Main Topics

Overview of Air Quality
Management and
Workshop Organization

Or. Elaine Chang
SCCAEPA - 11th Los Angeles Environmental Forum {LAEF)
August 7, 2018

»Qverview of air quality management

» Air Quality Management Planning
Program

»Workshop Organization

Key Air Quality Issue .
y Quality Issues Integrated Multi-pollutant Approaches

» To derive the most efficient path to
clean air for all pollutants, addressing
~ Different attainment deadlines

~Common precursors between ozone, PM, air
toxics, and climate change pollutants

~ Prioritization of policy choices if conflicts exist

Particulate Matter (PM10, PM2.5)
Toxics {e.g. Diesel Particulate Matter)

Climate Change (GHGs)

Air Monitoring

¥ Purpose

« To assess afr quality eonditions

=« To develop contred programs

~ Toevaluate effectivensss of control pragrams

+ Tavalldate modating performance
v Types of Monitoring

~ Reghanal

+ Comranity-based

« Facility-based

- Soecial Studies

+ Shart, intermediate, and long term

Air Quality Management - Planning Air Quality Planning

Purpose

» Provide a methodical way to address air
quality issues

» Provide policy choices
i Provide regulatory certainty

» Establish consensus among
stakeholders

Objectives

» Most Efficient Path to Clean Air

» Minimize Socioeconomic Impacts

» Promote Fair Share Responsibility

» Maximize Private/Public Partnership
» Equitable and Expeditious Progress




Atr Quality Analysis Air Quality Analysis{cont.)

» Historical trend analysis
“» Weather analysis
» Spatial and temporal analysis

» = Characteristics of problems
o Max

» Speciation
~ Source apportionment
~ Photochemical reactivity

~ Frequency
~ Population exposure
~ Dthers

Air Q&aiity Analysis(mnt«) Emission Inventory Development
» Performance index
~ Concentrations above the standard
» Number of days exceeding the standard
~ Location(s) of exceedances
» Co-factors

» Emission trend analysis
- Past, current, future
» Source contribution
» Spatial and temporal allocations
» Bottom-up vs. top down approach

{ . Economy » Inventory source categorization
-~ Weather » Inventory QA/QC
b Speciation » Inventory uncertainty

Emissions Inventory Development
{cont.)

» Stationary Sources
- Point Sources
- Area Sources
 Mobile Sources
» On-Road Sources
~ Off-Road Sources
= Biogenic Sources

i Planning (seasonal) inventory

> Episodic (modeling) inventory

» Inventory forecast and backcast
= PM and VOC speciations

Emission Data Analysis Inventory Methodology

» Continuous emission menitoring
» Calculated emissions
~ Recorded activity
» Utility bills
= Fuel flow meters
« Invoices
« Sales data
- Emission rate
+ Source tests
+ Literature data

» Trend analysis
» Categorization
» Emission ranking




e , C
Agency Coordination/Integration Bncarted Entans

» MPOs

» Demographic forecasts

~ Transportation projects

~ Transportation budgets

*  »Lland use: Job housing balance

- State agencies
1 ~ Mobile sources
-~ Consumer products
~ Waste disposal
~ Energy forecasts

Topics

» Monitoring and data analysis{2})
» Planning
- Control strategy (3)

« Mobile sources (2)

» Stationary sources (1)
» Permitting program
» Enforcement
» Socioeconomic assessments
» Air quality impact assessments and modeling
& Air toxics program

Workshop Organization




Air Quality Chemist, Jianhang Lu
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VOCs: volatile organic compounds

Where smog comes from

Fofutants known as volatile organiz compeurds, WO, mix with nitiogan sxides,
MOk, i warm, senny weathar Lo form ozone, 8 lung-irritisting . Estimates ara
Irasied on South Coast Air Cuality Masagement District compltes modeling.
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NO, =NO +NO,

mainly from fuel combustion

Tropospheric chemistry: all the ingredients

OH + RH = H,0 + R’
R+ 0, —» ROO’ Peroxy radical (ROO)

ROO + NO — RO"+ NO, Peroxy radical — Alkoxy radical

NO, + hv = NO + O
0+0,+M—> 0, + M

Net: OH + RH + 20, + iv - H,0+RO + O,

Net formation of ozone

0,, PAN,
HNO,, ...

Particles

H abstracted, stable H,O made.

Atmospheriec Chemistry of Photochemical Smog:
Formation mechanism of ground-level ozone in smog

The overall reaction:

VOCs + NO + O, + sunlight = mixture of O,, HNO,, organics, particulate

I

Alkanes,
Alkenes,

0y, organics,
PAN, HNO,,
Particles

Secondary
pollutants

Initial reactants

Primary pollutants

PAN: peroxyacetyl nitrate

vocs: ) : a0 0, PAN,
_ Alkanes, s i N - : | HNO,, ...
Alkenes, ... A Particles

RH, hydrocarbon |

Alkenes

—Alienes

HONO +hv —= OH OH

HO,

ROOH
OH
RO,
carbonyl
+
alcohol

Control strategy for ground-level ozone

Limiting VOC and NO emissions

Los Angeles: more fa D =
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Detection of HONO
and NO,

| RH, hydrocarbo |

+hw — OH OH “_Alkc\ncs
R, alkyl radicall %
HO, 0: No, 0,
ROOH | RO, |— _ROONO, )
OH
RO,
carbonyl
+ , RONO,
I RO s
alcohol Detection of

organic nitrates
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4. Absorption spectroscopy (in situ)
(3) UV-vis absorption spectroscopy (in situ)
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Atmospheric Measurements of Criteria Gaseous Air Pollutants
(4) CRDS
TABLE 11.1 Reference and Equivalent Methods Designated . .
by the U.S. Environmental Protection Agency for * Cavity Ringdown Spectroscopy (CRDS)
Monitoring Criteria Gaseous Air Pollutants — Ultra-sensitive absorption technique
Gas Reference or equivalent method — km effective absarption path with a table=top setup
 Ozone chemiluminescence * Application of CRDS in Ambient and Smog Chamber Measurements
Differential optical absorption spectrometry
Sodium arsenite = HONO, Ambient NO,. SO, NO,, acrosol
@ UV absorption — RO, by PERCA
Chemiluminescence
Differential optical absorption spectrometry
COo Nondispersive infrared
50, UV fuorescence
Differential optical absorption spectrometry
Pararosaniline
o . Measure Rate of infensity decay . .
Cavity Ring-Down Spectroscopy ingtead of Magnitude of aftenuation CﬂVlty R.lllgdown Spectrometer
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N02 Absorption Spectrum CRDS Detection SCIISitiVity for N02
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PERCA: background and interferences in
ambient measurements

« Ambient NO,
* Ambient ozone (NO +O; = NO, + O,)

+ Ambient peroxyacetyl nitrate
(CH;C(0)0O,NO,, PAN) and peroxy nitric
acid (HO,NO,, PNA): decomposing to NO,.

| Modulation of NO |

Cantrell, Stedman, Hastie, Clemitshaw, Sadanaga, Green, ete.

Improvements from single channel:
Liu, . et, al. Environ. Sci. Technol 43, 7791 (2009)
+ dual inlets/channels replacing upstream and
downstream maodulation > faster time response
(~ 1 sec)

+ real-time subtraction of the background - better
accuracy and sensitivity and faster time
response

+ diode laser based CRDS - portable PERCA
instruments

Typical ambient air measurement

80+ Ambiont NO,
=2 e i i NO, from amblent O,
Amplification Ch | 3
& o0 L e SNEL O, from PERGA
g
S 404 ¥
b ]
o 20 —— Reference Channal ambinet ND
= Ambient NO, %
0 NG, from amisiont O, ZEMD &ir
T T T T T
% 0164
g 012
5
S 0.08 4
C 0,04 4 J
0.:00 4 . : y Iid z
12:00 14:00 15:00 18:00 17.00 18:00
Time/hh:mm
Y. Liu and J. Zhang, Analytical Chemistry, 2014
RO, Ambient Concentrations in 2007
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Y. Liu and ], Zhang, Analytical Chemistry, 2014

RO, detection sensitivity: 4 ppt/10s (30)
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Y. Liu and J. Zhang, Analytical Chemistry, 2014

Summary

* PERCA-CRDS: a new method to measure peroxy
radicals HO, and RO,

* Detection sensitivity for peroxy radicals: ~4 pptv/10 s
3o).

* Ambient measurements of peroxy radicals at Riverside
were carried out.
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Overview of Mobile Source Emission Controls in
California — On-Road Motor Vehicles

=
August 7, 2018

» Why Vehfcle Emissions
A Problem?

One of the Largest Sources of Smog Formation

\
Mobile Source Emission Problems

Motor Vehicle Emission Problems
Motor Vehicle Emission Problems

> Why Vehicle Emissions
A Problem?

Trends of Ozone and PM2.5 in LA Region

Why Vehicla Emissions
A Problem?

Ozone and PM2.5 Attainment Targets in LA Region
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Source of NOx in LA Region: Stationary vs. Mobile Top NOx Emissions Sources in LA Region (2012)
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Motor Vehicle Emission Problems
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P In-lse Light and Medium-Duty
Vahicles

California Smog Check Program

++Traditional Tailpipe Test
<+ ASM test (HC,CO and NO)
<+ Two-speed idle test for HC and CO

% 0On-Board Diagnostic (OBD) Only
“+Gasoline vehicles: model-year 2000 and newer
<*Diesel vehicles: model-year 1998 and newer

<*Remote OBD?
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W in-Use Heavy.Duty Vehicles
Truck and Bus Regulation
Heavier Trucks and Buses (GVWR > 26,000 Ibs)
Compliance Schedule

1993 & older N/A January 1, 2015
1994 — 1995 N/A January 1, 2016
1996 — 1999 January 1, 2012 January 1, 2020
2000 - 2004 January 1, 2013 January 1, 2021
2005 - 2006 January 1, 2014 January 1, 2022

January 1, 2014 if not

sz.Ornewer criginally equipped

January 1, 2023

In-Use Regulations and Emission Test Programs

T ——

Old Vehicle Repair / Retirement
Programs

R A T N S BRSNS L BRI

Heavy-Duty Vehicles

<+ Carl Moyer Memorial Air Quality Standards
Attainment Program (Carl Moyer Program)

*Proposition 1B - Goods Movement Emission
Reduction Program
<+ Clean Transportation Funding from the

Mobile Source Air Pollution Reduction
Review Committee (MSRC)

In-Use Regulations and Emission Test Programs
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Emission Inventory

¥ tn.Use Heavy-Duty Vehicles

Truck and Bus Regulation
Lighter Trucks and Buses (14,000 < GVWR = 26,000 lbs)
Compliance Schedule

1995 & older January 1, 2015
1996 January 1, 2016
1997 January 1, 2017
1998 January 1, 2018
1999 January 1, 2019

2003 and older January 1, 2020

2004 - 2006 January 1, 2021

2007 - 2009 January 1, 2023

B In-Use Heavy-Duty Vehicles

Heavy-Duty Vehicle Periodic Smoke Inspection
Program (PSIP)

% Diesel and bus fleet owners conduct annual
smoke opacity inspections of their vehicles and
repair those with excessive smoke emissions to
ensure compliance.

*+The ARB randomly audits fleets, maintenance
and inspection records and tests a
representative sample of vehicles.

<+ All vehicles that do not pass the test must be
repaired and retested.

A fleet owner that neglects to perform the
annual smoke opacity inspection on applicable
vehicles is subject to a penalty of $500.00 per
vehicle, per year.

e

Light- and Medium-Duty Vehicles

<+ Statewide: Consumer Assistant Program
(CAP)
<+ South Coast Air Quality Management
District
“+High Emitter Repair Or Scrap Program | & Il

“*Enhanced Fleet Modernization Program
(EFMP) or Replace Your Ride

“*Rule 1610 Program

Emission Inventory
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New Topics to Watch

Emissian Certification vs. Real-World Emissions
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Zero / Naar Zero Emisslen

Technalogy

Zero [ Near Zero Emission Engines/Trucks
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Hot Topics

>U.S.EPA Repeals Emission Standards on Glider Kits for Heavy
Trucks

»U.S.EPA Prepares to Roll Back CAFE Standard
> Proposed Heavy-Duty Engine Zero/Near-Zero Standards
» ARB Advanced Clean Truck Regulation
#Innovative Clean Transit
» Zero-Emission Airport Shuttle Buses
» Last-Mile Delivery
» Potential Zero-Emission Drayage Trucks
» SCAQMD Fleet Rule Amendment
» SCAQMD Facility Based Control Measures

P Certifization Standards

Chassis Dynamometer + CVS + Analyzer

Source: CARB's Emisslon Inventory Serfes, Yol1 lssue 9

B Cortiflcation Standards

Heavy-Duty Chassis Dynamometer
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Emission Certification vs. Real-World Emissions

Emission Certification vs. Real-World Emissions
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New Topics to Watch

Emission Certification
Vs-
Real-World Emissions

B Cortification Standards

Heavy-Duty Engine Dynamometer

Study Methods for Real-World Emissions

“*Portable Emission Measurement System
(PEMS)

<+ Mobile Emission Laboratory
“*Remote Sensing

+*Tunnel Study

“+Chase Study

“*Other Study Methods



Emission Certification vs. Real-World Emissions

Emission Certification vs, Real-World Emissions
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Emission Certification vs. Real-World Emissions

Supplemental Material

P Supplemental Cyclos

SFTP: US06
90
B0
70
] W
o et
o N TN G, "
E,n ol dbod
S i R
i et
B T
o +
0 100 200 300 200 500 600
Thme, 5
Distance 12.8 km (8.01 miles)
Duration 596 sec
Average Speed 77.9 kmh {48.4 mph)
Maximum Speed 129.2 km/h (80.3 mph)

B Supplemantal Cycles

Highway Fuel Economy Test (HWFET) Cycle

70
60 +
50 4
£
E 404
g 30 -
w
20 4
10 4
1] T T T T T T T
i} 100 200 300 400 500 600 700 200
Time, s
Distance 10.26 miles {16.45 km)
Duration 765 sec
Average Speed 48.3 mifh (77.7 km/h)
B Driving Cycles
Japan: 10-15 Mode Cycle
80.0
i) S S —
609
E o 10-mode 0-mode

o I 1Y AT Y
gm -k
st L 6, 06 3

wo LU 1

<+ Distance traveled: 4.16 km
<+ Duration: 660s
< Average speed: 22.7 km/h

Source: hitp:iwww.dieselnet.comistandardsicycles! (all above 3 charts)
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Emission Certification vs. Real-World Emissions

Emission Certification vs. Real-World Emissions |

Emission Standards

United States: FTP-75 Cycle

W Driving Cycles

' Bag1 | Bag 2 i Bag3
o : i
Starl I gu.r._i
.z ¥ | LY
£ ! |
Ter ; :
'EL wp i
= i
22 |
0 minte |
10 | Sonk [
' :
e 230 480 Tan 60 1200 1440 16850 1920 2160 2400
Teai Time (s)
Distance 17.77 km (11.04 miles)
Duration 505+864+505=1874 sec (soak time not included)
Average Speed 34.1 kmih (21.2 mph)
Maximum Speed 91.2 km/h
Maximum Acceleration | 1.6 m/s?
B Supplemental Cycles
SFTP: SC03
T R — 2
00 A fl g
g 10 7 M {\1 ‘ / A] A,
b Anl v{ r‘ V li
Pl 1
0o+ -
0 100 200 00 00 500 600
Tirie, &
Distance 5.8 km (3.6 miles)
Duration 596 sec
Average Speed 34,8 km/h (21.6 mph)
Maximum Speed 88.2 km/h (54.8 mph)

B Criving Cycles

European Union: ECE15-04+EUDC Cycle

140 T 3ex

120 ey o]
£ 100 T
i w PLF
& " op bl

YA AN ANAL

TATRTTATRTTATRITAY :

0 200 400 BOO 800 1000 1200
Time, s
Characteristics Unit ECE15 EUDC
Distance km 4%1.013=4.052 6.995
Duraticn sec 4x195=780 400
Average Speed km/h | 18.7 (with idling) 628
Maximum Speed kmh | S0 120
Maximum Acceleration m/s? | 0.487 0.385
P Light-Duty Vehicles
USEPA Tier 3 Standards

HHOG 1 HOx __\

B 160
Ban 125
Bin 70
Hars 50
Ban 30
Han 20
Bin 0

{1 3 4.2
125 i 20
T 3 .7
50 i [ g
] 3 1.0
Hi i Lo
o 1] o

Source: DiesalNat



Outline
California Poris Emission Reduction

Near-Zero Emission and
Zero Emission Technologies

« California Ports Emission Sources

+ Near-Zero Emission (NZE) and Zero
Emission (ZE) Technologies

= Low NOx and Renewable Natural Gas
= Hybrid CNG/LNG/Battery

= Battery Electric

= Hydrogen and Fuel Cells

Eddy Huang, Ph.D.
August 7, 2018

2016 Port of Los Angeles Emission Sources NZE and ZE Strategies

+ Heavy Duly Vehicle (HDV):

« NZE - Low NOx/Renewable Natural Gas, battery-electric
hybrid with an LNG range extender fueled by RNG

« ZE - Battery Electric, Hydrogen and Fuel Cells

< Cargo Handling Equipment (CHE ):
= NZE - Low MOx/Renewable Natural Gas, Hybrid Electric
= ZE - Battery Electric, Hydrogen and Fuel Cells

+ Ocean Going Vessel (OGV):

2016 :
Cleean-going vessels 60 56 47 3200 b6 273 128 207,693 :
Harbor ceaft 2 1 e o JARC 487 T8 38348
Cargo handling equpment [ 6 5 435 72 69 159,658 + ZE - Shore Power
. Locomonives 191 4 67387 _ . Locomotive:

Heavr-duty vehucles 388,411 ; = NZE - Low NOx Natural Gas, Hybrid CNG/Battery

S

NZE Technologies for HDV ZE Technologies for HDV

« Battery Electric
o CUMMINS WESTPORT 2018 ISX12N - BAE Systems
+ Ultra Low NOx emission - BYD
+ Low NOx standard of 0.02 g/bhp-hr = Orange EV T-Series
+ Tesla

= TransPower

«+ Hybrid Electric
+ Battery-electric :
+ With a LNG range extender fueled by RNG &%

- Hydrogen Fuel Cells

Advanced Yard Tractor Demonstration Advanced Yard Tractor

POLA Estimated Benefits

< LING Yard Tractors (3): RNG fuel = 100% PM and 97% NOx
emission reductions AT LELHTS & BRI M4 FLEIER], B1A
100% TR HE, 07 % SR L ik

» Electric Yard Tractors {?): 100% reduction of all pollutanis
HE)HTE | BIEEAREERY 00%REHE

- Projected total emission reductions {7 4 siHERE
¢ 1,099 tons per year (TPY) CO2e  #Ei#%1,0000 ~ % /L5
+ 240 LB diesel particulate matter (DPM) 2402483 s
¢ 12,820 LB nitrogen oxides (NOx) 12 82053 5%/Ei

% Low NOx Natural Gas Yard Tractors {3330
He LR A
»  Capacity yard tractors equipped with the
Cummins-Westport near-zero 0.02
gram/bhp-hr NOx engine # {7 Cummins-
Westportii T HER0.02g/bhp-hrif) 51 58
< Battery Electric Yard Tractors st ihIHE 542
» BYD Yard Tractors bl it i sids 42 p
4 Battery Electric Top Handlers=2 it el IR 4558 E
HREN
= Taylor Top Handlers TayloriEf &Gl

4



Monitar air quality;
Issue health alerts

+ Prepare clean air
plans

-+ Primary

. responsibility for all
sources of air
pellution, other than
tailpipe emission
standards for motor
vehicles

+ Respond to nuisance
complaints

Riverside
County
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", .g . E!l‘iProgram History
Economic Incentive Program = Economic Recession in Early 1990's

m High Abatement Cost for Command and
: ; Control Rules
Discussion of Lessons Learned from a = Time & Resources for Adopting each
Cap-—andn Trade Program Command and Control Rule
= Alternative Compliance Strategy Options:

: Emission Taxes/Fees
Susan Tsai Emission Trading

i':-frogram History i‘!-f’rogran': Objectives

REgional Clean Air Incentive Market Program b :
(RECLAIM) = Meet Same Level of Emission Reductions

: = Enhance Emission Monitoring for Higher
Adopted in October 1993 Compliance Confidence
Started in January 1994 i Lo
Included largest NOx and SOx sources = Providing Additional Flexibility to Lower
i e b i Compliance Cost
Specifies facility declining annual emissions caps

Allows facilities options to reduce emissions or
buy RECLAIM Trading Credits (RTCs)

Program Objectives Program Objectives
B ame Level of Emission Reductions . igher Compliance Confidence
e e s .
.Y

C&C NOx Emission C&C SOx Emission \
Reduction Meastires Reduction Measures a7\ _
RS PR mge Source

-

I I'\'Ra'jorll'.:"a:it‘j'l‘-‘c.:e
MONTHLY

B
DAILY bgf‘ _J :
i 1

,!-.f.'l —
e .

Monitored by
CEMS

ER i Fust Suitr - 1001783

Program Objectives
&-I_.Samgm P Ci‘"? k--gprc)gram Benefits

S e = For Facilities
Re,

S Maximum Flexibility
Cagy, s Lz, il Lower Compliance Costs Through Credit Trading
: ) Replaced 30+ Adopted and 12 Potential Rules

\ = For Environmental Quality

Equivalent or Better Emissions Reductions
Promotes Caontrol Technology Development
Enhanced Emission Monitoring

Control on Alternative Sources

NN - Emission reduction = Financing for technology
- Emission exceedance for which RTC's need to be purchased




N i - Participation
qMar et Participants \ q;»ia'or NOx Traders
s p T )
Buyers: Sellers:

= Utilities s Small Refineries
= Large Refineries = Utilities

= Asphalt Batch Plants = Shut Down

= Metal Processing Facilities

= RECLAIM Facilities

= Brokers
Commodity Traders
Individual Investors
Mutual Funds

o P A

n Participation .

L .ivlajor SOx Traders M Trading Steps

e - : R .g .
Buyers: Sellers: Trader Heootas Aen o€ Submit Trade
= Large Refineries = Small Refineries Sl & 4

5 ) N ;
s Uhilites « Malt = rg@ s & ;._ . B
PN = =

Manufacturing

= Shut Down
L Trade Data Entry/System
Facilities Confirmation Checks

Trader Info
RTC Data
Emission Data

EE'; RTC Trades

Monitoring, Reporting, and

Over $1.48 billion RTCs traded since i
inception of RECLAIM in 1994 - Recordkeeping (MRR)

Over $6.86 million of RTCs traded in
Calendar Year 2017 (compared to
$118.6 million in Calendar Year 2016,
decrease of 94%)

Program Objectives .
E!.iﬁgher Compliance Confidence i:lg Major Sources

H i f_ AL

@j o TR s Major Sources~devices with greatest
DRI aal J:_.,:g‘ﬁ M oe Source iﬁi" j f emission potential.
Major Soufce B e = Examples:

% MONTHLY MinofSous : : : :
Monitored by External combustion device with max. capacity > 40
CEMS mmbtu/hr and annual heat input > 90 billion btu

: External combustion device with max. capacity =
500 mmbtu/hr
Internal combustion engine 2 1000 bhp and
operated more than 2,190 hrs/year

DAILY




&!l;acility Audit_

= Annual Audit of Each Facility
Review Operational Records
= Check CEMS Operations

= Review Test Results

‘:-;acility Audit

= Compliance Actions

= Facility Audit Report

= Data compiled for
Annual RECLAIM Report

Ilﬁnnual Audit Report

. RECLAIM Elements
Universe
Programmatic Compliance
Facility Compliance
Job Impacts
= RTC Allocations and Trading

= Interaction with Other Programs
New Source Review Activity
Air Quality and Public Health Impacts

RECLAIM ELEMENTS

B racility Compliance
E.gF RS LD
= Allocation Compliance

Compliance Status
Impact of Missing Data Procedures
= Emissions Monitoring
CEMS Compliance Status
Semiannual and Annual CEMS Assessments

= Emissions Reporting

‘;-;Facilit‘y Audit

niverse
e WJ

iﬂ!

.l]ob Impacts

= Emission Calculation Verifications
Gather Raw Emission Data

= RECLAIM Inspection Points
Equipment Inspection
Emission Monitoring
Emission Reporting

= Command and Control Inspection
Equipment Inspection
Operations Conform to Permit Conditions

Annual RECLAIM Report

RECLAIM ELEMENTS

Umverse Changes
» Inclusions
= Exciusions

= Facilities Permanently
Ceasing Operations

; NOx SOx
RECLAIM Universe Changes Fagilities Facilities

Universe — January 1994 380 41
Universe — June 30, 2017 262 30

RECLAIM ELEMENTS

Job Impacts
= Based on Employment Survey

= Number of Job Gains and Losses attributed to

RECLAIM
s Reasons for Job Gains and Losses




N California Energy Crisis » California Energy Crisis
e .§ Background E-g Effects

s : : e = Accelerated demand for credits
= Southern California relied on imported electricity « Skyrocketing credit prices

excepbiorRRITIchRsAte Ability of Power Plants to pass
¢ § [ Il P ~0n
High demand for local power generation Tl e

- 17 power-producing facilities
Operation of plants above permitted levels
— Governor's Executive Order

Power plants were not fully controlled
Old uncontrolled units put online

= Non-power producing facilities
in violation due to credit shortages
forced to compete for remaining m

credits at inflated prices
A8AA

California Energy Crisis California Energy Crisis
h-la Effects i!'; Amendments to the Program

s Required power plants to file compliance plans
on installation of controls (Best Available
Retrofit Control Technology - BARCT)

= Temporary exclusion of Power Plants from
market participation

= Set up Emission Mitigation Program for Power
Plants

= Emissions exceeded allocations for 2000

= Prices exceeded threshold set in Rule 2015 -
Backstop

= Initiated program review

s Rule amendment adoption
(May 11, 2001)

‘:l= Program Adjustments i:lg Program Adjustments

RECLAIM Rules Amended 24 Times Since = Program Detail
Adoption in 1993 Extend program beyond 2010
Address the RTC pricing issue during energy crisis
Allow facilities to exit program
= Allocation Reductions
Source test requirements and frequency NOx shave of 22.5% Iimp!emented Im 2011
SOx shave of 48.4% implemented in 2013 — 2019

Reporting methodologies dditional NOx sh £45.2% impl i
Allocation calculation methodologies gmglgnf(};z SR

s Implementation Issues (examples):
Time allowed for monitor installations
Emission calculation methodologies

Program Objectives rogram Objectives
E ..Same Level of Emission Reductions me Level of Emission Reductions

Aggregate NOx Allocations L Aggregate SOx Allocations

1
| 40% Reductiors
| from 1964
|
— =
l 5% Reduction 48% Reduction
from 2000 from 2012

NOx (tons)
S0x {tons)

Compliance Year Compliance Year
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Health and Safety Code Section 42300(a):

Every district board may establish, by regulation, a
permit system that requires, except as otherwise
provided in Section 42310, that before any person
builds, erects, alters, replaces, operates, or uses any
article, machine, equipment, or other contrivance
which may cause the issuance of air contaminants,
the person obtain a permit to do so from the air
pollution control officer of the district.

What Requires California Air Permit?

+ Any equipment, the use of which may cause the
issuance of air contaminants (a.k.a. the Basic
Equipment)

* Any equipment, the use of which may eliminate, reduce,
or control the issuance of air contaminants (a.k.a. the
Cantrel Equipment)

* Exempt equipment is clearly defined and includes:
# Self-propelled mobile equipment

® Small combustion equiprment %eﬁ.g., engines < 50 HPR,
natural gas fired boilers <2 M tur‘h%

® Comfort air conditioning systems
® Fuel Cells
® Equipment exclusively for dwellings of up to 4 families
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o BIGVFE] (Permit to Construct, P/C)

o BIEE (Permit to Operate, PIO)
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AR AR B
- FIREZ (52)
# Key Requirements for Non-Attainment Air Pollutants (a.k.a.
NA-NSR or NSR):
- » BACT /LAER Analysis
* Major Source: achieved-in-practice or transferable technologies

# Minor Source: published guidelines or cost-effectiveness
analysis

® Dispersion Modeling to demonstrate compliance with State
and National AAQS (not required for VOC)

* Emissions Offset

# Key Requirements for Attainment Air Pollutants (a.k.a.
Prevention of Significant Deteriation, PSD):

® BAGT/’LAER

GCIESES

° WERMHBINAEELR]
o HEMBRIE
 BASE (PINERRE - SHMREMEE)
o GHZE (WMFMEN)
» {REIDEFIRE

o EMMYFEIELE - Bt
o —iREELAM
o RiSRRERRMY
° BER3E5 (RECLAIM) SSRGS i
o BSIABISRMELROMTIER |

Fay Cheri 720HE LARF Sorhatiop

| PACHITY PR TO UP AT

Questions or
Comments?

Jay Chen, PE.
Contact Information

Email:
jaychen49@yahoo. ol
jaychend@@yahoo.com D
Phone: i
{620) £17,8811 B CVFERER ) (M. #4658

Jay Chens 2O LAR

VAR ALEE R =
- BE/AESMRER

= Apply to New or Modified Equipment (Permit Unit)
with increase in toxic emissions

# Based on standardized Health Risk Assessment
approach, instead of limiting individual compounds

# MHealth Risk Limits (for each Permit Unit):
e Max. Individual Cancer Risk
# 1in a million (10%) without using BACT for Toxics {T-BACT)
# 10 in a million (10%) with T-BACT
e Cancer Burden: 0.5 cancer cases
Hazard Indices: 1.0 based on Reference Concentrat
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Beneﬂt-Cost Consrderat:ons
in Air Quality Management

- SCCAEPA I.os AngetesEnv:mnmehtal Forum
Air Quality .Wgrk_shqg

Air Quality Challenges
Over Next Decade and a Half

Basin Total NOx Emissions

&0
500 "-...__,‘
o 400
3 A5%
2 300 ~ Hedul:lmn 555
=
=

Reduction
i .
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# Baselire  ® Carrying Capacity

%

Extensive Public Process

» Individual Rules:
I Draft Socioeconomic Impact Assessment released for public review and
comment at least 30 days before Public Hearing
J Method and cost assumptions discussed at working group meetings and
public workshop
» 2016 Air Quality Management Plan:
I Chapters released for review and comment as drafted
U Socioeconomic methods and results discussed at:
= 9 Scientific, Technical & Modeling Peer Review (STMPR) Advisory
Group meetings between October 2014 and November 2016
« 4 AQMP Advisory Group meetings in 2015 and 2016
» 3 Socioeconomic Assessment EJ Working Group meetings in 2016
» B regional public workshops and hearings in 2016
Additional presentations to various stakeholders

Policy Impact Assessment

s Difference between projected outcomes under policy and
baseline scenarios

Policy

implementation

begins

T Pohc\r lmpu_tl

Air poﬂllta nt

concentration

Mg

<
=
=2

e T80 i ine {inclusive ol previous AQMPs)

wwm Policy

el e

—\\
Air Quality Improved Amid Popuiation
and Economic Growth
, -
A
g
F
'
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1991 194 1996 1ug Q0 002 2004 Z00R 200K OO0 2012 2004 2005

= =PM2.5 (Annual) == (3 {3-Hour, 2008) === 03 (1-Hour, 1979)
~=—(iross Domestic Product ——Total Employment ~— Populati
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%

California Health & Safety Code

» Socioeconomic impact assessment:
& Type of affected industries, including small businesses
& Impact on employment and the regional economy
i Range of probable costs, including costs to industry or business
& Availability and cost effectiveness of alternatives
1t Emission reduction potential

LI Necessity of adopting, amending or repealing rule/regulation to attain
state and federal ambient air quality standards

Governing Board shall:
0 Actively consider socioeconomic impacts
0 Make a good faith effort to minimize adverse sociceconomic impacts

%

Y

-

\

AQMP Socioeconomic Analysis

Emission
reductions needed
for NAAQS attainment

&

Public health
& welfare
benefits of clean
air

-

Incremental
costs of |‘mf!llli:'.ﬂ

control measurcs

J!.)i 5 |!Hi} (.liil{‘ r

Environmental
justice of health
risk distribution

Macroeconomic
;In;)-l cts of AQMP
implementation

\

7

Incremental Costs

o Cost/cost-savings otherwise would not occur sans Policy
lllustrative Example

A representative lowere
o Capital Cost: §50K
o O & M Cost: 8200/ month

A representative conventional mode] ion madel
o Capital Cost: $20K

o O &M Cost: $300/month

Incvenental Cost Per Unit ot ol
= (SOK-20K) + (200-300) * lifetime of eguipment in months

2%




Monetize Public Health Benefits

s Value of statistical life (VSL), based on willinguess-to-pay
{(WTP} for a small health risk reduction

s (0

v of 2

:'a;r.‘.“hpa ¥ Eactiof thi 2milicn VEL 15 then WP

- e el topay 32 M0 madughed by the
:"“‘ .M‘amk weduce risk of deaik by Envcerse of the msk
bl IP"=' ’::m_l 1 slunee o Mmlisn redduction
chance 1 millivg}

Sowrce: UL, EPA, paditind by edustnal Eeonamicn, e and SCACHD statf
s Cost of illness (COI)
1 Healthcare related costs
4 Time cost, e.g., missing work

Public Health Benefits
-- Sensitivity Tests

- Munltiz.d Public Health ﬂ?ﬂlfiti (Billions of 2015 dollars)
e _.m._d_;.._ chicls .;d.z..a-_ ke kol - ey
Lower Mid- Upper | Lower 1 .hm- Upper
Bound point Bound | Bound point Bound
Base \"S_L' 54.2 59 $13.7 54.2 $9 $13.7
T&Dme Elasticity 2 &k 1.4 0 11 14
M_u_n:tlw-mlm.d benefits 45.6 5142 $22.7 410.9 ' "53-0.-5 3 "s_as_.s'

* The base VSL is expressed in millions of 2013 dollars and based on 2013 income levels,

N /

EdJ Definitions (Cont’d

Oetinilion 2: Impact of racefethnisily inckusion 122
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D Wy /
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Health Risk Inequality in the Basin

PM2.5 and Ozone Exposure Related
Mortality Risk
{Among Residents 25 Years or Older] (Amang R
Atkinson Index Kalm-Pollak Index Atkinson Index
[Relative Inequality] , [Absalute Inequality] | [Relative Inequality]

| Ozone Exposure Related Asthma ED Visits for
Asthma
Younger than 18)
Kelm-Pallak Index
[Absolute Inequality]

Inequality Aversien = | Inequality Aversion = | Ineguality Aversion = | Inequality Aversion =
0.5 | 0.5 | 0.5 0.5
{Values in 10%) {Values in 10%) | [Values in 105) (Values in 10%)
Baseline 6.3 | 5.3 | 15.7 15.5
Palicy 4.4 | a4 | 13.9 13.8
Change 4 | b | d b

* Inequality aversion parameters are setat 0.5 for hoth Mkinson and Kolm-Pellak Indices. & higher value indicates than
a society is more “inegquality averse”. However, it should he noted that the same parameter value does not imply the
same degree of inequality aversion between Atkinson and Kolm- Pellak Indices,

S ¥

Public health benefits estimated to be $173 billion
cumulatively (2017-2031)

EJ Definitions

ALTERNATIVE
DEFINITION DEMOGRAPHIC INDICATORS ENVIRONMENTAL INDICATORS
Other Other Environmental
Income Soclodemographic Alr Quality Burdens
1 Poverty status :ﬁ”ﬂ;:::: salinl
................... s OZOME
Age, asthma,
education, linguistic
Z Poverty status | isolatian, low birth r‘ﬁ‘;::ﬂf carcer
weight, ”
2a
Drinking water,
pesticides, toxic
-5 IO s
i Pi, o, toxic cancer | eleanup sites,
3 Poverty status L::‘I;::"’ law Birth risk, ozone groundwater threats,
1 hazardeus waste,
unemplayment fmpaoired water '
3a Definition 3, plus race and ethnicity

*Indicators In italfcs are given half-weight in the analysis

o

\

"
Environmental Justice Analysis

lllustrative Example

Baseline Distribution Post-policy Distribution

Frequency (Census Tract)
Frequency (Census Tract)

Inverse Mortality Risk Inverse Mortality Risk

+ Overall inequality of health risks expected to decrease, with greater per-capita
public health benefits acerued in E] versus non-E] communities.

Ve

Inequality Between EJ and Non-EJ

PM2.5 and Ozone Exposure Related | Ozone Exposure Relatad Asthma ED Visits for
Mortality Risk [ Asthma
|Among Resi s 25 Years or Older) | (Arnong Residents Younger than 18]
Top 50% | Top 25% | Top 50% | Tep 25%
Fetween | Within | Between | Within | Between | Within | Between | Within
(Al values are in 10
Def. 1 | [
Baseline | 03 50 03 | &0 | 17 | 1a0 | 13 | s
Palicy 0.2 4.2 02 | a2 | 10 12.0 15 125
Change | L | 4 + 1 1+ |+ | % T &
Def. 2 | |
Baseline 0.4 59 45 | &5 5 13.2 14.2
Paliey | 03 a1 | 29 | as | 27 | ma2 [ 123
Change & Al b | 1 38 & | &
|Def3 | | |
| Baseline | 0.4 5.9 4.0 67 08 | 148 0.6 15.1
| Palicy 0.3 4.1 2.3 4.6 1.1 128 0.8 131
| Change o L & L i3 L | g i i

3

* Based on Atkinson Index, Same directional changes based on Kolm-Pollak Index. /}




Introduction of Environmental Review

The purpose of the assessment is to ensure that :
environmental impacts when deciding whether or not to proceed with a
project/action/policy.

Terminologies

* EIA, EIS, EIR, EA, ER, 15, IR, and etc,

National Environmental Pelicy Act (NEPA) applies specifically to Federal proposed
actions while Califarnia Environmental Quality Act (CEQA) applies to state and local
government proposed actions

w “Action” (NEPA) versus “project” (CEQA)

= Categorical Exclusion versus Exemnption

Environmental Assessment and Finding of No Significant Impact versus Initial Study
and Megative Declaration

ElS versus EIR B

=

3

-

NEPA Decision Making

“Let's just approve it and $ee what happens.”

Biography

« M.S. and B.S, Environmental Science and Engineering, focu ng on eling.

= 19-years of experience in AQ/GHG planning and engineering field in both private and
public sectors.

Currently, AQ Engineer Il in Permit and Engineering, was an AQ specialist in CEQA
group in Planning; was a project manager and senior air quality consultant in
AECOM/URS; supervisor and engineer in other different firms and agencies

= Performed AQ assessment for more than 20 power plant and refinery projects and
task lead for many local and international EIR/EIS projects, primarily in California and
some in Taiwan, Hong Kong, China, and other countries.

Technical specialties include CEQA and MEFA air quality and GHG impact assessment,
industrial air quality permitting, air quality modeling and emission estimations, air
toxic health risk assessment/AB2588, and research

5CAQMD CFP, 15014001 auditor, EPA modeling instructor

r

"Have you got an Environmental

e Eatiae TYobat ceatie. w?” "5 my Environmental [mpact Regord

And wihere, may T 3sk, is yours T

enjoyable harmaony
between man and his environment; to promote efforts which will prevent or eliminate
damage to the environment and biosphere and stimulate the health and welfare of man; to
enrich the understanding of the ecological systems and natural resources important to the
Nation; and to establish a Council on Environmental Quality.

National Environmental Palicy Act (NEPA) signed into law on January 1, 1970 by President
Nixon

codified under Title 42 of the United States Code, in section 4331 et seq. (42 U.S.C §§ 43312t
seq.)

Congress established the White House Council on Environmental Quality {CEQ) te ensure that Federal agencies
meet thelr obligations of tha Act

CEQRegulations are im Title 40 of Code of Federal Regulations sections 1500 et seq. (40 CFR. §§1500 et seq.)
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California State Law adopted on Sep : LR,
* The Legislature declared it is the policy of the state to “[e]nsure that the long-term
protection of the environment, consistent with the provision of  decent home and
suitable living environment for every Californian, shall be the guiding criterion in
public decisions.” {Pub. Res. Code Section 21001(d).)
* Purpose [CEQA Guidetines § 15002{a)]
- Inform governmental decision-makers and public about potential significant effects of projects
- Identify ways to avoid or reduce adverse impacts
E.equirefeaslble alternatives and mitigation measures to prevent significant environmental
amage

- Disclose to the public why a project was approved
CEQA Applies to: [EgA Guidelines § isoo2(8)]
= Projects undertaken by a Public Agency
+ Funded by a Public Agency
- lszuance of a Permit by a Public Agency

o



What is air dispersion modeling?

+ Fram the LS. Environmental Protection Agency™s
(EPA's) Support Center for Regulatory Atmospheric
Modeling (SCRAM):

* "Dispersion modeling uses mathematical
formulations to characterize the atmaspheric

A Q iA M O D E ]_| N G 101 processes that disperse a pollutant emitted by a

source. Based on emissions and metecrological
inputs, a dispersion model can be used to predict
concentrations at selected downwind receptor
locations.™

* In English!
+ Dispersion modeling uses a {computer) model to

redict air concentrations from mostly industrial
cilities at specific locations,
= Moves pollutants from a modeled source through a
modeled world

" "

Wind Roses Building Downwash

T —
ey

B ioim Dol
:‘.’:" fn:u;a‘uﬂ;x = T il 1 risaletiing i S€ ey fram ARk the dossivat b rat in g
KLAX {Los Angeles Int'l Arpt), 2002 - 2016 KLGB (Long Beach Arpt), 2012 - 2016
- et b Lo e b Vo bl wg e

+ To substantiate with modeling that new emissions from a new or = Benefits

modified source will not cause or contribute te a violation of the Ambient ¢ Monitoring networks are limited in spatial and temporal coverage

Air Quality Standards (Nationzl and California) or the Prevention of * Monitors are mostly insufficient to determine individual source impacts

Significant Deterioration (PSD) increments * Pre-construction monitoring usually needs at least a year's worth of data
+ To conduct risk assessments to determine compliance with toxic + Cons

regulations based on the downwind concentration values that result Requires detailed source inputs
from emissions dispersion from modeled source releases - Modeling can over- and under-estimate impacts by a factor of 2
* Impacts from new and modified sources can only be determined through * Your model is only as good as your input data!

modeling Should not be used to do conduct hourly pairing with monitering data or to calibrate
the model with monitored data

W

What inputs are needed to conduct air dispersion
rmodeling?

1t can tell us... + Coordinates
= Spurce parameters
+ Ernission rate

*

What the predicted concentrations will be from an emission source ona

receptor ¥ Release height
+ Whether the predicted concentrations will comply with state and local = Meteorological data
ambient air quality standards and human health risk thresholds = Terrain data
* Estimated source contributions + Background concentrations {criteria pollutants)
= Tt ean’t toll us.... + Building dimensions

« The exact time and location of a modeled concentration « Remember, your model is only as good as your inputst

b3 u



CA -P_’UF F MODELING SYSTEM

= CALPUFF is a non-steady-state Lagranglan
+ Allows variable/curved trajectories
* Metzorological conditions variable and not assumed steady-state
= Spatizl variability to winds and turbulence fields

+ Uses information downwind of each stack rather than upwind of 2 single stack or the meteorological
station

+ Retaing information of previous hours emissions
“ Stagnation
« Fumigation
* Recirculation

» Allows calm and low wind speed conditions

= Includes causality effects

Model Applicability and Complex Terrain

Application (Pocatelio, Idaho)

w AERMOD is default near-field model
(defined as < okm) for typical regulatory
use in USA, Including in complex terrain

model (> s0km), 3

applications on a case-by-case basis

PGM Modeling Data and Process

CAMx = Comprahanalve Alr Quakty Model with Extensions
CMAQ = Community Mulll-Scale Alr Quality
SMOKE = Spamse Matix Oparating Kermel Emisslons

« State Implementation Plans (SIPs) i ﬁb
+ Regional visibility modeling for USEPA Regional Haze Rule
= Goal: “natural wisibildy"” by 2064 for Class | areas {National Parks)

= Additional uses
+ National Environmental Policy Act (NEPA) oil and gas projects
+ Federal Land Managers' Resource Management Plans {(RMPs)
« Initially. only ozone epi New. transitioning to all p
impacts (.. visibility)

= Winter-time ozone events
+ Evaluate effectiveness of emission controls to reduce ozone
+ Secondary PM, 5

and air quality related

1

s

’y

=

CALPUFF MODELING SYSTEM
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Types of Air Quality Models

« Photochemical grid model (PGM)
= Three-dimensional Eulerian grid-based

that treat chemical and physical
processes in each grid cell and use
diffusion and transport processes to
move chemical species between grid
cells, Eulerian models assume that
emissions are spread evenly throughout
each model grid cell.
- CMAQ, CAMx

Advantages & Disadvantages of PGM

Digadvantages
{Diminishing )
* Requires huge amounts of
data

Aclvantages

+ Great method for predicting
ozone and visibility

- Uses comprehensive emission - 14 terabytes (TB) for one
inventories ozane modeling project
. Qccounts for dlispersion, - 17TB = 1,000 gigabytes (GB)
eposition, lutant tran: t i
Ty | it e
Transport from far-distant locations | , Longer computation times
- Includes mere than 100 than other conventional

atmospheric chemical

bkt regulatory modeling systems

* Data slerage and computing costs are decreasing rapidly while computation
speads arn increasing.

How is air dispersion modeling used within
SCAQMD?

Permitting
+ {riteria pollutants
= Rudes 1303, 1703, and 2005
+ Health Risk Assessments (HRAs)
Rules
* Determine thresholds and emission limits
+ sereening tables (Rigot)
Air monitor placements (Rule 1420.2 lead monitor)
AB2588
CEQA
Orders of Abatement (OA%)




Ambient Air Quality Standards for Criteria Pollutants
N0 SCACQMD s in utleinment; project is sigmificant iF i cuuses or by | i, ionifi 3 ( )
EACHD st i s o T SCAQMD Localized Significance Thresholds (LST
Tl averzge .18 ppm (stale) i . % ¥ g
anqal arihmetic mean 003 pee (ute) and 0.03534 ppm (faderal) — T— "515“ —_
A = LST's established by SCAQMD Board as v
24-hour average 104 pgim’ (consiracnon)® & 2 5 ugm’ (operation) LI s
annial averige Lot g’ # Limited to onsite sources
PM25 1 I
d-baar average 104 i’ fonsstnusetion)” & 25 pgim’ (operstion) =% ST haser andalieitssions levels
] + Simplified methad that avoids complex dispersion modeling for projects <5 acres in
| -howsr averaga .25 ppin (3tate) & 0075 ppam (federal - 96 pereetile) -size and out to seom for receptors
24-howr average 0.04 pen [slate)
Sulfate + LST table updated regularty
2”‘0“{:;""‘“ = 25 gl (state) = + LST's are based on Source-Receptor Area (SRA) map (Ref:4)
AQME | il i, L ificant il it " " 2.
D¢ Dl oo S siprl it et ot * SCAQMD conducts a template dispersion modeling analysis for each SRA and
L.m..umw mwu; [:alcj and Ba;n ahrcamu produces max emissions allowed
| rav ppm (sate'federal) i
. = LST table for NOx, CO, PM10 and PM2.5 (Ref: 5)
30-day Avemge 1.5 g/’ faaate)
Bolling J-misnils v etige 15 pgm? (federl)
- s
A . 3
o aging L 5! Mationad Standards
T Concantration * | Mathod * prmary’® | Sscondary’® | Method ’ sutor oda| 3107 - = ; i
ul Utvarcit 18300 pgi®y SeUEACY; A
e -
gt ooapem i | i i LN s, | w e T = ovhehaivgl
Brinr | 0T pom (437 ppar) 9,070 5o 137 pym’) X e _‘Tu
Asthmets Wrme. g et et ww iy o
Respirabio 24 Mo 0 pigm' 130 gt o
Partizitate " - b::m m:;';:uc :ﬁw 20 Dy Awige: 15 ppn’ e £
(Mattar (PR 2 it - Arniie o 1.5 i’ e Wik
T Fim T Load™’ ; P A MBSl fhar o armas)™ Samess Semgiar ens Aome
Particulats L i 5 e Frimey Siardord | et Separaiin | Figteg 3 Morm o Py | A
Matter [ Gl o Mege iF sk
(M s | At bess 12t Bets Asarusson il g e by =
1 Howr 20 pern (23 mmy 35 gm0 mpmy == Freducing At e fostzots TRegRiwy e
Carhion Ner-Coapiesive Particion™ S Pt e
Momouide L S0ppmittmgem’y | Wibared Protormelry | 9 ppm (20 mgm) - Irkaresd
(€0} i INGER) MDA} Sultates 24 Howr 28 pgem” Hpronal
ke Tahosth Hapm 7 g’y - -
Narogen z oimpem gy || 0 s e m—- (s “m" tHar | oy | e Stindards
THLH™ | it binan | 630 pom 67 gy |9t mm oo uom | 'Sy MW-“ Mror | 0015 @0 | urmanigasny

Fed 1-hr NO2: 3-year average of the annual 98"' percentile of the Source types:
concentrations must not exceed 100 ppb (188 pgim3) - 8“‘ Highest High (9 ] fpoRE T
percentile) value selection in AERMOD + Area(AREA, AREABOLY, AREACIRC)
= Fed 1-hr SO2: 3-year average of the annual g5' percentile of the 1-hour daily maximum = Volume '
concentrations must not exceed 75 ppb (196 pg/m3) - 4™ Highest High (98 percentile) s
value selection in AERMOD ) LIE;“ pi

¢ Fed 24-hr PM2.5: 3-year average of the annual g8 percentile of the 24-hour
concentrations must be equalto or less than 35 pg/m3 - 8" Highest High (98"
percentile) value selection in AERMOD

Short-term construction v.s. long-term operation
Emissions and EFs:

+ Others: = Onroad: EMFAC, MOVES
* Fed 24-hr PM10, Fed 1-hr and 8-hr CO: not 1o be exceeded more than once a year: and Highest * Offroad: OFFROAD, NONROAD
High in AERMQD = CalEEMeod
+ Fed annual: Average of each year's highest annual value = Other models: TANKS, CT-EMFAC, ACAM
= CAAAQS: not to be exceedad in any year modeled < Other resources: AP-42, CARB database, source test, APL, EPA, and etc.
L1 'l

Other Considerations and Models in AQIA

Example 1: Warehouse Project

T ik
West Valley Lngrsttr_s Centerin
Fontanain SB County (Ref: 8)
EIR, 7 industrial buildings are
proposed, ranging in size from
approx. 100,000 sq. ft to over1
million sq. ft, encompassing a
total of approx. 3.6 million sq. ft
of building area
will generate and receive truck
traffic to/from I-10 to the north
and toffrom SR-60 to the south

+ Conformity
+ regional and project level
= €O, PMio and PM2.5
= Dther dispersion models in CEQA
analyses (Ref:7):
ISC (ISCST/ISCSTPRIME)
CALINE3, CALIQHC/CALIQHCR, CLs
SCREEN3, AERSCREEN

1

+ VISCREEN
+ PLUNMUEI, SACTI + Operational HRA
* CALPUFF, CMAGQ # What's wrong you can see here?




South Coast
Air Quality Management District

Air Toxics Program —

Health Risk Assessment and » ~ 16 Millions population
Emission Inventory >~ 10,000 square miles
> ~ 10 Million \Vehicles
L FETR >~ 27,000 Permitted Facilities
S (60,000+ Permits)
SRR » Stagnant Weather. Patterns
el il e > Nation’'s Moest Severe Air Pollution

South Coast South Coast Air Quality Management District
Air Quality Management District Source/Receptor Areas

South Coast Air Quality Management District

Air Monitoring Stations : ~ South Coast
Air Quality Management District

Distribution of AQMD Regulated Facilities

Rule 1401

REGULATORY AGENCY New Source Review for Air Toxics

» FEDERAL

. US EPA Adopted in June 1, 1990

Initially specified limits for maximum individual
> STATE cancer risk (MICR) and excess cancer cases for new,
related, or modified sources which emit carcinogenic
» California Air Resources Board air contaminants

\ Amended several/times toinclude non- carcinogenic
» LOCAL compotinds and to update the list of toxic
s AirPollution Gontrol District compounds andithe corresponding risk values




Computer Modeling on
Air Toxics

» Pollutant Type
Carcinoegenic vs. non-Carcinogenic
> Source Type

Point, Area, Line, Volume
> Temporal

LLong-term vs. Short-term
» Scale

Regional vs. Local

SUMMARY

> Command and Control
» Regulation, Rule Development

> Environmental Justice
« Community Awareness

» Coordination and Communication

» Partnership with other agencies, the regulated
Industries, the Environmental Groups, andithe
Public
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South China University of Technalogy

Severe Ozone Pollution

VOCs emission characteristics and change trend
in China during the “13th Five-Year Plan”

Ye Dai Qi
South China Universuty of Technology

From 2013 to 2017, the concentration of O, at 13 national ambient air background
points showed an increasing trend year by vear.

Lo 5,
L i H
Far 3 . L
5 s gt i s " -
E M ‘i i ¥ LI H
3 i 1
il i
- 4 : }
] 4 - -
s & 01 a
The B0th perc of Oy maximum &-hour sverage concentration 'l Maximum E-hour average concentrntien on O, days

% From 2013 to 2007, the mean valucs of the 90th pereentile of the maximum &-hour average concentration of the
13 national air quality background points on O, are 123pg/m®, 126pg/m*, 132pg/m?, 133pg/m?, 13dpg/m*
respectively, showing an inereasing trend year by year, but the variation trend of different stations is quite
different.

The mean values of maximum 8-hour average concentration on Oy day of each site are 182pg/m?, 184pgfm?,
183pg/m?, 186pg'm?, 198pg/m? respectively, showing o gradual upward trend.

Severe Ozone Pollution

From 2013 to 2007, the %0th percentile of maximum ,-811 concentration in 338§ ::mr\]&h.ma_{_u&m‘_l_

-

L2018
In terms of regional scale, O, pollution in
China is mainly concentrated in the central
and southern liaoning, beijing-tianjin-hebel
regrion and surrounding areas, Yangtee Fver
delta, wuhan city cluster, shaanxi guanzhong
and other areas, as well as the chengdu-
chengqing and pearl river delta regions.
South China Viversity of Technology i)

ey
e

ik

. T T

# From 2013 to 2017 , the concentration of O, in 74 citics in China showed an increasing tremd yeur by year,

with the Pearl river delia decreasing from 2015 to 2016, but with a large increase in 2017.

lﬁiﬁg&ﬂﬂﬁgmgmne Pollution

O In recent years, the state and local governments attach great importance to the
prevention and control of air pollution and have achieved certain results, PM2.5
and PM10 concentrations have decreased. However, ozone problem is still
prominent, and China's air pollution control has entered a new stage of
coordinated control of ozone and particulate matter.

O VOCs are important precursors of ozone and PM2.5, reducing VOCs pollution is
the key to winning the blue sky defense.

Report Content

Fowth Chinw University af Technology

Sowth Ching University of Technofogy

scenario analyses of VOCs emission
in “13th Five-Year Plan™

| Reference year — _IL i
B I B A
B s B o L e
"""""" scenario 1 @ business-as-usunl sconurio , assuming
{Targetyear ——1 that VOCs cantrol level in “I3th Five-Year Plan™
. 2020 is consistent with the level in 2015,
I\{ethadology —_— E> | scemario 2 @ contrel scenarios 1 { Medinm control
e B scemario ) , comsidering industry status gquo,
« emission factor method |, assuming that some of VOCs control requirements are
scenario analysis metl impleme_med natisnwide in “13th Five-Year Plan™,
scenario 3 & control scemarios? [ Optimal contrel i
scenario ), assuming that all of VOCs contral I
requircments are implemented nationwide In “13th |
S Five-Year Plan™. |
|
|



Variations of national HCHO from
2014 to 2016 in ozone season

Variations of regional IICHO from

TR
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Spatial average: 6.03
e 10" mol/em’

Low: 0

ial auraﬁc: 5.28
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Spatial uerng-t: 559 Sp:

High: 15

» Ozone season: from May to October.
» In the ozone season from 2014 10 2016, the concentration of formaldehyde also showed a trend of
decreasing first and rising later in China.

% In the eastern region, pollution is more serious, especially during the ozone season,

Variations of regional HCHO from
2014 to 2016 in ozone season

2014 to 2016
Beijing-Tianjin-Hebei region (BTH) Jiangsu-Zhejiang-Shanghai region (JZS)
w13 e sans e |
I : 5 o G
J et g s - W;mr!i-h Spallal avenge K5 ‘ [
= L s b o
| ~ Hegh 18 Lo 8 E Migh: 4 Lot ¥
Guangdoeng-Ilong Kong-Macao region (GHM) Chengdu-Chongging region (CC)
uid e e o tUL) ol
- PR | iy i
5
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— L —_—— r LA o malon!
Ihgh | Lawi ® gk Lamc ¥

The GHM region showed a decreasing trend year by year, while other ﬁq;inéls fell
first and then rose, and the pollution in CC region was relatively light.

VOCs concentration change
( 2015-2018 , Shanghai )

\

Zhejiang-Shanghai region (JZS)
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P Soatind average B
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" Guangdong-Hong Kong-Macao region (GHM)
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™ Regardless of the region, the pollution in ozone season is generally worse than that in the annual average.
GHM region dropped slightly year by year, while other regions first fell and then rose.

"

B TVOC[S7PAMS)

= The amnual ozone concentration in 2016 was

:: i slgnil‘mnﬂy lower than that of 2015, and rebounded in
2017, but still lower than that of 2015,

20 % The eoncentration of ethylene mainly from
Al . petrochemical is stable.

o "

3 RHL 2ots w1 # The use of organic solvents represents an
4 Tnter-species/p-xylerie  concentration  that

—_— prene

= —— Ethylene rehaunded to close 1o 2015,

i S :‘J;:;’:‘““ # The concentration of isoprene from natural
1 = lsopropane sources was significantly lower than that in
[ 2015, *

¥ Dl Cmungdbong previnelsl caninmmsrtal nsndtaring
fer )
™" South Ching University of Technology

VOCs concentration change :
I 2015-2017, autumn in Heshan, Guangdon; e

o e
JRe— | 2015 2034
|
2016 2165
i | 017 20,50
= | 015~2017 2118
£ | -
L
‘ lnl
Hoam

From the above data, it can be seen that the concentration of TVOCS“JH(:L‘MN‘I‘ m_Zﬂll'r compared wilh‘ 015,
and there was a slight deeline trend in 2017, Compared with the same period in 2017, the concentration of TVOCs

remained unchanged in 2008.Therefore, in general, the concentration of TVOCs has not changed signifienntly.
(Fn v, Gime seng, Sminglul et irusssental modloring croiee)

Sowith Ching University of Technology

VOCs concentration change
( 2016-2017, Chengdu )

[

From 2016 to 2017 , The concentration of T¥OCs decreased in Chengdu.

2016-2017, annual VOCs concentration in Chengdu H016-2017, the VOCs eoncentration in Chengdu

6.2

ik 027

In Chengdu, the concentration of TVOCs in 2017 was 43.33 pph, down 14.4% from 2016,

In 2017, new regulations were issued in Chengdu, and the central environmental protection inspection

in August of the same year further strengthened the enforcement of the regulations.
A Lis Ebefmn, Chemgrh institute of exvirommentsl protectios scieseor)
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Sowek Ching Unlverdny af Technofogy

Summary

Correlation analysis between VOCs and
various meteorological factors

VOCs concentration in Heshan of Guangdong increased in 2017
compared with that in 2016, but it was still lower than that in 2015 There was
no significant change in Shanghai. In Chengdu-Chongging area the VOCs
concentration decreased in 2017, It will continue to rise in other areas without

greater control,

Fouith Cheima ity of Teck
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The picture shows the correlation analysis between formaldehyde and temperature, relative humidity. air

pressure, rainfall, wind speed and other meteoralogical factors from 2013 to 2015: formaldehyde

concentration is the strongest correlation with temperature, negatively corelated with air pressure, and

precipitation and relative humidity. The wind speed correlation is not significant.
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@The status quo of VOCs remains to
be clarified

@Treatment technology is mixed and
the effect of emission reduction is poor
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The wurces of VOCs are refatively eompiex: many emission imdustries, complex components, and different characteristies,
‘The status of national VOCy needs to be clarified @ The VOCs emission inventory of each research Is quite diffevent. and the
uncertalnty of it is alse very large,

Trymamic real-time updated cmissions iaventurics at the reglonal and city levels are not yet widey available,
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O Inefficient end treatment
* When choosing technology, enterprises have blindness and fluke ml'nd.:
which makes most of the management facilities become decoration. |
* [nefficient technologies such as simple adserption technology, direct
combustion technology, photocatalysis technology, and non-thermal
plasma technology are frequently used.

O [nsufficient source control
Low-volablity raw matenials such as paints, inks,
cleaning agents, and adhesives are used in a low
proportion.

O Lack of process control

Low utilization rate of new technologies, serious
unorganized emissions, and low collection efficiency

(@ Treatment technology is mixed and
the effect of emission reduction is poor

@Small enterprises are numerous, and the
treatment market of VOCs is chaotic.
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% There are many small and miscellaneous enterprises for VOCs harnessing.

¥ The treatment ability of the third party governance enterprises is uneven, and the ability gap is
significant.

¥ The VOCs treatment market is not standardized, and lacks the corresponding constraint mechanism,

Anticipated market demand:
A0 hEllksn yuan per year

present markel dermal:
10 billion yuan per y

There wre mumarsus wod miscellanvsus

Governanee of market [rregularitic
semnll cuterprises

Lange propartion of applicstion of
shmple setlvated carban method

The exksting VOCs govermamee mar ket is sl

\\lnnﬂ.gument technology and market status

Key generic technology is missiag.

® Law end capacity

Equipment Is heavily dependent on imporis.

® L d i}
Teehnology docs noi maich indusiry needs. iRy
® The governance of the market is mot

standardized.

Market technalogy is mived.

~ Sourh China University af Tecknology ?*}
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\ (® Governance experience is lacking

‘}

# VOCs comprehensive management and demonstration work is insufficient
# Local government departments do not pay enough att mfo YOCs d ion management
# Lack of replicable, scalable indusiry governance experience and management experience

g g

@®Insufficient investment in science
and technology

® Lack of technology investment
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O The basic data such as VOCs pollution characteristics are unclear, and the collaborative
t v of V N ngthened.

* Thelindustrial strueture and geographleal elimate are different In different reglons, and the VOCs emission characteristics are
significantily differcnt. The stady on lecalized VOU's emission characieristics needs fo be strengthened.

VOO sources arc complex, and there are many emission industrics, covering a wide range of industrics. VOCs emission links are
numerous, and the composition of YOCs s complex. So the research on VOCs activity and other prevention strmegics should e
streagiiened according to the industry characteristics,

[

VOCs are important precursors of ozone generation, and VOCs and NO, have typical non-linear relationship with czone, so bt s
neeessary o sieeng bew the stady of synergistie control of VOOs and N0,
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Part of the VOCs cmbab indimiry

O VOCs monitoring and prevention and control measures
need to be improved
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* Regional and limited source-criented NAAQS
compliance and trends determination with a

Ko i focus on population
@ Eigé e Review of P

o Quallty
South Coast E i '5‘,2{‘,15:“““‘ Goajs/oumomes of * Aids in "truth testing” of regional and single
M " Current Network source-oriented models
* Disassociated with erﬁissions inventory and
2018 National Ambient Air Monitoring non-regional source attribution &
Conference

Jason Low and Eric Stevenson

NETWORKS

N

» Community selection
* Originated in negotiations regarding the

extension of Cap & Trade program (AB 398) AB 617 + Monitoring
. 5 : 4 program & |
AR G17 * Responds to advocates’ concerns witl S * Emission reduction action plans
Kack d continued high levels of air pollution in local cos’rpc.me:{'js
ackgroun communities esugn‘ 0 + Emissions inventory
elements link at

+ Directly addresses toxics and criteria pollutants iteratively improve

. ; = * Incenti
in the most impacted communities centives

* BARCT Update/Clearinghouse

* Determine impacts of local contributions and

focusing monitoring to identifying localized Clean i
disproportional impacts ; Tééhné]ogy o AT
| Investments / | Monitoring |
* Identify localized "hotspots”, contributions fram N ! M n ri g
Change of focus to individual sources and contributions from N ' '
hyper-i acal air background and regional sources :
uality impacts : : ; B o ;
% ty P * Develop source attributions based on o) ; g i ] ‘-Cleaner
manitoring A et i Aif

* Truth test highly resolved modeling and
improve emissions inventories




* Survey large areas, including | R T e I ey m s > Elevated CH, and C,H, measured
refinery areas - ; : e | downwind of an il tanker ship
) b i P 2 - ~ FLIR gas imaging era detected
» Detect plumes & emissions Tulios Emieion Aot 5%
+ Guide ground-based efforts

Metals/Toxics Mobile Platform

5-week monitoring in March-April, 2018

Variety of fast time response instruments

for the measurement of air pollutants:

v VOCs

v BC

v Toxic metals including Cré+

: < v W d Monitored >50 facilities in ~10 different A ead

+ Fenceline and community =" e 1 e communities -
mobile monitoring Abin ol LS o Future could involve PTR-MS

* |dentify sources and P A, _“ ) measurements for speciated and time- R Toome s
community levels e I o of-flight measurements 7 e T4 03/030nd 03/09

¥ « Survey major refineries and
other petfroleum facilities

Li-COR
tethane analyzer and GPS Jf?;&eg;:’n
mounied on top of hybsid k Path CH,
SUY o i Analyzer
Instruments powered lom a
vehicle's cigoretie ighter

Methaone concenirations
and GPS coordinates
continuously recorde:
1Hz
Hemisphere : ¥ . s o
Inslruments contiolied by a 3 _ E Atlaslink GNSS . i 3 A = ] alkane column
laptop PC R thosy oy ; h Smart Anfenna ; v e : },[;'i.'rr,‘r-'.'—qfﬁrjtﬁd
Data-streams are
combined by a custom
software

Can Sensor be used to assist in the effort
+ Need to develop standard for data export and
ingestion
* Need to include ways for QA/QC to be evenly applied Most comprehensive
so that data are comparable sensor evaluation progra
* Need to provide a way for appropriate visualization . inthe Nation
and context, so that people can determine Recognition for:
appropriate ways to limit exposure +  Community educatic
i * Validation of satellite

Communities can assist with sensor studies if: air quality data

+ They are provided technical expertise on how to : B - Pilot sensor network
develop a network so data are actionable i 3 4 projects

= Provided or develop analytical skills necessary 1 J e Next steps:

* A means of data storage is provided to allow + Statewide sensor
transparent aceess and further evaluation network developmen

= Sensorverification
program




Frequency Map of Dust Emission Areas of Plant
Dada generaled July 21%, 2010 between 11:54 AM and 1.44 P

DATA COLLECTION AND
MANAGEMENT

» Large amounts of data
with geolocation

» Methods to make all data

“apples to apples”

* Provide ways to give
graphics and information
confext

Path Forward

Develop methods to goin better spotial
coverage, while balancing temporal
coveroge

* This will help identify sources that
impact communities

* Need 1o be able to evaluate “steady
state”, episodic and vnintended ]
releases ] T i

Achieving more spatial and temparal
meosurements to cchieve the goals
impraving better health aurcomes

* Decrease air quality disparities with
the goal of eliminating them entirely

* Enhance enforcement and compliance

Emissions Inventory

* Annual statignary source emissions

reporting for facilities:

— already subject to mandatery GHG
reporting
emits 250 tans/year or mare of any
nonattainment pallutant/precursar

— has an “elevatled pricritization score”
based on cancer of nancancer impacts

* Uniform statewide znnual
reporting far criteria and toxie
emissions

* Direct reporting to state of
stationary sources emissiens

* Third party verifier?

DATA QUALITY

* Not all measurements are

equal

* Remember to match
quality requirements to
monitoring godl

» Education and provide
technical assistance

Further Integration

Communities expect incidents fo be
better characterized ond measured

* Need to be able to evaluate
“steady state”, episodic and
unintended releases

* Providing infermation about
limitations

Regions expect better copabilities
during regional events {wildfires)

= Provide forecasts of impacts

= Explain how concentrations,
forecasts and impacts affect health
autcames

Potential for Compliance
and Enforcement
identifies emissions os they develop

= Allow industry to take corrective
action early

= Allows regulators to better focus
resources

Aids in better defining where impocts
oeeur

= Potential for determining where,
and under what canditions,
“lofted" emissions impact
population

« Better identification of impacts
leads to mare focused regulatary
actions

Incentives

$50 Million:
* Reduce diesel fram mobile sources

* Prioritize impacted communities
* Dirty fleet replacement
* Woluntary participation
+ Under contract by June 30, 2015

* Funds spent by June 30, 2021




Introduction

@ Traditional Method(Canister sampling & GC-MS )

Integrated Method of Combining Fixed and
: . . 2 2 = “ Long-term exposures
Mobile Stations for Air Pollution Tracking and e
Reduction Assessment - Limited sampling
- Expensive

- Poor mobility

* This study
- Fixed & mobility
- Real-time auto micro-GC

- Track source

This study

Monitoring station setup

& 15 HAPs specific to petrochemical industry

@ HAPs hourly threshold for Stationary Sources*®
* Winyl Chloride {20ppbv)
" Benzene (20pphv)

Stage IV Stagel 2 :
Access the Identify major 1,3-Butadienc (100ppbv)

emission HAPs pollutants.

reduction resuits a"‘z:u";"'f:s'o" *Stationary Sources Fenceline HAPs Standard (drafl}, Taiwan, 2017
- Alkanes &1 . |Oxvgenated L0y
MITAP {Auta-GC) kemes | ATomatics | Chlerinated VOCs
Stage Ill Stage Il s L | ke . -
Propose Mobile ! o-blenae | Beeos Aselone Vinyl chloride

|rr|pmverr|ent menitoring for Propene Toluens Butanune Trichlercihylene

plan fer emission source tracking

reduction
Eihylbenzene Perchlomethylene

La | e | B ) o Dichiorobenzene

Beslme

10 et i
Styrene 1. +Dichlarnbenz ene

Filgared. MiTAP P310{Tricormtech Corp., Taiwan) auo-GC and representative YOCs detected in this study.
Muobile Stations 3

Stage |  Identify major pollutants and emission sources

Stage I © Identify major pollutants and emission sources

& From May to October, 2017

Butadiene
Temgporal concentration profile of Al

T

Benzene

T S rogane
|2 182] | ———1.3Burtacione |

9"‘ e“(eé“ff?f £ f{.«;;

Butadiene Benzene Vinyl chloride
Figure2, Geographic locations of schools Al and A2, and pollution roses observed by fixed stations. Figured, Temporal concenteation mwlls of major toxic VOUs n'lner\:d t s:hwl Al
6

Stage Il : Mobile monitoring for source tracking

Stage | © Identify major pollutants and emission sources

@ From May to October, 2017

Temparal concentration prefle of A2

e Berzere |

——Prepane
s L

= Prapene
+ 1.3-Butadiorse [
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7 source tracking.



