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EXECUTIVE SUMMARY

Despite the implementation of some of the most stringent control measures in the
country, a portion of Maricopa County continues to violate the national ambient air
quality standards (NAAQS) for fine particulate matter (PM,). As the designated air
quality regional planning agency for Maricopa County, the Maricopa Association of
Governments (MAG) is responsible for preparing State Implementation Plan (SIP)
revisions demonstrating attainment of the NAAQS. In July 2002, EPA approved the
most recent Maricopa County SIP submission demonstrating attainment of the ambient
PM), standard. At that time EPA granted the request for an extension of the date for
attaining the PM( standards to December 31, 2006.

Subsequent to that approval, several monitors continued to record exceedances of the
24-hour PMg standard. As a result of exceedances recorded in 2004, 2005 and 2006 at
six monitoring sites, the nonattainment area was unable to attain the PM; standards by
the December 31, 2006 deadline.

For areas that fail to attain the PM; standard by the applicable attainment date, section
189(d) of the Clean Air Act requires that a Five Percent Plan for PM; be submitted to
EPA within one year of the attainment date. MAG must therefore submit a new PM;g
attainment plan to EPA by December 31, 2007. That plan must show reductions in PM;
emissions of five percent per year until attainment is reached at all monitors.

To address this requirement, MAG commissioned a study to prepare descriptions of a
preliminary list of PM; control measures for use by MAG’s Air Quality Technical
Advisory Committee (TAC) in recommending a Suggested List of Measures for the Five
Percent Plan for PMjq. A total of 46 separate control measures were addressed in the
study. For each measure the following information was prepared:

Narrative description;

Suggested implementing agency;

An estimate of the cost of implementation;

An estimate of the PM( emission reduction potential;

An estimate of the cost effectiveness ($/ton of PM,( reduced); and
A discussion of implementation issues and comments.

To support the preparation of this information, contacts were established with other
serious area PM( nonattainment areas, including Clark County, Nevada, San Joaquin
Valley and the South Coast Air Quality Management District to assess their experience
with individual control measures. Reviews of relevant dust control literature were also
performed to obtain data on measured emission reductions. Contacts were established
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with local agencies and businesses to determine the cost of labor, equipment, materials,
etc., located in Maricopa County. The recently released 2005 PM,o emission inventory*
was reviewed to ensure that emission estimates of control measure benefits were
computed in a manner that is consistent with methods used to estimate source specific
emissions. Detailed spreadsheets were prepared to document the sources of information,
assumptions and methods used to prepare estimates of emission benefits, costs and cost
effectiveness for each control measure.

Table 1 provides a summary of the cost effectiveness estimates prepared for each of the
control measures. The measures are ranked on the basis of their cost effectiveness from
the lowest to the highest. One of the measures, #25 Encourage Use of Leaf Vacuums to
Replace Blowers was found to have no PM;( emissions benefit. Due to uncertainty in
available estimates or alternate options for control, a range of cost effectiveness was
computed for several control measures. For these measures, the midpoint in the range of
cost effectiveness estimates was used to establish their ranking. Insufficient information
is available to quantify the costs and benefits of several control measures and they are
listed as unknown. Also listed in the table are notes on the degree of confidence in the
listed estimate (L for low, M for medium and H for high) and the emission source
category that would be impacted by the measure.

A summary of the information prepared for each control measure follows Table 1.

* 2005 Periodic Emissions Inventory for PM,, for the Maricopa County, Arizona, Nonattainment Area,
Public Review Draft, January 23, 2007.



Table 1

PM,;y Control Measures Ranked by Increasing Cost Effectiveness

Cost- Degree of PM;o Emissions
Measure Effectiveness | Confidence Category Impacted
No. Measure ($/ ton of PMsp) | in Ranking by the Measure
29 PM-10 Certified Street Sweepers $4 M ‘Paved Road Dust
22 Model Cumulative Impacts $141 M Industry
33 Pave or Stabilize Existing Dirt Roads & Alleys $141 M Unpaved Roads
26 Reduce Off-Road Vehicle Use $230 H Off-Road Vehicle Dust
5 Dedicated Coordinator for Unpaved Roads/Vacant Lots $534 M Unpaved Rds+Vacant Lots
34 Limit Speeds to 15 mph on Dirt Roads $899 H Unpaved Roads
35 Prohibit New Dirt Roads and Lot Splits $2,646 H Unpaved Roads
1 Public Education & Outreach $7,898 M Construction
40 Enhanced Enforcement of Trespass Ordinances & Codes $7,961 L Vacant Lots
3 Core Dust Control Training Program $9,990 M Construction
8 Certification Program for Dust-Free Developments $10,752 M Construction
15 Conduct Nighttime Inspections $10,752 M Construction + industry
23 Conduct Nighttime and Weekend Inspections $10,752 M Construction + Industry
2 Extensive Dust Control Training Program $12,494 M Construction
4 Dust Managers at Large Construction Sites $14,285 M Construction
28 Require Ultra-Low Sulfur Diesel for Nonroad Equipment $16,000 H Nonroad Exhaust
9 Better-Defined Rule 310 Tarping Requirements $16,085 M Construction
36 Pave or Stabilize Unpaved Shoulders $18,452 M Unpaved Shoulders
32 Pave or Stabilize Existing Unpaved Parking Lots $21,162 M Unpaved Parking Lots
11 Self-Monitoring for Sources Over 50 Acres $21,530 M Construction + Industry
24 Ban or Discourage Leaf Blowers on HPA Days $21,851 H Leaf Blower Dust
39 Restrict Vehicular Use & Parking on Vacant Lots $30,706 L Vacant Lots
41 Vacant Lots Stabilized by County if Owners Do Not Respond $31,367 L Vacant Lots
38 Increase Enforcement of Rule 310.01 for Vacant Lots $31,814 L Vacant Lots
19 Fully Implement Rule 316 $32,276 M Industry
27 Incentives for Nonroad Diesel Engine Retrofits $48,000 H Nonroad Exhaust
12 Mobile Monitoring to Measure PM-10 and Issue NOVs $54,233 M Construction + Industry
16 Increase Inspection Frequency for Permitted Facilities $65,765 M Industry
17 Increase Inspections in Highest PM-10 Density Areas $65,899 M Industry
6 Strengthen Stringency & Enforcement of Trackout Provisions $67,653 L Paved Road Dust
30 Retrofit Onroad Diesel Engines $120,000 H Onroad Mobile
18 Notify Violators More Rapidly to Promote Immediate Compliance $122,575 NA Construction + Industry
46 Restrict Use of Outdoor Fireplaces & Pits $161,000 H Woodburning
37 Pave or Stabilize Unpaved Access to Paved Roads $168,025 M Paved Road Dust
14 Maintenance Requirements for Paved Roads & Parking Lots $320,444 H Industry
20 Use PM-10 Certified Sweepers on Private Paved Areas $320,444 H Industry
31 Repave or Overlay Paved Roads with Rubberized Asphalt $2,460,441 H Paved Roads - Tire Wear
25 Encourage Use of Leaf Vacuums to Replace Blowers NA H Leaf Blower Dust
7 increase Fines for Dust Control Violations & Publish Violators List Unknown NA Construction + Industry
10 Conduct Just-in-Time Grading Unknown NA Construction
13 Cease Dust Generation Activities During Stagnation Conditions Unknown NA Construction + Industry
21 Shift Hours of Operation During Stagnant Conditions Nov-Feb Unknown NA Industry
42 Schedule Improvements on Streets to Retain Alternate Routes Unknown NA Onroad Mobile
43 Build Park and Ride Lots Earlier Unknown NA Onroad Mobile
44 Coordinate Public Transit Services with Pinal County Unknown NA Onroad Mobile
45 Increase Fines for Open Burning (Currently $25) Unknown NA Woodburning




1. PUBLIC EDUCATION AND OUTREACH (e.g., CLARK
COUNTY) WITH ASSISTANCE FROM LOCAL
GOVERNMENTS

In January 2007, the Maricopa County Board of Supervisors launched the Bring Back
Blue clean air initiative, which is a comprehensive outreach program designed to educate
the public on the health effects and sources of particulate matter emissions and reduce the
PM,( emissions in Maricopa County. After meeting with stakeholders (including
Arizona Department of Environmental Quality [ADEQ], Maricopa Association of
Governments [MAG], and health organizations), conducting market research, and
receiving public input, an extensive media campaign was developed, which includes
television, radio and print ads, billboards, brochures, posters, and a program website -
(www.bringbackblue.org). The campaign aims to curtail activities that contribute to the
PM; inventory in the area by asking the public, among others, to reduce vehicle travel,
avoid driving on dirt roads, avoid use of dust blowing and PM;¢-emitting gardening
equipment, reduce outdoor burning activities, and conserve electricity. The 2007 budget
for the Bring Back Blue initiative is set at $1.025 million.

Similar programs have been implemented in other areas in the country. In Las Vegas,
NV, the O-liminate Ozone program and Dust Campaign involve an annual budget of
about $1 million to cover, among others, TV, radio and newspaper ads, billboards, school
programs, educational public events throughout the year, and full-time program
coordinators. In Sacramento, CA, the Spare the Air program is aimed at educating the
public and reducing vehicle travel, along with associated emissions, during days with
forecasted high ozone levels. During the 2006 ozone season (six warmer months), the
Spare the Air program budget of over $500,000 included the cost for TV and radio
airtime for alerts during forecasted high-ozone days, TV and radio commercials, and
processing of air quality monitoring and meteorological data to create forecasts for
upcoming days.

Suggested Implementing Entity

This program is being coordinated by the Maricopa County Air Quality Department.

Cost

Based on consultation with Clark County, NV, which has a similar public outreach
campaign, the Bring Back Blue initiative was approved with a 2007 budget of about
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$1.025 million. The budget covers the cost for the media campaign, public outreach, and
additional program development (i.e., additional promotional material, further public
outreach, and other media expansions).

Emission Reduction

Because the Bring Back Blue campaign is new in Maricopa County, direct estimates of
the associated PM( emission benefits are not available. Vehicle trip reduction estimates
are available from a similar outreach program in Sacramento, CA, the Spare the Air
program, which is designed to control emissions of ozone precursors during days with
forecasted high ozone levels.

Averaged over the last seven ozone seasons, public surveys revealed that about 1.8% of
drivers purposefully reduced their driving due to the Spare the Air campaign in
Sacramento. In addition, each driver reduced his or her driving an average of 2.8 trips
per day. Assuming an average trip length of about 10 miles (based on U.S. DOT Travel
Trends), the VMT reduction due to the Spare the Air program amounts to about 1.4% of
the total VMT in the Sacramento region. Although the Sacramento and Maricopa County
programs have similar costs on a per-day basis, the target number of PM( nonattainment
area households for the Bring Back Blue campaign is more than 2.5 times higher than the
Sacramento region. Therefore, adjusting the reduction by the ratio of the program’s cost
per target area household, the Maricopa County daily VMT is projected to be reduced by
about 0.5% due to the Bring Back Blue program in 2007, which is equivalent to about
0.36 tons of PM per day from vehicle exhaust and re-entrained dust from paved and
unpaved roads. This represents a conservative estimate, as reductions from other PM;q
sources addressed by the campaign—such as gardening equipment, electricity use, and
outdoor burning activities—are not included.

Cost Effectiveness

Using the projected 2007 benefit of 0.36 tons of PM; per day and the daily program cost
of $2,808, the estimated cost-effectiveness ratio is $7,898/ton of PM;.

Implementation Issues/Comments

Compliance with this measure is voluntary, so credit taken for this measure could be
subject to EPA limitations.

" EPA memorandum from Richard Wilson (10/24/1997) established credit limits for Voluntary Mobile
Source Emission Reduction Programs (VMEPs) of 3% total projected future year emission reductions
required to attain the appropriate NAAQS.
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2. EXTENSIVE DUST CONTROL TRAINING PROGRAM
(e.g., CLARK COUNTY)

The Maricopa County Air Quality Department is currently offering two types of training
classes: (1) Dust Control Application, and (2) Rule 310 Dust Training. The first explains
how to properly fill out dust control applications and is offered 10 times per year. The
second provides guidance to help keep businesses in compliance with the requirements of
Rule 310 and is offered 11 times per year. Attendance is voluntary. No direct credit is
claimed in the Maricopa County emissions inventory for the conduct of these courses;
however, the benefits are theoretically captured in the overall estimate of Rule
Effectiveness.

Clark County offers dust control training to local contractors and other major sources of
PM, emissions to familiarize them with air quality regulations, the most effective ways
to reduce PM ¢ emissions, and air pollution health effects. Upon completing the course
and passing an examination, each participant is issued a Certificate of Completion (i.e. a
dust card). The courses are offered weekly at Clark County facilities and frequently
presented offsite to employees of individual companies. All onsite supervisors and
foremen are required to have a dust card. The Certificate is valid for a period of three
years, after which a refresher course is required for recertification. The course is not
free—the cost of the training is recovered though a nominal fee of $35. Discussions with
Clark County’s Department of Air Quality and Environmental Management (DAQEM)
indicated that over 20,000 people have completed the training course since it was
instituted in 1998.

This measure would adopt a more extensive dust training program, like the one currently
being offered by Clark County.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

In evaluating the cost of this measure, we assumed that all construction supervisors and
foremen would complete a 4-hour dust control training class. The key change in
behavior resulting from the class would be an increase in the frequency of on-site
watering. The combined cost of class attendance and increased watering frequency on a
50-acre construction site was estimated to cost $839/day. For a six-month construction
project, the total cost would be $111,670.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck full-time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 70% and an
emission reduction of 8.9 tons of PMq per 50-acre project. This translates into a daily
reduction of 135 Ibs/day of PM;j.

Cost Effectiveness

The overall cost-effectiveness is estimated to be $6.25/1b or $12,494 per ton of PMg
reduced. Since a typical residential construction project is estimated to run for six
months, the training costs are distributed over six projects over the 3-year life of the
training class certificate.

Implementation Issues/Comments

This analysis assumed that Maricopa County would be reimbursed by attendees for the
cost of the course. No additional enforcement effort was assumed to ensure that
supervisors and foremen comply with the training requirements.



3. CORE DUST CONTROL TRAINING PROGRAM WITH
VIDEO PROVIDED TO LOCAL GOVERNMENTS AND
PRIVATE SECTOR

The Maricopa County Air Quality Department is currently offering two types of training
classes: (1) Dust Control Application, and (2) Rule 310 Dust Training. The first explains
how to properly fill out dust control applications and is offered 10 times per year. The
second provides guidance to help keep businesses in compliance with the requirements of
Rule 310 and is offered 11 times per year. Attendance is voluntary. No direct credit is
claimed in the Maricopa County emissions inventory for the conduct of these courses;
however, the benefits are theoretically captured in the overall estimate of Rule
Effectiveness.

As described in Measure #2, Clark County has implemented a more extensive dust
control training program. One element of that program includes distributing video
recordings of the course to broaden the number of people exposed to dust control
education within the community. Due to the length of the course, which is several hours,
the video presents a shortened version and excludes certain segments (including the
exam).

This measure would develop a set of training materials, including videos, manuals, forms,
tests, etc., that constitute a core training program. These materials could then be used to
“train the trainer” so that individual cities and towns could extend the reach of the
existing training program.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

The cost of producing the “core” training materials is estimated to be $100,000. No
additional staff time is assumed to implement the program. The key change in behavior
resulting from the training would be an increase in the frequency of on-site watering.
The primary cost of increased compliance is assumed to be the operation of an additional
watering truck on a half-time basis. The combined cost of the video and increased
watering frequency on a 50-acre construction site was estimated to cost $420/day. For a
six-month construction project, the total cost would be $55,782.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck half time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 62% and an
emission reduction of 5.6 tons of PMg per 50-acre project. This translates into a daily
reduction of 84 1bs/day of PM;.

Cost Effectiveness

The overall cost effectiveness is estimated to be $4.99/1b or $9,990 per ton of PMjj
reduced.

Implementation Issues/Comments

The analysis assumes that videos are distributed free of charge and that the cost of
production is distributed across 1,600 project per year.*

' 2005 Periodic Emission Inventory for PM,, Public Review Draft, January 23, 2007.
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4. DUST MANAGERS REQUIRED AT CONSTRUCTION
SITES OF 50 ACRES AND GREATER
(e.g., CLARK COUNTY)

Under Rules 310, 310.01 and 316, responsibility for dust control is currently vested in
either the project owner and/or operator of a dust generating operation. Their knowledge
and efforts to implement controls are reflected in the current assessment of Rule
Effectiveness.

Clark County requires projects having 50 or more acres of actively disturbed soil at any
time to designate a full-time Dust Control Monitor. This requirement is applicable to
multiple sites that are individually permitted at less than 50 acres each, if they are
adjacent to one another, under common ownership, or are within a master planned
community, and together they have 50 acres or more of disturbed soil. The training
requirements to obtain a dust monitor card are significantly greater than those required
for a dust card. Training lasts a full day and includes information on soil mechanics,
water application, regulations, enforcement, etc. Applicants are required to obtain a
Visual Emissions Evaluation (VEE) Certificate, so that they can measure plume opacity
at the job site. The course is not free; the cost of the training is recovered through a fee
of $500 per person.

This measure would adopt the Clark County requirements for Dust Monitors for projects
with 50 acres or more of actively disturbed soil.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

In evaluating the cost of this measure, we assumed that all Dust Managers would
complete a day-long dust control training class and obtain a VEE. The key change in
behavior resulting from the class would be an increase in the frequency of on-site
watering. The analysis also assumed that the salary commanded by a Dust Manager
would be 10% above the salary of a foreman or construction supervisor. The combined
cost of employing a Dust Manager on a full-time basis and increasing watering frequency
on a 167-acre construction site, of which 50 acres or 30% would be actively disturbed at
any one time, was estimated to be $2,865/day. For a six-month construction project, the
total cost would be $381,067.



Emission Reduction

Emission benefits were computed using the WRAP fugitive dust handbook and assuming
a baseline 50% control efficiency as reported in the recently completed Rule
Effectiveness Study. The analysis assumed that the benefit of this measure would be to
operate an additional water truck full-time on site to further control fugitive dust
emissions. This assumption produced an increase in control efficiency to 70% and an
emission reduction of 26.7 tons of PMo per 167-acre project. This translates into a daily
reduction of 402 Ibs/day of PM,.

Cost Effectiveness

The overall cost effectiveness is estimated to be $7.14/1b or $14,285 per ton of PM;¢
reduced. Since a typical residential construction project is estimated to run for six
months, the training costs are distributed over six projects over the three-year life of the
training class certificate.

Implementation Issues/Comments

This analysis assumed that Maricopa County would be reimbursed by attendees for the
cost of the course. No additional enforcement effort was assumed to ensure that Dust
Managers would comply with the training requirements. While this measure is less cost
effective than Measures #2 or #3, it is anticipated that compliance under this approach
may in fact be higher. The reason is that a single individual with clear authority and
responsibility for dust control is likely to be more effective than an approach that
distributes responsibility.



5. DEDICATED ENFORCEMENT COORDINATOR FOR
UNPAVED ROADS AND VACANT LOTS
(e.g., CLARK COUNTY)

Maricopa County does not currently have a position dedicated to inspecting unpaved
roads and vacant lots. Instead, responsibility is distributed across a staff of inspectors.
Unpaved road enforcement is active, but conducted in response to complaints. Vacant lot
enforcement has become proactive with inspections of literally thousands of lots in late
2006. The recently completed Rule Effectiveness Study” determined that vacant lots and
open areas have a rule effectiveness of 68%. Maricopa County, however, did not include
any benefit from Rule 310.01 in the estimate of 8,490 tons of PM;, emitted from vehicles
operating on unpaved roads. Unpaved road emissions are a significant source of PM;o
and are estimated to account for 9.3% of the PM,( emitted within the nonattainment area
in 2005. While this may be an overestimate of the emissions, the recent analysis of the
effectiveness of Rule 310.01 did not address unpaved roads (the focus instead was on
vacant lots), so the level of enforcement in 2005 is unclear.

Currently, Rule 310.01 requires emissions from unpaved roads (including alleys) with
traffic levels exceeding 150 vehicles per day to be controlled by one of the following
methods:

e Pave;
e Apply dust suppressants; or
e Uniformly apply and maintain surface gravel.

The non-paving measures are subject to stabilization and opacity limitations. Vacant lots
are subject to trespass and stabilization controls within 60 days following discovery of
vehicle use.

Clark County has placed substantial emphasis on controlling emissions from unpaved
roads and vacant lots. Discussions with Clark County staff indicated that while no single
position is dedicated to tracking activity on unpaved roads and vacant lots, a significant
portion of a supervisor’s time and that of related inspectors is focused on this activity.
Overall, it is estimated that roughly three full-time staff positions are focused solely on
unpaved roads and parking lots in Clark County.

Recognizing the significance of fugitive dust emissions from unpaved roads and vacant
lots, this measure would establish a dedicated enforcement coordinator with

" Rule Effectiveness Study for Maricopa County Rules 310, 310.01 and 316, Final Draft, Kathleen
Sommer, Maricopa County Air Quality Department, January 23, 2007.
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responsibility for tracking activity on these facilities and enforcing Rule 310.01
requirements as appropriate.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Costs

There are two elements of cost for this measure: enforcement and palliative application.
The enforcement cost includes the salary of a full-time coordinator, a dedicated vehicle,
and a $10,000/year budget for obtaining traffic counts. According to tests conducted in
1995 by MCDOT, the most cost-effective palliative is Ligno 10, which has an application
cost of $769/mile. The combined cost of enforcement and palliative application is
estimated to be $3,767 mile per year.

Emission Reduction

The MCDOT study computed a control efficiency of 21.9% compared to uncontrolled
conditions when applied once per year. This measure was assumed to be applied to the
higher traffic unpaved roads included in the 2005 Periodic Emission Inventory, which
were assumed to have traffic levels of 120 vehicles per day. This measure was estimated
to reduce fugitive dust emissions by 7.0 tons per mile per year.

Cost Effectiveness

The overall cost effectiveness of this measure is estimated to be $0.27/1b or $534/ton.

Implementation Issues/Comments

The MCDOT data need to be investigated more to ensure that the Ligno 10 can remain
effective on higher-volume unpaved roads. Stabilizing roads will make it easier to drive
faster and raise speed control and liability issues. Before this measure can be
implemented, data on traffic volumes will have to be collected to identify candidate roads
for stabilization.
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6. STRENGTHEN STRINGENCY AND ENFORCEMENT
OF THE TRACKOUT PROVISIONS OF RULE 310
AND RULE 310.01

PM,, emissions are produced indirectly by soil tracked out of construction or industrial
sites onto paved, publicly maintained roads. Maricopa County estimates that paved roads
produced 13,783 tons or 15% of the PM emitted annually within the nonattainment area
in 2005. Research supported by MAG has confirmed that trackout is a significant source
of fugitive dust within the Salt River Basin and that its contribution to monitored values
could be higher than suggested by the inventory estimates.

Currently, MCAQD Rule 310 requires trackout or spillage that exceeds 50 feet in length
on public roads to be removed immediately. For visible trackout that is less than 50 feet
in length, Rule 310 requires removal once per day at the end of working hours. To
prevent trackout, owners are currently required to implement one of the following control
measures:

o Install either a grizzly or wheel wash system at each access point;
o Install a gravel pad at least 30 feet wide, 50 feet long and 6 inches deep; or

¢ Pave from the point of access for a centerline distance of 100 feet and width of
20 feet.

Recent analysis of Rule 310 indicates that its effectiveness is on the order of 50% and
suggests that there is an opportunity for improvement. This measure would reduce the
allowable trackout or spillage length by 50% and increase the frequency of inspections at
locations with a history of violations.

Suggested Implementing Agency

This measure would be implemented by Maricopa County under Rule 310.

Cost

The principal cost of this measure, which will involve increased access point sweeping,
will be borne by industry. A key assumption is that those facilities with high trackout
rates will require frequent sweeping (assumed to be once every 2 hours or 5 times per
day). To simplify the calculations, it is also assumed that each facility has only one
access point. The cost of increased sweeping is estimated to be $2,561 per access point
per year. The cost of increased enforcement is estimated to be $3,766 per access point
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per year. The total per access point per year is $6,326. The original analysis assumed
that $/mile sweeping cost provided by the County would be charged to both transit miles
to the job site and miles swept. Further review determined that this approach inflated the
overall cost of sweeping since brooming and washing activities of the sweeper would not
be in use during transit to the job site. Therefore, the cost of sweeplng is now based
solely on the miles swept at the job site.

Emission Reduction

The benefit of the increased sweeping frequency was estimated by first computing the
amount of material that would be dropped by 40 heavy-duty trucks exiting a facility each
day. The baseline estimate assumed the access point is not currently being swept. The
control scenario assumes that the access point is swept every two hours during work
hours. The benefit computed for this measure is estimated to be 215 1bs of PM; per
access point per year. The original analysis assumed that the length of trackout being
swept was 25 feet. A review of the trackout analysis contained in the Salt River TSD
showed a minimum measured trackout length of 455 feet. The analysis was revised to
include this value, which significantly increased the length of road being swept and the
pounds of PM; reduced per access point.

Cost Effectiveness

The cost effectiveness of this measure is estimated to be $33.85/1b and $67,653/ton.

Implementation Issues/Comments

The benefits of this measure are dependent on assumptions about the baseline compliance
with Rule 310. This analysis assumed full compliance with Rule 310, which significantly
deflates the amount of material that is tracked-out and inflates the cost effectiveness of
the measure.
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7. INCREASE FINES FOR DUST CONTROL VIOLATIONS
AND PUBLISH LIST OF VIOLATORS

The primary goal of the Maricopa County Air Quality Department’s penalty policy* is to
deter future violations by recovering the economic benefit of noncompliance plus an
additional deterrence amount that reflects the seriousness of the violation. The amount of
a penalty determined under this policy is determined by the following factors:

A gravity component that is dependent on the severity of a violation;
The economic benefit of noncompliance;

The Department’s enforcement action costs; and

Consideration of mitigating factors.

Penalties calculated using this guidance are only used in settlement negotiations. In the
event that settlement is not possible and litigation is needed to achieve compliance, ARS
49-5131 provides authority for the County Attorney to file an action in Superior Court to
recover a civil penalty of “not more than” $10,000 per day per violation.

Discussions with Maricopa County enforcement staff indicated that prior to July 2005,
the County Attorney was responsible for settlement negotiations. At that time there was
a backlog in uncompleted settlements that stretched back to 2003 and the penalties
averaged less than $1,000 per violation. Starting in July 2005, the Enforcement Division
assumed responsibility for settlement negotiations. Since that time the backlog in
settlements has dropped to a year and the average cost of a penalty has increased
significantly. Current levels are approaching $10,000 for repeat violators and a statute
increase will be required to achieve the increase in fines targeted by this measure.

A monthly summary of all settlement cases and penalties assessed is currently provided
on the County’s website.} Each monthly summary includes a description of high profile
settlements and a listing of each settlement including the business name, address, location
and date of the violation, due date, settlement date and amount of the settlement. This
practice appears to satisfy the requirement proposed in this measure to publish a list of
violators.

Industry response to the increase in average penalties assessed has assumed several
forms:

" hetp:/fwww. maricopa.gov/aq/divisions/enforcement/Default.aspx
Y http:/fwww.azleg.state.az.us/FormatDocument.asp? inDoc=/ars/49/005 1 3. htm & Title=49&DocType=ARS
Y hitp:/fwww.maricopa.gov/ag/news.aspx
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e Settlement negotiations are taking longer (the number of meetings required to
reach closure has increased);

e Lawyers are frequently representing alleged violators; and

e Industry has started to hire County inspection/enforcement staff to improve their
ability to comply with the dust control rule requirements.

The recently completed rule effectiveness study” calculated the following rates for each
of the dust control rules:

e Rule 310 -49% (based on an evaluation of earthmoving sources);

e Rule 310.01 — 68% (based on an evaluation of vacant lots and open areas); and

e Rule 316 — 54% (using an EPA default value because of an insufficient sample of
inspected facilities).

These values were calculated using data collected in calendar year 2006, barely one year
after the Enforcement Division assumed responsibility for settlement negotiations. Given
that behavior change is a lagged response and it has taken time to ratchet up the average
amount of penalties assessed, it is expected that the current rule effectiveness rates are
higher than calculated in the recent study. A search for an elasticity measuring industry
response to an increase in assessed penalties found that none exist." Lacking this
information it is not possible to estimate current rule effectiveness levels.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of implementing and complying with this measure is available.

Emission Reduction

No estimate of the emissions benefits of this measure is available.

Cost Effectiveness

No estimate of the cost effectiveness of this measure is available.

" Rule Effectiveness Study for Maricopa County Rules 310, 310.01 and 316, Final Draft, prepared by
Maricopa County Air Quality Department, January 23, 2007,
T Discussions with EPA and CARB staff confirmed that this information is not available.
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Implementation Issues/Comments

Given that the average value of assessed penalties has increased and the maximum
penalties assessed for repeat offenders is approaching the ARS defined limit of $10,000
per violation per day, the governing statue, ARS 49-513 would need to be revised in
order to implement the increased fines envisioned in this measure. An alternate, possibly
more effective method of meeting the goals of this measure could be realized through
increasing the number of inspections/year of permitted facilities and job sites. This is
because the annual cost of noncompliance will increase more through an increase in the
number of inspections and related settlements than it will through an increase in
maximum value of the penalty levied per violation.

Discussions with Clark County staff found that increased penalties produce higher
compliance rates. They too have a $10,000 per violation per day statutory limit, but have
increased penalties by noting separate violations and imposing fines for every day on
which a violation occurs. In some cases, penalties have been in the range of $200,000 -
$300,000 per NOV. Companies/individuals receiving large penalties have been more
cooperative in meeting with the County to work on long-term company-wide Dust
Compliance Plans in exchange for lower fines.
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8. ESTABLISH A CERTIFICATION PROGRAM FOR DUST
FREE DEVELOPMENTS TO SERVE AS AN INDUSTRY
STANDARD

A check of the serious PM)( nonattainment areas, Clark County, San Joaquin Valley and
South Coast and a broader web search confirmed that this measure has not been
implemented anywhere else. It represents a fundamentally different approach to reducing
fugitive dust, not through regulation, but through the development of incentives (i.e., this
measure offers a carrot for improved compliance not a stick). The proposed incentive
would be the establishment of a certification program and related public relations
campaign that provides publicity value (i.e., bragging rights) for those developments that
are certified to be dust free.

Many steps would be required to implement this measure. First, criteria would need to be
established that define acceptable emission levels for a dust free development. These
levels would need to be negotiated with the industry. Criteria to be considered would
include: dust control practices, opacity limits, equipment specifications (e.g., limits on the
age and emission rate of construction equipment, fuel specifications, etc.), rule
effectiveness, etc. A process for certification would need to be established and might
include requirements addressing documentation, measurement/monitoring and inspection.
A public awareness program would need to be created to inform the public of the benefits
of developments certified as meeting these criteria.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of implementing and complying with this measure is available.
However, cost elements would include:

Establishing a program;
Program operation;
Public Awareness; and

Industry implementation of incremental control measures needed to be certified
as dust free.

e o o o
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Emission Reduction

No estimate of the emissions benefits for this measure is available. The magnitude of the
reduction will depend on the benefits of the incremental control measures that are
implemented and the level of industry participation. An estimate of the potential benefits
can be derived from applying the difference between the current rule effectiveness level
for Rule 310 (which is 49%) and the EPA target of 80% rule effectiveness to the 2005
estimate of construction industry PM; emissions in the nonattainment area (i.e., 31% of
37,572 tons/year times an assumed control efficiency rate of 90%). The maximum
potential benefit of this measure would be an unknown portion of 10,483 tons/year or
11% of the PM o emission inventory. The point of this discussion is that based on the
2005 emission inventory, measures directed at the construction industry offer significant
potential for PM;¢ emission reductions.

Cost Effectiveness

While no specific estimate of the cost effectiveness of this measure is available, an
approximate estimate was prepared by quantifying the incremental amount of watering
that would be required to achieve the difference between a 49% and 80% reduction in
fugitive dust from a representative development (i.e., 50 acre site). Using this approach,
the cost effectiveness of this measure was estimated to be $10,752/ton of PM ;o reduced.
This estimate, however, does not include the administrative expenses of designing and
implementing the program. These costs would increase the $/ton estimate for this
measure.

Implementation Issues/Comments

Discussions should be held with industry to gauge their interest in participating in a dust
free certification program before undertaking the effort required to implement this
measure.
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9. REVISE RULE 310 TARPING REQUIREMENTS TO
INCLUDE EMPTY BACKHAUL

Materials such as sand, dirt, gravel, rock, etc. transported in uncovered trucks can be
spilled onto public roadways. This material can then be pulverized by traffic, become
airborne, and contribute to the paved road fugitive dust emissions (currently estimated to
be 13,783 tons per year or 15% of the nonattainment area inventory in 2005).

Emissions from uncovered trucks are currently regulated under Rule 310. Section 308
requires owners and/or operators of haul trucks to meet minimum freeboard
requirements, prevent spillage or loss of bulk material, cover all haul trucks with a tarp or
suitable enclosure, and clean or cover the interior of a cargo compartment before any
empty truck leaves the site when traveling onto paved areas accessible to the public.

This measure is designed to eliminate emissions produced during empty backhauls after a
truck has dumped its load of material. Current cleaning and/or tarping practices have
been found to be ineffective. This measure would require empty trucks to fully enclose
the cargo compartment prior to traveling onto public roadways.

Suggested Implementing Entity

This measure would be implemented by Maricopa County.

Cost

The only cost addressed in this analysis is the labor required to thoroughly cover the
empty truck bed and the extra time added to complete daily activity. No increase in
enforcement effort was assumed. Vehicles were assumed to make 13 round trips per day
and incur an additional cost of $13.42 for compliance per day.

Emission Reduction

The combined emission reduction from 13 trips is estimated to be 1.67 lbs of PM, per
truck day.
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Cost Effectiveness

The cost effectiveness is estimated to be $8.04/1b or $16,085/ton of PMj.

Implementation Issues/Comments

The analysis assumes that inspectors would be issuing NOVs as part of their daily rounds
and that no additional effort would be required to enforce this measure.

-19-



10. CONDUCT JUST-IN-TIME GRADING

Disturbed soil is vulnerable to erosion by both wind and water. Sediment controls to
limit water pollution impacts from disturbed soil are well established. Stabilization
requirements to minimize wind erosion have been implemented by communities that
exceed ambient PM 4 standards under high wind conditions. Examples of those
communities include Clark County, Nevada, Coachella Valley, California, Maricopa
County, and Bullhead City Arizona. Bullhead City is the only community that has
implemented a just-in-time grading control measure.” A description of the ordinance
implementing this measure is contained in the community’s Maintenance Plan.’ 1t
requires “control of dust during grading and excavation,” it also requires “that the
property be left in a condition that prevents dust from arising.” A review of Maricopa
County’s Rule 310, however, shows that it requires all disturbed surface areas to be
stabilized under the following conditions:

e Pre-activity work practices;

e  Work practices during operations;

e Temporary stabilization (up to 8 months) required during weekends, after work
hours and on holidays; and

e Permanent stabilization required within 8 months of ceasing dust-generating
operations.

Since these requirements do not specify any time period when stabilization requirements
are in force, it does not appear that a just-in-time grading requirement will provide any
additional emission reductions that would not come from the enforcement of Rule 310.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

No estimate of the cost of implementing and complying with this measure is available.

* Discussions with Clark County staff confirmed that they do not have a “just-in-time-grading” control
measure. Instead, they recommend that projects be staged so no more than 100 acres are disturbed at a time
and the rest of the project is treated with dust suppressants.

Y http:/fwww.azdeq. gov/exnviron/air/plan/download/bcpm10.pdf
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Emission Reduction

This measure does not appear to offer an emissions benefit.

Cost Effectiveness

No estimate of the cost effectiveness is available.

Implementation Issues/Comments

Discussions with the County confirmed that there is no apparent benefit for this measure.
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11. ESTABLISH CONTINUOUS MONITORING
REQUIREMENTS FOR PERMITTED SOURCES LARGER
THAN 50 ACRES

The continuous monitoring of fenceline PM o concentrations has been imposed on larger
surface mining operations in several Western states over the past decade. The intent of
this enforcement measure is to provide assurance that ambient air quality standards are
not being violated in sensitive areas near these types of projects. Because of the
persistence of PM) violations in the Salt River area, the Maricopa County Air Quality
Department has asked that a similar approach be evaluated for use at larger construction
and mineral production facilities in this area. Under this concept, a facility would be
required to operate two or more continuous PM;( monitoring instruments and take
corrective dust control action whenever the monitors reported exceedances of a specified
dust concentration threshold. For the purpose of this analysis, we assumed that the
corrective dust control action would consist of increased watering of haul roads and other
actively disturbed soil surfaces.

To implement this measure local regulations or permits for earth moving and mineral

productions facilities would nee to be modified to include continuous monitoring
requirements.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of monitoring and watering were derived from cost data reported from earlier
studies and local sources. For the cost of monitoring, we assumed that a regulated
facility of more than 50 acres would be required to install four optical particle counters
along fencelines in each of the cardinal directions from the center of dust-generating
activities. As has been required of some energy facility construction sites adjacent to
residential areas in California, we assumed that the monitors would run unattended on
battery power during business hours and that acquired data would be downloaded and
evaluated at the end of each day by a technical consultant. If the data demonstrated an
exceedance of an adopted dust threshold, additional watering of nearby dust sources,
under direction of the technical consultant, would be performed the next day and each
subsequent day as necessary to maintain compliance at the monitor. We assumed that
one additional water truck per facility would be pressed into service, and that this truck
would be rented from an equipment supply service. The contract cost of the monitoring
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and dust control consultant was estimated to be $54,700 per year, and the additional
watering cost was estimated to be $111,500 using a leased water truck.

Emission Reduction

Emission reductions were calculated as the difference between baseline and controlled
emission scenarios for onsite haul roads. The baseline scenario assumed 45% control of
dust emissions (49% rule effectiveness x 90% control efficiency) from onsite
construction activities, based on the rule effectiveness study completed by MCAQD in
2007. Uncontrolled construction emissions were estimated to be 46.0 tons of PMq,
based on the emission factors published in the WRAP fugitive dust handbook, and
baseline emissions incorporating existing controls were estimated to be 20.1 tons for a
50-acre construction project.

The use of an additional water truck was estimated to increase emission control
effectiveness to 72.3%, based on data reported by a Midwest Research Institute study of
construction dust emissions for the South Coast AQMD in 2001. The increase in control
efficiency produced an emission reduction of 7.7 tons of PM; during the duration of a 6-
month, 50-acre residential construction project. This is equivalent to a daily emission
reduction of 116 Ibs per day of PM;( during each construction day.

Cost Effectiveness

The overall cost effectiveness for this measure is estimated to be $10.76 per 1b or $21,530
per ton of PM;, reduced. Sierra performed a similar analysis of this measure for San
Joaquin Valley.” The results of that analysis showed a cost effectiveness ranging
between $231,000 and $339,000 per ton of PM; reduced. While the cost assumptions
used in that study and this study are quite similar, the assumptions about emission
benefits are significantly different. The San Joaquin Valley study assumed that
monitoring would only indicate a need for watering on 5% of construction days. As a
result, the high cost of continuous monitoring produced a small emissions benefit and a
high $/ton cost effectiveness estimate. In this analysis it was assumed that watering
would occur every day of construction to avoid the cost of an NOV. Thus, essentially the
same cost of monitoring would produce a large emissions benefit and a cost effectiveness
that is an order of magnitude lower than reported in the San Joaquin Valley study. The
actual cost effectiveness would depend on the behavior of the contractor operating the
construction site.

* Final BACM Technological and Economic Feasibility Analysis, prepared for the San Joaquin Valley
Unified Air Pollution Contre! District, March 21, 2003.
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Implementation Issues/Comments

This analysis assumed the use of contract monitoring and dust control services. The cost
effectiveness of this measure will be less if monitoring equipment and additional water
trucks are owned by the construction contractor.
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12. CONDUCT MOBILE MONITORING TO MEASURE
PM,;o AND ISSUE NOVs

The Maricopa County Board of Supervisors recently approved funding for a
state-of-the-art mobile air-monitoring program. The County is currently taking bids on
the instruments that will be used to equip a vehicle to measure pollutants on a mobile
basis. The vehicle will be able to perform measurements on a variety of regulated
pollutants, including ozone, carbon monoxide (CO), PM; s, PM;o, NOx and a range of
hazardous air pollutants (HAPs). The bids are still open on a number of pieces of
equipment; therefore the County does not expect it to become operational for another 18-
24 months (i.e., circa 2009). When the vehicle does become operational, it will not be
dedicated to PM measurements as it will be used to investigate a broad range of
complaints.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The cost of a mobile monitoring van is assumed to be equal to the funds approved by the
Board of Supervisors (i.e., $500,000). Assuming a useful life of 8 years, the annualized
cost of the van will be $93,722 per year. Assuming that the vehicle is dedicated to
fugitive dust enforcement, which it is not, the van could be used to monitor 6 properties
per day and support the issuance of 2 NOVs per day. Based on these assumptions and the
labor required to operate the van and supervise its operation the average cost per property
per day is estimated to be $102. This value increases to $107 per property per day when
the annualized daily cost of gravel pad is included.

Emission Reduction

Emission benefits were computed based on the assumption that facilities receiving NOVs
undertake either trackout control or sweeping. Trackout control was assumed to come
from the construction and maintenance of a 50° gravel pad. Based on an EPA analysis
the control efficiency of a 50’ gravel bed is 46%. When this value was combined with
soil deposition rates, initial silt loadings, size of the trackout area and average Salt River

* Particulate Emission Measurements from Controlled Construction Activities, EPA/600R-01/031, U.S.
EPA, April 2001.
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traffic volumes, this measure was estimated to reduce 3.9 1bs of PM, per property per
day.

Cost Effectiveness

The cost effectiveness of this measure is estimated to be $54,233 per ton of PM;
reduced.

Implementation Issues/Comments

The cost and cost effectiveness of this measure could be substantially improved by
creating a vehicle that is dedicated to fugitive dust control. Such a vehicle would require
much less instrumentation to monitor PM; s/PM¢ concentrations as opposed to NOx,
HAPs, etc. With a lower initial cost and the same level of PM;g reductions the cost
effectiveness of the measure would be improved.
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13. CEASE DUST GENERATION ACTIVITIES DURING
STAGNANT CONDITIONS

An analysis of meteorological data collected for days when the ambient PM, standard
has been exceeded in recent years in the Salt River shows:

Wind speeds are less than 1 meter/second,

Dispersion is limited because of low mixing heights (i.e., inversions);
There is limited transport of emissions from outside of the area; and
Stagnant conditions persist for multi-day periods.

An analysis of the monitoring data shows that maximum concentrations are typically
recorded in the early morning hours. This is because the combination of low wind speeds
and mixing heights allow concentrations to build over time. High levels of activity in the
early morning hours add emissions on top of elevated concentrations from the previous
day and lead to exceedances. Concentrations typically drop after about 8 am once there
has been enough solar heating to lift the mixing height and increase dispersion.

The goal of this measure is to reduce early morning emissions from facilities located
within high emission density areas on days when exceedances are expected to occur. A
review of meteorological data collected by ADEQ between November 1% and February
15™ for the past 3 years in the Salt River shows that on average the following days were
called during that season:

e 8.25 high pollution advisory (HPA) days;
e 8.80 stagnation days occurred; and
e 9.90 exceedances occurred.

This information suggests that participating facilities would need to be able to cease early
morning operations on roughly 10 days per season (if High Pollution Watch days are
included the number of days would increase to 13). Effort will be required to determine
which industries have the flexibility to cease operations during this time period. A
variety of implementation issues would need to be investigated and defined to implement
this measure, including minimum lead time notification requirements, emission density
limits that would define the area of participation, compliance options, the need for tax
credits to offset lost production, etc.
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Suggested Implementing Agency

This measure would be implemented by Maricopa County.
Cost
No estimates of the cost of developing, implementing or complying with this measure are

currently available.

Emission Reduction

The emission reductions from this measure would be limited. The number of days in
which activities cease would be limited, the number of participating facilities would also
be limited as would the geographic coverage. As a result, the emission reductions that
would accrue to the Five Percent Plan would be quite limited. However, the successful
implementation of this measure would significantly enhance the probability of attainment
at monitors located in areas with a history of exceedances.

Cost Effectiveness

Insufficient information is available to estimate the cost effectiveness of this measure.

Implementation Issues/Comments

Another option for implementing this measure is to shift the lost hours of operation to
another time period. The cost and benefits of this approach are investigated in Measure
#21.
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14. ESTABLISH MAINTENANCE REQUIREMENTS FOR
PAVED ROADS AND PARKING LOTS

During the field study of Salt River fugitive PM;, sources conducted in November and
December of 2006, visible emissions were observed from vehicle travel over paved
parking lots lightly covered with deposited soil. As a result of this observation, a request
was made to evaluate the cost effectiveness of maintaining such paved parking lots and
roadways by periodic sweeping with PMe-efficient sweepers.

Under this measure, all paved parking lots and roads would be swept at least every two
weeks.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The periodic cost of sweeping was estimated from contract data received from the
Maricopa County Department of Transportation. A 1-acre paved parking lot was selected
for analysis as a typical example. The cost of bi-weekly sweeping of a 1-acre parking lot
by a contract service was estimated to be $871 per year.

Emission Reduction

The emission reductions achieved by periodic sweeping were calculated as the difference
in paved road travel emissions for surfaces with two different silt loadings. The activity
level for unpaved parking published in the 2005 Maricopa County emission inventory of
100 vehicles per day per acre was used as a default activity level for this analysis. The
average travel distance per parking cycle on a 1-acre lot was estimated to be the distance
from one corner of a square lot to the center of the lot and back along travel links parallel
to the sides of the lot (200 feet). The silt level of an unmaintained parking lot (0.60 g/m?)
was assumed to be twice that of the average Salt River street silt level measured and
reported in the Salt River technical support document prepared by ADEQ in 2005.
Sweeping by a PMp-efficient sweeper was assumed to remove 86%, as measured in tests
conducted by the University of California Riverside on sweepers seeking PM,-efficient
certification. We also assumed that a completely cleaned parking lot (i.e., with 100%
removal of surface silt) returned to pre-swept silt conditions in 10 days of use, from an
engineering estimate published in a South Coast Air Quality Management District cost-

-29.



effectiveness analysis. On the basis of these assumptions, the emission reduction
produced by sweeping a 1-acre parking lot every two weeks was calculated to be 5.4
pounds of PM), per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $160.22 per pound, or $320,444 per ton,
of PM;o reduced. : '

Implementation Issues/Comments

This analysis assumes a relatively low silt loading and low traffic levels of light-duty
vehicles operating on parking lots targeted for sweeping. Both of these values are based
on engineering estimates. The use of higher values and heavier vehicles, if justified,
would improve the calculated cost effectiveness of this measure.
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15. CONDUCT NIGHTTIME INSPECTIONS

Currently, inspectors employed by the Maricopa County Air Quality Department
(MCAQD) conduct inspections of permitted facilities — construction sites and mineral
processing facilities — during normal work hours. Through interviews of mineral facility
production staff, we learned that substantial mineral processing and construction activity
occurs before daylight during the summer months to take advantage of cooler
temperatures, especially for concrete pouring. Nighttime operations also occur to a lesser
extent during winter months.

Under this measure, dust control inspections would be conducted during nighttime hours
to assure compliance with Rule 310 during these periods. Because the 20% opacity limit
in Rule 310 is very difficult to verify and enforce during nighttime hours, we assumed
that inspections during these hours would involve use of portable dust monitors and the
establishment of new fenceline PM;¢ concentration limits. We assumed that MCAQD
would purchase DustTrak optical particle counters and pay inspectors a nighttime pay
differential for working these hours. We also assumed that facility operators would
increase the use of watering for additional dust control during nighttime hours if
inspections found conditions of noncompliance.

The emission scenario we used in this analysis was a 50-acre residential construction site

and that increased watering would involve the use of two additional water trucks during
nighttime hours.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of this measure include enforcement and dust control elements. We assumed
that verification of compliance at night would be determined through spot monitoring
with a portable optical particle counter. Amortized over an §-year life, the monitor would
cost $3.94 per 50-acre project, assuming that 200 projects were checked each year.
Assuming that each project is inspected four times for two hours each by a MCAQD
inspector paid a night differential rate, the additional night inspection costs were
calculated to be $198.68 per project. We also estimated that processing one notice of
violation per project would cost an additional $276.99 per project, for a total of
inspection and enforcement costs of $479.31 per project. The use of two additional water
trucks during night work hours was estimated to cost $54,433 per project. (A 50-acre
residential project is assumed to require 6 months to construct, from data contained in the
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WRAP Fugitive Dust Handbook.) The total cost of this measure was calculated to be
$54,912 per project.

Emission Reduction

For baseline emissions, we assumed that disturbed areas were being watered every four
hours, resulting in a control efficiency of 50%, which is close to the current effectiveness
of Rule 310 as reported by MCAQD in 2007. The response to this measure was assumed
to be the operation of two additional water trucks during nighttime hours. Disturbed
areas would be watered every 1.7 hours, resulting in a control efficiency of 79%. By
applying these control efficiencies to the uncontrolled nighttime emissions of 17.9 tons
per PM o, we computed the emission reduction to be 3.8 tons of PM¢ per 50-acre project.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $5.38 per pound, or $10,752
per ton, of PM;o reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected project will be gained
through additional watering of actively disturbed areas. If other control techniques are
used to reduce PM( emissions, both the magnitudes of emission reduction and cost could
change dramatically from the scenario considered in this analysis.

In response to comments, the analysis of this measure was modified to account for the
benefit that would result from a higher baseline compliance rate (due to a lagged response
to recent increases in settlement fines). To account for this response, the baseline control
efficiency was increased from 50% to 70%. One additional watering truck would be
required to increase control efficiency from a baseline of 70% to the target of 80%. The
cost effectiveness computed for this increment is estimated to be $10.82 per Ib or $21,631
per ton of PM reduced.
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16. INCREASE INSPECTION FREQUENCY FOR
PERMITTED FACILITIES

Maricopa County Air Quality Department (MCAQD) currently conducts formal
compliance inspections of the 26 major mineral processing facilities in the Salt River area
a total of four times each year.* These inspections are comprehensive in that both
physical inspections of operating equipment and document reviews of required records
are conducted. Additional inspections of specific equipment, activities, or portions of
facilities are conducted on an as-needed basis in responding to complaints.

Under this measure, formal compliance inspections of major facilities would be
conducted more frequently. For the purposes of analysis, we assumed that two additional
inspectors would be hired by MCAQD and assigned solely to inspections of permitted
facilities. Although inspections of permitted facilities would include both stationary
sources and construction sites, our analysis looked exclusively at stationary sources. We
also assumed that inspections of mineral processing facilities would focus more on
evaluations of compliance with operating and emission limitations, and less on
recordkeeping requirements, to the extent that each inspector would inspect two
permitted facilities per day. We assumed that the predominant violations would be of
visible dust limitations on fugitive sources, and that the control option implemented by
affected operators would be increases in watering frequencies on haul roads, unpaved
traffic areas, and open material transfer operations. :

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of implementing this measure would include additional inspection and
enforcement costs borne by MCAQD, and additional dust control costs borne by facilities
found to be out of compliance. The salaries of inspection and enforcement staff were
obtained from MCAQD, and the costs of additional watering at affected facilities were
based on truck rental prices obtained from a local equipment-leasing firm. Labor rates
for water truck operation were obtained from the U.S. Bureau of Labor Statistics for the
Maricopa area. The costs of increased inspection and enforcement were estimated to be
$5,900 per facility per year, and additional watering costs were estimated to be $139,300,
for a total of $145,200 per year per facility.

* The Salt River SIP committed to one planned and three surprise inspections of these facilities each year.
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Emission Reductions

We computed emission reductions as the difference in emissions for onsite material
transport over unpaved haul roads when roads were watered every four hours versus
every two hours. From the 2002 emission inventory published in the Salt River PM,
Technical Support Document compiled by ADEQ, we reviewed the annual mineral
production rates of the larger facilities operating in the Salt River area and selected
500,000 tons per year as a benchmark for analysis. We computed an uncontrolled haul
road emission factor for an on-highway haul truck, and applied a calculated control
efficiency resulting from road watering every four hours in 2002 to derive a 2002
emission factor for onsite hauling of 1.13 Ib/VMT. By dividing total annual haul road
emissions reported in the TSD by this emission factor, we estimated that total haul road
VMT was 177,940 miles in 2002 for Salt River facilities. By dividing this VMT by the
total production rate reported by these facilities of 5,684,987 tons, we computed the
onsite average haul distance of mineral product to be 0.031 VMT per ton. We computed
onsite haul road emissions for the benchmark facility by multiplying this value by
500,000 tons per year to derive an annual emission estimate of 17,670 pounds of PM)g in
2002. Because control regulations have become more restrictive since 2002, for a 2006
emission baseline we assumed that haul roads are being watered every two hours. By
estimating a control efficiency for haul road watering every two hours, we computed
annual baseline haul road emissions to be 8,835 pounds of PM,.

Under this measure, we assumed that haul road watering frequency would be increased to
once per hour. Using the same methodologies, we estimated a control efficiency for this
level of watering and applied it to the uncontrolled emission rate to compute controlled
annual emissions to be 4,417 pounds of PM per year. The resulting emission reduction
in for this benchmark facility is 4,417 pounds of PM, per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $32.88 per pound, or $65,765 per ton, of
PM,g reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected facility will be gained
through additional watering of haul roads and other actively disturbed areas. If other
control techniques are used to reduce PM,o emissions, both the magnitudes of emission
reduction and cost could change dramatically from the scenario considered in this
analysis.
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17. INCREASE NUMBER OF PROACTIVE INSPECTIONS
IN AREAS OF HIGHEST PM,, EMISSIONS DENSITIES

The Arizona Department of Environmental Quality (ADEQ) developed an emission
inventory of Salt River sources for use in modeling impacts as part of the Salt River study
in 2004-2005. The allocation of emissions to modeling grid cells indicated that the cells
having highest PM,( emissions densities were those containing the mineral processing
operations of the larger production facilities. An increase in the number of proactive
inspections of these facilities will result in costs and emission reductions very similar to
those analyzed in Measure #16 (Increase Inspection Frequency for Permitted Facilities).
One additional cost component under this measure would be the expense of training
facility operations foremen in dust control practices through a course developed by the
Maricopa County Air Quality Department (MCAQD).

For the purposes of analysis, we assumed that two additional inspectors would be hired
by MCAQD and assigned solely to inspections of mineral production facilities in the Salt
River area. We also assumed that inspections of mineral processing facilities would
focus more on evaluations of compliance with operating and emission limitations, and
less on recordkeeping requirements, to the extent that each inspector would inspect two
permitted facilities per day. We assumed that the predominant violations would be of
visible dust limitations on fugitive sources, and that the control option implemented by
affected operators would be increases in watering frequencies on haul roads, unpaved
traffic areas, and open material transfer operations.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of implementing this measure would include additional inspection and
enforcement costs borne by MCAQD, training costs borne by permitted facilities, and
additional dust control costs borne by facilities found to be out of compliance. The
salaries of inspection and enforcement staff were obtained from MCAQD, and the costs
of additional watering at affected facilities were based on truck rental prices obtained
from a local equipment-leasing firm. Labor rates for operations foremen attending dust
control classes and operators driving water trucks were obtained from the U.S. Bureau of
Labor Statistics for the Maricopa area. The costs of increased inspection and
enforcement were estimated to be $5,900 per facility per year, training costs were
estimated to be $300 per year (assuming training is repeated every three years), and
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additional watering costs were estimated to be $139,353, for a total of $145,553 per year
per facility.

Emission Reductions

We computed emission reductions as the difference in emissions for onsite material
transport over unpaved haul roads when roads were watered every four hours versus
every two hours. From the 2002 emission inventory published in the Salt River PMj
Technical Support Document compiled by ADEQ, we reviewed the annual mineral
production rates of the larger facilities operating in the Salt River area and selected
500,000 tons per year as a benchmark for analysis. We computed an uncontrolled haul
road emission factor for an on-highway haul truck, and applied a calculated control
efficiency resulting from road watering every four hours in 2002 to derive a 2002
emission factor for onsite hauling of 1.13 Ib/VMT. By dividing the total annual haul road
emissions reported in the TSD by this emission factor, we estimated that total haul road
VMT was 177,940 miles in 2002 for Salt River facilities. By dividing this VMT by the
total production rate reported by these facilities of 5,684,987 tons, we computed the
onsite average haul distance of mineral product to be 0.031 VMT per ton. We computed
onsite haul road emissions for the benchmark facility by multiplying this value by
500,000 tons per year to derive an annual emission estimate of 17,670 pounds of PM in
2002. Because control regulations have become more restrictive since 2002, for a 2006
emission baseline we assumed that haul roads are being watered every two hours. By
estimating a control efficiency for haul road watering every two hours, we computed
annual baseline haul road emissions to be 8,835 pounds of PMjj.

Under this measure, we assumed that haul road watering frequency would be increased to
once per hour. Using the same methodologies, we estimated a control efficiency for this
level of watering and applied it to the uncontrolled emission rate to compute controlled
annual emissions to be 4,417 pounds of PM¢ per year. The resulting emission reduction
for this benchmark facility is 4,417 pounds of PM; per year.

Cost Effectiveness

The overall cost effectiveness is estimated to be $32.95 per pound, or $65,899 per ton, of
PM;, reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected facility will be gained
through additional watering of haul roads and other actively disturbed areas. If other
control techniques are used to reduce PM( emissions, both the magnitudes of emission
reduction and cost could change dramatically from the scenario considered in this
analysis.
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18. NOTIFY VIOLATORS MORE RAPIDLY TO PROMOTE
IMMEDIATE COMPLIANCE

This measure would require inspectors that observe visible dust violations to inform
on-site personnel so that corrective measures can be taken to eliminate activities causing
the violation. Inspectors typically contact on-site staff at the time a NOV is issued about
the need for corrective actions. Discussions with the County indicate that while this is
the norm for industrial operations, it is frequently difficult to make contact with vacant
lot property owners when visible land disturbance is discovered. Typically, no one is on
the property at the time the disturbance is noted. Rule 310 provides 60 days for owners
to stabilize disturbances on vacant lots, unpaved lots, etc. once they receive a letter
notifying them of the violation. A NOV is only issued after the landowner fails to
respond to the initial letter (i.e., 60 days after issuance of the letter). Discussions with the
County indicate that frequently it takes time to identify the owner and resolve the
problem. The response time is governed by the financial resources of the owner and their
understanding of the options available to them to correct the violation.

The goal of this measure is to reduce the time available for compliance once violations

have been identified. Any activity producing elevated emissions during winter months
must be eliminated as soon as possible.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

No estimate of the cost of the enforcement expense of implementing this measure is
available. The cost of compliance depends on the form of stabilization chosen by the
owner to eliminate the disturbance.

Emission Reduction

Unpaved parking lots are estimated to produce 3,009 tons per year in the 2005 PM;
nonattainment area. Windblown dust is estimated to produce 1,087 tons of PMyg in the
2005 inventory. No estimate of emissions from delayed compliance in these source
categories is available.
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Cost Effectiveness

The cost effectiveness of this measure depends on the form of stabilization selected to
correct the violation. The minimum value is estimated to be $6,100 per ton of PM;,
reduced (by using palliatives to stabilize unpaved parking lots, see Measure #32 — Pave
or Stabilize Existing Unpaved Parking Lots) and the maximum value is estimated to be
$239,050 per ton of PM;, reduced (by placing a rock barrier to eliminate trespass activity,
see Measure #38 — Strengthen and Increase Enforcement of Rule 310.01 for Vacant
Lots).

Implementation Issues/Concerns

While the benefits of this measure may contribute little to the Five Percent Plan, they will
aid attainment at monitoring sites experiencing high wind exceedances. Education about
control option alternatives may be the key to the successful implementation of this
measure.
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19. FULLY IMPLEMENT RULE 316

Maricopa County adopted Rule 316 in 1993 to control emissions from commercial,
nonmetallic mineral processing plants and rock product plants. PM;( emissions from
these facilities are generated during the mining, processing and handling (i.e.,
transporting, loading/unloading, conveying, crushing, screening, mixing and storing) of
nonmetallic minerals. Unpaved roads and trackout are examples of area sources of PM
emissions from facility operations. Historically, Rule 316 has contained only emission
limitations that apply to industrial processes and not fugitive dust control measures
specific to area sources located at nonmetallic mineral processing facilities. Facilities
with area sources subject to Rule 316 have been required to comply with fugitive dust
control measures in Rule 310.

Rule 316 was revised in 1999 to make the existing standards consistent with revisions to
the Standards of Performance for Nonmetallic Mineral Processing Plants (40 CFR, Part
60, Subpart OOQ). Revisions to Rule 316 were also adopted in 2005 to incorporate best
available control measures (BACM) and most stringent measures (MSM) that were
included in the Salt River State Implementation Plan (SIP). Revisions addressing
industrial operations included process controls (i.e., enclosures, watering systems,
operational overflow warning systems/devices and fabric filter baghouses) and process
emission limitations (i.e:, stack emission limitations). Revisions added to control
emissions from fugitive dust sources, included:

e Applying dust suppressants;

¢ Installing and maintaining rumble grates, wheel washers, vehicle washers and
truck washers;

¢ Installing and maintaining gravel pads from rumble grates and washers to facility

exits;

Paving from rumble grates to wheel washers and vehicle washers;

Stabilizing haul/access roads and facility entries and exits;

Stabilizing open storage piles and material handling;

Ceasing active operations during a high wind event; and

Cleaning paved internal roads.

The addition of the fugitive dust controls eliminated the need for sources subject tc Rule
316 to comply with Rule 310 area source requirements. Revisions to Rule 316
underwent a formal rulemaking process which quantified the costs, benefits and cost

-30.



effectiveness of the proposed changes. Comments on those estimates were received and
responded to in the final rulemaking.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The Rulemaking presented estimates of the annualized cost required to implement the
rule for three facility sizes:

Large-Sized Facility — $101,314 - $116,067
Medium-Sized Facility #1 — $92,755 - $107,508
Medium-Sized Facility #2 — $86,717 - $101,469
Small-Sized Facility — $22,653 - $44,976

Emission Reduction

The Rulemaking presented the following annual PM;, emission reduction estimates:

Large-Sized Facility — 17.11 tons
Medium-Sized Facility #1 — 11.7 tons
Medium-Sized Facility #2 — 7.71 tons
Small-Sized Facility — 0.61 tons

Cost Effectiveness

The Rulemaking presented the following estimates of cost effectiveness (i.e., $/ton of
PM,g reduced):

Large-Sized Facility — $4,802 - $5,501
Medium-Sized Facility #1 — $6,417 - $7,347
Medium-Sized Facility #2 — $9,126 - $10,678
Small-Sized Facility — $30,087 - $59,750

Implementation Issues/Comments

Based on the emission reduction estimates presented in the Rulemaking, fully
implementing Rule 316 will not significantly impact the required 5% per year emission

* Arizona Administrative Register, County Notices Pursuant to A.R.S § 49-112, Notice of Final
Rulemaking, Maricopa County Air Pollution Control Regulations, Regulation III, Rule 316 — Nonmetallic
Mineral Processing.
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reduction requirements. These reductions, however, will significantly aid attainment at
the monitors and a modeling demonstration of attainment.
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20. REQUIRE PRIVATE COMPANIES TO USE PM;,
CERTIFIED STREET SWEEPERS ON PAVED AREAS
INCLUDING PARKING LOTS

During the field study of Salt River fugitive PM;g sources conducted in November and
December of 2006, visible emissions were observed from vehicle travel over paved
parking lots lightly covered with deposited soil. As a result of this observation, a request
was made to evaluate the cost effectiveness of maintaining such paved parking lots and
roadways by periodic sweeping with PM¢-efficient sweepers. This measure is identical
to the control scenario analyzed in Measure #14 (Establish Maintenance Requirements
for Paved Roads and Parking Lots).

Under this measure, all paved parking lots and roads would be swept at least every two
weeks.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The periodic cost of sweeping was estimated from contract data received from the
Maricopa County Department of Transportation. A 1-acre paved parking lot was selected
for analysis as a typical example. The cost of bi-weekly sweeping of a 1-acre parking lot
by a contract service was estimated to be $871 per year.

Emission Reduction

The emission reductions achieved by periodic sweeping were calculated as the difference
in paved road travel emissions for surfaces with two different silt loadings. The activity
level for unpaved parking published in the 2005 Maricopa County emission inventory of
100 vehicles per day per acre was used as a default activity level for this analysis. The
average travel distance per parking cycle on a 1-acre lot was estimated to be the distance
from one corner of a square lot to the center of the lot and back along travel links parallel
to the sides of the lot (200 feet). The silt level of an unmaintained parking lot (0.60 g/m")
was assumed to be twice that of the average Salt River street silt level measured and
reported in the Salt River technical support document prepared by ADEQ in 2005.
Sweeping by a PM¢-efficient sweeper was assumed to remove 86%, as measured in tests
conducted by the University of California Riverside on sweepers seeking PM¢-efficient

-42-



certification. We also assumed that a completely cleaned parking lot (i.e., with 100%
removal of surface silt) returned to pre-swept silt conditions in 10 days of use, from an
engineering estimate published in a South Coast Air Quality Management District cost
effectiveness analysis. On the basis of these assumptions, the emission reduction
produced by sweeping a 1-acre parking lot every two weeks was calculated to be 5.4
pounds of PMj per year. :

Cost Effectiveness

The overall cost effectiveness is estimated to be $160.22 per pound, or $320,444 per ton,
of PMo reduced.

Implementation Issues/Comments

This analysis assumes a relatively low silt loading and low traffic levels on parking lots
targeted for sweeping. Both of these values are based on engineering estimates. The use
of higher values, if justified, would improve the calculated cost effectiveness of this
measure.
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21. SHIFT HOURS OF OPERATION DURING STAGNANT
CONDITIONS IN NOVEMBER THROUGH FEBRUARY

This is a variant of Measure #13, Cease Dust Generating Operations During Stagnant
Conditions. The difference is that instead of ceasing operations during the early morming
hours that precede violations, participating facilities would start their daily operations
after 9 am (the time at which inversions typically breakup) and extend their operations
later in the day to offset the lost early morning hours. In contrast to Measure #13, this
measure would produce no emission reductions, because operations would be shifted

from one time period to another. Therefore, no benefits would accrue to the Five Percent
Plan.

As noted in the discussion of Measure #13, participating facilities would need to be able
to shift early morning operations on roughly 10 days per season (more if High Pollution
Watch days are included). Effort will be required to determine which industries have the
flexibility to shift operations during this time period. A variety of implementation issues
would need to be investigated and defined to implement this measure, including
minimum lead time notification requirements, emission density limits that would define
the area of participation, compliance options, the need for tax credits to offset losses in
efficiency, etc.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.
Cost
No estimates of the cost of developing, implementing or complying with this measure are

currently available.

Emission Reduction

This measure will produce no reduction in emissions. However, the successful
implementation of this measure would significantly enhance the probability of attainment
at monitors located in areas with a history of exceedances.
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Cost Effectiveness

Insufficient information is available to estimate the cost effectiveness of this measure.

Implementation Issues/Comments

Once agreement is reached on how to implement this measure, effort will be needed to
define a communication mechanism which provides adequate lead time for companies to
inform their staff that tomorrow’s operations will be shifted.
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22. MODEL CUMULATIVE IMPACTS FOR NEW OR
MODIFIED EXISTING SOURCES

Currently, monitoring data recorded at the Durango Complex and West 43™ Avenue
stations show violations of federal PM;o ambient air quality standards. When new
facilities, or modifications of existing facilities, are proposed that would result in
emissions increases exceeding 70 tons of PM; per year (referred to as major sources),
such emissions increases are required to be offset and a net benefit in air quality must be
demonstrated. For new or modified sources that would produce emissions increases of
less than 70 tons of PM;g per year (minor sources), no emissions offsets or demonstration
of air quality benefit are required. Under this measure, all new or modified source
applications would have to include air quality modeling of proposed emissions increases
and emissions from existing nearby facilities to determine the cumulative air quality
impacts in the area impacted by the new or modified source. If the modeling
demonstrated that the federal PM;¢ ambient air quality standards would be violated, then
the application must include emission reduction offsets sufficient to show no violations of
standards.

The effect of this measure would be to require cumulative air quality modeling and
emission offsets of new or modified sources in areas where modeling revealed violations
of federal standards. Since the costs of modeling would be amortized over the life of the
project, it is difficult to estimate an annualized cost effectiveness ratio for this
component. The cost effectiveness of emissions offsets, however, can be estimated
because these would be identical to the cost effectiveness of control measures that facility
owners could undertake in the absence of governmental regulatory action. For example,
if the proponent of a new minor facility were required to secure emission offsets equal to
the proposed emissions of the new facility, that person could pave or treat public or
private unpaved roads or parking areas in the immediate area to generate these offsets.
The cost effectiveness of generating these offsets would be the cost effectiveness of the
unpaved road or parking lot control technology.

We identified unpaved road dust palliative treatment as the most cost-effective source
control that was available to a new facility proponent.

Cost Effectiveness

The overall cost effectiveness of this measure is estimated to be $0.07 per pound, and
$141 per ton, of PMgreduced resulting from the treatment of unpaved roads that carry
more than 120 but less than 150 vehicles per day with lignosulfonate dust palliative.
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Implementation Issues/Comments

This analysis assumes that unpaved roads of sufficient emissions are near any site
proposed for construction and operation of a new minor source, such that modeling of
source emission increases and unpaved road emission reductions can demonstrate no
increase in PM;o concentrations. If other fugitive dust sources must be controlled to
provide the needed offsets, then the cost effectiveness of this measure will be
correspondingly higher.
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23. CONDUCT NIGHTTIME AND WEEKEND
INSPECTIONS

This measure is essentially the same as Measure #15, Conduct Nighttime Inspections,
except that inspections would also occur on weekends. Currently, inspectors employed
by the Maricopa County Air Quality Department (MCAQD) conduct inspections of
permitted facilities — construction sites and mineral processing facilities — during normal
work hours. Through interviews of mineral facility production staff, we learned that
substantial mineral processing and construction activity occurs before daylight during the
summer months to take advantage of cooler temperatures, especially for concrete
pouring. Nighttime operations also occur to a lesser extent during winter months.

Under this measure, dust control inspections would be conducted during nighttime and
weekend hours to assure compliance with Rule 310 during these periods. Because the
20% opacity limit in Rule 310 is very difficult to verify and enforce during nighttime
hours, we assumed that inspections during these hours would involve use of portable dust
monitors and the establishment of new fenceline PM;o concentration limits. We assumed
that MCAQD would purchase DustTrak optical particle counters and pay inspectors a
nighttime pay differential for working these hours. We also assumed that facility
operators would increase the use of watering for additional dust control during nighttime
hours if inspections found conditions of noncompliance.

The emission scenario we used in this analysis was a 50-acre residential construction site

and that increased watering would involve the use of two additional water trucks during
nighttime hours.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The costs of this measure include enforcement and dust control elements. We assumed
that verification of compliance at night would be determined through spot monitoring
with a portable optical particle counter. Amortized over an 8-year life, the monitor would
cost $3.94 per 50-acre project, assuming that 200 projects were checked each year.
Assuming that each project is inspected four times for two hours each by a MCAQD
inspector paid a night differential rate, the additional night inspection costs were
calculated to be $198.68 per project. We also estimated that processing 1 notice of
violation per project would cost an additional $276.99 per project, for a total of
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inspection and enforcement costs of $479.31 per project. The use of two additional water
trucks during night work hours was estimated to cost $54,433 per project. (A 50-acre
residential project is assumed to require 6 months to construct, from data contained in the
WRAP Fugitive Dust Handbook.) The total cost of this measure was calculated to be
$54,912 per project.

Emission Reduction

For baseline emissions, we assumed disturbed areas are watered every four hours,
resulting in a control efficiency of 50%, which is close to the current effectiveness of
Rule 310 as reported by MCAQD in 2007. By having two additional water trucks
operate during nighttime hours, disturbed areas would be watered every 1.7 hours,
resulting in a control efficiency of 79%. By applying these control efficiencies to the
uncontrolled nighttime emissions of 17.9 tons per PM;o, we computed the emission
reduction to be 3.8 tons of PM;g per 50-acre project.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $5.38 per pound, or $10,752
per ton, of PM; reduced.

Implementation Issues/Concerns

This analysis assumes that additional dust control at an affected project will be gained
through additional watering of actively disturbed areas. If other control techniques are
used to reduce PM o emissions, both the magnitudes of emission reduction and cost could
change dramatically from the scenario considered in this analysis.
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24. BAN OR DISCOURAGE USE OF LEAF BLOWERS ON
HIGH POLLUTION ADVISORY DAYS

Leaf blowers are used for landscaping maintenance for both commercial and residential
areas. They are used to blow away dirt, leaves, small rocks, etc., on landscaped areas and
adjacent sidewalks, driveways, and roadways. While they improve the appearance of the
landscape, they blow dust particles in the air and contribute to particulate pollution. They
also produce exhaust emissions and generate high noise levels. Maricopa County
estimates leaf blowers produced 843 tons of fugitive dust or 1% of the PM;y emitted
annually within the nonattainment area in 2005.

This measure would involve restricting or prohibiting the use of blowers for landscaping

maintenance in Maricopa County on days when monitors are expected to record a
violation of the ambient PM,, standard.

Suggested Implementing Agency

Maricopa County and the MAG cities and towns could pass ordinances prohibiting or
restricting the use of blowers on High Pollution Advisory Days within their jurisdictions.

Cost

The cost of implementing this measure depends on who is using a blower. Homeowners
and full-time maintenance staff at large facilities (e.g., schools, large parks, etc.) can
simply delay their use of blowers to another day at no cost. In contrast, contractors who
must travel from job to job may incur a cost depending on how they choose to comply
with this restriction. Their options to comply include cleaning the job site manually,
returning on the next available non-Advisory Day, or returning only on the next regularly
scheduled maintenance day. The only option that incurs a cost is the one requiring an
unscheduled return to use the blower. This option was estimated to have a cost of $23
per day per residence.

Emission Reduction

The benefits of this measure depend on whether the use of the blower on the advisory day
is completely foregone until the next regularly scheduled maintenance day or whether it
is made up on a subsequent non-advisory day. If the blowing activity is made up (i.e, the
contractor comes back the next non-advisory day to complete the blowing portion of the
job), there is no annual emissions benefit from this measure since it has been deiayed
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from one day to another. If the blowing activity on the advisory day is foregone until the
next regularly scheduled maintenance day, an annual emission reduction benefit would
accrue. The benefit of foregone blowing is estimated to be 2.1 1bs per day per residence.

There is one other option to comply with this measure, that is, choosing to use a broom
rather than a blower to clean paved surfaces. Emission testing by U.C. Riverside,”
however, indicates that brooming on concrete produces fugitive dust emissions that are
equivalent to those of leaf blowing.

Cost Effectiveness

The only scenario under which a cost-effectiveness estimate can be calculated is for the
loss of emissions on an advisory day and under the assumption that the homeowner has to
pay for the extra non-advisory visit. Under these conditions, the cost effectiveness of this
measure is estimated to be $10.93/1b or $21,851/ton of PM.

Implementation Issues/Comments

Given the options for compliance and the dispersed nature of the activity, this measure
would be very problematic to enforce and the benefits highly uncertain.

" Determination (sic) Particulate Emission Rates from Leaf Blowers, University of California Riverside and
San Joaquin Valley Air Pollution Control District, presented at the 15™ International Emission Inventory
Conference, New Orleans, May 2006.
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25. ENCOURAGE USE OF LEAF VACUUMS TO
REPLACE BLOWERS

Leaf blowers are used for landscaping maintenance for both commercial and residential
areas. They are used to blow away dirt, leaves, small rocks, etc., on landscaped areas and
adjacent sideways, driveways, and roadways. While they improve the appearance of the
landscape, they blow dust particles into the air and contribute to particulate pollution.
They also produce exhaust emissions and generate high noise levels. Maricopa County
estimates leaf blowers produced 843 tons of fugitive dust or 1% of the PM;( emitted
annually within the nonattainment area in 2005.

This measure would involve encouraging the use of leaf vacuums to replace the use of
blowers for landscaping maintenance in Maricopa County.

Suggested Implementing Agency

Maricopa County and the MAG cities, towns, school districts and community colleges
could provide leadership on this measure and replace blowers with vacuums in their
maintenance and clean-up operations. They could also pass an ordinance mandating the
phase out and replacement of blowers over a suitable time period.

Cost

Based upon discussions with vendors, the analysis assumed that the purchase price of the
typical 3 hp leaf vacuum to be $275 and that a vacuum has an average life of three years.
The operating expenses are estimated to be $135 per year; this estimate, however, was
not included in the analysis since it is roughly equivalent to the cost of operating existing
blowers. No attempt was made to quantify the cost of enforcing this ordinance.

Emission Reduction

Previous analysis of this measure assumed collection efficiency of the vacuum bag was
assumed to be 98%. This estimate was based on the collection efficiency of industrial
fabric filters. Recent testing conducted by U.C. Riverside found that particulate
emissions from leaf vacuums are equal to those of leaf blowers even for particles as large

* Determination (sic) Particulate Emission Rates from Leaf Blowers, University of California Riverside and
San Joaquin Valley Air Pollution Control District, presented at the 15 International Emission Inventory
Conference, New Orleans, May 2006.
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as 100 microns in diameter. It appears that leaf vacuum bags are not designed to collect
dust.

Cost Effectiveness

The cost effectiveness of this measure is infinite since the emission reduction is zero.

Implementation Issues/Comments

The lack of an emissions benefit invalidates this measure.
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26. REDUCE OFF-ROAD VEHICLE USE IN AREAS WITH
HIGH OFF-ROAD VEHICLE ACTIVITY

The City of Goodyear recently implemented an ordinance” banning the use of off-
highway vehicles (OHVs) and all terrain vehicles (ATVs) on unimproved property
without the written permission of the property owner. The ordinance was implemented to
address numerous complaints about problems caused by OHVs and ATVs operating in
the Gila River bed and other desert areas within the City’s boundaries. The complaints
raised concern about the following impacts:

e Dust clouds significantly reduced drivers visibility on the roads;

e Unhealthy impacts of dust and odor on those with allergies and other medical
problems;

e Ecological damage caused by oil, gasoline, tracks and debris; and
Excessive noise.

The City was also concerned that it could be liable for fines of up to $10,000 per day for
failing to comply with Maricopa County Air Quality Regulations regulating fugitive dust.

The enforcement effort that accompanied the implementation of the ordinance included:

e The preparation and distribution of a brochure entitled “Let’s make it clear,
Information on the use of all-terrain vehicles (ATVs) and off-highway vehicles
(OHVs) in the desert areas in the City of Goodyear.”

e Purchase of an off-road vehicle for use by the Police Department to enter areas
where OHVs and ATVs were being operated.

¢ Installation of signs notifying OHV’s and ATV’s operators of the new ordinance.

e Allocation of staff time to provide a visible enforcement presence in areas where
OHVs and ATVs were being operated.

The ordinance makes it unlawful for any person to operate or drive any motor vehicle,
motorcycle, minibike, dune buggy, ATV, motor scooter, or other form of transportation
propelled by an internal combustion engine on private or public property without prior
written permission of the owner of the property. A violation of this requirement is a

: Goodyear Ordinance 2006-981 Section 11-1-24.
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misdemeanor offense with a fine of up to $2,500 and/or imprisonment for a period of up
to six months.

Discussions with the Chief of the Police indicate that OHV and ATV riders/operators
terminated activity within the city boundaries once it became clear the ordinance was
being enforced. The approach used to implement the ordinance was to distribute
brochures, meet with riders/operators in the field and explain the new requirements and
have a visible presence with a vehicle able to chase violators. No extra staff time was
required to implement the ordinance and no arrests were made.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

The principal cost components of implementing this measure include the purchase price
of the off-road vehicle by the Police Department ($12,000) and the annual distribution of
the brochure to residents (estimated to be $7,500 per year). Since the City of Goodyear
has 7,934 acres of open space, the annualized cost/per year of enforcing this measure is
estimated to be $1.31 per acre.

Emission Reduction

The 2005 PM,o emission inventory estimates that off-road recreational vehicles produced
2,159 tons of PMj¢ in the nonattainment area. Based on the ratio of open space acreage
in the City of Goodyear to the total acreage of the nonattainment area, the City of
Goodyear was responsible for 45.3 tons of off-road recreational PM o emissions. The
ordinance appears to have eliminated all of those emissions from within the City’s
boundaries.

Cost Effectiveness

The cost effectiveness of this measure is estimated to be $230 per ton of PM;o reduced.

Implementation Issues/Comments

While the City of Goodyear has effectively eliminated off-road emissions within its
borders, it is not clear that this activity has been eliminated from within the boundaries of
the nonattainment area. The cost effectiveness of this measure and the magnitude of the
emissions from the targeted activity make this an attractive measure for implementation.
However, in order for reductions to be realized, the measure would need to be
implemented throughout the nonattainment area so that off-road activity is effectively
shifted outside of nonattainment area boundaries.

-55-



27. CREATE FUND TO PROVIDE INCENTIVES TO
RETROFIT NONROAD DIESEL ENGINES AND
ENCOURAGE EARLY REPLACEMENT WITH
ADVANCED TECHNOLOGIES

Programs that provide financial incentives for reducing PM emissions from nonroad
Diesel engines through voluntary retrofit of emission control systems or repowering of
equipment with newer engines have been conducted in a number of areas. California’s
Moyer Program provides one example and materials related to the design and
implementation of such programs are available from the Western Regional Air Quality
Partnership.” In general, these programs require a funding source that distributes funds
for repower/retrofit projects that meet specific criteria. There are a wide range of
nonroad Diesel engines used in a variety of applications that could be retrofitted or
repowered, as well as potential criteria that could be used to determine which engines
should be retrofit. Given this, a comprehensive assessment of this measure was not
feasible.

In order to illustrate the potential emission benefits, costs, and cost effectiveness of such
programs, a measure involving voluntary repowering or retrofitting of Tier O (pre-1998
model year) off-road Diesel construction equipment was evaluated. Repower was
assumed to be by engines that meet the U.S. EPA’s Tier 3 emission standards. Retrofit
was assumed to be by either Diesel Oxidation Catalyst (DOC) or Diesel Particulate Filter
(DPF). It was also assumed that the fund created would be sufficient to allow for either
the repower or retrofit of 500 engines used in tractors, loaders, and backhoes and that the
average unit affected is rated at 160 horsepower. Note that equipment retrofit will also
necessitate the use of ultra-low sulfur Diesel fuel and will result in a fuel consumption
penalty due to increased exhaust system backpressure.

The following table shows the estimated percentage reduction in PM; 5 emissions as well
as emissions of other regulated pollutants. Reductions associated with repower were
estimated using the NONROAD model, while estimates for the emission reductions
associated with retrofit were developed from information published by U.S. EPA and
CARB regarding verified devices. *

* See hitp:/fwww.arb.ca. gov/msprog/moyer/moyer.htm.

" See http.//wrapair.org/forums/msflindex. html.

i See http:/fwww.epa.goviotag/retrofit/retroverifiedlist. htm, http://www.epa.gov/otaq/retrofit
/retropotentialtech.htm and http://www.arb.ca.gov/diesel/verdev/vt/cvt. htm
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PM; 5 vOoC CO NOx
Technology Reduction | Reduction | Reduction | Reduction
Tier 3 Repower 55% 75% 75% 70%
Diesel Particulate Filters (DPFs) 85-90% 50-90% 50-90% 0
Diesel Oxidation Catalysts (DOC) | 20-30% 50-90% 50-90% 0
Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and the Arizona
Department of Transportation.

Costs

Repowering was estimated to cost $16,000 with an additional $6,000 for installation.” A
summary of the cost for retrofits is shown in the following table. The cost for DPFs is
estimated at $4,000 per vehicle based on an average bus retrofit cost of $7,500, which
was scaled downward to account for the lower horsepower rating of the nonroad engines
(300 hp for buses versus 160 horsepower for the nonroad equipment).” The cost for
DOC:s is estimated to be $800 per vehicle based on an average bus retrofit cost of $1,500
(again scaled downward).? In addition to the cost of the retrofit devices, there are costs
associated with fuel economy penalties due to the retrofit devices. The estimated fuel
economy penalties based on mid-range estimates published by the U.S. EPA® for DPFs
and DOC:s are also shown in the following table.

Technology Avg Retrofit Cost Additional Costs
Diesel Particulate Filter (DPF) $4,000 ~3% fiiel economy penalty
Diesel Oxidation Catalyst (DOC) $800 ~1% fuel economy penalty

Costs for repower were amortized over a ten-year life using a discount rate of 7%.
Retrofit costs were amortized over a five-year life using a discount rate of 7% and Diesel
fuel was assumed to cost $2.50 per gallon.

* California Air Resources Board, “The Carl Moyer Memorial Air Quality Standards Attainment Program
Guidelines,” September 30, 2003.

fU.S. Environmental Protection Agency, “Technical Highlights, Questions and Answers on Using a Diesel
Particulate Matter Filter in Heavy-Duty Trucks and Buses,” Report No. EPA420-F-03-017, June 2003.

! U.S. Environmental Protection Agency, “Technical Highlights, Questions and Answers on Using a Diesel
Oxidation Catalyst in Heavy-Duty Trucks and Buses,” Report No. EPA420-F-03-016, June 2003.

¥ See hitp.//www.epa.goviotag/retrofit/retropotentialtech.htm.
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Benefits

The emission reductions associated with the repower of 500 pieces of Tier 0 construction
equipment with Tier 3 engines were estimated using the NONROAD model for calendar
year 2010. Repower is estimated to reduce PM; 5 emissions by 0.03 tons per day.
Similarly, the NONROAD model was used to estimate the emission benefits associated
with retrofit. The average control efficiency of DPFs and DOCs was assumed to be 85%
and 25%, respectively, and estimated PM; s reductions are 0.04 and 0.01 tons per day.

Cost Effectiveness

Based on the emission reductions and cost estimates discussed above, the average cost-
effectiveness ratio for repower was estimated to be $150,000 per ton of PM; 5 emissions
eliminated. Assuming a cost of $2.50 for nonroad Diesel fuel, an incremental cost of 5
cents per gallon for ultra-low sulfur Diesel fuel, and an average fuel usage rate of 4,000
gallons per year, in combination with the retrofit cost numbers shown above, the cost
effectiveness was estimated to be $44,000 and $52,000 per ton of PM; s emissions
eliminated for DPFs and DOCs, respectively.

Implementation Issues

Care must be taken to ensure that retrofit devices are used for verified/appropriate vehicle
applications.
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28. UPDATE THE STATUTES TO REQUIRE ULTRA-LOW
SULFUR DIESEL FUELS FOR NONROAD EQUIPMENT

Control Measure Description

Arizona Revised Statutes section 41-2083J requires that all Diesel fuel sold in area A
comply with a 500 ppm maximum sulfur content limit. Federal regulations contained in
Subpart I of Part 80, Title 40 Code of federal regulations also impose limits on the sulfur
content of Diesel fuel sold throughout the United States. At present, these regulations
restrict the sulfur content of Diesel fuel sold in on-road vehicles to 15 ppm and will
impose a similar limit on Diesel fuel sold for use in nonroad vehicles other than
locomotives and marine vessels beginning in June 2010. Fuel used in locomotives and
marine vessels must meet the 15 ppm sulfur limit beginning in June 2012. Under this
measure, section 41-2083J would be revised to require that ultra-low sulfur Diesel fuel
(i.e., 15 ppm) be used in nonroad equipment. For purposes of this evaluation, it was
assumed that the revised statutes would be effective on January 1, 2008.

Implementing Agency

This measure would be implemented by the Arizona Department of Environmental
Quality. :

Costs

The U.S. EPA has estimated that compliance with the 15 ppm requirement for on-road
engines will increase refining costs by 4 cents per gallon and that the total price increase
associated with the 15 ppm sulfur restrictions for nonroad Diesel in the southwestern U.S.
(PADD 5) will range from 5 to 7 cents per gallon.* However, as noted in the
Implementation Issues section below, the actual costs may be higher depending on the
availability of 15 ppm Diesel fuel during the 2007 to 2010 period.

Benefits

This control measure will reduce emissions of sulfur oxides from nonroad Diesel
equipment. Assuming that the sulfur content of fuel complying with the current 500 ppm
limit is actually about 450 ppm, the reduction in fuel sulfur content due to the measure
will be approximately 435 ppm. Based on the U.S. EPA’s NONROAD Model (version

" See Section 7 of the Regulatory Impact Analysis at http://www.epa.gov/nonroad-diesel/2003nprm.htm.
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2005a, Feb. 2006), annual Diesel fuel consumption in Maricopa County by nonroad
equipment and vehicles, except locomotives and marine vessels, will be as follows:

2008 - 171,994,675 gallons
2009 - 176,184,778 gallons
2010 - 180,374,871 gallons

Using these figures, an assumed density of 7 pounds per gallon for Diesel fuel, and
assuming that 95% of sulfur is converted to SO, and 5% to sulfate, the emission
reductions due to the control measure are approximately 1.4 tons per day of SO, and 0.1
ton per day of directly emitted sulfate. No direct PM emission reductions other than the
reduction in sulfate are expected from the use of ultra-low sulfur Diesel fuel in nonroad
equipment, although its use will facilitate retrofit of particulate control devices such as
traps and Diesel oxidation catalysts.

Cost Effectiveness

Based on the emission reductions quantified above, and an assumed cost of 5 cents per
gallon, the cost effectiveness of the proposed control measure is $16,000 per ton of SO,
and sulfate emissions eliminated.

Implementation Issues

The refining industry has indicated that there may be supply issues associated with the
distribution of 15 ppm Diesel fuel as the federal requirements applicable to on- and
nonroad vehicles become effective. To the extent that supply issues arise, costs could be
much higher than estimated. '
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29. SWEEP STREETS WITH PMIO-CERTIFIED
STREET SWEEPERS

Although most of the new street sweepers purchased in the Maricopa area in the past
several years have be certified as PMg-efficient, there are no local requirements that all
new sweepers be certified. This measure proposes that all new sweepers be certified as
PMg-efficient. In the evaluation of cost effectiveness for this measure, we assumed that
a jurisdiction was able to choose between a non-certified and a certified unit in replacing
an existing street sweeper. We also assumed that a new street sweeper would be used to
clean all four lanes of arterial streets, and that streets would be swept every two weeks.

Suggested Implementing Agency

This measure would be implemented by Maricopa County and the cities within the PM,
nonattainment area.

Cost

The cost of this measure includes only the differential in purchase price between a
certified PMo-efficient sweeper and a non-certified unit. We assumed that there are no
differences in operations and maintenance costs or life expectancy for the two types of
units. Finally, we assumed that a new sweeper would clean 7.5 centerline-miles per day
of 4-lane arterial roads, or a total of 75 centerline-miles of street every 10 working days
(the total work days in a two week sweeping interval). The difference in purchase price
was estimated to be $649 per year as amortized over the 8-year useful life of a sweeper.
This difference equated to $8.66 per year per centerline-mile of street.

Emission Reduction

Emission reductions were computed as the difference in PM,o emissions for a typical Salt
River arterial street cleaned by each of the two types of sweepers. A PM,¢-efficient
sweeper was estimated to reduce street silt levels by 86%, and a non-certified unit was
estimated to reduce silt levels by 55%, based on sweeper tests conducted for the South
Coast AQMD sweeper certification program by the University of California Riverside.
Streets were assumed to return to equilibrium silt conditions in 10 days after being
completely cleaned based on a 1998 South Coast AQMD estimate. We used this
information to estimate that silt loadings after a sweeping would rise by 10% of pre-
swept levels per day until equilibrium levels were attained. Based on Salt River arterial
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silt loadings, the emission reductions were calculated to be 11.9 pounds per day, or 2.16
tons per year, of PM; reduced.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $0.002 per pound, or $4.00
per ton, of PM;o reduced.

Implementation Issues/Concerns

This analysis assumes that the maximum equilibrium return period of silt levels on a
completely cleaned street is 10 days. Some evidence exists to suggest that the return
period is much shorter, which would diminish the emission reductions calculated for use
of a certified sweeper versus an uncertified unit.
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30. RETROFIT ON-ROAD DIESEL ENGINES
WITH PARTICULATE FILTERS

Control Measure Description

A number of programs have been implemented involving the voluntary or mandatory
retrofit of on-road heavy-duty Diesel trucks (HDDTs) with PM control devices. The
measure involves the retrofit of 1,000 pre-2007 model year heavy-duty Diesel trucks
(HDDTs) with Diesel PM filters (DPFs) and Diesel oxidation catalysts (DOCs). The
table below shows the range of potential emission benefits associated with DPFs and
DOC:s that have been verified by the U.S. EPA and CARB as being capable of reducing
Diesel PM emissions."

PM; s vOoC CO
Technology Reduction Reduction Reduction
Diesel Particulate Filters 85-90% 50-90% 50-90%
Diesel Oxidation Catalysts 20-30% 50-90% 50-90%

Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and the Arizona
Department of Transportation.

Costs

A summary of the cost for retrofits is shown in the following table. The cost for DPFs is
estimated at $11,875 per vehicle based on an average bus retrofit cost of $7,500, which
was scaled up to account for the higher horsepower rating of HDDT engines.” The cost
for DOC:s is estimated to be $2,375 per vehicle from average bus retrofit cost of $1,500
(again scaled up for HDDTs).} In addition to the cost of the retrofit devices, there are
costs associated with fuel economy penalties due to the retrofit devices. These penalties
arise from increases in exhaust system backpressure caused by installation of the devices.

" See http://www.epa.goviotag/retrofit/retroverifiedlist. htm, http://www.epa.gov/otaq/retrofit/
retropotentialtech.htm and http://www.arb.ca.gov/diesel/verdev/vt/cvt. htm.

1 U.S. Environmental Protection Agency, “Technical Highlights, Questions and Answers on Using a Diesel
Particulate Matter Filter in Heavy-Duty Trucks and Buses,” Report No. EPA420-F-03-017, June 2003.

1 U.S. Environmental Protection Agency, “Technical Highlights, Questions and Answers on Using a Diesel
Oxidation Catalyst in Heavy-Duty Trucks and Buses,” Report No. EPA420-F-03-016, June 2003.
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The estimilted fuel economy penalties based on mid-range estimates published by the
U.S. EPA for DPFs and DOCs are also shown in the following table.

Technology Avg Retrofit Cost Additional Costs
Diesel Particulate Filter (DPF) $11,875 ~3% fuel economy penalty
Diesel Oxidation Catalyst (DOC) $2,375 ~1% fuel economy penalty

Costs were amortized over a five-year useful life using a discount rate of 7%. Diesel fuel
was assumed to cost $2.50 per gallon, and average fuel economy and annual VMT of
retrofit HDDTs were assumed to be 4.6 miles per gallon and 70,000 miles, respectively.

Benefits

The emission reductions associated with the retrofit of 1,000 pre-2007 model year
HDDTs with either DPFs or DOCs were estimated. Average emission factors for pre-
2007 HDDTs were developed from MOBILE®6.2 using calendar year 2010. Annual
average mileage was assumed to be 70,000 miles and it was assumed that retrofit vehicles
were operated exclusively in the MAG region. The average control efficiency of DPFs
and DOCs was assumed to be 85% and 25%, respectively, and estimated PM; s
reductions were 0.083 and 0.024 tons per day.

Caost Effectiveness

Based on the emission reductions and cost estimates discussed above, the average cost-
effectiveness ratios were estimated to be $107,000 and 133,000 per ton of PM; 5
emissions eliminated for DOCs and DPFs, respectively.

Implementation Issues

Care must be taken to ensure that retrofit devices are used for verified/appropriate vehicle
applications.

* See http://www.epa.goviotag/retrofit/retropotentialtech. htm.
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31. REPAVE OR OVERLAY PAVED ROADS WITH
RUBBERIZED ASPHALT

The City of Phoenix originally pioneered the use of rubberized asphalt to recycle waste
tires in 1964 when it was incorporated into a “chip seal” program for city streets.
Improvements in durability were offset by concerns about potential vehicle damage from
loose chips and the program was discontinued in 1989. At about the same time, both the
city and the state began incorporating rubber from recycled waste tires into a hot asphalt
mix that was used to resurface roads. Subsequent research has shown that rubberized
asphalt has many additional benefits, including reduced tire noise, increased skid
resistance, improved surface drainage and more recently reduced tire wear.

Tire wear is a component of PM;y emitted from motor vehicles. Other components
include vehicle exhaust, brake wear and re-suspended road dust. According to EPA’s
mobile source emission factor model, MOBILEG6, PM;, from tire wear is emitted at a rate
0f 0.010 g/mi (for the mix of vehicles operating in the nonattainment area). Based on
information presented in the Salt River PM;o Emissions Inventory, emission factors for
the other components are all higher, including:

e Fugitive Dust — 0.30 g/mi
e Exhaust — 0.065 g/mi
e Brake Wear —0.013 g/mi

Information on reductions in tire wear emissions was obtained from an Arizona Sate
University study " that contrasted emissions from rubberized asphalt with portland cement
concrete (PCC). The results of that study indicate that emission rates of tire wear on
rubberized asphalt are 30-50% lower than they are on PCC. This is a comparison that
represents the benefits of rubberized asphalt used as an overlay to extend the life of PCC
freeways. No information was found to provide a similar comparison of benefits on
arterial and local roads, which more typically use conventional asphalt.

Suggested Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and the Arizona
Department of Transportation.

* Tire Wear Emissions from Asphalt Rubber and Portland Cement Concrete Pavement Surfaces, Arizona
State University, Final Report, April 2006.

-65-



Cost

Information was requested on the marginal cost of resurfacing PCC with conventional
asphalt or related maintenance procedures, but has not yet been received. According to
ADOT, the average cost of laying rubberized asphalt is $1.1 million per mile (6 lanes) or
approximately $183,333 per lane mile. '

Emission Reduction

Assuming a freeway comparison with an average daily traffic (ADT) of 17,000 vehicles
per lane mile, the emission reduction of using rubberized asphalt is estimated to be 0.034
tons per mile per year. At alower ADT level of 2,500 vehicles per lane mile, the
emission reduction drops to 0.005 tons per mile per year.

Cost Effectiveness

The cost effectiveness of resurfacing freeways with rubberized asphalt is estimated to
$630,882/ton of PM;o reduced. Assuming similar resurfacing costs, the cost
effectiveness for roads with lower ADT levels would be $4,290,000/ton of PM,, reduced.

Implementation Issues/Comments

While the cost effectiveness of this measure may be improved with information on the
marginal cost of resurfacing with rubberized asphalt (i.e., versus other methods), the cost
effectiveness of this measure is moot. This is because the Regional Transportation Plan
(RTP)" includes commitments to fund mitigation projects which include rubberized
asphalt overlays. Thus, this measure is already being implemented and credit for the
emission reductions attributed to it should be credited toward the 5% per year emission
reductions. Unfortunately, the emission benefits of this measure are limited due to the
low emission rate of tire wear.

" 2006 Annual Report on the Status of the Implementation of Proposition 400, Maricopa Association of
Governments, August 2006.
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32. PAVE OR STABILIZE EXISTING UNPAVED
PARKING LOTS

Unpaved parking areas contribute to the particulate pollution problem through two
separate processes: (1) the production of fugitive dust as vehicles travel over an unpaved
surface; and (2) trackout of material onto adjacent paved surfaces, including parking lots,
driveways, and public roadways, where it is subsequently crushed by moving vehicles
and re-entrained into the air by trailing vehicle wakes. Maricopa County has estimated
that unpaved parking lots produced 3,009 tons or 3% of the PM;( emitted annually within
the nonattainment area in 2005. This estimate did not include any benefit for Rule
310.01; it assumes that emissions from unpaved parking lots are uncontrolled. While this
may be an overestimate of the emissions, the recent analysis of Rule 310.01 effectiveness
did not address unpaved parking lots (the focus instead was on vacant lots), so the level
of enforcement in 2005 is unclear.

Currently Rule 310.01 requires the owner and/or operator of an unpaved lot to implement
one of the following control methods:

e Pave;
e Apply dust suppressants; or
¢ Uniformly apply and maintain surface gravel.

The non-paving measures are subject to stabilization and opacity limitations; these
limitations do not apply to paving. This measure would apply City of Phoenix zoning
requirements for off-street parking to unpaved parking lots throughout the nonattainment
area. All parking and maneuvering areas on residential, commercial and industrial
property, with the exception of single-family homes or duplexes, would be required to
have dustproof paving using one of the following options: asphaltic concrete, cement
concrete, chip seal, or an equivalent. Single-family homes or duplexes can comply by
applying a smooth layer of crushed rock or equivalent surface treatment.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.
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Cost

Cost was separately evaluated for paving and dust palliative application for non-single
family homes or duplexes. Each alternative was evaluated for a 0.10-acre parking lot,
which is the maximum size exempt from treatment under Rule 310.01. The annualized
cost of paving, since paving is assumed to last for 25 years, is $1,699/year. The
annualized cost of dust palliatives, assuming annual grading and palliative application, is
$101 per year. No additional effort or cost was assumed to implement this rule.

Emission Reduction

The paving option is estimated to produce a reduction of 94 1bs of PM per year. The
palliative option is estimated to produce a reduction of 33 Ibs of PM,( per year.

Cost Effectiveness

Paving is estimated to have a cost effectiveness of $18.10/Ib or $36,204/ton of PM;,
reduced; palliatives are estimated to have a cost effectiveness of $3.06/1b or $6,119/ton of
PM,o removed.

Implementation Issues/Comments

This analysis needs to be updated to include enforcement costs, because considerable
effort would be required to achieve a high level of rule effectiveness.
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33. PAVE OR STABILIZE EXISTING DIRT ROADS
AND ALLEYS

Fugitive dust emissions occur whenever a vehicle travels over an unpaved surface.
Unlike paved roads, however, the road is the source of emissions rather than any surface
dust loading. Although unpaved roads and alleys generally receive much lower traffic
than paved facilities, their greater PMj, emission rate causes them to produce high levels
of fugitive dust. Vehicles transitioning from unpaved to paved surfaces can also trackout
material onto paved surfaces that can be re-entrained by subsequent traffic. Wind erosion
of dust from unpaved surfaces can also add to the total fugitive dust emissions.

Maricopa County estimates that unpaved roads produce 8,490 tons or 9.3% of the PM,
emitted within the nonattainment area in 2005. This estimate assumes that all
commitments to pave unpaved roads contained in the Serious Area PM( Plan were
implemented. No benefit from Rule 310.01 is included. This estimate assumes that
emissions from unpaved roads are uncontrolled. While this may be an overestimate of
the emissions, the recent analysis of Rule 310.01 effectiveness did not address unpaved
roads (the focus instead was on vacant lots), so the level of enforcement in 2005 is
unclear.

Currently, Rule 310.01 requires emissions from unpaved roads (including alleys) with
traffic levels exceeding 150 vehicles per day to be controlled by one of the following
methods:

¢ Pave;
e Apply dust suppressants; or
¢ Uniformly apply and maintain surface gravel.

The nonpaving measures are subject to stabilization and opacity limitations. These
limitations are not applicable to unpaved roads that have been paved. This measure
would extend Rule 301.01 requirements to unpaved roads with traffic levels below 150
vehicles per day.

Suggested Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and Arizona
Department of Transportation.
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Costs

No estimate of additional enforcement activity or cost is assumed to implement this
measure. According to tests conducted in 1995 by MCDOT, the most cost effective
palliative is Ligno 10, which has an annual cost of $3,052/mile. The analysis assumes
that four applications per year are required to provide sufficient control for high volume
unpaved roads (i.e., 120 vehicles per day). '

Emission Reduction

The MCDOT study computed a control efficiency of 67.3% compared to uncontrolled
conditions when applied four times per year. This measure was assumed to be applied to
the higher-traffic unpaved roads included in the 2005 Periodic Emission Inventory, which
had traffic levels of 120 vehicles per day. This measure was estimated to produce a
reduction in fugitive dust emissions of 21.7 tons per mile per year.

Cost Effectiveness

The overall cost effectiveness of this measure is estimated to be $0.07/1b or $141/ton.

Implementation Issues/Comments

Unlike Measure #5, no field effort is assumed to identify high-volume roadways for
stabilization. Stabilizing roads will make it easier to drive faster and raise speed control
and liability issues. Before this measure can be implemented, data on traffic volumes
will have to be collected to identify candidate roads for stabilization.
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34. LIMIT SPEEDS TO 15 MILES PER HOUR ON
HIGH TRAFFIC DIRT ROADS

Dust emissions from unpaved road travel increase as vehicle speed increases. According
to EPA’s AP-42 emission factor for unpaved road travel, fugitive dust emissions increase
by a factor of 1.41 (i.e., the square root of 2) when speed is doubled. The emission
inventory developed by Maricopa County for 2005 assumes that vehicles traveled at an
average speed of 25 mph on unpaved roads and produced 8,490 tons or 9.3% of the PM;o
emitted within the nonattainment area. At present, speeds on unpaved public roads are
uncontrolled.

Regulated facilities are required to consider the impact of speed on fugitive dust
emissions on unpaved roads. Rule 310 requires owners and/or operators of unpaved haul
or access roads that have not been stabilized to limit vehicle speeds to no more than 15
miles per hour. This measure would extend those requirements to unpaved roads
accessible to the public with traffic levels above 120 vehicles per day.

Discussions with MCDOT indicate that liability concerns moot the use of speed bumps to

limit speeds and encourage the use of paved roads. Enforcement options therefore
include installing signs posting speed limits at regular intervals (e.g., % mile) and use of

" radar guns to measure speed of oncoming vehicles.

Suggested Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and Arizona
Department of Transportation.

Cost

Costs were estimated for installing signs and enforcing speed limits on selected segments
of high traffic (i.e., 120+ vehicles per day) unpaved county roads. The annualized
signage cost assuming signs every % mile with a useful life of 15 years is $142/road mile
per year. The annualized cost of enforcement assumes that a deputy sheriff with a radar
gun monitors the selected unpaved roads and issues an estimated four tickets per day.
The annualized enforcement cost is $8,211/road mile per year.
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Emission Reduction

The benefit of limiting speed from 25 mph to 15 mph on unpaved roads would be a
22.5% reduction in fugitive dust emissions. When applied to roads with more than 120
vehicles per day, this measure, which assumes an in-use compliance factor of 70%,
would reduce fugitive dust emissions by 9.29tons/road mile per year.

Cost Effectiveness

The overall cost effectiveness of this measure is estimated to be $0.45/1b, or $899/ton of
PM;, reduced.

Implementation Issues/Comments

MCDOT has concluded from past experience that the changing conditions of unpaved
roads makes proper and realistic posting of speed limits “near impossible.” This position
is consistent with what the state and other counties are doing.
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35. PROHIBIT NEW DIRT ROADS, INCLUDING THOSE
ASSOCIATED WITH LOT SPLITS

Unpaved roads are a significant source of fugitive dust emissions in the nonattainment
area. Maricopa County estimates that unpaved roads produce 8,490 tons or 9.3% of the
PM;y emitted within the nonattainment area in 2005. While controls are required for
existing unpaved roads, there is no prohibition on the construction of new unpaved roads
or the expansion of existing unpaved roads.

Clark County began prohibiting the construction of new unpaved roads or alleys in public
thoroughfares in calendar year 2000 unless the unpaved road is an interim component of
an active paving project. San Joaquin Valley started prohibiting the construction of new
unpaved roads in urban areas in 2004. New unpaved roads cannot be constructed in
urban areas unless the road is to be used for a temporary activity that does not exceed six
months of use over a consecutive three-year period. Temporary activities are defined to
include construction access roads, special events, or traffic detours. The surface of roads
meeting this definition must be maintained in a stabilized condition at all times in order
to control fugitive dust emissions.

Each year funds are allocated for paving and stabilizing the existing inventory of unpaved

roads. The implementation of this measure will place a cap on the growth of unpaved
roads and ensure that emissions from vehicles operating on them will diminish over time.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost
The only option evaluated for this measure is paving. The annualized paving cost is

estimated to $44,067/mile per year. This estimate includes costs for roadway excavation,
aggregate base, asphalt paving, striping, and traffic control.

Emission Reduction

The emission benefit is 33,308 lbs/mile per year, or 16.7 tons/mile per year of PM;q
reduced.
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Cost Effectiveness

The cost effectiveness is estimated to be $1.32/1b of PM;, reduced, or $2,646/ton.

Implementation Issues/Comments -

The high capital outlay for paving may encourage developers to instead opt to stabilize
new roads and pass the long-term cost of maintenance onto home owners, which would
then require additional enforcement effort to assure compliance.
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36. PAVE OR STABILIZE UNPAVED SHOULDERS

Direct and indirect emissions from vehicle travel on the untreated shoulders of paved
roads are a significant source of PM;y emissions in the Maricopa County nonattainment
area. Direct emissions are generated when vehicles travel on unpaved shoulders and
when trucks moving at moderate speeds produce bow wakes that entrain loose dust on
shoulder surfaces into the air. Indirect emissions are generated when vehicles crossing
from unpaved shoulders onto paved lanes track soil onto the pavement that is
subsequently crushed by vehicle tires and entrained into the air by trailing vehicle wakes.

Maricopa County Department of Transportation (MCDOT) recently completed an
evaluation of several unpaved road shoulder control measures.” These measures were
examined over a range of road classifications (i.e., local, collector, and arterial), and over
arange of average daily traffic (ADT) levels. The analysis separately evaluated
reductions to truck bow wake emissions and paved road re-entrained soil emissions from
several applicable control measures, including dust palliative stabilization, gravel
application, and paving.

The Serious Area PM4 Plan included several measures to reduce paved road fugitive
dust emissions, including, curbing, paving, and stabilizing unpaved shoulders on paved
roads. Maricopa County included an estimate of the benefits of these measures in the
13,783 tons of PM that paved roads emitted in the nonattainment area in 2005. The
reduction attributed to these measures in paved road emissions was estimated to be 4%.
This measure would make additional commitments, beyond those established in the
Serious Area PM Plan, to pave and stabilize the unpaved shoulders of additional miles
of paved roads located within the nonattainment area.

Suggested Implementing Agency

This measure could be implemented by cities, towns, Maricopa County, and Arizona
Department of Transportation.

Cost

The reader is referred to the above-referenced MCDOT report for information on the
range of control measures assumed. Information here is limited to the most cost-effective

" Cost Effectiveness of Selected PM,, Control Measures, Report No. SR2006-07-01, prepared for the
Maricopa County Department of Transportation by Sierra Research, Inc. June 30, 2006.
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measure presented in that analysis (measure 21b)." The cost of 8-foot paved shoulders,
with a useful life of 20 years, is $25,104 per centerline mile year.

Emission Reduction

The selection of 8-foot paved shoulders is estimated to reduce fugitive dust emissions by
2,721 lbs per centerline mile year, or 1.36 tons per centerline mile year.

Cost Effectiveness

The overall cost effectiveness is $9.23/1b of PM;, reduced, or $18,452/ton.

Implementation Issues/Comments

Research on bow wake emissions is limited and no study of control effectiveness for
shoulder paving on bow wake emissions could be identified. Therefore, an estimate was
prepared based on engineering judgment. Care should be exercised in relying on the
benefits computed for this measure.

* A decision was made not to reference the information for curb and gutter due to the high capital cost and
the marginal increase in cost effectiveness relative to the 8-foot paved shoulder measure.
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37. PAVE OR STABILIZE UNPAVED ACCESS TO
PAVED ROADS

PM;o emissions are produced indirectly by soil tracked out of construction or industrial
sites onto paved, publicly maintained roads. Maricopa County estimates that paved roads
produced 13,783 tons or 15% of the PM( emitted annually within the nonattainment area
in 2005. Research supported by MAG has confirmed that trackout is a significant source
of fugitive dust within the Salt River Basin and that its contribution to monitored values
could be higher than suggested by the inventory estimates.

Currently, MCAQD Rule 310 requires trackout or spillage that exceeds 50 feet in length
on public roads to be removed immediately. For visible trackout that is less than 50 feet
in length, Rule 310 requires removal once per day at the end of working hours. To
prevent trackout, owners are currently required to implement one of the following control
measures:

e Install either a grizzly or wheel wash system at each access point;
o Install a gravel pad at least 30 feet wide, 50 feet long and 6 inches deep; or

e Pave from the point of access for a centerline distance of 100 feet and width of
20 feet.

Recent analysis of Rule 310 indicates that its effectiveness is on the order of 50% and
suggests that there is an opportunity for improvement. This measure would make the
trackout requirements of Rule 310 more restrictive by requiring the following:

¢ Reducing the length that requires rapid cleanup (i.e., 25 feet from any exit);

¢ Doubling the length of the gravel pad requirements (i.e., 100 ft); and

e Combining gravel pad and grizzly requirements (i.e., 5O ft gravel pad and 24 ft
grizzly). ~

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.
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Cost

To simplify the calculations, it is also assumed that each facility has only one access
point. Costs are presented below for each of the compliance options.

Rapid Cleanup -$2,913 per access point/year
Doubled Gravel Pad $2,965 per access point/year
Gravel Pad & Grizzly $4,120 per access point/year

Emission Reduction

The benefit of the control options was estimated by first computing the amount of
material that would be dropped by 40 heavy-duty trucks exiting a facility each day. The
baseline estimate assumes that the access point is not currently being swept for any of the
options.

The baseline for the Rapid Cleanup scenario also assumes that a 100-foot paved apron is
in place. The control scenario assumes that the access point is swept every two hours
during work hours. The benefit computed for this measure is estimated to be 215 Ibs of
PM,¢ per access point per year.

The baseline of the Doubled Gravel Pad scenario assumes that the existing gravel pad is
50 feet long. The control scenario assumes that the pad is 100 feet long. The benefit
computed for this measure is estimated to be 33 lbs of PM per access point per year.

The baseline of the Gravel Pad & Grizzly scenario assumes that the existing gravel pad is
50 feet long. The control scenario assumes that the baseline gravel pad is combined with
the 24-foot grizzly. The benefit computed for this measure is estimated to be 49 Ibs of
PM, per access point per year. '

Cost Effectiveness

Rapid Cleanup $16.30/1b or $32,593/ton per access point/year
Doubled Gravel Pad $89.57/1b or $179,133/ton per access point/year
Gravel Pad & Grizzly $84.01/1b or $168,025/ton per access point/year

Implementation Issues/Comments

The benefits of this measure are dependent on assumptions about the baseline compliance
with Rule 310. This analysis assumed full compliance with Rule 310, which significantly
deflates the amount of material that is tracked-out and inilates the cost effectiveness of
the measure.
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38. STRENGTHEN AND INCREASE ENFORCEMENT OF
RULE 310.01 ON VACANT LOTS

There are over 4,000 vacant lots in the Maricopa PM ;¢ nonattainment area. To assure
compliance with the requirements of Rule 310.01 on these lots will require an increase in
the number of Maricopa County Air Quality Department (MCAQD) inspectors and
increased trespass prevention actions by lot owners. To evaluate the cost effectiveness of
this measure, we assumed that MCAQD would dedicate two inspectors solely to vacant
lot inspections, and that owners of non-compliant lots would erect trespass barriers on
these lots. We assumed that rock barriers, estimated to have the lowest installed cost for
trespass prevention, would be the compliance method selected by more lot owners.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

Enforcement costs in this analysis include the salary and benefit costs of inspectors, and
the costs of processing the Notices of Violation (NOVs) issued by inspectors. We
assumed that each inspector would inspect 12 vacant lots per day and issue NOVs to the
32% that are estimated by the MCAQD 2007 rule effectiveness study to be out of
compliance. On a per-vacant lot basis, these costs were estimated to total $48.42 per lot
per year. The average lot was estimated to be 3.0 acres in size, based on visual
examination of a map of vacant lots in the Salt River area published in the Salt River
PM,, TSD. The cost of erecting a rock boulder barrier around a square lot of this size
was estimated to cost $11,400, from survey data also published in the TSD. A rock
barrier was assumed to have a useful life of 20 years, which equated to an annualized
capital cost of this construction of $1,340 per year. The total cost of this measure was
estimated to be $1,390 per year per 3-acre vacant lot.

Emission Reduction

We assumed that the erection of a rock barrier would fully eliminate trespass emissions
on a vacant lot. Since this cost effectiveness analysis is being conducted to evaluate
control measures effective during winter, stagnant wind conditions, we did not evaluate
windblown emissions from vacant lots which would also be reduced as a result of this
measure. In the absence of any recorded data, we estimated that the average vacant lot
received two trespass trips per week. This infrequent rate compares favorably with the
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absence of trespass activity observed by MCAQD inspectors on vacant lots. The
emissions from two weekly trips by light-duty vehicles were estimated to produce 11.6
pounds of PM ) per year on a 3-acre vacant lot. Windblown emissions are estimated to
be 75.8 pounds per year for this lot based on the assumption that the disturbed area is
limited to a single 20-foot wide track across the parcel. By eliminating trespass trips, the
emission reduction achieved by this measure would be 87.4 pounds of PM,( per year per
average vacant lot.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $15.91 per pound, or $31,814
per ton, of PM o reduced.

Implementation Issues/Concerns

This analysis used a very low vehicle trespass rate on vacant lots. If monitoring of
trespass activities on vacant lots shows that trespass frequencies are higher, the emission
reductions would be greater and the cost effectiveness would also improve.
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39. RESTRICT VEHICULAR USE AND PARKING ON
VACANT LOTS

This measure is very similar to Measure #38, Strengthen and Increase Enforcement of
Rule 310.01 for Vacant Lots. Under this measure, costs are limited to those needed to
restrict vehicular access to vacant lots. To evaluate the cost effectiveness of this measure,
we assumed that the owner of a vacant would use the lowest cost method available to
construct a barrier around a typical lot in order to completely prevent vehicle access.
From analyses published in the Salt River PM; SIP prepared by the ADEQ, we assumed
that the installation of a rock boulder barrier would be the least expensive method of
securing a vacant lot.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The cost of installing a rock boulder barrier was estimated to cost $7.90 per linear foot,
based on a survey conducted by ADEQ in support of the Salt River SIP. For the purpose
of this analysis, we assumed that the average vacant lot covered 3.0 acres. This value
was estimated from evaluation of the vacant lot map for the Salt River area published in
the Salt River SIP. We assumed that such a lot would be square, and thus have a
perimeter of 1,446 linear feet. We estimated that the useful life of a rock boulder barrier
would be 20 years, and calculated the annualized cost of this installation at a 3.0-acre
square lot to be $1,342 per year.

Emission Reduction

We assumed that the erection of a rock barrier would fully eliminate trespass emissions
on a vacant lot. Since this cost effectiveness analysis is being conducted to evaluate
control measures effective during winter, stagnant wind conditions, we did not evaluate
windblown emissions from vacant lots which would also be reduced as a result of this
measure. In the absence of any recorded data, we estimated that the average vacant lot
received two trespass trips per week. This infrequent rate compares favorably with the
absence of trespass activity observed by MCAQD inspectors on vacant lots. The
emissions from two weekly trips by light-duty vehicles were estimated to produce 11.6
pounds of PM per year on a 3-acre vacant lot. By eliminating trespass trips, the
emission reduction achieved by this measure would be 11.6 pounds of PM per year per
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average vacant lot. Windblown emissions are estimated to be 75.8 pounds per year for
this lot based on the assumption that the disturbed area is limited to a single 20-foot wide
track across the parcel. By eliminating trespass trips, the emission reduction achieved by
this measure would be 87.4 pounds of PM per year per average vacant lot.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $15.35 per pound, or $30,706
per ton, of PM; reduced.

Implementation Issues/Concerns

This analysis used a very low vehicle trespass frequency on vacant lots. If monitoring of
trespass activities on vacant lots shows that trespass frequencies are higher, the emission
reductions would be greater and the cost effectiveness of this measure would also
improve.
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40. ENHANCED ENFORCEMENT OF TRESPASS
ORDINANCES AND CODES

Under this measure, trespass violations of Rule 310.01 would be reduced by increased
enforcement of rule requirements. Interviews with law enforcement agencies indicated
that enforcement would not be practical unless each vacant lot was posted with “no
trespassing” signs. We also assumed that enforcement of the measure would not be
effective unless law enforcement officers were specifically dedicated to patrolling and
issuing tickets to trespass violators. As a result, we assumed that the cost elements of this
measure would include the installation of signs on vacant parcels, and the assignment of
law enforcement officers solely to enforcement of the trespass requirements of Rule
310.01.

Suggested Implementing Agency

This measure would be implemented by Maricopa County and the cities and towns within
the PM, nonattainment area.

Cost

Information on the costs of sign installation and law enforcement costs were obtained
from the Maricopa County Department of Transportation (MCDOT) and from the Salt
River PM; SIP prepared by the ADEQ. We assumed that “no trespassing” signs would
have to be installed every 200 feet along the boundary of a vacant lot in order to
withstand legal challenges that trespassers were properly notified of applicable
ordinances, and that the cost of sign installation would be $200 per sign. To post the
entire perimeter of an average 3-acre parcel, the total cost of sign installation would be
$1,456. We assumed that these signs would have a useful life of 15 years, and calculated
the annualized cost of this installation to be $191.43 per 3-acre lot. To enforce the “no
trespassing” ban, we estimated that two Maricopa County Deputy Sheriffs, or equally
compensated police officers, working as a team in one vehicle would be required. The
annual cost of these resources was estimated in the Salt River PM;q SIP to be $126,945
per year. Distributed over the 4,000 vacant lots within the nonattainment area, this cost
would equate to $31.74 per vacant lot. The costs of processing infraction tickets issued
by the officers were estimated to cost $1.81 per vacant lot per year. Total costs of sign
installation and rule enforcement were calculated from these estimates to be $224.97 per
vacant lot per year.
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Emission Reduction

We assumed that the installation of signs and enforcement of a trespass prohibition with
substantial fines would result in a 75% reduction in direct trespass emissions, not
counting any reductions in windblown emissions of disturbed surfaces. Assuming that
trespass rates are now on the order of two trips per week per vacant lot, this compliance
level would result in estimated emission reductions on a 3-acre vacant lot of 8.72 pounds
of PMj per year. Windblown emissions are estimated to be 75.8 pounds per year for this
lot based on the assumption that the disturbed area is limited to a single 20-foot wide
track across the parcel. Based on the rule effectiveness analysis of Rule 310.01, it is
assumed that normal vacant lot inspections will achieve 68% control of windblown
emissions. By reducing trespass trips and windblown emissions, the emission reduction
achieved by this measure would be 56.52 pounds of PM per year per average vacant lot.

Cost Effectiveness

The overall cost effectiveness of this measure was calculated to be $3.98 per pound, or
$7,961 per ton, of PMo reduced.

Implementation Issues/Concerns

The number of law enforcement personnel needed to enforce the applicable requirements
of Rule 310.01 at a 75% compliance level is uncertain. We have assumed in this analysis
that the use of two officers in a single vehicle with the authority to issue tickets with
substantial penalties would be sufficient to induce compliance if the prohibition and
penalty is widely advertised. If a public information campaign is not mounted, then the
compliance rate and emission reductions will be lower. This analysis used a very low
vehicle trespass frequency on vacant lots. If monitoring of trespass activities on vacant
lots shows that trespass frequencies are higher, the emission reductions would be greater
and the cost effectiveness of this measure would also improve.
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41. VACANT LOTS STABILIZED BY COUNTY IF
OWNERS DO NOT RESPOND, LIENS PUT ON PROPERTY
IF NECESSARY

This measure is similar to Measure #38, Strengthen and Increase Enforcement of Rule
310.01 for Vacant Lots. Under this measure, the county would install a trespass barrier
on any vacant lot when the owner failed to do so, and a lien would be placed against the
property to ensure reimbursement to the county. For this analysis, we assumed that an
average vacant lot covered 3.0 acres, as estimated from a map of vacant lots in the Salt
River area as published in the Salt River PMo SIP prepared by the ADEQ. From this
document, we also obtained a cost estimate for rock boulder barriers, which we
concluded was the least expensive method of preventing vehicle trespass onto vacant lots.

Suggested Implementing Agency

This measure would be implemented by Maricopa County.

Cost

The cost of installing a rock boulder barrier was estimated to cost $7.90 per linear foot,
based on a survey conducted by ADEQ in support of the Salt River SIP. For the purpose
of this analysis, we assumed that the average vacant lot covered 3.0 acres and, for the
purpose of this analysis, was square with a perimeter of 1,446 linear feet. We estimated
that the useful life of a rock boulder barrier would be 20 years, and calculated the
annualized cost of this installation on a 3.0-acre square lot to be $1,342 per year. We
estimated the cost of recording a lien on a vacant lot to be $177.62, based on county legal
salaries and benefits, and that a lien would remain in place for an average of 10 years.
The annualized cost of a lien was calculated to be $28.91 per vacant lot per year. The
total annual cost of this measure was estimated to be $1,371 per vacant lot per year.

Emission Reduction

We assumed that the erection of a rock barrier would fully eliminate trespass emissions
on a vacant lot. Since this cost effectiveness analysis is being conducted to evaluate
control measures effective during winter, stagnant wind conditions, we did not evaluate
windblown emissions from vacant lots which would also be reduced as a result of this
measure. In the absence of any recorded data, we estimated that the average vacant lot
received two trespass trips per week. This infrequent rate compares favorably with the
absence of trespass activity observed by MCAQD inspectors on vacant lots. The
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emissions from two weekly trips by light-duty vehicles were estimated to produce 11.6
pounds of PMo per year on a 3.0-acre vacant lot. By eliminating trespass trips, the
emission reductions achieved by this measure would be 11.6 pounds of PM;q per year per
average vacant lot. Windblown emissions are estimated to be 75.8 pounds per year for
this lot based on the assumption that the disturbed area is limited to a single 20-foot wide
track across the parcel.. By eliminating trespass trips, the emission reduction achieved by
this measure would be 87.4 pounds of PMq per year per average vacant lot.

Cost Effectiveness

The cost effectiveness of this measure was calculated to be $15.68 per pound, or $31,367
per ton, of PM;o reduced.

Implementation Issues/Concerns

This analysis used a very low vehicle trespass frequency on vacant lots. If monitoring of
trespass activities on vacant lots shows that trespass frequencies are higher, the emission
reductions would be greater and the cost effectiveness of this measure would also
improve.
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42. SCHEDULE IMPROVEMENTS ON PARALLEL
STREETS TO RETAIN ALTERNATE ROUTE OPTIONS
ALONG MAJOR NORTH/SOUTH AND EAST/WEST
CORRIDORS

Road improvements typically add capacity to facilitate the efficient flow of traffic.
Improvements can include enhancements in signalization and turning capacity, the
addition of grade separation, transit turnouts and bike lanes and capacity increases. The
addition of improvements along parallel streets provides routing flexibility in times of
increased congestion so that speeds do not deteriorate. Fugitive dust on paved roads, tire
wear and brake wear are not influenced by vehicle speed. Since this measure does not
reduce travel it has no impact on any of those categories of emissions. Vehicle exhaust
emissions are influenced by average speed. While speed has a significant impact on
hydrocarbons, carbon monoxide and nitrogen oxide emissions, it has a limited impact on
exhaust PM;y emissions. Sulfate is the only component of exhaust PM;, impacted by
speed; it however, accounts for less than 10% of exhaust PM, emitted from motor
vehicles.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.
Cost
While no estimate of the cost of implementing this measure is available; it should be

noted that infrastructure improvements are expensive.

Emission Reduction

Motor vehicles are estimated to have emitted a total of 1,041 tons of PM;q in 2005 and
account for 1% of the nonattainment inventory. While no estimate of the fraction of
travel impacted by this measure is available, it is clear that the impact of this measure on
the level of PMo emitted from motor vehicles will be a very small portion of the
inventory.

Cost Effectiveness

No estimate of the cost effectiveness of this measure is available.
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Implementation Issues/Comments

The potential benefit of this measure is extremely limited and the cost effectiveness per
ton of PM reduced would-be very expensive. This measure also has the potential to
induce travel which could eliminate any of the PM¢ reductions.
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43. BUILD PARK AND RIDE LOTS EARLIER

According to EPA,” park-and-ride facilities are an important element of all high-
occupancy vehicle (HOV) programs. They serve as a collection point for individuals
transferring to another vehicle containing at least one other person. Park-and-ride lots
generally are designed to serve bus or rail transit, but also can be developed to facilitate
carpooling, vanpooling, use of various types of shuttle services, and combinations of
these high-occupancy vehicles. Park-and-ride facilities may be dedicated lots on public
property or joint-use lots on privately owned property where the normal parking function
is not oriented toward modal transfer, such as at shopping centers or churches. The size
of park-and-ride facilities varies widely—from only a few spaces in sparsely populated or
less heavily travelled corridors to lots of many hundreds of spaces serving major rapid
transit lines.

Nearly all major metropolitan areas and many rural areas have implemented some form
of park-and-ride program to provide support facilities for transit, congestion relief, or as
staging areas for ridesharing. Often, these facilities are developed according to a plan
based on predetermined implementation criteria which provides for a systematic program
of investment and implementation, also addressing demand for service. On the other
hand, some park-and-ride facilities are developed simply as a means of reducing ad hoc
parking at particular locations where property may be available.

The 2006 Update of the Regional Transportation Plan (RTP)' has allocated funds to

construct park-and-ride facilities in fiscal years 2007 and 2008. This measure calls for
constructing these facilities in earlier years.

Suggested Implementing Agency

This measure would be implemented by the Maricopa Association of Governments,
Maricopa County and cities and towns.

Cost

According to the 2006 RTP Update funds in the amount of $3 million have been
allocated for fiscal year 2007 and for fiscal year 2008 for construction of park-and-ride
facilities.

* http://www.epa.goviotag/stateresources/policy/transp/tcms/park-fringepark pdf
Y http./fwww.mag. maricopa.gov/pdficms.resource/2006_RTP update-final bock95739.pdf
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Emission Reduction

No estimate of the reduction in PM;o emissions for the proposed facilities is available.
Park-and-ride facilities reduce travel by facilitating the use of transit and carpools. The
reduction in travel produces a reduction in both exhaust and fugitive dust emissions. The
benefits for this measure, however, would only accrue to the years in which the
park-and-ride lots would not have been constructed (which according to the RTP would
be years prior to 2007 and 2008). A review of the literature, however, shows that transit
buses have PM,y drawbacks.

e Transit bus exhaust PM; emissions are almost 100 times higher than PMy,
emissions from light-duty vehicles (passenger cars and light-duty trucks). This
estimate is based on a comparison of vehicle class emission estimates from EPA’s
mobile source emission factor model MOBILE6.2. The exhaust emissions
increase could be diminished or offset through the use of lower sulfur fuel and/or
particulate traps.

e An analysis of fugitive dust emissions from transit buses versus light-duty
vehicles indicates that a typical bus when fully loaded (i.e., 100% ridership) will
reduce PM o emissions by 20% relative to an equivalent number of passenger car
trips. The analysis also shows that if the bus ridership drops below 75%, car trips
will produce lower levels of PM)g than a single bus trip. The problem is that
transit buses are significantly heavier than cars and the weight term of the fugitive
dust equation for paved roads increases in a nonlinear manner.

If carpools are used instead of transit buses at park-and-ride lots, reductions in both
exhaust and fugitive dust emissions will be achieved.

Cost Effectiveness

While no specific estimate of the cost effectiveness of park-and-ride lots is available, the
information presented above suggests that the reduction in PM, emissions is likely to be
quite limited and the cost effectiveness of that reduction will be extremely expensive.

Implementation Issues/Comments

Transit (including park-and-ride lots) is an extremely expensive form of pollution control.
It has high fixed and operational expenses, and if they are fully allocated to reduce
emissions, the cost effectiveness is expensive in terms of $/ton reduced. Transit is
typically used as an ozone and/or carbon monoxide (CO) control measure, not as a
fugitive dust control measure.
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44. COORDINATE PUBLIC TRANSIT SERVICES WITH
PINAL COUNTY

Public transit is an important component of the regional transportation system. The 2006
Update of the Regional Transportation Plan (RTP)* has allocated about 32% of regional
funding to transit related projects. As part of the RTP, a regional bus network is funded;
including operating costs, to ensure that reliable service is available on a continuing
basis. In addition, light rail corridors are to be constructed to provide a high-capacity
backbone for the transit network. Other transit services are included to provide a full
range of options, such as paratransit and rural transit service. In addition to the regionally
funded elements, local bus services will be funded by individual jurisdictions to
supplement regional services.

Discussions with Pinal County staff confirmed that the County has no transit service at
this time. Maps presenting planned service improvements in the RTP contain footnotes
stating that “Regional transportation facilities in Pinal County are planned by the Central
Arizona Association of Governments (CAAG).” Valley Metro and ADOT provide
support for the formation and maintenance of carpools in Pinal County.

Suggested Implementing Agency

This measure would be implemented by the Maricopa Association of Governments, Pinal
County and CAAG.

-Cost
No funds have been allocated for transit in Pinal County therefore it is not possible to

determine a cost for the coordination proposed in this measure.

Emission Reduction

No estimate of the reduction in PM ;¢ emissions is available for this measure. As noted in
the discussion of Measure #43, transit buses have PM;y drawbacks.

e Transit bus exhaust PM;¢ emissions are almost 100 times higher than PM,
emissions from light-duty vehicles (passenger cars and light-duty trucks). This
estimate is based on a comparison of vehicle class emission estimates from EPA’s

" http:/fwww.mag. maricopa.gov/pdficms.resource/2006 _RTP_update-final book95739.pdf
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mobile source emission factor model MOBILEG6.2. The exhaust emissions
increase could be diminished or offset through the use of lower sulfur fuel and/or
particulate traps.

e An analysis of fugitive dust emissions from transit buses versus light-duty
- vehicles indicates that a typical bus when fully loaded (i.e., 100% ridership) will
reduce PM,o emissions by 20% relative to an equivalent number of passenger car
trips. The analysis also shows that if the bus ridership drops below 75%, car trips
will produce lower levels of PM ) than a single bus trip. The problem is that
transit buses are significantly heavier than cars and the weight term of the fugitive
dust equation for paved roads increases in a nonlinear manner.

Cost Effectiveness

The information presented above suggests that the reduction in PM; emissions
associated with improved transit service is likely to be quite limited and the cost
effectiveness of that reduction will be extremely expensive.

Implementation Issues/Comments

Transit (including park-and-ride lots) is an extremely expensive form of pollution control.
It has high fixed and operational expenses, and if they are fully allocated to reduce
emissions, the cost effectiveness is expensive in terms of $/ton reduced. Transit is
typically used as an ozone control measure, not as a fugitive dust control measure.
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45. INCREASE_FINES FOR OPEN BURNING

The Maricopa County regulates all open outdoor fires." The purpose of the program is to
limit the emissions of air contaminants that are produced from open burning. Any
burning of material outdoors (where a flue or chimney is not used) is generally prohibited
unless it is one of the following exempt processes:

Domestic cooking for immediate human consumption.

Warmth for human beings.

Recreational purposes, where the burning material is clean, dry wood or charcoal.

Branding animals.

Orchard heaters for frost protection in farming or nurseries.

Disposal of dangerous materials.

Fire extinguisher training — limited to small fires in a small container, such as a

wastebasket.

8. Testing potentially explosive or flammable products in accordance with the
Department of Transportation or Defense guidelines.

9. Testing potentially explosive-containing products for commercial, military, and
law enforcement uses.

10. Fire fighting training areas and training structures when the sole source of flame

is a burner fueled by LP gas or natural gas.

Nk L=

The penalty for an unpermitted open burn is set in ARS 49-501 Unlawful Open Burning;
Definition; Exceptions; Fine.! Any violation is punishable by a fine not to exceed $25.
Discussions with Maricopa County inspectors and enforcement staff indicate that the
amount of the fine is insufficient to deter the behavior of repeat offenders.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

Cost

No estimate of the cost of implementing this measure is available.

" http://www.maricopa.goviag/divisions/compliaince/dust/open_burning/Default.aspx
Y http:/fwww.azleg. state.az.us/FormatDocument.asp?inDoc=/ars/49/00501 htm& Title=49&DocType=ARS
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Emission Reduction

The 2005 PM ), emission inventory estimates that open burning produces 11.5 tons/year
of PMjo. This source category represents 0.013% of the inventory for the nonattainment
area. This estimate, however, only accounts for emissions from permitted burns; no
estimate .of the emissions produced by unpermitted burns is included in the inventory.
Discussions with Maricopa County indicate that they have no data on the frequency of
occurrence of unpermitted open burns. A review of their complaint files indicates that
the number of complaints is roughly double the number of permitted burns. Assuming
the same amount of material is burned in unpermitted burns and the complaints quantify
the extent of the activity, the level of PM o emitted is roughly 23 tons/year and accounts
for a very small portion of the inventory.

Cost Effectiveness

No estimate of the cost effectiveness of this measure is available.

Implementation Issues/Comments

Despite the limited emissions benefit of this measure, it is important to note that open
burning has been observed in the Salt River on days when the ambient standard has been
exceeded. One was observed at the facility located next to the 43™ Avenue monitoring
site. Discussions with Maricopa County staff indicate that some facilities in the Salt
River area are repeat offenders and are undeterred by $25 fines.

A statute change is required to implement this measure.



46. RESTRICT USE OF OUTDOOR FIREPLACES AND
AMBIENCE FIREPLACES IN THE HOSPITALITY
INDUSTRY

Wood burning in Maricopa County is governed by a mixture of ordinances and rules.
The goal of this measure is to close loopholes within this regulatory structure that allow
some wood burning activity to continue on high pollution advisory (HPA) days. ARS 9-
500.16" requires cities and towns to adopt, implement and enforce ordinances that
prohibit the installation or construction of a fireplace or wood burning stove after 1998
unless it meets clean burning standards (e.g., gas or electric log, EPA certification, etc.).
The statute, however, allows flexibility for ordinances to provide exemptions for
industrial equipment, cooking devices and outdoor fireplaces.

The Maricopa County Residential Woodburning Restriction Ordinance' restricts
residential wood burning in a non-approved device (which is generally pre-1998 stoves,
etc.) when monitoring or forecasting indicates that carbon monoxide (CO) and/or
particulate standards are likely to be exceeded between October 1% and February 29™.
The rule applies to woodburning devices that heat the interior of residences. Barbecue
devices, fire pits or mesquite grills are specifically exempted.

Maricopa County Rule 318 sets standards for residential woodburning devices that may
be exempted from the restrictions established in the Residential Woodburning Restriction
Ordinance. Approved woodburning devices include EPA-certified stoves, pellet stoves,
gas burning appliances and masonry heaters that meet EPA performance standards. The
rule applies to all residences, defined to include single and multiple dwellings, motels,
hotels, dormitories, etc. Woodstoves, woodheaters or conventional woodstoves are
defined to not include a barbecue device, a cookstove, a boiler or a furnace. It is not clear
whether it addresses outdoor fireplaces or pits. Ambience fireplaces in the hospitality
industry do appear to be covered.

Suggested Implementing Agency

This measure would be implemented by Maricopa County, cities and towns.

" http://www.azleg.state.az.us/FormatDocument.asp? inDoc=/ars/9/00500-
16.htm&Title=9&DocType=ARS

Y http://maricopa.goviag/divisions/planning _analysis/rules/docs/rwro991 1 pdf
Y hup.//maricopa.goviag/divisions/planning analysis/rules/docs/318-9904.pdf
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Cost

No estimate of the cost of implementing this measure is available.

Emission Reduction

Emissions from outdoor fireplaces, pits and the hospitality industry are not included in
the PM inventory. Residential woodburming is estimated to produce 231.2 tons/year of
PM;o emissions in the nonattainment area and account for 0.25% of the inventory. The
activities targeted by this measure are expected to represent a fraction of this category of
emissions. Therefore, the emission reductions attributed to this measure will be small.

Cost Effectiveness

The Most Stringent Measure Analysis* evaluated two relevant woodburning control
measures. The cost effectiveness estimates for the measures are:

e Retrofit existing fireplaces and woodstoves — $190,000/ton of PM;o removed; and
e Curtailment of woodheating — $132,000/ton of PM, removed.

Implementation Issues/Comments

Revisions to ARS 9-500.16 and Maricopa County Rules would be required to implement
this rule. Current penalties imposed under the Maricopa County Residential
Woodburning Restriction Ordinance are $50 for the second violation and $100 for the
third and subsequent violations. It is unclear if these fines need to be revised to support
the implementation of this measure.

" Most Stringent PM;, Control Measure Analysis, prepared for Maricopa Association of Governments by
Sierra Research, May 13, 1998.
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2007 MAG PM-10 Control Measure Summary

Cost-Effectiveness
No. Class Description ($/ton PM-10) Analysis Unit
1 Fugitive Dust Control  Public Education & Outreach With Local Government Assistance $7,898 Metropolitan Planning Area (per day)
2 Fugitive Dust Control  Extensive Dust Control Training Program $12,494 50-Acre Construction Project
3 Fugitive Dust Control ~ Core Dust Control Training Program $9,086 50-Acre Construction Project
4 Fugitive Dust Control  Dust Managers at Construction Sites of 50+ Disturbed Acres $14,285 167-Acre Construction Project
5 Fugitive Dust Control ~ Dedicated Coordinator for Unpaved Road & Vacant Lots $534 Metropolitan Planning Area (per year)
6 Fugitive Dust Control ~ Strengthen Stringency & Enforcement of Trackout Provisions $67,653 Access Point/Yr
7 Fugitive Dust Control  Increase Fines for Dust Control Violations & Publish Violators List Unknown Access Point/Yr
8 Fugitive Dust Control  Establish Certification Program for Industry-Standard Dust-Free Developments $10,752* Access Point/Yr
9 Fugitive Dust Control ~ Better Defined Rule 310 Tarping Requirements That Include Bed Enclosure $16,085 Truck-Operating Day
10 Fugitive Dust Control  Conduct Just-In-Time Grading Unknown 50-acre project
11 Fugitive Dust Control  Establish Continuous Monitoring Requirements for Permitted Sources Over 50 Acres $21,530 50-Acre Construction Project
12 Fugitive Dust Control  Conduct Mobile Monitoring to Measure PM-10 and Issue NOVs $54,233 Property-yr
13 Fugitive Dust Control ~ Cease Dust Generation Activities During Stagnation Conditions Unknown Access Point/Yr
14 Fugitive Dust Control  Establish Maintenance Requirements for Paved Roads & Parking Lots $320,444 parking lot-yr
15 Fugitive Dust Control ~ Conduct Nighttime Inspections $10,752* Facility-Year
16 Fugitive Dust Control  Increase Inspection Frequency for Permitted Facilities $65,765 Facility-year
17 Fugitive Dust Control  Increase Number of Proactive Inspections in Areas of Highest PM-10 Emission Densit $65,899 Facility-year
18 Fugitive Dust Control  Notify Violators More Rapidly to Promote Immediate Compliance $122,575* Facility-Year
19 Industry Fully Imptement Rule 316 $32,276** Facility-Year
20 Industry Require Private Companies to Use PM-10 Certified Sweepers on Paved Areas (Includ $320,444 Parking Lot-Year
21 Industry Shift Hours of Operation During Stagnant Conditions in November-February Unknown Access Point/Yr
22 industry Model Cumulative Impacts for New or Modified Existing Sources $141** Access Point/Yr
23 Industry Conduct Nighttime and Weekend Inspections $10,752 50-Acre Project
24 Nonroad Aclivities Ban or Discourage Leaf Blower Use on High Pollution Advisory Days $21,851 Residential Maintenance Day
25 Nonroad Activities Encourage Use of Leaf Vacuums to Replace Blowers NA Vacuum Unit-Operating Day
26 Nonroad Activities Reduce Off-Road Vehicle Use in High Off-Road Activity Areas (Including Vehicle Impc $230 Open Space Acre-Yr
27 Nonroad Activities Create Incentive Fund for Nonroad Diesel Engine Retrofits & Encourage Early Replac $48,000** Regionwide
28 Nonroad Activities Update Statutes to Require Ultra-Low Sulfur Diesel Fuels for Nonroad Equipment $16,000** Regionwide
29 Paved Roads Sweep Streets With PM10-Certified Street Sweepers $4 centerline mile-yr
30 Paved Roads Retrofit Onroad Diesel Engines $120,000** Regionwide
31 Paved Roads Repave or Overlay Paved Roads with Rubberized Asphalt $2,460,441** centerline mile-yr
32 Unpaved Parking Lots  Pave or Stabilize Existing Unpaved Parking Lots (Including Strengthened Enforcemen $21,1624 Parking Lot-Year
33 Unpaved Roads Pave or Stabilize Existing Dirt Roads & Alleys $141 Metropolitan Planning Area (per year)
34 Unpaved Roads Limit Speeds to 15 mph on High Traffic Dirt Roads $899 Road Mile-Year
35 Unpaved Roads Prohibit New Dirt Roads Including Those Associated With Lot Splits $2,646 Road mile-year
36 Unpaved Shoulders  Pave or Stabilize Unpaved Shoulders $18,452 Centerline Mile-Yr
37 Fugitive Dust Control ~ Pave or Stabilize Unpaved Access to Paved Roads $168,025% Access Point/Yr
38 Vacant Lots Strengthen & Increase Enforcement of Rule 310.01 for Vacant Lots $31,814 vacant lot-yr
39 Vacant Lots Restrict Vehicular Use & Parking on Vacant Lots $30,706 vacant lot-yr
40 Vacant Lots Enhanced Enforcement of Trespass Ordinances & Codes $7,961 vacant lot-yr
41 Vacant Lots Vacant Lots Stabilized by County if Owners Do Not Respond, Including Use of Proper $31,367 vacant lot-yr
42 Traffic Flow Improvements Schedule Improvements on Parallel Streets to Retain Alternate Route Options Along P Unknown vacant lot-yr
43 Transit Build Park and Ride Lots Earlier Unknown vacant lot-yr
44 Transit Coordinate Public Transit Services with Pinal County Unknown vacant lot-yr
45 Woodburning Increase Fines for Open Burning (Currently $25) Unknown unpermitted burn
46 Woodburning Restrict Use of Outdoor Fireplaces & Pits and Ambience Fireplaces in Hospitality Indu $161,0000 outdoor fireplace

* Cost and benefits are based increasing rule effectiveness from 50% to 80% as calculated in measure #23.
** See report for description of cost/benefit calculations.
*** Unpaved road dust palliative treatment was identified as the most cost effective control available to a new facility proponent
A For measures with multiple cost effectiveness estimates, the mid point was chosen for display. '
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Public Education & Outreach With Local G t Assist

Number: 1
Class: Fugitive Dust Control
Analysis Unit: Metropolitan Pl Area (per day)
Total Cost: $2,808 per day
PM10 Reductions (ib): 711 per day
PM10 Reductions (tons): 0.36 per day
C/E Ratio ($/b): $3.95

CJE Ratio ($Iton)_: $7,898

Data from Sacramento 2006 Spare the Air Evaluation/ Communications Office:

2006 Ozone Season Budget = $584,000

Days in Ozone Season = 184 .

% Purposeful Trip Reducers (of drivers) = 1.80% Average over 7 years

Mean No. of Daily Trips Avoided/Driver = 28

Total number of drivers in Sacramento NA = 1,392,467 .

Total 2005 Sac NA VMT = 48,408,524 from Sac Regional NA 8-Hr Ozone Rate of Progress Report (Feb. 2006)
Estimated 2005 Households = 505,500 based on U.S. Census 2000 data projected to 2005 using populati
Program Cost per Household ($/day) = $0.006

Average Vehicle Trip Length (miles) = 9.87 U.S. DOT 2001 NHTS Summary of Travel Trends

Estimated Total VMT/day reduced in Sac NA = 692,680 %: Sacramento VMT reduction

Maricopa County Emission Benefits (County VMT and PM10 EFs from draft 2005 Periodic Emission Inventory for PM10, 1/23/07):

Maricopa County 2005 PM10 Nonattain Area VMT = 78,309,918
Maricopa County 2005 PM10 Modeling Area VMT = 77,782,356
Program Cost for Maricopa County/Day = $2,808
Estimated 2005 Households = 1,340,638
Program Cost per Household ($/day) = $0.002 Maricopa Cty VMT reduction
PM10
Paved/ Facility - PM10 EF VMT Reduced
Unpaved Type Emission Type (g/mi) 2005 VMT* Reduction**  (tpd)
Paved Low ADT Arterials Fugitive Dust 154 9,753,913 46,562 0.079
Paved High ADT Arterials Fugitive Dust 0.58 40,436,768 193,033 0.123
Paved Freeways Fugitive Dust 0.15 28,119,237 134,233  0.022
Unpaved  High Traffic Fugitive Dust 666.62 26,916 128  0.094
Unpaved _ Low Traffic Fugitive Dust 666.62 4,517 22 0016
All Total All Facilities Fugitive Dust 78,341,351 373,979 0335
All ._Total All Facifities Exhaust/Tire-Brake ! 0.050 78,309,918 373,979 0.021
All Total All Facilities All 0.356

* VMT in PM10 Nonattainment Area adjusted from the PM10 Modeling Area for paved and unpaved roads.
Sum of VMT for paved and unpaved roads are higher than estimated total Nonattainment Area VMT in report.

Cost Effectiveness:
Total Cost ($/day) = $2,808
Total PM10 Reduction (fons/day) = 0.356
Total PM10 Reduction (lb/day) = 7111
Cost Effectiveness Ratio ($/ton) = $7,898
Cost Effectiveness Ratio ($/Ib) = $3.95
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Extensive Dust Control Training Program

Number: 2
Class: Fugitive Dust Control

Analysis Unit: 50-Acre Construction Project

Total Cost:  $111,670

PM10 Reductions (Ib): 17,875
PM10 Reductions (tons): 8.94

CIE Ratio ($/Ib): $6.25
CIE Ratio ($ton): _ $12,494

Construction/Operational Cost:

Training Cost
Project Size =
Residential Project Duration =

Dust Control Class Duration =

Class Travel Time =

Total Class Time =

Construction Foreman
Compensation Rate =

Number of Trained Foremen
Per Site =

Training Cost =
Useful Life of Training =

Capital Recovery Factor =
Annualized Training Cost =
Training Cost Per Project =

Additional Watering Cost

Baseline Watering Control
Efficiency =

Baseline Watering Interval =

Fraction of Construction Site
Under Active Distrubance =

Surface Coverage Rate =
Water Application Rate =

Number of Watering Passes =
Baseline Watering Duration =
Water Application Rate =
Number of Truck Fillings =
Travel and Filling Time =
Baseline Truck Use Time =

50 acres (assumed)
6 months (Section 7.7, CARB Area Source Methodologies,
August 1997)
4 hr (Section 94 handbook, Clark County Department of
Comprehensive Planning, January 2001)
2 br (estimated)
6 hr

$30.68 /hr (Bureau of Labor Statistics, USDL - Phoenix AZ)
4 /50-acre project (Clark County Dust Control Program, 1/07)

$736.37 total
3 yr(Section 94 handbook, Clark County Department of
Comprehensive Planning, January 2001)
0.402
$296.10 fyr
$148.05 /50-acre project

50% (assumed from MCAQD rule effectiveness study)

4.0 br (Particulate Emission Measurements from Controlled
Construction Activities, MR, April 2001, test
series 701)

30% (estimated)
15.0 acres
2.9 acre/tr (Draft Regutation Vi Staff Report,
SJVUAPCD, September 2001)
629 gal/acre (Draft Regulation VIl Staff Report,
SJVUAPCD, September 2001)
2.5 passes/10 hr day
12.8 hr/10 hr day
77,996 galday
10 fillings/day
5.0 hr/day
17.8 hriday

Assume that one additional water truck is used onsite in the controlled scenario.

Additional Truck Use Time =
Project Construction Days =

‘Water Truck Rental Rate =
Equipment Operator Rate =
Total Water Truck Rate =

Total Cost =
Baseline Emissions:

Construction Site Area =
Construction Emission Factors =

Residential Project Duration =

Earthmoving Duration =
Non-Earthmoving Emissions =
Earthmoving Emissions =
Total Uncontrolled

Project Emissions =

Fraction of Construction Site
Under Active Distrubance =

Number of Water Trucks

10.0 hr/day
133 day/50 acre project

$ 6275 mr(Empire Southwest, 1/29/07)
$21.20 /hr (Bureau of Labor Statistics, USDL - Phoenix AZ)
$83.94 Mr
$839.41 /day
$111,522 /50 acre project

$111,670 /50 acre project

50 acres

0.11 ‘ton PM10/acre-month - non-earthmoving activities
(Section 7.7, CARB Area Source Methodologies,
August 1997)

0.42 ton PM10/acre-month - earthmoving activities
(Section 7.7, CARB Area Source Methodologies,
August 1997)

6 months/project (Section 7.7, CARB Area Source
Methodologies, August 1997)
0.75 months/project (MAG, May 1998)
28.9 ton PM10/project
15.8 ton PM10/project

44.6 ton PM10/project

30% (estimated)
15 acres
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Operating = 1.5 ftrucks/site (estimated)
Water Application Rate = 629 galfacre (Draft Regulation Vil Staff Report,
SJVUAPCD, September 2001)
= 9,435 gal/15 acre disturbed area

Water Truck Capacity = 8,000 gal (assumed)
Surface Coverage Rate = 2.9 acre/hr (Draft Regulation Vil Staff Report,
SJVUAPCD, September 2001)
= 1,824
= 2,736 gal/hr-truck
Watering Time Per Truckload = 2.9 hrftruckload
Water Truck Filling Time = 0.5 hritruckload (estimated)
Water Truck Effective .
Watering Time = 3.4 hritruckload
Effective Surface Coverage
Rate = 2,337 gal/hr-truck
Watering Interval = 40 hr
Control Efficiency = 49.9% {Particulate Emission Measurements from Controlled
Construction Activities, MRI, Aprit 2001, test
series 701)
Baseline Emissions = 22.3 ton PM10/50 acre project
Controlled Emissions:
Number of Water Trucks
Operating = 2.5 trucks/site
Effective Surface Coverage
Rate = 3,894 galhr - 2.5 trucks
Watering Interval = 24 tr
Control Efficiency = 70.0% (Particulate Emission Measurements from Controllec
Construction Activities, MRI, April 2001, test
series 701)
Controlled Emissions = 13.4 {on PM10/50 acre project
Emission Reduction:
Emission Reduction = 8.9 ton PM10/50 acre project
= 17,875 b PM10/50 acre project
Cost-Effectiveness:
Cosl-Effecﬁveness = $12,494 /ton PM10

= $6.25 b PM10
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Core Dust Control Training Program

Number: 3
Class: Fugitive Dust Control

Analysis Unit: 50-Acre Construction Project

Total Cost:  $55,782

PM10 Reductions (Ib): 11,172
PM10 Reductions (tons): 5.59
C/E Ratio ($/ib): $4.99

C/E Ratio ($/ton):  $9,986

Construction/Operational Cost:

Training Cost
Project Size =
Residential Project Duration =

Dust Control Class Duration =

Class Travel Time =

Total Class Time =

Construction Foreman
Compensation Rate =

Number of Trained Foremen
Per Site =

Training Cost =
Useful Life of Training =

Capital Recovery Factor =
Annualized Training Cost =
Training Cost Per Project =

Video and Training Material Cost

Material Preparation Costs =

Number of Active Construction
Sites > 50 Acres =

Training Material Lifespan =
Training Material Cost
Per 50-ac Project =

Additionaf Watering Cost

Baseline Watering Control
Efficiency =

Baseline Watering Interval =

Fraction of Construction Site
Under Aclive Distrubance =

Surface Coverage Rate =
Water Application Rate =

Number of Watering Passes =
Baseline Watering Duration =
Number of Water Trucks =
Water Application Rate =
Number of Truck Fillings =
Travel and Filling Time =
Baseline Truck Use Time =

$

$

50 acres (assumed)

6 months (Section 7.7, CARB Area Source Methodologies,

August 1997)
4 hr (Section 94 handbook, Clark County Department of
Comprehensive Planning, January 2001)
2 br (estimated)
6 bhr

$30.68 /hr (Bureau of Labor Statistics, USDL - Phoenix AZ)
1 /50-acre project {assumed)

$184.09 total
3 yr (Section 94 handbook, Clark County Department of
Comprehensive Planning, January 2001)
0.402
$74.03 fyr
$37.01 /project

100,000 (estimated)

800 equivalent 50-ac projects (2005 Periodic Emission Inventory

for PM10, MCAQD, 1/07)
3 yr (estimated) .

20.83 /50-ac project

50% (assumed from MCAQD rule effectiveness study)

4.0 br (Particulate Emission Measurements from Controlled

Construction Activities, MRI, April 2001, test
series 701)

30% (estimated)
15.0 acres
2.9 acrefhr (Draft Regulation Vil Staff Report,
SJVUAPCD, September 2001)
629 gallacre (Draft Regulation VIl Staff Report,
SJVUAPCD, September 2001)
2.5 passes/10 hr day
12.8 hr/day
2 trucks/day
23,399 gal/day
3 fillings/day
1.5 hr/day
7.2 hriday-truck

Assume that 0.5 additional water trucks are used onsite in the controlled scenario.

Additional Truck Use Time =
Project Construction Days =

Water Truck Rental Rate =
Equipment Operator Rate =
Total Water Truck Rate =

Total Cost =

Baseline Emissions:

Construction Site Area =
Construction Emission Factors =

Residential Project Duration =

Earthmoving Duration =
Non-Earthmoving Emissions =

5.0 hr/day
133 day/50 acre project

$62.75 /hr (Empire Southwest, 1/29/07)
$21.20 /hr (Bureau of Labor Statistics, USDL - Phoenix AZ)
$83.94 /hr

$419.71 Iday

$55,761 /50 acre project

$55,782 /50 acre project

50 acres

0.11 ton PM10/acre-month - non-earthmoving activities
(Section 7.7, CARB Area Source Methodologies,
August 1997)

0.42 ton PM10/acre-month - earthmoving activities
(Section 7.7, CARB Area Source Methodologies,
August 1997)

6 months/project (Section 7.7, CARB Area Source
Methodologies, August 1997)
0.75 months/project (MAG, May 1998)
28.9 ton PM10/project
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Earthmoving Emissions =
Total Uncontrolled
Project Emissions =

Fraction of Construction Site
Under Active Distrubance =

Number of Water Trucks
Operating =
Water Application Rate =

Water Truck Capacity =
Surface Coverage Rate =

"o

Watering Time Per Truckload =

Water Truck Filling Time =

Water Truck Effective
Watering Time =

Effective Surface Coverage
Rate =

Watering Interval =

Control Efficiency =

Baseline Emissions =

Controlled Emissions:

Number of Water Trucks
Operating =

Effective Surface Coverage
Rate =

Watering Interval =

Control Efficiency =

Controlled Emissions =

Emission Reduction:

Emission Reduction =

Cost-Effectiveness:

Cost-Effectiveness =

15.8 ton PM10/project

44.6 ton PM10/project

30% (estimated)
15 acres

1.5 trucks/site (estimated)
629 galfacre (Draft Regulation Vill Staff Report,
SJVUAPCD, September 2001)
9,435 gal/15 acre disturbed area
8,000 gal (assumed)
2.9 acre/hr (Draft Regutation VI Staff Report,
SJVUAPCD, September 2001)
1,824
2,736 gal/r-truck
2.9 hritruckload
0.5 hritruckload (estimated)

3.4 hrftruckload

2,337 gal/mr-truck
4.0 hr

49.9% (Particulate Emission Measurements from Controlled
Construction Activities, MRI, April 2001, test
series 701)

22.3 ton PM10/50 acre project

2.0 trucks/site

3,115 galmr - 2.0 trucks
3.0 hr

62.4% (Particulate Emission Measurements from Controlled
Construction Activities, MRI, April 2001, test
series 701)

16.8 ton PM10/50 acre project

5.6 ton PM10/50 acre project
11,172 b PM10/50 acre project

$9,986 /ton PM10
$4.99 fib PM10
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Dust Managers at Construction Sites of 50+ Disturbed Acres

Number: 4
Class: Fugitive Dust Control

Analysis Unit: 167-Acre Construction Project

Total Cost: $381,067

PM10 Reductions (Ib): 53,354
PM10 Reductions (tons): 26.68
C/E Ratio ($/ib): $7.14

C/E Ratio ($/ton):  $14,285

Construction/Operational Cost:

Dust Manager Cost
Project Size = 167 acres (assumed)
Residential Project Duration = 6 months (Section 7.7, CARB Area Source Methodologies,
August 1997)
Dust Manager
Compensation Rate = $35.00 /hr (estimated)
Project Construction Hours = 10 hr/day (assumed)
Project Construction Days = 133 day/50 acre project
Dust Manager Cost = $46,500 /167-acre project)
Additional Watering Cost
Baseline Watering Control :
Efficiency = 50% (assumed from MCAQD rule effectiveness study)
Baseline Watering Interval = 4.0 hr(Particulate Emission Measurements from Controlled
Construction Activities, MRI, April 2001, test
series 701)
Fraction of Construction Site
Under Active Distrubance = 30% (estimated)
= 50.0 acres (Clark Co. threshold for dust manager requirement)
Surface Coverage Rate = 2.9 acre/hr (Draft Regulation VI Staff Report,
SJVUAPCD, September 2001)
Water Application Rate = 629 gal/acre (Draft Regulation VIII Staff Report,
SJVUAPCD, September 2001)
Number of Watering Passes = 2.5 passes/10 hr day
Baseline Watering Duration = 42.8 hr/10 hr day
Water Application Rate = 259,987 gallday
Number of Truck Fillings = 33 fillings/day
Travel and Filling Time = 16.5 hr/day
Baseline Truck Use Time = 59.3 hr/day
Number of Water Trucks
Required = 5.0 /167-ac project

Assume that 2.5 additional water trucks are used onsite in the controlled scenario (50% increase).

Additional Truck Use Time = 30.0 hr/day
Project Construction Days = 133 day/167-acre project (WRAP Fugitive Dust Handbook, 2006)
Water Truck Rental Rate = $ 6275 /hr (Empire Southwest, 1/29/07)
Equipment Operator Rate = $21.20 /hr (Bureau of Labor Statistics, USDL - Phoenix AZ)
Total Water Truck Rate = $83.94 /hr
= $2,518 Iday

"ot

$334,567 /167-ac project

Total Cost = $381,067 /167-ac project
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Baseline Emissions:

Construction Site Area = 167 acres

Construction Emission Factors = 0.11 ton PM10/acre-month - non-earthmoving activities
(Section 7.7, CARB Area Source Methodologies,
August 1997)

= 0.42 ton PM10/acre-month - earthmoving activities
(Section 7.7, CARB Area Source Methodologies,

August 1997)
Residential Project Duration = 6 months/project (Section 7.7, CARB Area Source
Methodologies, August 1997)
Earthmoving Duration = 0.75 months/project (MAG, May 1998)
Non-Earthmoving Emissions = 96.4 ton PM10/167-ac project
Earthmoving Emissions = 52.6 ton PM10/project
Total Uncontrolled
Project Emissions = 149.0 ton PM10/167-ac project
Fraction of Construction Site
Under Active Distrubance = 30% (estimated)
= 50 acres
Number of Water Trucks
Operating = 5.0 trucks/site (estimated)
Water Application Rate = 629 gallacre (Draft Regulation VIi Staff Report,
SJVUAPCD, September 2001)
= 31,513 gal/15 acre disturbed area
Water Truck Capacity = 8,000 gal (assumed)
Surface Coverage Rate = 2.9 acre/tr (Draft Regulation Vili Staff Report,
SJVUAPCD, September 2001)
= 1,824 gal/hr-truck
= 9,121 gal/hr-9 trucks
Watering Time Per Truckload = 4.4 hr/truckload
Water Truck Filling Time = 0.5 hr/truckload (estimated)
Water Truck Effective
Watering Time = 4.9 hr/truckload
Effective Surface Coverage
Rate = 8,187 gal/hr-truck
Watering Interval = 3.8 hr
Control Efficiency = 52.3% (Particulate Emission Measurements from Controlled
Construction Activities, MRI, April 2001, test
series 701)
Baseline Emissions = 71.1 ton PM10/167-ac project
Controlled Emissions:
Number of Water Trucks
Operating = 8.0 trucks/site
Effective Surface Coverage
Rate = 13,099 gal/tr - 8.0 trucks
Watering Interval = 24 hr
Control Efficiency = 70.2% (Particulate Emission Measurements from Controlled
Construction Activities, MRI, April 2001, test
series 701)
Controlled Emissions = 44.5 ton PM10/50 acre project
Emission Reduction:
Emission Reduction = 26.7 ton PM10/167-ac project

= 53,354 b PM10/167-ac project

Cost-Effectiveness:

Cost-Effectiveness = $14,285 /ton PM10
= $7.14 [Ib PM10
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Dedicated Coordinator for Unpaved Road & Vacant Lots

Number: 5§
Class: Fugitive Dust Control

Analysis Unit: Metropolitan Planning Area (per year)

Total Cost: $84,486
PM10 Reductions (Ib): 316,193
PM10 Reductions (tons): 158.10
C/E Ratio ($/lb): $0.27
C/E Ratio ($/ton): $534
Treatment/Operational Cost:
Cost Control Cost Selected
Treat: per Mile _ Efficiency Effectiveness ($/b) Treatment
Soil Sement $2,128 58.3% 1.06
Coherex $1,261 35.2% 0.63 i
Ligno 10 $769  21.9% 0.38 [BERIEES (because most cost-effective)
Road Oyl $2,322 39.3% 1.16
Road Traffic* Daily
Unpaved Road Type Miles* __(veh/day) VMT
Total Low Traffic Roads 1129.2 4 4,517
Total High Traffic Roads 2243 120 26,916

* C. Authur, MAG Inventory

Percent of High Traffic Unpaved Roads Stabilized Each Year with
Most Cost-Effective Treatment =

Annual Treatment Cost =
Inspection/Enforcement Cost:
Dust Coordinator
Hourly Compensation Rate =
Annual Compensation Rate =
Annualized Vehicle Use Cost =
Annual Cost for Collecting &
Analysis of Traffic Counts =
Total Cost:

Total Annual Cost =

Baseline Emissions:

Uncontrolled Emission Factor =

$17,249

$24.09 /hr (J. Crumbaker/MCAQD, 1/23/07)
$50,200 Hyr

$ 7,037 per year (based on default values from 2004 BLS Consumer Expenditure Survey
and excluding loan finance charges)

$10,000 /yr (estimated)

$84,486 fyr
$ 3,767 /mi-yr

666.62 g/mile (MAG Inventory)

Uncontrolled Emissions on Targeted High Traffic Roads

Before Annual Treatment =

Controlled Emissions:

1,443,805 Ib/yr

Treatment Type = Ligno 10
Control Efficiency = 21.9% Iblyr
Controlled Emissions on High Traffic Roads
After Annual Treatment = 1,127,612 Iblyr
Emission Reduction:
Emission Reduction = 316,193 Ib/yr
= 158.1 ton/yr
= 7.0 ton/mi-yr
Cost-Effectiveness:
Cost Effectiveness = $0.27 /b PM-10
$534 /ton PM-10
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Strengthen Stringency & Enforcement of Trackout Provisions

Number: 6
Class: Fugitive Dust Control

Analysis Unit: Access Point/Yr

Total Cost: $7,267
PM10 Reductions (Ib): 214.8
PM10 Reductions (tons): 0.1
C/E Ratio ($/b): $33.83
CIE Ratio ($/ton): $67,653
Construction/Operational Cost:
Sweeping Cost = $65 /centerline-mile - scheduled contract service

K. McMullen, 6/28/06)
= $33 Nane-mile - scheduled contract service

Length of Trackout = 455 ft (minimum measured in Salt River TSD, ADEQ, 9/05)
Sweeping Frequency = 5 times per day (assumed)
Operating Scheduie = 250 dayfyr (estimated)
Annual Sweeping and Travel
Distance = 108 mifyr
Total Annual Cost = $3,501 /yr-access point

Inspection/Enforcement Cost:

Number of Access Points

Inspected = 30 /day (estimated)
Daily Inspection Time Per
Access Point = 0.27 hr/access point-day
= 66.67 hrfaccess point-yr
Inspector Labor Rate = $24.09 fhr
Annuat Access Point
Inspection Cost = $1,606 /access point-yr
Annual Number of NOVs )
Issued = 24 Jaccess point-yr (assumed)
Clerical Processing Time = 2 hi/NOV (estimated) ;
Clerical Rate = $ 13.89 fhr (Bureau of Labor Statistics, May 2005 MSA Wage Estimates for Phoenix, mean for Office & Admin Support)
Clerical Cost = $ 667 [access point-yr
Supervisor Processing Time = 2 hr/NOV (estimated)
Supervisor Rate = $31.11 for (J. CrumbakerMCAQD, 1/23/07)
Supervisor Cost = $1,493 /access point-yr
Total Inspection and -
Enforcement Cost = $3,766 laccess point-yr
Total Cost:
Total Cost = $7,267 laccess point-yr

Baseline Emissions:

Daily Operating Rate = 10 hr/day (assumed)
Minimum Access Point
Traffic Volume = 8 heavy duty truck crossings/hr (assumed)
= 4 heavy duty truck exits/r
= 80 heavy duty truck crossings/day
= 40 heavy duty truck exits/day

Uncontrolied Deposition
to Paved Road = 0.0033 Ibflight duty vehicle-exit (Particulate Emission Measurement

from Controlled Construction Activities,
EPA/600/R-01/031, EPA, April 2001)

0.0008 Ib/pickup tire-pass

0.0021 Ib/18-wheel heavy duty truck tire (based on tread area
and wheel force ratios)

= 0.0378 1b/18-wheet truck
Control Efficiency of 20 Foot

Paved Approach = 42% (MRI, April 2001)
Rule 310 Required Paved Approa 100 ft (Rule 310, Table 17)
Control Efficiency of 100 Foot

Paved Approach = 81.4%
Controlled Deposition

to Paved Road = 0.0070 1b/18-wheel truck
Deposition to Paved Road Rate = 0.28 b soil/facility-day
Deposition Fraction Emitted

as PM10 = : 30% (M. Zeldin email, 10/8/02)
Increase in Street Emission Rate 0.08 Ib PM10/acility-day

= 30.9 b PM10/facility-yr
Controlied Emissions:
Salt River Traffic Volume = 19,000 vehicles/day (27th Avenue, 2002, 2003 Average

Weekday Traffic, MAG,9/04)
= 4,750 vehicles/lane-day
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= 356 average hourly traffic-1 lane, mid-day
Street Surface Deposition Length: 455 ft (minimum measured in Salt River TSD, ADEQ, 9/05)

Street Surface Deposition Width =
Street Surface Deposition Area =

Initial Street Soil Loading =

Average Silt Content =

Initial Street Silt Loading =

Average Vehicle Weight =

Initial Street Vehicle Emission
Factor =

Deposition Area Length =

Deposition Area Initial Emission
Rate =

Deposition Area Background
Deposition Rate =

Maximum Emission Rate Increase
From Facility Deposition =

Maximum Cumulative Deposition
Area Emission Rate =

Equilibrium Silt Loading =

Equilibrium Soil Loading =
Equilibrium Deposition Area

Soil Load =
Initial Depaosition Area Soil Load =

Deposition Area Soil Load
Increase from Facility Traffic =
Soil Transfer Rate from Facility to

Deposition Area =
Time to Reach Equilibrium =

Control effectiveness will be optimized if the interval between sweepings is kept shorter than the time to

12 ft (estimated)
5,460 ft2

2.45 grfft2 (PM10 Emission Inventory, Engineering-Science,

10/87, p. 2-3, South Central)

1.71 glm2

5% (PM10 Emission Inventory, Engineering-Science, 10/87,

p. 2-3, South Central)-.
0.09 g/m2
3.0 ton/vehicle-avg.

0.0021 Ib PM10/VMT (AP-42, 13.2.1-1, 1/95)

455 ft
0.0862 mile

0.0633 Ib PM10/hr, mid-day

0.2109 ib soil/hr, mid-day

0.0085 1b PM10/hr, mid-day

0.0717 ib PM10/hr, mid-day
0.0023 tb PM10/VMT, mid-day

0.1036 g/m?2 (AP-42. 13.2.1-1, 1/95)

0.000021 [b/ft2
0.0004 tb/ft2

2.32 ib/deposition area
2.45 giff2

1.91 ib/deposition area
0.41 ib/deposition area

0.028 Ib/hr
14.43 br

reach equilibrium street soil loading conditions.

interval Between Sweepings =
Number of Sweepings Per Day =

2.0 hr (assumed)
§ sweepings/day

Sweep 1 Initial Track-out Area PM10 Final
Soil Bckgnd Soit Emission Non-PM10 Soil
Load Deposition Deposition Rate Soil Loss Load

Hour  (lb/area) (lb/area) (Iblfarea) (lb/area} (lb/area) {lb/area)

1 19110  0.2109 0.0282 0.0633 0.2109 1.9392

2 19392 0.2109 0.0282 0.0639 0.2129 1.9654

Pre-Sweeping Area Soil Load =

Reduction in Street Soil Loading
From Sweeping =

Post-Sweeping Area Soil Load =

1.9654 Ib/deposition area

86% (estimated from sweeper test data)

0.2752 |b/deposition area

Sweep 2 Initial Track-out Area PM10 Final
Soil Bckgnd Soil Emission Non-PM10 Soil
Load Deposition Deposition Rate Soil Loss Load

Hour  (Ib/area} (lblarea) (lb/area)} ({lb/area}  (lbfarea)  (Ib/area)

3 0.2752 0.2109 0.0282 0.0180 0.0598 0.4544

4 0.4544  0.2109 0.0282 0.0249 0.0829 0.6106

Pre-Sweeping Area Soil Load =

Reduction in Street Soil Loading
From Sweeping =

Post-Sweeping Area Soil Load =

0.6106 |b/deposition area

86% (estimated from sweeper test data)

0.0855 Ib/deposition area

Sweep 3 Initial Track-out Area PM10 Final
Soil Bckgnd Soil Emission Non-PM10 Sail
Load Deposition Deposition Rate Soil Loss Load

Hour (lb/area) (lb/area) (lb/area} (lb/area) (lb/area) {Iib/area)

5 0.0855 0.2109 0.0282 0.0084 0.0280 0.2966

6 02966 0.2109 0.0282 0.0188 0.0628 0.4728

Pre-Sweeping Area Soil Load =

Reduction in Street Soil Loading
From Sweeping =

Post-Sweeping Area Soil Load =

0.4728 Ib/deposition area

86% (estimated from sweeper test data}

0.0662 Ib/deposition area

Sweep 4 {nitiat Track-out Area PM10 Final
Sait Bcekgnd Sail Emission Non-PM10 Soil
Load Deposition Deposition Rate Soil Loss Load

Hour {Ib/area} (lb/area) (lb/area)} (lb/area) {Ib/area) (ib/area}

7 00662 02109 0.0282 0.0071 0.0237 0.2816

8 0.2816  0.2109 0.0282 0.0182 0.0607 0.4599

Pre-Sweeping Area Soil Load =

Reduction in Street Soil Loading
From Sweeping =

Post-Sweeping Area Soil Load =

0.4599 |b/deposition area

86% (estimated from sweeper test data)

0.0644 Ib/deposition area

Page 11



Sweep § Initial
Soil Bekgnd
Load Deposition
Hour (Ib/area) (lb/area)
9 00644 0.2109
10 0.2802 0.2109

Pre-Sweeping Area Soil Load =

Reduction in Street Soil Loading
From Sweeping =

Post-Sweeping Area Soil Load =

Initial
Soil Bckgnd
Load Deposition
Hour  (ib/area) (lb/area
11 0.0642 0.2109
12 0.2519 0.2109
13 0.4063 0.2109
14 0.5401 0.2109
15 0.6582 0.2109
16 0.7636 0.2109
17 0.8583 0.2109
18 0.9439 0.2109
19 1.0214 0.2109
20 1.0920 0.2109
21 11563 0.2109
22 1.2150 0.2109
23 1.2688  0.2109
24 13181 0.2108

Controlled 24-Hour Emission Rate
Uncontrolled 24-Hour Emission R

Emission Reduction:

Emission Reduction =

Cost-Effectiveness:

Cost-Effectiveness =

Track-out Area PM10 Final

Soil Emission Non-PM10 Soil
Deposition Rate Soil Loss Load
(Ibfarea)  (Ib/area)  (lb/area)  (Ib/area)
0.0282 0.0070 0.0233 0.2802
0.0282 0.0182 0.0605 0.4587

0.4587 Ib/deposition area

86% (estimated from sweeper test data)
0.0642 ib/deposition area

Track-out Area PM10 Finat
Soil Emission Non-PM10 Soil
Deposition Rate Soil Loss Load
{ib/area) (lbfarea) (Ib/area)  {Ib/area)
0.0000 0.0070 0.0232 0.2519
0.0000 0.0169 0.0565 0.4063
0.0000 0.0231 0.0771 0.5401
0.0000 0.0278 0.0928 0.6582
0.0000 0.0316 0.1055 0.7636
0.0000 0.0349 0.1162 0.8583
0.0000 0.0376 0.1253 0.9439
0.0000 0.0400 0.1333 1.0214
0.0000 0.0421 0.1404 1.0920
0.0000 0.0440 0.1466 1.1563
0.0000 0.0456 0.1521 1.2150
0.0000 0.0471 0.1571 1.2688
0.0000 0.0485 0.1616 1.3181
0.0000 0.0497 0.1657 1.3633

0.7437 b PM10/area-day
1.6030 Ib PM10/area-day

0.8593 Ib PM10#acility-operating day
215 1b PM10/facitity-yr

$33.83 /b PM10
$67,653 fton PM10

Page 12



Increase Fines for Dust Control Violations & Publish Violators List

Number: 7
Class: Fugitive Dust Control

Analysis Unit: Access Point/Yr

Total Cost: $0
PM10 Reductions (Ib): 0.0
PM10 Reduction<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>