Estimating the Benefits of Clean
Energy Policies

Quickstart Tutorial: How To Use The Co-
Benefits Risk Assessment (COBRA) Health
Impacts Screening and Mapping Tool

Analytical Steps and Case Studies

4 COBRA

Co-Benefits Risk Assessment
Health Impacts Screening and Mapping Tool

i

State and Local
Energy and Environment Program

~ United States
\_/ E A Environmental Protection
\ Y4 I Agency

March 2018



SEPA QOverview of Presentation

L\\v * How to conduct an analysis with COBRA

\>~ — Summarizes six key analytical steps
T 7

* Two case studies illustrate how to apply these
steps in two clean energy scenarios:

1. Renewable Portfolio Standard

2. Wind Energy Program
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SEPA Steps in COBRA Analysis

Select the analysis year

Estimate where (e.g., in one or more counties or states,
regionally, nationally) and what emission changes will
take place

Enter the location, types, and quantity of emission
changes expected from the policy or activity in COBRA

Select a discount rate in COBRA to

. . This presentation will:
appropriately discount the value of

future benefits *Walk you through these
steps, and
Run the model *Lead you to other tools

and resources that can
help you develop your
inputs.

Review the results

I
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COBRA uses your inputs to estimate the air quality,
health, and related economic impacts of the scenario
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SEPA Step 1: Select analysis year .%'.

P o

COBRA contains detailed 2017 and 2025 baseline
emissions data for each county

The emissions inventory in COBRA includes the 14
major emissions source categories (i.e., “tiers”) of
criteria pollutants included in the National Emissions
Inventory (NEI):*

— Chemical and Allied Product — Off-Highway
Manufacturing — Other Industrial Processes
— Fuel Combustion - Electric Utility — Petroleum & Related Industries
— Fuel Combustion - Industry — Solvent Utilization
— Fuel Combustion - Other — Storage & Transport
— Highway Vehicles — Waste Disposal & Recycling

— Metal Processing
*For more information about the NEI, see:

https://www.epa.gov/air-emissions-
— Natural Sources (Biogenics ) inventories/national-emissions-inventory-nei

— Miscellaneous
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https://www.epa.gov/air-emissions-inventories/national-emissions-inventory-nei
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Step 2: Estimate where and what
emissions changes will take place

Decide on the geographic area
where emissions are expected to
change

COBRA can assess actions that
affect emissions in:
— asingle county or state,

— groups of counties and states
(contiguous or otherwise), or

— the entire nation

COBRA allows you to vary the types
and amounts of emissions changes
expected to occur in different
locations

£y
L

Estimating what and where electricity will
be displaced and emissions reduced
presents challenges due to the:

Complex way electricity is generated
and transmitted across the U.S.

Uncertainty about future emissions in
places with market-based
environmental programs, such as cap
and trade

Simplifying assumptions can be made
when using COBRA but a highly
sophisticated energy analysis of the
impacts of a clean energy policy on a
location will generate more reliable
results

For more information about the
complexity of the energy system, see
Chapters 3 and 4 of Assessing the Multiple
Benefits of Clean Energy: A Resource for

States, available at
https://www.epa.gov/sites/production/files/2015
-08/documents/epa assessing benefits.pdf



https://www.epa.gov/sites/production/files/2015-08/documents/epa_assessing_benefits.pdf

SEPA Step 2: Est!mate where and v’vhat emissions g} Y.»
changes will take place (cont’d)

P o

In COBRA, you can enter the emission changes as a
percentage or in absolute terms

— A percentage can be used when a policy is expected to
reduce emissions or use of an energy source by a specific
proportion

* For example, if the use of renewable electricity
generation increases from 0% to 20% of total generation,
you could assume that the use of existing fuels for
electricity generation would be reduced by 20%

— An absolute number can be used for policies that do not lend
themselves easily to percentage reductions or when you want
to enter more specific emission changes

* For example, 5,000 tons of sulfur dioxide




. . |
o EPA Resources for Calculfa\t.mg Em|55|ons. | “ )
Changes from Electricity-related Policies 9

If you do not have absolute emission reduction estimates,
you can use:

— A basic approach or tool, such as:

* Applying an emission factor obtained from EPA’s Emissions &

Generation Resource Integrated Database (eGrid)
https://www.epa.gov/energv/emissions-generation-resource-integrated-database-
egrid, Or

 EPA’s AVoided Emissions and geneRation Tool (AVERT)

https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-
avert

— More sophisticated approaches, such as those described in EPA
guides:

* Assessing the Multiple Benefits of Clean Energy: A Resource for

States, Chapter 4 https://www.epa.gov/sites/production/files/2015-
08/documents/epa_assessing benefits.pdf

* Roadmap for Incorporating Energy Efficiency/Renewable Energy
Policies and Programs into State and Tribal Implementation Plans,

Appendix | https://www.epa.gov/sites/production/files/2016-
05/documents/appendixi_0.pdf



https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert
https://www.epa.gov/sites/production/files/2015-08/documents/epa_assessing_benefits.pdf
https://www.epa.gov/sites/production/files/2016-05/documents/appendixi_0.pdf

Step 3: Select and enter the types,
location and quantity of emission
changes expected

You will need to know what source categories of emissions
will be affected by the policy

Often, clean energy investments, such as those that
increase the use of renewable energy or energy efficiency,
will affect the “fuel combustion from electric utilities”
category

Within each category, there are fuel choices, such as coal,
gas, and oil

— If you know the specific fuel will be affected, you may
choose it

— If not, you can use the broader category

Enter the estimated emission changes by the appropriate
types and locations, ensuring that you save your inputs
once you are finished



<EPA Step 4: Select a discount rate w

* Adiscount rate is used to appropriately discount the
value of future benefits

* Not all benefits occur in the year of analysis, and
people are generally willing to pay more for
something now than for the same thing later

* COBRA accounts for this time preference by
discounting benefits received later
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SEPA  Step 4: Select a discount rate (cont’d) .ﬂ "_.

EPA’s Guidelines for Economic Analysis recommend using
both 3% and 7% discount rates to see how the conclusions
of your analysis change. Both rates are available in COBRA

The discount rate will affect the value of the benefits

— A higher discount rate favors investments with immediate
benefits and reduces the value of future benefits

— A lower discount rate places a greater value on benefits
which occur in the future

You can run your scenario with both rates and
then evaluate the effect of the change in
discount rate on the results
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SEPA Step 5: Run the model .%!

Once you have completed these four steps, you are
ready to run the model

The model will take at least five minutes to run and
may take longer, depending on the speed of your
computer

The model may appear non-responsive while it is
processing

12
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SEPA Step 6: View Results ‘y‘.
NS

* You can view the results for the changes in air

\ \ quality, health effects, and related economic value in
— table and map forms
=\

* You can export results as tables and copy/paste
screenshots into reports and presentations

13



Key Considerations when “ \
Interpreting Results 'y‘:

L\\v * COBRA is intended as a screening tool

— COBRA does not predict the future but can be
used to obtain ballpark health benefits estimates
and to compare or rank options

<EPA

— When more detailed analyses are required,
consider using more sophisticated modeling
approaches

14



Key Considerations when “ \
Interpreting Results (cont’d) > ' 4

P o

L\\v * There is uncertainty surrounding the values of
key assumptions embedded in COBRA (i.e.,

emissions inventory, health impact functions,
and economic values)

<EPA

— You should review the limitations and assumptions
described in the COBRA User Manual




Key Considerations when dy)
Interpreting Results (cont’d) W

P
l\\v * COBRA does not account for changes in emissions that
can result from changes in electricity market responses

\ \N to policy.

p— >

=N z i — For example, emissions in some states and regions are
X “capped” by laws or regulations

<EPA

* Emission allowances can then be traded across entities
within a capped region

* In these regions, a reduction in emissions in one location
may result in an increase (rebound) in emissions in
another area subject to the cap

* COBRA does not automatically capture these types of
potential effects in electricity market dispatch

-~ * Care should be exercised when interpreting COBRA
results to analyze the net impacts of a change in policy

16



Case Study 1: L,m\\ aﬁﬁlﬁ 2

State and Local

Renewable Portfolio Standard Energy and Environment Program

This case study illustrates how to conduct an analysis of a clean energy policy
with COBRA using a renewable portfolio standard as an example.

COBRA

Co-Benefits Risk Assessment
Health Impacts Screening and Mapping Tool

l o United States
\_/ E AEnvIronmentaI Protection
\ Y4 I Agency
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Analyzing the Health Benefits of a ‘w D

Renewable Portfolio Standard #

P o

l\\v * A renewable portfolio standard (RPS) requires

H\._\.

electric utilities to switch a particular
percentage of electricity generation to
renewable sources

If electricity had previously been generated
with fossil fuels, the RPS will result in criteria air
pollutant reductions and health benefits

18



Analyzing the Health Benefits of a 4

Renewable Portfolio Standard (cont’d)y

* The next slides describe how to estimate
the health and related economic benefits of
a state or local RPS

— Specifically, we assume a state (Michigan) has
established an RPS requirement that 10% of
electricity generation must be from renewable
sources by 2025

* We also could have looked at a county with a
renewable target or requirement

y

P o



<EPA Step 1: Select the analysis year M

“

s
5 COBRA

File  Help

1. Select Analysis Year | 2, Create Emissions Scenario | 3. Exscute Run | 4. View Health Effects and Valuation Results

Basic Options | e Ep;tmg|

Choose an Analysis Year:

Select the year for which you would like to estimate health impacts of emissions changes. COBRA will
automatically use the baseline emissions, population, health incidence, and health impact valuation datasets
comesponding to that year. After clicking “apphy analysis year data™ you can proceed to step 2 to enter your
emissions changes.

| 2025 - Apply Analysis Year Data




<EPA

Step 2: Estimate where and what
emissions changes will take place

dy)
¢

P o

* Select what geographic locations you expect
to be affected by the emissions change

— You can enter emissions changes at the national,
regional, state or county levels

— If you know that specific plants will be affected,
you can enter emissions changes only in those
counties

— Or you could use more sophisticated energy
modeling approaches or tools to identify any and
all plants that may be affected by a state or local
RPS and manually enter those changes for the
counties with affected plants

21
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Step 2: Estimate where and what emissions

< EPA
e changes will take place (cont’d)

L\w * For the Michigan RPS, we assume that all
emission changes will occur statewide

individual state and select Michigan

H\.x__
=\ ii * |In COBRA, we create a scenario for an

22
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L\\v * To determine the emissions reduced, you can:

— Assume that a switch of 10% of electricity
generation from fossil fuels to renewable sources
that do not generate air pollution will reduce 10%
of all pollutants, or

SEPA Step 2: Estimate where and what emissions
changes will take place (cont’d)

— Estimate absolute emission reductions using:
* An emission factor approach as described earlier

* A more sophisticated modeling approach, if
available

23



Step 2: Estimate where and what emissions “! )
changes will take place (cont’d) -y‘:

* For this example, we use emissions factors from EPA’s
Emissions & Generation Resource Integrated Database
(eGrid)* to develop an absolute estimate

— Using “eGRID2014 Summary Tables (PDF),” we found:
* Net electric generation in Michigan: 107 million MWh
* Non-baseload output emissions rates for Michigan:
SO,: 4.1 Ibs. per MWh
NO,: 1.5 Ibs. per MWh

* Percentage of electric generation that already comes from
renewable sources in Michigan: 7.0%

* eGRID is available at https://www.epa.gov/energy/emissions-generation-resource-integrated-
1 database-egrid

24


https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid

Step 2: Estimate where and what emissions .“ "_.
changes will take place (cont’d) R

* Since 7.0% of electric generation already comes from
renewable sources, we assume our scenario will reduce
emissions by:

10.0% - 7.0% = 3.0%
*  We calculate the reduction in MWh:
3.0% x 107 million MWh = 3.2 million MWh

2. ° Assuming the renewable energy used does not emit any
= air pollution, we calculate the emission reductions as:

SO,: 3.2 million MWh x 4.1 per MWh = 13 million lbs.
= 6,600 tons

NO,: 3.2 million MWh x 1.5 per MWh = 4.8 million Ibs.
= 2,400 tons

25



SEPA Step 3: Set up scenario in COBRA
(a) Location of emission changes expected

& cosrA

File Help

Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effecis and Valuation Resulis

Emissions Scenario | View Emissions Map | View Detailed Emissions Changes|

[ linoig
Indiana

lowa F

|7 Kentucky
[ Louisiana
[ Maine

Michigan
|| Minnesata

[T New Mexico
[T New York

[C0klahoma L \

[Cloregon

| Rhode Island
[ South Carolina
] South Dakota
] Tenness=e -

Select Location s Tier
7| Delaware - - FUEL COMB. EL =
- FUEL COMB. INDUSTRIAL

[ Florida

- FUEL COMB. OTHER
- CHEMICAL & ALLIED PRODUCT MFG
- METALS PROCESSING

PETROLEUM & RELATED INDUSTRIES
OTHER INDUSTRIAL PROCESSES

- SOLVENT UTILIZATION

- STORAGE & TRANSPORT

- WASTE DISPOSAL & RECYCLING
- HIGHWAY VEHICLES

- OFF-HIGHWAY

NATURAL S0URCES
MISCELLANEOUS

Modify Emissions

reduce by

increase by

[ omg o

Emissions
Scenario / Baseline

5,622.53 [tons ] / 5,622.53 [tons ]

91,390.30 [tons 1/91,390.30 [tons ]

71,161.63 [tons ] / 71,161.63 [tons

Other Options
Save Scenano

Reset to baseling

Use this page
tier level. Afte
changes for di
emission chary
Detailed Emiss
of the COBRA

Select Location

{ oy O oy O g RO oy Y oy O oy OO ey O oy Y oy Y oy Y oy O oy Y oy N oy Y oy O |
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SEPA Step 3: Set up scenario in COBRA “! b
(b) Types of emission changes expected *‘

* A RPS affects the fuel combustion from electricity
generation category

N
o

X ﬁ; — These categories include fuel choices (e.g., gas, coal)

— You can select specific fuel choices that are expected to
be affected if known or assume all fuel choices are

affected

< Forthe Michigan RPS example, we assume that all fuel
sources would be affected by the RPS (i.e., not just
natural gas or just coal) and select the “fuel combustion

from electricity generation” category

27




Step 3: Set up scenario in COBRA
(b) Types of emission changes expected

4 COBRA (=l=2] = |

File Help

Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effecis and Valuation Resulis

Emissions Scenario ‘Vlew Emissions Map | View Detailed Elwsslons[:hangesl i
Select Location o emissions e Emissions
A - FUEL COMB. ELEC. UTIL. Sceﬂg;ﬁ“’ﬁ’:s sine
- FUEL COMB. INDUSTRIAL
- FUEL COMB. OTHER Pu 25 (@ reducsby a @ et 562253 [tons ]/ 5,622.53 [tons ]
- CHEMICAL & ALLIED PRODUCT MFG 0 increase by g
- METALS PROCESSING @ reduceby
PETROLEUM & RELATED INDUSTRIES soz O by 91,390 .30 [tons ]
M OTHER INDUSTRIAL PROCESSES o inerease
- SOLVENT UTILIZATION ® reduce by _— ® pat
- STORAGE & TRANSPORT nox 2 Y sons] o 71,161.63 [tons 1/ 71,16163 [tons |
- WASTE DISPOSAL & RECYCLING B
- HIGHWAY VEHICLES © red .
- OFF-HIGHWAY N2 o el Select Emissions Tier
assachusetts NATURAL SOURCES © red
)
[ Mickigan MISCELLANEOUS wc @ - FUEL COME. ELEC. UTIL.
|| Minnesata (o inery
[Mississippi | -FUEL COME. INDUSTRIAL
[ Missour A
[Mortanz 5 Gther Options -FUEL COME. OTHER

I Nebraska

= ’
[TINew Hampshire :tu =

-CHEMICAL & ALLIED PRODUCT MFG
-METALS PROCESSING

-PETROLEUM & RELATED INDUSTRIES
-OTHER INDUSTRIAL PROCESSES

Use this pag|
‘:;“"mff - SOLVENT UTILIZATION
o Dot En -STORAGE & TRANSPORT
-WASTE DISPOSAL & RECYCLING
-HIGHWAY VEHICLES
Elromesees l -OFF-HIGHWAY
’ \o -NATURAL SOURCES
= -MISCELLANEOUS ,

N\
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Step 3: Set up scenario in COBRA
(c) Quantity of emission changes expected

<EPA

[ 4 COBRA = B[ % |
k\ File Help
Introduction | 1. Select Analysis Year | 2. Create Emissions Sceraric | 3. Execute Run [ 4. View Health Effects and Valuation Results
Emissions Scenario ‘Vlew Emissions Map | View Detailed ErmsstonsChmgesl il
Select Location Select Emissions Tier Modify Emissions
- FUEL COMB. ELEC. UTIL oppmclens
FUEL COMB. INDUSTRIAL
- FUEL COMB. OTHER PM25 5,622.53 [tons ] / 5.622.53 [tons |
-CHEMICAL & ALLIED PROD
- METALS PROCESSING,
D INDUSTRIES 502 84,750.30 [tons ] / §1,350.30 [tons ]
NCx 6876163 [tons ] / 71,161.63 [tons |
- E DISPOSAL & RECYCLING
) IGHWAY VEHICLES NH3 1,026.10 [tons ] / 1,026.10 [tons ]
- OFF-HIGHWAY
- NATURAL SOURCES =
/! - MISCELLANEOUS VoC 177746 [tons ]/ 1.777 46 [tons ]
3 Cther Options
Save Scenario
Use this page to create an emissions scenario by applying emissions changes to a selected location
er entering emission changes, click “Apply Changes.” If you are entering different emi
different states or counties, you must click “Apply Changes™ after entering each s
Emiasions langes. After making your emissions changes, you can review the scenario in thggfiew
5 / Basel issions Changes' tab. For more information on creating an emissions scenariggee chapter 4 L
RA user manual.
o L)
PMz5 @ reduceby o] ¥ 562253 [1ons 1/ 5.622.53 [tons ]
O increase by D tons
9 reduce = O
sp2 @ mawely 0000 P 84790 30010ns1/91.350 30 [1ons ]
= incremss by & tons
B 8 reduce [
Bl o © by 2000007 & e 68.761,63 [tons | / 71,161,63 [tans | / L
— ) increass by @ fons
reducs @
TTER by [T 1,026.10 [tons ] / 1.026.10 [1ons ]
) increass by ) tons
& reduce -
voc by 000f 177746 [tons 1/ 1.777.46 [tons |
) increass by L
( Appty Changes ]
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SEPA Step 4: Select a discount rate -‘#‘-

L\\w * A discount rate is used to appropriately

H\\ discount the value of future benefits
T 7 . .
N\ g * In this case study, we use a 3% discount rate

* This discount rate provides an upper bound
for the estimated benefits and places a
greater value on future benefits to society,
compared to higher discount rates

30



Step 4: Select a discount rate
(cont’d)

4 COBRA

File  Help

| Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effects and Valuation Results

Select Discount Rate

In order to run the COBRA model, please select a discourt rate to use in this COERA session.

@ 3

o7

COBRA estimates the economic value of cument and future avoided deaths and illnesses expected based on emissions reductions in the year 2025. Emission reductions require investments and, like all
investments, there are trade-offs, or opportunity costs, of picking one investment over another, each with their own set and schedule of expected benefits. To reflect the opportunity costs of the investments
foregone by investing in emission reductions and to figure out how much future benefits are worth today, COBRA users must select a discount rate.

Rather than using just a single rate, EPA’s Guidelines for Preparing Economic Analyses (available at https://www epa gov/environmental-economics./quidelines-preparing -sconoemic-analyses) recommend that
analysts use a bounding approach to discounting, developing an upper and lower bound for their estimates. They advise use of both:

- a 3% rate, reflecting the interest rate consumers might eam on Govemment backed securities, and
-a 7% rate, reflecting the opportunity cost of private capital, based on estimates from the Office of Management and Budget.

MOTE: A higher discount rate favors those investments with immediate benefits and reduces the value of future benefits more than a lower discount rate, which places a greater value on future benefits to society .

For more information on discount rates and how EPA uses them in monetizing health benefits, see the User Manual.




4 COBRA

File  Help

| Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effects and Valuation Results

Select Discount Rate

In order to run the COBRA model, please select a discourt rate to use in this COERA session.

@ I o 7%

COBRA estimates the economic value of cument and future avoided deaths and illnesses expected based on emissions reductions in the year 2025. Emission reductions require investments and, like all
investments, there are trade-offs, or opportunity costs, of picking one investment over another, each with their own set and schedule of expected benefits. To reflect the opportunity costs of the investments
foregone by investing in emission reductions and to figure out how much future benefits are worth today, COBRA users must select a discount rate.

Rather than using just a single rate, EPA’s Guidelines for Preparing Economic Analyses (available at https://www epa gov/environmental-economics./quidelines-preparing -sconoemic-analyses) recommend that
analysts use a bounding approach to discounting, developing an upper and lower bound for their estimates. They advise use of both:

- a 3% rate, reflecting the interest rate consumers might eam on Govemment backed securities, and
-a 7% rate, reflecting the opportunity cost of private capital, based on estimates from the Office of Management and Budget.

MOTE: A higher discount rate favors those investments with immediate benefits and reduces the value of future benefits more than a lower discount rate, which places a greater value on future benefits to society .

For more information on discount rates and how EPA uses them in monetizing health benefits, see the User Manual.




Step 6: Review the results
(a) View in table form

<EPA

(4 cosra (= @] = |
File Help
Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Bxecute Run | 4. View Health Effects and Valuation Results
[ Export to CSV. ] | Export to Excel ]
‘ | FIPS. ‘ State ‘ County ‘ Base PM 25 ‘ Control PM 25 ‘ Delta PM 2.5 ‘ $ Total Health Benefits (low estimate)| § Total Health Benefits (high estimate) | Mortality (low estimate)| § Mortality (low estimate)| Martality (high estimate) $ Mortality (high estimate) | Infant. Mé
Contains: ¥ Contains: ¥ Contains: W Equalss ¥ Equals: W Equalss ¥ Equals: ¥ Equals: ¥ Equals: ¥ Equals: ¥ Equals: ¥ Equals: ¥ Equals:
Total: 229100,853.07 Total: 517,702,256.17 Total: 255035 Total: 226,043,088.72 Total: 57.6942 Total: 511355612.14 Total: €

Alabama Autauga County 10.291 10.291 0.0005 17,022.02 3851999 0.001% 16,7851 0.0043 38,068.74

01003 Alabama Baldwin County 977 977 0.0004 59,0734 133507.7 0.0066 5832557 0.0143 13198021

01003 Alabama Barbour County 103 10293 0.0005 802248 1814447 0.000% 792827 0.002 17,955.07

01007 Alabama Bibb County 10316 10316 0.0005 6,720.92 15,205.04 0.0007 66362 0.0017 15,042.8

01003 Alabama Blount County 10318 10317 0.0007 2304535 5214433 0.0026 27279 0.0058 5153987

01011 Alabama Bullock County 10311 10311 0.0005 317847 717487 0.0004 3,143.04 0.0008 710862

01013 Alabama Butler County 10.066 10066 0.0005 6,660.34 15,052.62 0.0007 6,593.94 0.0017 1491581

01015 Alabama Calhoun County 10313 10319 0.0006 4258174 9637654 0.0047 4208311 0.0108 954176

01017 Alabama Chambers County 10316 10315 0.0006 14133.36 3190215 0.0016 1400253 0.0036 316201

01013 Alabama Cherokee County 10.186 10186 0.0008 1302032 2946433 00015 12,8756 0.0033 2915617

01021 Alabama Chilton County 10362 10361 0.0005 1403086 317452 0.0016 1385157 0.0035 3143008

01023 Alabama Choctaw County 10311 1031 0.0005 3,696.24 837082 0.0004 365588 0.000% 828632

01025 Alabama Clarke County 10.105 10104 0.0005 6,924.81 15,682.07 0.0008 6,843.14 0.0018 1551371

01027 Alabama Clay County 10322 10321 0.0005 447644 1013621 0.0005 442547 00011 1003244

01023 Alabama Cleburne County 10.166 10166 0.0007 6,072.04 13,745.7 0.0007 6,002.53 0.0015 1360347

01031 Alabama Coffee County 10,093 10092 0.0005 1393749 3151551 0.0016 1374843 0.0035 3115354

01033 Alabama Colbert County 10279 10278 0.0008 2028766 45,81997 00023 20,065.7 00051 4536215

01035 Alabama Conecuh County 10038 10037 0.0005 340335 770454 00004 336473 0.000% 762623

01037 Alabama Coosa County 1036 1036 0.0005 428235 9,688.97 0.0005 424236 00011 960174

01039 Alabama Covington County 9953 9953 0.0005 1315373 2873674 00013 1302414 00033 2846538

01041 Alabama Crenshaw County 10177 10176 0.0005 3,966.27 89731 00004 392279 0001 8,883.05

01043 Alabama Cullman County 10281 1028 0.0006 3136485 71,047.51 00033 30,987.36 00078 7030457

| 01045 Alabama Dale County | 10114 10114 0.0005 121961 2751843 0.0014 1203253 0.0031 2720381 -
4 1] >
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Step 6: Review the results

wEPA _ ,
(b) View in map form

File  Help

[ Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Heafth Effects and Valuation Resuts

Use this page to explore the changes in air quality and heatth effects between the baseline and control scenarios in map form. For more information on viewing and interpreting health impacts and waluation results, see Chapter 5 (Viewing Results)
of the COBRA user manual. For more information on using COBRA's mapping functionality, including how ta change the ranges or highlight specific values orincidences on the map, see Chapter 6 {Using Mapping Functionality) of the COBRA
usermanual. Users can view the user manual by clicking “Help™ then “Show Manual .~

To copy ths map for use in other publications or pressntations, click the ‘Print’ button in the toolbar. For more iformation on saving maps created in COBRA, se= Chapter 6 (Using Mapping Functionality) of the COBRA user manual

Select the field that is to be mapped: [Detta PM25 =

) [7] US Counties - Delta PM 25
ElValue
[[] <=0000263542155124075
I 0.000263548155134075 - 0.000437651202323777
I 0.000457651202823777 - 0.000910133550135567
[l 0.000910133590135587 - 0.00194367927704775
W > 0.00154367927704775




SEPA Step 6: Review the results

N

COBRA (1) converted emissions
reductions into air quality
improvements, and (2) estimated
annual adverse health impacts avoided.

Annual Adverse Health Impacts Avoided

We calculated absolute
emissions reductions of
Michigan’s renewable
portfolio standard of 10%.

Annual Emission
Reductions (short tons)

Outcome Number

Pollutant Amount s eality 255-57.7

Sulfur Dioxide (SO,) 6,600 Asthma Exacerbations 625

Heart Attacks 3.3-31.0

Nitrogen Oxides Hospital Admissions 17.4
(NO,) 2,400

Acute Bronchitis 33.1

Respiratory Symptoms 1,027

Asthma ER Visits 13.0

Minor Restricted Activity Days 16,600

Work Days Lost 2,800

total

* Don’t forget to consider the caveats from slides 14 through 16

COBRA monetized the value
or benefits of the avoided
adverse health effects.

Annual Benefits (2010, $1,000s)

Dollar Value
$226,000 — $511,000
$36.5
$397- 53,690
$587
S16.1
$29.3
$5.54
$1,150
$447

$229,000 - $517,000
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Case Study 2: L,m\\ aﬁﬁlﬁ 3

State and Local

Wi n d E n e rgy P rOg ra m Energy and Environment Program

This case study illustrates how to conduct an analysis of a clean energy program
with COBRA using wind energy capacity as an example.

COBRA

Co-Benefits Risk Assessment
Health Impacts Screening and Mapping Tool

l o United States
\_/ E AEnvIronmentaI Protection
\ Y4 I Agency



Using COBRA to Evaluate the Benefits of “f )
Wind Energy Production -y‘:

<EPA

* Wind energy is used across the country,
whether it is produced in-state or purchased
from other states

* If the electricity had previously been generated
with fossil fuels, wind energy production can
lead to criteria air pollutant reductions and
health benefits

For more details, see: the American Wind Energy Association’s “The Clean Air Benefits of Wind Energy”
report, available at http://awea.files.cms-
plus.com/FileDownloads/pdfs/AWEA Clean Air Benefits WhitePaper%20Final.pdf.
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<EPA

Using COBRA to Evaluate the Benefits of “ )
Wind Energy Production (cont’d) y

P

\\\v °* The next slides describe how to estimate the
H\\ health and related economic benefits of

ﬁi increasing a state’s wind energy capacity

N\

— Specifically, we assume Texas has decided to explore
the benefits associated with a new wind energy
program
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<EPA Step 1: Select the analysis year ( ‘ L

-"

s
5 COBRA

File  Help

1. Select Analysis Year | 2, Create Emissions Scenario | 3. Exscute Run | 4. View Health Effects and Valuation Results

Basic Options | e Ep;tmg|

Choose an Analysis Year:

Select the year for which you would like to estimate health impacts of emissions changes. COBRA will
automatically use the baseline emissions, population, health incidence, and health impact valuation datasets
comesponding to that year. After clicking “apphy analysis year data™ you can proceed to step 2 to enter your
emissions changes.

| 2025 - Apply Analysis Year Data




Step 2: Estimate where and what iyl
emissions changes will take place -y‘:

L\\v * Select what geographic locations you expect to
be affected by the emissions change

\\_S-
T 7 .. .
<\ "‘g — You can enter emissions changes at the national,

<EPA

regional, state or county levels

— If you know that specific plants will be affected, you
can enter emissions changes only in those counties

— Or you could use more sophisticated energy
modeling approaches or tools to identify any and all
plants that may be affected by a state or local wind
energy program and enter those changes in
manually
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SEPA Step 2: Estimate where and what em|55|or“‘ )

changes will take place (cont’d)

L\\v * For this example, we assume that the wind
energy impacts will take place throughout Texas

these impacts will affect electricity providers
and emissions beyond this state

H\.x__
T 7
S5\ ‘“i * Due to the interconnectedness of the grid,
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<EPA

Step 2: Estimate where and what emissions "‘I )
changes will take place (cont’d)

P o

* To estimate the electricity changes expected from the
program, you can either:

— Estimate how many MW you expect to save from your
program, or

— Find a similar program to use as a proxy

* In this hypothetical example, we estimate emissions

reductions due to a 7,000 MW wind energy program
in Texas

— The American Wind Energy Association (AWEA) reported

installed wind power capacity by state, with a total of 12,355
MW for Texas™

— Another 7,000 MW of wind energy projects are currently
under construction in Texas™

*Source: AWEA’s “AWEA U.S. Wind Industry Fourth Quarter 2013 Market Report”, available at
http://www.awea.org/4q2013.
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SEPA Step 2: Estimate where and what emissions
changes will take place (cont’d) *

To estimate the annual emissions reduced from
7,000 MW of installed wind capacity, you can
use:

— A basic tool that estimates emissions changes from
renewable energy programs

— A more sophisticated modeling approach, if available
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Step 2: Estimate where and what emissions _‘»‘_
changes will take place (cont’d) —

* For this example, we use EPA’s AVoided Emissions and
geneRation Tool (AVERT)* to:

— Apply a 7,000 MW increase in installed wind capacity in
Texas

— Calculate the county-level emission reductions (in lbs)
— Sum the emission reductions to state level

— Convert emissions reductions to tons

For more details, EPA’s AVERT tool and documentation are available at
https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert .
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Step 2: Estimate where and what

EPA . :
v emissions changes will take place (cont’d) 2%

L\w * Annual emission reductions (in tons) from
7,000 MW wind energy program using AVERT:

N
: Swte/county | 5o, | o,

Texas 31,738.6 12,722.9
Oklahoma* 0.75 64.75

*Note that Oklahoma also experiences emissions reductions from the wind program.
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N

Step 3: Set up scenario in COBRA
(a) Location of emission changes expected

* Emission reductions in all affected states are input
at the state level

4 COBRA

File  Help

Introduction [ 1. Select Analysis Year | 2. Create Emissions Scenano | 3. Execute Run | 4. View Heaith Effects and Valuation Results

Emissions Scenario ‘\ﬁew Emissions Map | View Detailed ErrussmnsChangal

Select Location

Modify Emissions

|| Kentucky
Louisiana
Maine

Maryland

Massachusetts
Michigan
Minnesota

FUEL COMB. INDUSTRIAL
- FUEL COMEB. OTHER

CHEMICAL & ALLIED PRODUCT MFG

-~ METALS PROCESSING

- PETROLEUM & RELATED INDUSTRIES
-~OTHER INDUSTRIAL PROCESSES

- SOLVENT UTILIZATION

STORAGE & TRANSPORT

- WASTE DISPOSAL & RECYCLING
- HIGHWAY VEHICLES

- OFF-HIGHWAY

- MATURAL SOURCES

MISCELLANEOUS

T — SPRRCTLIEEY:

PM 25 reduce by
increase by
507 reduce by
increase by
NOx reduce by
increase by
NH3 reduce by
increase by
voc reduce by

increase by

Cther Options
Save Scenario

Reset to baseline

Use this page to cred
tier level. After enterin
changes for differert
emission changes. Af
Detailed Emissions Clf
of the COBRA user

Select Location

Emissions
Scenario / Baseline

[tons ]

51 [tons |

.53 [tons |

ons |

ons |

[




Step 3: Set up scenario in COBRA ‘ 1"
EPA (b)Types of emission changes expected -»—
(cont’d) -

L\\v * Since renewable energy programs affect
H\\__ electricity generation, the affected emissions
N

@g category is “fuel combustion from electricity
% generation”

' * This category includes fuel choices (e.g., gas,
=% coal)

 Since all fuel sources could be affected by the
renewable energy program, select the “fuel
combustion from electricity generation”
category
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Step 3: Set up scenario in COBRA
wEPA (b)Types of emission changes expected
(cont’d)

* Select emissions category for each affected state or
county

4 COBRA

File  Help

Introduction [ 1. Select Analysis Year | 2. Create Emissions Scenano | 3. Execute Run | 4. View Heaith Effects and Valuation Results

Emissions Scenario ‘\ﬁew Emissions Map | View Detailed ErrussmnsChangal W

Select Location Select Emissions Tier i jssions
| Kentucky . WFUEL COMB. ELEC. UTIL. Emissions
13- Louisiana FUEL COME. INDUSTRIAL B Scenaria / Baseline
| Maine - FUEL COMB. OTHER [T ey 479263 [tons 1/ 24,792.63 [tons |
i CHEMICAL & ALLIED PRODUCT MFG © tons
E - METALS PROCESSING —_—
E - FETROLEUM & RELATED INDUSTRIES
E - OTHER INDUSTRIAL PROCESSES Select Emissions Tier
E - SOLVENT UTILIZATION
E STORAGE & TRANSPORT [#- FUEL COMB. ELEC. UTIL.
E - WASTE DISPOSAL & RECYCUING FUEL COME. INDUSTRIAL
E - HIGHWAY VEHICLES
[ |Nevada — - OFF-HIGHWAY FUEL COME. OTHER
-] New Hampshirs - NATURAL SOURCES CHEMICAL & ALLIED PRODUCT MFG =
-] New Jersey MISCELLANEOUS o by METALS PROCESSING
3 Eltew Mo - o PETROLEUM & RELATED INDUSTRIES
7 North Caroins I OTHER INDUSTRIAL PROCESSES ]
i3+ Notth Dakota Cther Options SOLVENT UTILIZATION
& hio
i - Save Scenaro STORAGE & TRANSPORT
E regon WASTE DISPOSAL & RECYCLING
- |Pemsylvania | Repet o biselng HIGHWAY VEHICLES
i Rlorode erd i OFF-HIGHWAY
] South Carclina
5 wth Dakota : MNATURAL SOURCES
[ ennesses - MISCELLANEOUS
[ exas
E ah emisgion ch;nge »
Detailed Emissions Chafme = - ape
L emont of the COBRA user manual.
£ irginia
[ 'ashington
-] West Virginia
-] Wisconsin U
-] Wyoming -




Step 3: Set up Scenario in COBRA

(cont’d)

SEPA (c) Quantity of emission changes expected

P o

* Enter emission changes for each affected state or county

4 COBRA

=

Help

Introduction I 1. Select Analysis Yearl 2. Create Emissions Scenario |3 Execute Run I 4 View Health Effects and Valuation Results

Emissions Scenario ‘VIEW Emissions Map | View Detailed Emissions Changal

0.00

3173860

12722.50

p.o0

0.00

@ pet
tons

o O opet
@ tons

o © pet
@ tons

Emissions
Scenario / Baseline

2479263 [tons ]/ 24792.63 [tons |

111,94731 [tons ] / 143,685.91 [tons |

122,62063 [tons ] / 135,343.53 [tone |

6,244.00 [tons ] / 6,244.00 [tons ]

5.586.20 [tons ] / 5.586.20 [tons ]

m

Do not forget to enter
and click Apply Changes
for each state/ county

)

) 4

Select Location Select Emissions Tier Modify Emissions
-] Kentuckey ~ - FUEL COMB. ELEC. UTIL.
] Louisiana FUEL COMB. INDUSTRIAL
(| Maine - FUEL COMB. OTHER
-] Maryland CHEMICAL & ALLIE]
-7 Massachusetts ING
(-] Michigan & RELATED INDUSTRIES
-] Minnesota - INDUSTRIAL PROCESSES
-] Mississippi P SOLVENT UTILIZATION
-] Missouri / STORAGE & TRANSPORT
& Montana - WASTE DISPOSAL & RECYCLING
-] Nebraska - HIGHWAY VEHICLES
[ |Nevada - OFF-HIGHWAY
] New Hampshirs - NATURAL SOURCES
£ MISCELLANEQUS
E () increase by
[
& i
/ ’_|Norlh Dakota Other Options
s
Modify Emissions
Emissions
Scenario / Baseline
@ pct
Suied et a7 tons ]/ 2475263 tons]
! increase © i
® nct Bt stal
502 31738.60&' .y F 111,947.31 [tons | / 143,685.91 [tons | - Ater
@ tons E Charl
- Er man)
© pet
NO 1z72280fs] - P 122,620.63 [tons ] / 135,343.53 [ons |
@ tons
NH3 D.Dﬂ&l 6,244.00 [tons ]/ 6.244.00 [tons |
4 =
~] @ pet
WoC D.DDIZI . 5,586.20 [tons ] /£ 5.586.20 [tons |
() tons
[ Apply Changes ]

49




Step 3: Set up scenario in COBRA ‘

SEPA Repeat for all affected states/counties #
(cont’d) -

Enter emission changes for each affected state or county

Do not forget to enter and click Apply Changes for each
state/ county

In this example, after entering changes for Texas:

— Click Apply Changes

— Unselect Texas

— Select Oklahoma

— Enter Oklahoma emissions changes in Fuel. Comb. Elec. Util. tier
— Click Apply Changes

— Proceed to step 4
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SEPA Step 4: Select a discount rate -‘#‘-

L\\w * A discount rate is used to appropriately

discount the value of future benefits

* This discount rate provides an upper bound for
the estimated benefits and places a greater
value on future benefits to society, compared to
higher discount rates

=" | .
5 ; * |In this case study, we use a 3% discount rate
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<EPA Step 4: Select a discount rate (cont’d)

4 COBRA

File  Help

| Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effects and Valuation Results

Select Discount Rate

In order to run the COBRA model, please select a discourt rate to use in this COERA session.

@ I o 7%

COBRA estimates the economic value of cument and future avoided deaths and illnesses expected based on emissions reductions in the year 2025. Emission reductions require investments and, like all
investments, there are trade-offs, or opportunity costs, of picking one investment over another, each with their own set and schedule of expected benefits. To reflect the opportunity costs of the investments
foregone by investing in emission reductions and to figure out how much future benefits are worth today, COBRA users must select a discount rate.

Rather than using just a single rate, EPA’s Guidelines for Preparing Economic Analyses (available at https://www epa gov/environmental-economics./quidelines-preparing -sconoemic-analyses) recommend that
analysts use a bounding approach to discounting, developing an upper and lower bound for their estimates. They advise use of both:

- a 3% rate, reflecting the interest rate consumers might eam on Govemment backed securities, and
-a 7% rate, reflecting the opportunity cost of private capital, based on estimates from the Office of Management and Budget.

MOTE: A higher discount rate favors those investments with immediate benefits and reduces the value of future benefits more than a lower discount rate, which places a greater value on future benefits to society .

For more information on discount rates and how EPA uses them in monetizing health benefits, see the User Manual.




4 COBRA

File  Help

| Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effects and Valuation Results

Select Discount Rate

In order to run the COBRA model, please select a discourt rate to use in this COERA session.

@ I o 7%

COBRA estimates the economic value of cument and future avoided deaths and illnesses expected based on emissions reductions in the year 2025. Emission reductions require investments and, like all
investments, there are trade-offs, or opportunity costs, of picking one investment over another, each with their own set and schedule of expected benefits. To reflect the opportunity costs of the investments
foregone by investing in emission reductions and to figure out how much future benefits are worth today, COBRA users must select a discount rate.

Rather than using just a single rate, EPA’s Guidelines for Preparing Economic Analyses (available at https://www epa gov/environmental-economics./quidelines-preparing -sconoemic-analyses) recommend that
analysts use a bounding approach to discounting, developing an upper and lower bound for their estimates. They advise use of both:

- a 3% rate, reflecting the interest rate consumers might eam on Govemment backed securities, and
-a 7% rate, reflecting the opportunity cost of private capital, based on estimates from the Office of Management and Budget.

MOTE: A higher discount rate favors those investments with immediate benefits and reduces the value of future benefits more than a lower discount rate, which places a greater value on future benefits to society .

For more information on discount rates and how EPA uses them in monetizing health benefits, see the User Manual.




Step 6: Review the results
(a) View in table form

<EPA

(4 cosra [=/@] = ]
File Help
Introduction | 1. Select Analysis Year | 2. Create Emissions Scenario | 3. Execute Run | 4. View Health Effects and Valuation Resuits

[ Epotwocsv | [ EpottoBwel |
‘ APS ‘ State ‘ County | Base PM 25 | Control PM 25 | Delta PM 25 ‘ $ Total Health Benefits (low estimate) § Total Health Benefits (nigh estimate) Mortality (low estimate) § Mortality (low sstimate) Martality (high sstimate)| § Mortality (tigh estimate) Infant Mé
Contains: 7 Contains: T Contains: ¥ Equals T Equals Y Equals ¥ Equals: T Equals: T Equals: T Equals: T Equals: T Equals: T Equals:

Total: 488,304,33044 Total: 1,103,747,964.61 Total: 54.2452 Total: 480,786,146.11 Total: 122.9307 Total: 1,089,559,792.66 Total: {

+ Alabama Autauga County 10291 10289 0.0018 6308263 14275219 0.007 6220463 00159 141,079.89
01003 Alabama Baldwin County 9771 9.769 0.0018 25410015 57427114 00283 25088341 0.0641 567,700.81
01005 Alabama Barbour County 103 10298 0.0015 2309762 5223977 0.0026 2282638 0.0058 5169447
01007 Alabama Bibb County 10316 10314 0.0021 2870742 64,945.7 0.0032 2834554 0.0072 64,252.69
01009 Alabama Blount County 10318 10316 0.0021 754651 170,761.76 0.0084 7442951 0.019 168,782.26
01011 Alabama Bullock County 10311 1031 0.0015 545161 2134821 0.0011 935215 0.0024 21,151.68
01013 Alabama Butler County 10.066 10064 0.0019 2453441 5544845 0.0027 2428984 0.0062 3434449
01015 Alabama Calhoun County 10319 10317 0.0017 117,918.89 266,388.35 0.0131 116,538.08 0.0298 26423282
01017 Alabama Chambers County 10316 10314 0.0017 3901579 88,063.9 0.0044 38,653.26 0.0098 8728531
01019 Alabama Cherokee County 10186 10184 0.002 3387354 76,653.75 0.0038 33497.02 0.0086 7585204
01021 Alabama Chilton County 10362 1036 0.002 5357705 12129265 0.006 5289244 00135 12001559
01023 Alabama Choctaw County 10311 10308 0.0023 1837862 4162148 0.0021 18177.92 0.0046 41,201.29
01025 Alabama Clarke County 10105 10102 0.0023 3176712 7194004 0.0035 313925 0.008 T1167.74
01027 Alabama Clay County 10322 1032 0.0017 1391614 315108 0.0016 13,757.68 0.0035 3118822
01029 Alabama Cleburne County 10.166 10164 0.0018 1606631 36370.29 0.0018 15,8824 0.0041 3559395
01031 Alabama Coffee County 10093 10091 0.0016 4473911 101,163.86 0.005 4413224 00113 100,001.96
01033 Alabama Colbert County 10279 10276 0.0026 8301385 198779.11 0.0098 87,050.92 00222 196,792.97
01035 Alabama Conecuh County 10038 10036 0.0019 1361363 3082006 0.0015 1345911 0.0034 30,505.24
01037 Alabama Coosa County 1036 10359 0.0017 1384382 3154478 0.0016 1381373 0.0035 3126077
01039 Alabama Covington County 9.953 9.951 0.0018 452502 102,297.05 0.0051 4480442 0.0114 10136353
01041 Alabama Crenshaw County 10177 10175 0.0016 1330314 30,096.25 0.0015 131573 0.0034 297%4.24
01043 Alabama Cullman County 10281 10279 0.0021 10527448 238465.26 00117 104,007.14 0.0266 23597162
01045 Alabama Dale County 10114 10113 0.0015 3725623 84,062.2 0.0041 36,756.56 0.00%4 83,101.26
01047 Alabama Dallas County 10297 10295 0.002 4942439 11199572 0.0055 48,897.17 0.0125 110,962.04

- ~ ananm ananr nnnan nnn s annanan nnnan amranar s amnarr .
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Step 6: Review the results
(b) View in map form

File Help

| Introduction | 1. Select Analysis Year | 2. Create Emissions Sceniario | 3, Execute Run | 4. View Health Effects and Valuation Resuls

Use this page to explore the changes in air quality and health sffects betwesn the bassline and control scenarios in map form. For more information on viewing and interpreting health impacts and valuation results, sse Chapter 5 (Viewing Results)
of the COBRA user manual. For more information on using COBRA's mapping functionality, including how to change the ranges or highlight specific values or incidences on the map., see Chapter 6 {Using Mapping Functionality) of the COBRA
usermanual. Users can view the user manual by clicking “Help™then “Show Manual.”

To copy the map for use in other publications or presentations, click the ‘Print’ button in the toolbar. For more information on saving maps created in COBRA, see Chapter & (Using Mapping Functionality) of the COBRA user manual

Select the ficld that is to be mapped: (Doa Pl 25 -

a0 2@ 050 @
Legend
El £ Map Layers

2 ¥ US Counties - Delta PM 25
[ Value




SEPA Step 6: Review the results

N
o

We used AVERT to calculate
the emissions reductions

; due to an increased wind
S| o capacity of 1,000 MW,

Annual Emission Reductions
(short tons)

Pollutant Amount
o Sulfur Dioxide (SO,) 31,739
Nitrogen Oxides 12,788

(NO,)

Note: These reductions are
aggregated across all affected
states.

* Don’t forget to consider the caveats from slides 14 through 16

COBRA monetized the value
or benefits of the avoided
adverse health effects.

COBRA (1) converted emissions
reductions into air quality
improvements, and (2) estimated
annual adverse health impacts avoided.

Annual Adverse Health Impacts Avoided

Annual Benefits (2010, $1,000s)

Outcome Number Dollar Value
Mortality 54 -123 $480,786 - $1,089,560
Asthma Exacerbations 1,701 $99
Heart Attacks 7-62 $804 - $7,474
Hospital Admissions 36 51,224
Acute Bronchitis 90 $44
Respiratory Symptoms 2,799 $80
Asthma ER Visits 28 512
Minor Restricted Activity Days 41,771 $2,877
Work Days Lost 7,058 51,127

total $487,054 - $1,102,497
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SYEPA How Can | Learn More?
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Visit Our Website:

https://www.epa.gov/statelocalenergy/co-benefits-
risk-assessment-cobra-screening-model

Contact Us:

Denise Mulholland

EPA State and Local Energy and Environment Program

(202) 343-9274
Mulholland.Denise@epa.gov

4> COBRA WiWiX

Co-Benefits Risk Assessment State and Local
Health Impacts Screening and Mapping Tool Energy and Environment Program
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