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Introduction

Permit Process
Requirements
District issues an

“Authority to

Construct”

Inspection
conducted

v'Usually includes
a source test

All conditions met
“Permit to

Operate” is issued

Emissions and Effects

HMA facilities emit
pollutants such as
PM, CO, NOx, SOx,
VOCs and other
toxic substances

NOx and VOCs are
Ozone (03)
precursors each
reacts with sunlight
to form O;
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HMA Emissions in CA
(OVER 125 Facilities)
Typical HMA Emissions
Pollutants (tons/yr)
PM (total for all size 1500
categories)
PM10 700
PM2.5 400
Cco 800
NOXx 450
Total Organic Compounds | 200
Reactive Organic Gas 200
SOx 100
VOCs 200
Emissions
Criteria and
Precursor
Pollutants

Created during
production,
storage, and
transport of HMA

PM from
aggregate
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The Process
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Process
Binder Composition

Petroleum
Gases

Aviation
Gasoline

Crude
Petrol Petroleum
Kerosene Distillation
Jet fuel Fractions

Heating Oil

Diesel Fuel

Lubricants
waxes

Furnace Oil
Bitumen
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Process
Typical Alternative
Asphalt Binder
Reclaimed asphalt
pavement (RAP)

Used tires (crumb
rubber)

Proprietary
polymers

Anti-stripping
agents (ﬁydrated
lime)

Recycled baghouse
dust
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Process
Filler

Dust added to asphalt binder and
aggregate to improve adhesion
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Process
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Process
Anit-stripping Agents
lllustration of binder with anti-
stripping agent and without anti-
stripping agent
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Process

Crumb Rubber

Added to binder to
make crumb rubber
modified (CRM)

75% scrap tire and
25% virgin rubber

Non-hazardous
hydrocarbon
polymer

Rubber-modified
asphalt concrete
(RAC)
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Process
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Process
Reclaimed Asphalt Pavement

RAP is
v Top layer of asphalt
pavement removed

Developed because of
energy, economic, and
environmental concerns
RAP could be 30% of mix

Increases asphalt
lifetime

May increase generation

of Blue Smoke

Process
RAP

Production temp of virgin aggregate is 500-800 F
RAP is heated through conductive heat transfer
RHM is 350 F
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Process
Process
Warm Mix Asphalt
Advantages
v Lower Production temp.
220to 275 F

v Less energy
v Reduced cracking
Disadvantages

v Further testing to
ensure QA/QC

v Rutting
v Workability

v Longer setting=traffic
delays
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Process
Batch Mix
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Process
Cold Bins
Aggregate Stockpiles

Process Cold Bins
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Process
Cold Bins and Conveyors

Batch Process
Aggregate Dryer
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Batch Process
Rotary Dryer

Process
Combustion and Basic Burner
Design

FD Fan
WHY?
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Batch Process
Rotary Dryer Counterflow
Design

Batch Process
(cont’d)

Hot aggregate dropped from
elevator to vibrating screens, sorted
by size

Weighed, and dropped into pugmill
for mixing with

Hot liquid asphalt binder and filler
until coated

Dropped into truck for delivery
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Process

Batch Process
Hot Aggregate Conveyor to
Pugmill

Pugmill

/ Conveyor from Dryer
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Covered Conveyor
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Batch Process
View of Pugmills

N\

Hot Aggregate
Conveyor

HMA Drop
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Batch Process Rotary
Dryer/Mixer Combined

View of Batch Operated Double
Drum Mixer Down for
Maintenance
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Inside View of Double Drum
Mixer

Continuous Mix
Process
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Process

Process
HMA Drum Design
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Counterflow Dryer and Coater
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Double Barrel Drum Mixer
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Triple-Drum
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Process
Asphalt
Binder

Storage
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Underground Asphalt
Storage Tanks

Emission Controls
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Process
Cold Bin Dust Collection System
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Dust Suppression?
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Emission Control
Hot Aggregate Handling

Hot Aggregate Elevator

Discarded Aggregate Pile Discard Chute

Emission Control
Hot Aggregate Handling
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Emission Control Flue Gas
Recirculation Blue Smoke

Flue/Blue Gas Ducting Ind d Draft E
ndauce ra an

|

Emission Control

. Cyclone
Ducting to Baghouse

v

Baghouse

Rotary Dryer
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Small Binder Storage Tank
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Process
Underground Storage Tanks

Uncontrolled RAC
Binder Storage Tank
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Controlled Binder Storage
Tank Vent Condenser

Dust Silo
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Blue
Smoke

Pug Mill —p Control
\ Duct

Incline Conveyor

Blue Smoke

N

Control
Draft Air
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Leak in a Rotary Dryer
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Primary Controls
Cyclone
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Primary Contr
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Wet Scrubber?
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Packed Bed Scrubber

Wet Scrubber
Operation

Venturi
Scrubber

Scrubber
Liquor
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Primary Control
Knock Out Box
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Secondary
Control
Baghouse

Secondary Control
Baghouses

General description

v" Particles trapped on
filter media, then
removed

v" Either interior or
exterior filtration
systems

v Up to 99.9%
efficiency

v" Fabric filters are
big vacuum
cleaners with a
cleaning
mechanism
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Secondary Control
Baghouse
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Secondary Control
Pulse Jet Baghouse
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Secondary Control
PM Control Techniques - Fabric
Filter
AP
SINGLE BAG SCHEMATIC OUt
(aP ]
REPRESSURING \
VaLVE \_f,-/ A
e MU In
Y
CopEeTN X

Secondary Control
PM Control Techniques -

Fabric Filter
®» Factors affecting efficiency

v'Filter media
-Abrasion
-High temperature
-Chemical attack

v'Gas flow

v'Broken or worn-out bags
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Secondary Control
PM Control Techniques -
Fabric Filter

» Performance indicators (cont'd)
v'Exhaust gas flow rate
v'Cleaning mechanism operation
v'Fan current
vInspections and maintenance

Secondary Control
Bag House Monitoring

» Normal bag house emissions are very
low.

v’ Opacity sensors Continuous Opacity
Monitor (COM) aren’t very good below
1-2%, so they don’t detect initial
problems.

v Opacity will show a major particulate
emissions increase.

v'COM or Method 9 may be OK for loose
emission limits.
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Inspection
Procedures

wrong
with this
picture?
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Baghouse Monitoring
Triboelectric Sensor

®» Triboelectric sensors (TES) work well
at very low particle concentrations
(very sensitive).
TES detects micro amp current from
particles hitting a metal probe.

TES is simple and inexpensive.

TES is an effective monitor when a
small to moderate increase in
emissions is of concern.

Baghouse Monitoring
Triboelectric Sensor

Operates on the principle of electric
conductivity

v Triboelectric Principle: When 2 solids
contact an electrical charge is
transferred between the 2

v Current generated is proportional to
the particulate mass flow rate

v Instrument tuned to produce
continuous analog output and/or an
alarm at a specific signal level
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Control Devices
PM CEMS/TES Devices

Control Device
Triboelectric Sensor
Schematic
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Triboelectric Sensor
Installation for a Negative
Pressure Monitoring System

Monitoring Device
Triboelectric Sensor

TES works well at low particulate
concentrations

Detects micro amp current from
particles hitting a metal probe

Simple and inexpensive

Effective monitor when a small to
moderate increase in emissions is of
concern
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Baghouse Monitoring Device
Triboelectric Sensor

Establish baseline

Monitor detects gradual or
instantaneous increases in the
signal from baseline

Baseline emissions can be as low as
0.1 mg/dscm (0.00005 gr/dscf)

Inspection Procedures
Fans/Blowers

Horsepower

Number of Engines
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Control
Asphalt Binder Storage
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Control
Blue Smoke

Control
Blue Smoke

An aerosol
of
condensed
organic
particles
adsorbed
to dust or
water
particles
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Control of Blue Smoke
Truck Entrance

Control Blue Smoke
Enclosed Load Out
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Control
Side View of HMA Drop with
ESP/Smog Hog for Blue Smoke

Control
Ducting to ESP/Smog Hog
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Two-Stage ESP
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Controls
Triple-Drum Mixer

ASPHALT SEAL COAT AND PAVING
Reading a Moving Plume
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Permit Conditions
(cont'd)

Visible Emissions
Limits
v"NSR lists are 20%

or No. 1 on
Ringleman
v'Sources permitted
before NSR maybe
40% or No. 2 on
Ringleman
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Permitting/Inspection
HMA Source Test
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