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Who Is RAP?

~y

6\
A Senior associates and A hk h
principals: energy and « ¢ ”

environmental regulators:
Awe have been y £ uo

A Cross fertilization to ?
synthesize best practices, A
where are the opportunities S
to apply them b Ne= A

A Founded 1992 on principles A b s M 50 C
that energy and environment T A
are inextricably linked w D

A Worked with nearly all 50
USA states, European Union,
China, India, Latin America
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RAP Projects
\

A Energy efficiency power plants A
In China A
Roadmap 2050 in the EU A K
A

T> T

Demand response and forward
capacity markets in the USA & )
Northeast E - '

A Thermo-modernization in G
Krakow to reduce pollution, A
Improve energy consumption
and protect consumers -

A Advice to EPA on multi-
pollutant planning for energy
and air quality
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1. Introductory Framing (1)

~
AWe breathe on an integrated A ”
basis, so we shouldplan and Y
regulate on an integrated basis 5 Z
A b w
A Little progress will be made if AQ, a
energy, and climate regulators: R ‘
i Do not talk to each other € b
I Choose to remain ignorant of § X KT
| mportant aspects of each ot he
area of responsibility - G a

i Are prohibited from considering
each otherods goals bw |l egal,
Institutional, or political
boundaries
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1. Introductory Framing (2)

2
At least 3 advantages to 3 R
integrating Air Quality (AQ), 2 @n ¢
Energy, and Climate Change E "
policy: 2'
1. Lower costs 3' \
2. Fewer trade-offs '

3. More co-benefits

Degree of Integration Resultinginteractions

3 SeparatdlolicyAreas | Conflictsand TradeOffs

Financial Character

Costs & Countermeasure

" @ Y | & U
1 Integrated Policy Synergies & GBenefits | Investments
wae w
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2. lllustrations of Co -Benefits
2.\
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Multi -Pollutant Measures (e.g., EE)
Offer Extraordinary Co -Benefits

A D ~ L V
$200.00 | - Al 5 Risk
$180.00 = DTQ NEB
® Other Fuel
$160.00 = O&M
$140.00 M Other Resources
$120.00 m Externalities
$100.00 m Avoided Reserves
M Line Losses
>80.00 ® Distribution Capacity
$60.00 ™ Transmission Capacity
i US$ / MWh
$40.00 Capacity
$20.00 W Energy (Source:
) RAP, 2012,
$0.00 - Vermont Data)
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Synergistic Effects of Multipollutant Planning®’

W
Vi

Synergistic Effects of a
Multi -Pollutant
Approach

Offer Economic
il Benefits
Implement -\l b

cogeneration

GHG Emission
Control Measures

W
(=}

Increase energy
efficiency of the
general public

%)
Vi

Increase energy

[
(=]

[
Vi

B Reduce power
consumption and
develop renewable

e
(=]

Costs for reducing air pollution effects on health by 50%

5 energy sources

; Air Pollution
GAINS Model  Health Loss Control Measures Design Task: Reduce air pollution
Optimization Under Same PM control for the

Air Pollution
Adopt synergistic
control measures
of the integration

strategy of climate
and environment.

Adopt measures for
control of pollution
only at terminals.
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general public

PM control for large
production plants

B NO, control for large
production plants

B SO, control for large
production plants

health impacts by 50%.
K F' i 50% a

(Source: Based updvllenet al,
2009 cited in RAP 2012, Integrating
Energy and Environmental Policy)




| | ASA0Os GAI NS Model i ng Sho

No GAINS v 3
A For 2005 TSAP strategy A 2005 h
I Estimated co-control could reduce " TSAP
costs of GHG mitigation by 40% ST A L~y
A For EU 2020 GHG Target (20% ¢ & 40%
30%) A 2020 ¢
i  Estimated costs of 2005 TSAP 209%30%
would be ~3 billion less in 2020 - T 2005TSAP wyY
and provide health benefits of 3.5- 30 F 35-80
8 billion euro _"Hé
A For 2012-2013 AQ Review A 20122013
I Anillustrative 80% - [ 2050 80%
decarbonization scenario would Y L n Yo

offer similar reductions in SO ,,
NO, and PM emissions by 2050
compared to fully implementing
remaining end-of-pipe air
pollution measures

3 S0, NO, PM:
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3. IMPEAQ Integrated Multi -Pollutant
Planning Process
IMPEAQ 78

Energy solutions

for a changing world



Integrated, Multi -pollutant Planning
for Energy and Air Quality (IMPEAQ)
78" IMPEAQ)

/ Integrated ResourcA Forward-looking,
/State Implementatiorm

Planning (IRP): includes externalities,
societal benefits and

Forwardlooking focus

costs, integrates health, Plans (SIPs): Backward
by energy regulators'on economic and energy looking focus by air
ways to meet electric models

guality regulators on
achieving AQ standards,

but ignores reliability,
cost, and (as yet) climate

system reliability needs
at leastcost, but
ignores public health
and environmental

s 4 A p . L , Issues.
OSEUSNY I Saode 7! .
~ 8
78" IRP):
oo o IMPEAQ oAr a |
r ATTRIBUTES ATTRIBUTES % O
Wy v - . .

Solid air quality
modeling, control

Bestof-both: Forwardlooking focus measures are
integrating energy reliability, cost, air | enforced to assure

quality, climate, etc. air quality
1 K no Ik v objectives are met
L

~

Forward-looking,
scenarios treat all
resources equally

R
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IMPEAQ Principles
IMPEAQ /1 3

A Policies that focus at the root of the & : i
pipe, or processes, are highly cost ' <t
effective and reduce air pollutants,
toxics and greenhouse gas emissions
in the same time or less than policies a
that focus solely on end of pipe Al st AL w

A iTedpown tonso: how mgnhy tons
need to be removed from the air '
basin to meet environmental and - 5
public health objectives? A wMB #M 7 )

A Since the 1970s, energy efficiency Y 1/3 A
(EE) has reduced 1/3 of air pollution - Y ot
in USA and EU. '

i EE at scale can help even more. - 6T a-A 1T
I Apply these lessons to China, India, v
other regions A

A Consumers matter
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4. Where Are the Best Examples of Integrated
Energy and Air Quality Management?

9 H,
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Bay Area Air Quality Management District
(California, 2010)
\ A -7 20107

A First comprehensive, multi -
pollutant clean air plan in the A Ve
US; and the first to start with 78" 3 Way
explicit public health goals EA & Y 7s A

ADev el op e-®ollitadtu | t i -
Estimation Methoda Lh’/l%gﬂolf !

(MPEM) to achieve public : L
health goals by developing a P EV -
valuei including co-benefits i EAa A
for each ton of pollution

reduced A~ 55 L 20T

A Includes 55 control measures; A
many of which simultaneously
reduce air pollutants and
GHGs
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Maryland (~2009 -2013) (1)
H = T

ADoing multi -pollutant A . _
approach by evaluating co \ T
benefits of measures (to work L
around single-pollutant laws)

Als depending on EE/RE to A . 5f i =
help address: '

I PM,: - L amn

I Ozone %o

I New SO,, NO,, and Pb _ o 7
standards ® o

i State-required GHG reduction
plan

I Deposition to Chesapeake Bay

I Environmental justice
concerns

n
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Maryland (~2009 -2013) (2)

H

A Multi -pollutant framework being
applied:

1.

Quantify the emission reductions
of multiple pollutants for a broad
suite of EE/RE measures

Model the reductions in ambient
ozone, PM, ;, and other pollutants
from those emission reductions
(CMAQ)

Estimate the public health benefits
associated with improved ambient
pollution levels, and

Quantify the economic benefits and
costs (REMI, BenMAP)
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(2)

~

. A
~ T
CMAQ

2, * PM2.5 i

Qo

3. T
EA &
4. _
"~ REMIBenMAR




Maryland (~2009 -2013) (3)

H 3
APublic Health Benefits
(morbidity + mortality): R EA A ~ 5 £
- PM,: $170-$573 million/year -PM, ¢ $1.70-$5.73.
- Ozone: $25%$36 million/year -Ozone: $2500-$3600°
AEconomic Benefits: A '
- Jobs: Average net gain of 4,300 - b v [ %
jobs/year through 2020 4300 b w [ 2020
- Wages: Average increase in - ' v
direct wages of $131 1.31
million/year - - 80
- Household Income: Average ‘H

savings of $80/year
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Integrated Resource Planning
Can Lower Costs and Emissions
3 Y

$400
Coal ........ A
$350 +— Conservation. . @ Generic coal, gas and nuclear units are
Gas ......... Y shown at typical project sizes—more
$300 | Renewables. .. units could be built at comparable cost. .
Nuclear...... w
S $250 b2GSY GO2YVASNDIGAZYE A& SyYSNHS S¥¥AOA¥X0é¢
=
A
©
o
o
N

: P H#
Ak

$50

$0

& : ‘ : : : ‘
0 2000 4000 6000 8000 10000 12000 14000 16000
MWa

Source: NW Power and Conservation Council.
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China: National and Provincial Level Plans

T ° 78
A State Council Regional A + ) )
Plans require oo : @
measures to reduce A

PM, NOy, SO, VOC.

A Urumgiregional plan: 4y v % o[ igne
top down tons A A
process. Most cost w. @
effective measures
Implemented first
(EE, CHP).
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Urumai, China: Top Down Tons for NO ,
BB R FE T S0t 1Y RE R HESS i INO FRLA
(A FR)IAE A 2 ¢ “+ =47 )

140
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e

S 11

!_‘. | HEH

E ] | ]

:l' e ETT] S B

EE'} n 1

b win E it B

=120

-1B% mEE R E - o R - IJ"‘I.": ElF-EH wR S TR N T it L]
LECE 1 i e Rl A AE gETiR LT =aBED AT L=tk o b
L T i) ARG T O OO

1y b u S HE'E! £z PRS-l T R w{EFF A BT LT m B R E R w3l A

- u A e = w i A :-:!I.-'.' LEgh  fcd . B witS i E gk ik B

NS EES. S pEre s l:':t_t?qa-’:!.ﬂ LLE 3 R o b b by
EETEERRE-TE ngEEE =T SEfE-an LE-LHE o 21 EREFE-IEE

gL ] [F--Ei = S el FHCRE - vk [HL T Sl ] FEECLE TS
AT A BTt T COEEN—F i

“p T R ORTE RE S Y R
[F) #HENO, AR Jy 81,933t /a
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5. Conclusions

1. It 6 s mhobtodunsue mtegrated _
measures that provide multiple economic,
resource, and public health benefits

2. Politicians are unlikely to pursue
integration until regulators do, and
regulators can often be prescriptive about
the objectives, coordination, processes,
and methods for programs and plans.

3. Jurisdictions in the US are beginning to
undertake integrated planning approaches

4. Expertise with, and outcomes of, integrated
approaches are improving with experience;
sharing of best practices soon possible

5. Jurisdictions that
approaches will be at an economic
disgd\(]antage, public health disadvantage,
or bot

Energy solutions

for a changing world

d om Gt

3. N \
78
4, " 78 Z
Ne g
pursue_Wwntegr
G It
b # B




RAP® Energy solutions
for a changing world

About RAP

The Regulatory Assistance Project (RAP) is a global, norprofit team of experts that
focuses on the longterm economic and environmental sustainability of the power
sector. RAP has deep expertise in regulatory and market policiesthat:

Promote economic efficiency

Protect the environment

Ensure system reliability

Allocate system benefits fairly among all consumers

> > T D

Learn more about RAP atwww.raponline.org

Christopher James: cjames@raponline.org
+1 617-861-7684
Skype: climatekaos

The Regulatory Assistance Project (RAP)®

Beijing, China ¢ Berlin, Germany e« Brussels, Belgium ¢ Montpelier, Vermont USA « New Delhi, India

' \!F"\, )
www.raponline.org
/)

»


mailto:cjames@raponline.org
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Review air quality monitoring
data to determine design I M P E A
values for criteria pollutants
Calculate through air quality modeling M O d e I I rO C e S S

the number of tons of each pollutant
that must be removed from the airshed
in order to reach current and expected

future NAAQS
(i.e., the “top-down tons” target level).
Establish similar target reductions in In collaboration with the PSC,
emissions of HAPs and GHGs determine energy savings possible by Note: IMP EAQ |S an
——» implementing all cost-effective EE; < . ) .
J then determine tons of emissions | nteg rated y mu |t+
avoided by EE energy savings .
Have the IMPEAQ | pollutant planning
database and model - ‘ .
? | rocess now bein
been developed? @ L p . g
e ks developed and refined.
| | It isnot an air quality
¥ @ Repeat Step 4a for RE or energy model.
In collaboration with the PSC, run the ‘
IMPEAQ model. Revise assumptions
and re-run until satisfied with the | t | M F) EAQ \'X') @
overall emissions, energy, and 9 . M . .
economic performance of the suite of Sum prospective emission reductions ||_ 6
meastires selected from EE, DR, and RE (by pollutant) and r
compare to needed “top down tons”
J' quantity -
o | 78 b Wa
Conduct regulatory 1
processes necessary to adopt “Too- do;vn —
and implement selected p . Repeat Step 4 with enhancec
- B level of reduction — o
programs and measures; EE, DR and/or RE
submit SIPs for measures Rt Gf exceededs K
to meet current NAAQS
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Steps of the IMPEAQ Process (1)
IMPEAQ

Determine public health
(or other) goals for air
guality
Eanda ~ 171

~
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ldentify ambient AQ

levels needed to make

goals possible

— | .,

| >4

1

|dentify current ambient
AQ levels through
monitoring

:
*

n(f




Steps of the IMPEAQ Process (2)

IMPEAQ

Determine (through AQ
modeling) thetarget
emission reductionseeded
to achieve satisfactory
ambient pollution levels

z

—
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2"

Run optimization model agains
database of potential emission
reduction measures untthrget

emission reductiongare reached

[a | n




Steps of the IMPEAQ Process (3)
IMPEAQ 3"

5A  (if model in 5 unavailable (if model in 5 unavailable)

Translate (convert)
EE, DR, and RE

AQ and energy regulators collaborater=|  energy savings into emission
to determine energy savings (and-co . reductions )
benefits) achievable through cest a : P

effective energy efficiency (EE), /

demand response (DR), and
renewable energy (RE) measures

- N b_ Enough to meetarget
w & a P emission reduction®

— NO

[@ 5
Vel

!
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Steps of the IMPEAQ Process (4)
IMPEAQ 4"

Conduct regulatory processes
necessary to adopt and implement
the measures identified in Steps |5

6

5
5-6
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