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> Meuse Valley, Belgium
» 1930, 60 deaths, 10X mortality rate

> Donora, Pennsylvania
> 1948, 20 deaths, 6X mortality rate

> London, England
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Borough might give boiler owners an incentive to upgrade [
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Background

PM, 5

<2.5 um in diameter
Human Hair

~70 ym average diameter

LPMy,

<10 ym in diameter

90 pum in diameter
Fine Beach Sand

Image courtesy of EPA, Office of Research and Development
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Emissions From Stoves
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Stove Emissions

Relative Emissions of Fine Particles

* Average emissions
(Ilb=/MMEBEtus of heat cutput]
for heat scurce type. Data
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Residential & Commercial Emissions

Comparison of Residential And Commercial
PM 2.5 Emissions
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The baseline estimates were used to reach conclusions about the fuels, devices, and factors that were
most correlative to PM2.5 emissions. The observations are discussed in the following section.
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Diesel Emissions
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Heavy Duty Diesel Engines
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D]as Exhaust

Diesel exhaust contains me
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P, s Reduction Methods
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PDiesel Oxidation Catalysts

hat speeds up a chemical reaction, in this case

nding on fuel and engine type, a DOC can remove 20% to 40
[ % of total PM and while they do not remove PM from elemental
it does from organic carbon. Additionally, DOCs reduce
rbon and CO pollution from exhaust. Potential side effects from
can be the production of ultrafine particulates when paired with
a low sulfur diesel (ULSD) fuel. There are also DOCs made
sts that assist in reducing the ultrafine particulates when
used with non-ULSD fuel. Depending on the catalyst used, some
DOCs may increase the NO2 created. DOCs verified by the California
Air Resources Board (CARB) and EPA comply with NO2 and NOx
limits




Die " xidation Catalysts

pe and age, DOCs can cost anywhere from
and installation._The main maintenance costs
1 temperature burn offs of sulfur. ULSD

_ he fuel, also reducing the sulfur build
aintenance cost to burn it off. This sulfur will need to be

] every other year to four S a year via thermal cleaning at
/8 a year._Anchorage School District has retrofitted 74 buses
S successfully.

of PM removed from school buses and Class 8b trucks has an
cost of $11,000 to $50,000 using DOCs

m(junt 0
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e Particulate Filters

n replace the muffler of a vehicle. When used in
S can result in as much as 90% reduction

: 5 d from the filter by using high heat to
e the particulate build uj atalyzed diesel particulate filters
) have a coating of a catalyst to reduce the temperature needed
‘the filter. Using a biodiesel mix may also assist in lowering the
'y temperature. Passive DPFs, those without assistive electric
‘may not be as efficient at removing particulates or require more
t replacement and cleaning during the winter here in Alaska.
0 remove hydrocarbon and CO from exhaust.

Build up




Diesel Particulate Filters

m $5,000 to $10,000, not including electric heaters.
5 periodic cleaning of the filter and replacement.
avery one to two years or 60,000 to 100,000
ed on the vehicle using heat, but some

: d by a company, while others are
using pressurized air ¢ er. The filtered material is

ed hazardous waste by the state of California.

f PM removed from school buses and Class 8b trucks costs in
of $12,100 to $69,900 using CDPFs.

oved &




ra Low Sulfur Diesel Fuel

atory in Alaska starting summer 2010. According the
circumstances there should be no difference seen

e n low sulfur diesel and ULSD. However, they also note that

ere may be a small change in miles per gallon as some energy is
oved at the same time the sulfur is removed. ULSD must be used
diesel vehicles 2007 and later, because other fuels will cause

ge to the engine. ULSD paired with either a DOC or either type
DPF reduces much more particulate than without and also lowers
Intenance costs of both. In vehicles older than 2006, ULSD may
the fuel filter to plug up due to loosened deposits from the fuel
Sys at the start of use. The EPA suggests using oil formulated to be
used in engines using ULSD fuel. Addition lubricants and corrosion
Inhibitors may also need to be added to the fuel when used with older
vehicles, though as one Alaskan town found out, not all lubricants can
be used for all systems. Lubricant added to ultra low sulfur heating oil
plugged up fuel filters and ruined fuel pumps in heating systems. ULSD
does have problems with very cold temperatures, like those that
Fairbanks experiences in January and February. Ultra low sulfur
kerosene and other specialized additives can be added to ULSD to

B 2 . a2l . r s 11" .



Ujg " Lw Sulfur Diesel Fuel

nergy Information Administration estimated that

lonal 5 cents per gallon to manufacture, which

1 expense to transport the fuel (higher fuel

e costs of fuel filters, ULSD formulated
1g additives will vary depending on the

| elease from the EPA estlmated that once ULSD was fully used
reduce the amount of total PM by 110,000 tons and would cost
4 Dbillion per year for those reductions. It did not break down
)sts. This would put the price per ton removed annually at



Iing Regulations

2avy-duty vehicles, school buses and gasoline

ce PM pollution. Pennsylvania estimates that
vhen enacted, will remove almost 30 tons of
Vi. ape addresses heavy-duty vehicles, applying
0 passenger cars would ignificantly reduce PM. People are
kely to be idling vehicles when it is extremely cold and when air
seems to be at its worst. However, it is already in the Alaskan
rative Code to not allow unattended motor vehicles to idle and
0 fine. Truck drivers idle to keep the engine warm, provide heat,
and electricity to their cabin while parked for their mandatory

ile this p




ling Regulations

Ing devices vary. A cabin heater costs about

er unit or generator is about $6,000 - $8,500.
est areas for truckers. There are two types
s both site and truck modifications and

St anyw » $3,000 for the truck set-up plus a fee
ric used. The actual pa paces themselves would also

2 set-up to provide power and range in cost from free (with a
aring program) to $2,500 a space.

/here fron




Idling Regulations

electrified parking spaces requires little if any

and instead relies on the equipment of the
orand electrified spot, for instance, requires a
talled and the utility hose hooks in to that.
| with heat, are internet access, cable
electricity. Basic service includes filtered heat and A/C, 120V
outlets, built-in touch screen control with Internet access, phone
for incoming & outgoing calls, and television. Users pay $2.45
9 an hour for the service. At this time, setting up parking spaces
service is free, and they pay out a percentage of what they make
owner._However, this technology has not been tested in

IS an intriguing idea, but a pilot program needs to be done.

Alaska.



Anti-Idling Savings

On average, a Semi truc
for every hour of idlin

Use of these technology re
approximate 1,200 hours of
have during a ye S up to $.
fuel costs (at tc iC

Quickly pays c
generator or au
today!



meeting PM2.5 requirements is to implement

| heavy-duty vehicles and buses. If at all
alyzed diesel particulate filters, thought for
2 the choice. Additionally, semi-trucks
iIcient generators and should not idle
parking spaces should be

e ou _ﬁ with APS o
n-attainment area. Powe
’..



nplementation Options

eatly reduced in the non-attainment area. A better
m needs to be developed to educate the general
y they should not be idling their cars more

.nit (APU) allows the engine heater to keep the engine un-frozen
1eat up the cabin. _However, enforcing this will be more difficult

However, in some ways anti-idling laws are self enforced once fleets
start to realize money savings from less fuel being used.



1entation Options

5 both of the items discussed above. Pairing a
IS estimated to reduce PM by 90% of the
t. This is already being addressed by the
eet attainment if the Fairbanks area
upply may not be available. Already
eyer, are only selling ULSD.



Funding Options

available for assisting programs reduce diesel

for those areas that are in nonattainment. EPA

_ are primarily dispersed through two programs, the American
ecovery and Reinvestment Act of 2009 (Recovery Act) and the EPA's

cal Year 2009 Appropriations. The Recovery Act will be $300

n in funding and the EPA's 2009 Fiscal Appropriations will be $60

n. These two programs will joint fund many of the available

grams such as the National Diesel Campaign. Some grant

rams require the state to match funds to receive additional

S, such as the State Clean Diesel Grant Program. Grants to

pro low cost loans are also available through the SmartWay Clean

Diesel Program. Most of these programs fund diesel retrofits with EPA

or CARB certified or verified products, EPA-verified idle reduction

equipment, and incremental costs associated with early replacement

of some engines. Some idling reducing equipment, such as fuel

operated heaters, APUs and shore connection systems, are excluded

from the federal excise tax if they are from the federal list.
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Stakeholder Analysis
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Stakeholder Analysis
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Stakeholder Analysis
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Table 1 Mentification of Stakeholders
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Stakeho der Analysis

e
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Stakeholder Analysis

Government --- 27%
Individual --- 27%

» Fuel Suppliers - Wood - |

Individuals that make their living
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> Healthcare Industi
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Stakeholder Analysis
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Stakeholder Analysis
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