft & Support Equipment 252.0 228.6 1381 626
Commercial Aircraft 387.6 351.6 2,028 919
General Aircraft 279.1 253.2 1,529 694
Airport Ground Support Equipment 1,438.9 1,305.3 7,491 3,399
Total 2,357.6 2,138.7 12,429 5,638

a. Commercial Aircraft
Table V.C.1.a-1 displays annual and winter day emissions estimates for aircraft flown for
commercial purposes. The activity unit used to estimate emissions from aircraft is the number of
landing and takeoff cycles (LTOs). LTO data for this carbon monoxide emissions inventory were
obtained from the 1995 PM10 emissions inventory. Emissions factors for each type of aircraft
were calculated using the method discussed in Appendix D. Parameters for these calculations
were obtained from EPA’s Procedures for Emission Inventory Preparation; Vol. IV: Mobile
Sources (1992).

                                                          
18 Table 19 on page 33. Copy located in Appendix D.
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Table V.C.1.a-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide
Emissions from Commercial Aircraft

Aircraft Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Boeing 727-100 13.6 12.4 56 25
Boeing 727-200 47.1 42.7 279 127
Boeing 737-200 22.4 20.3 100 45
Boeing 737-300 72.3 65.6 382 173
Boeing 737-500 16.7 15.2 104 47
Boeing 757-200 3.4 3.1 22 10
McDonnell Douglas DC-9-15F 0.3 0.3 1 0
McDonnell Douglas DC-9-30 14.4 12.9 84 38
McDonnell Douglas DC-9-40 0.2 0.2 2 1
McDonnell Douglas DC-9-80  0.01  0.01 0 0
McDonnell Douglas MD-83  0.01  0.01 0.1 0.05
McDonnell Douglas MD-87 0.04 0.04 0 0
Lockheed L1011 0.8 0.7 9 4
Fokker F28 127.0 115.2 626 284
Canada Air 14.1 12.8 71 32
De Havilland DH8 35.9 32.6 186 84
Embracer EMB120 3.3 3.0 25 12
Fairchild/Swearingen Metro 14.8 13.4 81 37
Firetankers 1.2 1.1 0 0

Total 387.6 351.6 2,028 919

i. Commercial Aircraft Activity Data
Both annual and winter LTO activity data for the Boise Air Terminal were obtained for the 1995
PM10 emissions inventory. The LTO data, presented in Table V.C.1.a.i-1, was taken from the
PM10 emissions inventory document and used to estimate 1995 carbon monoxide emissions
from commercial aircraft.
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Table V.C.1.a.i-1: Boise Air Terminal 1995 Commercial Aircraft LTO Data19

Aircraft Annual LTOs Winter LTOs
Boeing 727-100 506 124
Boeing 727-200 2,053 730
Boeing 737-200 1,481 397
Boeing 737-300 5,228 1,658
Boeing 737-500 1,207 449
Boeing 757-200 282 108
McDonnell Douglas DC-9-15F 16 3
McDonnell Douglas DC-9-30 804 282
McDonnell Douglas DC-9-40 12 7
McDonnell Douglas DC-9-80 1 0
McDonnell Douglas MD-83 1 1
McDonnell Douglas MD-87 6 0
Lockheed L1011 6 4
Fokker F28 5,193 1,534
Canada Air 1811 546
De Havilland DH8 4,370 1360
Embracer EMB120 397 185
Fairchild/Swearingen Metro 4,707 1,541
Firetankers 87 0

ii. Commercial Aircraft Emissions Factors
Commercial aircraft carbon monoxide emissions factors are a function of the number and type of
engines used on an aircraft, the operational mode of the engine (one of five that make up an LTO
cycle: approach, taxi/idle-in, taxi/idle-out, takeoff, and climb out), the duration an engine is in a
particular mode, and the amount of fuel received by an engine in a given mode (in pounds of fuel
per minute). Each specific type of commercial aircraft is powered by several engine types, each
with their own carbon monoxide emissions profiles. Therefore, emissions factors for each type of
commercial aircraft must be calculated using Equation V.C.1.a.ii-1. Parameters for Equation
V.C.1.a.ii-1 were obtained from EPA’s Procedures for Emission Inventory Preparation; Vol. IV:
Mobile Sources (1992)20. Because specific time-in-mode data for commercial aircraft traffic at
the Boise Air Terminal were not available, EPA default time-in-mode data were used in the
emissions factor calculations21. The specific calculations used to produce commercial aircraft
emissions factors and the emissions factors produced are located in Appendix D.
                                                          
19 Taken from the PM10 emissions inventory presented in Appendix A.

20 Tables 5.2, 5.3, and 5.4.

21 From Table 5.1 of Procedures for Emission Inventory Preparation; Vol. IV: Mobile Sources
(EPA, 1992).
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Equation V.C.1.a.ii-1
Emissions factors for each type of commercial aircraft were calculated using the equation22:

F = P x EF x F x N x T

Where:
F = CO emissions factor for a specific commercial aircraft type (lbs. CO/ LTO cycle)
P = Fraction of aircraft type that utilize a particular engine model
EF = CO emissions factor for a specific commercial aircraft type with a specific engine
         model in a particular operational mode. (lbs. CO/ 1000 lbs fuel)
F = Fuel flow through an engine (lbs. fuel/min).
N = Number of engines used to power the aircraft.
T = Duration (in minutes) the engine is in a particular mode.

                                                          
22 Taken from: Procedures for Emission Inventory Preparation; Vol. IV: Mobile Sources (EPA,
1992).
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iii. Commercial Aircraft Emissions Calculations
Aircraft specific carbon monoxide emissions factors (Located in Appendix D) were multiplied by
Boise Air Terminal LTO data (Table V.C.1.a.i-1) to produce emissions estimates in pounds of
carbon monoxide per year for each specific aircraft type. The emissions estimates for all
commercial aircraft types were summed to produce an overall estimate in pounds of carbon
monoxide emissions per year from commercial air traffic at the Boise Air Terminal. This was
then converted from lb/year to tpy and metric tons per year. Winter day emissions were
seasonally adjusted (Section V.D) to lbs/ (winter)day and kg/ (winter) day based on winter LTO
data for a four month (November through February) period23.

b. General Aviation
This category of aircraft includes nonmilitary aircraft used for recreation, personal transport, and
other nonmilitary and noncommercial activities. Again, LTOs are the activity unit used to
estimate emissions from general aircraft. Annual LTO data for general aircraft traffic at the Boise
Air Terminal were obtained from the 1995 PM10 emissions inventory.

Detailed information about the specific general aircraft types was not available, so a default
carbon monoxide emissions factor from Procedures for Emissions Inventory Preparation
Volume IV: Mobile Sources (EPA 1992)24 was used.

i. General Aviation Activity Data
General aviation aircraft activity accounted for 46,465 of the LTOs at the Boise Air Terminal.
Annual LTO data were obtained from the 1995 PM10 emissions inventory, given in Appendix A.
Information on winter LTOs was not available for general aircraft.

ii. General Aviation Emissions Factors
Aircraft emissions rates are functions of engine type, the engine’s operational mode, duration of
the mode, and the engine’s fuel consumption rate in a given mode. Unfortunately, detailed local
information needed to calculate specific emissions factors were not available. Therefore, a
default carbon monoxide emissions factor of 12.014 lbs. CO/LTO from Procedures for
Emissions Inventory Preparation Volume IV: Mobile Sources (EPA 1992)22 was used.

iii. General Aviation Emissions Calculations
The default general aircraft carbon monoxide emissions factor was multiplied by the Boise Air
Terminal LTO data for general aircraft to produce emissions estimates in pounds of carbon
monoxide per year. This estimate was then converted from lb/year to tpy and metric tons per
year. Annual carbon monoxide emissions estimates were  seasonally adjusted (Section V.D) to
lbs./winter day and kg/winter day.

                                                          
23 Seasonal adjusted aircraft emissions in lbs/winter day  = (wintertime LTOs × aircraft emissions
factor) ÷ 120 days in winter period. CO season defined as winter day.

24 12.014 lb. CO/ LTO from Section 5.2.4.2.
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c. Airport Ground Support Equipment
Airport ground support equipment are airport-based equipment used to meet the needs of the
airport and its parked aircraft. For example, ground support equipment are used to haul baggage
from one aircraft to another, tow aircraft, or supply power and conditioned air to parked aircraft.
Airport ground support equipment are classified according to the type of fuel used by the engine,
the type of cooling system used by the engine, and the power rating of the engine. The majority
of airport ground support equipment at the Boise Air Terminal have engines that burn gasoline,
diesel, liquefied petroleum gas (LPG), or jet fuel, are either air or water cooled, and have a
variety of power ratings.

Airport ground support equipment population data were obtained from the 1995 PM10 emissions
inventory. Emissions factors for airport ground support equipment were matched to equipment of
varying types of engines. Because of an absence of specific local data, parameters needed to
estimate emissions were obtained from the California Air Resources Board (CARB) report, Air
Pollution Mitigation Measures for Airports and Associated Activity (CARB, 1994)25. Specific
parameters used to match emissions factors to ground support equipment are given in Appendix
D. Table V.C.1.c-1 displays the estimated carbon monoxide emissions from airport ground
support equipment at the Boise Air Terminal.

                                                          
25 Section 4



Northern Ada County Carbon Monoxide Maintenance Plan and Redesignation Request

Appendix A-1 45

Table V.C.1.c-1: 1995 Boise Air Terminal Ground Support Equipment Carbon Monoxide
Emissions

Equipment Type Tons/year
CO

Metric
Tonnes
CO/year

lbs.
CO/winter

day

kg CO/
Winter day

AC Units 1.2 1.1 6 3
Air Start Units  9.2 8.3 48 22
Aircraft Tugs (Narrow
Body)

90.7 82.3 472 214

Baggage Tugs 411.8 373.6 2144 972
Belt Loaders 111.8 101.4 582 264
Buses 33.8 30.7 176 80
Cargo Loaders 6.8 6.2 35 16
Cartsa 8.9 8.1 47 21
Deicers 6.6 6.0 35 16
Forklifts 11.8 10.7 61 28
Fuel Trucks 92.9 84.3 484 219
GPUs 194.4 176.4 1012 459
Lav Cartsa 0.4 0.4 2 1
Lav Trucksa 10.4 9.5 54 25
Lifts 9.9 9.0 52 24
Maintenance Trucks 170.5 154.6 887 403
Other Types of Equipment 6.2 5.7 33 15
Pickups 168.2 152.6 876 397
Service Trucks 45.2 41.0 236 107
Vans 45.3 41.1 236 107
Water Trucks 2.5 2.2 13 6

Total 1,438.9 1,305.3 7,491 3,399
a Diesel carts were grouped with "Other types of equipment" due to lack of information. Diesel
lav trucks were grouped with diesel maintenance trucks due to lack of data.

i. Airport Ground Support Equipment Activity Data
Airport ground support equipment population data were obtained from the Boise Air Terminal
for the 1995 PM10 emissions inventory. Table V.C.1.c.i-1 gives the 1995 equipment population
data used in the calculation to estimated ground support equipment emissions. The population of
unspecified equipment types was distributed amongst the four specified equipment types before
carbon monoxide emissions estimates were produced. This was achieved using typical equipment
population statistics obtained from the California Air Resources Board (CARB) report, Air
Pollution Mitigation Measures for Airports and Associated Activity (CARB, 1994)26. The
calculations and parameters used to estimate airport ground support equipment activity at the
Boise Air Terminal are found in Appendix D. In some instances, jet fuel equipment types used at
                                                          
26 Section 4. Data is also located in Table 3-10 of the PM10 emissions inventory found in Appendix A.
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the Boise Air Terminal were assigned diesel equipment factors from the CARB document due to
lack of data.

Table V.C.1.c.i-1: 1995 Ground Support Equipment Population Data for Boise Air Terminal
Equipment Type Diesel Gasoline LPG Jet Fuel A Unspecified

AC Units 3 1 0 1 2
Air Start Units 2 2 0 2 0
Aircraft Tugs (Narrow) 2 5 0 2 3
Baggage Tugs 4 30 0 0 4
Belt Loaders 6 15 0 0 4
Buses 1 2 0 0 0
Cargo Loaders 1 1 0 0 0
Carts 2 1 0 0 25
Deicers 2 12 0 0 1
Forklifts 0 2 4 0 0
Fuel Trucks 6 10 0 0 0
GPUs 10 8 0 3 0
Lav Carts 0 1 0 0 0
Lav Trucks 1 0 0 0 1
Lifts 0 2 0 0 0
Maintenance Trucks 7 21 0 0 1
Other Types of Equipment 13 4 0 0 1
Pickups 0 36 0 0 1
Service Trucks 0 3 0 0 1
Vans 0 15 0 0 2
Water Trucks 0 1 0 0 0

ii. Airport Ground Support Equipment Emissions Factors
Emissions factors for airport ground support equipment are given in terms of grams of carbon
monoxide per horsepower hour, and are engine specific. Factors must be matched to equipment
of varying fuel types, engine types, and average durations of use. Emissions factors were taken
from Air Pollution Mitigation Measures for Airports and Associated Activity (CARB, 1994).
Emissions factors and the data used to assign emissions factors to ground support equipment
types are given in Appendix D.

iii. Airport Ground Support Equipment Emissions Calculations
Equation V.C.1.c.iii-1 was used to calculate carbon monoxide emissions estimates for ground
support equipment. This equation produced estimates in terms of pounds of carbon monoxide per
day. This number was then multiplied by 365 days/year to arrive at an annual emissions estimate
and seasonally adjusted to produce estimates for lbs./winter day and kg/winter day. Annual
emissions were converted to tpy and metric tonnes/year.
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Equation V.C.1.c.iii-127
Emissions for each fuel type of airport ground support equipment were estimated using the
equation:

E = N x hp x LF x U x F x C

Where:
E = CO emissions estimate (lbs. CO/day).
N = Population of airport ground support equipment category at the Boise Air Terminal
hp = Rated horsepower (hp) of the equipment’s engine.
LF = Load factor (dimensionless)
U = Average duration a piece of equipment is used (hours/day)
F = CO emissions factor for the ground support equipment category (grams/hp hour)
C = conversion factor from grams/day to lbs/day (1 lb./453.59 grams)

2. Locomotives
Table V.C.2-1 reveals the carbon monoxide from emissions estimated from line haul
locomotives. Emissions were calculated using activity data collected for this emissions inventory
and emissions factors from Procedures for Emission Inventory Preparation: Volume IV Mobile
Sources, (EPA, 1992).

�Table V.C.2-1: Ada County 1995 Annual Carbon Monoxide Emissions for Locomotives
Annual Average Average Winter Day

Tons/Year Metric
Tonnes/Year

Pounds/Day Kilograms/Day

80.5 73.0 441 200

a. Locomotive Activity Data
The amount of fuel (in gallons) consumed per year was used to estimate emissions from
locomotives. Local railroads were contacted via a telephone survey to determine fuel
consumption of line haul locomotives in Ada County in 1995. Of the four companies contacted,
only one was operating line haul locomotives in Ada County in 1995. They used 2,571,282
gallons of fuel in the nonattainment area in 1995.

b. Locomotive Emissions Factors
Because specific data pertaining to the locomotive engines used in the area was not available, a
default emissions factor of 0.0626 lbs. CO/gallon fuel was used to estimate emissions. The
default factor was obtained from Procedures for Emission Inventory Preparation: Volume IV
Mobile Sources, (EPA, 1992).

                                                          
27 From Air Pollution Mitigation Measures for Airports and Associated Activity (EEA, 1994)
Section 4.
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c. Locomotive Emissions Calculations
The default carbon monoxide emissions factor was multiplied by the fuel use data supplied by
the phone survey to produce emissions estimates in lbs. CO/year. This estimate was then
converted from lbs./year to tpy and metric tons/year. Annual carbon monoxide emissions
estimates were  seasonally adjusted (Section V.D) to lbs./winter day and kg/winter day.

3. Agricultural Equipment
Table V.C.3-1 provides carbon monoxide emissions estimates for agricultural equipment.
Activity data, in horsepower-hours, were calculated based on equipment population estimates,
horsepower estimates, general equipment population statistics, load factors, and hours of use28.
Carbon monoxide emissions factors from NEVES were applied to the activity data to estimate
emissions.

Table V.C.3-1: 1995 Ada County Annual Carbon Monoxide Emissions from Agricultural
Equipment

Source
Annual Average Average Winter Day

Tons/Year Metric
Tonnes/Year

Pounds/Day Kilograms/Day

Equipment Type Gas Diesel Gas Diesel Gas Diesel Gas Diesel
Two Wheel Tractor 278.1 0.0 252.3 0.0 366 0 166 0
Agricultural Tractor 20.2 410.4 18.3 372.3 27 540 12 245
Agricultural Mower 111.3 0.0 100.9 0.0 146 0 66 0
Baler 0.0 5.4 0.0 4.9 0 7 0 3
Combine 2.6 6.8 2.4 6.2 3 9 2 4
Total by Fuel Type 412.2 422.6 373.9 383.4 542 556 246 252

Total 834.8 757.3 1,098 498

a. Agricultural Equipment Activity Data
Equipment activity data in terms of horsepower hours are needed to estimate emissions.
Therefore, to calculate horsepower hours, 1995 Ada County equipment fuel type and population
data were estimated using the PM10 emissions inventory and 1990 Provo-Orem NEVES data.
The PM10 emissions inventory provided estimated totals of 1995 equipment population data29.
                                                          
28 Equipment population statistics from the PM10 emissions inventory, horsepower estimates,
general equipment population statistics, load factor data, and use data from  Nonroad Engine and
Vehicle Emission Study - Report, EPA 1991 (NEVES).

29 1995 equipment population was estimated using the Census of Agriculture-1992 (U.S.
Department of Commerce) and Ada county population growth from 1992-1995 (See Appendix
A, PM10 inventory, for more detailed explanation).
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These Ada County equipment population totals were then apportioned to use categories based on
NEVES fuel use data. Table V.C.3.a-1 presents the apportioned population data.

Table V.C.3.a-1: 1995 Ada County Agricultural Equipment Population
Equipment Type Equipment

Populationa
Percent
Gasoline

Number
Gasoline

Percent Dieselb Number Diesel

2 Wheel Tractor 947 100.00% 947 0.00% 0

Agricultural Tractor 1543 0.23% 4 99.77% 1539

Agricultural Mower 374 100.00% 374 0.00% 0

Baler 516 0.00% 0 100.00% 516

Combine 134 0.64% 1 99.36% 133

a From PM10 emissions inventory
b From NEVES (pg. 20, average of Inventories A and B).

Once the population data was apportioned by equipment and fuel type, NEVES data on hours of
use, engine load factors, and engine horsepower were selected. Table V.C.3.a-2 gives the
NEVES factors used to calculate agricultural equipment activity data and the activity data used to
estimate carbon monoxide emissions. The equipment’s activity in horsepower-hours was
calculated using Equation V.C.3.a-1.

Equation V.C.3.a-1
Annual agricultural equipment activity in Ada County was estimated using the following equation:

A =  N x P x hp x lf x U

Where:
A = Annual Activity (horsepower-hours/year)
N = 1995 Ada County equipment population
P = Fraction of fuel type
hp = Average horsepower for equipment type (horsepower)
lf = Average load factor for equipment type (dimensionless)
U = Average usage hours (hours/ year)
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Table V.C.3.a-2: 1995 Ada County Agricultural Equipment Horsepower Hours
Fuel
Type

Equipment
Type

Apportioned Ada County
Equipment Population

Avg.
Hpa

Load
Factora

Usage
(hrs/yr)a

1995
Hp-Hrs

Gasoline 2 Wheel 947 7 0.62 225.9 928,444
Tractor 4 87 0.62 456.5 98,494
Mower 374 11 0.48 123.4 243,680
Combine 1 131 0.74 86.3 8,366

Diesel Tractor 1539 98 0.7 394.3 41,628,380
Baler 516 74 0.58 58.0 1,284,510
Combine 133 152 0.7 103.5 1,464,649

a From NEVES pgs. 20-24

b. Agricultural Equipment Emissions Factors
Emissions factors, given in Table V.C.3.b-1 in terms of grams of carbon monoxide per
horsepower-hour, were obtained from EPA’s NEVES document and applied to the calculated
activity data in TableV.C.3.a-2.

Table V.C.3.b-1: Agricultural Equipment Carbon Monoxide Emissions Factors
Equipment Type Emissions Factor (g/Hp-hour)a

Gasoline Diesel
2 Wheel Tractor 271.70 NA
Agricultural Tractor 185.90 8.94
Agricultural Mower 414.20 NA
Baler NA 3.78
Combine 283.40 4.20
a From NEVES pages 28 and 32.

c. Agricultural Equipment Emissions Calculations
Equation V.C.3.c-1 was used to estimate carbon monoxide emissions from agricultural
equipment. This equation produced estimates in terms of  lbs. carbon monoxide/year. This annual
emissions estimate was converted to tpy and metric tonnes/year and seasonally adjusted to
produce estimates for lbs./winter day and kg/winter day.
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Equation V.C.3.c-1
The carbon monoxide emissions for agricultural equipment were estimated using the following
equation:

E = F  x A x C

Where:
E = CO Emissions (lb./year)
F = Emissions factor (g CO/hp-hour)
A = Calculated activity data from Equation V.C.3.a-1 (hp-hour)
C = Conversion factor from grams to pounds (1 lb./453.59 grams)

4. Other Nonroad Sources
Table V.C.4-1 shows the emissions estimated from construction equipment, light commercial
equipment, industrial equipment, lawn and garden equipment, recreational equipment, and
marine recreational vessels (i.e., other nonroad emissions sources). Emissions were calculated by
adjusting emissions data from the NEVES 1990 Provo-Orem emissions inventory to Ada County
levels using the difference in 1990 populations. These Ada County estimates were then projected
to 1995 levels using the difference in population in Ada County between 1990 and 1995.

Ada County contains few trails, parks, and boating facilities  where recreational vehicles and/or
recreational marine vessels are operated. Because of this, 1995 annual PM10 emissions estimates
for recreational vehicles and marine vessels in the 1995 PM10 emissions inventory were reduced
from NEVES estimates by 50% and 75% respectively30. These reductions were also made for
annual carbon monoxide emissions estimates.

Table V.C.4-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Other Nonroad Sources

Source Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Construction Equipment 503.8 457.1 1,104 501
Light Commercial Equipment 1,695.3 1,538.0 9,289 4,214
Industrial Equipment 662.4 600.9 2,904 1,317
Lawn and Garden Equipment 8,018.6 7,274.5 0 0
 Recreational Equipment 580.2 526.4 1,653 750
Marine Recreational Vessels 59.5 53.9 0 0

Total 11,519.8 10,450.8 14,950 6,782

                                                          
30 Based on IDEQ engineering judgement.
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a. Emissions Adjustments from Provo-Orem Study for Other Nonroad Sources
Emissions for construction equipment, light commercial equipment, industrial equipment, lawn
and garden equipment, recreational vehicles, and recreational marine vessels were calculated
using procedures documented in EPA’s Procedures for Emissions Inventory Preparation,
Volume IV: Mobile Sources (EPA 1992). Section 4.2.3 of that document, “Options for Areas
Without EPA Provided Inventories,” recommends that metropolitan areas for which EPA did not
prepare 1990 NEVES inventory “choose one of the 33 areas (for which inventories were
prepared), which is similar in terms of climate and economic activity, so that the emissions
inventories can be produced by applying the ratio of the populations for the two areas . . . ”  Of
the 33 areas studied in for the NEVES, Provo-Orem, Utah was the area chosen on which to base
Ada County’s nonroad carbon monoxide estimates, due to similarities in size, location, elevation,
and climate.

The NEVES study conducted two separate emissions inventories: Inventory A was the EPA’s
best estimate of emissions using a top-down approach to allocate equipment populations to the
NEVES metropolitan areas from state-level data. Inventory B was developed by updating
Inventory A’s equipment population data using equipment manufacturers’ population statistics.
In accordance with EPA’s general recommendation, Ada County’s nonroad carbon monoxide
emissions were estimated using the averaged emissions of NEVES (1990 Provo-Orem) Inventory
A and Inventory B. Table V.C.4.a-1 displays the NEVES Inventory A, Inventory B, and average
carbon monoxide emissions for the Provo-Orem area.

Table V.C.4.a-1: Average of 1990 Provo-Orem Inventory A and Inventory B
Equipment Type Inventory A (tpy) Inventory B (tpy) Average (tpy)
Construction 593 462 528
Light Commercial 1,775 1,775 1,775
Industrial 892 495 694
Recreational 1,424 1,006 1,215
Marine Recreational 209 289 249
Lawn and Garden 8,900 7,891 8,396

The average emissions in Table V.C.4.a-1 were then multiplied by a growth and apportionment
factor to adjust the 1990 Provo-Orem emissions to 1995 Ada County levels. This growth and
apportionment factor (0.9551) was calculated by dividing the 1995 population of Ada County by
the 1990 population of Provo-Orem, Utah. Appendix D contains the specific figures used to
calculate the growth and apportionment factor.

b. Other Nonroad Sources Calculations
Equation V.C.4.b-1 was used to estimate carbon monoxide emissions from construction
equipment, light commercial equipment, industrial equipment, lawn and garden equipment,
recreational vehicles, and recreational marine vessels. This equation produced estimates in terms
of tpy carbon monoxide. This annual emissions estimate was converted to metric tonnes/year and
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seasonally adjusted to produce estimates for lbs./winter day and kg/winter day. Emissions
estimates for  recreational vehicles and marine vessels were reduced by 50% and 75%
respectively, because Ada County contains few trails, parks, and boating facilities  where
recreational vehicles and/or recreational marine vessels are operated.

Equation V.C.4.b-1
The carbon monoxide emissions for construction equipment, light commercial equipment,
industrial equipment, lawn and garden equipment, recreational vehicles, and recreational marine
vessels were estimated using the following equation:

EAda = EP-O x G

Where:
EAda = Ada County CO Emissions (tpy)
EP-O = Average Provo-Orem Emissions from Table V.C.4.a-1(tpy)
G = Growth and apportionment factor (0.9551)

D. Seasonal Adjustment
Nonroad source emissions were seasonally adjusted from annual emissions to average winter day
emissions by converting an annual average to an average daily emissions estimate (dividing by
365 days/year), and then multiplying by a seasonal adjustment factor. These factors are presented
in Table V.D-1. Appendix D contains the information used to produce seasonal adjustment
factors. For commercial aircraft, specific seasonal activity data was available from which a
seasonal adjustment factor was created. This factor was applied to carbon monoxide emissions
from airport ground support equipment under the assumption ground support equipment are used
only in support of commercial aircraft. Based on information provided by the Boise Air
Terminal, it is assumed that general aviation activity is consistent throughout the year. Therefore,
annual emissions were divided by 365 days/year to determine winter day emissions (i.e. a
seasonal adjustment factor of 1.0). The use of  lawn and garden equipment and recreational
marine vessels are assumed negligible in the nonattainment area during the winter months (i.e.,
November through February). Therefore, no winter day emissions estimates were made for these
sources (i.e., these sources were given seasonal adjustment factors of 0).
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Table V.D-1: Factors Used to Seasonally Adjust Nonroad Mobile Source Carbon Monoxide
Emissions

Seasonal Adjustment Factor Data Source
Military Aircraft & Supporting Equip. 1.00 1
Commercial Aircraft Based on aircraft LTO data. 2
General Aircraft 1.00 3
Airport Ground Support Equipment 0.95 4
Construction Equipment 0.40 5
Light Commercial Equipment 1.00 5
Industrial Equipment 0.80 5
Agricultural Equipment 0.24 5
Recreation Vehicles 0.52 5
Lawn and Garden Equipment 0.00 6
Recreational Marine Vessels 0.00 6
Locomotives 1.00 7

Data Source
1 Conformity Determination: 124th Fighter Group, Idaho Air National Guard, Boise,

Idaho, CH2MHill, 1996
2 Specific seasonal LTO data by aircraft, Boise Air Terminal records
3 Boise Air Terminal assumption
4 Derived from Boise Air Terminal winter LTO data wintertime LTOs/( 33.3% (1 third

of year) × 1995 LTOs)
5 NEVES
6 IDEQ’s engineering judgement - winter emissions are negligible
7 Based on Information supplied by locomotive companies

E. Projection to Future Years

1. Summary of Emissions Projections
1995 nonroad mobile source emissions were projected to 2000 and 2010 using either the latest
population and socioeconomic projections provided by APA (Table IV.E-1) or calculated
impacts produced using FAA activity forecasts. For each category, an appropriate growth
indicator was chosen. Emissions projections calculated with APA demographic data were
calculated by multiplying the 1995 annual and winter day emissions by the ratio between the
appropriate demographic factor for the future year and the factor for 1995. Table V.E-1 displays
the projected annual nonroad mobile source carbon monoxide emissions for 1995, 2000, and
2010, while Table V.E-2 gives the winter day emissions estimates for 1995, 2000, and 2010.
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Table V.E-1: Base Year & Projected Annual Carbon Monoxide Emissions for Ada County
Source Tons per Year Metric Tonnes per Year

1995 2000 2010 1995 2000 2010
Military Aircraft & Support Equipment 252.0 252.0 252.0 228.6 228.6 228.6
Commercial Aircraft 387.6 620.1 736.3 351.6 562.5 668.0
General Aircraft 279.1 334.9 390.8 253.2 303.8 345.5
Airport Support Equipment 1,438.9 2,301.9 2,733.6 1,305.3 2,088.3 2,479.9

Total Aircraft/Airport 2,357.6 3,508.9 4,112.7 2,138.7 3,183.2 3,722.0
Construction Equipment 503.8 609.2 786.4 457.1 552.7 713.4
Light Commercial Equipment 1,695.3 1,887.4 2,682.8 1,538.0 1,712.3 2,433.8
Industrial Equipment 662.4 807.6 1,013.0 600.9 732.7 919.0
Agricultural Equipment 834.8 834.8 834.8 757.3 757.3 757.3
Lawn and Garden Equipment 8,018.6 9,695.7 12,515.5 7,274.5 8,796.0 11,354.1
Recreation Equipment 580.2 655.2 771.8 526.4 594.4 700.2
Marine Recreation Equipment 59.5 67.1 79.1 53.9 60.9 71.7

Total Other Nonroad 12,354.6 14,557.0 18,683.4 11,208.1 13,206.3 16,949.5
Locomotives 80.5 80.5 80.5 73.0 73.0 73.0

Total Nonroad 14,792.7 18,146.4 22,876.6 13,419.8 16,462.5 20,744.5
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Table V.E-2: Base Year & Projected Average Winter Day Carbon Monoxide Emissions for Ada
County from Non-Road Mobile Sources

Source Pounds per Day Kilograms per Day
1995 2000 2010 1995 2000 2010

Military Aircraft & Support Equipment 1,381 1,381 1,381 626 626 626
Commercial Aircraft 2,028 3,243 3,850 919 1,471 1,747
General Aircraft 1,529 1,835 2,141 694 832 971
Airport Support Equipment 7,491  11,983 14,229 3,399 5,435 6,454

Total Aircraft/Airport 12,429 18,442 21,601 5,638 8,364 9,798
Construction Equipment 1,104 1,335 1,724 501 606 782
Light Commercial Equipment 9,289 10,342 14,700 4,214 4,691 6,668
Industrial Equipment 2,904 3,540 4,441 1,317 1,606 2,014
Agricultural Equipment 1,098 1,098 1,098 498 498 498
Lawn and Garden Equipment 0 0 0 0 0 0
Recreation Equipment 1,653 1,867 2,199 750 847 998
Marine Recreation Equipment 0 0 0 0 0 0

Total Other Nonroad 16,048 18,182 24,162 7,280 8,248 10,960
Locomotives 441 441 441 200 200 200

Total Nonroad 28,918 37,065 46,204 13,118 16,812 20,958

2. Aircraft and Airport Emissions Projections
Due to increased activity at the Boise Air Terminal, a three phased expansion is planned to begin
starting in 2000. This expansion will increase the amounts of carbon monoxide produced from
airport activities and air traffic. However, specific carbon monoxide emissions estimates for the
proposed expansion were not available at the time this inventory was created. Therefore, IDEQ
produced conservative growth factors based on projected aviation operations from the U.S.
Department of Transportation’s FAA’s 1999 Northwest Mountain Regional Airport Plan31 and
on growth estimations made in the 1995 PM10 emissions inventory for general aviation
operations.

a. Aircraft and Airport Emissions Projections to 2000
The FAA’s 1999 Northwest Mountain Regional Airport Plan estimates future year aviation
operations. Total nonmilitary aircraft use at the Boise Air Terminal is estimated in the plan, but
the estimates are not separated into general and commercial aviation categories. Therefore,
projections of general aircraft activity from 1995 to 2000 were based on a growth factor provided
by the Boise Air Terminal for the 1995 PM10 emissions inventory. Commercial aviation use in
the year 2000 was estimated by subtracting the general aviation operations estimate from the total
aviation operations estimates for the Boise Air Terminal in 2000 (from the FAA document). The
number of commercial aircraft operations projected for 2000 was then divided by the number of
1995 operations to create a commercial aircraft growth factor for 200032. Because airport ground
                                                          
31 From Table 3-6

32 Operations = 2 × LTOs. Y2K operations ÷ 1995 operations = Y2K growth factor.
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support equipment are almost entirely used to support commercial aircraft, the commercial
aircraft projection factor was used for airport ground support equipment. Table V.E.2.a-1
provides the operational data used to arrive at aircraft projection factors for 2000.

Table V.E.2.a-1: Data Used to Produce the Airport Projection Factors for the Year 2000.
1995 aircraft
operationsa

Estimated
operations for 2000

Projection
Factor

Total Operations/Factor 149,265 200,977b 1.35
General Aircraft Operations/Factor 92,929 111,515 1.2a
Commercial Aircraft Operations/Factor
and Ground Support Equipment Factor

56,336 89,462c 1.6

a From PM10 SIP.
b From FAA’s 1999 Northwest Mountain Regional Airport Plan.
c Difference between 200,977 and 111,515.

b. Aircraft and Airport Emissions Projections to 2010
The FAA’s 1999 Northwest Mountain Regional Airport Plan also gives an estimation of total
nonmilitary aviation operations anticipated for 2010. This estimate of total aircraft operations
was used to produce an overall growth factor for the Boise Air Terminal of 1.2 for the years 2000
to 2010. Commercial aviation operations for 2010 were then approximated by multiplying the
commercial aviation operation estimates for 2000 by the total operational growth factor for 2000
to 2010 (i.e., for both commercial and general aircraft combined, 1.2 ). This commercial aircraft
operations estimate for the year 2010 was divided by the 1995 commercial aircraft operations to
provide a 1995 to 2010 growth factor for commercial aircraft. Again it was assumed that  airport
ground support equipment are used almost entirely to support commercial aircraft. Therefore, the
commercial aircraft growth factor for 1995 to 2010 was  used to estimate future airport ground
support equipment carbon monoxide emissions.

General aviation operations were projected to 2010 by subtracting the commercial aviation
estimates for 2010 from the total aviation estimates for 2010 (from the FAA document). The
projected general aircraft operations for 2010 were divided by the number of 1995 general
aircraft operations to create a growth factor for 1995 to 2010 for general aircraft. Table V.E.2.b-1
supplies the operational data used to arrive at aircraft activity growth factors for 2010.

TableV.E.2.b-1: Data Used to Produce the Airport Projection Factors for the Year 2010
1995 aircraft
operationsa

Estimated
operations for 2010

Growth
Factor

Total Operations/Factor 149,265 238,481b 1.6
General Aircraft Operations/Factor 92,929 132,324c 1.4
Commercial Aircraft Operations/Factor
and Ground Support Equipment Factor

56,336 106,157d 1.9

a From PM10 SIP.
b From FAA’s 1999 Northwest Mountain Regional Airport Plan.
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c Difference between 238,481 and 106,157.
d Estimated using FAA’s projected operations at the Boise Air Terminal for 2000 and 2010.

3. Nonroad Mobile Emissions Projections for Sources Other than Aircraft and Airport
For nonroad source emissions that were not related to aircraft or airport, emissions projections
for 2000 and 2010 were based on the latest population and socioeconomic projections prepared
by APA33. For each of these categories, an appropriate growth indicator was chosen. Table
V.E.3-1 lists the nonairport related nonroad mobile source categories and the specific
demographic used to project future year emissions. Emissions projections were calculated by
multiplying the 1995 emissions by the ratio of the appropriate demographic factors. Table IV.E-1
lists the Ada County demographic data used to project both area and the nonairport related
nonroad mobile source emissions to the years 2000 and 2010.

Table V.E.3-1: Growth Indicators Used to Project Nonroad Mobile Source Carbon Monoxide
Emissions to Future Years in Ada County (Excludes Aircraft and Airport Related Sources)

Source Growth Factor
Construction Equipment Households
Light Commercial Equipment Retail employment
Industrial Equipment Nonretail employment
Agricultural Equipment No growth anticipateda
Lawn and Garden Equipment Households
Recreation Equipment Population
Marine Recreation Equipment Population
Locomotives No growth anticipatedb
a Due to limited acreage available for additional agricultural use within the nonattainment area.
b Based on IDEQ engineering judgement.

                                                          
33 From 1997 Demographic Report for Ada and Canyon Counties, APA Report No. 09-97, June
1997. Data can also be found in the PM10 emissions inventory (see Appendix A).
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VI. ONROAD MOBILE SOURCES

A. Introduction
This section deals specifically with carbon monoxide emissions created by onroad transportation
sources such as cars, trucks, or other motor vehicles. The main references for preparation of this
chapter were the Mobile 5 User's Guide and Procedures for Emission Inventory Preparation,
Volume IV: Mobile Sources. (EPA-450/4-81-026d, Revised 1992).

Vehicle miles traveled (VMT) are a measure of the total miles driven by all vehicles in a given
time period for a given area. VMT were estimated by APA for each roadway type using TP+, a
widely used travel demand forecasting model. TP+ generates VMT based on weekday traffic
demands. Emissions were estimated by multiplying VMT for each roadway type by an emissions
factor that is specific to a given roadway type with a specific average speed. Emissions factors
were generated using MOBILE5b, the most recent version of  EPA’s emissions model.
Emissions factors generated by MOBILE5b vary depending on many parameters, including
vehicle speed, ambient temperature, and vehicle fleet mix. Two separate types of emissions
factors were developed. One set of factors was generated for Ada County vehicles, which are
subject to an emissions testing program. Another set of factors were generated for vehicles
operating in Ada County, but registered outside of the emissions testing area.

In Ada County, the time span between November and February is typically the period when cold
temperatures or stagnation events contribute to high concentrations of carbon monoxide. Because
of this, emissions estimates were derived using MOBILE5b under winter conditions. The
resulting average winter day emissions estimates were multiplied by 365 days/year to give
conservative annual emissions estimates.

B. Emissions Summary
Vehicles that are registered in Ada County are subject to an annual vehicle emissions test.
However, it was estimated by TP+ that 10.1% of the total VMT estimate consists of vehicles
traveling within the inventory area that are not subject to emissions testing. Therefore, a separate
set of MOBILE5b emissions factors were generated: one set for those vehicles subject to the
emissions testing program, and one set to account for vehicles which are not subject to the I/M
program. Annual emissions estimates were estimated by multiplying the average winter day
emissions estimate by 365 days/year. This calculation results in a conservative annual onroad
mobile emissions estimate. Table VI.B-1 summarizes the 1995 emissions estimates for total
annual emissions and average winter day emissions from onroad mobile sources of carbon
monoxide.
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Table VI.B-1: 1995 Ada County Annual and Average Winter Day Carbon Monoxide Emissions
from Onroad Mobile Sources

Road Category Totals Annual Average Average Winter Day
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Total Local 9,777.6 8,868.2 53,575 24,299
Total Collector 7,103.0 6,442.4 38,917 17,650
Total Arterial 32,177.2 29,185.8 176,315 79,962
Total Interstate 12,122.8 10,995.7 66,427 30,123

Network Total 61,180.6 55,492.4 335,235 152,035

C. Travel Estimation Procedures
APA is the agency responsible for transportation planning and demographic projections in the
nonattainment area. The travel forecasting model used by APA is TP+. This model estimates
VMT and the average speed of the roadway network. TP+ is widely used and recognized across
the country for a broad range of transportation and air quality planning activities. The model is
regularly maintained and updated to reflect the most recent population and employment
projections for both Ada and Canyon Counties. Model calibrations and model runs are overseen
by APA’s Transportation Model Advisory Committee which consists of traffic engineers and
transportation, air quality, and land use planners from public and private agencies.

The TP+ model estimates VMT and average speed for various types of roadways, but requires
numerous inputs. Table VI.C-1 defines how the roads in the network are classified. TP+ inputs
include information on the transportation network ( i.e., speed, capacity and length of roads).
Data about socioeconomic/land use factors that affect transportation use (i.e., population, number
of households, number of registered automobiles, and employment factors) must also be input
into TP+.
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Table VI.C-1: Definitions of Roadway Types Used to Estimate Onroad Mobile CO Emissionsa

Roadway
Category

Definition

Interstate Serve corridor movements having trip length and travel density characteristics
indicative of substantial statewide or interstate travel. Serve the major centers of
activity of a metropolitan area, the highest traffic volume corridors, and the
longest trip desires. Should carry a high proportion of the total urban area travel
on a minimum of mileage. Carry the major portion of trip entering and leaving
the urban area, as well as the majority of through movements desiring to bypass
the central city.

Arterial Link cities and larger towns (and other traffic generators, such as major resort
areas, that are capable of attracting travel over similarly long distances) and
form an integrated network providing interstate and intercounty service.
Arterials constitute routes whose design should be expected to provide for
relatively high overall travel speeds. Should interconnect with and augment the
urban interstate system and provide service to trips of moderate length at a
somewhat lower level of travel mobility than an interstate.

Collector Provides both land access service and traffic circulation within residential
neighborhoods, commercial, and industrial areas. Penetrates residential
neighborhoods, distributing trips from the arterials through the area to the
ultimate destination. Collects traffic from local streets in residential
neighborhoods and channels it into the arterial system. More moderate speeds
are typical, on the average.

Local Provide access to adjacent land and access to higher order systems. Provide
service to travel over relatively short distances as compared to collectors or
other higher systems. Offers the lowest level of mobility. Through traffic
movement usually is deliberately discouraged.

a From default tables in TP+.

For this study, TP+ was calibrated to reflect more accurate roadway, socioeconomic and
transportation data. A transportation survey of more than 1,700 households was conducted in
Ada and Canyon counties between late 1998 and 1999 to calculate travel characteristics. Actual
traffic counts were collected by Ada County Highway District (ACHD) and the Idaho
Transportation Department (ITD). TP+ inputs were developed from the survey, ACHD, and ITD.
The roadway network in place for 1995 was input into TP+.Table VI.C-2 displays the TP+
results for the 1995 roadway network and includes the average speed for each roadway type.
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Table VI.C-2: 1995 Ada County Average Speed and Daily VMT by Roadway Category
Produced Using TP+.
Roadway
Category

Average Speed
(miles/hour)

VMT Ada County
Vehiclesa (miles/day)

VMT Out of County
Vehiclesb (miles/day)

Total VMT
(miles/day)

Interstate 43.0 1,198,121 134,605 1,332,727
Arterial 34.3 2,693,687 302,628 2,996,314
Collector 27.0 489,064 54,945 544,009
Local 16.1 448,444 50,381 498,825
Grand Total 28.8 4,829,316 542,559 5,371,875
a From TP+,89.9% of total VMT from vehicles registered in Ada County. These vehicles are
subject to emissions testing.
b From TP+,10.1% of total VMT from vehicles registered outside of Ada County. These vehicles
are not subject to emissions testing.

D. Description of Vehicle Inspection and Maintenance Program

1. 1995 Vehicle Inspection and Maintenance Program
A vehicle inspection and maintenance (I/M) program, operated under the auspices of the Ada
County Air Quality Board (Air Quality Board) was established in 1984 as a joint action of Ada
County, the ACHD, and the cities of Boise, Eagle, Garden City and Meridian. In 1991 the rules
and regulations were updated to change the requirements for testing equipment and new
ordinances were passed in the county and cities extending the program34.

In 1997 the Cities of Eagle, Garden City, and Meridian, as well as the ACHD re-adopted the
ordinances and extended them permanently. As of 1999, the City of Kuna did not participate in
the testing program, and both Ada County and City of Boise ordinances contained sunset clauses
that allowed for the testing program to expire. A new ordinance is before Ada County and all its
cities that will eliminate the sunset clauses. The City of  Kuna is also expected to adopt this
ordinance.

The ordinances require an annual vehicle exhaust emission test of all vehicles whose owners
have a primary residence or domicile in Ada County (excluding Kuna). Vehicle registration may
be revoked for Ada County vehicles that do not complete the emissions test or apply for a waiver.
Vehicles that are exempt include those that are model year 1965 or older; powered by fuel other
than gasoline (i.e., diesel); registered as a motor home or Idaho Old Timer Vehicle (i.e., vehicles
manufactured prior to January 1, 1943); or are under 1,500 pounds GVW (i.e., motorcycles). No
upper weight limit exists, but most of the heavy vehicles are used for commercial purposes and
not required to test.

                                                          
34 Ordinance: “The 1991 Motor Vehicle Control Ordinance”; Title 6, Chapter 1-3, Ada County
Motor Vehicle Code; Ordinance number 5273, City of Boise; Ordinance number 558, Garden
City; Ordinance number 547, City of Meridian; Ordinance number 177, City of Eagle.
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Currently, Idaho motor vehicles may be registered in any county, but owners must designate a
home county for the vehicle. It is thought that approximately 5,000 owners who reside and drive
in Ada County register their vehicles outside of the county. In addition, TP+ estimates that 10.1%
of all VMT in Ada County are attributed to vehicles from outside Ada County and are therefore
not subject to the emissions testing program.

Any private entrepreneur who meets minimum licensing requirements may operate an exhaust
emissions testing site. Minimum licensing requirements for technicians include passing a written
and practical exam given by Air Quality Board personnel. Applicants must demonstrate
knowledge of the operation and purpose of emissions control systems, the relationship of
hydrocarbons and carbon monoxide to timing and fuel management systems, adjustments of
motor vehicles to manufacturer’s specifications, and operation of an exhaust gas analyzer. They
must also demonstrate the ability to conduct a visual inspection of the required emissions control
equipment; the ability to use, care and maintain the exhaust gas analyzer; the ability to conduct
emissions tests; and the ability to complete emissions testing forms.

Most exhaust emission tests in Ada County are currently performed by operators of mobile vans.
However, facilities must remain at a permanent location. Most stations offer their customers
some level of vehicle repair opportunity in the event of a failed test. Facilities must demonstrate
the ability to perform emission tests, comply with reporting and record keeping requirements,
and employ at least one person who has a valid Emission Mechanic License. Facilities must
conduct the exhaust emissions tests using approved equipment, including an NDIR exhaust
analyzer that meets the 1990 California Bureau of Automotive Repair (BAR 90) or later
specifications and the requirements of 207(b) of the Federal Clean Air Act. The BAR90 emission
test sequence is a menu driven, step by step procedure which insures that proper procedures are
followed. Exhaust emissions are measured only while the vehicle’s engine is idling.

The maximum allowable charge for a vehicle emissions test is $12.00, which includes the test
and a Certificate of Compliance. This fee is collected at the place of testing, and emission test
information is forwarded to the Air Quality Board’s vehicle registration. The Air Quality Board
uses a computer data base to track vehicle compliance with emission testing requirements.
Vehicle registration may be revoked for vehicles that do not complete the emissions test or
vehicle owners may apply for a waiver.

The exhaust emissions test consists of a visual check of emission control devices on 1984 and
newer vehicles, and a limited chemical analysis of exhaust emissions. A check of emission
control devices includes verification of the presence and operation of a catalytic converter, an air
injection system, and a visual check of the size of the fuel restrictor. On 1984 and newer
vehicles, any emission control devices that have been removed or altered must be restored before
a certificate of compliance will be issued.

Under this program, owners of vehicles exceeding the model year carbon monoxide percentage
standard have ten days to adjust or repair the vehicle, and return for a free reinspection. Repairs
may be done on site or at another location.
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During the 1995 inventory year (and until December, 1998) the I/M program authorized waivers
for some vehicles that failed the exhaust emission test. Each waiver was valid for one year, and
issued upon request by vehicle owners. The waiver was issued with the understanding that
owners would attempt to repair the failed engine in the future. A vehicle was not given another
waiver unless the owner had paid for emission related repairs of at least $175 for 1981 and newer
vehicles; or at least $75 for 1980 and older vehicles. About 1,000 vehicles annually received the
one year waiver. Very few owners attempted to get a second waiver.

Ada County’s I/M program includes thresholds for maximum allowable emission of carbon
monoxide that are somewhat lenient compared to thresholds used elsewhere in the nation. Table
VI.D.1-1 displays the maximum I/M allowable carbon monoxide percentages in tailpipe
emissions for 1995 (i.e., 1984-1998 cutpoints).

Table VI.D.1-1: 1995 Allowable Carbon Monoxide Percentage of Total Tailpipe Emissions
Light Duty Vehicles

(1,500 -8,499 lbs. GVW)
Heavy Duty Vehicles

 (Over 8,500 lbs. GVW)
1965-1974 5.5% 1965-1974 6.0%
1975-1979 3.5%

1975-1980 5.0%
1980 1.5%
1981 & newer 1.2% 1981 & newer 3.0%

2. Planned Changes to the Vehicle Inspection and Maintenance Program
An improved I/M program will be implemented by 2000. One of the improvements to the I/M
program will be a more restrictive waiver policy. The new waiver policy requires owners of
vehicles that fail an emissions test to spend a minimum of $150 on emission related repairs
before a waiver will be issued.

In addition, a lower percentage of carbon monoxide tailpipe emissions will be allowed. Cut
points for carbon monoxide for 1965 through 1979 model year light duty vehicles will be
lowered by 0.5 %. Table VI.D.2-1 gives the cut points that will be used for the improved I/M
program.

Table VI.D.2-1: Carbon Monoxide Cut Points for Improved I/M Program
Light Duty Vehicles

(1,500 -8,499 lbs. GVW)
Heavy Duty Vehicles

(Over 8,500 lbs. GVW)
1965-1974 5.0% 1965-1974 6.0%
1975-1979 3.0%
1980 1.5% 1975-1980 5.0%

1981 & newer 1.2% 1981 & newer 3.0%
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The improved I/M program will also require diesel powered vehicles, previously exempt, to pass
the emissions test in order to retain their registrations . The Emissions test will be expanded from
an idle only test to a two speed test, conducted at both idle and at 2500 rpm. Vehicles with
visible smoke in the exhaust will be given an opacity test. Testing stations will no longer be
allowed to offer repair services on site and must become test only sites. A visual check of the
exhaust gas recycler valve and the gas cap were added, so that the visual check of emissions
control devices on vehicles 1984 and newer now includes the  air injection system, catalytic
converter, gas cap, fuel inlet restrictor, and exhaust gas recycler valve.

3. Out of County Onroad Mobile Source Contributions
Using actual traffic counts collected by ACHD and the ITD, TP+ estimated that 10.1% of all
VMT in Ada County can be attributed to vehicles from outside of Ada County (i.e., not subject to
the emissions testing program). To account for this emissions increase, a set of  emissions factors
that reflect the lack of emissions testing and/or anti-tampering programs were developed using
MOBILE5b.

E. Emissions Modeling Inputs
The most recent model available to estimate onroad mobile source carbon monoxide emissions
factors is MOBILE5b. All processing was accomplished by APA using the guidance provided in
the Mobile 5 User's Guide35.

MOBILE5b calculates emissions factors for various types of vehicles traveling on various road
types. This model requires numerous inputs, including information about the vehicle mix (types
and ages of vehicles found in the area), the vehicle emissions testing and anti-tampering
programs, the average speeds traveled on roadways in the area, altitude and average temperatures
in the area. These variables were developed through a collaborative effort by IDEQ, Air Quality
Board, ITD, and APA.

The Air Quality Board maintains an active data base on the vehicle registration in Ada County.
Local registration data provided by the Air Quality Board and ITD  were reviewed to determine
the vehicle mix. In the absence of detailed data on certain types of vehicles, adjusted national
defaults were used to reflect the composition of the local fleet. These adjustments, made
cooperatively by APA and Air Quality Board, are detailed in Appendix E.

Information on the local vehicle emissions testing program and anti-tampering program was
provided by the Air Quality Board, the agency responsible for operating and administering these
programs.

Maximum and minimum ambient winter day temperatures were developed from data for those
days with the highest 8-hour carbon monoxide concentrations during 1993, 1994, and 1995. Data
were obtained from the National Oceanic and Atmospheric Administration monthly reports.
Temperature data is displayed in Appendix E.
                                                          
35 User's Guide to MOBILE5 (Mobile Source Emission Factor Model), US EPA, OMS, Ann
Arbor, MI, March 1993.
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From TP+ results, 10.1% of the nonattainment area’s VMT are attributed to vehicles from
outside of Ada County which are not subject to the emissions testing program. For this subset,
separate emissions factors were developed using MOBILE5b inputs that reflect the lack of
emissions testing or anti-tampering programs.

MOBILE5b allows for either a low altitude input (500 feet) or a high altitude input (5,500 feet).
Ada County’s average altitude is 2,800 feet. Because the area’s altitude is not close to either
possible input, the model was run for each altitude input, and the resulting emissions factors were
averaged to produce more  accurate emissions factors that account for Ada County’s altitude.

Chevron Corporation owns and operates the major gasoline pipeline serving Idaho. Chevron’s
Boise office was contacted to obtain the vapor pressure for gasoline (i.e., Reid Vapor Pressure)
for the winter of 1995. This was input into MOBILE5b.

Where input information was unavailable, MOBILE5b default factors were used. Specific input
information used to produce onroad mobile carbon monoxide emissions factors with MOBILE5b
can be found in Appendix E.

F. MOBILE5b Model Results
Table VI.F-1 gives the MOBILE5b carbon monoxide emissions factors in grams CO/mile for
each vehicle type and roadway type. Average winter day emissions (in kg/day) for 1995 were
calculated by multiplying the emissions factors by daily VMT estimates and converted to
lbs./day. Tables VI.F-2 and VI.F-3 present the 1995 average winter day carbon monoxide
emissions for each vehicle and roadway type. Annual emissions were calculated by multiplying
average winter day emissions (in kg/day) by 365 days/year and then converting to metric
tonnes/year and tpy. The 1995 annual carbon monoxide emissions estimates for each vehicle and
roadway type are located in Tables VI.F-4 and VI.F-5.
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Table VI.F-1: 1995 Ada County Average Winter Day Carbon Monoxide Emissions Factors for
Onroad Mobile Sources

Emission Factors (g/mile)Vehicle
Origin Vehicle Typea Local Collector  Arterial Interstate

Light Duty Gas 43.49 28.65 23.40 19.53
Light Duty Gas Truck1 52.12 35.05 28.79 24.41
Light Duty Gas Truck2 66.26 45.63 38.67 33.69
Heavy Duty Gas 150.43 86.67 69.33 61.94
Light Duty Diesel 2.45 1.44 1.14 0.98
Light Duty Diesel Trucks 3.84 2.26 1.79 1.53
Heavy Duty Diesel 19.79 11.63 9.20 7.89

Ada
County
Vehicles

Motorcycles 49.82 33.94 26.94 22.62

Light Duty Gas 48.18 31.77 26.01 21.78
Light Duty Gas Truck1 60.06 40.50 33.44 28.52
Light Duty Gas Truck2 78.09 53.75 45.72 39.97
Heavy Duty Gas 163.26 94.06 75.25 67.22
Light Duty Diesel 2.45 1.44 1.14 0.98
Light Duty Diesel Trucks 3.84 2.26 1.79 1.53
Heavy Duty Diesel 19.79 11.63 9.20 7.89

Out of
County
Vehicles

Motorcycles 49.82 33.94 26.94 22.62

a Vehicle types were derived from vehicle registration data. These 8 types represent 100% of the
fleet mix.
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Table VI.F-2: 1995 Average Winter Day Carbon Monoxide Emissions from Onroad Mobile
Sources - Metric Units

Average Winter Day Emissions - kg/dayVehicle
Origin

Vehicle Type
Local Collector Arterial  Interstate Total

Light Duty Gas 9,985 7,173 32,266 11,980 61,404
Light Duty Gas Truck1 6,404 4,697 21,249 8,013 40,363
Light Duty Gas Truck2 3,892 2,923 13,646 5,288 25,749
Heavy Duty Gas 270 170 747 297 1,484
Light Duty Diesel 10 6 28 11 55
Light Duty Diesel Trucks 26 17 72 27 142
Heavy Duty Diesel 169 108 471 179 927
Motorcycles 804 597 2,612 975 4,988

Ada
County
Vehicles

Total 21,560 15,691 71,091 26,770 135,112

Light Duty Gas 1,554 1,117 5,037 1,876 9,584
Light Duty Gas Truck1 527 387 1,761 668 3,343
Light Duty Gas Truck2 327 245 1,148 447 2,167
Heavy Duty Gas 255 160 706 280 1,401
Light Duty Diesel 1 1 2 1 5
Light Duty Diesel Trucks 0.4 0.2 1 0.4 2
Heavy Duty Diesel 57 36 159 60 312
Motorcycles 18 13 57 21 109

Out of
County
Vehicles

Total 2,739 1,959 8,871 3,353 16,923

GRAND TOTAL 24,299 17,650 79,962 30,123 152,035
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Table VI.F-3: 1995 Ada County Average Winter Day Carbon Monoxide Emissions from
Onroad Mobile Sources - Standard Units

Average Winter Day Emissions - lbs./dayVehicle
Origin

Vehicle Type
Local Collector Arterial Interstate Total

Light Duty Gas 22,018 15,816 71,146 26,417 135,396
Light Duty Gas Truck1 14,120 10,356 46,854 17,670 89,000
Light Duty Gas Truck2 8,582 6,445 30,089 11,660 56,776
Heavy Duty Gas 595 374 1,647 654 3,270
Light Duty Diesel 22 14 61 23 120
Light Duty Diesel Trucks 57 36 159 60 313
Heavy Duty Diesel 372 238 1,038 396 2,044
Motorcycles 1,773 1,317 5,760 2,151 11,002

Ada
County
Vehicles

Total 47,539 34,596 156,754 59,031 297,921

Light Duty Gas 3,426 2,463 11,106 4,137 21,132
Light Duty Gas Truck1 1,161 854 3,883 1,473 7,370
Light Duty Gas Truck2 720 540 2,532 985 4,777
Heavy Duty Gas 562 353 1,557 618 3,090
Light Duty Diesel 2 1 5 2 9
Light Duty Diesel Trucks 1 1 2 1 5
Heavy Duty Diesel 125 80 350 133 689
Motorcycles 39 29 126 47 240

Out of
County
Vehicles

Total 6,036 4,321 19,561 7,396 37,314

GRAND TOTAL 53,575 38,917 176,315 66,427 335,235
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Table VI.F-4: 1995 Ada County Annual Carbon Monoxide Emissions from Onroad Mobile
Sources - Metric Unitsa

Annual Average Emissions - Metric Tonnes/YearVehicle
Origin

Vehicle Type
Local Collector Arterial Interstate Total

Light Duty Gas 3,644.7 2,618.0 11,777.0 4,372.9 22,412.5
Light Duty Gas Truck1 2,337.3 1,714.3 7,755.9 2,924.9 14,732.4
Light Duty Gas Truck2 1,420.7 1,066.9 4,980.6 1,930.0 9,398.3
Heavy Duty Gas 98.5 61.9 272.7 108.3 541.4
Light Duty Diesel 3.6 2.3 10.1 3.8 19.8
Light Duty Diesel Trucks 9.4 6.0 26.3 10.0 51.8
Heavy Duty Diesel 61.5 39.4 171.8 65.5 338.3
Motorcycles 293.5 218.1 953.5 356.0 1,821.2

Ada
County
Vehicles

Total 7,869.2 5,726.9 25,947.9 9,771.4 49,315.7

Light Duty Gas 567.0 407.8 1,838.4 684.8 3,498.0
Light Duty Gas Truck1 192.2 141.3 642.7 243.8 1,220.0
Light Duty Gas Truck2 119.2 89.5 419.2 163.0 790.8
Heavy Duty Gas 93.1 58.5 257.7 102.4 511.6
Light Duty Diesel 0.3 0.2 0.8 0.3 1.5
Light Duty Diesel Trucks 0.1 0.1 0.4 0.1 0.8
Heavy Duty Diesel 20.7 13.3 57.9 22.1 114.0
Motorcycles 6.4 4.8 20.8 7.8 39.8

Out of
County
Vehicles

Total 999.0 715.5 3,237.9 1,224.3 6,176.7

GRAND TOTAL 8,868.2 6,442.4 29,185.8 10,995.7 55,492.4
a Annual emissions estimates were produced using average winter day model inputs.
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Table VI.F-5: 1995 Ada County Annual Average Carbon Monoxide Emissions from On Road
Mobile Sources - Standard Unitsa

Annual Average Emissions - Tons/YearVehicle
Origin

Vehicle Type
Local Collector Arterial Interstate Total

Light Duty Gas 4,018.3 2,886.4 12,984.1 4,821.1 24,709.8
Light Duty Gas Truck1 2,576.9 1,890.1 8,550.9 3,224.7 16,242.5
Light Duty Gas Truck2 1,566.3 1,176.3 5,491.2 2,127.9 10,361.6
Heavy Duty Gas 108.6 68.2 300.6 119.4 596.9
Light Duty Diesel 4.0 2.6 11.1 4.2 21.9
Light Duty Diesel Trucks 10.4 6.7 29.0 11.0 57.1
Heavy Duty Diesel 67.9 43.5 189.4 72.2 372.9
Motorcycles 323.6 240.4 1,051.3 392.5 2,007.9

Ada County
Vehicles

Total 8,676.0 6,314.2 28,607.6 10,773.0 54,370.8

Light Duty Gas 625.2 449.6 2,026.8 755.0 3,856.6
Light Duty Gas Truck1 211.9 155.8 708.6 268.8 1,345.1
Light Duty Gas Truck2 131.4 98.6 462.1 179.7 871.9
Heavy Duty Gas 102.6 64.5 284.1 112.9 564.0
Light Duty Diesel 0.3 0.2 0.8 0.3 1.6
Light Duty Diesel Trucks 0.2 0.1 0.4 0.2 0.9
Heavy Duty Diesel 22.9 14.7 63.8 24.3 125.7
Motorcycles 7.1 5.3 23.0 8.6 43.9

Out of
County
Vehicles

Total 1,101.6 788.8 3,569.6 1,349.8 6,809.8

GRAND TOTAL 9,777.6 7,103.0 32,177.2 12,122.8 61,180.6
a Annual emissions estimates were produced using average winter day model inputs.
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G. Seasonal Adjustment
No seasonal adjustments were applied to carbon monoxide emissions from onroad mobile
sources. Winter day carbon monoxide emissions were estimated using MOBILE5b inputs that
reflected winter conditions. Annual emissions were extrapolated from these numbers. Because
low temperatures cause vehicles to emit more carbon monoxide, this annual estimate is
conservative.

Data for estimating VMT were collected year-round, and summed to give an annual average.
These annual average VMT estimates were then used to produce MOBILE5b carbon monoxide
emissions factors. No information was available about seasonal changes in VMT, but it was
assumed that VMT does not vary seasonally.

MOBILE5b gives carbon monoxide emissions factors in grams/mile for each vehicle type and
road type. Winter day emissions were estimated by multiplying the MOBILE5b emissions factors
by the VMT estimates. Annual emissions were estimated by multiplying average winter day
emissions (in kilograms) by 365 days/year to get annual emissions. These numbers were then
converted to metric tonnes/year and tpy.

H. Projection to Future Years
Future year emissions estimates, calculated by multiplying forecasted VMT for each roadway
type by a MOBILE5b emissions factor for that roadway type, are located in Table VI.H-3 and
Table VI.H-4. APA prepared VMT projections for future years by altering TP+ model inputs.
These inputs reflect projected changes to the roadway network, as well as expected growth and
changes in socioeconomic factors. Tables VI.H-1 and VI.H-2 display the VMT projected for
2000 and 2010, respectively. Emissions factors were projected by altering MOBILE5b inputs to
reflect anticipated changes to the vehicle emissions testing program. These inputs are given in
Appendix E. In July 1998, the Air Quality Board passed changes intended to increase the
effectiveness of the vehicle emissions testing program. These changes include a reduced
allowable percentage of carbon monoxide in tailpipe emissions, and a more restrictive waiver
policy. For 2000, the program will be further modified to include diesel powered vehicles and to
change from an idle only to a two speed test. These changes are more fully described in section
VI.D.
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Table VI.H-1: 2000 Daily VMT for the Nonattainment Area by Roadway Category Produced
Using TP+.

Roadway
Category

VMT Ada County
Vehiclesa (miles/day)

VMT Out of County
Vehiclesb (miles/day)

Total VMT
(miles/day)

Interstate 1,523,323 163,677 1,687,001
Arterial 3,411,874 366,597 3,778,472
Collector 612,293 65,789 678,082
Local 571,089 61,362 632,451
Grand Total 6,118,579 657,425 6,776,004

a From TP+, 90.3% of total VMT from vehicles registered in Ada County. These vehicles are
subject to emissions testing.
b From TP+, 9.7% of total VMT from vehicles registered outside of Ada County. These vehicles
are not subject to emissions testing.

Table VI.H-2: 2010 Daily VMT for the Nonattainment Area by Roadway Category Produced
Using TP+.

Roadway
Category

VMT Ada County
Vehiclesa (miles/day)

VMT Out of County
Vehiclesb (miles/day)

Total VMT
(miles/day)

Interstate 1,884,508 208,719 2,093,227
Arterial 4,339,359 480,606 4,819,965
Collector 844,364 93,517 937,881
Local 719,103 79,644 798,747
Grand Total 7,787,334 862,486 8,649,820

a From TP+,90.0% of total VMT from vehicles registered in Ada County. These vehicles are
subject to emissions testing.
b From TP+,10.0% of total VMT from vehicles registered outside of Ada County. These vehicles
are not subject to emissions testing.
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Table VI.H-3: Base Year & Projected Annual Carbon Monoxide Emissions for Ada County
from Onroad Mobile Sourcesa

Tons per Year Metric Tonnes per YearRoadway Category
and Vehicle Origin 1995 2000a 2010 1995 2000b 2010

Ada County Vehicles
Local

8,676.0 8,407.4 9,241.2 7,869.2 7,625.8 8,382.1

Out of County Vehicles
Local

1,101.6 1,136.0 1,278.7 999.0 1,030.4 1,159.9

Total Local 9,777.6 9,543.4 10,519.9 8,868.2 8,656.2 9,542.0
Ada County Vehicles
Collector

6,314.2 5,861.4 6,795.7 5,726.9 5,316.5 6,163.9

Out of County Vehicles
Collector

788.8 782.6 927.5 715.5 709.8 841.3

Total Collector 7,103.0 6,644.0 7,723.2 6,442.4 6,026.3 7,005.2
Ada County Vehicles
Arterial

28,607.6 26,091.7 27,321.6 25,947.9 23,666.0 24,781.5

Out of County Vehicles
Arterial

3,569.6 3,486.8 3,712.3 3,237.9 3,162.6 3,367.1

Total Arterial 32,177.2 29,578.5 31,033.9 29,185.8 26,828.6 28,148.6
Ada County Vehicles
Interstate

10,773.0 9,258.7 8,828.0 9,771.4 8,397.9 8,007.3

Out of County Vehicles
Interstate

1,349.8 1,244.7 1,194.0 1,224.3 1,129.0 1,083.0

Total Interstate 12,122.8 10,503.4 10,022.0 10,995.7 9,526.9 9,090.3
Ada County Vehicles
System Total

54,370.8 49,619.2 52,186.6 49,315.7 45,006.1 47,334.8

Out of County Vehicles
System Total

6,809.8 6,650.1 7,112.6 6,176.7 6,031.9 6,451.3

System Total 61,180.6 56,269.3 59,299.2 55,492.4 51,038.0 53,786.1
a Annual emissions estimated using average winter day temperature data which resulted in
conservative estimates.
b APA produced VMT estimates and MOBILE5b factors for 1999 and 2010. For the 2000
estimates, VMT was linearly interpolated using 1999 and 2010 estimates. MOBILE5b factors for
1999 were used with the interpolated 2000 VMT to estimate year 2000 emissions.
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Table VI.H-4: Base Year & Projected Average Winter Day Carbon Monoxide Emissions for
Ada County from Onroad Mobile Sources

Pounds per Day Kilograms per DayRoadway Category
and Vehicle Origin 1995 2000a 2010 1995 2000a 2010

Ada County Vehicles
Local

47,539 46,068 50,637 21,560 20,892 22,965

Out of County Vehicles
Local

6,036 6,225 7,007 2,739 2,823 3,178

Total Local 53,575 52,293 57,644 24,299 23,715 26,143
Ada County Vehicles
Collector

34,596 32,117 37,237 15,691 14,566 16,887

Out of County Vehicles
Collector

4,321 4,288 5,082 1,959 1,945 2,305

Total Collector 38,917 36,405 42,319 17,650 16,511 19,192
Ada County Vehicles
Arterial

156,754 142,968 149,707 71,091 64,838 67,895

Out of County Vehicles
Arterial

19,561 19,106 20,341 8,871 8,665 9,225

Total Arterial 176,315 162,074 170,048 79,962 73,503 77,120
Ada County Vehicles
Interstate

59,031 50,732 48,373 26,770 23,008 21,938

Out of County Vehicles
Interstate

7,396 6,821 6,543 3,353 3,093 2,967

Total Interstate 66,427 57,553 54,916 30,123 26,101 24,905
Ada County Vehicles
System Total

297,921 271,886 285,954 135,112 123,304 129,684

Out of County Vehicles
System Total

37,314 36,439 38,973 16,923 16,526 17,675

System Total 335,235 308,325 324,927 152,035 139,830 147,360
a APA produced VMT estimates and MOBILE5b factors for 1999 and 2010. For the 2000
estimates, VMT was linearly interpolated using 1999 and 2010 estimates. MOBILE5b factors for
1999 were used with the interpolated 2000 VMT to estimate year 2000 emissions.
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VII. QUALITY ASSURANCE

A. Summary
Quality assurance (QA) and quality control (QC) measures for the Northern Ada County 1995
Base and Future Years Carbon Monoxide (CO) Emissions Inventory were done in accordance
with EIIP guidance36. It should be noted that compiling of CO emissions for year 1995 heavily
depended upon the data documented in Development of Base and Future Year Emissions
Inventories for Industrial Sources for the Northern Ada County PM10  Nonattainment Area (ICF
Kaiser, November 1997), and Development of Base and Future Year Emissions Inventories for
Area Sources, Nonroad Mobile Sources, and Onroad Motor Vehicles for the Northern Ada
County PM10  Nonattainment Area (ICF Kaiser, November 1997). Major difference, however,
occurred in the compiling of onroad mobile CO emissions. This is because in the PM10
emissions inventory, MOBILE5a was utilized. For the CO inventory, MOBILE5b was used.

B. Completeness  Review
Point source CO emissions, based on the PM10 activity compilations (obtained in the 1997
documents cited above) were checked and updated. Only two facilities conformed for inclusion
in the point source (i.e., >100 tons/year category): Micron and Amalgamated Sugar. The rest of
the PM10 point sources were relegated to inclusion into the industrial area source category in this
carbon monoxide emissions inventory. The area, nonroad mobile, and onroad mobile CO source
categories identified for inclusion were compared to the categories which were outlined as
appropriate in EPA guidance. Table VII.B-1 lists the area, nonroad mobile, and onroad mobile
sources used in the 1995 CO emissions inventory as compared to those required by EPA
guidance. The completeness check indicated that all source categories stated in EPA guidance
were included in the 1995, 2000, and 2010 CO emission estimates.

                                                          
36 EPA, 1997. EIIP. Volume VI: Quality Assurance Procedures. U.S. EPA, Office of Air Quality
Planning and Standards, Reasearch Triangle Park, NC. July 1997.
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Table VII.B-1: Completeness review for the Northern Ada County CO Emission Inventory as
Compared to the EPA Requirements.

Inventory Component N. Ada ‘95
Inventory

EPA
Requirement

Natural Gas X X
Propane X X
Diesel X X

Industrial Point Sources

Other Oil Fuels X X
Residential Wood Fireplaces X X
Residential Wood Stoves X X
Residential Barbeque/Fire Pits X X
Residential Natural Gas X X
Residential Propane X X
Residential Fuel Oil X X
Residential Coal X X
Commercial Natural Gas X X
Commercial Propane X X
Commercial Fuel Oil X X
Commercial Coal X X
Open Burning X X
Structural Fires X X
Vehicle Fires X X
Wild Fires X X
Other Unplanned Fires X X

Area Sources:

Incinerators X X
Military Aircraft X X
Commercial Aircraft X X
General Aircraft X X
Air Ground Support Equipment X X
Locomotives X X
Construction Equipment X X
Light Commercial Equipment X X
Industrial Equipment X X
Agricultural Equipment X X
Lawn and Garden Equipment X X
Recreation Equipment X X

Nonroad Mobile
Sources:

Marine Recreation Equipment X X

Interstate Highways X X
Arterial Roads X X
Collector Roads X X

Onroad Mobile Sources:

Local Roads X X
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C. Data Elements  Review
Parameters used to calculate CO emissions consisted of equations and emission factors. These
parameters were applied correctly to the various operational bases for the four main emissions
source categories: point, area, nonroad mobile, and onroad mobile. CO emission factors from
AP-42 were used most frequently. However, other appropriate references cited in the Appendix
(i.e., NEVES, Provo-Orem CMSA study, FAA, US EPA Fire Data Base, US DOT, CARB) were
utilized appropriately as needed.

1. Point Sources
Consumption-rate fuel use and process produced CO were taken into account from the 1997
compilation of the 1995 year activities (based on data originally obtained from point sources
questionnaires). From this data, yearly and average wintertime emissions estimates were
eventually compiled for all industrial facilities. By design, the under 100 tons/year CO emitting
facilities’ estimates were put into the ‘Area’ class under the ‘Industrial’ label. The over 100
tons/year CO emitting facilities’ were put into the ‘Point’ class of sources.

2. Area Sources
Population, retail and nonretail employment, number of households, acreage, number of events
(i.e., wildfires, ditch burns, vehicular fires, number of wood stoves, fireplaces, and barbeque
pits), fuel use, and fuel sales data were taken from the compilation of  1995 year activity data.
Annual and winter-day results were eventually compiled to include all CO emission estimates.

3. Nonroad Mobile Sources
Population, retail and nonretail employment, number of households, equipment population data
and their use (i.e., landings and take-offs, etc.)  were taken into account from the compilation
from 1995 year activities. Annual and winter-day results were calculated individually for each
equipment type and  eventually compiled to include all CO emissions estimates.

4. Onroad Mobile Sources
APA compiled the onroad mobile CO emission utilizing MOBILE5b and VMT generated by
TP+ for four roadway categories: interstate, arterial, collector, and local. The breakdown into
these categories and the determination of the out-of-county traffic portion (which is important
because the latter portion is not subject to a vehicle I/M program) was done by APA per
directives  and methods controlled by FHWA. The transportation model TP+ calculated the
percentage distribution of daily VMT for the eight vehicular class designations (LDGV, LDGT1,
LDGT2, HDGV, LDDV, LDDT, HDDV, and MC) in the four roadway categories. Thus, the CO
emission factor calculations (initially in grams per mile and eventually converted to  tons/year)
were performed by MOBILE5b under the complete quality assurance of APA and FHWA. IDEQ,
however, did check the final spread sheets for accuracy and reasonableness of the methods thus
used. For example, the daily VMT used for determining 1995 PM10 emissions (per 1997 report)
for Ada County was 5,505,000 (determined using an out date calibration of TP); in this latest
calibration (using TP+) the same quantity was 5,371,875 -- a mere 2.4% difference.

As the Quality Assurance Implementation Plan points out, the corrective QA/QC review of each
major source category was performed at the 10% completion of work on the CO inventory
assembling time. After the 10% review, all the errors were resolved. The final QA/QC review
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was performed at the 100% completion of work on the CO inventory. Again, after the 100%
review, all remaining errors were resolved. In both cases, the QA/QC reviews were performed by
the QA/QC coordinator independently and without any outside influence.

D. Reasonableness  Review
The 1995 year CO emissions inventory was compared to one done in 1996 for year 199337.
Table VII.D-1 displays the comparisons made between the four source categories. The
comparison shows an overall decrease of 10.2% in CO emissions, even though the increase in the
estimated nonroad mobile emissions from 1993 to 1995 is excessive. The increase in nonroad
mobile emissions in year 1995 mostly stems from increases in lawn and garden equipment,
recreational equipment, light commercial equipment, and aircraft/airport activities. The area
source decrease in CO emissions is due completely to a decrease in wood burning. Decreases in
the onroad mobile category are largely due to decreases in emissions from the ‘local’ category.
Overall the decrease of 10.2% is reasonable.

                                                          
37 APA, 1996. 1993 Base Year Carbon Monoxide Emission Inventory for Northern Ada County,
Idaho. Submitted by IDEQ, prepared by APA. January 1997.
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Table VII.D-1: Comparison of CO Emissions Inventories for Years 1993 and 1995.
Source Categories 1993 Inventory

(tpy)
1995 Inventory (tpy) % Difference

Point Sources 1,886 2,877 +52.5
Area Sources 16,043 10,743 -33.0
Nonroad Mobile Sources 3,976 14,793 +272.0
Onroad Mobile Sources 77,898 61,181 -21.5
TOTAL 99,803 89,594 -10.2

E. Software Tools
With the exception of the CO emissions results produced by using data output from MOBILE5b
and TP+, all other computations were performed on MS Excel.
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Errata

♦  Page 2 includes a list of individuals involved in the development of the Emissions Inventory.
Work on this Emissions Inventory was completed in 1999.  Due to subsequent staff turnover,
many of these individuals can no longer be contacted.  Updated contacts, as of December
2001, are as follows:

Idaho Department of Environmental Quality
Matt Stoll Boise Regional Airshed Manager 373-0550 mstoll@deq.state.id.us

COMMUNITY PLANNING ASSOCIATION OF SOUTHWEST IDAHO (formerly Ada Planning Association)
Ali Bonakdar Project Manager 345-5275 abonakdar@planning.cog.id.us

Ada County Air Quality Board
Dennis Turner Director 377-4464 dennis.turner@rmci.met

Environmental Protection Agency
Donna Deneen EPA Region 10 (206) 553-6706 Deneen.Donna@epamail.epa.gov
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I. INTRODUCTION

A. Background

1. Type of Inventory
To support air quality planning, the Idaho Division of Environmental Quality (IDEQ) has
prepared this supplementary emissions inventory to address carbon monoxide emission from
Canyon County. This inventory is a supplement to the one developed for the Northern Ada
County Carbon Monoxide Limited Maintenance Plan and redesignation request. It is of
comparable quality and, like the 1995 Ada County carbon monoxide emissions inventory, this
inventory is based on extensive data collection efforts conducted to prepare a 1995 particulate
matter emissions inventory for Ada and Canyon Counties. The 1995 PM10 emissions inventory
is documented in Development of Base and Future Year Emissions Inventories for Area Sources,
Nonroad Mobile Sources, and Onroad Motor Vehicles for the Northern Ada County PM10
Nonattainment Area, (ICF Kaiser, November 1997). A copy of this inventory is supplied in
Appendix A of the Northern Ada County 1995 Base and Future Year Carbon Monoxide
Emissions Inventory.

Canyon County is located west of the Northern Ada County carbon monoxide not-classified
nonattainment area. Emissions from this moderately populated, moderately industrialized area
were not included in the base and future year Northern Ada County carbon monoxide emissions
inventory. A carbon monoxide saturation study was conducted in Canyon County between 1995
and 1996. A carbon monoxide monitor has been located near the Nampa Public Library on 11th
Street South since late 1998/early 1999. Monitored ambient carbon monoxide concentrations in
Canyon County are usually slightly higher than the monitored concentrations in Ada County.
However, monitoring data shows a strong correlation between carbon monoxide levels in Canyon
and Ada Counties.

2. Emissions Calculations
Carbon monoxide emissions are reported in both metric and standard units. Emissions have been
calculated for total annual emissions and daily average emissions during the peak carbon
monoxide season. In the airshed, the time span between November and February is typically the
period when stagnation events produce high concentrations of carbon monoxide. It is during
those times that exceedances have been measured in Ada County.

3. Selection of Base Year 1995
IDEQ technical staff chose to establish the emissions inventory for the year 1995 because:

! Good quality emissions inventory data are available. This is due to the fact that 1995 was also
chosen as the most recent PM10 emissions inventory base year.

! 1995 was the peak year for socioeconomic growth. There have been no major increases in
point, area, off-road mobile, or on-road mobile emissions sources in the area since 1995.
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! Carbon monoxide monitoring data from 1993, 1994, and 1995 for Ada County are more
representative of the carbon monoxide concentrations in the nonattainment area than
other, more recent years (i.e., 1998).

Although not required for Ada County’s Limited Maintenance Plan, IDEQ decided to develop
future year emissions estimates due to proposed emissions increases from major carbon
monoxide sources in the nonattainment area. Future year emissions projections have been
prepared for 2000 and 2010.

B. Inventory Contacts
The agencies with direct responsibility for preparing and submitting carbon monoxide air quality
plans are IDEQ and APA. A complete Carbon Monoxide Limited Maintenance Plan for the Ada
County Nonattainment Area, addressing all inventory components and establishing new control
strategies and contingency measures as needed to demonstrate continued attainment of the carbon
monoxide standards, will be completed and submitted to the EPA in July of 2000.

Individuals involved in this supplemental emissions inventory can be reached at the following
phone numbers and E-mail addresses:

Idaho Division of Environmental Quality
Alison Miller Regional Manager 373-0550 amiller@deq.state.id.us

Matt Stoll Air Quality Monitoring &
Emissions Manager

373-0502 mstoll@deq.state.id.us

Karin Hendrickson area & nonroad sources 373-0550 khendric@deq.state.id.us

Jay Witt industrial point sources, industrial
area sources, & nonroad sources 373-0502 jwitt@deq.state.id.us

Val Bohdan quality assurance 373-0502 vbohdan@deq.state.id.us

C. Geographic Area
The geographic region covered in this supplemental emissions inventory includes all of Canyon
County. Canyon County is located to the west of Ada County and the carbon monoxide
nonattainment area. Both counties are located in what is known as the Treasure Valley. Two
sizable population/industrial centers (Nampa and Caldwell) are located in Canyon County.

Canyon County is bounded to the south by Owyhee County and the Owyhee Mountains, to the
north by Payette and Gem Counties, to the west by the Snake River (the border between Idaho
and Oregon), and to the east by Ada County, which contains the carbon monoxide nonattainment
area. A low mountain range, the Boise Front, blocks the northern movement of air and pollution
between Canyon County and its northern neighbors. Outside of the two population/industrial
centers, the land is scarcely populated and is either used for agricultural purposes or managed by
federal agencies such as the Bureau of Land Management. Figure 1 displays Canyon County’s
location relative to the non attainment area.
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D. Document Organization
This document presents the base and future year emissions estimates for Canyon County’s point,
area, nonroad mobile, and on-road mobile sources, and provides details of the methods and data
used to develop this emissions inventory supplement. This document is organized as follows:

Section I: presents the objectives of the inventory development, identifies the geographical
coverage of the inventory, and lists the principal contacts for the inventory development.

Section II: presents a summary of estimated emissions.

Section III: describes the methods and data used to develop the point source emissions
estimates

Section IV: describes the methods and data used to develop the area sources emissions
estimates

Section V: describes the methods and data used to develop nonroad mobile source emissions
estimates

Section VI: describes the methods and data used to develop on-road mobile source emissions
estimates

Section VII: documents the quality assurance procedures which were performed.

Section VIII: lists the reference documents.
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II. EMISSIONS SUMMARY

Table II-1 presents total annual emissions and average winter day emissions estimates. Major
industrial point sources located in Canyon County are already accounted for in the Ada County
Emissions Inventory, and are not included in this inventory.  In the airshed, the time span
between November and February (i.e., winter) is the typical carbon monoxide season. High
ambient carbon monoxide concentrations are caused by stagnation events which are common
during the winter months.

Table II-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide Emissions
Source 1995 Annual Average 1995 Average Winter

Day
Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of CO)

NA NA NA NA

Area
(includes minor point sources)

2,186.7 1,983.8 21,333 9,677

Nonroad Mobile 6,805.2 6,173.4 9,329 4,232
Onroad Mobile 27,023.5 24,511.1 148,073 67,155

Total 36,015.4 32,668.3 178,735 81,064

Due to proposed industrial expansion in Ada County, Boise Air Terminal expansion, and
modifications to Ada County’s vehicle inspection and maintenance (I/M) program, IDEQ
decided to produce carbon monoxide emissions estimates for 2000 and 2010. Table II-2 gives the
year 2000 carbon monoxide emissions estimates for Canyon County and Table II-3 displays the
Canyon County estimates produced for 2010. New Ada County I/M program features are
expected for 2000. The airport and industrial expansion in Ada County are expected to take place
over the next several years.
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Table II-2: Canyon County Annual and Average Winter Day Carbon Monoxide Emissions
Projected for 2000

Source  2000 Annual Average 2000 Average Winter Day
Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of
CO)

NA NA NA NA

Area
(includes minor point sources)

2,186.7 2,524.7 25,813 11,709

Nonroad Mobile 8,732.5 7,921.9 15,062 6,833
On road Mobile 26,499.3 24,035.6 145,202 65,851

Total 37,418.5 34,482.2 186,077 84,392

Table II-3: Canyon County Annual and Average Winter Day Carbon Monoxide Emissions
Projected for 2010

Source 2010 Annual Average 2010 Average Winter
Day

Tons/
Year

Metric Tonnes/
Year

Pounds/Day Kilograms/
Day

Major Point
(emit 100 tons per year or more of CO)

NA NA NA NA

Area
(includes minor point sources)

3,528.2 3,200.9 33,364 15,135

Nonroad Mobile 10,864.5 9,855.9 19,031 8,633
On road Mobile 28,063.5 25,454.3 153,772 69,738

Total 42,455.7 38,511.1 206,167 93,506
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III. POINT SOURCES
For both the Ada County and supplemental Canyon County inventories, point sources were
defined as stationary, commercial/industrial operations emitting 100 tons per year (tpy) or more
of carbon monoxide. A survey of industrial sources was conducted for the 1995 PM10 emissions
inventory. This PM10 emission inventory and a copy of the industrial source survey are supplied
in the Appendices of the Northern Ada County 1995 Base and Future Year Carbon Monoxide
Emissions Inventory.

For the Ada and Canyon County emissions inventories, the list of possible point sources was
compiled from the industrial source portion of the 1995 PM10 emissions inventory1. The list for
the 1995 PM10 emissions inventory was compiled from three primary sources: IDEQ’s air
pollution source/fee tracking database, the American Business Listings proprietary database, and
IDEQ’s industrial source mailing list. Facilities on these lists were asked to complete a PM10,
NOx, SOx, and ammonia emissions survey. Based on the results of these surveys, 59 sources in
Ada and Canyon Counties were included as industrial point sources in the 1995 PM10 emissions
inventory, while the remaining smaller sources were included in the area source portion of the
1995 PM10 emissions inventory.

Because the 1995 PM10 emissions inventory industrial source list was not specifically designed
to include carbon monoxide sources, it was checked against a list of carbon monoxide emitting
facilities from IDEQ’s air pollution source/fee tracking database. This check assured that no
significant stationary carbon monoxide point sources were omitted from the inventory. Stationary
sources located in Boise, Elmore, and Gem Counties were omitted from the list, due to
topographic impediments to air pollutant transport.

Activity data from the 1995 PM10 emissions inventory surveys completed by the 59 industrial
point sources were used with AP-42 (fifth edition)2 emissions factors to identify facilities in and
around the nonattainment area that could possibly emit 100 tpy or more of carbon monoxide.
This analysis identified no major point sources with the Ada County nonattainment area, and one
major point source in Canyon County. However, this source was within 25 miles of the
nonattainment area, and was therefore included in the Ada County inventory. To avoid double
counting the emissions from this source, it is not included in this supplemental inventory.

                                                          
1 Development of Base and Future Year Emission Inventories for Industrial Sources for the
Northern Ada County PM10  Nonattainment Area, IDEQ, 1998. See Appendix A.

2 Compilation of Air Pollutant Emissions Factors, EPA fifth edition.
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IV. AREA SOURCES

A. Introduction
Emissions from Canyon County area sources were estimated by multiplying an emissions factor
by activity data. Emissions factors were obtained from EPA’s Compilation of Air Pollution
Emission Factors, Volume I (AP-42) or from the California Air Resources Board Emission
Inventory Procedural Manual, Volume III: Methods for Assessing Area Sources, 1996 (CARB).

For a number of area source categories general activity data were based on the extensive data
collection conducted for the 1995 PM10 emissions inventory. Activity data for area sources not
included in the PM10 emissions inventory were gathered specifically for the Ada County carbon
monoxide inventory and this supplemental inventory.

Table IV.A-1 displays the specific area source categories excluded from the carbon monoxide
emissions inventory. Emissions from barbecues and wildfires during the winter months are also
assumed to be negligible or nonexistent. Therefore average winter day emissions calculations for
these sources for were prepared using seasonal adjustment factors equal to zero. 1995 carbon
monoxide emissions estimates were projected into future years based on socioeconomic or
demographic data provided by APA.

Table IV.A-1: Area Source Categories Excluded From the Inventory
Source Excluded Justification for Excluding
orchard heating Fuel used for this activity were assumed to be included

in the fuel sales data of commercial/institutional sources.
sewage sludge incineration not conducted in Canyon County
automobile body incineration not conducted in Canyon County
slash burning not conducted in Canyon County
Incinerators no data available
prescribed burning not conducted in Canyon County
recycle, recovery of primary metals not conducted in Canyon County

B. Emissions Summary
Table IV.B-1 presents the 1995 annual carbon monoxide emissions estimates and average winter
day carbon monoxide emissions estimates. Winter day emissions for all area sources except
industrial area sources are based on a four-month season (November through February).
Industrial area sources are based on a three month (December through February) winter season
because seasonal throughput information obtained via the 1995 PM10 industrial source
emissions survey was given per three month season.
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Table IV.B-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Area Sources

Annual Average Average Winter DaySource
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Residential Wood Fireplaces 409.6 371.6 6,733 3,054
Residential Wood Stoves 610.4 553.8 8,261 3,747
Residential Barbecues/Fire Pits 6.4 5.8 0 0

Total Residential Wood 1,026.4 931.2 14,994 6,801
Residential Natural Gas 18.4 16.7 141 64
Residential Propane 0.4 0.3 3 1
Residential Fuel Oil 4.2 3.8 21 10
Residential Coal 1.2 1.1 14 7

Total Residential Fuel (less wood) 24.2 21.9 179 82
Commercial Natural Gas 33.1 30.0 254 115
Commercial Propane 0.6 0.6 5 2
Commercial Fuel Oil 2.5 2.3 13 6
Commercial Coal NA NA NA NA

Total Commercial Fuel Use 36.2 32.9 272 123
Industrial Natural Gas 123.7 158.9 817 371
Industrial Propane 0.4 0.3 3 1
Industrial Fuel Oil 17.3 15.7 60 27
Industrial Diesel 1.2 1.1 6 3

Total Industrial Fuel Use 142.6 129.4 886 402
Open Burning 880.2 798.5 4,823 2,188
Structural Fires 31.0 28.1 170 77
Vehicle Fires 1.6 1.4 9 4
Wild Fires 14.0 12.7 0 0
Other Unplanned Fires 30.5 27.7 0 0

Total Other Burning 957.3 868.4 5,002 2,269
Total Area Sources 2,186.7 1,983.8 21,333 9,677

C. Methods and Data

1. Residential Wood Combustion
Table IV.C.1-1 provides annual average and average winter day emissions estimates from
fireplaces, barbecues/firepits, and wood stoves. Conventional wood stoves, catalytic wood
stoves, noncatalytic wood stoves, certified pellet stoves, exempt pellet stoves, and masonry
heaters are all included in the general wood stove category. Emissions were calculated using AP-
42 emissions factors. Activity data for residential wood combustion is based upon data gathered
in an extensive survey that was conducted for the 1995 PM10 emissions inventory. Because
wood stoves include many different groups of devices, a composite wood stove emissions factor
was calculated using specific AP-42 emissions factors.
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Table IV.C.1-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Residential Wood Combustion

Annual Average Average Winter DayDevice
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Fireplaces 409.6 371.6 6,733 3,054
Wood Stoves (all) 610.4 553.8 8,261 3,747
Barbeques/Fire Pits 6.4 5.8 0 0

Total 1,026.4 931.2 14,994 6,801

a. Residential Wood Combustion Activity Data
An extensive survey was conducted in April 1997 for the 1995 PM10 emissions inventory to
quantify residential wood burning in Ada and Canyon Counties. The study was conducted by an
independent firm, and covered both counties using a telephone survey. The precision level for the
survey was determined to be ± 15% for Canyon County. The study analyzed the use of:
barbeques, fireplaces, conventional wood stoves, noncatalytic stoves, catalytic stoves, certified
and exempt pellet stoves, and masonry heaters. This study also provided an estimate on: the types
of wood burned, the number of residential wood burning devices, and device use patterns for the
counties in 1995. Appendix C of the Northern Ada County 1995 Base and Future Year Carbon
Monoxide Emissions Inventory provides more information on the Residential Wood Combustion
Survey conducted for the 1995 PM10 emissions inventory.

Survey analysis assumed that per-house usage patterns were similar over the short (2 year) time
span between the emissions inventory year (1995) and the survey data collection year (1997). The
survey was designed to emphasize typical usage patterns rather than patterns for a specific time
period. The amount of wood consumed by each type of residential wood burning device in each
county was calculated using Equation IV.C.1.a-1. Table IV.C.1.a-1 displays the activity data used
to calculate the amount of wood burned.
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Equation IV.C.1.a-1:
The amount of wood consumed per device was estimated using the following equation3:

W = N x L x U x D x V x C

Where:
W = Weight of wood (tons/year)
N = Number of devices
L = Average number of logs per use
U = Average number of uses per year
D = Average density of wood (lb/ft3)
V =Average volume of a log (ft3/log)
C = Conversion factor from pounds to tons (1 ton = 2000 pounds)

                                                          
3 Taken from the 1995 PM10 emissions inventory.
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Table IV.C.1.a-1: Summary of Activity Data Used to Calculate Carbon Monoxide Emissions
Estimates from Residential Wood Burning4

Device Type Number of
Households

Using Device

Average
Number Logs

per Use

Average
Uses per

Year

Average Density
of Wood Used

(lbs/ft3)

Average
Log Volume

(ft3 /log)

Tons
Burned

per Year
Fireplace 2,511 8.75 46.93 37.0 0.17 3,242.8
Wood Stove 6,278 4.13 78.57 37.1 0.17 6,424.2
Barbeque/Firepit 753 3.83 5.57 37.0 0.17 50.5

b. Residential Wood Combustion Emissions Factors
Table IV.C.1.b-1 supplies the emissions factors used to estimate carbon monoxide emissions
from residential wood combustion. No emissions factors were available for wood burning
barbeques or firepits. Therefore, the AP-42 emissions factor for fireplaces was used as a
surrogate factor. This assumption is based on the similarities between the two classes of devices.

Table IV.C.1.b-1: Residential Wood Stove, Fireplace and Barbeque/Firepit Carbon Monoxide
Emissions Factors

Device Type Emissions Factor
(lb. CO/ton fuel)a

Wood Stove 166.0
Fireplace 252.6
Barbeque/Firepitb 252.6
a Either taken directly from AP-42 Table 1.9-2 or calculated using factors using factors from AP-
42 Table 1.9-2.
b Used AP-42 emissions factor for fireplaces as surrogate emissions factor.

Because many different types of wood burning devices can be classified as wood stoves, a
composite emissions factor was calculated. Table IV.C.1.b-2 presents the data used to calculate
the composite wood stove emissions factor. It was derived by multiplying the appropriate AP-42
factor for type of wood stove by the population percentage of the device type in Canyon County,
as determined by the survey.

                                                          
4 Activity data obtained from the wood combustion survey (Appendix). The data is also listed in
the 1995 PM10 emissions inventory (Appendix A).
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Table IV.C.1.b-2: Calculation of Composite Residential Wood Stove Emissions Factor
Wood Stove Masonry Heater

Conventional Catalytic Noncatalytic Certified Exempt
Emissions Factora
(lb. CO/ton fuel)

230.8 104.4 140.8 39.4 52.2 149.0 NA

% Use in Ada
Countyb

63.7% 10.0% 15.8% 2.65% 2.65% 5.3% NA

Weighted
Emissions Factor
(lb. CO/ton fuel)

147.0 10.4 22.2 1.0 1.4 7.9 189.9

a Taken from AP-42 Table 1.10-2
b Taken from 1995 PM10 emissions inventory.

c. Residential Wood Stove Combustion Emissions Calculations
Carbon monoxide emissions were estimated using Equation IV.C.1.c-1. Emissions estimates
were converted from pounds per year (lb/year) to tons per year (tpy) and metric tons per year.
These annual emissions estimates were then seasonally adjusted (Section IV.D ) to pounds of
carbon monoxide per winter day (lbs/day) and kilograms per winter day (kg/day).

Equation IV.C.1.c-1
The carbon monoxide emissions per device were estimated using the following equation:

E = F x W

Where:
E = CO Emissions (lb/year)
F = Emissions factor (lbs. CO/ton fuel)
W = Weight of wood (tons/year)

2. Other Stationary Source Fuel Combustion
Table IV.C.2-1 illustrates carbon monoxide emission estimates from residential, commercial, and
industrial source fuel combustion. Emissions were calculated using activity data obtained for the
1995 PM10 emissions inventory. Activity data was combined with AP-42 emissions factors to
produce these emissions estimates.
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Table IV.C.2-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Stationary Fuel Combustion Sources

Annual Average Average Winter DayFuel Category
Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/

Day
Residential Natural Gas 18.4 16.7 141 64
Residential Propane 0.4 0.3 3 1
Residential Fuel Oil 4.2 3.8 21 10
Residential Coal 1.2 1.1 14 7

Total Residential Fuel 24.2 21.9 179 82
Commercial Natural Gas 33.1 30.0 254 115
Commercial Propane 0.6 0.6 5 2
Commercial Fuel Oil 2.5 2.3 13 6
Commercial Coal NA NA NA NA

Total Commercial Fuel Use 36.2 32.9 272 123
Industrial Natural Gas 123.7 112.2 817 371
Industrial Propane 0.4 0.3 3 1
Industrial Fuel Oil 17.3 15.7 60 27
Industrial Diesel 1.2 1.1 6 3

Total Industrial Fuel Use 142.6 129.3 886 402
Total Fuel Combustion 203.0 184.1 1,337 607

a. Stationary Source Fuel Combustion Activity Data
The 1995 PM10 emissions inventory initially identified local fuel dealers through telephone
listings included in the regional yellow pages directory. To ensure completeness, the resulting list
was reviewed by IDEQ personnel and modified to include additional fuel dealers. The listed
dealers were then surveyed to collect 1995 monthly fuel sales data by fuel type and by end-use
sector (industrial, commercial/institutional, and residential). The survey also requested fuel sales
data by county. Sales data which were not broken out by county in the submitted fuel survey
form were apportioned to Ada and Canyon counties based on APA 1995 population data. Fuels
that were sold in the area, but then shipped outside of Ada and Canyon Counties were assumed to
be excluded from the  sales data  provided by the survey. Fuels were assumed to be used within
the area and during the month in which they were sold. For the one dealer that did not respond to
the fuel sales survey, sales data were imputed by assuming sales were similar to those of other
dealers of comparable size. Appendix C of the Northern Ada County 1995 Base and Future Year
Carbon Monoxide Emissions Inventory presents the final list of fuel dealers used in this study,
and includes a copy of the survey form and an  accompanying information request letter used for
the 1995 PM10 emissions inventory.

Carbon monoxide emissions from industrial area sources (i.e., industrial sources that emitted less
than 100 tpy carbon monoxide) were included in the stationary source fuel combustion portion of
the emissions inventory. To avoid double counting emissions, industrial fuel sales data were
compared to estimates of natural gas use obtained from the PM10 industrial source
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questionnaires (Section III). The fuel use estimates obtained from the PM10 industrial source
questionnaires were greater than the fuel sales data indicated. This discrepency was accounted for
by reassigning some fuel sales from commercial/institutional sources to industrial sources, on the
assumption that the fuel dealers had misassigned some of the total fuel sales. Therefore, the
commercial/institutional fuel sales data were adjusted so they would reconcile with the industrial
source fuel use data obtained from the PM10 industrial source questionnaires. Also, because
Amalgamated Sugar is located in Canyon County, Canyon County fuel sales data included fuel
sold to Amalgamated. Amalgamated’s carbon monoxide emissions are included in the Northern
Ada County 1995 Base and Future Year Carbon Monoxide Emissions Inventory. Therefore,
Amalgamated’s fuel use was removed from the Canyon County fuel sales data before it was
adjusted.

Similarly, for industrial diesel/fuel oil use activity data, the fuel sales data was adjusted by
subtracting industrial fuel use estimates (obtained from the PM10 industrial source
questionnaires) from the sales data. Table IV.C.2.a-1 displays the estimated amount of fuel used
by industrial, commercial/institutional, and residential area sources.

Table IV.C.2.a-1: Activity Data Used to Calculate 1995 Canyon County Carbon Monoxide
Emissions from Stationary Source Fuel Combustion

Fuel Type End Use 1995 Annual Fuel Use
Residential 922.1
Commercial 787.3

Natural Gas
(106 ft3)

Industriala b 2,944.5

Residential 379.2
Commercial 649.1

Propane
(103 gallons)

Industrial 225.1

Residential 1,686.5
Commercial 1,013.0
Industrial c 496.8
Industrial engines <600 hpd 20.6

Diesel/Fuel Oil
(103 gallons)

Industrial engines >600 hpd 275.0

Residential 411.7Coal
(tons) Commercial 0

a The natural gas use data from 1995 PM10 emissions inventory industrial source questionnaire
were larger than what was accounted for in industrial sales data. The difference was deducted
from the natural gas sales data for nonspecific industrial sources.
b Natural gas use data from 1995 PM10 emissions inventory industrial source questionnaires.
Includes nonspecific industrial fuel use.



Northern Ada County Carbon Monoxide Maintenance Plan and Redesignation Request

Appendix A-2 16

c Diesel/Fuel Oil use from sales data attributed to industrial use, minus diesel/fuel oil use
accounted for in the industrial source questionnaires.
d Diesel/Fuel Oil use data from 1995 PM10 emissions inventory industrial source questionnaires.

b. Stationary Source Fuel Combustion Emissions Factors
AP-42 emissions factors were used to estimate carbon monoxide emissions from industrial,
commercial/institutional, and residential fuel combustion sources. However, no AP-42 emissions
factor was available for residential propane combustion. Based on the assumption that
commercial and residential propane combustion equipment have similar combustion properties,
the AP-42 emissions factor for commercial boilers was used as a surrogate emissions factor.
Specific information on the firing configuration of commercial/institutional and residential coal
combustion equipment was also not available. Therefore, the AP-42 emissions factor for the
overfeed stoker configuration, the firing configuration with the most conservative carbon
monoxide emissions factor, was chosen as a surrogate. Table IV.C.2.b-1 lists the AP-42
emissions factors used in estimating emission.

Table IV.C.2.b-1: Stationary Source Fuel Combustion Carbon Monoxide Emissions Factors
Fuel Typea Residential Commercial Industrial

Natural Gas (lb. CO/ 106 ft3 fuel) 40.0 84.0 84.0
Propane (lb. CO/103 gal fuel) 1.9 1.9 3.2
Diesel (lb. CO/103 gal fuel)
Industrial Engines
Large Stationary

***NA*** ***NA***
.13
.12

Fuel Oil (lb. CO/103 gal fuel) 5.0 5.0 5.0
Coal (lb. CO/ton fuel) 6.0 6.0 ***NA***
a Emissions factors: Natural Gas, AP-42 Table 1.4-2; Propane, AP-42 Table 1.5-2; Industrial
Engines, AP-42 Table 3.3-1 (converted to lb. CO/103 gal fuel); Large Stationary Engines, AP-42
Table 3.4-1 (converted to lb. CO/103 gal fuel); Fuel Oil, AP-42 Table 1.3-2; Coal, AP-42 Table
1.1-2 (Overfeed Stoker).

c. Stationary Source Fuel Combustion Emissions Calculations
Carbon monoxide emissions were estimated using Equation IV.C.2.c-1. Emissions estimates
were converted from pounds per year (lb/year) to tons per year (tpy) and metric tons per year.
These annual emissions estimates were then seasonally adjusted (Section IV.D ) to pounds of
carbon monoxide per winter day (lbs/day) and kilograms per winter day (kg/day).

Equation IV.C.2.c-1
The carbon monoxide emissions per fuel type were estimated using the following equation:

E = F x U
Where:
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E = CO Emissions (lb/year)
F = Emissions factor (lbs. CO/amount of fuel)
U = Fuel Use (amount of fuel used/year)

3. Open Burning
Table IV.C.3-1 presents approximate emissions from open burning of yard waste, ditch clearing,
and agricultural residue clearing. Industrial facilities reported the mass of material burned in
1995 for the 1995 PM10 emissions inventory. Other open burning emissions were calculated
based on the number of open burning permits issued. AP-42 emissions factors were applied to
calculate carbon monoxide emissions. Because the type of material consumed in residential
burning varies, a composite emissions factor was developed for this category of burning.

Table IV.C.3-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Open Burning

Annual Average Average Winter Day
Open Burning Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/Day

Agricultural 849.4 770.6 4,654 2,111
Ditch 4.1 3.7 23 10
Residential 26.5 24.1 145 66
Industrial 0.2 0.2 1 0.4

Total 880.2 798.6 4,823 2,187

a. Open Burning Activity Data
In Canyon County, a permit is not required to burn tree leaves, gardening waste, or yard
trimming, to conduct weed control fires along ditch banks or canals, and for clearing of crop
residues. However, Canyon County does issue permits for open burning. Permits are issued by
local fire districts, and are valid for multiple uses through a one year period. Because both the
PM10 emissions inventory and the Northern Ada County 1995 Base and Future Year Carbon
Monoxide Emissions Inventory used permit data to estimate emissions from open burning, permit
data were also used to estimate carbon monoxide emissions from open burning in Canyon
County, as they are the best form of local activity data available.

In a survey conducted for the 1995 PM10 emissions inventory, each fire district was contacted to
determine the number of open burning permits issued in 1995. For some agencies, 1995 numbers
were extrapolated from data on 1996 or 1997. None of the fire districts kept records of the types
of burning conducted with each permit. However, based on the information and
recommendations from the fire districts, it was assumed that 15% of open burning permits issued
in Canyon County were for agricultural field clearing, 5% were issued for ditch or fence clearing,
and 80% were issued for residential yard waste burning. Table IV.C.3.a-1 summarizes the permit
activity/assumptions used to estimate emissions from open burning in Canyon County in 1995.
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Based on information and recommendations from fire districts, the following assumptions were
made: the average agricultural burn is approximately 20 acres; the average acreage burned for
ditch clearing is 0.25 acres; and a conservative assumption of 500 pounds (0.25 tons) per year of
waste burned for each residential burning permit was used.

Table IV.C.3.a-1: Estimated Number of Open Burning Permits Issued in Canyon County in
1995

Permit Type Total Number of Permits
issued in Canyon County

Assumed Percent
by Category

Estimated Number
of Permits by Type

Agricultural 2,423 15% 363
Ditch Clearing 5% 121
Residential Waste 80% 1,938

Table IV.C.3.a-2 displays estimates of  tons of fuel consumed by open burning produced using
Equation IV.C.3.a-1 (for residential wastes) or Equation IV.C.3.a-2 (for agricultural burning and
ditch clearing)5. To estimate the amount of material burned, the AP-42 fuel loading factor for
unspecified weeds (3.2 tons/acre)6 was used for ditch clearing. More information on all of the
data and assumptions used to estimate open burning activity is located in the 1995 PM10
emissions inventory.

Equation IV.C.3.a-1
The amount of residential yard wastes openly (in tons) burned were calculated using the
following equation:

M = N x P x T

Where:
M = Mass of fuel burned (ton/ year)
N = Total number of permits issued in 1995
P = Percent of permits issued for residential waste burning
T = Tons burned per permit per year

                                                          
5 Equations from 1995 PM10 Emissions Inventory.

6 AP-42 Table 2.5-5
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Equation IV.C.3.a-2
The tons of material burned during agricultural open burning and ditch clearing were calculated
using the following equation:

M = N x P x A x T
Where:

M = Mass of fuel burned (ton/ year)
N = Total number of permits issued
P = Percent of permits issued for agricultural burning or ditch clearing
A = Average number of acres burned in 1995 per permit
T = AP-42 Fuel Loading Factor (tons/acre)

Table IV.C.3.a-2: Estimated Tons of Fuel Consumed in Open Burning in Canyon County in
1995
Type of Permit Number of

Permits
Acres per Permit Tons Fuel per

Acre/Permit
Tons
Burned

Agricultural 363 20.0 2.0a 14,520.0

Ditch Clearing 121 0.25 3.2b 96.8
Residential Waste 1,938 **NA** 0.25c 484.5
aA P-42 Table 2.5-5 Unspecified Field Crops
bAP-42 Table 2.5-5 Unspecified Weeds
cFrom 1995 PM10 emissions inventory, assumed 500 lbs./permit/year.

b. Open Burning Emissions Factors
It was assumed that residential wastes disposed via open burning consisted of yard wastes and
other plant materials7. The AP-42 emissions factors8 from four different types of yard wastes
were averaged, and the resulting average emissions factor used to estimate open burning
emissions for residential open burning. Table IV.C.3.b-1 details the creation of the composite
emissions factor for the open burning of residential wastes.

                                                          
7 Assumption from 1995 PM10 emissions inventory.

8 AP-42 Section 2.5 Tables2.5-5 and 2.5-6.
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Table IV.C.3.b-1: Calculation of Composite Carbon Monoxide Emissions Factor for Residential
Burning

Substance Emissions Factor (lb. CO/ ton waste)
Unspecified Leavesa 112.0
Grassesb 101.0
Unspecified Weedsb 85.0
Unspecified Forest Residueb 140.0
Average Factor 109.5

a From AP-42 Table 2.5-6
b From AP-42 Table 2.5-5

AP-42 emissions factors for unspecified field crops and unspecified weeds were used to estimate
carbon monoxide emissions from agricultural burning and ditch burning, respectively. Table
IV.C.3.b-2 lists the AP-42 emissions factors used to estimate emissions for agricultural open
burning and ditch clearing.

Table IV.C.3.b-2: Open Burning Carbon Monoxide Emissions Factors
Burning Type Emissions Factor (lb. CO/ ton fuel)

Agricultural Burninga 117.0
Ditch Clearingb 85.0
a AP-42 Table 2.5.5 Unspecified Field Crops
b AP-42 Table 2.5-5 Unspecified Weeds

c. Open Burning Emissions Calculations
Carbon monoxide emissions were estimated with Equation IV.C.3.c-1. Emissions estimates were
converted from lb/year to tpy and metric tons per year. These annual emissions estimates were
then seasonally adjusted (Section IV.D ) to lbs./ winter day and kg/winter day.

Equation IV.C.3.c-1
The carbon monoxide emissions for open burning were estimated using the following equation:

E = F x M

Where:
E = CO Emissions (lbs. CO/year)
F = Emissions factor (lbs. CO/ton fuel)
M = Mass of fuel burned (ton/year)

4. Other Combustion
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Table IV.C.4-1 gives 1995 emissions estimates from structural fires, vehicle fires, wildland fires,
and other unplanned fires. In a survey conducted for the 1995 PM10 emissions inventory, each
fire district was contacted to determine the number of structural, vehicle, and other unplanned
fires that occurred in 1995. Emissions factors from AP-42 and the California Air Resources
Board (CARB, 1996) were applied to produce the carbon monoxide emissions estimates.

Table IV.C.4-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Other Combustion

Annual Average Average Winter Day
Other Burning Tons/Year Metric

Tonnes/Year
Pounds/Day Kilograms/Day

Structural Fires 31.0 28.1 170 77
Vehicle Fires 1.6 1.4 9 4
Wildland Fires 14.0 12.7 0 0
Other Unplanned Fires 30.5 27.7 0 0

Total 77.1 69.9 179 81

a. Other Combustion Activity Data
The number of structural fires, vehicle fires, and other unplanned fires were obtained from local
fire departments and agencies for the 1995 PM10 emissions inventory. The other unplanned fire
category includes all outside fires occurring in such places as open lands, vacant lots, landfills,
roadways, waterways, and construction sites. Based on information provided by fire control
agencies, it was assumed that 0.5 acres burned per fire in this category. For the 1995 PM10
emissions inventory the U.S. Bureau of Land Management provided acreage burned by wildfires
in 1995. Equation IV.C.4.1-a and Equation IV.C.4.a-2 were used to calculate the amount of fuel
consumed in 1995 by wild fires and other unplanned fires, respectively. Both other unplanned
and wildfire categories used the AP-42 fuel loading factor for unspecified weeds9. Table
IV.C.4.a-1 supplies the fire activity data used to estimate carbon monoxide emissions.

Equation IV.C.4.a-1
The tons of material burned during wildfires were calculated using the following equation:

M = A x T

Where:
M = Mass of fuel burned (ton/ year)
A = Acres burned 1995
T = AP-42 Fuel Loading Factor (tons/acre)

                                                          
9 3.2 tons/acre, AP-42 Table 2.5-5
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Equation IV.C.4.a-2
The tons of material burned during other unplanned burning were calculated using the following
equation:

M = N x A x T

Where:
M = Mass of fuel burned (ton/ year)
N = Total number of fires
A = Average number of acres burned per fire (0.5 acres)
T = AP-42 Fuel Loading Factor (tons/acre)

Table IV.C.4.a-1: 1995 Canyon County Fire Activity Data
Source Emissions Factor

Structural Firesa 189 fires
Vehicle Firesa 147 fires
Forest & Range Wild Firesb  329.6 tons of fuel
Other Unplanned Firesa 718.4 tons of fuel
a Data reported by local fire agencies for the 1995 PM10 emissions inventory.
b Data reported by U.S. Department of the Interior, Bureau of Land Management, for the 1995
PM10 emissions inventory.

b. Emissions Factors for Other Combustion
AP-42 emissions factors were used to estimate carbon monoxide emissions from wild fires and
other unplanned fires. CARB emissions factors were used to estimate emissions from structural
fires and vehicle fires because no AP-42 factors were available10. Table IV.C.4.b-1 lists the
emissions factors used for estimating carbon monoxide emissions.

                                                          
10 Emission Inventory Procedural Manual, Volume III, Methods for Assessing Area Source
Emissions (CARB, 1995)
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Table IV.C.4.b-1: Other Combustion Carbon Monoxide Emissions Factors
Source Emissions Factor

Structural Firesa 327.6 lb. CO/ fire
Vehicle Firesa 21.25 lb. CO/fire
Wildland Firesb 85.0 lb. CO/ton fuel
Other Unplanned Firesb 85.0 lb. CO/ton fuel
a CARB Document: Structural Fires Table 17.4-1, Vehicle Fires Table 7.14-3
b AP-42 Table 2.5-5 (Unspecified Weeds)

c. Other Combustion Emissions Calculations
Carbon monoxide emissions were approximated using Equation IV.C.4.c-1. Emissions estimates
were converted from lb/year to tpy and metric tons per year. These annual emissions estimates
were then seasonally adjusted (Section IV.D) to lbs./winter day and kg/winter day.

Equation IV.C.4.c-1
The carbon monoxide emissions from other combustion sources were estimated using the
following equation:

E = F x A

Where:
E = CO Emissions (lbs. CO/year)
F = Emissions factor (lbs. CO/ton fuel or lbs. CO /fire)
A = 1995 Activity Data (either in ton/year or fires/year)

D. Seasonal Adjustment
Nonindustrial area source emissions were seasonally adjusted from annual emissions to average
winter day emissions by first converting annual average estimates to average daily emissions
(dividing by 365 days/year), and then multiplying by a seasonal adjustment factor. The derivation
of these factors is presented in Appendix C of the Northern Ada County 1995 Base and Future
Year  Carbon Monoxide Emissions Inventory. Industrial sources included in the area source
inventory were seasonally adjusted using Equation IV.D-1 and seasonal operating factors
obtained in the industrial source questionnaires collected for the 1995 PM10 emissions
inventory.

Equation IV.D-111
                                                          
11 From Procedures for the Preparation of Emissions Inventories for Carbon Monoxide and
Precursors of Ozone, Volume I: General Guidance for Stationary Sources; EPA 1991.
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The carbon monoxide emissions from industrial area sources were seasonally adjusted using the
following equation:

EWD = EA × (PW  / 25%) × Dw × 52

Where:
EWD = Winter Day CO Emissions (lbs. CO/winter day)
EA = Annual CO Emissions (lbs. CO/year)
PW  = Percentage of 3-Month Winter Throughput (in %)
Dw = Winter Season Operation Schedule (in days/week)

Table IV.D-1: Seasonal Adjustment Factors Used to Estimate Average Winter Day Emissions
for Canyon County

Source Seasonal
Adjustment Factor

Data
Source

Fireplaces 3.00 1
Wood stoves 2.47 1
Barbeques/Firepits 0.00 1
Natural Gas Combustion - Residential & Commercial 1.40 2
Natural Gas Combustion - Industrial varies 3
Diesel/Fuel Oil Combustion - Residential & Commercial 0.91 2
Diesel/Fuel Oil Combustion - Industrial varies 3
Coal Combustion 2.14 2
Propane Combustion 1.40 2
Structural Fires 1.00 4
Vehicle Fires 1.00 5
Wildland Fires 0.00 5
Other Unplanned Fires 0.00 5
Open Burning 1.00 5
Data Source
1 1997 Wood Combustion Survey, conducted for 1995 PM10 emissions inventory
2 Monthly sales data, reported by local fuel dealers.
3 Calculated for individual industrial sources using Equation IV.D-1. See Appendix C
4 Procedures for the Preparation of Emission Inventories for Carbon Monoxide and

Precursors of Ozone, Volume I: General Guidance for Stationary Sources.
5 IDEQ judgement, based on information from fire control agencies.

E. Projection to Future Years
The 1995 area source emissions were projected to 2000 and 2010 using the latest population and
socioeconomic projections provided by APA and presented in Table IV.E-112. For each
                                                          
12 From 1997 Demographic Report for Ada and Canyon Counties, APA Report No. 09-97, June
1997. Data can also be found in the PM10 emissions inventory.
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category, an appropriate growth indicator was chosen. Table IV.E-2 lists the area source
categories and the specific demographic used to project future year emissions. Emissions
projections were calculated by multiplying the 1995 annual and winter day emissions by the ratio
between the appropriate demographic factor for the future year and the factor for 1995. Table
IV.E-3 displays the projected annual area source carbon monoxide emissions for 1995, 2000, and
2010, while Table IV.E-4 gives the winter day emissions estimates for 1995, 2000, and 2010.

Table IV.E-1: Canyon County Demographic Data
1995 2000 2010

households 37,668 45,777 59,760
nonretail employment 19,441  47,437 56,501
retail employment  5,186 9,965 13,830
population 109,123 125,429 156,572

Table IV.E-2: Growth Indicators Used to Project Area Source Carbon Monoxide Emissions to
Future Years in Canyon County

Residential Commercial Industrial
Wood Combustion Households NA NA
Natural Gas Combustion Households Retail Employment Nonretail Employment
Fuel Oil Combustion Households Retail Employment Nonretail Employment
Coal Combustion Households Retail Employment NA
Diesel Combustion NA NA Nonretail Employment
Propane Combustion Households Retail Employment Nonretail Employment
Structural Fires Households
Vehicle Fires Population
Other Unplanned Fires Constant-No growth anticipateda
Wildland Fires Constant-No growth anticipateda
Open Burning Population
a Based on IDEQ engineering judgement.
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Table IV.E-3: Base Year & Projected Annual Carbon Monoxide Emissions for Canyon County
Tons per Year Metric Tonnes per YearSource

1995 2000 2010 1995 2000 2010
Residential Wood Fireplaces 409.6 497.7 649.8 371.6 451.6 589.5
Residential Wood Stoves 610.4 741.8 968.4 553.8 673.0 878.5
Residential Barbeques/Fire Pits 6.4 7.8 10.1 5.8 7.0 9.2

Total Residential Wood 1,026.4 1,247.3 1,628.3 931.2 1,131.6 1,477.2
Residential Natural Gas 18.4 22.4 29.3 16.7 20.3 26.5
Residential Propane 0.4 0.4 0.6 0.3 0.4 0.5
Residential Fuel Oil 4.2 5.1 6.7 3.8 4.6 6.1
Residential Coal 1.2 1.5 2.0 1.1 1.4 1.8
Total Residential Fuel (less wood) 24.2 29.4 38.6 21.9 26.7 34.9
Commercial Natural Gas 33.1 63.5 88.2 30.0 57.6 80.0
Commercial Propane 0.6 1.2 1.6 0.6 1.1 1.5
Commercial Fuel Oil 2.5 4.9 6.8 2.3 4.4 6.1
Commercial Coal NA NA NA NA NA NA

Total Commercial Fuel Use 36.2 69.6 96.6 32.9 63.1 87.6
Industrial Natural Gas 123.7 301.8 359.4 112.2 273.8 326.1
Industrial Propane 0.4 0.9 1.0 0.3 0.8 0.9
Industrial Fuel Oil 17.3 35.0 41.7 15.7 31.8 37.9
Industrial Diesel 1.2 3.0 3.6 1.1 2.7 3.3

Total Industrial Fuel Use 142.6 340.7 405.7 129.3 309.1 368.2
Open Burning 880.2 1,012.0 1,263.2 798.5 918.1 1,146.0
Structural Fires 31.0 37.6 49.1 28.1 34.1 44.6
Vehicle Fires 1.6 1.8 2.2 1.4 1.6 2.0
Wild Fires 14.0 14.0 14.0 12.7 12.7 12.7
Other Unplanned Fires 30.5 30.5 30.5 27.7 27.7 27.7

Total Other Burning 957.3 83.9 1,359.0 868.4 994.2 1,233.0
Total Area Sources 2,186.7 2,782.9 3,528.2 1,983.8 2,524.7 3,200.9
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Table IV.E-4: Base Year & Projected Average Winter Day Carbon Monoxide Emissions for
Canyon County

Pounds per Day Kilograms per DaySource
1995 2000 2010 1995 2000 2010

Residential Wood Fireplaces 6,733 8,182 10,681 2,687 3,711 4,845
Residential Wood Stoves 8,261 10,040 13,106 3,717 4,554 5,945
Residential Barbeques/Fire Pits 0 0 0 0 0 0

Total Residential Wood 14,994 18,222 23,787 6,404 8,265 10,790
Residential Natural Gas 141 172 224 64 78 102
Residential Propane 3 3 4 1 2 2
Residential Fuel Oil 21 26 33 10 12 15
Residential Coal 14 18 23 7 8 10
Total Residential Fuel (less wood) 179 219 284 82 100 129
Commercial Natural Gas 254 487 676 115 221 307
Commercial Propane 5 9 13 2 4 6
Commercial Fuel Oil 13 24 34 6 11 15
Commercial Coal NA NA NA NA NA NA

Total Commercial Fuel Use 272 520 723 123 236 328
Industrial Natural Gas 817 996 1,250 371 452 567
Industrial Propane 3 7 8 1 3 4
Industrial Fuel Oil 60 73 91 27 33 41
Industrial Diesel 6 15 18 3 7 8

Total Industrial Fuel Use 886 1,091 1,367 402 495 620
Open Burning 4,823 5,545 6,922 2,188 2,515 3,140
Structural Fires 170 206 269 77 94 122
Vehicle Fires 9 10 12 4 4 6
Wild Fires 0 0 0 0 0 0
Other Unplanned Fires 0 0 0 0 0 0

Total Other Burning 5,002 5,761 7,203 2,269 2,613 3,268
Total Area Sources 20,458 25,813 33,364 9,280 11,709 15,135
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V. NONROAD MOBILE SOURCES

A. Introduction
Emissions for nonroad mobile sources were estimated by combining an emissions factor with a
measure of activity. Emissions factors used to estimate carbon monoxide emissions were taken
from Procedures for Emission Inventory Preparation: Volume IV Mobile Sources, EPA, 1992.
Some source activity data was gathered directly for this inventory. When specific activity data
were not available, emissions were estimated by adjusting emissions data from the 1990 Provo-
Orem Emissions Inventories conducted by the EPA for the Nonroad Engine and Vehicle
Emission Study - Report, EPA 1991 (NEVES).

Section 4.2.3 of Procedures for Emissions Inventory Preparation, Volume IV: Mobile Sources,
“Options for Areas Without EPA Provided Inventories,” recommends that in the absence of
specific activity data, areas “choose one of the 33 areas (for which inventories were prepared),
which is similar in terms of climate and economic activity, so that the emissions inventories can
be produced by applying the ratio of the populations for the two areas . . . ”  Of the 33 areas
studied in NEVES, Provo-Orem, Utah was the area chosen to base Ada and Canyon Counties’
nonroad carbon monoxide emissions estimates. This decision was based on similarities in size,
location, elevation, and climate. To scale the 1990 Provo/Orem emissions estimates to 1995, the
ratio of the 1990 population of Canyon County to the 1990 population of Provo/Orem was
applied to the NEVES 1990 emissions estimates, and then projected to 1995 using a growth
factor based on the Canyon County population growth between 1990 and 1995.

Table V.A-1 lists the sources excluded from the nonroad portion of the supplemental inventory
and includes a brief justification. Emissions from lawn and garden equipment and marine
recreational equipment are assumed to be negligible or nonexistent during the winter months.
Therefore, calculations for average winter day emissions were prepared using a seasonal
adjustment factor of zero. Emissions estimates for nonroad sources were projected to future years
using demographic or economic factors provided by APA.

Table V.A-1: Nonroad Mobile Sources Not Considered in the Canyon County Emissions
Inventory

Source Excluded Justification for Excluding
Helicopters (Military and Civilian) Negligible use in Canyon County
Military Aircraft No military aircraft stationed in Canyon County
Commercial Aircraft/Ground
Support Equipment

No commercial airport located in Canyon County

General Aircraft Negligible use in Canyon County
Commercial Marine Vessels Activity does not occur in Canyon County
Logging Equipment Activity does not occur in Canyon County

B. Emissions Summary
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Table V.B-1 gives the estimated annual and average winter day carbon monoxide emissions for
1995 from nonroad mobile sources. Winter day emissions for all sources were seasonally
adjusted (section V.D) based on a four-month carbon monoxide season (November through
February).

Table V.B-1: 1995 Canyon County Annual and Average Winter Day Carbon Monoxide
Emissions from Nonroad Mobile Sources

Source
Annual Average Average Winter Day

Tons/Year Metric
Tonnes/Year

Pounds/Day Kilograms/
Day

Construction Equipment 218.4 198.1 479 217
Light Commercial Equipment 734.8 666.6 4,026 1,826
Industrial Equipment 287.1 260.5 1,259 571
Agricultural Equipment 1,700.1 1,542.0 2,235 1,015
Lawn and Garden Equipment 3,475.6 3,153.1 0 0
Recreational Equipment 251.5 228.2 717 325
Marine Recreational Equipment 25.8 23.4 0 0

Total Other Nonroad 6,693.3 6,071.9 8,716 3,954
Locomotives 111.9 101.5 613 278
Total Nonroad Mobile Source 6,805.2 6,173.4 9,329 4,232

C. Methods and Data

1. Locomotives
Table V.C.2-1 reveals the carbon monoxide from emissions estimated from line haul
locomotives. Emissions were calculated using activity data collected for this emissions inventory
and emissions factors from Procedures for Emission Inventory Preparation: Volume IV Mobile
Sources, (EPA, 1992).

Table V.C.1-1: Canyon County 1995 Annual Carbon Monoxide Emissions for Locomotives
Annual Average Average Winter Day

Tons/Year Metric
Tonnes/Year

Pounds/Day Kilograms/Day

111.9 101.5 479 278

a. Locomotive Activity Data
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