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L INTRODUCTION

The U.S. Environmental Protection Agency (EPA) published a final notice on June 6, 2007
that the Maricopa County PM-10 Nonattainment Area had failed to attain the 24-hour PM-
10 standard by December 31, 2006. Section 189(d) of the Clean Air Act requires Serious
nonattainment areas that do not meet the applicable attainment date to prepare a plan that
reduces PM-10 emissions by at least five percent per year until the standard is attained at
the monitors. The Clean Air Act specifies that the plan must be based on the most recent
emissions inventory for the area and must also include a modeling demonstration of
attainment.

The 2005 Periodic Emissions Inventory for PM-10 for the Maricopa County, Arizona,
Nonattainment Area (PEl) is the most recent emissions inventory for the area.
Documentation of the PEl is provided in Appendix B, Exhibit 1, of the Five Percent Plan.
After review by EPA and other members of the Air Quality Planning Team, MAG finalized
the Modeling Protocol in Support of a Five Percent Plan for PM-10 for the Maricopa County
Nonattainment Area on September 29, 2006 (Appendix I). In general, the attainment
demonstration modeling performed for the Salt River and Higley areas follows the
approaches documented in this protocol.

The Technical Support Document in Support of the MAG 2007 Five Percent Plan for PM-
10 for the Maricopa County Nonattainment Area (TSD) describes the base case emissions
inventories, the quantification of committed control measures that meet the five percent
and contingency measure requirements, and the modeling that demonstrates attainment
in the PM-10 nonattainment area.

The TSD describes the development of the 2007-2010 emissions inventories that are
based on the most recent emissions inventory for the area. The projection of the 2005
periodic emissions for the PM-10 nonattainment area to 2007, 2008, 2009, and 2010 and
the resultant base case emissions inventories are documented in Chapter Il of the TSD.
Chapter 1ll describes the methods and assumptions that were applied to quantify
committed control measures to meet the annual five percent requirement of the Clean Air
Act. Chapter IV describes the methods and assumptions used to quantify control
measures to meet the contingency requirements of the Clean Air Act.

Chapter V documents the dispersion modeling that was performed to demonstrate
attainment in the Salt River Area. The Salt River Area modeling relies heavily on data
collected by the MAG PM-10 Source Attribution and Deposition Study. The purpose of the
study was to identify the sources of emissions contributing to violations of the PM-10
standard during stagnant meteorological conditions and characterize the deposition of PM-
10 particles emitted by these sources. The study conducted sampling of new
meteorological and particulate matter data in the Salt River area between November 15
and December 14, 2006. The monitoring tools used by the study included a patrticle lidar,
mobile monitoring, DustTrak optical monitors, an aerodynamic particle size analyzer,
MiniVol filter based samples, a sodar, and a SCAMPER vehicle. The SCAMPER (System
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for Continuous Aerosol Monitoring of Particulate Emissions from Roadways) was used to
measure PM-10 from paved roads. Chapter V discusses the data from this study that was
used to model attainment for the Salt River Area.

Chapter VI describes the modeling that demonstrates attainment in the area surrounding
the Higley monitor. A proportional rollback model was applied to show that the area would
attain the standard with both existing and projected land uses.

A supplemental analysis was also performed to demonstrate attainment at other monitors

in the PM-10 nonattainment area. This simplified rollback approach and the results of the
analysis are described in Chapter Eight of the Five Percent Plan.
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il BASE CASE PM-10 EMISSIONS INVENTORIES

Section 189(d) of the Clean Air Act requires that the plan provide, from the date of
submission until attainment, an annual reduction in PM-10 emissions of not less than five
percent of the emissions in the most recent inventory prepared for the area. The Five
Percent Plan for the Maricopa PM-10 nonattainment area provides reductions of five
percent per year in the most recent 2007 emissions inventory, from the date of submission,
December 31, 2007, to the attainment date of December 31, 2010. This chapter describes
the development of the base case 2007 PM-10 emissions inventory, as well as the
projected base case inventories for 2008-2010.

In May 2007, the Maricopa County Air Quality Department finalized the 2005 Periodic
Emissions Inventory for PM-10 for the Maricopa County, Arizona, Nonattainment Area
(PEI) (Appendix B, Exhibit 1). In general, growth factors have been applied to the 2005
PEI emissions to project 2007, 2008, 2009, and 2010 base case emissions for the Five
Percent Plan. Most of the growth factors represent the ratio of the growth surrogate (e.g.,
population, industrial employment) in the projection year to 2005. In a few cases, (e.g.,
unpaved roads, windblown dust, paved roads), new information became available after the
PEI was prepared and the base case PM-10 emissions for 2007-2010 were estimated on
the basis of this new information.

The remainder of this chapter documents the derivation of the 2007-2010 base case
emissions inventories. The discussion below is organized by source category, i.e., point,
area, nonroad mobile and onroad mobile sources. All estimates referred to below
represent tons per year of PM-10 emissions in the Maricopa County PM-10 nonattainment
area.

POINT SOURCES

Point sources of PM-10 are those permitted sources that emit more than 5 tons per year
of PM-10. The PEI estimate of 1,636 tons of PM-10 emissions from point sources was
grown from 2005 to 2007-2010 using industrial employment projections for Maricopa
County as the growth surrogate. The projections of industrial employment shown in Table
lI-1 were developed by MAG using socioeconomic models with input data from recent
employment surveys, the 2005 Special U.S. Census for Maricopa County, aerial
photography, the Maricopa County Assessor’s files, and a regional development database.

AREA SOURCES

Area sources of PM-10 emissions include industrial processes that are not large enough
to qualify as points sources, fuel combustion, fires, agriculture, construction, travel on
unpaved parking lots, off-road recreational vehicles, leaf blower dust, and windblown dust.
Each of these sources of PM-10 emissions is addressed individually below.



Table II-1.

Population and Employment Estimates for Maricopa County

Residential Population and Industrial Employment for Maricopa County, 2005-2010
Growth Factors (relative to 2005)

Growth Surrogate 2005 2006 2007 2008 2009 2010 2007 | 2008 2009 2010
Residential Population 3,681,025| 3,788,120| 3,895,215 4,002,309| 4,109,404/ 4,216,499 1.06 1.09 1.12 1.15
Industrial Employment 357,712|  374,734] 391,756| 408,777| 425,799 442,821 1.10 1.14 1.19 1.24




Industrial Processes

This category includes manufacturing and other industrial activities that do not individually
produce enough emissions to qualify as point sources. The 2005 PEI| estimate of 3,226
tons of PM-10 emissions from industrial processes, excluding construction, was grown
from 2005 to 2007-2010 using the industrial employment projections for Maricopa County
(Table 1I-1). PM-10 emissions from construction sources are projected with other growth
factors, as discussed in a later section.

Fuel Combustion

This category includes residential, commercial, and industrial gas, wood, and oil burning.
The 2005 PEI estimate of 692 tons of PM-10 emissions from fuel combustion was grown
from 2005 to 2007-2010 based on the latest population projections for Maricopa County
(Table 11-1). The population projections were developed using socioeconomic models with
input data from recent employment surveys, the 2005 Special U.S. Census for Maricopa
County, aerial photography, the Maricopa County Assessor’s files, and a regional
development database. The population projections were approved by the MAG Regional
Council in May 2007.

Fires

This category includes open burning, wildfires, structure fires and vehicle fires. The PEI
estimate of 4,933 tons of PM-10 emissions from fires in 2005 was held constant for 2007-
2010. The biggest contributor (98.5 percent) to this category is wildfires, which are not
possible to predict or control.

Agriculture

The PEI estimates of PM-10 emissions from agriculture in 2005 include tilling and
harvesting (1,288 tons), travel on unpaved farm roads (911 tons), and livestock (521 tons).
The growth factors for tilling and harvesting and travel on unpaved farm roads were derived
from the trend in acres of agricultural crops in Table 1I-2, as reported for Maricopa County
in the Arizona Agricultural Statistics Bulletins in 2000 through 2004. The 2005 crop
acreages were not included in the calculations, because several crop types were missing
from the 2005 Bulletin.

The growth surrogate for tilling and harvesting emissions is acres of field crops, excluding
grapes and citrus. The acres of crops in 2000 and 2004 were used to develop the average
annual rate of change shown in Table 1I-2. Based on past trends, tilling and harvesting
acreage is expected to decline by 4.6 percent per year due to the rapid development of
farmland in the PM-10 nonattainment area. Application of this annual decline to the 2004
acreage produces crop acreage in 2007-2010. The 2007-2010 acreage is divided by the
2005 acreage to obtain the growth factors in Table 1I-3. The growth factors were applied
to the 2005 PEI emissions for tilling and harvesting to obtain the 2007-2010 projections.
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Table lI-2. Trends in Acres of Crops and Head of Livestock in Maricopa County, 2000-2005

Annual Rate
Emissions Category|Growth Surrogate 2000 2001 2002 2003 2004 of Change
| (2000-2004)
Tilling and harvesting |[Harvested acres of field crops, 218,200 202,200 173,200 169,750 180,650 -4.6%
excluding citrus and grapes
Travel on unpaved |Harvested acres of field crops, 231,800 213,700 183,300 179,050 189,950 -4.9%
farm roads including citrus and grapes
Livestock Head of livestock 181,000 191,000 199,000 217,000 257,000 5.2%

Source for growth surrogate data: 2000-2004 Arizona Agricultural Statistics Bulletins published annually by the United States Department of Agriculture.

Table 1I-3. Derivation of Growth Factors for Agricultural Emissions

Annual change applied to 2004 acreage (from Table [I-2) Growth factors relative to 2005
Emissions Category| 2005 2006 2007 2008 2009 2010 2007 2008 2009 2010
Tilling and harvesting | 172,340 164,412 156,849 149,634 142,751 136,18 0.91 0.87] 0.83 0.79
Travel on unpaved 180,642 171,791 163,373 155,368 147,755 140,51 0.90 0.86) 0.82 0.79
farm roads
Head of livestock held constant after 2005 Growth factors relative to 2005
Livestock 262,000 262,0000 262,0000 262,000f 262,000 262,000- 1.00 1.00 1.00 1.00

Source for 2005 livestock data: 2005 Arizona Agricultural Statistics Bulletin published by the United States Department of Agriculture.
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Travel on unpaved farm roads was projected using the same growth surrogate as tilling
and harvesting, but with acres of grapes and citrus crops added. The rate of decline in
total crop acreage in Maricopa County between 2000 and 2004 was 4.9 percent per year.
Application of this annual decline to the 2004 acreage produces estimates of crop acreage
in2007-2010. The 2007-2010 acreage is divided by the 2005 acreage to obtain the growth
factors in Table II-3. The growth factors were applied to the 2005 PEI emissions for travel
on unpaved farm roads to obtain the 2007-2010 projections.

Table II-2 indicates that the head of livestock in Maricopa County increased by an annual
average rate of 5.2 percent between 2000 and 2004. However, this is likely to represent
the trend in the two-thirds (approximately 6,000 square miles) of Maricopa County that lies
outside of the PM-10 nonattainment area and is predominantly rual. Inside the
nonattainment area, new developments are consuming agricultural land at a rapid pace
and urban encroachment is expected to discourage livestock farmers from increasing the
size of their herds. For these reasons, the 2005 PEI estimate of livestock emissions in the
PM-10 nonattainment area is held constant in 2007-2010.

Construction

The 2005 PEI| estimates of PM-10 emissions from construction are 11,332 tons for
residential construction, 11,086 tons for commercial construction, 7,236 tons for road
construction, and 2,476 tons for other land clearing. The other land clearing category
includes site preparation, weed control and trenching. Construction activity levels are
highly dependent upon the national and regional economy and may fluctuate significantly
fromyeartoyear. To dampen this volatility, the projection of construction activity for 2007-
2010 is based on the average activity over the four-year period, 2004-2007.

The growth factors for construction emissions are based on the acreage reported on
earthmoving permits issued by the Maricopa County Air Quality Department (MCAQD) for
construction activities in the PM-10 nonattainment area. The 2004-2007 permitted acres
were provided by MCAQD on November 15, 2007. The acreage as of September 11,
2007, was extrapolated to the end of the year based on the ratio of the permitted acreage
at the end of 2006 to the permitted acreage as of September 11, 2006. The permitted
earthmoving acreage data is shown below.

Average
Earthmoving Permit Acreage by Category 2004 2005 2006 2007 _2004-2007
Commercial/lndustrial 8,073 9,740 12,759 10,748 10,330
Residential 36,738 43,509 39,037 39,865 39,787
Road 2,685 4,199 4,642 3,885 3,853
Other Land Clearing 8,526 6,204 8,548 11,475 8,688
Total Earthmoving Permit Acreage 56,021 63,652 64,986 65,973 62,658

The construction growth factors were developed by dividing the average permit acreage
in 2004-2007 by the permit acreage in 2005 for each category. The resultant factors are
shown below.



Construction Growth Factors

Construction Category (relative to 2005)
Commercial/Industrial - 1.06
Residential 0.91
Road 0.92
Other Land Clearing 1.40

The growth factors above were applied to the PEI emissions estimates for 2005 to project
construction emissions by category. Because the growth factors are based on average
historical conditions, the base case construction emissions were held constant in 2007-
2010.

Travel on Unpaved Parking Lots

The PEI estimate of 3,009 tons of PM-10 generated by travel on unpaved parking lots was
grown from'2005 to 2007-2010 based on the population projections for Maricopa County
shown in Table Hl-1.

Off-Road Recreational Vehicles

The PEI estimate of 2,159 tons of PM-10 emitted by off-road recreational vehicles was
grown from 2005 to 2007-2010 based on the population projections for Maricopa County
-shown in Table 1I-1.

Leaf Blower Fugitive Dust

The PEI estimate of 843 tons of PM-10 generated by leaf blowers was grown from 2005
t0 2007-2010 based on the population projections for Maricopa County shown in Table II-1.

Windblown Dust

The PEI estimates of windblown dust emissions were estimated by ENVIRON using the
Windblown Dust Model (WDM) and wind speed data for the year, 2005. Since the number
of windy days vary considerably from year to year, the volatility and margin of error in the
projections can be reduced by using wind speed measurements over a multiple-year
period. MAG developed new estimates of windblown dust emissions using wind speed
data for 2001-2005. The methodology, also used in the Serious Area PM-10 Plan, is
documented in MAG, Windblown Dust Emission Calculations for PM-10 Nonattainment
Area for the Years 2001 to 2005 (Appendix Il, Exhibit 3). Windblown dust emissions for
construction, vacant land, and agriculture were estimated using 2001-2005 wind speed
measurements in the PM-10 nonattainment area. Windblown Other emissions were
obtained from the WDM estimates used in the 2005 PEI.

Windblown construction, vacant land and agriculture emissions were estimated for the
Maricopa County portion of the PM-10 nonattainment area. The 2005 PEI also included
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windblown emissions for the Pinal County portion of the nonattainment area; the Pinal
County windblown emissions were added to the Windblown Other category.

Annual windblown agricultural emissions were estimated on the basis of crop acreage
provided by the 2001-2005 Arizona Agricultural Statistics Bulletins. Since the windblown
agricultural emissions were averaged over the period 2001-2005, the base year for the
growth factors was assumed to be the mid-point year, 2003. The 2007-2010 windblown
agriculture growth factors are based on the same surrogate as tilling and harvesting
emissions (i.e., 2000-2004 acres of crop land in Maricopa County, excluding citrus and
grapes, shown in Table 1I-2), except that the growth factors were calculated relative to the
base year of 2003, instead of 2005.

The base year for windblown emissions for construction and vacant land is 2004, because
2004 land use data was used to estimate these emissions. Windblown dust from alluvial
areas is included in the estimate for vacant land.

As indicated in Appendix I, Exhibit 3, control factors were applied to the windblown PM-10
emissions from agriculture, construction, vacant land and alluvial areas. For agriculture,
the control factor applied was 0.699 (i.e., 1 - compliance rate of 59 percent times control
efficiency of 51 percent). The compliance rate was derived from the Rule Effectiveness
Study for Agricultural Best Management Practices documented in the 2005 PEI. The
control efficiency was derived from Table 4-2 of the Technical Support Document for
Quantification of Agricultural Best Management Practices, prepared for ADEQ by URS and
ERG, June 2001 which assumes that one Best Management Practice is applied to crop
land.

For construction, the control factor applied was 0.541 (i.e., 1 - compliance rate of 51
percent times control efficiency of 90 percent). The compliance rate was derived from the
Rule 301 Effectiveness Study documented in the 2005 PEI. The control efficiency is
consistent with the value used in the Revised MAG 1999 Serious Area PM-10 Plan.

Forvacant land and alluvial areas, the control factor applied was 0.398 (i.e., 1 - compliance
rate of 68 percent times control efficiency of 88.6 percent). The compliance rate was
derived from the Rule 310.01 Effectiveness Study for vacant lots documented in the 2005
PEL. The control efficiency is consistent with the value used in the Revised MAG 1999
Serious Area PM-10 Plan.

Windblown construction emissions were split into residential, commercial, and road
construction based on the 2005 PEI distribution of emissions in these categories. The
surrogate used to create the growth factors for windblown construction emissions is the
same as for non-windblown construction. The growth factors for windblown construction
are derived by dividing the average permitted earthmoving acreage in 2004-2007 by the
acreage in 2004, rather than 2005. (See construction permit data in the section on
Construction earlier in this Chapter.)



The base case windblown dust emissions for all categories, except agriculture, are held
constant after 2007. As discussed above, windblown agricultural emissions continue to
decline each year due to the attrition of agricultural land caused by rapid urbanization of
the PM-10 nonattainment area. The windblown PM-10 emissions and the growth factors
for 2007-2010 are summarized below.

Windblown PM-10 Emissions

Base Emissions Growth Factors (Relative to Base Year)
Year (tons/yr) 2007 2008 2009 2010
Residential Construction 2004 1,311.5 1.08 1.08 1.08 1.08
Commercial Construction 2004 213.1 1.28 1.28 128 1.28
Road Construction 2004 13.1 1.43 143 143 143
Agriculture 2003 1,128.0 0.92 0.88 0.84 0.80
Vacant Land 2004 5,580.0 1.00 1.00 1.00 1.00
Other 2005 495.0 1.00 1.00 1.00 1.00

NONROAD MOBILE SOURCES

Nonroad mobile sources are those that move or are movable within a 12-month period and
are not licensed or certified as highway vehicles. This category includes exhaust
emissions from equipment used in agriculture, construction, mining, landscaping,
commerce, industry, and recreation. The category also includes aircraft, airport equipment,
and locomotives. The growth factors vary by equipment type.

The 2005 PEI estimate of PM-10 emissions from all nonroad mobile sources is 2,012 tons
for the PM-10 nonattainment area. The major source categories are discussed in the
sections that follow.

Aircraft and Airport Ground Support Equipment

The 2005 PEI estimate of PM-10 emissions from aircraft of 158 tons and airport ground
support equipment of 17 tons were grown to 2007-2010 based on the population
projections for Maricopa County shown in Table 11-1.

Locomotive Emissions

The 2005 PEI estimate of PM-10 emissions from locomotives of 38 tons was held constant
in 2007-2010. The Union Pacific and Burlington Northern Santa Fe Railroads provided
locomotive fuel usage for Maricopa County of 11,183,519 gallons in 2002 and 9,604,157
gallons in 2005. Since these data represent the entire County, show a decline in usage
and provide only two points from which to extrapolate, the locomotive emissions for the
PM-10 nonattainment area are held constant at the PEI estimate of 38 tons for 2005.



Other Nonroad Mobile Source Equipment

For nonroad sources other than aircraft, airport ground support equipment, and
locomotives, MAG ran the EPA NONROAD model for 2005 and 2007-2010 to estimate the
nonroad PM-10 emissions. To maintain consistency with the 2005 PEI nonroad emissions
estimates, MAG used the same input assumptions as MCAQD in running the NONROAD
model for 2005. Equipment population and activity levels for commercial lawn and garden
equipment were based on a 2003 survey in Maricopa County conducted by ENVIRON. For
other equipment types, the EPA NONROAD model default assumptions for equipment
population and activity levels in Maricopa County were used. The NONROAD model
projects that the equipment populations in Maricopa County will increase at a rate of about
two percent per year. At the same time, the PM-10 emission rates in the NONROAD
model are declining for most equipment types, due to the phase-in of new equipment that
meets more stringent EPA emissions standards. The declining emission rates more than
offset the increases in equipment populations, resulting in a net decline in nonroad
emissions for most equipment types over time. The NONROAD model output was used
to develop growth factors for 2007-2010 relative to 2005, as shown in the tables below.
The growth factors were applied to the 2005 PEI estimates by equipment type to project
nonroad emissions in 2007-2010.

(tons/yr)

Nonroad Equipment Type 2005 2007 2008 2009 201¢
gricultural Equipment 37.70 34.89‘ 33.54] 32.22 30.90
Commercial Equipment 118.72 117.07] 115.27 113.54] 111.99
Construction and Mining Equipment 1356.18] 1283.991 1260.01] 1239.56 1221.94
ndustrial Equipment 111.16} 102.84 100.42 99.01 97.92
| awn and Garden Equipment (Com) 120.9 120.85] 121.35 122.32] 123.77
| awn and Garden Equipment (Res) 54.31 52.73 52.33 52.30 52.55
| awn and Garden Equipment Total 175.23 173.58] 173.68 174.62 176.32
Pleasure Craft 11.37 10.10 9.49 8.90 8.34
Railroad Equipment 1.16) 1.13 1.1 1.09 1.07
Recreational Equipment 42.27 45.33 45.30 4493 44.30
Total Nonroad Emissions 1853.79] 1768.93 1738.82 1713.87] 1692.79

2007 2008 2009 201@

Nonroad Equipment Type Growth factors (relative to 2005)

gricultural Equipment 0.93 0.89 0.85 0.8

Commercial Equipment 0.99 0.97 0.96 -0.94

Construction and Mining Equipment 0.95 0.93 0.91 0.90

ndustrial Equipment 0.93 0.90 0.89 0.84




|_ awn and Garden Equipment Total 0.99 0.99 1.00 1.01
Pleasure Craft 0.89 0.83 0.78 0.73
Railroad Equipment 0.97] 0.96 0.94 0.92
Recreational Equipment 1.07 1.07] 1.06 1.05

ONROAD MOBILE SOURCES

The PM-10 emissions from onroad mobile sources include emissions from exhaust, tire
wear and brake wear; reentrained dust from paved roads; and travel on unpaved roads.
Each of these three categories is discussed separately below.

Exhaust, Tire Wear, and Brake Wear Emissions

The 2005 PEI estimates of PM-10 emissions from onroad mobile sources are 1,041 tons
for exhaust, 305 tons for tire wear, and 394 tons for brake wear. MAG ran the EPA
MOBILEG6.2 model to obtain 2005 and 2007-2010 PM-10 emissions rates for exhaust, tire
wear, and brake wear from onroad mobile sources. The MAG EMME/2 travel demand
models were applied to simulate vehicle miles of travel (VMT) for 2005 and 2007-2010.
MAG applied GIS to extract the VMT in the PM-10 nonattainment area from the 2005,
2007, 2008, 2009 and 2010 traffic assignments. The VMTs were multiplied by the
MOBILES6.2 emissions rates to develop the PM-10 emissions shown in the table below.
The detailed calculations are shown in Appendix Il, Exhibit 1. The growth factors in the
total column were applied to the 2005 PEI estimate of 1,740 tons to project total annual
exhaust, tire wear, and brake wear PM-10 emissions in 2007-2010.

PM-10 Emissions (metric tons/day) Growth factors (relative to 2005)
2005 2007] 2008 2009& : 200 2008| 2009 2010

FExhaust 2587 2.419 2234 1.977 0.94 0.86 0.76 0.69
Tire wear 0.759] 0.8100 0.835 0.860 1.07] 1.10 1.13 1.17
Brake wear 0.9790 1.045 1.076f 1.108] 1.07 1.10 1.1 1.16
Total 4.325 4274 4.145 3.945 0.99 0.96 0.91 0.88

Reentrained Dust from Paved Roads

The 2005 PEI estimate of PM-10 emissions from dust reentrained into the air by vehicles
traveling on paved roads is 13,783 tons. The paved road emissions in 2007 were estimated
by MAG based on AP-42 emission rates, the latest vehicle miles of travel (VMT) estimates,
and updated assumptions for reductions due to PM-10 certified street sweepers. The VMT
estimates were derived from the MAG EMME/2 travel demand models based on the latest
population and employment projections approved by the MAG Regional Council in May
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2007. The VMT for the PM-10 nonattainment area was extracted from the traffic
assignments output by the EMME/2 models using geographic information systems (GIS).
The paved road PM-10 emissions rates are based on equations in EPA, AP-42, Section
13.2.1.3, November 2006. The independent variables in the AP-42 equations are the
average weight of the vehicles traveling on the road, the road surface silt loading, and the
number of days with at least 0.01 inch of precipitation. The assumptions used to develop
PM-10 emissions rates for paved roads are consistent with the 2005 Periodic Emissions
Inventory, except that the mean vehicle weight has been increased from 3 tons to 3.18 tons,
based on the default value provided by the EPA Emissions Inventory Improvement Program
at http://www.epa.gov/ttn/chief/eiip/techreport/volume09/pavrd3.pdf. There were 36 days
in the PM-10 nonattainment area on which precipitation of 0.01 inch or more was measured
in 2005. The silt loading values were derived from the Revised MAG 1999 Serious Area
PM-10 Plan for three facility types: 0.23 g/m2 for low volume arterials (<10,000 average
weekday traffic), 0.067 g/m2 for other arterials, and 0.02 g/m2 for freeways.

Based on these input assumptions, the PM-10 emissions rates obtained from the AP-42
equations were 1.70 g/mi for low volume arterials, 0.65 g/mi for all other arterials, and 0.18
g/mi for freeways. Applying these rates to the VMT by facility type in the PM-10
nonattainment area produces the uncontrolled paved road emissions in the tables shown
below. .

2007-2010 VMT and Uncontrolled Paved Road PM-10 Emissions in the PM-10 Nonattainment Area

2007 VMT (on 2007 Uncontrolled
an annual PM-10 Emissions
Facility Type average day) (tons/year)
ow volume arterials 14,069,620 9,623.3
Dther arterials 40,792,971 10,668.2
F-reeways 31,812,177 2,303.9
Total 86,674,768 22,595.4
2008 VMT (on 2008 Uncontrolled
an annual PM-10 Emissions
Facility Type average day) (tons/year)
[.ow volume arterials 14,261,506 9,754.5
Other arterials 42,225167 11,042.8
FFreeways 32,808,599 2,376.0
Total 89,295,272 23,173.3
2009 VMT (on 2009 Uncontrolled
an annual PM-10 Emissions
Facility Type average day) ~ (tons/year)
ow volume arterials 14,453,142 9,885.6
Other arterials 43,647,035 11,414.6
FFreeways 34,172,504 2,474.8
Total 92,272,681 23,775.0
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2010 VMT(on an 2010 Uncontrolled
annual average PM-10 Emissions

day) (tons/year)
Facility Type
| ow volume arterials 14,654,378 10,023.3
Dther arterials 45,381,806 11,868.3
Freeways 35,164,266 2,546.6
Total 95,200,450 24,438.2

The uncontrolled PM-10 emissions shown above do not include credit for PM-10 certified
street sweepers that are being used throughout the PM-10 nonattainment area. During the
six year period, FY 2001-2006, MAG member agencies purchased 103 PM-10 certified
street sweepers to replace non-certified sweepers, increase the frequency of sweeping, and
expand the area swept in the PM-10 nonattainment area. The agencies purchased the
sweepers with MAG Congestion Mitigation and Air Quality Improvement (CMAQ) funds and
provided a minimum local match of 5.7 percent of the cost of each sweeper. As part of the
funding request, the agencies provided MAG with data on the lane miles to be swept, the
traffic volume per lane swept, and the sweeping cycle length. These data have been used
to quantify the PM-10 emissions reductions attributable to the 103 PM-10 certified sweepers
purchased in FY 2001-2006.

The general approach used to quantify the benefit of the 103 PM-10 certified sweepers is
documented in MAG, Methodologies for Evaluating Congestion Mitigation and Air Quality
Improvement Projects, August 15, 2005 (see Appendix 1l, Exhibit 2). The changes that
have been made to the CMAQ methodology for quantifying the emission reduction benefits
of PM-10 certified street sweepers are described below.

The average arterial emissions factor of 1.1 grams per mile used in the CMAQ methodology
for PM-10 certified street sweepers has been reduced to 0.92 grams per mile. The new
emissions factor represents a weighted average of the AP-42 PM-10 emission rates of 1.70
grams per mile for low volume arterials and 0.65 grams per mile for other arterials. The
assumptions used to develop the paved road PM-10 emission rates are discussed above.
These AP-42 emission factors were weighted by the 2007 vehicle miles of travel on low and
high volume arterials in the PM-10 nonattainment area to produce an average arterial
emissions factor of 0.92 grams per mile.

New return-to-equilibrium periods and sweeper efficiencies for PM-10 certified and non-
certified sweepers were provided to MAG by Sierra Research on July 24, 2007. The new
data is based on a June 1999 report by the College of Engineering, Center for
Environmental Research and Technology, University of California, Riverside, entitled, “PM-
10 Efficiency Street Sweeper Evaluations.”

Based on the data provided by Sierra Research, the return-to-equilibrium silt loadings for

roads swept with PM-10 certified units were increased from 8 to 10 days; and for non-
certified sweepers, from 3 to 7 days. The sweeping efficiency one day after sweeping with
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a PM-10 certified unit was increased from 80 percent to 86 percent, while the comparable
efficiency for non-certified sweepers was increased from 30 percent to 55 percent. The
resultant emissions factors for PM-10 certified and non-certified sweepers are shown below.

PM-10 Certified Sweeper

Emissions Factors (g/mi) = Average for Average for
86% Efficiency Arterials Freeways
1% day after sweeping 0.26 0.05
2" day after sweeping 0.36 0.07
3" day after sweeping 0.46 0.09
4™ day after sweeping 0.54 0.11
5" day after sweeping 0.62 0.12
6" day after sweeping 0.69 0.13
7" day after sweeping 0.76 0.15
8" day after sweeping 0.82 0.16
9" day after sweeping 0.88 0.17
10" day after sweeping ~ 0.92 0.18
Non-Certified Sweeper
Emissions Factors (g/mi) = Average for Average for
55% Efficiency Arterials  Freeways
1 day after sweeping 0.55 0.11
2" day after sweeping 0.62 0.12
3" day after sweeping 0.69 0.14
4" day after sweeping 0.76 0.15
5" day after sweeping 0.83 0.16
6™ day after sweeping 0.89 0.17
7" day after sweeping 0.92 0.18

The emissions factors above were applied to the data on lane miles swept, ADT per lane,
and sweeping frequency for each sweeper purchased in FY 2001-2006. In converting from
a daily to an annual benefit, the PM-10 emissions reductions for the 103 sweepers
purchasedin FY 2001-2006 have been reduced to account for equipment maintenance and
holidays. The older the sweeper, the less it is assumed to be used. For example, in
calculating the credit for 2007, the utilization of the sweepers is assumed to be 95 percent
for the newest units (i.e., purchased in FY 2006), 90 percent for units purchased in FY
2005, 85 percent for units purchased in FY 2004, and 75 percent for units purchased in FY
2001-2003. In succeeding years, the usage of the sweepers decreases by five percent per
year. The detailed input assumptions for the 103 sweepers are shown in Appendix II,
Exhibit4. The emissions reduction credit for the PM-10 certified sweepers purchased in FY
2001-2006, after application of the usage factors, is summarized below.

Sweepers # of PM-10 Emissions Reductions with Usage Factors
Purchased in sweepers Applied (tons/year)

2007 2008 2009 2010
FY 2001-2003 52 . 1,542.3 1,439.5 1,336.7 1,233.8
FY 2004 16 416.5 392.0 367.5 343.0
FY 2005 24 1,860.1 1,756.7 1,653.4 1,550.1
FY 2006 11 2,022.4 1,916.0 1,809.5 1,703.1
Total 103 5,841.3 5,504.2 5,167.1 4,830.0
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The paved road PM-10 emissions reductions due to deployment of the 103 PM-10 certified
street sweepers are subtracted from the uncontrolled paved road emissions shown earlier
in this section to obtain the 2007-2010 base case paved road emissions of 16,754 tons in
2007, 17,669 tons in 2008, 18,608 tons in 2009, and 19,608 tons in 2010.

Travel on Unpaved Roads

The 2005 PEI estimate of PM-10 emissions from vehicles traveling on unpaved roads is
8,490 tons. The PEl estimate is based on an inventory of unpaved roads developed for the
Revised MAG 1999 Serious Area PM-10 Plan. For the Five Percent Plan, MAG updated
the mileage of unpaved roads, using GIS and aerial imagery for 2006. Based on this
analysis, MAG estimated that there were 1,680 miles of unpaved roads in the PM-10
nonattainment area in 2006. :

In addition, MAG used image recognition software, aerial photographs, and the Maricopa
County Assessor’s files to identify the number of dwelling units located on unpaved roads
in 2006. Applying an average trip rate of 10 vehicle trips per residential unit per day'
produces the distribution of unpaved road mileage by average weekday trips (ADT) shown
below.

2006 VMT and PM-10 Emissions from Unpaved Roads in the PM-10 Nonattainment Area
Uncontrolled  Controlled

Dwelling Length in Emissions Emissions
Units Miles ADT VMT  (kg/day) (kg/day)

0 70550 1 706 470 470

1 93.23 10 932 621 621

2 77.33 20 1,547 1,031 1,031

3 74.01 30 2,220 1,480 1,480

4 5167 40 2,067 1,378 1,378

5 43.82 50 2,191 1,461 1,461

6 38.82 60 2,329 1,553 1,553

7 46.32 70 3,242 2,161 2,161

8 43.58 80 3,486 2,324 2,324

9 4455 90 4,010 2,673 2,673

10 36.76 100 3,676 2,450 2,450

11 32.27 110 3,550 2,366 2,366
12 29.73 120 3,568 2,378 2,378
13 30.72 130 3,994 2,662 2,662
14 3256 140 4,558 3,039 3,039
15 27.91 150 4,187 2,791 1,395
16 22.14 160 3,542 2,361 1,181
17 21.49 170 3,653 2,435 1,218
18 23.95 180 4,311 2,874 1,437
19 19.94 190 3,789 2,526 1,263
20 184.00 200 36,800 24,532 12,266
Totals 1,680.30 98,357 65,567 46,808

'The Institute of Traffic Engineers (ITE) reports that residential units generate
9.55 average weekday trips (ADT). To simplify the ADT ranges, this rate has been
rounded from 9.55 t010.
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The VMTs in the table above are based on average weekday traffic. These were multiplied
by the AP-42 unpaved road emissions rate of 666.62 grams per mile to produce the
uncontrolled PM-10 emissions from unpaved roads for each weekday traffic volume group.

The equation used to calculate the PM-10 emissions rate for unpaved roads is contained
in AP-42, Section 13.2.2, November 2006. The independent variables in the equation are
surface material silt content, mean vehicle weight, surface moisture content and mean
vehicle speed. The inputs to the AP-42 equation were a silt content of 11.9 percent, a soil
moisture content of 0.5 percent, an average vehicle weight of 3 tons, and an average
vehicle speed of 25 miles per hour. According to the traffic handbook published by the
Motor Vehicle Division of the Arizona Department of Transportation, 25 mph is the default
speed limit for roads that do not have a posted speed in Arizona. Applying the 666.62
grams per mile to the VMT estimates produces the uncontrolled PM-10 emissions above.

The uncontrolled unpaved road emissions for ADTs of 150 or more were multiplied by 50
percent to derive controlled emissions. This reduction reflects the Maricopa County Rule
310.01 requirement that unpaved roads with 150 ADT or more must be stabilized by June
10, 2004. It is assumed that these high volume dirt roads are being stabilized with dust
suppressants that have a control efficiency of 50 percent.

The 46,808 kilograms per weekday is multiplied by 0.91 to convert to annual average daily
emissions. The total controlled emissions for unpaved roads in the PM-10 nonattainment
area are 42,595 kilograms per annual average day or 17,138 tons per year in 2006.

The 2006 PM-10 emissions are projected to 2007-2010 based on growth factors
representing the expected annual rate of increase in VMT on unpaved roads. Based on an
analysis of 2003 aerial imagery for the PM-10 nonattainment area, MAG estimated that
there were 1,582 miles of unpaved roads in 2003, compared with 1,680 miles in 2006. This
translates into an average annual increase in unpaved road mileage of 2.0 percent per year
between 2003 and 2006. It is.assumed that the new miles created between 2003 and 2006
are due primarily to lots splits, which are not required to obtain city or county permits and
thereby avoid subdivision requirements to pave the roads. The maximum lot split allowed
by state law is five. Assuming that the average number of dwelling units associated with
each lot split is three, the average weekday traffic generated by lot splits (using the ITE trip
rate of 10 trips per residential unit) would be 30 ADT.

The ADT for all unpaved roads in 2006 is 59 (derived by dividing the daily VMT of 98,357
in the table above by the total miles of 1,680.3). The projected annual rate of increase in
VMT on unpaved roads in the PM-10 nonattainment area is calculated as the product of the
increase in miles and the ratio of the lot split ADT to the 2006 ADT in the nonattainment
area.

2.0% increase in mileage x 30 ADT/59 ADT = 1.02% annual increase in unpaved road VMT
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Applying this annual rate of increase in VMT to the 2006 VMT produces the growth factors
for 2007-2010 shown below. The growth factors are applied to the 2006 PM-10 emissions
~of 17,138 tons per year to project base case unpaved road emissions in 2007-2010.

Growth Factors for Unpaved Road Emissions
(Relative to 2006)
2007 2008 2009 2010

| 1.0102 | 1.0205 | 1.0309 | 1.0414 |

SUMMARY OF BASE CASE EMISSIONS

A summary of the 2005 and 2007-2010 base case emissions is shown in Table lI-4. The
2007-2010 base case emissions were obtained by applying the growth surrogates and
factors discussed above. The committed measures in the Five Percent Plan have not been
applied to the base case emissions.

The 2007 base case emissions are 13,893 tons (i.e., 16.4 percent) higher than the 2005
PEI emissions for the PM-10 nonattainment area. Most of this increase is attributable to
paved and unpaved road emissions. The changes in methods and assumptions discussed
in the sections on Reentrained Dust from Paved Roads and Travel on Unpaved Roads
resulted in a 21.6 percent increase in paved road emissions and a more than doubling of
unpaved road emissions between 2005 and 2007.

Between 2007 and 2010, the base case emissions increase by 4.1 percent. The largest
increases occur in paved road emissions which grow by 2,854 tons (17 percent), over the
three year period, due to projected growth in vehicle miles of travel in the nonattainment
area.

The source categories contributing the largest share of PM-10 emissions in 2005, as well
as 2010, are construction with 38.8 percent in 2005 and 33.1 percent in 2010; paved roads
with 16.3 percent in 2005 and 19.1 percent in 2010; and unpaved roads with 10 percent in
2005 and 17.4 percent in 2010. These three sources are responsible for 65 percent of the
PM-10 emissions in 2005 and 70 percent of the base case PM-10 emissions in 2010.

The next chapter discusses the methods and assumptions used to quantify the committed
control measures and demonstrate annual five percent reductions in PM-10 emissions
between 2007 and 2010. Credit for these measures is applied to the base case emissions
in Table 11-4 to obtain the emissions with committed control measures, shown in Table IlI-2.
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Table II-4. 2005 and 2007- 2010 Base Case PM-10 Emissions in the PM-10 Nonattainment Area (tons/year)

Bource Categories 2005" % of total 2007 % of total 2008 % of total | 2009 (% of total 2010 % of total
Stationary point sources 1,636 1.9% 1,792 1.8% 1,870 1.9% 1,948 1.9% 2,026 2.0%
ndustrial processes 3,226 3.8% 3,533 3.6% 3,686 3.7% 3,840 3.8%l 3,993 3.9%
Fuel combustion & fires 5,625 6.6% 5,665 5.7% 5,685 5.7% 5,705 5.6% 5,726 5.6%
Agriculture 2,758 3.3%) 3,559 3.6%) 3,416 3.4% 3,281 3.2% 3,152 3.1%
Construction (residential) 12,046 14.2%] 11,783 11.9% 11,783 11.8% 11,783 11.6% 11,783 11.5%
Construction (commercial) 11,202 13.2%) 12,030 12.2% 12,030 12.0% 12,030 11.9% 12,030 11.7%
Construction (road) 7,244 8.5% 6,659 6.8%) 6,659 6.7% 6,659 6.6% 6,659 6.5%
Other land clearing 2,476 2.9%) 3,467 3.5% 3,467 3.5% 3,467 3.4% 3,467 3.4%
Travel on unpaved parking lots 3,009 3.6% 3,184 3.2% 3,272 3.3% 3,359 3.3%) 3,447 3.4%
Offroad rec vehicles 2,159 2.5%) 2,28 2.3% 2,347 2.3% 2,410 2.4% 2,473 2.4%
| eaf blowers fugitive dust 843 1.0%) 892 0.9% 917 0.9% 941 0.9%) 966 0.9%4
Windblown vacant 6,009 7.1% 5,580 5.7% 5,580 5.6% 5,580 5.5% 5,580 5.4%
Windblown other 495 0.6%) 495 0.5%) 495 0.5% 495 0.5% 495 0.5%
Nonroad equipment 2,012 2.4%) 1,937 2.0%) 1,913 1.9% 1,894 1.9% 1,879 1.8%
Fxhaust/tire wear/brake wear 1,740 2.1%) 1,719 1.7% 1,668 1.7%) 1,587 1.6% 1,537 1.5%
Paved roads (including trackout) 13,783 16.3% 16,754 17.0%) 17,669 17.7% 18,608 18.4% 19,608} 19.1%
Unpaved roads 8,490 10.0%) 17,312 17.5%) 17,48 17.5% 17,667 17.4% 17,848 17.4%

otal PM-10 Emissions 84,753 100.0%) 98,6460  100.0%) 99,946 100.0%| 101,255 100.0%) 102,668 100.0%
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lll. EVALUATION OF COMMITTED CONTROL MEASURES

This chapter describes the committed control measures in the MAG 2007 Five Percent Plan
for PM-10 that were quantified to meet the five percent per year requirements of Section
189(d) of the Clean Air Act. The emissions reduction benefits of these measures were also
used in modeling attainment and demonstrating reasonable further progress.

There are legally binding commitments in the Five Percent Plan to implement fifty-three
measures. Twenty-five of these measures have been quantified as committed control
measures. Nine additional measures have been quantified as contingency measures; these
are discussed in the next chapter.

The benefits of some of the committed control measures are difficult to quantify. However,
the implementation of these measures will reinforce the impact of the committed control
measures and provide additional assurance that the five percent reductions and attainment
of the PM-10 standard will be achieved.

EVALUATION OF INDIVIDUAL COMMITTED CONTROL MEASURES

Twenty-five committed control measures have been quantified to meet the annual five
percent reduction requirement in the Clean Air Act. A discussion of the methodologies and
assumptions used to quantify the individual committed control measures is provided below.

Measure #2 - Extensive Dust Control Training Program

Maricopa County has committed to hire 2 dust control compliance and 2 administrative
support personnel by December 2007 to coordinate and conduct the extensive dust control
training program. This program is expected to increase compliance with Maricopa County
Rule 310 for construction sources by providing a larger number of construction workers and
supervisors with training on the fugitive dust control rules and techniques to avoid and
suppress dust. Since Maricopa County Measure 2 indicates that the extensive training will
be phased-in during the first year of the program, this measure has a reduced benefit in
2008 (i.e., one percent increase in base compliance rate of 51 percent). The base
compliance rate was obtained from a rule effectiveness study documented in MCAQD, 2005
Periodic Emission Inventory for PM-10 for the Maricopa County, Arizona, Nonattainment
Area, May 2007 (Appendix B, Exhibit 1, of the Five Percent Plan). When the program is
fully operational in 2009 and 2010, Rule 310 compliance is expected to increase from the
compliance rate of 52 percent in 2008 to 54 percent in 2009 and 55 percent in 2010. The
reductions in construction emissions by category are shown below.

Increase in Rule 310 compliance 1.0% in 2008 (from 51% to 52%)
3.0% in 2009 (from 51% to 54%)
4.0% in 2010 (from 51% to 55%)



2007 2008 2009 2010

Rule 310 Compliance 51.0% 52.0% 54.0%) 55.0%
Rule 310 Control Effectiveness 90.0% 90.0% 90.0%) 90.0%
Rule 310 Effectiveness 45.9% 46.8%) 48.6%) 49.5%
PM-10 Emissions (tons/yr) 2007 2008 2009 2010
Residential Construction 10,363 10,363 10,363 10,363
Windblown Residential Construction 1,420 1,420 1,420 1,420
Commercial Construction 11,757 11,757 11,757 11,759
Windblown Commercial Construction 273 273 273 273
Road Construction 6,640 6,640 6,640 6,640
Windblown Road Construction 19 19 1 19
Other Land Clearing 3,467 3,467 3,46 3,467
Base Case Construction Emissions 33,93 33,939 33,93 33,93
2007 2008 2009 2010
Uncontrolled Construction Emissions 62,734 62,734 62,734 62,734
Construction Emissions w/M2 33,939 33,374 32,245 31,681
Reduction due to M2 (tons/yr) O 56 1,694 2,25
% reduction in 2007 emissions 0.6% 1.7% 2.3%

Measure #3 - Dust Managers At Construction Sites of 50 Acres and Greater and
Measure #16 - Require Dust Coordinators at Earthmoving Sites of 5-50 Acres

Measures #3 and #16 will reduce PM-10 emissions by requiring on-site supervision of dust
control operations at construction sites. Measure #16 will also reduce emissions at
permitted sources of PM-10, such as non-metallic mineral processing facilities. Maricopa
County committed to implement these measures as part of Maricopa County Measure 3.
It is anticipated that Measures #3 and #16 will improve compliance with the Maricopa
County fugitive dust control rules incrementally over the next three years, as the dust control
coordinators (Rule 310) and fugitive dust control technicians (Rule 316) receive extensive
training under Measure #2, become familiar with the strengthened rules (e.g., Measures #6
and #36-38), and apply more effective techniques to avoid or reduce PM-10 emissions.

Due to implementation of Measures #3 and #16, compliance with Rule 310 is expected to
increase by three percent in 2008, five percent in 2009, and seven percentin 2010. These
increases in compliance are applied after the increases for Measure #2. The benefitin 2008
is reduced by 25 percent to account for the March 2008 implementation date for rule
revisions inthe Maricopa County commitment. The reductions due to increased compliance
with Rule 310 are shown below.

Increase in Rule 310 compliance 3.0% in 2008 (from 52% to 55%)
5.0% in 2009 (from 54% to 59%)
7.0% in 2010 (from 55% to 62%)



With With M3 With With M3 With With M3
M2 & M16 M2 & M16 M2 & M16
2008 2008 2009 2009 2010 2010
Rule 310 Compliance 52.0%) 55.0% 54.0% 59.0%) 55.0%) 62.0%
Rule 310 Control Effectiveness 90.0%) 90.0% 90.0% 90.0% 90.0%] 90.0%
Rule 310 Effectiveness 46.8%) 49.5%) 48.6%) 53.1%) 49.5% 55.8%
Construction Emissions 2008 2009 2010
Construction Emissions w/M2 33,374 32,245 31,681
Uncontrolled Construction Emissions 62,734 62,734 62,734
Construction Emissions w/M3&M16 32,104 29,422 27,728
Reduction due to M3 & M16 (tons/yr) 1,270 2,823 3,959
Construction Emissions by With M2 Reduction  With M2 Reduction  With M2  Reduction
Source Category (tons/yr) 2008 w/M3/16 2009 w/M3/16 2010 w/M3/16
Residential Construction 10,190 388 9,845 862 9,673 1,207
Windblown Residential Construction 1,397 53 1,349 118 1,326 165
Commercial Construction 11,561 440 11,170 978 10,975 1,369
Windblown Commercial Construction 268 10 259 23 255 32
Road Construction 6,529 249 6,308 552 6,198 773
Windblown Road Construction 19 1 18 2 18 2
Other Land Clearing 3,410 130 3,294 288 3,237 404
Total Construction Emissions 33,374 1,270 32,245 2,823 31,681 3,95

Due to the requirement for fugitive dust control technicians on permitted sites of 5 acres
or more, Measure #16 is also expected to improve compliance with Maricopa County Rule
316 for non-metallic mineral processing. The base compliance rate of 54 percent for Rule
316 is expected to increase by three percentin 2008, six percentin 2009, and nine percent
in 2010. A rule effectiveness study in the 2005 Periodic Emissions Inventory for PM-10
(Appendix B, Exhibit 1) determined the base compliance rate for Rule 316. The 2005 base
case emissions estimate for non-metallic mineral processing activities of 802 tons per year
is based on data extracted from the 2005 PElI by MCAQD. The breakout of PM-10
emissions by type of activity is shown below.

Nonmetallic mineral 2005 PM-10 emissions

processing activities (tons/yr)
Point sources 215.05
Area sources 430.89
ADEQ-permitted portables 101.70
Mining and quarrying 54.77
Total 802.41

The 2005 emissions were projected to 2008-2010 based on the growth in industrial
employment for Maricopa County (see Table 1I-2). The emissions reductions due to
increased compliance with Rule 316 are provided below. The benefit in 2008 is reduced
by 25 percent to account for the March 2008 implementation date for rule revisions in the
Maricopa County commitment.



The benefits of measures (i.e., Measure 8, 16 and 9/10/44) that reduce emissions from
Rule 316 sources are apportioned to source categories based on the share of 2005
emissions in the table above. That is, 26.8 percent of the emissions reduction is applied
to stationary point sources and 73.2 percent to industrial processes.

Increase in Rule 316 compliance 3.0% in 2008 (from 54% to 57%)
6.0% in 2009 (from 54% to 60%)
9.0% in 2010 (from 54% to 63%)

Base with M16 with M16 with M16

Case 2008 2009 2010
Rule 316 Compliance 54.0%) 57.0% 60.0% 63.0%
Rule 316 Control Effectiveness 90.0%| 90.0%) 90.0%| 90.0%
Rule 316 Eifectiveness 48.6%) 51.3%) 54.0%) 56.7%
2008 2009 2010
Base case Rule 316 emissions (tons/yr) 917 955 993
Uncontrolled emissions 1,784 1,858 1,933
Emissions w/M16 881 855 837
Reduction due to M16 36 100} 157
Total reductions in Rule 310 and Rule 316
emissions due to Measures #3 & #16 (tons/yr) 1,306 2,923 4,109
% reduction in total 2007 PM-10 emissions 1.3% 3.0% 4.2%

Measure #8 - Conduct Nighttime and Weekend Inspections

Maricopa County Measure 7 commits to implement proactive and complaint inspections
of nonpermitted and permitted sources during non-daylight hours and on weekends
through a combination of an on-call system and shift work. The County intends to begin
conducting random and after hours inspections in January through June 2008 with after
hours, weekend and on-call inspections beginning in June - September 2008. This
measure is expected to increase compliance with Rules 310 and 316 by four percent in
2008, six percent in 2009, and eight percentin 2010. The Rule 310 compliance increases
are applied after compliance increases for all other Rule 310 measures (i.e., Measures #2,
3/16, 9/10/44, and 36-38). The Rule 316 compliance increases are applied after
compliance increases for all other measures thatimpact Rule 316 (i.e., Measures #16 and
9/10/44).

This measure is also expected to increase compliance with Rule 310.01 for vacant lots by
one percent and decrease emissions from unpaved parking lots by two percent in 2008-
2010. The benefits in 2008 are reduced by 25 percent to account for the implementation
of the random and after hours inspections in January 2008, followed by the implementation
of the after hours, weekend and on-call inspections in June 2008.



Increase in Rule 310 compliance

4% in 2008 (from 60% to 64%)
6% in 2009 (from 67% to 73%)
8% in 2010 (from 72% to 80%)

Rule 310 Compliance

Rule 310 Control Effectiveness

Rule 310 Effectiveness

Construction Emissions

After M2, M3/16, M9/10/44, M36-38
Uncontrolled Construction Emissions
Construction Emissions w/M8
Reductions due to M8 (tons/yr)

Increase in Rule 316 compliance

Rule 316 Compliance
Rule 316 Control Effectiveness
Rule 316 Effectiveness

Emissions with M3/16 & M9/10/44 (tons/yr)

Uncontrolled emissions
Emissions w/M8

Reduction in Rule 316 emissions due to M8

Increase in Rule 310.01 compliance for vacant lots

after Measures 30 and 33

Rule 310.01 Compliance (vacant lots)
Rule 310.01 Control Effectiveness
Rule 310.01 Effectiveness

Emissions after Measures #30 & #33 (tons/yr)

Uncontrolled vacant lot emissions
Vacant Lot Emissions w/M8

Reduction in vacant lot emissions due to M8
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With all With all With all
other Rule other Rule other rule
310 310 310
measures measures measures
2008 w/M8 2009 w/M8 2010 w/M8
60.0% | 64.0% 67.0% 73.0% 72.0% 80.0%
90.0% | 90.0% 90.0% 90.0% 90.0% 90.0%
54.0% | 57.6% 60.3% 65.7% 64.8% 72.0%
2008 2009 2010
| 24,905
4.0% in 2008 (from 60% to 64%)
6.0% in 2009 (from 66% to 72%)
8.0% in 2010 (from 72% to 80%)
With With With
M3/16; With M3/16; With M3/16; With
M9/10/44 M8 M9/10/44 M8 M9/10/44 M8
2008 2008 2009 2009 2010 2010
60.0% 64.0% 66.0% 72.0%| 72.0%| 80.0%
90.0% 90.0% 90.0% 90.0% 90.0%| 90.0%4
54.0%) 57.6% 59.4% 64.8% 64.8%| 72.0%
2008 2009 2010
821 754 680
1,784 1,858} 1,933
773 654 541
48 100 13
1.0% in 2008-2010 (from 75% to 76%)
2008-2010 2008-2010
w/M30 & 33 w/M8
75.0% 76.0%
88.6% 88.6%
66.5% 67.3%
2008 2009 2010
5,247 4,710 4,714
14,0400 14,040 14,040
5,153 4,586 4,586
93 12 124




Decrease in unpaved parking lot emissions
after Maricopa County Measure 17 in M25

2.0% in 2008-2010

2008 2009 2010
Emissions w/Maricopa County Measure 17 in M25 (tons/yr) 3,255 3,292 3,379
Parking lot emissions w/M8 3,206 3,226 3,310
Reduction due to M8 49 66) 64
Total reduction in Rule 310, Rule 316, vacant lot and
unpaved parking lot emissions due to M8 (tons/yr) 1,884 3,678 4,848
% reduction in total 2007 PM-10 emissions 1.9% 3.8% 5.0%

Measure #9 - Increase Consistent Inspection Frequency for Permitted Facilities;
Measure #10 - Increase Number of Proactive Consistent Inspections in Areas of
Highest PM-10 Emissions Densities; and Measure #44 - Maricopa County Should
Increase Enforcement in the Areas Where PM-10 Violations Continue to Occur, Along
With Efforts Throughout the Region

The commitment to implement Measures #9, #10, and #44 is contained in Maricopa
County Measure 8. In this chapter, these measures are referred to collectively as:
Increase the Number of Proactive Rule 310 and Rule 316 Inspections. To implement
these measures, the County has committed to hire 47 additional dust control compliance
personnel to inspect construction sites and 5 additional compliance inspectors to inspect
other permitted facilities. These new staff are scheduled to be hired and begin proactive
inspections by June 2008.

Itis anticipated that the additional compliance personnel will aggressively enforce Rule 310
and Rule 316. This is expected to increase compliance with Rule 310 by four percent in
2008, six percent in 2009, and eight percent in 2010. The increased enforcement is also
expected to increase compliance with Rule 316 by three percent in 2008, six percent in
2009 and nine percentin 2010. The compliance increases are applied after the increases
for Measures #2, #3 and #16. The calculations are shown separately for Rules 310 and
316 below. The benefits for Rule 310 and Rule 316 are reduced by 50 percent in 2008 to
account for the implementation date of June 2008.

Increase in Rule 310 compliance 4% in 2008 (from 55% to 59%)
6% in 2009 (from 59% to 65%)

8% in 2010 (from 62% to 70%)

w/M2, M3/16 w/M2, M3/16 w/M2, M3/16
2008 w/M9/10/44 2009 w/M9/10/44 2010  w/M9/10/44
Rule 310 Compliance 55.0% 59.0%) 59.0%| 65.0%) 62.0%) 70.0%
Rule 310 Control Effectiveness 90.0% 90.0% 90.0% 90.0% 90.0%] 90.0%
Rule 310 Effectiveness 49.5% 53.1%] 53.1% 58.5% 55.8%) 63.0%




Construction Emissions
after implementation of M2 & M3/16

Uncontrolled Emissions
Construction Emissions w/M9/10/44
Rule 310 reduction due to M9/10/44

(tons/yr)
2009

2010

w/M2 & w/M2 & w/M2 &

M3/16 M9/10/44 M3/16 M9/10/44 M3/16 M9/10/44
By Construction Category 2008 Reduction 2009 Reduction 2010 Reduction
Residential Construction 9,802 345 8,984 1034 8,466 1379
Windblown Residential Construction 1,344 47 1,231 142 1,160 189
Commercial Construction 11,121 391 10,192 1174 9,606 1565
Windblown Commercial Construction 258 9 236 27 223 36
Road Construction 6,281 221 5,756 663 5,425 884
Windblown Road Construction 18 1 17 2 16| K
Other Land Clearing 3,280 115 3,006 346 2,833 461
Total 32,104 1,12 29,422 3,388 27,728 4,517
Increase in Rule 316 compliance 3.0% in 2008 (from 57% to 60%)

6.0% in 2009 (from 60% to 66%)

9.0% in 2010 (from 63% to 72%)

With With With
With M16  M9/10/44 WithM16  M9/10/44 With M16 M9/10/44
2008 2008 2009 2009 2010 2010
Rule 316 Compliance 57.0% 60.0% 60.0% 66.0%) 63.0% 72.0%
Rule 316 Control Effectiveness 90.0% 90.0%) 90.0% 90.0%) 90.0% 90.0%
Rule 316 Effectiveness 51.3% 54.0%) 54.0% 59.4% 56.7% 64.8%
2008 2009 2010

Emissions with M16 (tons/yr) 869 855 837
Uncontrolled emissions 1,78 1,858 1,933
Emissions w/M9/10/44 821 754 68
Rule 316 reduction due to M9/10/44 2 100{ 15
Total Rule 310 and 316 reductions
due to M9/10/44 1,153 3,488 4,673
% reduction in total 2007 PM-10 emissions 1.2% 3.6% 4.8%

Measure #21 - Ban Leaf Blowers from Blowing Debris into Streets

SB 1552 requires that cities, towns and counties in Area A develop and enforce ordinances
to ban blowing of landscape debris into public streets at any time by any person. The
ordinances are to be adopted and enforced by March 31, 2008. Assuming that 10 percent
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of the emissions from leaf blowers are blown into the streets and compliance with the ban
will be 20 percent, this measure will effect the following reductions in PM-10 emissions.
The emissions reduction benefit of this measure in 2008 has been decreased by 25
percent to reflect the implementation date of March 31, 2008.

(tons/yr)
2008 2009 2010
Base case leaf blower emissions 917 941 964
Reduction due to measure #21 13.7 18.8 19.3
% reduction in total 2007 PM-10 emissions 0.01% 0.02% 0.02%

Measure #22 - Implement a Leaf Blower Outreach Program

SB 1552 requires educational materials to be prepared by the Arizona Department of
Environmental Quality (ADEQ) and provided to buyers or renters of leaf blowing equipment
by September 19, 2007. In addition, SB 1552 requires persons operating leaf blowers for
remuneration to attend ADEQ approved training once every 3 years. The implementation
date for the training is December 31, 2008. Itis assumed that these requirements together
will reduce annual leaf blower emissions by 0.1 percent. Credit for this measure is taken
after leaf blower emissions were reduced by Measures #21 and #45. Since the training
component of this measure will produce the major benefit, no emissions reduction credit
is taken until 2009.

(tons/yr)
2008 2009 2010
Leaf blower emissions with measures #21 & #45 835 830 852
Reductions due to measure #22 0.0 0.8 0.9
% reduction in total 2007 PM-10 emissions 0.000% 0.001% 0.001%

Measure #23 - Ban ATV Use on High Pollution Days

SB 1552 prohibits operation of off-road vehicles on unpaved surfaces during high pollution
advisory (HPA) days forecasted by ADEQ for particulate matter. This ban applies to Area
A and is to be implemented by ADEQ by September 19, 2007. Based on historical data,
it is assumed that there will be 20 HPA days for particulate matter each year and a 20
percent compliance rate on these days. Credit for Measure #23 is applied to the base
case off-road recreational vehicle (ORV) emissions as shown below.



Average # of HPA days/year = 20

2008 2009 2010
Base case ORV emissions 2,347 2,410 2,473
ORYV emissions on HPA days (x 20/365) : 128.6 132.1 135.5
Reductions due to measure #23
(assuming 20% compliance on HPA days) 25.7 26.4 271
% reductions in total 2007 PM-10 emissions 0.03% 0.03% 0.03%

Measure #25 - Pave or Stabilize Existing Unpaved Parking Lots

There are three components to Measure #25. Maricopa County Measure 17 is described
in subsection (1); provisions of SB 1552 are described in subsection (2) below; and
commitments by two jurisdictions are described in subsection (3).

(1) For the Five Percent Plan, Maricopa County submitted a commitment (Maricopa
County Measure 17) to conduct proactive and complaint-based inspections of existing
parking lots located within unincorporated areas of Maricopa County and commence
enforcement as necessary to require dustproof paving methods. The County has
committed to hire 4 inspectors by June 2008 to conduct inspections of unpaved parking
lots. Proactive inspections of existing high volume use unpaved parking areas in
unincorporated areas are scheduled to begin by October 1, 2008. This commitment is
expected to decrease unpaved parking lot emissions by two percent in 2008-2010. The
benefit of this Maricopa County commitment in 2008 is reduced by 75 percent to account
for the implementation date for proactive inspections of October 1, 2008. The calculations
are shown below: ’

(tons/yr)
2008 2009 2010
Base case unpaved parking lot emissions 3,272 3,359 3,447
Controlled emissions with Maricopa County Measure 17 3,255 3,292 3,378
Reduction due to (1) 16.4] 67.2 68.9

(2) SB 1552 has two requirements to pave or stabilize unpaved parking lots. In the
discussion below, these are referred to as SB 1552-P1 and SB 1552-P2.

SB 1552-P1: For other then residential building with less than five units, SB 1552 requires
that cities and towns in Area A adopt or amend codes/ordinances to require dustproof
paving of parking, maneuvering and ingress/egress areas, excluding residential buildings
with five or more units. The new or revised codes/ordinances are required by March 31,
2008 and enforcement must begin by October 1, 2008.

SB 1552-P2: For residential buildings with less than five units that have parking,

maneuvering and ingress/egress areas of 3,000 square feet or more, SB 1552 requires
that cities and towns in Area A and counties in the PM-10 nonattainment area adopt or
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amend codes/ordinances to require paving or stabilization. The new or revised
codes/ordinances are required by March 31, 2008 and enforcement must begin by October
1, 2009.

Implementation of SB 1552-P1 is expected to reduce PM-10 emissions from unpaved
parking areas by 5 percent per year in the PM-10 nonattainment area. Because the new
requirements do not have to be enforced until October 1, 2008, only 25 percent of the
reduction is taken in 2008.

Implementation of SB 1552-P2 is expected to reduce PM-10 emissions from unpaved
parking areas by an additional 5 percent per year in the PM-10 nonattainment area. The
5 percent reduction is calculated after credit is taken for SB 1552-P1. To account for the
enforcement date of October 1, 2009, no credit for SB 1552-P2 is taken in 2008 and only
25 percent of the credit is taken in 2009.

(tons/yr)
’ 2008 2009 2010
Unpaved parking lot emissions after (1) and M8 3,206 3,226 3,310
5% reduction due to SB1552-P1 40.1 161.3 165.5
Additional 5% reduction due to SB1552-P2 38.3 157.2
Total reductions due to (2) 40.1 199.6 322.7

(3) Two municipalities submitted commitments that have been quantified for Measure #25.
The Town of Paradise Valley committed to require dustproofing of five commercial dirt
parking lots within two years. The City of Chandler committed to pave or stabilize 100
acres of City parking lots in FY 2008-2010. To be conservative, it was assumed that the
Paradise Valley and Chandler parking lots would be stabilized, rather than paved. The
stabilization of parking lots in both jurisdictions was assumed to begin by January 1, 2009.
Paradise Valley provided MAG with the number of acres of parking lots to be stabilized.
The emissions factor and average vehicle miles of travel for unpaved parking lots were
obtained from the MCAQD 2005 Periodic Emissions Inventory for PM-10. The PM-10
emissions reductions attributable to stabilizing the dirt parking lots in Paradise Valley and
Chandler are shown below:

Reductions due to Paradise Valley and Chandler commitments to stabilize parking lots

Acres to be dustproofed - Paradise Valley 9.53
Acres to be stabilized or paved - Chandler 100
PM-10 emissions factor for unpaved parking lots 609.23 g/VMT
Vehicie miles of travel (VMT) on unpaved parking lots 2 VMT/acre/day
Control Effectiveness of Dustproofing 50%
(tons/yr)

2008 2009 2010
Reductions due to Paradise Valley commitment 2.3 2.3
Reductions due to Chandler commitment 24.5 24.5
Total reductions due to (3) 26.8 26.
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Total reductions due to measure #25: (1)+(2)+(3) 56.4 293.6 418.5

% reduction in total 2007 PM-10 emissions 0.1% 0.3% 0.4%

Measure #28 - Pave or stabilize unpaved shoulders

Maricopa County and twelve cities and towns committed to stabilize and pave unpaved
shoulders in the PM-10 nonattainment area. The miles of unpaved shoulders to be paved
or stabilized are summarized by jurisdiction, year, and the type of shoulder treatment in the
table below. The miles of unpaved shoulders shown in the table are linear (i.e., one mile
represents one mile of shoulder on one side of the adjacent road). If a jurisdiction made
a commitment in terms of centerline miles, the centerline miles were doubled to represent
linear miles. The miles in the table are accumulated in successive years; e.g., Phoenix
committed to pave 9 miles of shoulders in 2007 and an additional 9.5 miles in 2008, for a
total of 18.5 miles paved in 2008.

Linear Miles of Unpaved Shoulders to be Treated

Jurisdiction 2007 2008 2009 2010 Type of Treatment
Maricopa County 10.2 27.2 38.2 49.2] Paved
Apache Junction 4 4 4 Stabilized

Cave Creek 7 7 7] 7 Stabilized

Chandler 12 24 35 Stabilized
Chandler 5 10 14.7] Paved
El Mirage 1 15 15 15 Stabilized
Glendale 4 -4 4 Stabilized
Gilbert 38 38 38| 38| Stabilized
Goodyear 12.25 12.25 Paved
Mesa 47 47| 47 47| Stabilized
Phoenix 9 18.9 26.5) 33.5 Paved
Queen Creek 10) 21 43.5 Stabilized
Scottsdale 85 85| Stabilized
Surprise 4 Stabilized

Total Paved 19.2 50.7] 87.0 109.7] Total Paved
Total Stabilized 192.0 222.0 164.0 197.5 Total Stabilized
Total Paved and

Stabilized 211.2 272.7] 251. 307.2] Total Paved and Stabilized

MAG consulted with the jurisdictions to estimate the average weekday traffic on the roads
with the unpaved shoulders to be paved or stabilized. The average weekday traffic was
multiplied by 0.91 to convert to annual average daily traffic.

The emission factors for paved roads with high silt loadings due to trackout and dragout
from dirt shoulders and other sources of fugitive dust were derived from the MAG Silt
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Loading Study conducted by the College of Engineering, Center for Environmental
Research and Technology, University of California, Riverside (CE-CERT). CE-CERT used
state-of-the-art mobile technologies to measure PM-10 concentrations and derive PM-10
emissions rates for paved roads. The SCAMPER (System for Continuous Aerosol
Monitoring of Particulate Emissions from Roadways) vehicle collected data on a 104-mile
route that was designed to be representative of typical paved road types and sources of
fugitive dust in the PM-10 nonattainment area. The SCAMPER vehicle was driven over the
entire route during a five-hour period (9:30 a.m. to 2:30 p.m) on 13 weekdays and five
weekend days in March, June, September and December of 2006.

The SCAMPER consistently measured much higher PM-10 on some sections of paved road
than others on all thirteen of the weekdays. The highest SCAMPER measurements
occurred on arterials that had unpaved shoulders and/or unpaved access points from
sources such as construction sites, agricultural fields, and sand and gravel operations.
Vehicles traveling on or near unpaved shoulders or from unpaved access points to paved
roads can trackout dirt or mud from the tires, vehicle undercarriage, or in the wake of the
vehicle. The MAG consultants observed during the field work for the PM-10 Source
Attribution and Deposition Study that there was frequently visible trackout on the arterials
in the Salt River Area that had consistently high PM-10 measured by SCAMPER. They also
indicated that the trackout on many roads can be seen by examining satellite photos using
Google Earth.

Average PM-10 emissions factors in grams per mile were derived for low volume arterials,
other arterials, and freeways, using SCAMPER data on the entire 104-mile route for the13
weekdays. An emissions factor was also developed for the arterials with trackout from the
SCAMPER weekday data. The ratio of the emissions factor for arterials with trackout to the
average emissions factor for low volume arterials from SCAMPER was applied to the AP-42
emissions factor of 1.70 grams per mile to obtain a trackout emissions factor of 3.51 grams
per mile for low volume arterials. The ratio of the emissions factor for arterials with trackout
to the average emissions factor for other arterials from SCAMPER was applied to the AP-42
emissions factor of 0.65 grams per mile to obtain a trackout emissions factor of 2.14 grams
per mile for other arterials. Since SCAMPER did not measure high PM-10 emissions on the
freeways along the 104-mile route, no trackout emissions factor was developed for
freeways.

The derivation of the AP-42 emission rates of 1.70 grams per mile for low volume arterials
(<10,000 ADT) and 0.65 grams per mile for other arterials (> 10,000 ADT) is described in
Chapter Il in the Section on Reentrained Dust from Paved Roads. To quantify the benefit
of paving unpaved shoulders, the average emissions factor for low volume arterials or other
arterials (i.e.,1.70 or 0.65) was subtracted from the appropriate trackout emission rate (i.e.,
3.51 or 2.14). This difference was multiplied by the linear miles of shoulder to be paved and
the AADT on the adjacent paved road. Because linear miles of shoulder represent one side
of a road, it was assumed that the reduction in trackout emissions due to paving an
unpaved shoulder applies only to traffic moving on the shoulder-side of the centerline (i.e.,
one-half of the average daily traffic). ’
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The benefit assigned for stabilizing shoulders was 50 percent of the credit for paving. Other
data used to quantify the benefits of paving and stabilizing unpaved shoulders are provided
in Appendix lll, Exhibit 1. The table below summarizes the benefit of commitments by
thirteen jurisdictions to pave and stabilize unpaved shoulders in the PM-10 nonattainment
area.

PM-10 Emissions Reductions from Paving and Stabilizing Unpaved Shoulders

(tons/yr)

Jurisdiction 2007 2008 2009 2010
Maricopa County 12.8 47 1 74.8 102.5
Apache Junction 1.2 1.5 1.9
Cave Creek 2.5 2.5 2.5 2.5
Chandler 51.8 155.5 255.4
E| Mirage 2.5 5.0 5.0 5.0
Gilbert 53.4 53.4 53.4 53.4
Glendale 0.7] 1.3 1.3
(Goodyear 33.4 33.4
Mesa 160.3 160.3 160.3 160.3
Phoenix 33.3 69.5 100.5 129.1
Queen Creek 27.3 70.24 87.3
Bcottsdale 115.9 231.9

Surprise 27.3 27.3
Total 380.7] 650.6} 685.6} 859.

In addition, SB 1552 requires cities, towns, and counties in Area A to develop and
implement plans to stabilize unpaved roads, alleys and shoulders on targeted arterials. The
plans are to give priority to shoulders with evident or anticipated vehicle use and must be
developed and implemented by January 1, 2008.

Ten jurisdictions have committed to stabilize 198 miles of unpaved shoulders by 2010. It
is reasonable to assume that the SB 1552 plans to address stabilization and paving of
unpaved shoulders will result in an at least 30 additional miles of shoulders being treated
with dust suppressants each year. To allow for implementation of the plans in 2008, the
credit for stabilizing 30 miles of unpaved shoulders does not begin until 2009.

The plans are also expected to result in the paving of 15 linear miles of shoulders by
December 31, 2008, with another 15 miles to be paved by December 31, 2009. This is a
conservative assumption, given that 4 jurisdictions committed to pave 110 linear miles of
shoulders by 2010. The average weekday traffic volume on the roads with shoulders to be
stabilized or paved is assumed to be one-half of the high traffic volume (i.e., 2,000)
identified in the description of Measure #28. The average weekday traffic volume of 1,000
is multiplied by 0.91 to convert to an annual average daily traffic volume of 910 vehicles per
day. The results are shown below:
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Reductions due to the SB 1552 requirement for plans to stabilize and pave unpaved shoulders

(tons/yr)

2009 2010

Pave 15 linear miles of shoulders by 12/31/08; 30 miles by 12/31/09 9.9 19.9
Stabilize 30 linear miles of shoulders per year, beginning 1/1/09 9.9 9.9
Total reductions due to SB 1552 19.9 29.9
2007 2008 2009 2010

Total reductions due to measure #28 (tons/yr) 380.7 650.6 705.5 888.8
% reduction in total 2007 PM-10 emissions 0.4% 0.7% 0.7% 0.9%

Measure #30 - Strengthen and Increase Enforcement of Rule 310.01 for Vacant Lots

SB 1552 requires counties in the PM-10 nonattainment area to adopt rules to stabilize
disturbed surfaces of vacant lots by March 31, 2008 and begin enforcement by October 1,
2008. Itis assumed that this measure will increase compliance with Rule 310.01 for vacant
lots by five percent, from 68 percent to 73 percent. The base compliance level of 68
percent was obtained from a rule effectiveness study conducted by MCAQD and
documented in the 2005 Periodic Emissions Inventory for PM-10. The control effectiveness
for vacant lots of 88.6 percent is derived from the Revised MAG 1999 Serious Area PM-10
Plan, February 2000. The benefit of this measure has been reduced by 75 percent in 2008
to reflect the implementation date of October 1, 2008.

Base Case With Measure #30

Rule 310.01 compliance for vacant lots ' 68.0% 73.0%
Rule 310.01 control effectiveness for vacant lots 88.6% 88.6%
Rule 310.01 effectiveness for vacant lots 60.2% 64.7%
Reductions due to measure #30 (tons/yr)

2008 2009 2010
Base case windblown vacant land emissions 5,580 5,580 5,580
Uncontrolled vacant land emissions 14,037 14,037 14,037
Emissions with measure #30 5,425 4,958 4,958
Reductions due to measure #30 155.5 621.8 621.8
% reduction in total 2007 PM-10 emissions 0.2% 0.6% 0.6%

Measure #31 - Restrict Vehicular Use and Parking on Vacant Lots and Measure #32 -
Enhanced Enforcement of Trespass Ordinances and Codes

SB 1552 requires cities, towns and counties in the PM-10 nonattainment area to adopt or
amend codes/ordinances to restrict vehicle parking and use on unpaved or unstabilized
vacant lots by March 31, 2008. In support of Measure #31, Maricopa County Measure 22
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commits to adopt ordinance(s) to restrict vehicular use and parking on vacant lots. In
support of Measure #32, Maricopa County has also committed to coordinate with the
Maricopa County Sheriff's Office to conduct enforcement initiatives which will involve
enforcement of ordinances and rules to prevent and discourage vehicle trespass on vacant
lots. The County will prioritize the initiatives based on complaints and in areas with high
trespass activity.

It is assumed that the enforcement of the strengthened codes/ordinances by Maricopa
County and the cities and towns will reduce the emissions from unstabilized lots in the PM-
10 nonattainment area by 5 percent in 2008 and 10 percent in 2009 and 2010. The
calculation of the benefit assumes that Measures #8, #30, and #33 are already in place.
The benefit in 2008 has been reduced by 25 percent to reflect the implementation date for
the strengthened codes/ordinances of March 31, 2008 in SB 1552 and Maricopa County
Measure 22.

PM-10 emission reductions due to measures #31 & #32 (tons/yr)
2008 2009 2010
Vacant lot emissions after implementation of Measures #8, #30, #33 [ 5,269 4,585 4,584

Reductions due to measures #31 & #32 197.6 458.5 458.5

% reduction in total 2007 PM-10 emissions 0.2% 0.5% 0.5%

Measure #33 - Recover Cost of Stabilizing Vacant Lots

SB 1552 authorizes counties in the PM-10 nonattainment area to stabilize the disturbed
surface area of vacant lots at the expense of the owner after written notification beginning
on October 1, 2008. It is assumed that the ability to recover the cost of stabilization from
the land owner will increase compliance with Rule 310.01 for vacant lots by 2 percent from
73 percent to 75 percent. The compliance rate of 73 percent assumes that committed
control Measure #30 has been implemented. The benefit of this measure has been
reduced by 75 percent in 2008 to reflect the implementation date of October 1, 2008.

With Measure #30 With Measure #33

Rule 310.01 Compliance for Vacant Lots 73.0% 75.0%
Rule 310.01 Control Effectiveness for Vacant Lots 88.6% 88.6%
Rule 310.01 Effectiveness for Vacant Lots 64.7% 66.5%
(tons/yr)
2008 2009 2010
Controlled vacant land emissions after measure #30 5,425 4,958 4,958
Uncontrolled vacant land emissions 14,037 14,037 14,037
Controlled emissions with measure #33 5,362 4,709 4,709
Reductions due to measure #33 62.2 248.7 248.7
% reduction in 2007 PM-10 emissions 0.1% 0.3% 0.3%
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Measure #34 - Increase Fines for Open Burning

SB 1552 requires ADEQ to increase the fine for the first violation for open burning from $25
to $500 in the State of Arizona. SB 1552 also requires counties in Area A to increase the
fine for the fourth and subsequent violations of the no burn ordinances from $100 to $250.
These increased fines are to go into effect by September 19, 2007. It is assumed that the
increased penalties will reduce open burning emissions in the PM-10 nonattainment area by
five percent. The base case open burning emissions were obtained from the 2005 Periodic
Emissions Inventory for PM-10. The calculation of benefits is shown below.

Base case open burning emissions 242  tonslyear
5% reduction in base case open burning emissions (tons/yr)

2008 2009 2010
Reduction due to measure #34 | 1.2 1.2 1.9
% reduction in total 2007 PM-10 emissions 0.001% 0.001% 0.001%

Measure #35 - Restrict Use of Outdoor Fireplaces and Pits and Ambience Fireplaces
in the Hospitality Industry

SB 1552 requires Maricopa County to prohibit by ordinance chimineas and outdoor fires on
No Burn Days. This ban is to be implemented by September 19, 2007. During the
deliberations on SB 1552, ADEQ provided the legislature with an annual benefit for this
measure of 12 tons of PM-10 emissions reduced. This is shown below.

(tons/yr)
2008 2009 2010
Reduction due to measure #35 [ 12.0f 12.0] 12.4
% reduction in total 2007 PM-10 emissions 0.01% 0.01% 0.01%

Measure #36 - Require Barriers in Addition to Rule 310 Stabilization Requirements for
Construction Where All Activity Has Ceased, Except for Sites in Compliance with
Storm Water Permits; Measure #37- Reduce the Tolerance of Trackout to 25 Feet
Before Inmediate Cleanup is Required for Construction Sites be Placed in Maricopa
County Rule 310; and Measure #38 - No Visible Emissions Across the Property Line
be Placed in Maricopa County Rule 310 and 310.01, and in Local Ordinances for
Nonpermitted Sources as Appropriate.

Measures #36-#38 are addressed collectively as Maricopa County Measure 3. For purposes
of quantifying the credit for these measures they are called, Strengthen Rule 310 to Promote
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Continuous Compliance. It is anticipated that the strengthening of the dust control
requirements in Rule 310 will increase compliance by preventing the generation of dust, so
that there are fewer incidences of trackout or visible plumes that cause elevated PM-10
concentrations. Due to the implementation of this measure, compliance with Rule 310 is
expected to increase by one percent in 2008 and two percent in 2009. The compliance
increases are applied after implementation of Measures #2, #3, #9, #10, #16, and #44. In
the Maricopa County commitment, the rule changes are scheduled to be implemented by
March 2008. The credit for this measure has been reduced by 25 percent in 2008 to reflect
the March 2008 implementation date. The calculations are shown below:

Increases in Rule 310 compliance 1% in 2008 (from 59% to 60%)
2% in 2009 (from 65% to 67%)

2% in 2010 (from 70% to 72%)

2008-2010 compliance rates assume

implementation of M2, M3/16, M9/10/44 2008 w/M36-38 2009 w/M36-38 2010 w/M36-38
Rule 310 compliance 59.0% | 60.0% 65.0% 67.0% 70.0% 72.0%
Rule 310 control effectiveness 90.0% 90.0% 90.0% 90.0% 90.0% 90.0%
Rule 310 effectiveness 53.1% 54.0% 58.5% 60.3% 63.0% 64.8%
Construction Emissions 2008 2009 2010

after implementation of M2, M3/16, M9/10/44 |

26,035

Uncontrolled construction emissions

Construction emissions w/M36-38 | 24,905

Reduction due to M36-38 (tons/yr)

(tons/yr)

Reductions by Construction Category M36-38 M36-38 M36-38
After M2, M3/16 & M9/10/44 2008 Reduction 2009 Reduction 2010 Reduction
Residential Construction 9,458 129 7,949 345 7,087 345
Windblown Residential Construction 1,296 18| 1,090 47 971 47
Commercial Construction 10,730 147 9,019 391 8,041 391
Windblown Commercial Construction 249 3 209 9 186 [
Road Construction 6,060 83 5,093 221 4,541 221
Windblown Road Construction 18 0 15 1 13 1
Other Land Clearing 3,164 43 2,660 115 2,371 114
Total Construction Emissions 30,975 423 26,035 1,129 23,212 1,129
% reduction in total 2007 emissions 0.4% 1.2% 1.2%

Measure #45 - Prohibit Use of Leaf Blowers on Unstabilized Surfaces

SB 1552 requires counties in Area A to develop and enforce ordinances to prohibit any
person from using a leaf blower on unstabilized surfaces by March 31, 2008. Itis assumed
that 50 percent of leaf blowing currently occurs on unstabilized surfaces and compliance with
the ban would be 20 percent. This credit is applied to the net leaf blower emissions after
implementation of Measure #21. The emissions reduction benefit of this measure in 2008
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has been decreased by 25 percent to reflect the fact that this requirement does not go into
effect until March 31, 2008.

(tons/yr)
2008 2009 2010
Leaf blower emissions with measure #21 903 922 946
Reduction due to measure #45 67.7| 92. 94.4
% reduction in total 2007 PM-10 emissions 0.1% 0.1% 0.1%

Measure #47 - Ban Open Burning During the Ozone Season and Measure #48 -
Require Residential Woodburning Ordinances to Include No Burn Restrictions on
High Pollution Advisory Days

SB 1552 requires ADEQ to ban outdoor fires in Area A from May 1 through September 30,
effective September 19, 2007. During the deliberations on SB 1552, ADEQ provided the
legislature with an annual benefit estimate of 6 tons of PM-10 reduced for Measure #47.

In addition, SB 1552 requires counties in Area A to include no burn restrictions on high
pollution advisory days that ADEQ forecasts for particulate matter. The latter requirement
is to go into effect by October 31, 2007. ADEQ provided the legislature with an annual
benefit for this measure of 23 tons of PM-10 reduced for Measure #48.

(tons/yr)
Reductions due to measures #47 & #48 , 2008 2009 2010
Ban on outdoor fires May through September 6. 6.0) 6.0
No burn restrictions on HPA days for PM 23.0 23.0 23.0
Total reductions due to measures #47 & #48 29.0 29.0 29.0
% reduction in total 2007 PM-10 emissions 0.03% 0.03% 0.03%

Measure #53 - Repave or Overlay Paved Roads with Rubberized Asphalt

The Arizona Department of Transportation (ADOT) has committed to implement Phase X
of the Quiet Pavement Program by March 2008. This phase of the program will overlay 2.43
miles of 1-10 and 2.78 miles of State Route 143 with rubberized asphalt. ADOT provided
the PM-10 emissions reduction of 0.034 tons/lane mile/year for facilities carrying 17,000
vehicles per lane. This reduction is based on research studies conducted by ADOT on the
impact of rubberized asphalt pavement on PM-10 emissions. The benefitin 2008 is reduced
by 25 percent to account for the March 2008 implementation date.
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Quiet Pavement Program - Phase X

PM-10 Reductions (tons/yr)
Facility Miles Lanes (tons/lane mi/yr) 2008 2009 2010
I-10 2.43 10 0.034 0.62 0.83 0.83
SR 143 2.78 6 0.034 0.43 0.57 0.57
Total 5.21 1.04 1.39 1.39
% reduction in total 2007 PM-10 emissions 0.001% 0.001% 0.001%

SUMMARY OF COMMITTED CONTROL MEASURES

Table llI-1 summarizes the PM-10 emissions reductions for the committed control measures
that have been quantified to meet the five percent reduction requirement of Clean Air Act,
Section 189(d). The emissions reductions in Table Ill-1 were applied to the base case
emissions in Table 11-2 to obtain the PM-10 emissions with committed control measures
shown in Table ll1-2.

Applying a five percent reduction to the total controlled 2007 PM-10 emissions of 97,436
tons in Table 111-2 produces the annual emissions reduction target required by Clean Air Act.
The five percent reduction targets of 4,872 tons in 2008, 9,744 tons in 2009, and 14,616 tons
in 2010 are shown at the bottom of Table 1ll-1. This table indicates that the cumulative
benefits of the twenty-five quantified measures exceed the reduction targets in each of these
years. Therefore, the annual five percent reduction requirement of the Clean Air Act is met.

The annual incremental reductions that demonstrate reasonable further progress (RFP)
between 2007 and the attainment year of 2010 are shown in Figure llI-1. The RFP line
represents total PM-10 emissions in the PM-10 nonattainment area after credit is applied for
the committed control measures. RFP is defined as incremental emissions reductions
sufficient generally to maintain linear progress toward attainment. EPA has recommended
that contingency measures should reduce emissions by an amount equivalent to one year
of reasonable further progress.

One year of RFP can be calculated by subtracting the 2010 PM-10 emissions of 82,829 tons
from the 2007 emissions of 97,436 tons and dividing by three years. This produces an RFP
target of 4,869 tons of PM-10 emissions. The next chapter discusses the contingency
measures that were quantified to meet this RFP target.
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Table lll-1. Summary of PM-10 Emissions Reductions for Committed Control Measures
PM-10 Reductions (tons/year)

Measure # - Title 2008 2009 2010
M2 - Extensive dust control training program ' 564.60 1,693.8] 2,258.4
M3/16 - Dust managers/coordinators at earthmoving sites > 5 acres 1,306.5] 2,923.4 4,108.9
M9/10/44 - Increase proactive Rule 310 and 316 inspections 1,153.3] 3,488.00 4,673.4
M36-38 - Strengthen Rule 310 to promote continuous compliance 423.5 1,129.2 1,129.3
M8 - Conduct nighttime and weekend inspections 1,884.1 3,678.2] 4,847.9
M21 - Ban leaf blowers from blowing debris into streets 13.7 18.8 19.3
M45 - Prohibit use of leaf blowers on unstabilized surfaces 67.7 92.2 94.6
M22 - Implement a leaf blower outreach program 0.8 0.9
M23 - Ban ATV use on high pollution days 25.7] 26.4 271
M25 - Pave or stabilize existing unpaved parking lots 56.4 293.6) 418.5
M28 - Pave or stabilize unpaved shoulders 650.6 705.5 888.9
M30 - Strengthen and increase enforcement of Rule 310.01 for vacant lots 155.5 621.8 621.8
M33 - Recover costs of stabilizing vacant lots 62.2 248.7 248.7
M31/32 - Restrict and enforce vehicle use/parking on vacant lots 197.6 458.5 458.5
M34 - increase fines for open burning 1.2 1.2 1.2
M35 - Restrict use of outdoor fireplaces/pits/ambience fireplaces 12.0 12.0 12.4
M47/48 - Other wood burning restrictions in SB 1552 29.0) 29.0) 29.0
M53 - Repave or overlay paved roads with rubberized asphalt 1.0 1.4 1.4
Total PM-10 Emissions Reductions for Committed Control Measures 6,604.6 15,422.7 19,839.6
Five Percent Reduction Target (tons/year) 4,872 9,744 14,616
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Table 111-2. 2007- 2010 PM-10 Emissions with Committed Control Measures (tons/year)

Source Categories 2007 |% oftotal| 2008 [% of total| 2009 |% of total| 2010 |% of total
Stationary point sources 1,79 1.8%) 1,841 2.0%) 1,867 2.2% 1,904 2.3%
ndustrial processes 3,533 3.6% 3,60 3.9% 3,619 4.2%) 3,662 4.4%
FFuel combustion & fires 5,665 5.8% 5,643 6.0% 5,663 6.6% 5,683 6.9%
Agriculture 3,559 3.7% 3,416 3.7%) 3,281 3.8% 3,152 3.8%
Construction (residential) 11,783 12.1% 10,019 10.7% 7,471 8.7% 6,098 7.4%]
Construction (commercial) 12,030 12.3%) 10,229 11.0% 7,627 8.9% 6,226 7.5%
Construction (road) 6,659 6.8% 5,662 6.1% 4,222 4.9% 3,446 4.2%
Other land clearing 3,467 3.6% 2,948 3.2% 2,198} 2.6% 1,795 2.2%
Travel on unpaved parking lots 3,184 3.3% 3,166 3.4%) 3,000 3.5% 2,961 3.6%
Offroad recreational vehicles 2,234 2.3%) 2,322 2.5%) 2,384 2.8% 2,446 3.0%
| eaf blowers fugitive dust 892 0.9% 835 0.9% 829 1.0%) 851 1.0%
Windblown vacant 5,580 5.7%) 5,071 5.4% 4,127 4.8% 4,127 5.0%
Windblown other 495 0.5%) 495 0.5%] 495 0.6% 495 0.6%
Nonroad equipment 1,937 2.0% 1,913 2.0%) 1,894 2.2%) 1,879 2.3%
E-xhaust/tire wear/brake wear 1,719 1.8% 1,668 1.8% 1,587 1.8% 1,537 1.9%
Paved roads (including trackout) 16,373 16.8% 17,018 18.2%) 17,901 20.9% 18,718 22.6%
Unpaved roads 16,53 17.0% 17,489 18.7% 17,667 20.6%) 17,848 21.5%
Total PM-10 Emissions 97,436 100.0% 93,341 100.0% 85,832 100.0% 82,8290 100.0%

Im-21



tons/year

100,000
95,000
90,000
85,000
80,000
75,000

Figure IlI-1

PM-10 Emissions with Committed Control Measures -
Reasonable Further Progress

2007

2008

2009

2010

I-22




Iv. EVALUATION OF COMMITTED CONTINGENCY MEASURES

This chapter describes the emissions reduction benefits of the committed contingency
measures in the MAG 2007 Five Percent Plan for PM-10. Legally-binding commitments
toimplement these contingency measures are described in Chapter Six of the Five Percent
Plan.

EVALUATION OF INDIVIDUAL CONTINGENCY MEASURES

Nine committed control measures were quantified to meet the contingency requirements
of the Clean Air Act. These committed measures were considered to be suitable as
contingency measures because credit for these measures was not needed to model
attainment in the Salt River Area or at the Higley monitor. The benefits of the contingency
measures are calculated after credit is taken for the committed control measures described
in the previous section. A detailed discussion of the methods and assumptions used to
quantify the benefits of each contingency measure is provided below.

Measure #1 - Public Education and Outreach with Assistance from Local
Governments

The media campaign for “Bring Back Blue” was initiated by Maricopa County in January
2007. Based on the sources targeted in the “Bring Back Blue” campaign, it is anticipated
that this measure will reduce PM-10 emissions from the following source categories:
windblown vacant land, unpaved parking areas, leaf blower dust, offroad recreational
vehicles, fugitive dust from paved and unpaved roads, and exhaust, tire and brake wear
emissions. Due to the assistance and reinforcement provided in local government
commitments to this measure, the benefit is expected to be 0.10 percent in 2008 through
2010. The benefit is applied to the controlled emissions in Table ilI-2. The detailed
calculations are provided below:

Categories of PM-10 emissions reduced by public education and outreach

Controlled PM-10 emissions (tons/yr) 2008 2009 2010

Windblown Vacant Land 5,071 4,127 4,127
Unpaved Parking Areas 3,166 3,000} 2,961
Leaf Blower Dust 835 829 851
Offroad Recreational Vehicles 2,322 2,38 2,444
Paved Roads 17,018 17,901 18,718
Onroad Exhaust, Tire/Brake Wear 1,668 1,587 1,537
Unpaved Roads 17,489 17,667 17,848
Total emissions impacted 47,569 47,495 48,481
% reduction in emissions due to measure #1 0.10% 0.10% 0.10%
Reductions due to measure #1 (tons/yr) 2008 2009 2010
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Windblown vacant land 5.1 4.1 4.1
Unpaved Parking Areas 3.2 3.0 3.4
Leaf Blower Dust 0.8 0.8 09
Offroad Recreational Vehicles 2.3 2.4 2.4
Paved Roads 17.0 17.9 18.7
Onroad Exhaust, Tire/Brake Wear 1.7 1.6 1.5
Unpaved Roads 17.5 17.7 17.8
Total emission reductions (tons/year) 47.6 47. 48.

% reduction in total 2007 PM-10 emissions 0.1% 0.1% 0.1%

Measure #5 - Establish a Certification Program for Dust Free Developments to
Serve as an Industry Standard

SB 1552 requires that ADEQ establish a dust-free development program with a voluntary
certification process by September 19, 2007. This program will increase compliance with
Rule 310 by showcasing developments that practice higher standards for controlling dust
before, during and after construction. Due to implementation of this program, the
construction emissions are expected to decline by 0.10% in 2008-2010. Credit for
Measure #5 is applied after reductions have been taken for all committed control measures
that reduce construction emissions.

Reduction in construction emissions 0.10%
Construction emissions after implementation 2008 2009 2010

of all committed control measures 28,858
Total reduction due to M5 (tons/yr)

M5 Reductions by Construction Category 2008 2009 2010
Residential Construction :
Windblown Residential Construction
Commercial Construction
Windblown Commercial Construction
Road Construction

Windblown Road Construction

Other Land Clearing

Total Emissions Reduction (tons/yr)

% Reduction in 2007 PM-10 Emissions 0.03% 0.02% 0.02%

Measure #19 - Reduce Off-Road Vehicle Use in Areas with High Off-Road Vehicle
Activity

The City of Goodyear revised its municipal code on February 13, 2006 to prohibit the
operation of vehicles on private land without the written permission of the landowner.
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Goodyear has submitted this change in city code as a commitment in the Five Percent
Plan. The reduction in off-road vehicle emissions attributable to this commitment is
assumed to be proportional to the acres of non-state-owned land in Goodyear that are
passive open space or vacant versus the comparable acreage in the PM-10 nonattainment
area. The acreages below were derived from a GIS analysis of 2004 MAG land use data.

Reductions in Off-Road Recreational Vehicle Emissions due to the Goodyear Commitment

Goodyear PM-10 NA
Acres of passive open space, non-state land 6,945 348,247
Acres of vacant, non-state land' 11,771 248,221
Total acres of passive open space and vacant non-state land 18,716 596,468
Reduction in land available for off-road vehicle use in Goodyear 3.1%
Reduction in ORV emissions assuming a compliance rate of 70% 2.2%

Applying a 2.2 percent reduction to off-road recreational vehicle (ORV) emissions after

credit is applied for Measure #1 results in the following reductions:

Reductions due to Goodyear commitment

PM-10 emissions (tons/yr)

ORYV emissions 2007 2008 2009 2010
after credit for measures #1 and #23 2,283 2,319 2,381 2,444
Reductions due to Goodyear commitment 50.2 50.9 52. 53.7

In addition to the reductions for the Goodyear commitment, Measure #19 also takes credit
for the requirement in SB 1552 that cities and towns in Area A develop and enforce
ordinances prohibiting the use of vehicles on unpaved surfaces closed by the landowner.
The law requires that the ordinances be adopted and implemented by March 31, 2008.

During the deliberations on SB 1552, the legislature was informed by the Arizona
Department of Environmental Quality (ADEQ) that the new municipal ordinances would
reduce off-road recreational vehicle use in the PM-10 nonattainment area by 7.5 percent.
Using this assumption with a 70 percent compliance rate results in the emissions
reductions shown below. The benefit is applied after the reductions due to the Goodyear
ordinance. The benefit is reduced by 25 percent in 2009, to reflect the fact that SB 1552
does not require the ordinances to be implemented until March 31, 2008.

Reductions due to ordinances required by SB 1552
PM-10 emissions(tons/yr)

Controlled ORV emissions after credit for

2008 2009 2010
measures #1and #23 and Goodyear reductions 2,26 2,32 2,390
7.5% of ORV use is reduced 170.1 174.7] 179.4
Reductions with a 70% compliance rate 89.3 122.3 125.5

SB 1552 also requires educational materials to be prepared by ADEQ and provided to
buyers and renters of ORVs. No additional credit is taken for this educational outreach

program to be implemented by ADEQ by September 19, 2007.
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2007 2008 2009 2010
Total reductions due to measure #19 (tons/yr) 50.2 140.3 174.6 179.1

% reduction in 2007 PM-10 emissions 0.05% 0.2% 0.2% 0.2%

Measure #24 - Sweep Streets with PM-10 Certified Street Sweepers

Emission reduction credit for Measure #24 represents the sum of the benefits from three
different sets of sources: (1) commitments made by three cities, one town, and the Arizona
Department of Transportation, (2) a SB 1552 requirement that contractors sweeping city
streets use PM-10 certified units, and (3) funding for 31 PM-10 certified street sweepers
in fiscal years 2007, 2008, and 2009 in the MAG Transportation Improvement Program.

(1) Street sweeper commitments were received from three cities and one town. These
jurisdictions have indicated in their commitments that all sweepers in their municipally-
owned fleets are already PM-10 certified.

The City of Goodyear commits to require construction contractors to use PM-10 sweepers
when building permits are issued and leased sweeping on city parking lots to use PM-10
certified units, effective July 2008.

The Town of Paradise Valley commits to mandate that developers use PM-10 sweepers
pursuant to the grading and drainage permit, effective December 2007.

The City of Peoria commits to require that city maintenance contractors use PM-10 certified
sweepers by July 2007. The City will also require developers to use PM-10 certified
sweepers pursuant to the grading and drainage permit, effective January 1, 2008.

The City of Tempe commits to pursue a requirement for PM-10 certified units in city
construction contracts by June 2008.

These commitments are assumed to reduce paved road PM-10 emissions by five percent
in the four jurisdictions. The vehicle miles of travel (VMT) in the four jurisdictions was
derived from the 2008, 2009 and 2010 MAG traffic assignments using GIS. The share of
the VMT in the four jurisdictions, relative to the total VMT in the PM-10 nonattainment area,
is 12.01 percent in 2008, 12.14 percent in 2009, and 12.13 percent in 2010. Since paved
road emissions are directly correlated with VMT, it is assumed that these four jurisdictions
have 12 percent of the paved road emissions in the PM-10 nonattainment area. The
resultant reductions in PM-10 emissions due to the street sweeping commitments by the
four jurisdictions are shown below:



(tons/yr)

2008 2009 2010
Paved road PM-10 emissions after Measure #28 17,018 17,901 18,7184
Reduction due to commitments by 4 jurisdictions 102.1 107.4] 112.3

In addition, the Arizona Department of Transportation (ADOT) committed to require the
contractor sweeping state highways in the PM-10 nonattainment area to use PM-10
certified units. ADOT indicated that the contractor is currently using PM-10 certified units
for 80 percent of the sweeping in the PM-10 nonattainment area. In the sweeping contract
to be awarded on January 19, 2008, ADOT will require the use of PM-10 certified units for
100 percent of the sweeping in the PM-10 nonattainment area.

ADOT provided data on the annual curb miles of freeways and arterials swept and the
sweeping frequencies. MAG estimated the annual average daily traffic (AADT) per lane
mile using recent traffic count data for freeways, U.S. 60 (Grand Avenue). and SR 87. The
emission factors for non-certified and certified sweepers were derived from the equations
used to quantify credit for the 31 sweepers in the MAG TIP later in this section. The
benefit of the ADOT PM-10 compliant sweeping was reduced by one month (i.e., 1/12) in
2008 to account for the implementation of the new contract requirement on January 19,
2008. The pertinent calculations are shown below.

Increase ADOT contracted sweeping with PM-10 certified units from 80% to 100%

For a 7 day sweeping cycle:
EF for non- EF for PM-10 Benefit of PM-

certified unit certified unit 10 sweeper
Facility Type (g/mi)  (g/mi) (g/mi)
Freeways 0.15] 0.10] 0.04

For a 14 day sweeping cycle:
EF for non- EF for PM-10 Benefit of PM-
certified unit  certified unit 10 sweeper
Facility Type (g/mi) g/mi) __(g/mi)
Arterials | 0.53 0.45| 0.04

For a 30 day sweeping cycle:

EF for non- EF for PM-10 Benefit of PM-
certified unit  certified unit 10 sweeper

Facility Type ~(g/mi) (g/mi) _(g/mi)

Arterials | 0.56| 0.52] 0.04

State Highways PM-10 Reductions

Swept by ADOT | Curb Miles New Miles Swept AADT (tons/yr) Sweeping
Contractor Swept/Year w/PM-10 Units per Lane Mile 2008 2009 2010 Frequency
Freeways 68,056 13,611 16,870 10.31 11.25 11.25 7 day cycle
Arterial - US 60 550 11 4,071 0.02 0.02 0.02| 30 day cycle
Arterial - SR 87 614 123 4,071 0.04] 0.04] 0.04] 14 day cycle
Total 69,220 13,844 10.37] 11.31 11.31




(2) SB 1552 requires contractors sweeping city streets in Area A to use PM-10 certified
sweepers. The law requires this measure to be implemented by cities, towns and counties
in Area A by March 31, 2008. It is assumed that this requirement in state law will reduce
paved road PM-10 emissions in the PM-10 nonattainment area by an additional one
percent. This reduction is calculated on the basis of the net paved road emissions after
the reductions attributed to the sweeping commitments in (1) above.

(tons/yr)
2008 2009 2010
Paved road emissions after reductions in (1) above 16,90 17,783 18,595
1% reduction in paved road emissions due to (2) 169.1 177.8 185.9

(3) The FY 2007-2011 MAG Transportation Improvement Program (TIP) included $1.44
million in Congestion Mitigation and Air Quality Improvement (CMAQ) funds to purchase
PM-10 certified street sweepers in FY 2007. The FY 2008-2010 TIP included $1.11 million
in CMAQ funds for purchasing PM-10 sweepers in FY 2008 and $1.21 million, in FY 2009.
Each year, MAG solicits requests from local governments to purchase PM-10 certified
street sweepers to replace non-certified units, increase the frequency of sweeping, and
expand the area swept in the PM-10 nonattainment area. The local governments are
required to provide a match of at least 5.7 percent of the cost of each sweeper funded with
CMAQ funds. Based on the programmed funding for PM-10 certified sweepers in FY
2007-2009 of $3.76 million and an average CMAQ funding level of $120,000 per sweeper,
it is anticipated that 31 additional PM-10 certified sweepers will be purchased during this
three-year period. This is a conservative estimate, as CMAQ funds may become available
at the end of each fiscal year to buy additional sweepers that were not funded earlier in the
year. There were 103 PM-10 certified sweepers purchased with CMAQ funds in FY 2001-
2006, which represents an average of 17 per year.

For the 103 sweepers purchased with CMAQ funds in FY 2001-2006, data on sweeping
frequency, lane miles swept, and average weekday traffic per lane mile swept was
provided to MAG by the jurisdiction requesting funds to purchase a PM-10 certified
sweeper. The agency also identified the functions for the new PM-10 certified sweeper
being requested (i.e., replace non-certified sweeper, increase sweeping frequency, and/or
expand the area swept). If the sweeping frequency or area was to be increased, the
agency provided the frequencies and lane miles to be swept before and after deployment
of the new sweeper.

Data provided by the requesting agencies was applied to calculate the average PM-10
emissions reduction for each sweeper purchased with CMAQ funds in FY 2001-2006. The
methods used to calculate the benefits of the 103 PM-10 certified street sweepers
purchased in FY 2001-2006 are discussed in the section on Reentrained Dust from Paved
Roads in Chapter Il. The average PM-10 emissions reduction for the 103 sweepers
was162.69 kilograms per day per PM-10 certified street sweeper. The detailed
assumptions used in calculating the average benefit of the 103 sweepers are provided in
Appendix I, Exhibit 4.
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In converting from daily to annual reductions, it was assumed that a new PM-10 certified
unit would sweep 95 percent of the days during the first year, with the remainder of the
time devoted to routine maintenance and holiday downtime. It was also assumed that the
rate of utilization (and attendant emission reductions) after the first year would decline by
5 percent per year due to the need for increased maintenance as the equipment ages.

For the 12 PM-10 certified sweepers to be purchased in FY 2007 and deployed by January
1, 2008, a utilization rate of 95 percent was applied. The emission reduction for these 12
sweepers in 2008 is:

12 sweepers x 162.69 kg/day reduction x 365 days x 95% utilization x 1.1023/1000 = 746.2 tons
Total PM-10 emissions reduction in 2008 = 746.2 tons

Nine additional sweepers will be purchased in FY 2008 and deployed by January 1, 2009.
The benefits of these new sweepers, assuming 95 percent utilization in 2009, are added
to the benefits of the 12 purchased in FY 2007, with the latter reduced to 90 percent
utilization:

9 sweepers x 162.69 kg/day reduction x 365 days x 95% utilization x 1.1023/1000 = 559.7 tons
12 sweepers x 162.69 kg/day reduction x 365 days x 90% utilization x 1.1023/1000 = 706.9 tons
Total PM-10 emissions reduction in 2009 = 559.7 + 706.9 = 1,266.6 tons

Ten additional sweepers will be purchased in FY 2009 and deployed by January 1, 2010.
Applying the same methodology, the emission reduction benefits of the 31 sweepers
purchased in FY 2007, FY 2008 and FY 2009 are:

10 sweepers x 162.69 kg/day reduction x 365 days x 95% utilization x 1.1023/1000 = 621.8 tons
9 sweepers x 162.69 kg/day reduction x 365 days x 90% utilization x 1.1023/1000 = 530.2 tons
12 sweepers x 162.69 kg/day reduction x 365 days x 85% utilization x 1.1023/1000 = 667.7 tons
Total PM-10 emissions reduction in 2010 = 621.8 + 530.2 + 667.7 = 1,819.7 tons

(tons/yr)
2008 2009 2010
Reductions due to CMAQ-funded street sweepers (3) i 746.2| 1,266.6] 1,819.1
Total reductions due to measure #24: (1)+(2)+(3) 1,027.7 1,563.1  2,129.2
% reduction in total 2007 PM-10 emissions 1.1% 1.6% 2.2%

Measure #26 - Pave or stabilize existing public dirt roads and alleys

Maricopa County and eleven cities and towns made commitments to pave or stabilize
unpaved roads and alleys in the PM-10 nonattainment area. The miles of unpaved roads
and alleys to be paved and stabilized are summarized by jurisdiction, year, and type of
commitment in the table below. The centerline miles shown in the table are cumulative.
For example, Apache Junction has committed to pave 6 miles of road in 2008 and an
additional 8 miles in 2009, for a total of 14 miles paved in 2009 and 2010.
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Centerline Miles of Roads and Alleys to be Paved or Stabilized

Jurisdiction 2007 2008 2009 2010 Type of Commitment
Apache Junction 6 14 14 Roads Paved
2 2 2 Alleys Stabilized
Cave Creek 5 10 Roads Paved
25 25 20 15 Roads Stabilized
Chandler 10 20 30 Alleys Stabilized
0.7 0.9 0.95 Roads Paved
0.25 Roads Stabilized
FFountain Hills 0.15 0.425 0.7] Alleys Paved
Gilbert 2.25 2.2 2.2 2.25 Alleys Stabilized
(Goodyear 5.3 5.34 Roads Stabilized
Maricopa County 4.75 9.5 Roads Paved
esa 0.7 0.7] 0.7 0.7 Roads Stabilized
Phoenix 0.25 3.5 6.5 6.5 Roads Paved
: 9 54 72 72 Alleys Paved
Bcottsdale 13 13 13 13 Roads Stabilized
89 89 89 89 Alleys Stabilized
Burprise 3.1 3.1 3.1 Alleys Stabilized
Tempe 0.9 0.9 0.9 Roads Stabilized
Total Paved 9.3 64.4 103.6 113.7] Roads/Alleys Paved
Total Stabilized 130.00 146.2 156.3 161.3] Roads/Alleys Stabilized
Total Paved and Roads/Alleys Paved and
Btabilized 139.3]  210.6) 259.9 275.0 Stabilized

MAG consulted with the jurisdictions to estimate the average weekday traffic on the roads
and alleys to be paved or stabilized. The average weekday traffic was multiplied by 0.91
to produce annual average daily traffic (AADT). The PM-10 emission factor for unpaved
roads is 666.62 grams per mile. The derivation of this emissions factor is described in
Chapter Il in the section on Travel on Unpaved Roads. The paved road emissions factor
for low volume roads (<10,000 average weekday traffic) is 1.70 grams per mile. The
derivation of this factor is described in Chapter Il in the section on Reentrained Dust from
Paved Roads. ‘

Subtracting the PM-10 emissions factor for paved roads from the factor for unpaved roads
and multiplying by the centerline miles to be paved and the AADT provides the benefit of
paving an unpaved road or alley. The benefit assigned for stabilizing roads and alleys is
50 percent of the credit for paving. The table below summarizes the benefit of
commitments on the part of twelve jurisdictions to pave and stabilize unpaved roads and
alleys. Other data used to quantify the benefits of paving and stabilizing unpaved roads
and alleys are provided in Appendix IV, Exhibit 1.



PM-10 Reductions Due to Paving and Stabilization of Unpaved Roads and Alleys by Twelve Jurisdictions

(tons/yr)

Jurisdiction 2007 2008 2009 2010
Apache Junction 78.1 2171 346.9

ave Creek | 365.2 365.2 474.7] 584.3
Chandler 20.2 33.6 45.9
Fountain Hills 0.9 14.9 28.2
Gilbert 0.6 0.6 0.6 0.6
(Goodyear 236.6 236.6
Maricopa County 232.4 464.9
Mesa 2.5 2.5 2.5 2.9
Phoenix 25.00 174.1 254.4 254 .4
Scottsdale 385. 385.3 385.3 385.3
Surprise 3.8 3.8 3.9
Tempe 1.0 1.0 1.0
Total 778. 1,031.5 1,856.8 2,354.2

In addition, SB 1552 requires that cities, towns, and counties in Area A develop and
implement plans to stabilize unpaved roads, alleys and shoulders on targeted arterials.
The plans are to give priority to stabilizing unpaved roads carrying more than 100 daily
vehicle trips (high ADT) and must be implemented by January 1, 2008.

Nine jurisdictions have committed to stabilize 161 miles of unpaved roads and alleys by
2010. ltis reasonable to assume that the plans required by SB 1552 will result in at least
30 additional miles of high ADT unpaved roads being treated with dust suppressants.
Since the plans must be implemented by January 1, 2008, the credit for stabilizing 30 miles
of unpaved roads begins in 2008.

Six jurisdictions have committed to pave 114 miles of unpaved roads and alleys by 2010.
It is reasonable to assume that the plans required by SB 1552 will result in the paving of
at least 30 additional miles of high ADT unpaved roads. Credit for paving the unpaved
roads is not taken until 2010 in order to allow two years for engineering and construction.

The assumptions for the emissions reduction calculations for the SB 1552 requirement are
the same as above (i.e., 666.62 grams/mile for unpaved roads; 1.70 grams/mile for low
volume paved roads; and 50% reduction for stabilization). An average weekday traffic
volume on the unpaved roads of 125 is assumed, because this is the mid-point between
the 100 daily vehicle trips cited in SB 1552 and the 150 ADT threshold in Maricopa County
Rule 310.01. Rule 310.01 requires unpaved roads in the PM-10 nonattainment area with
more than 150 ADT to be stabilized after June 10, 2004. The average weekday traffic
volume of 125 is multiplied by 0.91 to convert to an annual average daily traffic volume of
114 vehicles per day. The reductions attributed to the SB 1552 requirement to develop
and implement plans to pave or stabilize unpaved roads and alleys are provided below.
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Reductions due to the SB 1552 requirement for plans

to stabilize or pave unpaved roads and alleys (tons/yr)

2008 2009 2010
Pave 30 miles of dirt road > 100 ADT by 12/31/2009 912.
Stabilize 30 miles of dirt road in 2008, 2009 and 2010 ‘ 456.5 456.5 456.5
Total PM-10 reductions due to SB 1552 456.6 456.60 1,369.4

(tons/yr)

2007 2008 2009 2010

Total emissions reductions due to measure #26 | 778.5 1,488.00 2,313.3] 3,723.4
% reduction in total 2007 PM-10 emissions 0.8% 1.5% 2.4% 3.8%

Measure #27 - Limit speeds to 15 miles per hour on high traffic dirt roads

Fourjurisdictions made commitments to reduced speed limits on unpaved roads: Chandler,
Maricopa County, Scottsdale and Youngtown. As indicated in Chapter Il in the section on
Travel on Unpaved Roads, the AP-42 emissions factor for unpaved roads, for vehicles
traveling an average of 25 mph, is 666.62 grams per mile.

The PM-10 emissions factors (EF) for the lower speed limits were derived by substituting
the lower speed limits for 25 mph. The difference between the PM-10 emissions factors
at 25 mph and the lower speed was multiplied by the miles to be posted and the estimated
annual average daily traffic (AADT). A compliance rate of 70 percent was also applied to
derive the benefit of the lower speed limit.

The miles of unpaved roads to be posted with lower speed limits, the AADT, the emissions
factor for the reduced speed, the AADTSs, and the resultant reduction in PM-10 emissions
are summarized below. The benefit of the Chandler commitment decreases over time,
because Chandler has committed to pave 0.95 miles of the 1.2 miles by 2009; credit for
paving the 0.95 miles is taken under Measure #26. The Youngtown commitment involves
posting 10 mph speed limits on alleys. Because the alleys are already stabilized, the
benefit of the lower speed limit is reduced by 50 percent.

Speed PM-10 EF (tons/yr)

Jurisdiction Miles AADT (mph) (g/mi) 2007 2008 2009 2010

handler 1.2 34 15 516.32) 0.9 0.3 0.1 0.1
Maricopa County 43.9 155 15 516.32 288. 288.5 288.5
Scottsdale 15.0) 159 15 516.32] 101.1 101.1 101.1
Youngtown 8.5 2 10 421.54 0.2 0.5 0.5 0.5
T otal reduction due to measure #27 1.0 390.4 390.2 390.2
% reduction in 2007 PM-10 emissions 0.001% 04% - 0.4% 0.4%
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Measure #43 - MAG Allocate Additional Five Million Dollars in FY 2007 Federal Funds
for Paving Dirt Roads and Shoulders

In July 2007, the MAG Regional Council approved an additional $5 million in FY 2007
federal funds to be programmed in the FY 2007-2011 Transportation Improvement
Program for paving unpaved roads and shoulders. At the same meeting, the MAG
Regional Council approved nine paving projects to be funded with the additional $5 million.
The federal funds are to be matched on a 50/50 basis by the MAG member agency that
submitted the project. The methodologies previously described for paving unpaved roads
(Measure #26) and paving unpaved shoulders (Measure #28) were applied to the mileage
and average weekday traffic data provided by the requesting agencies to calculate the PM-
10 emissions reductions for these nine projects. The AADT was obtained by multiplying
the average weekday traffic by 0.91. The AADTSs for shoulder paving projects were also
reduced by 50 percent to represent traffic on the half of the road adjacent to the shoulder.
Although the projects are funded in FY 2007, only one-quarter of the credit is taken in 2008
to allow sufficient time for engineering and construction. The projects and associated
reductions in emissions are shown below.

PM-10 Emission Reductions

Paving Project (tons/yr)

Agency Type Miles AADT 2008 2009 2010
Buckeye Dirt roads 2.0 419 56.0 224.0 224 0
Buckeye Dirt shoulders 9.3 691 1.2 4.7 4.7
Glendale Pirt shoulders 5.17| 7,010 5.4 21.7 21.7
(Goodyear Dirt roads 4.508 166 49.8 199.4 199.4
Phoenix/Maricopa Co Dirt roads 8.79 116 67.9 271.8 271.8
Phoenix/Maricopa Co Dirt shoulders 16.47] 3,077 9.2 36.9 36.9
Queen Creek Dirt shoulders 3.0 9,100 4.1 16. 16.4
Queen Creek Dirt shoulders 5.50 7,735 6.4 25.5 25.9
Scottsdale Curb & gutter 6.0 5,733 5. 20.6} 20.6
Totals 60.7] 205.2] 820.9 820.9
% reduction in total 2007 PM-10 emissions due to measure #43 0.2% 0.8% 0.8%

Measure #50 - Require Two Agricultural Best Management Practices

SB 1552 requires that the Agricultural Best Management Practices (BMPs) be expanded
from one to two and the area in which the BMPs apply be expanded from the PM-10
nonattainment area to Area A. No creditis taken for the expansion to Area A, because the
emissions for the Five Percent Plan represents the PM-10 nonattainment area. The 2005
emissions and percentage reductions for tilling and harvesting and unpaved farm roads
were derived from the MCAQD, 2005 Periodic Emissions Inventory for PM-10. The
percent reduction for cropland was derived from Table 4-2 of the URS and ERG, Technical
Support Document for Quantification of Agricultural Best Management Practices, June
2001. The compliance rate of 80 percent assumed in the URS/ERG report was reduced
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to 59 percent to be consistent with the rule effectiveness study for the Agricultural BMPs
contained in the PEI. It was assumed that the benefit of the second set of BMPs for the
three categories (i.e., tilling and harvesting, cropland, and non-cropland) would be at least
as effective in reducing PM-10 emissions as the first set of BMPs. The calculations are

shown below.
PM-10 emissions (tons/yr)

Base case agricultural emissions 2008 2009 2010
Tilling and Harvesting 1,118 1,06 1,01
Travel on Unpaved Farm Roads 783 745 708
Livestock 521 521 521
Windblown Agriculture 994 949 909
Total Agricultural Emissions in PM-10 NA 3,416 3,281 3,152
Agricultural emissions (tons/yr) 2005

Uncontrolled tillage emissions in Maricopa Co 3241.12

Uncontrolled tillage emissions in PM-10 NA 1556.06

Controlled tillage emissions in PM-10 NA 1228.67

Reduction due to one tillage & harvest BMP 21.0%

Uncontrolled harvest emissions in Maricopa Co 166.34

Uncontrolled harvest emissions in PM-10 NA 79.87

Controlled harvest emissions in PM-10 NA 58.99

Reduction due to one tilling & harvest BMP 26.1%

Weighted reduction for 1st tillage & harvest BMP 21.3%

Uncontrolled farm road emissions in Maricopa Co 2175.39

Uncontrolled farm road emissions in PM-10 NA 1044.44Q

Controlled farm road emissions in PM-10 NA 910.64

Reduction due to 1st non-cropland BMP 12.8%

Reduction due to 2nd tillage & harvest BMP )

Reduction due to 2nd non-cropland BMP 12.89

Reduction due to 2nd cropland BMP 30.19

Application of reductions to agricultural (tons/yr)

source categories (% reduction) 2008 2009 2010
Tilling & Harvesting (21.3%) 238.0 2271 216.6
Unpaved Farm Roads (12.8%) 100.3 95.4 90.7
Windblown Agriculture (30.1%) 299.3 285.5 2724
Total reductions due to 2nd set of BMPs 637.6 608.0 579.7
% reduction in total 2007 PM-10 emissions 0.7% 0.6% 0.6%

Reduce Trackout onto Paved Roads

Credit for reducing trackout emissions is attributable to three committed measures in the
Five Percent Plan.

Measure #14. Reduce dragout and trackout emissions from nonpermitted sources

Measure #15. Cover loads/haul trucks in Apache Junction
Measure #17. Fully implement Rule 316
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No emission reduction credit has been quantified previously for Measures #14, #15, and
#17. With the exception of Measure #28, the credit quantified for the other committed
control measures did not take into account their impact in reducing trackout onto paved
roads. As discussed under Measure #28 in the last chapter, SCAMPER data provided an
average PM-10 emission rate for paved roads with high PM-10 due to trackout. Application
of the SCAMPER trackout and non-trackout emission rates to VMT for the PM-10
nonattainment area in 2008-2010 resulted in the percentage share that trackout emissions
represents of total paved road emissions, as shown in the table below.

The reduction in trackout emissions in the PM-10 nonattainment area due to the impact of
these three committed measures is expected to be at least 15 percent in 2008-2010.
Before taking the 15 percent reductions in trackout, the base case paved road emissions
are reduced by the benefits of all other committed control measures (i.e., Measure #28 and
Measure #53) and other committed contingency measures (i.e., Measure #1 and Measure
#24). The calculations are shown below.

‘Reduction in Trackout Emissions - 15% in 2008-2010 (tons/yr)

2008 2009 2010
Paved road emissions after Measure #1, #24, #53 16,623.4 17,025.5 17,458.8
Share of paved road emissions due to trackout (from SCAMPER) 54.32% 54.01%| 53.59%
Trackout emissions 9,029.6 9,195.1 9,355.6
Trackout emissions after credit for Measure #28 8,379.0) 8,489.7 8,466.9
15% reduction in trackout emissions ' 1,256. 1,273.4] 1,270.0
% reduction in total 2007 PM-10 emissions 1.3% 1.3% 1.3%

SUMMARY OF THE CONTINGENCY MEASURES

The contingency measures and associated emissions reductions for 2008-2010 are
summarized in Table IV-1. In the previous chapter, the committed control measures were
used to quantify one year of reasonable further progress (RFP) which EPA has
recommended as the target for annual reductions by contingency measures (see Figure
I11-1). Table IV-1 shows the cumulative emissions reductions for the contingency measures
in 2008-2010, compared with the contingency measure target of 4,869 tons per year. In
each year, the benefit of the contingency measures exceeds the RFP target. Therefore,
the contingency measure requirement of the Clean Air Act is met.
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Table IV-1. Summary of PM-10 Emissions Reductions for Contingency Measures

Contingency Measures

#

1

5
19
24
26
27
43
50

Multiple Reduce trackout onto paved roads
Total for All Quantified Contingency Measures

PM-10 Reductions (tons/yr)

Measure Title

Public education and outreach program

Certification program for dust free developments

Reduce offroad vehicle use

Sweep streets with PM-10 certified sweepers

Pave or stabilize existing public dirt roads and alleys

Limit speeds to 15 mph on high traffic dirt roads

Additional $5M in FY07 MAG TIP for paving roads/shoulders

Agricultural Best Management Practices

Contingency Measure Reduction Target (tons/year)

Iv-14

2008 2009 . 2010
47.6 47.5 48.5
28.9 21.5 17.6

140.3 174.6] 179.1
1,027.7 1,563.1 2,129.2
1,488.0) 2,313.3 3,723.9

390.4 390.2) 390.2

205.2 820.9 820.9

637.6] 608.0 579.7
1,256.9 1,273.4 1,270.0
5,222.5 7,212.6 9,158.9|

4,869 4,869 4,869



V. SALT RIVER AREA MODELING

1. INTRODUCTION

Due to numerous exceedances in November 2005 and 2006, several monitors in the Salt
River Area of the Maricopa County nonattainment area did not meet the 24-hour PM-10
standard by the attainment date.! This chapter documents the results of a modeling
analysis that demonstrates attainment of the 24-hour PM-10 standard in 2010 at monitors
located within the Salt River Area.

Insight into which monitors consistently exceeded the 24-hour PM-10 standard is provided
in Table V-1-1. It shows that two monitors accounted for 26 out of 31 exceedances
recorded in 2005 and 27 out of 33 exceedances in 2006. These monitors, Durango
Complex and West 43™ Ave, are located in the Salt River Area, a 29 square mile area that
has experienced the highest and most frequent violations of the ambient PM-10 standard.
These monitors were the subject of an extensive Arizona Department of Environmental
Quality (ADEQ) report entitled, “Revised PM-10 State Implementation Plan for the Salt
River Area.” That report, referred to hereafter as the Salt River Area TSD (for Technical
Support Document), documented the conduct of an intensive air quality monitoring study
in 2002, the development of a detailed emissions inventory and an extensive modeling
analysis of emission sources and control measure commitments that demonstrated
attainment of the ambient PM-10 standard in 2006. While exceedances recorded in 2005
and 2006 mooted the need for EPA review and approval of the Salt River Area Plan, the
information assembled in the supporting TSD provided an excellent starting point for
developing the Five Percent Plan.

1.1 Appi‘oach

PM-10 in the arid Southwest largely consists of coarse particles (i.e., aerodynamic
diameter greater than 2.5 microns but less than or equal to 10 microns), which are typically
crustal in nature and derive mainly from windblown dust, resuspended road dust (from
paved and unpaved roads), unpaved parking lots, disturbed vacant land, mining
operations, construction, and agricultural activities (e.g., tilling, harvesting and travel on
unpaved farm roads). Other components of particulate matter (PM), such as sulfates,
nitrates, and organic and elemental carbons (OC and EC), are typically found in the fine
fraction of PM (i.e., aerodynamic diameter less than or equal to 2.5 microns), but can also

1 EPA revoked the annual PM-10 standard on September 21, 2006. Therefore, this document addresses
attainment of the 24-hour PM-10 standard only.

2 Revised PM-10 State Implementation Plan for the Salt River Area, Technical Support Document, Air
Quality Division, Arizona Department of Environmental Quality, June 2005
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Table V-1-1
Summary of PM-10 Measurements
Collected at MCAQD Monitoring Sites
In 2005 & 2006
(24-hour NAAQS)

2005 2006
Nsal:ﬁ e Avere_lge # of Avera_lge
Max | 2" High | Exceedance | Max | 2" High # of
(Mg/m®) | (ug/m®) S (ug/m®) | (ug/m®) | Exceedances
Bethune 198 - 1 140 - 0
Elementary?®
Buckeye® 169 158 2 272 192 3
Central Phoenix 125 76 0 - - -
Central Phoenix® | 116 104 0 134 99 0
Chandler 130 115 0 - - -
Durango 206 200 13 240° 183 9
Complex®
Dysart 76 68 0 67 55 0
Glendale 84 56 0 60 59 0
Greenwood 173 95 1 166 141 1
Higley® 142 121 0 170 166 2
Mesa 86 55 0 75 59 0
North Phoenix 81 72 0 79 62 0
South Phoenix 147 107 0 132 100 0
South Scottsdale 121 96 0 76 60 0
West Chandler 94 68 0 77 68 0
West 43 Ave® 233 200 13 260° 204 18
West Phoenix 155 103 1 147 122 0

2 Bethune Elementary School is an ADEQ special purpose monitor located within the Salt River Area.
® Indicates a continuous particulate monitor

° Indicates an exceptional event.




contribute to coarse PM. Previous analyses of PM-2.5 data in the Phoenix area have
shown that mobile source exhaust, burning, and industrial sources are important
constituents of PM-2.5. EPA designated Maricopa County as an attainment area for
PM-2.5 in September 2005. Local monitoring of co-located PM-10 and PM-2.5 monitors
confirms that the PM-2.5 fraction on high PM-10 days is a small fraction of the PM-10
concentrations. Therefore, the PM-10 problem inthe Maricopa County nonattainment area
is largely attributable to coarse particles, comprised primarily of geologic material.

The first step in understanding PM-10 in the Maricopa County nonattainment area is to
identify the important crustal constituents of PM-10. High PM-10 concentrations generally
occur in September through March, on days with stagnant or near-stagnant conditions.
Due to the lack of wind, the local contribution of PM-10 near the sites that exceed the PM-
10 standard is very important. The contribution of specific local sources can be best
understood by identifying the potential sources of PM-10 near monitoring sites, assembling
meteorological, emissions, and monitoring data; and applying air quality models to evaluate
the relationship between PM-10 emissions and concentrations.

To meet the requirements of CAA Section 189(d), MAG is required to prepare a Plan that
shows a five percent reduction in emissions per year until attainment of the 24-hour PM-10
standard is achieved at all monitors. Due to the numerous exceedances experienced in
2006, the earliest attainment year that can be achieved is 2009. The modeling analysis
presented in this report will demonstrate attainment at all monitors located within the Salt
River Area by December 31, 2010. Demonstrating attainment by 2010 ensures that
reductions from all new control measures in the Five Percent Plan will be fully implemented
in accordance with applicable commitments.

In light of the exceedances recorded in 2005 and 2006, MAG determined that additional
information would be needed to prepare an attainment demonstration for the Five Percent
Plan. This led to the conduct of an intensive field study in November/December of 2006
in the Salt River Area entitled “PM-10 Source Attribution and Deposition Study.” While the
report documenting that study has not been completed, the results, which include the
insights outlined below, have been incorporated into this analysis. The PM-10 Source
Attribution and Deposition Study collected the following data that was used in the modeling
of attainment in the Salt River Area:

e Transport — Vehicles equipped with PM-10 monitors were used to collect
measurements of PM-10 concentrations throughout the Salt River Area.
Measurements collected at the boundaries provided insight into possible
contributions from upwind transport.

* Improved Meteorology — Discussions with Maricopa County led to the collection of
wind speed and wind direction measures at five-minute intervals instead of on an
hourly basis. This information was used to prepare a back trajectory analysis of
wind currents and provide additional insight into the role of transport. A mini
SODAR unit was installed at the West 34" monitoring site and used to collect data
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that could be used to interpret mixing heights on days when the ambient PM-10
standard was exceeded.

Traffic Counts — Measurements of traffic volumes were collected on both arterial
and local roads throughout the Salt River Area. The hourly measurements were
used to quantify the diurnal distribution of travel activity on days when the ambient
PM-10 standard was exceeded.

Particle Deposition— Dust jars were sited in the vicinity of the Durango Complex and
West 43™ Ave monitors to collect information the relative contribution of deposition
to monitored concentrations.

Silt Measurements — U.C. Riverside was retained to drive a vehicle equipped with
PM-10 monitors to measure silt levels on roads throughout the Salt River Area. The -
measurements were used to determine the relative silt loadings on individual arterial
roads.

Particle Size Distribution — A vehicle was equipped with a PM monitor that provides
measurements of particle size distribution. Measurements were collected in a
variety of locations and used to assess source signatures and significance.

Field Observations— Photographs and video recordings of source contributions and
activity throughout the Salt River Area were collected. Activity data were collected
for numerous locations to support the estimation of source emissions (e.g., unpaved
parking activity, etc.). Contacts were also made with a variety of industry
associations to collect data on activity levels during days when the ambient PM-10
standard was exceeded.

The data and insights described above were used to support the conduct of the following
analysis steps in this study:

Emission Inventory Preparation — Existing emission inventories specific to the Salt
River Area were refined. The existing emission inventories that served as the bases
for these refinements were the 2005 inventory® compiled by the Maricopa County
Air Quality Department (MCAQD) and the 2002 inventory developed for modeling
use in the Salt River Area TSD. Both of these inventories were comprehensive with
respect to the spectrum of sources included and were current with respect to use
of available data. In refining existing emission inventories, effort was focused on
those source categories that produced the greatest impacts at the monitors as
reported in the Salt River Area TSD. To improve the accuracy of modeling major
area source category emissions, actual boundaries of individual area sources were

32005 Periodic Emission Inventory for PM-10 for the Maricopa County, Arizona, Nonattainment Area,
Maricopa County Air Quality Department, May 2007
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used in the modeling input files rather than to uniformly distribute these emissions over
400-meter square grid cells as had been done previously.

Air Quality Modeling — Based on a review of EPA guidelines, MAG determined that
AERMOD was the most suitable dispersion model for evaluating hourly source
contributions to PM-10 exceedances recorded at the Salt River monitors (i.e.,
Bethune Elementary, Durango Complex and West 43 Ave.). EPA adopted
AERMOD as a regulatory model on December 9, 2005, as a replacement for
ISCSTS (i.e., the model employed in the Salt River Area TSD). Compared with
ISCST3, AERMOD contains improved algorithms for dealing with low wind speed
(near calm) conditions. As a result, AERMOD can produce model estimates for
conditions when the wind speed is less that 1 m/sec.*,® This feature is of particular
interest for stagnant conditions that characterize winter months in the Salt River
Area. Emission inventories and meteorological datasets representative of design
day conditions were prepared and used to generate AERMOD runs. The results
were combined with background concentrations to produce estimates of design day
concentrations. These values were normalized to the actual design day values.
The source-specific contributions (i.e., pg/m?) were then forecast to 2010 to account
for growth where applicable.

Control Measure Analysis — MAG quantified the benefits of control measure

‘commitments to demonstrate the annual five percent reduction in PM-10 emissions.

That effort estimated average reductions for each measure throughout the entire
nonattainment area. Using these estimates as a baseline, a separate analysis of
the emission reductions attributable to these measures within the Salt River Area
was prepared. Key issues considered in the Salt River analysis included local
operating conditions, local silt measurements, differential implementation of control
measures in areas with high emission densities, etc. The benefits for these
measures were quantified in 2010 and applied to the source-specific contributions
in that year.

Attainment Demonstration — The source-specific estimates of ug/m®in 2010 were
summed for each design day and monitor analyzed. The results were contrasted
with the 24-hour PM-10 standard to demonstrate attainment.

Recognizing the difficulty agencies have had in accurately estimating emissions, control
measure benefits, and conditions within the Salt River Area, this analysis has employed
local measurements where possible. In those cases where local data are not available,
conservative assumptions have been employed.

4 Revisions to the Guideline on Air Quality Models: Adoption of Preferred General Purpose (Flat and
Complex Terrain) Dispersion Model and Other Revisions, U.S. Environmental Protection Agency, Federal
Register, Vol. 70, No. 216, p. 68218, Novemenber 9, 2005 (Attachment IV)

3 User’s Guide for AERMET, EPA-454/B-03-002, November 2004
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1.2 Chapter Organization

Following this introduction, Section 2 descr