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Center for Sustainability Xinran Wu?, Tracey Holloway?, Paul Meierl2, Morgan Edwards??3
and the Global Environment
NELSON INSTITUTE FOR ENVIRONMENTAL STUDIES 1 Nelson Institute Center for Sustainability and the Global Environment (SAGE), UW-Madison

UNIVERSITY OF WISCONSIN-MADISON 2 Wisconsin Energy Institute, UW-Madison

S La Follette School of Public Affairs, UW-Madison

** Introduction and Motivation  Unit-level and state aggregated Net Benefits
Coal-fired electricity generation units (EGUs) emit a mix of health- and  Adaon 50, Contrors (AC) T adton 50, Gontro (30) -
climate-relevant air emissions. While most climate mitigation efforts bring 2000-| o o35 Trensiton (O1) " 1500 B Reonatm woonation (<1 _
co-benefits of air quality improvements, we investigate how end-of-pipe = T | 2 -
. . . . e by £ 1000-
pollution controls, as compared to fuel-switching options, could affect £ 1000 oo : g
. . . . . o 00 ° ©y0® C A1
emissions of multiple pollutants and CO,, from a cost-benefit perspective. | % T i— T & 500- )
= toas i— — Q 2 —$ |
0q "™ Exa % S EIGMLE asamas e N Iy " 0 == -
< Data and Study Framework sool | | |
, , . Costs Benefits Net Benefits <100 MW  100-300 MW  300-500 MW  >500 MW
Multi-pollutant Analysis, Pathway, and Location Evaluator (MAPLE) Fig 5. EGU-level costs, benefits, and net benefits of Fig 6. EGU-level net benefits across capacity size groups,
Quantify emission change and total annual costs Develop sulfur reduction pathways multi-pollutant emission reductions, in million dollars. in million dollars.
Identify EGUs from CAMPD (TAC) using costs metrics from EPA and EIA _ . _
135 uncontrofled conl-fired & _ AXERX(1-1) ; 'F"Stf'” Sfizh?""ttm's - Add-on control scenario results in the lowest EGU-level net benefits, at an annual average of $179.3
- = G 2. Fuel-switching to natural gas .. . . .
A e iog(;pacity o " Fuel-switchinz s million (95% Cl: $137.5-$221.0 million) per EGU, renewable transition scenario results in the highest
have been selected. TAC = CAP x Capacity x ' + 08M  Capacity + Fuel (wind and solar) net benefits, at an annual average of $537.9 million (95% Cl: $457.1-$618.9 million) per EGU.
(a) Add-on SOZ Controls (AC) Billion Dollars (b) Gas Trans|tlon (GT) Billion Dollars
Apply EPA state-level Benefit-Per-Ton health benefits i o i
0.22 \' 0.005 " A »
I | | | I 0.75 !/ - . 1.23 ’{ S N
502 Nox VOCs PM2-5 COZ e 0.32 | I« 20.02 5 " i' & : 0.05 0
-0.02 £99 0.12 4 0.05 S, 063 s
| | | | 2.18 lg o 4.88 g 5o .
I I . , . 0.07 N Sl 047 ! 0.15 , 0.17 \No.80
Control Health Health benefits, Health benefits, Health benefits, Social Cost of T = )
costs, $ benefits, $/ton $/ton $/ton $/ton Carbon, $/ton 028 1302 2 2.20 =
LL; \ l / | 0.71 003 - 1-0.00 : 0.23| %18 10.03 4
1.46 2.88
Calculate net benefits 0.7 0 B :
Net Benefits = (Zpollutant BPTPollutant X Aepollutant) —TAC - 0

Billion Dollars

NG

o+ Characterization of uncontrolled coal-fired EGUs
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framework for simultaneous evaluation of multi-pollutant (SO,, NO,
VOCs, PM, ., and CO,) is developed.
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¢ Multi-pollutant Emission Change at unit- and national level
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