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PREFACE

This report describes th e point and a rea source emission forecasts to 2018 th at were
developed for the Western Regional Air Partnership (WRAP) Emissions Forum as part of
an assessment of visibi lity condit ions in that year. A base case 2018 forecast is provided
along with estimates of how 2018 emissions might change under some alter native control
scenarios. Resulting 2018 emission files were pr ovided to atmospheric modelers to be used
in a visibility modeling analysis.

The Regional Haze Rule explicitly r ecognizes the authority of tribes to implement the
provisions of t he Rule, in accordance with pr inciples of Federal Indian law, and as provided
by the Clean Air Act Section 301(d) and the Tribal Aut hority Rule (40 CFR Sections
49.1-.11). Those provisions create the following f ramework:

1. Absent special circum stances, reservation la nds are n ot subject to S tate
juris diction.

2. Federally r ecognized tribes may apply for and receive delegation of Federal
authority to implement Clean Air Act pr ograms, including vis ibility r egulation, or
reasonably severable elements of such programs (40 CFR Sections 49.3, 49.7). The
mechan ism fo r this d elegation is a Tri bal Im plem entation P lan (T IP). A
reasonably severable element is one that is not integrall y related to program
elements that are notinclud ed in the plan sub mittal, and is consistent with
applicable statutory and regulatory requirements.

3. The Regional Haze Rule expressly provides that t ribal visibi lity programs are “ not
dependent on th e strategies s elected by the State o r States in w hich the trib e is
located” (64 Fed. Reg.35756), and that the author ity to i mplement Secti on 309
TIPs extend s to all tribes within the G rand Can yon Visibility Tran sport
Commission (GCVTC) region (40 CFR Section 51 .309(d)(1 2).

4. The U.S. Environment al Protection Agency (EPA) has indicated that under the
Tribal Authority Rule, trib es are not requir ed to submit Section 309 TIPs by the
end of 2003; rather, they may choose to opt-in t o Section 309 programs at a later
date (6 7 Fed. Reg. 30439).

5. Where a tribe doesnot seek delegation thr ough a TIP, EPA, as necessary and
appropria te, will prom ulgate a Federal Implem entation Plan w ithin reaso nable
timefram es to protect a ir quality in  Indian co untry (40 CFR Section 49.11). EPA is
committed to consu Iting with tribes on a governm ent to gov ernme nt basis in
developing tribe-specific or generally appli cable TIPs where necessary (see, eg., 63
Fed. Reg. 7263-64).

It is our hope that this Emission Forecasts to 2018 report will prove useful to tribes,
whether they choose to submit full or partial 308 or 309 TIPs, or work with EPA to develop

iX



Federal Implem entation Plans. W e arealize that the a moun t of modifica tion nece ssary will
vary considerably f rom tribe to tri be. The authors have strivent o ensure that all ref erences
to tribesin the document are consistent with principles d tribal sovereignty and autonomy
as reflected in the above fram ework . Any inco nsistency with this fra mework is strictly
inadvertent and not an attempt t o impose requirements on tribes which are not present
under existing law.



CHAPTER |
INTRODUCTION

The GCVTC was created by provisions withi n the Clean Air Act of 1990 (CAA). The
Commission 's task wa s to report to C ongress and the E PA by 1995 on measures tha t could
be implement ed that could contri bute to improved visibility in t he Colorado Plateau and
princi pally in and ne ar the Grand Canyon. The Commission prepared a report t hat
developed an emissions inventory, outlined several potenti al measures, and identif ied areas
of investigation t o pursue in the fut ure. The Report continues to serve as a bass for the
current u nderstan ding of the visibility in an d near th e Colorado Plate au and as the basis
for policy decisions that will be required int he future.

The W estern G overnors’ Associatio n (WG A), in conju nction w ith Fede ral, State, tribal,
and local entitie s, has form ed a successor organizatio nto th e GCVTC known as the W RAP.
The purpose of the WRAP is to continue t he work of the GCVTC in deve loping and planni ng
programs that can contribute to reducing emissions and impr oving visibility i n the
intermo untain w est. The W RAP can recommend regiona | approach es to imp roving a ir
quality and reducing regi onal haze. Ultimately, the responsibili ty for implementing any or
all recommendations of the WRAP lies wit h indivi dual States, and their legislatur es and
governors, and tribes.

In order to implement Section 309 of the Regional Haze Rule, it is necessary for the
WRAP to project emission s to 2018, as well as some interm ediate years, for W estern Sta tes.
The W RAP Emissio n Foru m sought inform ation rega rding em ission redu ction requ iremen ts
and control costs and efficiencies to enable the WRAP to project f uture emissions from
stationary and ar ea sources. Polutant s and source categories of interest include sulfur
dioxide (S0O,), oxides ofnitrogen (NO,), and particu late ma tter with an aerodyn amic
diameter of 10 microns or less (PM,,) for point sources that emit at least 100 tons per year
(tpy) aswell as NO,, SO,, and PM,, from smal ler point sources and from area sources. Four
separate 2018 scenarios are simulated, incl uding a Base Case and three additional contr ol
scenarios. The Base Case projection includes known or likel y emission reduction
requirements that will be i mplemented for point sources, while the other scenari os include
potential additional control requirements for existing sources.

This report describes the methods that were used to estimate 2018 criteria air pollutant
emissions for the WRAP States.

For the purposes of this project, the core WRAP States included the following States:

Arizona North D akota
California Oregon
Colorado South D akota
Idaho Utah




Montana Washington
Nevada Wyoming
New M exico

The m odeling dom ain for this study also inclu ded two tiers of States ea st of the core
WRA P States. Em ission projections to 2018 for the two additiona | tiers of States were
prep ared usin g the same method s that wer e developed and app lied for the W RAP State s.
The additional tiers of States are as follows:

Tier 1 States Tier 2 States
Nebraska Minn esota
Kansas lowa
Oklahoma Missouri
Texas Arkansas
Louisiana



CHAPTER II
POINT SOURCE DATA PROCESSING

The base year for this 2018 emission f orecast was 1996. The 1996 emission estimates
were prepared by Pacific Environmental Services, | nc. (PES) and Eastern Research Group,
Inc. unde r contract to th e WGA (PES, 2001). The WRAP E mission Forum contracted w ith
PES to compile the 1996 WRAP region base year emission inventor y, util izing the 19 96
National Emission Inventory (NEI) ast he initial basi s for this i nventory. PES augmented
and updated the NEI wit h informati on solicited directly from Stat e, local, and tri bal
agencies in the WRAP region.

The 1996 point sour ce file used in this analysis includes revisions made by Pechan
during th e summer of 2 002 after g uality con trol checks w ere made on th e origina | PES d ata
file. The ori ginal PES data file had the f ilename WGA_PT 96.DBF and was retrieved from
the WR APA IR web site on A ugust 15, 2001. Th e revised p oint source file used in th is
analysis is the September 2002 revised WGA_96pt.zip file which is posted on the
www .wrapair.org website. This revis ed file includes some changes to SO, emission
estimates so that f acility- level emissions would be as cl ose as possible to those in the true-
up inventory. In a ddition, corrections were m ade to problem s found with po int source
coordinates, stack parameters, and Source Classification Code (SCC) assignments.

The 1996 area source emission egimates used in this analysis had the filename
WGA_AR 96.DBF. This file inc ludes all emission est imates for all s ource categories
tradit ionally inv entoried a s area sources by the States, with the follow ing e xceptions :
highway vehicles, nonroad engines/ vehicles, dust from either paved or unpaved roads, or
emissions from wild fi re, prescribed burning, and agricul tural burning. Emission est imates
for geogenic wind b lown d ust from u ndisturbe d natura | soils have been set to zero for all
States in this file.

Estimates of on-road and off-road vehicle emissions and paved an d unpaved road dust
were prepared separately by t he WRAP M obile Sources Forum. Estimates of fire-r elated
emissionswere prepared separately by the Fire Emissions Forum.

A. DATA SUMMARIES - BY STATE AND MAJOR SECTOR

Tables II-1 through Il -3 display 1996 State- level emissions by Stat e for point and area
sources ommbined for t he three criteri a pollutant s of most interest to the WRAP (SO ,, NO,,
and PM ;). Point sources @mntribut e 90 percent of the SO, emission s over the 13 State
region, while area sour ces contribute 10 percent of the non-mobile source total. Total 1996
emissions for the States in the WRAP regio n are summari zed in two different ways at the
bottom of each table. The 9 State emission totals in clude the States tha t are includ ed in
the Commission Transport Region. These States are Ari zona, California, Colorado, Idaho,
Nevada, New Mexico, Oregon, Utah, and Wyoming. These are the States that are af fected



by SO, emission all ocations. The 13 State totals include t he above States, plus Montana,
North Dakot a, South Dakota, and Washingt on.

Table Il- 4 focuseson State-level point source SO, emissions by m ajor s ource sector.
The major source sectors in thi s instance are utili ties, smelters, and other non-utility point
sources. Allocations among these three major sedors are performed using the EPA SCCs
and In tegrate d Assessment Syst em (IA S) model source categories (scc_ids).

B. YEAR OF INITIAL OPERATION ANALYSES

One of the tasks in this project was to determine the i nitia | year of operation for point
sources in the core WRAP States for unit s that emit ted 250 tpy or more of SO,, NO,, or
PM , during ca lendar y ear 1996. As describ ed more fully in C hapter V of this report, this
initial year of operation is u sed along with estimated un it lifetimes to estimate wh en each
facility re aches its life exp ectancy. Itis assu med that on ce a facility reach es its life
expectancy, it is retired and replaced with a new facilit y/unit, at the same location, but
equipped with new control technology t hat meets New Source Performance Standards
(NSPS)/best available control technolog y (BACT ) emission limits for that sou rce category
and location.

The first inf ormation source on initi al dates of operation was the State air poll ution
control agencies. A spreadsheet was sent to each Stat e with 1996 emissions information for
sourceswith 250 tpy or more of NO,, SO,, or PM,;, emissions. Responses were received from
the following Stat es: North Dakota, South Dakota, Montana, and Wyoming.

For States that did n ot respond, files supplied to E .H. Pechan & Associates, Inc.
(Pechan) by Colleen Delan ey (Utah Departmen t of Environmental Qua lity) from Best
Available Retrofit Technology (BART) analyses were used to fil | in missing init ial operation
dates for Sta tes that w ere una ble to respo nd to ou r request.

Finally, the Inventor y of Power Plant s in the Unit ed States as of January 1, 1996 was
used to determine “Year of Commercial Operati on” for existing generating uni ts at U.S.
electric u tilities (D OE, 1996).



Table II-1
Point & Area Source SO , Emissions

1996 SO, Emissio ns

State Name FIPSST Point Area Total

Arizona 04 179,128 3,191 182,319
California 06 44,090 10,746 54,836
Colorado 08 106,337 1,915 108,252
Idaho 16 22,438 7,557 29,995
Montana 30 45,925 1,180 47,105
Nevada 32 52,096 3,494 55,590
New Mexico 35 159,756 7,836 167,592
North D akota 38 238,249 56,891 295,140
Oregon 41 9,888 2,239 12,127
South D akota 46 16,077 19,288 35,365
Utah 49 43,947 8,148 52,095
Washington 53 120,360 3,419 123,779
Wyoming 56 128,425 15,882 144,307
9 State Totals 746,105 61,008 807,113
13 State Totals 1,166,716 141,786 1,308,502

Table II-2

Point & Area Source NO , Emissions

1996 NO, Emissio ns

State Name FIPSST Point Area Total

Arizona 04 108,053 49,266 157,319
California 06 134,844 108,202 243,046
Colorado 08 130,551 11,004 141,555
Idaho 16 6,292 12,737 19,029
Montana 30 42,517 11,312 53,829
Nevada 32 49,891 6,998 56,889
New Mexico 35 147,130 24,667 171,797
North D akota 38 118,878 18,512 137,390
Oregon 41 25,345 15,103 40,448
South D akota 46 21,613 6,485 28,098
Utah 49 86,826 5,067 91,893
Washington 53 56,493 19,160 75,653
Wyoming 56 131,552 64,109 195,661
9 State Totals 820,484 297,153 1,117,637
13 State Totals 1,059,985 352,622 1,412,607




Table 1I-3

Point & Area Source PM ;, Emissions

1996 PM,, Emissio ns

State Name FIPSST Point Area Total

Arizona 04 16,327 72,047 88,374
California 06 30,135 223,455 253,590
Colorado 08 19,932 215,931 235,863
Idaho 16 12,976 100,419 113,395
Montana 30 14,366 175,511 189,877
Nevada 32 16,235 34,366 50,601
New Mexico 35 10,326 72,329 82,655
North D akota 38 5,424 274,090 279,514
Oregon 41 10,747 188,803 199,550
South D akota 46 906 240,226 241,132
Utah 49 13,610 41,647 55,257
Washington 53 12,457 229,051 241,508
Wyoming 56 32,565 53,514 86,079
9 State Totals 162,853 1,002,511 1,165,364
13 State Totals 196,006 1,921,389 2,117,395

Table II-4

State Point Source SO , Emissions by Cat egory

1996 SO, Emissio ns

FIPSST State Name Utility Smelters Others Totals
04 Arizona 121,842 55,539 1,747 179,128
06 California 0 0 44,090 44,090
08 Colorado 92,295 0 14,043 106,338
16 Idaho 0 0 22,438 22,438
30 Montana 17,145 0 28,780 45,925
32 Nevada 49,734 0 2,363 52,097
35 New Mexico 72,732 46,930 40,093 159,755
38 North D akota 177,617 0 60,633 238,250
41 Oregon 5,495 0 4,392 9,887
46 South D akota 14,801 0 1,276 16,077
49 Utah 28,571 1,555 13,821 43,947
53 Washington 78,406 0 41,954 120,360
56 Wyoming 85,181 0 43,244 128,425

9 State Totals 455,850 104,024 186,231 746,105

13 State Totals 743,819 104,024 318,874 1,166,717




CHAPTER Il
NEW SOURCE TECHNOLOGY ANAL YSIS

The IAS model t hat was developed for the GCVTC st udy, wit h some updates since the
original stu dy to incorp orate m ore detail for ce rtain sourc e categories, provides th e basic
logic and algorit hm s that are u sed in this p roject to develop a 2018 emission s forecast.
However, the IAS model uses a 1990 inventory as a base, and then makes every 10 ye ar
forecasts through 2040. The objective in this project is to make a 2018 emissions forecast
from a 1996 base. The IAS algorithms and struct ure are adapted to that pur pose.

One of the variab les in the IA S emission projectio n algorith ms is the estimate d criteria
pollut ant control efficiency of new source control technologies for each source category. The
new source control technology is one that a new source would be expectedto have in a
geographic region in the West if a source wasaffected by New Source Revew (NSR)/BACT
requirements. This chapter provides Pechan’s review of the IAS new source technology
assumptions, and explains where updates/ revisions were made.

In summary, Pechan’s analysis showed that the pri  or IAS combinations of sourc e types
and control techniq ues are re asonable. It was also found th at regiona | differences in
requ irem ents w ere re asonable, as well. However, some adjustments w ere made to estimated
new source technology control efficiencies to account for improvements in removal rate s that
have occurred since the IAS model was origi nally developed. Table Il I-1 lists all of the
revisionsto the IAS new source techn ology control efficiencies th at were m ade for this
study. The entries i n this table repr esent the control efficiencies of these technologies when
applied to a newly constr ucted source. A zero in this table i ndicates that t he control
technique h as no effect on the em issions of that pollutant. Oth er non-mo dified new sou rce
control technology control efficiencies remain the same as thoselisted in the Argonne
(1995) Report.

A. POINT SOURCES

Changes were made to the NO, and sulfur o xides (SO,) control | evels for new sources
for a number of SCC-Ids. Changes were made to estimated new source contr ol efficiencies
for selective cata lytic redu ction (SC R) emission re duction , combustion modification (CM),
and flue gas desulfurization (F GD). Ch anged emission reduction s were applied to
industri al boilers burning all fuels, flares, and inte rnal combusti on engines, including gas
turbines and recipr ocating engines. The following sections di scuss the revised efficiencies
and the r eferences for thi s information.

1. Selective Catalytic Reduction
SCR, like almost any post combustion treatment, is relatively independent of the

process that producesthe NO, (EPA, 1999a). In C alifornia, SC R has been applied to
boile rs, pro cess heaters, gas turbi nes, and le an burn r ecipro catin g engines (ARB, 1997).



Table 111-1

IAS New Source Control Efficiency Revisions

Tech
Scc-id Id Tech Descrip NO, SO, PM PM, . ROG
incobonx 502 FGD+ESP+CM 0.5 0.93 1 0.85 0
incobonx 613 FGD+ESP+SCR 0.9 0.93 1 0.85 0
incobonx 616 FGD+FF+SCR 0.9 0.93 1 0.95 0
incobonx 711 FGD+FF+SCR+CM 0.92 0.93 1 0.95 0
incobopm 502 FGD+ESP+CM 0.5 0.93 1 0.85 0
incobopm 613 FGD+ESP+SCR 0.9 0.93 1 0.85 0
incobopm 616 FGD+FF+SCR 0.9 0.93 1 0.95 0
incobopm 711 FGD+FF+SCR+CM 0.92 0.93 1 0.95 0
incobouc 502 FGD+ESP+CM 0.5 0.93 1 0.85 0
incobouc 613 FGD+ESP+SCR 0.9 0.93 1 0.85 0
incobouc 616 FGD+FF+SCR 0.9 0.93 1 0.95 0
incobouc 711 FGD+FF+SCR+CM 0.92 0.93 1 0.95 0
inngbouc 221 CM 0.7 0 0 0 0
inngbouc 737 SCR+CM 0.93 0 0 0 0
inngbouc 509 SCR 0.9 0 0 0 0
inngcmnx 513 SCR 0.9 0 0 0 0
inngcmnx 741 SCR+CM 0.95 0 0 0 0
inngcmpm 513 SCR 0.9 0 0 0 0
inngcmpm 741 SCR+CM 0.95 0 0 0 0
inngcmuc 513 SCR 0.9 0 0 0 0
inngcmuc 741 SCR+CM 0.95 0 0 0 0
inngrenx 225 SCR 0.95 0 0 0 0
inngrenx 739 SCR+CM 0.96 0 0 0 0
inngrepm 225 SCR 0.95 0 0 0 0
inngrepm 739 SCR+CM 0.96 0 0 0 0
inngreuc 225 SCR 0.95 0 0 0 0
inngreuc 739 SCR+CM 0.96 0 0 0 0
inoibonx 637 FGD+CM 0.6 0.93 0 0 0
inoibonx 643 FF+CM 0.6 0 1 0.95 0
inoibonx 644 FF+SCR 0.9 0 1 0.95 0
inoibonx 646 ESP+FGD+CM 0.6 0.93 1 0.85 0
inoibonx 647 ESP+FGD+SCR 0.9 0.93 1 0.85 0
inoibonx 649 FF+FGD+CM 0.6 0.93 1 0.95 0
inoibonx 650 FF+FGD+SCR 0.9 0.93 1 0.95 0
inoibonx 725 SCR+CM 0.95 0 0 0 0
inoibonx 727 FGD+SCR+CM 0.95 0.93 0 0 0
inoibonx 729 ESP+SCR+CM 0.95 0 1 0.85 0
inoibonx 731 FF+SCR+CM 0.95 0 1 0.95 0
inoibonx 733 ESP+FGD+SCR+CM 0.95 0.93 1 0.85 0
inoibonx 735 FF+FGD+SCR+CM 0.95 0.93 1 0.95 0
inoibonx 941 ESP+SCR 0.9 0 1 0.85 0
inoibonx - switch to low sulfur oil 0 0.7 0.5 0.4 0
inoibopm 637 FGD+CM 0.6 0.93 0 0 0
inoibopm 643 FF+CM 0.6 0 1 0.95 0



Table IlI-1 (continued)

Tech

Scc-id Id Tech Descrip NO, SO, PM PM, . ROG
inoibopm 644 FF+SCR 0.9 0 1 0.95 0
inoibopm 646 ESP+FGD+CM 0.6 0.93 1 0.85 0
inoibopm 647 ESP+FGD+SCR 0.9 0.93 1 0.85 0
inoibopm 649 FF+FGD+CM 0.6 0.93 1 0.95 0
inoibopm 650 FF+FGD+SCR 0.9 0.93 1 0.95 0
inoibopm 725 SCR+CM 0.95 0 0 0 0
inoibopm 727 FGD+SCR+CM 0.95 0.93 0 0 0
inoibopm 729 ESP+SCR+CM 0.95 0 1 0.85 0
inoibopm 731 FF+SCR+CM 0.95 0 1 0.95 0
inoibopm 733 ESP+FGD+SCR+CM 0.95 0.93 1 0.85 0
inoibopm 735 FF+FGD+SCR+CM 0.95 0.93 1 0.95 0
inoibopm 941 ESP+SCR 0.9 0 1 0.85 0
inoibopm - switch to low sulfur oil 0 0.7 0.5 0.4 0
inoibouc 637 FGD+CM 0.6 0.93 0 0 0
inoibouc 643 FF+CM 0.6 0 1 1 0
inoibouc 644 FF+SCR 0.9 0 1 1 0
inoibouc 646 ESP+FGD+CM 0.6 0.93 1 1 0
inoibouc 647 ESP+FGD+SCR 0.9 0.93 1 1 0
inoibouc 649 FF+FGD+CM 0.6 0.93 1 1 0
inoibouc 650 FF+FGD+SCR 0.9 0.93 1 1 0
inoibouc 725 SCR+CM 0.95 0 0 0 0
inoibouc 727 FGD+SCR+CM 0.95 0.93 0 0 0
inoibouc 729 ESP+SCR+CM 0.95 0 1 1 0
inoibouc 731 FF+SCR+CM 0.95 0 1 1 0
inoibouc 733 ESP+FGD+SCR+CM 0.95 0.93 1 1 0
inoibouc 735 FF+FGD+SCR+CM 0.95 0.93 1 1 0
inoibouc 941 ESP+SCR 0.9 0 1 1 0
inoibouc - switch to low sulfur oil 0 0.7 0.5 0.4 0
inorchpm 522 internal floating roof 0 0 0 0 0.95
inorchuc 522 internal floating roof 0 0 0 0 0.95
inpeprnx 660 FGD+CM 0.6 0.93 0 0 0
inpeprnx 661 FGD+SCR 0.9 0.93 0 0 0
inpeprnx 743 SCR+CM 0.95 0 0 0 0
inpeprnx 745 FGD+SCR+CM 0.95 0.93 0 0 0
inpeprnx - low sulfur oil 0 0.7 0 0 0
inpeprnx - switch to gas 0.4 0.9 0.9 0.7 0
inpeprpm 660 FGD+CM 0.6 0.93 0 0 0
inpeprpm 661 FGD+SCR 0.9 0.93 0 0 0
inpeprpm 743 SCR+CM 0.95 0 0 0 0
inpeprpm 745 FGD+SCR+CM 0.95 0.93 0 0 0
inpeprpm - low sulfur oil 0 0.7 0 0 0
inpeprpm - switch to gas 0.4 0.9 0.9 0.7 0
inpepruc 660 FGD+CM 0.6 0.93 0 0 0
inpepruc 661 FGD+SCR 0.9 0.93 0 0 0
inpepruc 743 SCR+CM 0.95 0 0 0 0
inpepruc 745 FGD+SCR+CM 0.95 0.93 0 0 0



Table IlI-1 (continued)

Tech

Scc-id Id Tech Descrip NO, SO, PM PM, . oG
inpepruc - low sulfur oil 0 0.7 0 0 0
inpepruc - switch to gas 0.4 0.9 0.9 0.7 0
inwobonx 620 FGD+CM 0.4 0.85 0 0 0
inwobonx 621 FGD+SCR 0.9 0.85 0 0 0
inwobonx 623 ESP+CM 0.4 0 0 0 0
inwobonx 624 ESP+SCR 0.9 0 1 0.85 0
inwobonx 626 FF+CM 0.4 0 1 0.85 0
inwobonx 627 FF+SCR 0.9 0 1 0.85 0
inwobonx - Any FGD combo 0 0.85 0 0 0
inwobopm 620 FGD+CM 0.4 0.85 0 0 0
inwobopm 621 FGD+SCR 0.9 0.85 0 0 0
inwobopm 623 ESP+CM 0.4 0 0 0 0
inwobopm 624 ESP+SCR 0.9 0 1 0.85 0
inwobopm 626 FF+CM 0.4 0 1 0.85 0
inwobopm 627 FF+SCR 0.9 0 1 0.85 0
inwobopm - Any FGD combo 0 0.85 0 0 0
inwobouc 620 FGD+CM 0.4 0.85 0 0.99 0
inwobouc 621 FGD+SCR 0.9 0.85 0 0.99 0
inwobouc 623 ESP+CM 0.4 0 0 0.99 0
inwobouc 624 ESP+SCR 0.9 0 1 0.99 0
inwobouc 626 FF+CM 0.4 0 1 0.99 0
inwobouc 627 FF+SCR 0.9 0 1 0.99 0
inwobouc - Any FGD combo 0 0.85 0 0.99 0
inturbuc 0.98 0.8 0 0 0
incochuc 0 0 1 1 0
incop2uc 0 0 0.998 0.998 0
incoppuc 0 0 0.998 0.998 0
inpeveuc 0 0 0.998 0.998 0

Abbreviations:

CM = combustion modification
ESP = electrostatic precipitator
FGD = flue gas desulfurization

FF = fabric filter

SCR = selective catalytic reduction
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The Californi a Air Resources Board (ARB) also lists the control efficiency that can be
reached by SCR as 90 percent (AR B, 1997) for all source ca tegories. EP A (EPA, 1999) lists
SCR as able to achieve up to a 94 percent NO, reduction in boil ers and up to 85 percent for
process heaters. Earlier report s (EPA, 1994) list SCR as achieving 80-85 percent reduct ion
on many sources. The EPA Alternative Cont rol Techniques Document also li sts SCR as
being compatible with other emission reduction techniques,such as CM.

2. Combustion Modifications

CM includes a number of techniques designed to prevent the formation of NO,. For
new sources, the primary CM (except for reciprocating engines) is a new low NO, burner,
which is capable of reduc tions from 50 percent ( EPA, 1994) to 90 percent (ARB, 1997). For
this study, a conservative 50 percent reduction was taken for coal fired boilers, a 70 percent
reduction for gas, and a 60 percent r eduction for oil. For turbines, low NO, burners are
capable of achieving reductions of up to 90 percent, and re ciprocating engine s can reach
reduction s of 90 percent.

3. Combined Reductions

Very con servative e stimates o f the com bined efficie ncies of SCR plus C M we re used in
the GCVTC study (Argonne, 1995). NO, control efficiencies of 95 and 96 percent were used
for external c ombustion sources and internal ¢ ombustion sources, respectively.

4. Flue Gas Desulfurization

FGD remov al efficiencies a re based on recent data in E PA's Reasonably Ava ilable
Control Technology (RAC T)/BACT/Lowe st Achievable Emission Rate (LA ER) Clearinghouse
(EPA, 2001a). SO, removals up to 93 percent were reported for sources in Vir ginia (VA
02255, VA 0171), Florida (FL 0099), and New York ( NY 0048). Since these dedsions
represent systems b uilt in the la st few years, they we re taken as representative of w hat is
possible with FGD system s.

B. AREA SOURCES

The original IAS model had 10 source categories (scc_ids) that were used to represent
expected growth and controls affecting W estern Sta te area source emissions. This
relatively s mall number of source categories provides a reasonable aggregate picture of how
area source emissions might be expect ed to change in future years because the focus of
WRAP has been on SO,, PM,,, and NO, emissions. There are a rel atively small number of
important area source ategories that emit t hese pollutants. However, because VOC
emission s are also in cluded in the region al mod eling efforts, an d are im portant in both
ozone and PM formation, it was decidedto expand the source category-level modeling
process to the SCC level in ord er to capture volatile org anic compound (VOC) controls likely
to ocaur via maxi mum achievabl e control technology (MACT) standar ds, or nonattainment
area level ozone control plans. In maki ng this change, what was formerly i ncluded in the
area source IAS algori thms as new source control t echnology control ef ficiencies was
incorporated in the contr ol factors, rule effectiveness,and rule penetration values by SCC
that are used to estimate 2018 area source em issions.
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CHAPTER IV
EXISTING SOURCE STATE REGULATION ANALYSES

This cha pter describe s analys es of Federal/State/local re gulation s affecting criteria
pollutant emissions between 1996 and 2018. Results of these analyses are organized by
pollutant: PM,,, followed by NO, regulati ons, followed by SO,. These analyses were
performed in or der to update the IAS model control factors sothat t hey would r eflect the
expected pollution reduction effects of State and local regulations.

A. PM,

Many PM |, nonatta inmen t areas are located in th e Western Unite d States. Fe deral,
State, and local air polluti on regulations and other ini tiatives | ikely to aff ect point and area
PM ,, sources were analyzed. The foas was on PM,, sources in nonattainment areas and
the control mea sures that areas a re implem enting to bring the ir areas into attainm ent. It
is not expected that attainment areas would implement post-1996 cont rol measures for
PM,, and that any pre -1996 regulation effects would already be incorporated in their 1996
emission estimates.

Using EPA’s web site Classifi cations of PM-10 Nonattai nment Areas, a group of twelve
nonattainment areas were selected f or analyses (EPA, 2001b). The selected areas included
all of the listed serious clas sification no nattainm ent area s — Clark County, NV; C oachella
Valley, CA; Los Angeles/Souh Coast Air Basi n, CA; Owens Valley, CA; Phoenix, AZ; and
San Joaquin V alley, CA . The selected areas also includ ed a sampling of m oderate
classification nonattainment areas int he WRAP States. For the moderate classif ication
areas, selection was also based on availabili ty of the needed infor mation. The selected
moderate classification nonatta inmen t areas inclu ded Aspen, CO; Anthon y, NM; K lamath
Falls, OR; Salt La ke County, UT; Spokane County, WA; and Sheridan, WY.

Area-spedfic PM,, control plans and informati on were collected and compiled from EPA
Regional Offices, and State and local agencies for each of the selected nonattainment areas.
Often the infor mation was av ailabl e via the Inter net and t he agency was able to provide the
web site add ress. Agency staff wer e also in terview ed to gain insig htinto a n area’s
partic ular n onattain ment situa tion a nd le arn a bout nov el or u niqu e control m easures.
EPA’s web site Federal Register NoticesRelated to PM-10 Designations and Classifi cations
was used toidentify recent actions related to the seleded nonattainment areas (EPA,
2001c).

Pechan reviewed the gathered documents and prepared a seri es of tables to summarize
the contro | measu re inform ation for ea ch nonattainm ent area . This inform ation is
summ arized in Tab les IV-1 through 1V-9. Each table p resents adopted m easures for a
different source category. Source categories incl ude paved roads, unpaved road s,
constructi on, residenti al wood combustion, vacant land/ unpaved lots, open burning,
agricultura [ tilling, salting/sa nding p aved roads, and m iscellaneo us sources. Each tab le
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" Table IV-1
> SCC - 2294000000 / Paved Roads

PM, Nonattainment

FIP Nonattainment Area County State Designation Control Measures Note
112]13(4](5
32003 | Clark County NV Serious X[ x| x]x
06065 | Coachella Valley Riverside Co CA Serious X | x
04013 | Phoenix Maricopa Co AZ Serious X
06077 | San Joaquin Valley Fresno Co, Kern Co, Kings Co, Madera Co, | CA Serious X x| x|x
San Joaquin Co, Stanislaus Co, Tulare Co
35013 | Anthony Dona Ana Co NM Moderate X | x| X
41035 | Klamath Falls Klamath Co OR Moderate X X | X
08097 | Aspen Pitkin Co CcO Moderate X
49035 | Salt Lake County uT Moderate X
53063 | Spokane County WA Moderate X
NOTES: 1=Routine maintenance

2=Vacuum

3=Stabilize shoulders (curb, chemical stabilization)
4=Stabilize unpaved access (trackout device, pave, chemical stabiization)

5=Water

6=Cleaner sandin g/salting materials




Table V-2

& SCC - 2296000000 / Unpaved Roads

PM,, Nonattainment

FIP Area County State Designation Control Measures Note
2 |3]14]|5
32003 | Clark County NV Serious X [ x| x
06059 | Los Angeles South | Los Angeles Co, Orange CA Serious X | x| x
Coast Air Basin Co, Riverside Co, San
Bernardino Co
04013 | Phoenix Maricopa Co AZ Serious X | X | X
06077 | San Joaquin Valley | Fresno Co, Kern Co, Kings CA Serious X | x
Co, Madera Co, San
Joaquin Co, Stanislaus Co,
Tulare Co
35013 | Anthony Dona Ana Co NM Moderate X | x Prioritize paving based on amount
of traffic and vicinity of people
41035 | Klamath Falls Klamath Co OR Moderate
49035 | Salt Lake County uT Moderate X X
56033 | City of Sheridan Sheridan Co WY Moderate
53063 | Spokane County WA Moderate X | x| x Because of high cost, pave based
on duration of project or where
gravel is not adequate
NOTES: 1=Pave
2=Water

3=Chemical stabilizer
4=Restrict traffic/speed

5=Prohibit new unpaved roads

6=Gravel




e Table IV-3
o SCC - 2311010000 / Construction

PM,, Nonattainment

FIP Nonattainment Area County State Designation Control Measures Note

112134 ]|5|6|7

32003 | Clark County NV Serious X | x| x X

06065 | Coachella Valley Riverside Co CA Serious

06059 | Los Angeles South Coast | Los Angeles Co, Orange Co, | CA Serious

Air Basin Riverside Co, San
Bernardino Co
04013 | Phoenix Maricopa Co AZ Serious X X
06077 | San Joaquin Valley Fresno Co, Kern Co, Kings CA Serious X[x| x| x|x|[x]x

Co, Madera Co, San Joaquin
Co, Stanislaus Co, Tulare Co

35013 | Anthony Dona Ana Co NM Moderate X | x X[ x| x| x

41035 | Klamath Falls Klamath Co OR Moderate X

08097 | Aspen Pitkin Co Cco Moderate

49035 | Salt Lake County uT Moderate X X | x X
X

53063 | Spokane County WA Moderate X X | x

NOTES: 1=Trackout device
2=Chemical stabilizers
3=Dust control plan
4=Water
5=Windbreaks
6=Cover piles/trucks
7=Sto p/redu ce/restrict a ctivity/traffic




. Table IV-4
~SCC - 2104008000 / Residential Wood Combustion

PM,, Nonattainment

FIP Nonattainment Area County State Designation Control Measures Note
112|134 (5
04013 | Phoenix Maricopa Co AZ Serious X | x| X
06077 | San Joaquin Valley Fresno Co, Kern Co, CA Serious X | x| x| x| X

Kings Co, Madera Co,
San Joaquin Co,
Stanislaus Co, Tulare Co

41035 | Klamath Falls Klamath Co OR Moderate X | x Woodstove owners must register their
stoves.
Program to replace woodstoves in
place.

08097 | Aspen Pitkin Co CO Moderate X X

49035 | Salt Lake County uT Moderate X | X Solid fuel burning devices must be
registered.

Ban resale of uncertified previously
used solid fuel burning devices.

53063 | Spokane County WA Moderate X

NOTES: 1=Ban the sale/installation of uncertified stoves
2=Switch to naturalgas
3=No-burn periods
4=Citizen education
5=Limit number of woodburning devices




Table IV-5

H
© Vacant Land, Unpaved Lots
PM,, Nonattainment
FIP Nonattainment Area County State Designation Control Measures Note
213|41|5]|6
32003 | Clark County NV Serious X | x X
06027 | Owens Valley Inyo Co CA Serious X Source: Owens dry lake bed,
control with shallow flooding
06077 | San Joaquin Valley Fresno Co, Kern Co, CA Serious X X | x | x
Kings Co, Madera Co,
San Joaquin Co,
Stanislaus Co, Tulare Co
35013 | Anthony Dona Ana Co NM Moderate X X | x| x
NOTES: 1=Re-vegetate/mulch

2=Pave/gravel

3=Prohibit unpaved lots

4=W indbreaks

5=Chemical suppressants
6=Limit use and surface disruption

7=Water




Table IV-6

= .
© SCC - 261000000 / Open Burning
PM,, Nonattainment
FIP Nonattainment Area County State Designation Control Measures Note
1 2 3 4
06077 | San Joaquin Valley Fresno Co, Kern Co, CA Serious X X X X Additional controls - Edu. Program; reduce
Kings Co, Madera acres burned, fuel loading, and fuel
Co, San Joaquin Co, consumption
Stanislaus Co, Tulare
Co
41035 | Klamath Falls Klamath Co OR Moderate X Residential open burning- 2610030000
53063 | Spokane County WA Moderate X
NOTES: 1=Alternatives to burning (use as fuel, removal, chipping, till into soil)

2=Burn ban on no-burn days

3=Require permits

4=Smoke management plan




o Table IV-7
S SCC - 2801000003 / Agricultural Tilling

FIP Nonattainment Area Area Description State PM,, Nonattainment Desig nation Control Measures
04013 | Phoenix Maricopa Co AZ Serious USDA Soil Conservation Plan
06077 | San Joaquin Valley Fresno Co, Kern Co, CA Serious USDA Soil Conservation Plan

Kings Co, Madera Co,
San Joaquin Co,
Stanislaus Co, Tulare Co
35013 | Anthony Dona AnaCo NM Moderate USDA Soil Conservation Plan




o Table IV-8
=SCC - 2294000002 / Salting/Sanding Paved Roads

FIP Nonattainment Area Area Description | State PM,, Nonattainment Desig nation Control Measures
08097 | Aspen Pitkin Co (610) Mode rate Cleaner winter salting/sanding m aterials
49035 | Salt Lake County uT Moderate Cleaner winter salting/sanding m aterials
56033 | City of Sheridan Sheridan Co. WY Moderate Cleaner winter sanding m aterials
Regular maintenance and watering of
sanded paved roads




Table IV-9

N .
N Miscellaneous Sources
PM,, Nonattainment
FIP Nonattainment Area County State Designation Source / SCC Control
32003 | Clark County NV Serious “Industrial Sources™* Tighten emission offset
requirements
06077 | San Joaquin Valley Fresno Co, Kern Co, CA Serious Cattle Feedlots /
Kings Co, Madera Co, 2805001000
San Joaquin Co,
Stanislaus Co, Tulare Co
08097 | Aspen Pitkin Co CO Moderate Restaurant grills / Require control devices
2810025000
41035 | Klamath Falls Klamath Co OR Moderate Agricultural burning / Year-round ban on agricultural
2801500000 open burning
49035 | Salt Lake County uT Moderate Mining / 2325000000 Keep tailings pond wet
49035 | Salt Lake County uT Moderate Refineries Apply sulfur removal unit
Low-SO2 catalyst technology
Restrict burning of liquid fuel oil
NOTE: **Not considered a significant source in Clark County.




identifies the nonatta inmen t area an d nam es the type s of measures tha t the area uses to
control emissions of PM ;,. Control measu res that apply to paved an d unpaved roads are
included in the tables beause oftheir signifi cant contri bution t o nonattainment i n many
areas, alth ough fugitive d ust emissions fro m paved/u npaved road s are not includ ed in th is
study. These emissions are captured int he mobile source inventory.

For use in thi s analysis, the informati on about PM ,, control measures by PM ,,
nonattainment area was translated into a setof PM,, control efficiencies by area tha t were
applied as PM,, control factors in the 201 8 emissions forecast.

Table I'V-10 lists the control factors that wer e applied to the 2018 PM,, emissions in the
listed PM,, nonattainment ar eas in the Western States. Some of the source categories that
are includ ed in the prior tables in this chapte r are notin cluded in the contro | factor file
because their PM ;, emissions are n ot accounte d for in the p oint a nd area source i nven tories .
The control effi ciencies and rule penetration values shown below are based on control
measure evaluations performed by Pechan for EPA’s regulatory analysis of the PM
National A mbient A ir Quality Standa rd. Control factor developm ent is described by sou rce
category below:

Paved Roads - a53 percent PM,, and PM, . control efficiency is assigned for PM ,,
nonattai nment areas that hav e a vacuum sweeping control measure. A 29 percent
control efficiency is assigned to areas that have r outine maintenance as a control
measure.

Unpaved Roads - in the emission inventory, unpaved roads are classified as either
urban or rural . For urban unpaved roads, the control measure is paving. For rur al
unpaved roads, the preferred control is chemical stabili zation. Contr ol efficiencies and
rule penetration factors for these measures were those listed below:

PM,, PM,,
Measure Control Ef ficiency Rule Penetration Control Ef ficiency Rule Penetration
Urban roads - paving 96% 50% 96% 50%
Rural roads - chemical stabilization 75% 25% 50% 25%

Construction Activity - the numerous measures adopted to reduce fugitive dust PM
emissions from constructio n acti vity w ere conden sed into two prim ary m easures: a
dust control pl an and chemical stabilizat ion. A typical dust control pl an includes water
treatment of dist urbed soil and vacuum street sweeping of nearby paved areas. Control
efficiency and rule penetration values are as follows:

PM,, PM,,

Measure Control Ef ficiency Rule Penetration Control Ef ficiency Rule Penetration
Dust control plan 50% 75% 25% 75%
Chemical 75% 75% 50% 75%

stabilization

Agricultur al Tilling - the typical measure in the PM ;, nonatta inmen t area plan s is soil
consevation plans. A 20 percent control efficiency is applied to both PM,, and PM,
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Table IV-10
Area Source Con trol File for PM

Control Factors for 20 18
State ID County ID PM,, Nonattainment Area SCC PM,, PM,
Paved Roads
32 003 Clark 2294000000 53 53
06 065 Coachella 2294000000 29 29
04 013 Pho enix 2294000000 29 29
06 077 SJv 2294000000 53 53
35 013 Anthony 2294000000 53 53
41 035 Klamath 2294000000 29 29
08 097 Aspen 2294000000 29 29
49 035 Salt Lake 2294000000 29 29
53 063 Spokane 2294000000 53 53
Unpaved Roads
32 003 Clark 2296000000 18.75 12.5
06 059 LA 2296000000 18.75 12.5
04 013 Pho enix 2296000000 48 48
06 077 SJv 2296000000 48 48
35 013 Anthony 2296000000 48 48
41 035 Klamath 2296000000 48 48
49 035 SaltLake 2296000000
56 033 Sheridan 2296000000 48 48
53 063 Spokane 2296000000 48 48
Construct ion
32 003 Clark 2311010000 75 37.5
06 059 LA 2311010000 75 375
04 013 Pho enix 2311010000 37.5 18.75
06 077 SJVv 2311010000 75 37.5
35 013 Anthony 2311010000 75 37.5
41 035 Klamath 2311010000
08 097 Aspen 2311010000
49 035 Salt Lake 2311010000 75 37.5
53 063 Spokane 2311010000
Agricultur al Tilling
04 013 Pho enix 2801000003 20 20
06 077 SJV 2801000003 20 20
53 063 Spokane 2801000003 20 20
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emissions in areas that have these plans. This 20 percent control ef ficiency may be
conservative for estimati ng emission reductions for areas like Maricopa County, Arizona
where agricultural best management practices have been adopted.

B. NO

The analysis of NO, emission regulations primari ly examined ozone nonattainment

X

areas. These are limit ed to California and Maric opa County (Phoenix), Arizona.
1. Arizona

Portions of Maricopa County are (were) nonattainment for both ozone and PM,,. The
primary ozone control measure adopted in Maricopa County was a 15 percent rate VOC
emission redu ction requirem ent of the CA A. This em ission reduction ha s no direct impact
on SO,, NO, and PM ;, emissions. There are a limited number of NO, control requirements.

2. California

In Californ ia, the thirty-five (35) air pollu tion contro | districts have jurisdiction in
imposing emission limit s on point sources. The following sedions presentthe district NO,
emission limit s for tu rbine s, boil ers, in terna | com bustion e ngin es, and petr oleum re fineri es.
The fuel combustion sources (boilers, internal combustion engines, and t urbines) are of
particular interestin this study because they are the largest stationary source NO, emitters
in Califo rnia.

The impact of these regulator y requirements was estimated as fol lows. Uncontrolled
emission rates w ere estimated u sing EPA AP-42 un controlled emission factors, which are
primar ily listed in units of pounds per mill ion British ther mal unit s (lbs/MMBtu) . EPA
guid ance was follow ed to convert thes e EPA emission factor s into parts per million (ppm).
This was done for comparison to the Cali fornia dist rict rul es and Maricopa County rules
that regu late emissions from these emission un its in ppm . This me thod wa s used to
estimate the likely lev el of control required by the California A ir Pollution Con trol District
(CAPCD) regulations and Maricopa Coun ty, Arizona rules.

The CAP CD point sour ce regulati ons also apply to existi ng u nits, e xcept as no ted.
Several CAPCD regulations imposedifferent NO, limits for un its larger tha n 10 m egawatts
(MW) depending on whether they have an SCR control device. Sincei tis not clear whether
units i n those districts with two s ets of rules have installed SCR, to be conservative, the
less restrictive em ission lim it is imp osed (assuming no SCR).

a. Gas Turbines

The first row of Table 1V-11 lists the NO, emission factors for uncontrolled turbine
units. They are provided for comparison with emissi on limits permitted from gas turbines
as found by CAPCD. In some cases CAPCDs impose different NO, emission limits on u nits
with identical power r atings that dif fer only in whether they are equipped with SCR control
technology. In all of these cases,those units without SCR control technology are allowed a
higher NO, emission limit. Since it is not clear whether most gas turbi nes are equipped
with SCR or not, to be conservative the less restrictive emission limit assuming no SCR
control is being used applies. With this information, the control effectivenessof the NO,
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Table IV-11
Turbine NO , Emission Limits

1

District Comp liance Date NO, (ppm) Control Eff. Units
- EPA AP-42 108/297 1/1 Uncontrolled gas/oil
Bay Area 1997 42° 0.15-0.39 0.3-10 MW
15 0.05-0.14 >10 MW w/o SCR
9 0.03-0.09 >10 MW w/ SCR
Kern 1997 SCR 10/40 0.10/0.14 > 10 MW co-gen; gas/oil
1997 SCR 9/25 0.09/0.09 > 10 MW co-gen; gas/oil
1997 Westinghouse 96/114 0.89/0.39 Constructed by 1983; gas/oil
1997 Westinghouse 20/42 0.19/0.15 Constructed by 1983; gas/oil
MOJAQMD 1995 42 0.39 Gas-fired
nonattainment 65 0.22 QOil-fired
area 90/gas fuel 0.84 SoCal Model LM 1500
Monterey - 225 1 All existing
140 pounds/hr New or expanded
PLAAPCD 1995 42/65 0.39/0.22 0.3-2.9 MW ; gas/liquid
SACAQMD 1997 25/65 0.24/0.22 2.9-10 MW ; gas/liquid
YSAQMD 1998 15/42 0.14/0.15 >10 MW no SCR; gas/liquid
VENAPCD 1997 9/25 0.09/0.09 >10 MW w/ SCR gasl/liquid
SCAQMD 1989 25 0.09-0.24 0.3-29 MW
15 0.05-0.14 2.9-10 MW no SCR &
>60 MW combined cycle (cc)
9 0.03-0.09 >2.9MW; >60 MW cc no SCR
12 0.04-0.12 >10 MW no SCR
SDAPCD 1999 — new units 42/65 0.39/0.22 0.3-2.9 MW ; gas/liquid
2001 - existing units 25/65 0.24/0.22 2.9-10 MW ; gas/liquid
2001 - existing units 15/42 0.14/0.15 >10 MW no SCR; gas/liquid
2001 - existing units 9/25 0.09/0.09 >10 MW w/ SCR gas/liquid
SJVUAPCD 1998-2000 42/65 0.39/0.22 0.3-10 MW ; gas/liquid
15/42 0.14/0.15 >10 MW no SCR; gas/liquid
9/25 0.09/0.09 >10 MW w/ SCR gas/liquid
TEHAPCD No date provided 42/65 0.39/0.22 > 0.3 MW ; gas/liquid
NOTES: 'This represents the em ission factor limits from turbines. There are e xception s to these limits, prim arily for small

source s and during natural gas curtailm ent or sh ort testing p eriods. A reference condition of 15% oxygen is usually

cited.

’Except 55 parts per milion by volume (ppmv) allowed for refinery fuel gas firing.
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emission limits i mposed in each CAPCD is identified. The control effectiveness is obtained
by dividing the CAPCD imposedNO, emission limits by th e corresponding an d applicab le
EPA AP-42 uncontrolled em ission factor. T he CAPCD turbine re gulation s also apply to
existing units, except as noted.

b. Industrial Boilers

The | AS separate ly track s emissions fro m ind ustrial ¢ oal (inco bo), natural ga s (inng bo),
oil (inoibo), and wood (inwobo) boilers. Table IV-12 lists the EPA NO, uncontrolled
emission factors used for these boilers. Also listed in Table IV-12 are the NO, emission
factor limits imposed on these hoilers as found for some CAPCDs. These CAPCD
regulations also appl y to steam generators and proces s heaters, except as noted. The control
effectiveness d these regulations is obtained by dividing the CAPCD imposedNO, emission
limits by the correspon ding and ap plicable EPA AP-42 un controlled emission factor.

c. Internal Combustion Engines

Table IV-13 lists the NO, emission factors appe aring in E PA A P-42 applicable to
uncontrolled intern al combustion u nits. Also listed in Tab le IV-13 a re the em ission lim its
imposed on the se units w ithin M aricopa C ounty, A rizona a nd by C APCD. With this
information, one is able to identify the control effectivenessof the NO, emission limits
imposed within Maricop a County, Arizon a and in each CAPCD. The control effective ness is
obtained by dividing the MaricopaCounty or CAPCD imposed NO, emission limit s by the
corresponding and applicable EPA AP-42 uncontrolled emission factor. The CAPCD
regulations also appl y to existing unit s, except as noted.

As previously noted, the base case emission inventory for this study is 1996. Because
some CAPCD regulations go i nto effect after 1996, it is expected that thes e post-1996
regulations will result in a corresponding emission reduction in those areas for these
sourcesrelative to 1996. This is captured by reporting the NO, emission reduction expect ed
in each region relati ve to 1996, where data is available t o perform this task.

We have also been able to identify the contr ol effectivenessof the NO, emission limits
imposed in Ma ricopa County, Ariz ona and within each CAPCD. The control effective ness is
obtained by dividing the MaricopaCounty, Arizona and CAPCD imposed NO, emission
limit s by the corresponding and applicable EPA AP-42 uncontrolled emission factor. The
CAPCD regulations also apply to existi ng units, except as noted.

d. Industrial Reciprocati ng Engines, Including Natural Gas
Table IV-14 lists the NO, emission factors perm itted from n atural ga s and oth er fuels
used in reciprocating e ngines as reported by CAP CD. As shown below, only Santa B arbara

County and San Diego County Air Pollution Control Districts apply specific NO, emission
factor limits from these type of units.
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Table 1V-12

. . .. . 1
Industrial Boiler, Steam Generator and Process Heater NO  , Emission Limits
District Com pliance D ate NO, (ppmv) Reduc. to ‘96  Control E ff. Units *
Uncontrolled EPA AP-42 200/1156/140 1 1/1/1 gas/liquid/solid
AVAPCD 1990-1993 30 - 40 - 0.03-0.29 gas/liquid/solid
Bay Area 1996 30 - 0.15 > 10 MMBtu; gas
40 0.04-0.29 > 10 MMBtu; non-gas
El Dorado 1999 30 - 0.15 > 5 MMBtu; gas
40 0.04-0.29 > 5 MMBtu; non-gas
Great B asin 1992 140 Ib/hr - New or expanded
Monterey -
VENAPCD 1972
Kern 1998 70 - 0.35 > 5 MMBtu; gas
115 0.10 > 5 M MBtu; liquid
Calaveras, EI - 140 Ib/hr - New or expanded Steam
Dorado, Mariposa - Generator facilities
Placer 1977
No. Sierra 1991
Tuolumne -
MOJAQCD 1996 gas 70 - 0.35 <55t/d and <250 tly
nonattainment other than gas 115 0.10-0.82
area 1996 gas 30 0.15 >5t/dor>250tly
other than gas 40 0.04-0.29
Monterey - 225 - 0.20-1 > 1.5 MMBtu
PLAAPCD 1995 major sources 30 - 0.15 Gas
1997 minor sources 40 0.04- non-gas
SACAQMD® No date provided 30 - 0.15 > 5 MMBtu; gas
40 0.04-0.29 > 5 MMBtu; non-gas
70 - > 5 MMBtu; biomass
SBAPCD 1996 30 - 0.15 > 5 MMBtu; gas
40 0.04-0.29 > 5 MMBtu; non-gas
SCAQMD 1988-1992 gas 0.14 Ib /MM Btu - Petroleum Ref.*
liquid 0.308 Ib/MM Btu Petroleum Ref.*
1996 0.03 Ib/MM Btu Petroleum Ref.*
No date provided 30 0.15 > 40 MMB tu; gas*
No date provided 40 0.04-0.29 > 5 MMBtu; non-gas*
2002 30/40 > 5 MMBtu; gas/non-gas*
SDAPCD 1997 major sources 30 gas - 0.15 >50 MM Btu
1998 minor sources 40 liquid 0.04
SHAAQMD 1996 70 - 0.35 gas
115 0.10-0.82 liquid/solid
SJUAPCD 1995 0.20 Ib/MM Btu - 0.10-050 solid
Not applied west 1995 95 1 0.48 gas
of I5in Fres, 115 1 0.10 distillate oil
Kern, King 165 1 0.15 residual/crude oil
Counties 1997-2001 30/40 0.32/0.35 0.15/0.04-0.29 >30 MMBtu; gas/non-gas
147/155 - >30 MMBtu;gas/non-gas’
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Table IV-12 (continued)

District Com pliance D ate NO, (ppmv) Reduc. to ‘96  Control E ff. Units *
SLOAPCD 1993 140 Ib/hr - - All facility units
1995-1997 (1995 new, 1997 existing) 30 or 0.036 Ib/MM Btu 0.15 gas
40 or 0.052 Ib/MM Btu 0.04 /029 liquid/so lid
TEHAPCD No date provided 70 - 0.35 gas
115 0.10-0.82 liquid or solid
VCAPCD 1991-1992 40 - > 5 MMBtu
1994-1995 30 1-5 M MBtu
YSAQMD 1998 30 - 0.15 gas
40 0.04-0.29 non-gas
NOTES: 'This represents the emission factor limits from boilers. There are exceptions to these uses, primarily for small and/or

emergency uses. A reference condition of 3% oxygen is usualy cited.
’Box or cabin units.

*Boilers only.

*MMB tu = MM Btu/hr.

*The P etroleum Ref. applicable section is for boilers and process heaters, the corresponding items for this district do not apply
to Petroleum Ref. boilers and process heaters > 40 MMBtu and sulfur plant reaction boilers.
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Internal Combustion Engine NO

Table 1V-13

« Emission Limits

1

District Calendar Year NO, (ppmv) Reduction t o ‘96 Control E ff. Units
Uncontrolled - 500 1 Rich
700 1 Lean
1000 1 Diesel
Maricopa, AZ New units 213 or 80% red. - 0.31-043 Rich/Lean
810° 0.81 50 - 116 hp (CI)
770° 0.77 117 - 339 hp (Cl)
550 ° 0.55 > 400 hp (CI)
AVAPCD 1981-1991 48 or 90% red. 1 0.096 Rich
96 or 80% red. 1 0.14 Lean
1994/2004 36 0.375-0.75 0.036 - 0072 > 500 hp
45 0.47 -094 0.045 - 0.090 50-500 hp
Bay Area 1997 56 / 140 - 0.12/0.2 Rich/Lean N G only
210/ 140 0.21/014 Rich/Lean other
El Dorado 1995 640 1 1 Rich
740 1 1
700 1 0.70 Diesel
1997 0.14 0.18 Rich
150 0.21 0.22 Lean
600 0.86 0.60 Diesel
Kern No date provided 50 or 90% red. - 0.10 Rich > 250 hp
125 or 80% red. 0.18 Lean > 250 hp
600 or 30% red. 0.60 Diesel > 250 hp
MOJAQMD 1995, except 50 or 90% red. 0.10 Rich
1995-97 for 140 or 80% red. 0.20 Lean
SoCalGas 1996- 700 or 30% red. 0.70 Diesel
98 PGE
Monterey - 225 ppm - 0.45/0.32/0.23 All
140 Ib/hr New or expanded
SACAQMD 1995 if no retrofit 50 or 90% red. 1 0.10 Rich
needed 125 or 90% red. 1 0.18 Lean
700 or 90% red. 1 0.70 Diesel (Cl)
1997 if controls 25 0.2-0.5 0.05 Rich/Lean (SI)
needed 80 0.12 0.08 Diesel(Cl)
SCAQMD 1994 90 or 80% red. 1 0.10 Rich
150 or 70% red. 1 0.22 Lean
2004 36 0.24-040 0.036 - 0072 > 500 hp
45 0.30-050 0.045 - 0.090 50-500 hp
2000; except if 80 - Portable SI
controls needed 535-750 - Portable CI
than 2010
SHAAQMD 1999 640 - 1 Rich (50-300 hp)
TEHAPCD 740 1 Lean (50-300 hp)
600 0.60 Diesel (50-300 hp)
90 0.18 Rich (>300 hp)
150 0.22 Lean (>300 hp)
600 0.60 Diesel (>300 hp)
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Table 1V-13 (continued)

District Calendar Year NO, (ppmv) Reduction to ‘96 Control E ff. Units
SJVUAPCD 1996 90 or 80% red. 1 0.10 Other Rich
150 or 70% red. 1 0.22 Lean
600 or 20% red. 1 0.60 Diesel
1999/2001 50 or 90% red.? 0.56 0.10 Other Rich
75 or 85% red.? 0.50 0.11 Lean
80 or 90% red? 0.14 0.08 Diesel
SLOAPCD 2000 50 or 90% red. - 0.10 Rich
125 or 80% red. 0.18 Lean
600 or 30% red. 0.60 Diesel
VCAPCD 1994 or 2002 25 or 96% red. - 0.05 Rich
45 or 94% red. 0.07 Lean
80 or 90% red. 0.08 Diesel
50 or 96% red. - Rich-Waste Gas
125 or 94% red. - Lean-Waste Gas
YSAQMD 1995 640 or 9.5 ghphr 1 1 Rich
740 or 10.1 ghphr 1 1 Lean
700 or 9.6 ghrhr 1 0.70 Diesel
1997 90/ 150/ 600 0.15/0.21/ 0.86 0.10/0.22/0.60 Rich/LeanDiesel
NOTES: 'Represents emission factor limits fom intemal combustion engines. Reductions (red.) are from uncontrolled

levels. There are exceptionsto theselimits, primarily for smalland/or emergency uses. A reference condition
of 15% oxygen is usually cited.
’Not applicable to engines owned by public water districts.
*Alternatively, a unit with a turbo charger and aftercoo ler/interco oler or with 4-deg ree injection timing retard will
satisfy M aricop a County, AZ regulations.
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Table IV-14
Industrial Reciprocating Engine NO

. Emission Limits

1

District Compliance Date NO, (ppmv) Control Eff. Units
Uncontrolled - 500 1 Rich NG
625 1 Lean NG
1000 1 Diesel
Monterey - 225 0.45/0.36/0.23 All
140 Ib/hr New or expanded
SBCAPCD 1994 50 or 90% red. 0.10 Rich
125 or 80% red. 0.20 Lean
797 0.80 Diesel
SDAPCD No date provided 50 rich or 90% red. 0.10 Rich NG
125 lean or 80% red. 0.20 Lean NG
700 diesel 0.30 Diesel
2003 25 or 96% red. 0.05 Rich NG
65 or 90% red. 0.10 Lean NG
535 or 90% red. 0.535 Diesel
NOTES: 'This represents the emission factor limits from recip rocating engines. The reference condition used is

15% oxygen content.
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e. Industrial Petroleum R efineries

The California Bay Area District imposed regulations limi ting NO, emissions from
boilers, steam generators, and proces s heaters in petrol eum refineries. The li mits imposed
were 0.2 pounds per MMBtu in 1995 and 0.033 pounds per MM  Btu in 1997. In other
words, the Bay Area District decreased the allowable NO, emission factor from petroleum
refineri es by 83.5 percent from 1995 to 1997 (see Table IV -15).

Table IV-15

Industrial Petroleum Refinery NO , Emission Limits *

Calendar Year Control Factor NO, (Ibs/MMBtu)
1995 1.00 (0.2)
1997 0.165 (0.033)
NOTES: 'This represents the control effectiveness of emissions from the refinery, it

says nothing about the growth in refinery output. This excludes carbon
monoxide (CO) boilers.

f.  Oil and Gas Production Facilities

None of the documents checked on-line included any information about regulated NO,
or PM emissions. The documents rel ated to oil and gas production had t o do with leak
detection and repair, which affects VOC emissions.

3. Missouri

Missouri is incl uded in this analysis bec ause its emissions are wit hin the WRAP Region
modeling domain. EPA’s (1999b) Regional Transport NO , State Implementation Plan (SIP)
proposedto reduce NO, emissions within man y States east of the Rocky Mountains,
including M issouri, in an effort to reduce trans ported ozone concentrations in ea stern
States. The primary focus for reducing NO, emission s was from electric gene rating un its
(EGU s).

For EGU point sources,baseyear 1995/1996 NO, emissions were used to develop an
Integrated Planning Model (IPM) Year 2007 emission inventory. For Missouri, the IPM
Year 200 7 sum mer emission inve ntory for EG U point so urces equaled 82,097 tons.

The EPA 2007 NO, control case was the n developed by unit by app lying IPM growth
factors to the unit emission rate f or the 1995/1996 base year. Emissions f rom EGUs greater
than 25 MW equiv alents were then limited to 0.15 Ibs NO,/MMB tu. Units 25 MW
equivalents or smaller were left at their 2007 base ase NO, emission rate. For M issouri,
the resulting IPM NO , control Year 2007 summer emission inventory for EGU point
sources equaled 24,216 tons.
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Thus, the EPA analysis called for a 70 percent reduction in EGU 2007 NO, emissions
relative to the IP M ba se case Year 2007 M issouri i nventory (see Table 1V-16).

Table I1V-16
NO, Emission Reductions R equired from EGUs in E astern Missouri Coun ties

Description NO, Emissio ns

2007 IPM 82,097 tons

2007 IPM with controls 24,216 tons

% Emission Reduction 70% = 100% x (1 — 24,216/82,097)

After this EPA analysis wa s completed, a court decision determin ed the Misso uri
spedfic NO, SIP should b e more lim ited. They determ ined that EG Us in western Missouri
counties did not contribute significantly to the ozane problem, and therefore only EGU
point sour ces in eastern M issouri cou nties needed to be controlle d.

As a result of this caurt decision, the EPA NO, SIP requirement for Missour i was
modified to only th ose EGU point sources in ea stern Missouri cou nties. The eastern
Missouri counties are as follows:

Bollinger; Butler; Cape Girardeau; Carter; Clark; Crawford; Dent; Dunklin; Frankli n;
Gasconade; Iron; Jefferson; Lewis; Lincol n; Madison; Marion; Mississi ppi; Montgomery;
New M adrid; Ore gon; Pemiscot; Perry; Pik e; Ralls; Reynolds; R ipley; St. Ch arles; St.
Genevieve; St. Francois; St. Louis; St. Louis City; Scat; Shannon; Stoddard; Warren;
Washington; Wayne

4. Texas

Texas is included in t his analysis because it s emissions are within the WRAP Region
modeling dom ain. Recent revision s to the SIP s for the m ajor ozon e nonattainme nt areas in
Texas have added many regulations that require stationary source NO, emitters to reduce
their future year emissions.

The Texas SIPs developed by the Texas Natural Resource Conservation Commission
(TNRC C) to reduce ozone concentrations in ambient air are very source-specific.

There are th ree ozone nonattainm ent areas of note in Texas: (1) Beaumont/Port
Arthur; (2) Houston/Galveston; and (3) Dallas/Fort Worth. The SIPs developed for these
areas require a reduction in NO, emissions from specific point sources or uniformly across a
source category as described below. In addit ion, TNRCC ent ered into orders requiri ng
Alcoa and Eastman Chemical to reduce NO, and VOC emissions for the purp ose of revising
its SIP for ozone. The effect of these ordersin terms of NO, emission reductions is also
includ ed in this analysis. There isalso a TNRCC SIP r equirement that ut ility and
grandfathered n on-utility sources in Ea stern and Ce ntral counties of Tex as reduce
emissions. The recommended implementation of this requirement is presented below.
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a. Beaumont/Port Arthur

The Beaumont/Port Art hur ozone nonattai nment area i ncludes Hardin, Jefferson, and
Orange counties. TNRCC (2000a) believesTier 1 reductionsin NO, emissions from these
three counties will be enough for Beaumont/Port Arthur to attain the 1-hour ozone
standard.

The Tier 1 r eductions amountto a 40.6 percent, 61.9 percent, and 36.5 percent
reduction in N O, emissions from point sourc es in Hardin, Jeffer son, and Orange counties
(see Table IV-17). TNRCC (2000) reports that these reductions are equivalent to requiring
a 50 percent emission reduct ion from utilit y sources and a 20 percent emission reduction
from four (4) refineries and fift een (15) chemical plants.

These NO, reductions of 40.6 percent, 61.9 percent, and 36.5 percent from point sources
in Hard in, Jefferson , and Ora nge counties we re uniform ly applied to all point so urces in
this ozone nonattainment area.

b. Houston/Galveston

The Ho uston/Galveston ozone nonattainmen t area includes B razoria, Cham bers, Fort
Bend, Galveston, Harris, Liberty, Montgomery, and W  aller counties.

For point sources,TNRCC compiled a 2007 future year NO, emission invento ry equa |l to
564 and 641 tpy (TN RCC, 2000b) for Phase Il and Phase Ill base cases.

TNRCC also compiled a 2007 future year control case NO, inventory. This control case
inventory contained 64 and 67 tpy (TNRCC, 2000b) of point source NO, emissions,
respectivel y, for P hase Il an d Phase Il | scenarios.

The difference in t he 2007 base case and control case amounts to a 90 percent reduction
in NO, emissions from point sourc es within Houston/Galveston ozone nonattainment area
counties (see Table IV-17). (The 90 p ercent reduction is calculate d from the Ph ase IlI
scenario as follows: 90 percent = 100 percent x (1 — 67 t/ 641 t).) This 90 percent reduction
was ap plied un iformly to a Il point sou rces in the H ouston/G alveston area counties show n in
Table IV-17.

c. Dallas/Fort Worth

Appendix F of the Dallas/Fort Worth ozonenonattainment demonstration (TNRCC,
1999a)identifies NO, control factors proposed for specific industri al boilers and engines and
EGUs in that area. These unit specific reductions were applied to esimate 2018 NO,
emissions.

d. Alcoa

Alcoa operates aplantin M ilam C ounty, T exas. A TNRC C order w ith Alcoa lim its
future maximum NO , emissions from Alcoa’s 3 boilers to 13,622.4 tpy. T his equals a 19.6
percent NO, emission reduction relative to th e emission inven tory for these three boilers in
the WR AP data b ase for 1996. Th ese reductions w ere applied in the fore cast year.
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Table IV-17

NO, Emission Reductions R equired from Texas Sour ces

Ozone Nonatt ainment

NO, Emissio n Reduction

Area County
Beaumont/Port Arthur | Hardin 40.6%
Beaumont/Port Arthur | Jefferson 61.9%
Beaumont/Port Arthur | Orange 36.5%
Dallas/Fort Worth Collin, Dallas, Denton, Tarrant Source specific
Houston/Galveston Brazoria 90%
Houston/Galveston Chambers 90%
Houston/Galveston Fort Bend 90%
Houston/Galveston Galveston 90%
Houston/Galveston Harris 90%
Houston/Galveston Liberty 90%
Houston/Galveston Montgomery 90%
Houston/Galveston Waller 90%
Alcoa boilers (3) Milam 19.6%

Cement Kilns

Bexar, Comal, Ellis, Hays, McLennan

Incorporated in the
Dallas/Fort Worth emission
reduction requirement

Eastman Chemical

Harris

Incorporated in the

Houston/Galveston

emission reduction
requirem ent.

Central & Eastern
Industry and Utilities

Atascosa, Bastrop, Bexar, Brazos, Calhoun,
Cherokee, Fannin, Fayette, Freestone,
Goliad, Gregg, Grimes, Harrison, Henderson,
Hood, Hunt, Lamar, Limestone, Marion,
McLennan, Milam, Morris, Nueces, Parker,
Red River, Robertson, Rusk, Titus, Travis,
Victoria, Wharton

50% for utilities;
7.3% for remaining sources
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e. Cement Kilns

Appendix F of the Dallas/Fort Worth ozonenonattainment demonstration (TNRCC,
1999a) identifies elev en cement kilns m odeled as part of the p roposed Dallas/Fort W orth
NO, emission reduction strategy. The level of NO, controls required by TNRCC ranged by
unit fr om 6 percent to 66 percent. These controls were applied on a unit- by-unit basis as
reported by TNRCC.

However, one of the four Texas I ndustries (Ellis County) cement ki Ins identified by
TNR CC as requiring control w as not listed inthe W RAP 1996 emission invento ry. Itis
unclear whether t he WRAP emission inventory missed counting e missions from a cement
kiln or whether there is a typo in the Dallas/Fort Worth ozone SIP strategy.

f. Eastman Chemical

Eastm an Ch emical o perates a chemical plantin H arris Cou nty, Texa s. Harris C ounty
is part of the H ouston/G alveston ozone nonattain ment area. A TN RCC order requ ires this
Eastman Chemical plant to reduce NO, emissions from fourte en (14) unitsby 1,671.5tpy.
Thirteen of the fourte en units are to be re tired. Becau se the retirem ent of these units
would also reduce emissions of other pollutants, these specific units in the WRAP data ba se
for Eastman Chemical were retired.

Because th e unit specific codes in the W RAP data base and th e TNR CC un it identifiers
for Eastman Chemical did not match, this req uired some judgmen t to determine w hich
units in the WRAP data basebest matched those identified by TNRCC.

g. Industry and Utility Unit s in Central and Eastern Texas

As part of the Houston/Galveston area SIP, TNRCC (1999b) added the following NO,
emission reduction requi rements applicable outsi de the Houston/Galveston area
nonattainment counties and w ithin Central and Eastern Texas:

! 50 percent reduction of NO, emissions from all uti lity stat ionary sources
! 30 percent reduction of NO, emissions from remaining grandfathered sources

The 50 percent reduction was applied unif ormly to all utili ty stationary sour ces in Central
and Eastern Texas.

The 30 percent NO, reduction requirem ent from grandfath ered sources is difficult to
simu late, b ecause the iden tity of th e grandfathere d sources was not prov ided by TN RCC.
An analysis was made to determine how this information could be adapt ed and applied
uniformly. The analysis made use of aNO, emissions data file for grandfat hered and non-
grandfath ered sources. The Alcoa boilers (3) mentioned ab ove are th ought to represent a
part o f the n on-utility g rand fathe red sources in Ce ntral and Eastern c ounties of Texas.
When the Alcoa boilers emission reduction requir ement is removed, the 30 percent
redu ction required by TN RCC from gran dfath ered non-utility sources equatestoa 7.3
percent emission reduction requirem ent from all non -utility sources in Central a nd Eastern
Texas. The 7.3 percent reduction was applied un iformly to all non-utility point sources,
except for Alcoa.
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C.

SO,

The analysis of existing source State regulations affecting SO, emissions in the WRAP

States focused on identifying the r egulations that were rec ent enough that existing sourc es

would not h ave responded to them by 1996. It was al so recognized that r egulations
affecting the lar gest point source SO, emitters w ould be mostim porta nt to th e forecast.
This evaluati on focuseson non-util ity sour ces. Utility uni ts are affected by the Federal
Acid Rain Progr am, but as is explained in Chapter VII, future year utili ty SO, and NO,
emission estim ates incorporate 20 18 utility unit values th  at were prepa red under a
separate study.

The tables in the foll owing pages report the r ecent SO, emission regulations for the
WRAP States that have SO , nonattainment areas, or regul ations that aff ect the major
sources in their States.

1. California

Table 1V-18 li sts the SO, emission factor limit s found on-line a s reported by CAPCD.
The emission lim its found co ver a ran ge of unit o perations or in som e cases cower all unit
operations possible.

2. Arizona

Arizona air polluti on control regulati ons restrict copper smelter SO, emissions by
facility as shown below.

SO, Emission L imits
SO, Emissio ns
Copper Smelter (Poun ds per ho ur)
Magma Copper Company, San Manuel Division 18,275
ASARCO, Inc., Hayden 9,521
ASARCO, Inc., Ray Mines Division 7,790
Cyprus Miami Mining Corporation, Miami 3,163
Phelps Dodge Corporation, New Cornelia Branch 8,900
Phelps Dodge Corporation, Morenci Branch 10,505

SOURCE: DEQ, 2001.

Of the above-list ed Arizona copper smelters, only ASARCO-Hayden and Phelps Dodge-

Miami are currently operati ng.
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Table 1V-18
Point Source SO , Emission Limits *
State of California

District Unit Operation SCC Year SO,
Bay Area Catalyst Manufacturing 1992 50 Ib/hr
Bay Area Coke calcining kiln - 400 ppm & 250 Ib/hr
AVAPCD 1983 80% red.
SCAQMD -
Bay Area Fluid catalytic cracker - 1,000 ppmv
SCAQMD 1987 132 1b/1000 barrels feed
Bay Area Fresh fruit suffuring - 20-30 Ib/ton of fruit
SDAPCD Gas turbine - 150 ppm @15% O,
AVAPCD Fuel Combustion e.g., 1976 0.56 Ib/M MBtu solid
Calaveras inxxboxx - 200 Ib/hr steam ge ner. facility
EDAPCD
Mariposa
No. Sierra
Placer
Tuolumne
IMAPCD 500 ppm & 200 Ib/hr
SDAPCD 0.8 Ib/M MBtu liquid
1.2 Ib/MMBtu solid
VENAPCD 300 ppm
Bay Area Liquid fuel (except in the - 05% S
IMAPCD manufacture of sulfur 0.5% S*
compounds)
SCAQMD Secondary Lead 1977 200 ppm &
2.1 kg/ton processed
Bay Area Sulfur Recovery P lant/U nits® ptescxxx - 250 ppm @ 0% O,
SDAPCD
AVAPCD MOJAQMD 500 ppm & 198 Ib/hr
SCAQMD
IMAPCD
SLOAPCD 500 ppm & 200 Ib/hr

new or altere d units

2000 ppm & 200 Ib/hr

AVAPCD Sulfuric Acid Plant ptsapxxx 1981 500 ppm & 198 Ib/hr
Bay Area 1992 300ppm @ 15% O,
IMAPCD - 500 ppm & 198 Ib/hr
MOJAQMD 1976 500 ppm & 198 Ib/hr
SLOAPCD 2000 ppm & 200 Ib/hr
Bay Area All other operations not - 300 ppm
IMAPCD referenced herein 2000 ppm
SLOAPCD 2000 ppm
VENAPCD 500 ppm
Butte All Operations - - 2000 ppm
Colusa -
Feather River 1991
Great B asin 1974
Monterey -
SJUAPCD 1992
Kern 1972 1000 ppm
Mendocino =
No.Sonoma -
No. Coast -
NOTES: 'This represents the emission factor limits.

*Not in effectfor plants which emitless than 100 Ib per day of SO,.
*There are other exceptions not noted.
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3. Montana

a. Lewis and Clark County (East Helena) (Coun ty Code: 30-049)

These SO, emission limit s were part of the SIP submit ted by the State of Montana, and
have been includ ed in th e Federally (E PA) approved SIP (S MA QCIP , 1995).

SO, Emissions

Year SO, Emissions
ASARCO Lead Smelter Adopted Unit of M easure Limit
Sulfuric Acid Plant Stack 1995 Daily Emissions-Tons <=4.30
per Calendar Day
Sinter Plant Stack 1995 Daily Emissions-Tons <= 60.27
per Calendar Day
Blast Furnace Stack 1995 Daily Emissions-Tons <= 29.64
per Calendar Day
Concentrate Storage and Handling 1995 Tons per Calendar Day <= 0.552
Building Stack
Crushing Mill Baghouse Stack=1 1995 Tons per Calendar Day <=0.19
Crushing Mill Baghouse Stack=2 1995 Tons per Calendar Day <=0.37

SOURCE: SMAQCIP, 1995.

b. Yellowstone County (County Code: 30-111)

These SO, emission limit s were part of SIPs submitted by the State of Montana b ut
have not be en approve d by EPA . Therefore, these limits are State enforceable only. In

addition, t he following emission li mits will apply whenever the Yellowst

one Energy Limited

Partnership (YELP) faci lity recei ves Exxon Coker unit flue gas, or whenever the Exxon
Coker unitis n otin op eration (SMA QCIP, 2000a).

SO, Emissio ns

Year SO,
Exxon Pe troleum Refine ry- Submitted Emission s
YELP Facility for Approval Unit of M easure Limit
Refinery Fuel Gas Combustion® 2000 Daily Emissions-Tons per Calendar Day <= 0.37
F-2 Crude/Vacuum Heater Stack 2000 Daily Emissions-Tons per Calendar Day <=1.09
Fluid Catalytic Cracking (FCC)
CO Boiler Stack®
Daily Average FCC Fresh Feed
Rate (kBD):
Less than 12,999 2000 Daily Emissions-Tons per Calendar Day | <= 23.55
13,000 to 13,999 2000 Daily Emissions-Tons per CalendarDay | <= 24.21
14,000 to 14,999 2000 Daily Emissions-Tons per CalendarDay | <= 24.41
15,000 to 15,999 2000 Daily Emissions-Tons per Calendar Day | <= 24.52
16,000 to 16,999 2000 Daily Emissions-Tons per CalendarDay | <= 24.89
Greater then 17,000 2000 Daily Emissions-Tons per Calendar Day | <= 25.12

NOTES:

'From the following units: Coker CO Boiler, FCC CO Boiler, F-2 Crude/Vacuum Heater, F-3 unit, F-3 X unit, F-5 unit,

F-700 unit, F-201 unit, F-202 unit, F-402 unit, F-551 unit, F-651 unit, and standby boiler house (B-8 boiler).
*The daily SO, emission limits from the FCC CO Boiler stack shall be determined by the Daily Average FCC Fresh
Feed Rate, e xpressed in thousands of barrels per day (kBD), rounded to the nearest whole barrel.

SOURCE: SMAQCIP, 2000a.
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SO, Emissions

Year SO,
Submitte d for Emission s
YELP Approval Unit of M easure Limit
Boiler stack emissions-when either the Exxon 2000 Daily Emissions-Tons 8.16
Coker Unit is not operating or the Exxon Coker per Calendar Day
Unit is operating and YELP is receiving the
Exxon Coker flue gas
YELP boiler stack emissions-when the Exxon 2000 Daily Emissions-Tons 5.27
Coker Unit is operating and YELP is not per Calendar Day
receiving the Exxon Coker flue gas
SOURCE: SMAQCIP, 2000a.
SO, Emissions
Year SO,
Submitted Emission s
Cenex Petroleum Refinery for Approval Unit of M easure Limit
FCC Regenerator/CO Boiler Stack 1998 Daily Emissions-Tons per <= 8.57
Calendar Day
Old SRU Tail Gas Oxidizer Stack 1998 Daily Emissions-Tons per <=11.66
Calendar Day
HDS Complex SRU Stack 1998 Daily Emissions-Tons per <=0.17
Calendar Day
Emissions from the Combustion Sources 1998 Combined <=12.06
(#3, #4, and #5 Boiler Stacks, and Main Daily Emissions-Tons per
Crude Heater Stack), Fuel Gas Fired Calendar Day
Sources, and the Combustion of Sour
Water Stripper Overhead Gases in the
Main Crude Heater
SOURCE: SMAQCIP, 2000b.
SO, Emissio ns
Year SO,
Submitte d for Emission s
Cono co Petro leum R efinery Approval Unit of M easure Limit
Main Boiler House Stack 1998 Daily Emissions-Tons per <= 3.86
Calendar Day
FCC Stack 1998 Daily Emissions-Tons per <= 3.95
Calendar Day
Jupiter Sulfur SRU Stack 1998 Daily Emissions-Tons per <=0.30
Calendar Day
Process Heaters (#1, #2, #4, #5, #10, 1998 Com bined Daily <=0.35
#11, #12, #13, #14, #15, #16, #17, #18, Emissions-Tons per
#19, #20, #21,#22, #23, #24), Coker Calendar Day
Heater, Fractionator Feed Heater, and
Recycle Hydrogen Heater

SOURCE: SMAQCIP, 2000b.
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SO, Emissio ns

Year SO,
Submitte d for Emission s
Montana Sulf ur and Chemic al Company Approval Unit of M easure Limit
SRU 100 Meter Stack® 1998 Daily Emissions-Tons <=14.31
per Calendar Day
SRU 30 Meter Stack 1998 Daily Emissions-Tons <= 0.048
per Calendar Day

NOTE:

are exhausting through the SRU 30 meter stack.

SOURCE: SMAQCIP, 2000b.

'Whenever SO, emissions from either the Railroad Boiler, the H-1 Unit, the H 1-A Unit, the H1-1 Unit, or the H1-2 Unit

SO, Emissio ns

Year SO,
Submitte d for Emission s
Western Sugar Approval Unit of M easure Limit
Boiler House Stack 1998 Daily Emissions-Tons <=3.42
per Calendar Day
East Dryer Stack and West Dryer Stack 1998 Com bined Daily <= 0.354
Emissions-Tons per
Calendar Day
SOURCE: SMAQCIP, 2000b.
4. Nevada
Nevada State SO, regulations were summ arized as follows:
SO, Emissio ns
SO,
Year Emission s
Sources Adopted Unit of M easure Limit
Gabbs Plant of Basic Refractories, Air Quality 1995 Pounds per MMBtu <=0.26
Region 148, Basin 122, Gabbs Valley
Nevada Power Company’s Reid Gardner Power 1995 Pounds per MMBtu <=.275
Station, Power Generating Units Number 1, 2, and
3, Air Quality Control Region 13, Basin 218,
California Wash
Nevada Power Company’s Reid Gardner Power 1995 Pounds per MMBtu <= 0.145
Station, Power G enerating Unit Number 4, Air
Quality Control Region 13, Basin 218, California
Wash*
Sierra Pacific Power Com pany’s North Valmy 1995 Pounds per MMBtu <=10.3
Power Station, Power Generating Unit 2, Air Q uality
Control Region 147, Basin 64, Clovers Area’

'The efficiency of the capture of Sulfur must be maintained at a minimum of 85 percent, based on a 30-day rolling

’The efficiency of the capture of Sulfur must be maintained at a minimum of 70 percent, based on a 30-day rolling

NOTES:
average.
average.
SOURCE: NDEP, 1995.
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5. New Mexico

a. Coal Burning Equipment

1

SO, Emissio ns

Year Adopted

Unit of M easure

SO, Emis sions Limit

1985

Pounds per Hour

17,900

SOURCE:

NMED, 1995.

b. Natural Gas Processing Plants

SO, Emissio ns
SO,
Average SO, Undiluted Off-Gas Year Emission s
Released Stream Adopted Unit of M easure Limit
>= 10 tons per > 20 mole percent H,S 1995 Number of pounds for <=10
day (tpd) every 100 pounds
>= 10 tpd <= 20 mole percent H,S 1995 Number of pounds for <=12
every 100 pounds
7.5 <=10 tpd > 20 mole percent H,S 1995 Number of pounds for <=10
every 100 pounds
7.5 <=10 tpd <= 20 mole percent H,S 1995 Number of pounds for <=12
every 100 pounds
SOURCE: NMED, 1995.

c. Petroleum Refineries

SO, Emissio ns

Year Adopted

Unit of M easure

SO, Emis sions Limit

1995

Tons per 24 hours

<=5

SOURCE: NMED, 1995.

'After December 31, 1984, the owner or operator of a coal burning st ation that has
two or m ore units o f existing coa | burnin g equipm ent that h ave a rated heat ca pacity
greater than 250 MMBtus per hour has an SO , emission lim it of 17,900 poun ds per hour,
which is averaged over any three-ho ur period a nd determ ined on a total station basis

(NM ED, 1 995).
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d. Sulfur Recovery Plants 2

SO, Emissions
Unit of M easure
Number of pounds for every 100 pounds

Year Adopted
1995

SO, Emis sions Limit
<=12

SOURCE: NMED, 1995.

e. Sulfuric Acid Production Units

SO, Emissions

Sulfuric Acid Production  Units Year Adopted |Unit of M easure | SO, Emis sions Limit

Units located within the Pecos-Permian 1995 Pounds per hour <= 575
Basin Intrastate Air Quality Control Region®
Units located outside the Pecos-Permian 1995 Pounds per hour <= 680

Basin Intrastate Air Quality Control Region

NOTE: 'With a minimum stack height of 40 meters.

SOURCE: NMED, 1995.

f.  Nonferrous Smelters

SO, Emissio ns
Unit of M easure

Year Adopted SO, Emis sions Limit

1995 Pounds per hour (Annual average Emissions) <= 7000"
NOTE: 'Except as provided for in Section 112 of Title 20, Chapter 2, Part 41 in the New Mexico
Administrative Code (NMED, 1995).
SOURCE: NMED, 1995.

The regulations apply tot he entire State of New Mexico.
6. Utah

The SIP for Utah w as last app roved by EPA on July 8,1994, except for the Amoco Oil
Company submission.

SO, Emissio ns
Year SO, Emissio ns
Point Source Adopted Unit of M easure Limit

Amoco Oil Company Pending Tons per year <=1,964
Kennecott Utah Copper Smelter- 1994 Tons per year (annual average) <= 14,191
Main Stack

Crysen Refining, Inc. 1994 Tons per year <= 183
Chevron U.S.A., Inc. 1994 Tons per year <=1,731

*This limit applies to plants where fabri cation, erection, or i nstallation c ommenced

before August 14, 1974.
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SO, Emissio ns
Year SO, Emissio ns
Point Source Adopted Unit of M easure Limit
Phillips 66 Company 1994 Tons per year <=1,762
Flying J Inc. 1994 Tons per year <=824.8

SOURCE: USIP, 1994.

After gat hering the abov e informati on about State regulati ons, the SO, emission limits
were compared wit h the SO, emissions in the WRAP 1996 point source file f or affected
facilities. In all case s, it was foun d that em ission poin ts/facilities were in complia nce with
these SO, regulati ons. Therefore, no additional SO, controls were plac ed on point sources
in the 20 18 emission foreca st.
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CHAPTER V
RETIREMENT FACTORS - UNIT LIFETIME ANAL YSIS

In the original IAS model, f uture year forecast s of electric utili ty emissions used
estimates of the date of initial operation and expected unit | ifetimes in years to determine
when existing source emission rat es were likely to be rep laced with new source emission
rates. So, forexample, if an oil-fired uti lity boi ler began operating in 1970, it would be
expected to be repla ced by a new boiler that em its at NSP S/BACT level em ission rates in
2000 at the end of its 30 year lif etime. For non-utility units, the IAS model includes the
effeds of retirements using an annual rate. So, ead uniti n any source category has the
same annual retirement rate applied. For example, the annual retirement rat e for
industrial b oilers in the IAS m odel has been 0.6 percent p er year. If thisre tiremen t rate
was applied to the 1996 to 2018 forec ast horizon that i s being used for this project, then
12.4 percent of industrial boil er capacity would be ret ired during this 22 year period.

One of the objectives of this project was to establish projecti on methods for the largest
non-uti lity units t hat parallel those used for util ities. This requires gathering an d using
infor mation about the year of initial operation for indivi dual non-utili ty unit s and
expressing non-utili ty unit lifetimes in years. The year of initial operati on data gathering
activity is described in Chapter Il. This chapter descri  bes the effort to establish
appropria te lifetime e stimates fo r the source categories (scc_ids) in the IA S model.

A. INDUSTRIAL SOURCES

This sectio n deals w ith estima ting the lifetim es of the IA S industria | sources listed in
Table V-1. The IAS annual retirement rates for each sedor were canverted into the lifetime
years listed above by the following formula:

1

=Y
Eetirement FEate =ars

We consulted several other da ta sources, such as Inte rnal Reven ue Service
Publications, Bu reau of Econ omic Ana lysis (BEA) depre ciation schedules, othe r industry
publications, and estimates provided by authoriti es in different sectors, to estimate th e
actual lifetimes of the different industrial sector units or plants. The following sub sedions
describe how the lif etimes of the dif ferent industr ial sector units or plants were ¢ alculated
or estimated.
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Table V-1
Industrial IA S Source Group Retirem ent/Lifetime Years

Annual Equivalent
Retirement Lifetime
Sector Scc_id Rate (Years) Source

Industrial Boilers (Fuel inngbo 0.6 % 167 Industrial Combustion Emissions (ICE) Model
combustion) incobo

inwobo

inoibo

inothr

inngre
Copper Smelters incopp 1.2% 83 NEMS Model (Other Primary Metals sector)
Oil and Gas Production inoipr 2.3% 43 NEMS Model (Misc. Manufacturing)
(except Sweetening Plants), ingspr
Solvents, Other N.E.C. inngcm

inngfl
Refineries inpere
Nitric Acid Plants inpepr
Gas Production-Sweetening inchem 1.9% 53 NEMS Model (Buk Chemicals sector)
Plants inngsw
Organic Chemical Storage  inorch
Gasoline Storage inagpe
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1. Industrial Boilers

The annual retirement rates used in the or iginal IAS model for indust rial fuel
combustors or indu strial boilers a re taken from a U .S. energy m odel nam ed the IC E model.
The ICE model was developed and applied as part of the National Aci d Precipitat ion
Assessment Program (NAPAP) emissi on and control techniques evaluation process. The
assumed IAS annua | industrial b oiler retirem ent rate of 0 .6 percent converts into a lifetime
of 167 years. However, other data sources present boiler lifetimes that are much lower, and
these estim ates are presented next.

According to Steam/its generation a nd use, the degree of pressure and heat associated
with a boile r, along wi th its d esign, function, and operati on affect boiler lifetime. Industr ial
boilers operati ng at pressures above 1,200 psi (pounds per square inch, absolute or
difference)and 900 F (482 C) final steam temperat ure under go more complicated aging
mechanisms than lower t emperatur e boilers (Stultz, 1992). The high pr essures and
associated high furnace wall temperatures make these units more suscep tible to water s ide
corrosion. Table V-2 presents the component replac ement sequence for a typical high
pressure, high temp eratur e boiler (Stultz, 1 992).

Table V-2
Component Replacemen t Schedule for a Ty pical High Temperature
High Pressure Boiler

Typical Life
(Years) Component Replaced Cause for Replacement

20 Miscellaneous tubing Corrosion, erosion, over-heating
Attemperator Fatigue

25 Superheater (SH) Creep
SH outlet header Creep fatigue
Burners and throats Overheating, corrosion

30 Reheater Creep

35 Primary economizer Corrosion

40 Lower furnace Overheating, corrosion

In the case of a typical h igh tempera ture, high pressure b oiler, most boiler pressure
part components have been replaced after 40 years of operation. However, the aging
process and rate of component degradation diff er from boil er to boiler. Moreover, the actual
component life of a boiler is highly variable depending on the specific design, operation,
main tenan ce, and fuel (Stu Itz, 199 2).

In another analysis, Teknekron Research | nc. assumed a 30-year boiler | ifetime when
calculating t he retirement rate of a boilerinit s report “Review of Modeling Act ivities
Related to New Source Perform ance Stan dard s for In dustr ial B oilers ” (Pla cet, 1980).
However, it was also found that some boilers over 70 years old were still in u se, with no
plans to retire them. Therefore, Teknekron sugge sted an approximate boil er lif etime of 40
years as a reasonable estim ate of th e lifetim e of an indus trial boi ler (Pla cet, 1980).
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The In ternal R evenue Service’s “Publication 946: How to De preciate P roperty” lists
lifeti mes of industrial boi lers from a depreci ation point of vi ew. The IRS uses a system
called Mod ified A ccelerated Cost Recovery System (M ACR S) to depreciate a ssets.
According to this system, a class life of 28 years is estimated for t he asset category “Central
Steam U tility Production and D istribution.” In addition, 20-year a nd 28-year recov ery
periods are estimated for the General Depreciati on System (GDS) and Alternative
Depreciation System (ADS), respectively (IRS, 2000) . The lifetime years used in the
depreciation schedules in this publication may not be dir ectly representative of the actual
lifetime of a boiler. Therefore, we presume that t hese lifetimes represent a mini mum
lifetime estimate for industrial boilers.

This same issue arose in interpreting the BEA ’'s depreciation schedules. These
schedule s estimate a service life o f 32 years for “Steam Engin es and T urbines ” (Fraum eni,
1997). Again, since this depreciation lifetime may not directly represent the acual lifetime
of a boiler, these lifetimes might repr esent a minimum lif etime estimate for ind ustrial
boilers.

Discussions w ere held with B ob Bessette of the C ouncil of Industrial Bo iler Owners
(CIBO), Randall Rawson of the American Boiler Manufacturers Ass  ociation, | an Lutes of
Foster Wheeler Corporation, and Brian Moore of the Hart ford Steam Boil er Company. The
opinion amon g this grou p was th at while industrial b oiler lifetime s could ran ge from 30 to
100 years, the majority o f these boilers stay in servi ce from 35 to 60 years. Industrial
boilers generally have less focus on maintenance than utility boilers.  Utility boilers, as a
rule, are op timally m aintaine d. In som e cases, industrial boile r owne rs are reticen t to
perform m aintena nce on th eir units for fea r of triggering new source revie w. The refore, it
would be expected that the a verage lifetime of an industri al boiler would be less than that
of a comparable utili ty boiler. There ar e exceptions, of wurse, especially when industri al
boilers are well m aintaine d and op erated at lo wer pres sures. Field erected units tend to
have higher lifetimes than package boilers for a variety of reasons.

Through discussions with st aff at the U.S. Department of Energy, it was deter mined
that the most comprehensive data source about expected unit li fetimes by source type was
Energy and E nviro nmental Ana lysis’s Indu strial S ector T echnology Use Mod el (IST UM ).
The estimated lifet imes by industrial sec tor technology from ISTUM (EEA , 2001) range
from 20 years for refin ery h eaters an d disti llatio n un its to 3 0 years for in dustr ial bo ilers.
However, there is evidence that the equi pment turnover i n these industries is not nearly as
rapid as ISTUM predicts.

Pechan’s recommendation based on the evidence pro vided by the b oiler industry
representatives is that a 45-year | ifetime be used for al | industrial boilers in the emissi on
forecasts to 2018. This is 1.5 times the lifeti me used by the IST UM m odel. Itis also
recommen ded th at the IAS m odel lifetim es for other i ndu strial s ector t echnologies be 1.5
times the ISTUM values. This makes the lifetimes for most refinery equipment 30y  ears,
and ma kes the cement kiln lifetimes 37.5y ears. Making these changes provides a more
conservative estima te of future y ear WR AP Sta te emissions. A sum mary o f estimated unit
lifetimes by indust rial sour ce categoly is provided in Table V-3.
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Table V-3

Summary of Esti mated Unit Lifetime s by Industrial Source Category

Source Catego ry

Estimated Unit Lifetime (years)

Industrial boilers

Lime calcining

Cement making

Lime calcining (paper)
Refineries - distillation
Refineries - cracking

Refineries - alkylation

Refineries - hydrogen production
Refineries - hydrotreating
Refineries - reforming

Refineries - other petroleum products

Refineries - generic carriers

45

45

37.5

45

30

30

30

30

30

30

30

30
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2. Example Calculations

The IAS model algorithms are app lied to estimate 201 8 emissions given the prim ary
variables affecting emissions in that ye ar, which ar e: 1996 emissions, unit date of initial
operation, expected unit | ifetime or retire ment rate , new source control efficiency, and
growth rate s/factors. The base IAS algorithm for per forming emiss ion forecasts to 2018 at
the unit levelis shown in the equation below.

2018 Em issions = 1996 E missions (1 - Fraction Retired) + 1996 Emissions (N ew Source
Control Efficie ncy) (Growth Factor - (1 - Fraction R etired))

In the point source emissi on projections, there are three cases that all of t he sources
fall into. Thesethree cases ae listed below:

1. Theinitial date of operation i s known, but the uni t has not retired by 2 018.

2. Theinitial date of op eration is k nown and the unit’'s em issions ha ve been fully
replaced by new source em ission rates.

3. Noinitial date of operation is available, so retirement rates are used to distinguish
existing versus new source emission fractions.

Example calculations of 2018 emissi ons are provided below for each of these three
cases:

Case 1 Example: 1996 NO, emissions = 5,437 tpy
Expected Retirement Date = 2039
New Source Control Efficiency = 97 percent
2018 Emissions = 5,437 tpy (1 - 0) + 5,437 tpy
(0.03) (1.673 - (1-0))
2018 Emissions = 5,437 tpy + 109 tpy
= 5,546 tpy

In this example, because the unit i s expeded to still be operating in 2018, the existing
source portion of the SO, emissions (5,437 tpy) remains the same as in 19 96. Any increase

in activity at this facility is estimated to occur at n ew source emission rate levels, which a re
3 percent of existing source rates.

Case 2 Example: 1996 NO, emissions = 2,931 tpy
Expected Retirement Date = 2008
New Source Control Efficiency = 72 percent
2018 Emi ssions =2,931tpy (1 - 1) +2,931(0.28) (1.719 - (1 - 1))
=0+ 1,406
= 1,406 tpy

Because this unit has an expected retirement date before 2018, all of the 2018
emissions are at new source rates, which are 28 percent of existing source rates. The
growth factor t hat is applied t o the new source emission rates i ncorporates 1996 activity,
plus expected activity incr eases from 1996 to 2018.
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Case 3 Example: No Specific Start Date /Retirem ent Da te
New Source Control Efficiency = 60 percent
2018 Emi ssions = 2,743 tpy (1 -.7333) + 2,743 (0.4) (1.634 - (1 - .7333))
=732 + 1,500 tpy
= 2,232 tpy

With no specific start date/retirement date available, the retirement rate is applied in a
way to capture the percentage o f existing capacity in this indu stry that is expected to retire
each year over the 22 year forecast horizon. In this ex ample, 73 percent of the 1996
capacity is estimated to have been retir ed by 2018. While, in reali ty, units do not retire a
fraction of the ir capacity ea ch year, this calculation is expected to provide a reasonable
simulation o f existing source retir ement, new source growth when spread ov er a broad
geographic region, like the WRAP States.

3. Implic ations of Re tirement As sum ptions in | AS

The practical result of usin g the revised estim ates of unit lifetimes by so urce category
and technology is that futur e emissions are lower for source categaries with signifi cant
differences between new and existing s ource emission rates. Figure V-1 pr esents an
example 1996 to 2018 SO, emissions path using the previous industri al boiler IAS
retire mentrate o f 0.6 percent per ye ar com pared with the n ew retirem entra te of 2.2
percent per year. Thi s is a source categoty where the new sourc e SO, control efficien cy is
90 percent, so the faster the existing units ret ire, the more rapid t he decline in future SO,
emissions. A 2.0 percent peryear new source growth rate is used in thi s example. So, a
1,000 tpy SO, sourcein 1996 woul d be estimated t o have 2018 emissions of 936 tpy if t he
prior IAS re tiremen t rate was used. The emission forecastin g meth ods applie d in this
study yield a 201 8 emission e stimate of 619 tpy . This is a significant reduction in  future
emissions from this source category compared with prior metho ds.

53



SO, Emissions (tpy)

Figure V-1
Industrial Boiler Lifetime Effects on
Emission Forecasts

1100

1000 -

900 -

800 -

700 -

600 -

T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T

500

Retirement Rates

—— 0.6% lyear
—o— 2.2% /year
619

| | | |
T T T T T T T T T

1995

T T T T T T T T T
2000 2005 2010 2015
Calendar Year

54

2020



CHAPTER VI
ECONOMIC AND POPULATION GROWTH FACTORS

The purpose of this chapter is to document the growth factors compiled for projecting
point and area source emissions in the 13 origina | WRA P States and th e 9 Tier 1/Tier 2
States. The general approac h was to implement the previous IAS growth fact or methods
using mo re recent data sou rces. The previous IA S largely relied on th e use of industry
sector constant dollar output pr ojections compiled from regional economic models develop ed
by Regional Econom ic Models, Inc. (REM [). For certain emission se ctors, growth factors
were previou sly developed based on a composite of output projections for m ultiple industry
sectors. Oth er emissio n sectors w ere projecte d using R EMI p opulation data, or a co mposite
of REMI population and REMI personal income data. Additional except ions were:

! Use of a no growth assum ption for copper smelter-related emission sectors;

! An energy intensity adjust ment that was applied to industr ial fuel combustion
sectors to reflect trends in fuel use relative to trends in indust rial activity. The
adju stme nt red uced the R EM | constant d ollar o utpu t-bas ed growth factor s by 0.5
percent per year;

! Use of national lives tock data/proj ections from the U.S. Department of Agricult ure;
and

! Oil and gas production sectors were assigned growth factors representing the
smaller of the growth r ate based on REMI Mining se ctor output p rojections and
the U.S. Department of Energy (DOE)’s oil and gas production projections for the
Gulf Coast (Louisiana, Texas), Midcontinent ( Arkansas, | owa, Kansas, Minnesot a,
Missouri, Nebraska, Oklahoma, Texas), Sauthwest (New Mexico, Texas), Rodky
Mou ntain (A rizona, C olorado, Ida ho, Montana, N ew M exico, Nevada, North
Dakota, South Dakot a, Texas, Utah, Wyoming), and West Coast (Califor nia,
Oregon, Washington ) regions. The DOE G ulf Coast, Midcontinent, and Southwest
region projections w ere averaged for comparison to th e REM I-based growth factors
for Texas and the Southw est and Rocky Moun tain region projections w ere
averaged for comparison to New Mexico REMI data.

The followin g describes the data sources and m ethods used to d evelop grow th factors
for this em ission proje ctions effort.

A. GROWTH FACTOR SECTORS

Table VI-1 lists the growth factor des ignations used in the previ ous IAS and those used
in the current proj ections effort. Growth fact ors for sectors 1 through 52 are based on
constant dollar output data that cor respond directl y with REMI industry sectors. |IAS Code
53 was pre viously assigned to REM | farm sector output. Fo r this analysis, REM | farm
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o Table VI-1
Growth Faetor Designatio ns Used in Previous IAS and Curr ent Analy sis

IASCODE [Previous Analysis Growth Factor Description Current Analysis Growth Factor Description
1 Lumber and wood products sector output
2 Furniture and fixtures sector output
3 Stone, clay, and glass products sector output Stone, clay, and glass products sector output
4 Primary metal industries sector output Primary metal industries sector output
5 Fabricated metal products sector output
6 Nonelectrical machinery sector output
7 Electric and electronic equipment sector output
8 Motor vehicles and equipment sector output
9 Transportation equipment except motor vehicles sector output
10 Instruments and related products sector output
11 Miscellaneous manufacturing industries sector output
12 Food and kindred products sector output
13 Tobacco manufacturing sector output
14 Textile mill products sector output
15 Apparel and other textile products sector output
16 Paper and allied products sector output Paper and allied products sector output
17 Printing and publishing sector output
18 Chemical and allied products sector output Chemical and allied products sector output
19 Petroleum and coal products sector output Petroleum and coal products sector output
20 Rubber and miscellaneous plastic products sector output
21 Leather and leather products sector output
22 Mining sector output Mining sector output
23 Construction sector output
24 Railroad transportation sector output
25 Trucking and warehousing sector output
26 Local and interurban passenger transit sector output
27 Air transportation sector output
28 Other transportation and transportation services sector output
29 Communication sector output
30 Electric, gas, and sanitary services sector output Electric, gas, and sanitary services sector output
31 Banking sector output
32 Insurance sector output
33 Brokers, credit, and other investment sector output




Table VI-1 (continued)

(N

IASCODE

Previous Analysis GrowthFactor Description

Current Analysis Growth Factor Description

34 Real estate sector output

35 Eating and drinking places sector output

36 Other retail trade sector output

37 Wholesale trade sector output

38 Hotels and other lodging places sector output

39 Personal and repair services sector output

40 Private households sector output

41 Auto repair, services, and garage sector output

42 Miscellaneous business services sector output

43 Amusement and recreation services not elsewhere classified
sector output

44 Motion pictures sector output

45 Medical and other health services sector output

46 Legal and miscellaneous services sector output

47 Private educational services sector output

48 Nonprofit membership organizations and museums sector output

49 Agricultural services, forestry, fisheries, and other sector output

50 State and local government sector output

51 Federal, civilian government sector output

52 Federal, military government sector output

53 Farm sector output Total count of cattle, hogs, and pigs.

54 Weighted average across IASCODEs 1-30 (total output of Weighted average across IASCODEs 1-30 (total output of
IASCODESs 1-30) IASCODEs 1-30)

55 Weighted average across IASCODEs 31-48 (total output of Weighted average across IASCODEs 31-48 (total output of
IASCODEs 31-48) IASCODESs 31-48)

56 Based on the population index adjusted for income Average of population and income growth factors (each weighted

by 0.5)

57 Based on vehicle miles traveled (VMT), population index, and
time adjustment

58 Constant over time (no growth) Constant over time (no growth)

59 Population Population

61 Weighted average of IASCODEs 10-13 (0.638), 20 (0.112), 24 Weighted average of IASCODEs 10-13 (0.646), 20 (0.113), 24

(0.037), 26 (0.073), 28 (0.002), 33 (0.004), 49 (0.122), and other

(0.013) with energy intensity adjustment (-0.5% per year) applied

(0.038), 26 (0.074), 28 (0.002), 33 (0.004), and 49 (0.123) with

energy intensity adjustment (-0.5 per year) applied




Table VI-1 (continued)

(N

IASCODE

Previous Analysis Growtl?Factor Description

Current Analysis Growth Factor Description

62 Weighted average of IASCODEs 10-13 (0.119), 20 (0.033), 24 Weighted average of IASCODEs 10-13 (0.122), 20 (0.033), 24
(0.001), 26 (0.038), 28 (0.286), 29 (0.234), 32 (0.002), 33 (0.056), (0.001), 26 (0.039), 28 (0.292), 29 (0.239), 32 (0.002), 33 (0.057),
49 (0.209), and other (0.023) with energy intensity adjustment (- |and 49 (0.214) with energy intensity adjustment (-0.5 per year)
0.5% per year) applied applied

63 Weighted average of IASCODEs 10-13 (0.012), 20 (0.033), 24 Weighted average of IASCODEs 10-13 (0.012), 20 (0.034), 24
(0.006), 26 (0.707), 28 (0.022), 29 (0.173), 32 (0.002), 49 (0.031), ((0.006), 26 (0.717),28 (0.022), 29 (0.175), 32 (0.002), and 49
and other (0.015) with energy intensity adjustment (-0.5% per (0.031) with energy intensity adjustment (-0.5 peryear) applied
year) applied

64 Weighted average of IASCODEs 10-13 (0.011), 20 (0.001), 24 Weighted average of IASCODEs 10-13 (0.011), 20 (0.001), 24
(0.004), 28 (0.127), 29 (0.071), 32 (0.786), and 49 (0.001) with (0.004), 28 (0.127), 29 (0.071), 32 (0.786), and 49 (0.001) with
energy intensity adjustment (-0.5% per year) applied energy intensity adjustment (-0.5 per year) applied

65 Weighted average of IASCODEs 20 (0.014), 24 (0.597), 26 Weighted average of IASCODEs 20 (0.014), 24 (0.598), 26
(0.251), 49 (0.136), and other (0.002) with energy inte nsity (0.252), and 49 (0.136) with energy intensity adjustment (-0.5 per
adjustment (-0.5% per year) applied year) applied

66 Weighted average of population and income per capita indexes
(0.67 and 0.33)

67-68 |Weighted average of IASCODEs 1-53 except 13, 17, 24-28, 30-

35, 38, 40, 44, 45, 48, and 50-53

69 Weighted average of IASCODEs 1-53 except 13,17, 23-28, 40,
44, 45, 48, and 50-53

70 Weighted average of IASCODEs 3, 4, 12,18, 19, 22,and 49

71 Weighted average of population and income (0.5 and 0.5)




output d ata were replaced with a gr owth surr ogate that should more closely relate to the
source ategory to which it is applied (i.e., Agricultural Production-Livestock with Unkn own
Control). This growth surrogate, representing the total national number of cattle, hogs,

and pigs, was compiled fr om 1996-2010 information published by the U.S. Depart ment of
Agriculture (USDA, 2001). The 1996-2010 average annual growth rate was computed from
this dat a and assumed to represent the annual 2011-2018 gro wth rate int hese livestock.

Sectors 54 through 57 and 61 through 71 represent composites of output data for
individual REMI i ndustry sectors or composites of REMI p opulation and personal income
data. Growth factor sectors 54, 55, and 67-70 are weighted average composites of REMI
indust ry sectors and were weighted by the constant dollar out put in each sector (i.e.,the
growth factors were calculated from the summatio n of the REMI constant dollar output
data for the identified industry sectors). Industrial fuel combustion growth factors (IAS
sectors 61-65), were calculated by compiling data for each of the relevant REMI sectors,
multiplying the data f or these sectors by the weights provided i n the IAS User’s Guide
(DFI, 1995), summing across sectors, and then applyi ng the -0.5 percent per year energy
adjustment factor. Because the “Other” category included in the pr evious IAS weighti ng
scheme contributed less than 3 percent to the composite growth f actor for each industrial
fuel com bustion g rowth fac tor sector, this cate gory wa s omitted from the calculation s in this
analysis. Three growth f actor sectors (56, 66, and 71) are described in the | AS User’s Guide
as composites of population and income data. Although the descri ption for sector 56 did not
identify ho w popu lation an d incom e growth factors were combin ed into a s ingle grow th
factor, the other two sector s described different weighting sc hemes (sector 66 weighted
population by two-thir ds and income per capita by one-t hird, while sect or 71 weighted
population and income growth factor s equally). To try and identify t he weighting scheme
used for sector 56 , Pechan condu cted a revie w of th e previou s IAS grow th fact or set.
Because this review indic ated no differ ences in the growth fact or values across all three of
these sectors, the growth factor for sector 56 was computed by weighting population and
income-based growth factor s equally.

The growth factor sectors identified in Table VI-1 were assigned to point and area SCCs
in the 19 96 WR AP ba se year in ventory fo llowing th e previou s IAS coding system . This
coding system, which is identified in Tables E-2 and E-3 in the IAS User’'s Guide, uses
SCC_IDs to aggregate SCCs into similar emission processes New SCCs not in the pr evious
WRAP base year inventory were identified and assignedt o an existing SCC_ID based on
similariti es in the emission process. Table VI-2 present s the match between growth factor
sectors and SCC_IDs that wa s used in this analysis.

B. GROWTH FACTOR DATA

Growth surrogate data were compiled for this effort from contacts with the WRAP
States, RE MI econ omic m odels incorporated in to Version 4.0 of the E conomic Grow th
Analysis System (EGAS) (Pechan, 2001), U.S. Department of Agricult ure agricultural
baseline projections (USDA, 2001), and DO E’s Annual Energy Outl ook 2001 (DOE, 2000).
Each of the 13 orig inal W RAP States and the 9 T ier 1/Tier 2 S tates wer e contacted to
request o fficial constan t dollar outp ut, popula tion, and p ersonal in come data requ ired to
compute the growth factors for sectors identified in Table VI-1. Data were requested at the
county-level, and, if possible, for sub-county regions based on nonattai nment area
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Table VI-2
Match Between Gréwth Factor Sect ors (IASCODEs) and SCC_IDs Used in This Analy sis

IASCode SCC ID SCC ID Description
3 ptnmmpuc |Nonmetallic Minerals Processing (Cement, Glass, Lime, etc.)
4 ptcokeuc  |Coke Oven Plants
4 ptpmtpuc  |Primary Metal Production (Steel, Molybdenum, Titanium, Aluminum Ore)
4 ptsmtpuc  |Secondary Metal Production
16 ptkrftuc Sulfate (Kraft) Pulping
18 inchem Industrial Chemicals and Allied Products
18 ptescluc  [Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 2 Stage w/o Control (92-95% Removal))
18 ptesc2uc  [Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 3 Stage w/o Control (95-96% Removal))
18 ptincmuc  [Inorganic Chemical Manufacture
18 ptsapluc |Sulfuric Acid Plant--Contact Absorber (99.9% Conversion)
18 ptsap2uc  [Sulfuric Acid Plant--Contact Absorber (99% Conversion)
18 ptsap3uc  [Sulfuric Acid Plant--Contact Absorber (98% Conversion)
18 ptsap4uc  |Sulfuric Acid Plant--Contact Absorber (97% Conversion)
18 ptsec3uc  [Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 3 Stage w/o Control (96-97% Removal))
18 ptsencuc  [Sulfur Recovery Plant--Elemental Sulfur Production (Not Classified)
18 ptsrmpuc  |Sulfur Recovery Plant--Sulfur Removal Process (99.9% Removal)
19 inagpe Industrial All Gasoline Processes
19 inpepr Industrial Petroleum Process Fuel Use
19 inpere Industrial Petroleum Refineries
19 ptrfnruc Refinery Sources (Process Heaters, TCCUs, etc.)
22 aiogpruc Oil & Gas Production, Natural Gas With Unknown Control
22 ingspr Industrial Natural Gas Production Other
22 inngfl Industrial Natural Gas Production, Flares
22 inngsw Industrial Natural Gas Production, Gas Sweetening
22 inoipr Industrial Oil Production
22 ptprhtuc Process Heaters
30 utcoal Utility Coal Combustion
30 utcogn Utility Cogeneration
30 utliqu Utility Liquid Fuels
30 utngas Utility Gas Combustion
30 utngre Utility Natural Gas Reciprocating
30 utrenw Utility Renewables Combustion
30 utturbng Utility Natural Gas Turbine
30 utturboi Utility Oil-Fired Turbine




Table IV-2 (continued)

(@)}
SCC HD Description

IASCode SCC _ID
53 aragpruc  |Agricultural Production - Livestock With Unknown Control
54 aisolvuc Industrial Solvents With Unknown Contradl
54 insolv Industrial Solvent Use
54 pticibuc Industrial, Commercial, & Institutonal Boilers
54 ptothrnc Other Point Sources With No Control
55 arcsoluc Misc. Commercial Solvent Use With Unknown Control
56 arlfiluc Landfills With Unknown Control
56 arrwoduc  |Residential Wood Combustion With Unknown Control
58 armisanc Miscellaneous Area Source With No Control
58 arothrnc Other Area Sources With No Control
58 incop2 Industrial Copper Smelters - Fugitive
58 incopp Industrial Copper Smelters - Captured
59 arobrnuc  |Open Burning With Unknown Control
61 aicobouc Bituminous & Pulverized Coal Boilers With Unknown Control
61 incobo Industrial Coal Boilers
61 incochp Industrial Boiler--Cogen. Coa
62 aingbouc  |Natural Gas, Total: Boiers & IC Engine With Unknown Control
62 incoboil Industrial CO Boiler--Natural Gas
62 inngbo Industrial Natural Gas Boilers
62 inngchp Industrial Boiler--Cogen.--Natural or Process Gas
62 inngcm Industrial Natural Gas Production, Compressors
62 inngre Industrial Natural Gas Reciprocating
62 inturbng Industrial Natural Gas Turbine
63 aioibouc Distillate Oil, Total: Boilers & IC With Unknown Control
63 inoibo Industrial Oil Boilers
63 inturboi Industrial Oil-Fired Turbine
64 inothr Industrial Other Combustion
65 inwobo Industrial Wood Boilers




or tribal boundaries . States only provided county-level growth surrogate data. With a few
exceptions, noted below, State-supplied data were used in this analysis whenever these
data were provided.

Table VI-3 identifies the data provided by each State. Population data were the m ost
readily available. Colorado, Kansas, Louisiana, Min nesota, Missouri, Montana, Texas, and
Washington provided comprehensive population dat a. All remaining States, except Ildaho,
Nebraska, and Oklahoma, provided population datat hat were incomplete (Idaho,
Nebraska, and Oklahoma did not supply any growth surrogate data) . Where population
data were provided for every fifth year, data for missing years were developed by
interpolati ng between years. Data missing at the beginning, or end, of the analysi s period
were calculated b y projecting the State-sup plied county-level da ta forward or back ward
usin g growth rates deriv ed from th e REMI m odels incor porated in to EG AS Version 4.0.
Arkan sas only provided p opulation data for 19 96; therefo re, REM | data wa s used for all
years for Arkansas.

Personal income data were provided for four States. California and Montana provided
complete personal income data. REMI data were used i n place of State-provided personal
income data for Petroleum, Prai rie, and Wilbaux counties i n Montana because of
anomalously high 1 996-2018 growth rates (the personal income data reported for these
three counties inc reased by 700 to 1,500 percent from 1996 to 2018 while population
remained relatively ¢ onstant). Nevada and South Dakota provided part ial personal income
data; missing data were de veloped by applying growth r ates based on REMI pers onal
income data to the State-supp lied data. W ith the exce ption of tw o0 countie s, the South
Dakota-supplied personal income data for year 1999 were replaced with personal income
data tha t were estim ated by a pplying R EMI-b ased growth rates to th e State-sup plied data
for 1998. This step was necessary because the State reported the same personal income
value for all but t wo counties for that year . Only two Sta tes, Californi a and South Dakota,
provided industry sector output data. California provided data for all economic sectors;

South Dakota provided partial industry sect or data. The South Dakota data were not used,
however, because data w ere not consistently av ailable for industry sectors w hose data are
used in developing composite gr owth factors (i.e., it is not pos sible to develop weight ed
growth factors f or composite growth fac tor sectors [e.g. sector 54] using a combination of
county-level and State-level data because the State-level output is much greater than the
county-level outputfor a giv en ind ustry se ctor).

Tables VI-4 through VI-12 present gr owth factor summaries for major WRAP emission
sectors (i.e., coal, natural gas, oil, wood, and other boilers; utilities; r efineries; gas plants;
and copper smelters). The growth f actors in each table represent the ratio of year 2018
emissions activity to year 1996 emissions act ivity. The minimum, maximum, and average
of the year 2018 growth factors are shown for each State. These tables alsoindicate the
IAS sectors assodated with the growth fac tors. Because the REMI models incorporat ed
into EGAS Version 4.0 are generally specified at the State level, the minimum and
max imu m gr owth factor s in each of th ese tables are generally the same for each State.
Exceptions are the REMI data for Louisiana, Missouri, and Texas, which are based on
REMI/EGAS 4.0 m odels that divi de each State into two or more regi ons, and the State of
California’s growth factors, which are based on county-specific data supplied by t he State.
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Table VI-3

o Summary of Dat a Provided by States
State IASCODE |Descripti on 1996]1997]1998]1999{2000(2001|2002|2003|2004|2005]|2006]2007|2008{2009{2010(2011|2012|2013|2014]|2015]|2016|2017|2018
Arizona 59 Population X X X X X X X X X X X X X X X X X X X X X X
Arkansas’ 59 Population X
California 1-53 All Econ. Se ctors X X X X X X X X X X X X X X X X X X X X X X X
59 Population X X X X X X X X
Personallncome X X X X X X X X X X X X X X X X X X X X X X X
Colorado 59 Population X X X X X X X X X X X X X X X X X X X X X X X
lowa 59 Population X X X X
Kansas 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Louisiana 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Minn esota 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Missouri 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Montana 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Personallncome X X X X X X X X X X X X X X X X X X X X X X X
Nevada 59 Population X X X X X X X X X X X X
Personallncome X X X X X X X X X X X X X X X X X X X X
New Mexico 59 Population X X X X X X X X X X X X X X X X X X X
N. Da kota 59 Population X X X X X X X X X X X X X X X X X X X
Oregon 59 Population X X X X X X X X X X X X X X X X X X X
Manufacturing X X X X X X
11 .
Industries
Petroleum and Coal X X X X X
19
Prod ucts
22 Mining X X X X X X
23 Construction X X X X X X
Transportation, X X X X X X
28 .
Trans. Sewices
S. Dakota® 32 Insurance X | X | X | X | X | X
36 Retail Trade - Other X X X X X X
42 Services-Business X X X X X X
Legal and Misc. X X X X X X
46 )
Services
Ag. Services, X X X X X X
49 . .
Forestry , Fisheries
59 Population X X X X X
Personallncome X X X X
Texas 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Utah 59 Population X X X X X X X X X X X X X X X X X X X
Washington 59 Population X X X X X X X X X X X X X X X X X X X X X X X
Wyoming 59 Population X X X X X X X X X X
NOTES: 'Data from REM | were used for all years.

’Because personalincome data were not provided for Yellowstone National Park, REMI datawere used; dueto anomalies, replaced State data for Petroleum, Praire,
and Wilbaux counties with REMI data.

*Economic sector data (ASCODEs 11, 19, 22,23, 28, 32,36, 42, 46,and 49) were notused because al required data for composite IASCODE sectors were not
available from State.



Table VI-4
Summary of 2018 Gr owth Factors for Coal-F ired Industrial Boiler s
(IASCODE is 61)

State Minimum Maximum Average
Arizona 1.72 1.72 1.72
Arkansas 1.51 1.51 1.51
California 1.30 1.67 1.42
Colorado 1.47 1.47 1.47
Idaho 1.21 1.21 1.21
lowa 1.48 1.48 1.48
Kansas 1.36 1.36 1.36
Louisiana 1.30 1.30 1.30
Minnes ota 1.48 1.48 1.48
Missouri 1.48 1.53 1.48
Montana 1.07 1.07 1.07
Nebraska 1.30 1.30 1.30
Oklahoma 1.46 1.46 1.46
Oregon 1.56 1.56 1.56
Texas 1.03 1.55 1.43
Utah 1.75 1.75 1.75
Washington 1.43 1.43 1.43
Wyoming 1.03 1.03 1.03
NOTE: Grow th factors are the ratio of 2018 a ctivity to 1996 a ctivity.
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Table VI-5
Summary of 2018 Gr owth Factors for Natura | Gas Boilers
(IASCODE is 62)

State Minimum Maximum Average
Arizona 1.63 1.63 1.63
Arkansas 1.50 1.50 1.50
California 1.17 1.86 1.48
Colorado 1.55 1.55 1.55
Idaho 1.50 1.50 1.50
lowa 1.46 1.46 1.46
Kansas 1.46 1.46 1.46
Louisiana 1.31 1.36 1.36
Minnes ota 1.47 1.47 1.47
Missouri 1.50 1.51 1.50
Montana 1.45 1.45 1.45
Nebraska 1.50 1.50 1.50
Nevada 1.56 1.56 1.56
New Mexico 1.54 1.54 1.54
North D akota 1.44 1.44 1.44
Oklahoma 1.44 1.44 1.44
Oregon 1.52 1.52 1.52
South D akota 1.47 1.47 1.47
Texas 1.33 1.51 1.50
Utah 1.57 1.57 1.57
Washington 1.46 1.46 1.46
Wyoming 1.35 1.35 1.35
NOTE: Growth factors are the ratio of 2018 activity to 1996 a ctivity.
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Table VI-6
Summary of 2018 Gr owth Factors for Oil Boi lers
(IASCODE is 63)

State Minimum Maximum Average
Arizona 1.60 1.60 1.60
Arkansas 1.55 1.55 1.55
California 0.99 1.65 1.26
Colorado 1.55 1.55 1.55
Idaho 1.58 1.58 1.58
lowa 1.54 1.54 1.54
Kansas 1.56 1.56 1.56
Louisiana 1.43 1.45 1.44
Minnes ota 1.49 1.49 1.49
Missouri 1.51 1.54 1.54
Montana 1.55 1.55 1.55
Nebraska 1.56 1.56 1.56
Nevada 1.57 1.57 1.57
New Mexico 1.59 1.59 1.59
North D akota 1.51 1.51 1.51
Oklahoma 1.53 1.53 1.53
Oregon 1.55 1.55 1.55
South D akota 1.58 1.58 1.58
Texas 1.46 1.56 1.52
Utah 1.54 1.54 1.54
Washington 1.50 1.50 1.50
Wyoming 1.55 1.55 1.55
NOTE: Grow th factors are the ratio of 2018 a ctivity to 1996 a ctivity.
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Table VI-7
Summary of 2018 Gr owth Factors for Wood B oilers
(IASCODE is 65)

State Minimum Maximum Average
Arkansas 1.31 1.31 1.31
California 0.89 1.66 1.32
Colorado 1.31 1.31 1.31
Idaho 1.34 1.34 1.34
Kansas 1.32 1.32 1.32
Louisiana 1.22 1.22 1.22
Minnes ota 1.26 1.26 1.26
Missouri 1.30 1.30 1.30
Montana 1.32 1.32 1.32
Nebraska 1.32 1.32 1.32
New Mexico 1.35 1.35 1.35
Oklahoma 1.29 1.29 1.29
Oregon 1.31 1.31 1.31
South D akota 1.33 1.33 1.33
Texas 1.25 1.29 1.28
Utah 1.29 1.29 1.29
Washington 1.27 1.27 1.27
Wyoming 1.32 1.32 1.32
NOTE: Growth factors are the ratio of 2018 activity to 1996 a ctivity.
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Table VI-8
Summary of 2018 Gr owth Factors for Other B oilers
(IASCODE is 64)

State Minimum Maximum Average
Arkansas 1.34 1.34 1.34
California 1.18 1.55 1.38
Colorado 1.34 1.34 1.34
lowa 1.29 1.29 1.29
Kansas 1.31 1.31 1.31
Louisiana 1.25 1.28 1.25
Minnes ota 1.32 1.32 1.32
Missouri 1.31 1.33 1.33
Montana 1.34 1.34 1.34
Nebraska 1.33 1.33 1.33
Nevada 1.51 1.51 1.51
New Mexico 1.35 1.35 1.35
North D akota 1.33 1.33 1.33
Oklahoma 1.29 1.29 1.29
Oregon 1.32 1.32 1.32
Texas 1.27 1.34 1.33
Utah 1.35 1.35 1.35
Washington 1.28 1.28 1.28
Wyoming 1.24 1.24 1.24
NOTE: Grow th factors are the ratio of 2018 activity to 1996 a ctivity.
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Table VI-9

Summary of 2018 Gr owth Factors for Utilit ies

(IASCODE is 30)

State Minimum Maximum Average
Arizona 1.67 1.67 1.67
Arkansas 1.63 1.63 1.63
California 1.00 2.12 1.68
Colorado 1.61 1.61 1.61
lowa 1.65 1.65 1.65
Kansas 1.65 1.65 1.65
Louisiana 1.51 1.57 1.52
Minnes ota 1.59 1.59 1.59
Missouri 1.58 1.63 1.62
Montana 1.69 1.69 1.69
Nebraska 1.56 1.56 1.56
Nevada 1.66 1.66 1.66
New Mexico 1.69 1.69 1.69
North D akota 1.65 1.65 1.65
Oklahoma 1.60 1.60 1.60
Oregon 1.62 1.62 1.62
South D akota 1.68 1.68 1.68
Texas 1.50 1.62 1.58
Washington 1.53 1.53 1.53
Wyoming 1.67 1.67 1.67
NOTE: Growth factors are the ratio of 2018 activity to 1996 a ctivity.
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Table VI-10
Summary of 2018 Gr owth Factors for Refiner ies
(IASCODE is 19)

State Minimum Maximum Average
Arizona 1.36 1.36 1.36
Arkansas 1.35 1.35 1.35
California 1.73 2.32 1.87
Colorado 1.26 1.26 1.26
lowa 1.00 1.00 1.00
Kansas 1.20 1.20 1.20
Louisiana 1.19 1.20 1.20
Minnes ota 1.12 1.12 1.12
Missouri 1.00 1.22 1.02
Montana 1.04 1.04 1.04
Nebraska 1.00 1.00 1.00
New Mexico 1.37 1.37 1.37
Oklahoma 1.32 1.32 1.32
Oregon 1.13 1.13 1.13
Texas 1.03 1.30 1.29
Utah 1.35 1.35 1.35
Washington 1.23 1.23 1.23
Wyoming 1.34 1.34 1.34
NOTE: Growth factors are the ratio of 2018 activity to 1996 a ctivity.
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Table VI-11
Summary of 2018 Growth Factors for Gas Plants

(IASCODE is 22)

State Minimum Maximum Average
Arizona 1.63 1.63 1.63
Arkansas 1.38 1.38 1.38
California 1.17 1.86 1.46
Colorado 1.55 1.55 1.55
Idaho 1.50 1.50 1.50
lowa 1.42 1.42 1.42
Kansas 1.21 1.21 1.21
Louisiana 0.73 1.31 1.18
Minnes ota 1.19 1.19 1.19
Missouri 1.42 1.42 1.42
Montana 1.45 1.45 1.45
Nebraska 1.05 1.05 1.05
Nevada 1.56 1.56 1.56
New Mexico 1.54 1.54 1.54
North D akota 1.44 1.44 1.44
Oklahoma 0.91 1.36 1.36
South D akota 1.47 1.47 1.47
Texas 0.65 1.34 1.31
Utah 1.57 1.57 1.57
Washington 1.46 1.46 1.46
Wyoming 1.35 1.35 1.35
NOTE: Grow th factors are the ratio of 2018 a ctivity to 1996 a ctivity.
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Table VI-12
Summary of 2018 Gr owth Factors for Copper Smelters
(IASCODE is 58)

State Minimum Maximum Average
Arizona 1.00 1.00 1.00
Louisiana 1.00 1.00 1.00
Montana 1.00 1.00 1.00
New Mexico 1.00 1.00 1.00
Texas 1.00 1.00 1.00
Utah 1.00 1.00 1.00
NOTE: Grow th factors are the ratio of 2018 activity to 1996 a ctivity.
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CHAPTER VII
RESULTS

This chapter reports the results of the Base Case emission projections to 2018. It also
presents the resul ts of three ot her 2018 emission scenarios. These scenarios include a
Control Case/Milestone Case, a Command-and-Control Case, and a Command-and-Control
Case with Unce rtainty an d an Air Pollution Prevention Cas e. In addition , where alternate
methods to th e IAS algorithm s were employed in these fore casts, those metho ds are
described.

Point and a rea source emission projections to 2018 were ma de for a Base C ase, where
this is defined as the likely emiss ions path under a continuation of current air pol lution
control programs. Area source emissions for 2018 rema in the same for the other scenarios,
while point source emissions are varied to evaluate different control possibilities.

The WRAP submitted an Annex to the Report of the GCVTC (Annex) to EPA on
October 2, 2000. The Annex outli ned the details of regional SO, milestones and a backstop
cap-and-trade program that woul d be triggered if the mil estoneswere not met. The
milestones were designed to show steady and continuing pr ogress towards reducing SO,
emissions, and to show greater reasonable progress than the application of BART for the
purposes of regional haze visib ility impairm ent. The control case/mileston e case is
designed to simulate t his milest one situation in 2018.

The third 2018 scenario incl udes the effects of a command-and-control st yle applicati on
of emission control te chnology on BA RT-eligib le sources. The purp ose of this analysis is to
show th e potentia | variability o f emission s under th e command-an d-control scen ario
compared with a Regi onal emissions cap, where regulatory consequences @cur if total
emissions exceed milestones.

The next 2018 scenario was developed to examine u ncertainties with both the base case
and the command-an d-control scen ario that n eed to be accounted for in orde r to mak e a fair
comparison with the market trading pr ogram (which includes an absolute cap on
emissions). These uncertainties might incl ude assumed retirements, the | evel of control
applied to BART sources, new source emissi ons, utili ty unit capacit y factors, and whether
existing sources increase their actual to be closer to permitted levels.

The final scenario includes a simulati on of how electricity generating unit emissions
might change as regional renewable energy goals are met. The air pollution prevent ion
scenario includes the results of an analysis that was sponsored by t he WRAP A ir Pollution
Prevention Forum.
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A. UTILITY METHODS

Estimates of Base Case 2018 emissions for the major electric uti lity pl ants use 2018
forecasts of electricity generation by unitt hat were developed for the WRAP Market
Trading Forum (MTF) in 2000. These estimates were provided to Pechan in an MS Excel
file named: Emission Reconciliati on_v4.01.xls. For SO,, 2018 emissions were taken from
column M of this sp readsheet.

Because the MTF-sponsored work only i ncluded SO, emission estimates, Pechan used
1999 EPA Emissions Tracki ng System/Conti nuous Emissions Monit oring (ETS/CEM) data,
if available, or the emissions computed based on EIA-767 data to estimate NO, emissions.
Then the same unit le vel growth as sumptions (2018 versus 1999 generation estimates) t hat
were applied to estimate 2018 SO, emissions were used to estimate 2018 NO, levels. The
year 1999 N Ox emission values w ere used in preferen ce to the WR AP 1996 point source
inventory in order to capture the effects of NO, controls inst alled after 1996. Information
provided by individual utility companies about known future NO, emission li mits was
compared with 1999 emission rates, and it was found that 1999 rates (I bs/MMBtu) are at or
below future limits, with one exception, which was the Cherokee planti n Colorado.

Additional kn own NO, controls were app lied to all four units at Ch erokee. These are
listed in percentage reduction terms below:

Percentage Re duction f rom

Plant Unit 1999 NO, Emission Rates
Cherokee 1 14%

2 24%

3 28%

4 16%

The 2018 forecasts of future utility PM,, and PM, . emission s (and all oth er criteria
pollutants plus ammonia) use the 1996 WRAP point source inventory emissi  on estimates
and estimates of 1996 generation by unit to establish base year conditions, and the ratio of
2018 generation to 1996 generation by unitt o estimate activi ty changes. Infor mation
provided by individual utili ty companies about known future PM emissi on limits was
compared with 1996 emission rates, and it was found that 1996 rates (I bs/MMBtu) are at or
below future limits, so no additional PM controls were included in the 2018 forecasts.

The 1996 electricity generation estimates wer e developed using two data sources: the
1996 EIA-767 generator generation or the 1996 EIA-759 plants team prime mover
generation. Th e EIA-767 generation estim ates were used for all plants/units for which
these data were available . If the s ource was the 1999 EIA -759, there are tw o possibilit ies:
the boiler is the only steam boiler at that pl ant, or there are several steam boilers at the
plant. Inthe | atter case, the 1996 generation is prorat ed by the fracti on of 1999 generation
that the boiler has.

Data used to support the electric utility emission projedions is provided in Appendix B.
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B. SMELTER METHODS

The Annex to the GCVTC ’'s recommendations defines stepped reduction miles tones
through 2018 for SO, emissions from large indust rial sources in the 9-State Commission
Transport Regi on. The current year SO, allocation for t he six copper smelter s in the 9-
State region is 86,00 0 tons. This allocation is red uced to 78,000 tons by 2018 . At the advice
of the WRAP Emissions Forum and the MTF, it was deci ded that t he plant-l evel SO,
emission difference between 86,000 tons and 78,000 tons should be simulated by
subtracting 2,000 tons each from the four lar gest smelters, which are ASARCO-Hayden,
BHP-San Manuel, Phelps Dodge-Chino, and Phelps Dodge-Hidalgo. The resulting
allocations of 2018 SO, emissions by facility are shown in Tabl e VII-1.

Table VII-1
Copper Smelter SO , Emis sion Proj ecti ons ( tpy)

State Facility Name 2018
AZ ASARCO-Hayden 21,000
AZ BHP-San Manuel 14,000
AZ Phelps Dodge-Miami 8,000
NM Phelps Dodge-Chino 14,000
NM Phelps Dodge-Hidalgo 20,000
uT Kennecott-Salt Lake 1,000
Total Copper Smelter 78,000

C. OTHER POINT SOURCE METHODS

The 201 8 emission foreca sts for all point sources not includ ed as an electric utility, or a
copper smelter, have been made using the methods described in the precedi ng chapters of
this report.

D. BASE CASE RESULTS

The 2018 Base Case emission s forecast for the 9-State C omm ission Tra nsport R egion is
summarized by Stat e and major sector in Table VII -2. Utility SO, emissions are expected
to decline from 456 thousand t ons in 1996 to 427 thousand tons in 2018.

With the exp ected increase in ge neration betw een 1996 and 2018, even though there
have been additional NO, controls installed between 1996 and 1999, and announced plans
to install post-1999 controls at all of the units at Cherokee,NO, emission s from the utility
sector are estimated to increase by 16 percent from 1996 levels in the 2018 B ase Case. This
increase is not evenly distribut ed among the States, though.

The 1999 utility NO, emissions for the 9-State region were 441,302 tpy. This is an
importa nt figure be cause it is ba se for projectin g emissions to 201 8. Regional generation in
2018 is 219.7 Terawatt hours, and 195.9 Terawatt hours in 1999. So, the regional
electricity generation growth factoris 1. 12 (1999 to 2018). If measured from a 19 96 base
year, region al electricity ge neration is expected to increase by 19 percent.
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N Table VII-2
1996 and 2018 Base Case Scenario - Point Source Emissions by Sector
9-State Commission Transport Region

1996 A nnual E missio ns (tpy)

2018 A nnual E missio ns (tpy)

MTF _ Ftype State FIPSST NO voc co so PM, PM,. _ NH, NO voc co so PM,, PM,g NH
1 Utility Arizona 04 73,579 418 4,306 121,842 2,558 1,235 5 94,598 700 7,205 82,912 3,434 1,659 8
Colorado 08 81,312 375 4,433 92,295 1,385 863 3 82,155 602 7,122 82,103 1,624 1,006 6
Nevada 32 40,812 223 1,855 49,734 4,746 2,127 2 44,255 369 3,073 18,914 5,607 2,506 3
New Mexico 35 70,288 464 4,188 72,732 7,285 2,050 2 91,815 783 7,077 83,841 9,161 2,707 4
Oregon 41 4,195 31 261 5,495 108 74 0 10,094 51 424 18,709 257 177 0
Utah 49 64,445 271 3,344 28,571 2,247 997 2 76,009 430 5,317 32,056 2,561 1,135 3
Wyoming 56 86,207 743 6,807 85,181 10,001 6,003 0 103,813 1,238 11,346 108,260 11,100 6,612 0
420,837 2,524 25,195 455,849 28,329 13,349 15 502,739 4,173 41,563 426,795 33,745 15,802 24
2 Smelters  Arizona 04 1,346 231 407 55,539 2,446 1,361 0 1,346 231 407 43,000 2,282 1,283 0
New Mexico 35 753 6 90 46,930 1,424 280 0 772 10 141 34,000 1,247 248 0
Utah 49 170 7 59 1,555 404 156 30 230 8 92 1,000 322 130 47
2,268 244 555 104,024 4,273 1,7973 30 2,348 249 639 78,000 3,850 1,661 48
3 All Others  Arizona 04 33,129 6,113 12,857 1,747 11,324 3,695 15 41,938 9,844 24,305 2,188 21,021 6,583 22
Califor nia 06 134,844 69,564 96,397 44,090 30,135 17,535 15,304 106,707 104,337 152,122 30,102 45,419 24,399 26,900
Colorado 08 49,240 37,416 29,890 14,043 18,547 11,080 242 48,767 43,784 47,858 10,325 29,746 17,246 175
Idaho 16 6,292 482 4,522 22,438 12,976 8,035 2 7,295 275 6,410 13,135 6,979 4,314 2
Nevada 32 9,079 1,495 12,548 2,363 11,489 4,026 52 8,601 1,740 26,741 3,239 16,652 5,856 86
New Mexico 35 76,089 16,026 34,134 40,093 1,616 715 81 63,171 23,148 52,616 31,002 1,328 523 128
Oregon 41 21,150 16,129 73,868 4,392 10,639 7,817 15 21,794 23,583 107,888 4,297 13,380 9,563 18
Utah 49 22,211 9,111 33,006 13,821 10,959 6,636 1,093 27,851 12,811 55,474 11,033 18,094 10,979 1,111
W yomin g 56 45,345 22,717 51,020 43,244 22,564 13,608 1,050 35,741 27,473 59,241 23,043 20,940 13,145 1,153
397,379 179,052 348,243 186,232 130,250 73,146 17,854 361,865 246,996 532,656 128,364 173,560 92,608 29,667
Point S ource Totals 820,484 181,820 373,994 746,105 162,853 88,292 17,899 866,951 251,418 574,858 633,159 211,155 110,071 29,667

NOTE: Califomia and Idaho utility emissions are reported in

the All Others listing in this table.



On a percentage basis, Oregon hasthe highest percentage increase in NO, emissions,
but Oregon has just one coal-f ired unit at Boardman, and this unit  had a relatively | ow
utilization in 1996. Changes in Oregon’s utility NO, emissions from 1999 to 2018 are
commensurate with those in other States.

Table VII-3 p resents the SO,, NO,, and PM,, point sou rce emission forecasts for the full
13-State modeling domain WRAP Region. This table adds the 1996 and 2018 emissions
inform ation fo r Mon tana, N orth D akota , South Dak ota, an d Wa shing ton to th e Table VII-2
information for the 9-State Commission Tran  sport Region plus Tier 1 and Tier 2 States.

The Table VII-3 SO , estimates for Washington Stat e include known reductions fr om
BART-eligible sourcesin the base caseinventory. The only source in this situati on is the
Centralia p ower planti n Washington. This facility is limited t 0 10,000 tpy of SO, in future
years, or a 90 percent reduction from uncontrolled emissions. Pechan applied a 90 percent
reduction to estimate base case 2018 SO, emissions for thi s facility.

Table V 11-4 provide s State-leve | summ aries of the s ame in formation that is provid ed in
Table VII-3 b y major sector.

Table VII -5 provides State-level area source emisson forecasts for the entire modeling
domain. This table shows that modest inc reases in area source emissions are expected for
all of the pollutants included in the modeling data set. East of the Rockies there are same
States with significant agriculture-rel ated ammon ia emissions.

For these States, in total, SO,, NO,, and PM ;, emissions remain fairly constant over the
forecast period. As with t he WRAP States, the SO , emissions are driven by the expec ted
changes in util ity sector emissions. This is true in al | States, except Louisiana. Louisiana
point sour ce SO, emissions are dominated by n on-utility sources.

Other obsevations about the 2018 Base Caseresults are provided below:

1. The emission reconciliation spreadsheet that was used to estimate 2018 SO,
emission s is used to d efine wh at is presen ted in this re port as a u tility. This file
does not include a ny utilities in  the States of Californ ia and Id aho. W hile this is
fine for SO, emissions reporting b ecause these States have negligibl e utility SO,
emissions, it means that California and Idaho utility NO, and PM emissions are
reported in the All Other Point So urce category.

2. This analysis probably does not capture all of the 2018 combined heat and power
(CHP) SO, emissions. One of the two | argest CHP SO, sources (Kenn ecott Copper-
Cogen) began operating after 1996, so it is not specifically included in t he 2018
modeling invent ory. This CHP unit had SO , emissions of 2,200 tons in 1998,
which is 28 pe rcent of the estimated CHP tota | in that year.
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- Table VII-3
1996 and 2018 Base Case Scenario - Point Source Emissions by Sector

22-State Region

1996 A nnual E missio ns (tpy)

2018 A nnual E missio ns (tpy)

MTF Ftype State FIPSST  NO, voc co so, PM,, PM,q NH, NO, voc co so, PM,, PM,g NH,
1 Utility Arizona 04 73,579 418 4,306 121,842 2,558 1,235 5 94,598 700 7,205 82,912 3,434 1,659 8
1 Utility Arkansas 05 50,571 563 4,449 95,427 1,639 1,128 60 50,964 918 7,248 96,615 1,654 1,140 98
1 Utility Colorado 08 81,312 375 4,433 92,295 1,385 863 3 82,155 602 7,122 82,103 1,624 1,006 6
1 Utility lowa 19 80,976 573 5,185 158,556 3,303 1,898 11 76,811 943 8,537 144,602 3,141 1,803 18
1 Utility Kansas 20 95,862 1,161 5,866 117,126 2,253 1,414 40 91,664 1,192 9,207 109,665 2,166 1,370 65
1 Utility Louisiana 22 77,768 1,364 11,832 101,216 3,056 1,878 602 75,803 1,973 17,077 102,266 3,116 1,933 925
1 Utility Minnes ota 27 90,797 645 4,981 87,323 4,480 2,182 13 84,056 1,007 7,833 82,462 4,172 2,024 21
1 Utility Missouri 29 187,039 1,296 8,602 364,489 3,145 2,051 16 113,515 2,053 13,678 353,725 3,061 2,014 26
1 Utility Montana 30 25,548 257 2,048 17,145 4,113 2,050 3 26,030 405 3,382 17,380 4,136 2,062 5
1 Utility Nebraska 31 48,770 343 2,684 65,766 1,076 746 5 46,631 514 4,070 62,087 1,014 703 8
1 Utility Nevada 32 40,812 223 1,855 49,734 4,746 2,127 2 44,255 369 3,073 18,914 5,607 2,506 3
1 Utility New Mexico 35 70,288 464 4,188 72,732 7,285 2,050 2 91,815 783 7,077 83,841 9,161 2,707 4
1 Utility North Dakota 38 106,578 822 9,582 177,617 3,590 2,088 9 108,558 1,357 15,808 179,508 3,604 2,095 15
1 Utility Oklahoma 40 88,213 1,085 10,130 106,593 2,332 1,628 196 88,543 1,614 15,797 107,869 2,389 1,682 314
1 Utility Oregon a1 4,195 31 261 5,495 108 74 0 10,094 51 424 18,709 257 177 0
1 Utility South Dakota 46 17,209 77 366 14,801 53 38 1 17,542 130 615 15,003 55 40 1
1 Utility Texas 48 425,102 7,347 84,378 666,421 22,202 16,051 1,645 219,850 11,173 127,621 637,207 23,362 17,182 2,583
1 Utility Utah 49 64,445 271 3,344 28,571 2,247 997 2 76,009 430 5,317 32,056 2,561 1,135 3
1 Utility Washington 53 19,182 170 1,455 78,406 3,093 2,127 0 19,152 257 2,133 8,744 2,955 2,033 0
1 Utility Wyoming 56 86,207 743 6,807 85,181 10,001 6,003 0 103,813 1,238 11,346 108,260 11,100 6,612 0

1,734,452 18,226 176,752 2,506,736 82,664 48,628 2,618 1,521,856 27,708 274,569 2,343,927 88,569 51,884 4,105

2 Smelters  Arizona 04 1,346 231 407 55,539 2,446 1,361 0 1,345 231 407 43,000 2,282 1,283 0
2 Smelters New Mexico 35 753 6 920 46,930 1,424 280 0 772 10 141 34,000 1,247 248 0
2 Smelters Utah 49 170 7 59 1,555 404 156 30 230 8 92 1,000 322 130 47
2,268 244 555 104,024 4,273 1,797 30 2,348 249 639 78,000 3,850 1,661 48

3 ALL Others Arizona 04 33,129 6,113 12,857 1,747 11,324 3,695 15 41,938 9,844 24,305 2,188 21,021 6,583 22
3 ALL Others Arkansas 05 21,869 14,300 97,341 16,669 30,216 18,196 14,971 22,037 18,150 116,921 12,122 32,693 17,331 25,325
3 ALL Others California 06 134,844 69,564 96,397 44,090 30,135 17,535 15,304 106,707 104,337 152,122 30,102 45,419 24,399 26,900
3 ALL Others Colorado 08 49,240 37,416 29,890 14,043 18,547 11,080 242 48,767 43,784 47,858 10,325 29,746 17,246 175



Table VII-3 (continued)

© 1996 A nnual E missio ns (tpy) 2018 A nnual E missio ns (tpy)
MTF Ftype State FIPSST NO, vocC co SO, PM, PM,g NH, NO, vocC co SO, PMy, PM,s NH,

3 ALL Others Idaho 16 6,292 482 4,522 22,438 12,976 8,035 2 7,295 275 6,410 13,135 6,979 4,314 2
3 ALL Others lowa 19 25,335 10,514 6,539 84,938 8,030 4,416 8,111 30,194 12,553 10,551 52,402 10,999 6,168 13,746
3 ALL Others Kansas 20 99,447 25,386 75,890 14,066 12,379 8,486 12,552 103,540 33,282 78,427 7,420 18,801 13,120 19,237
3 ALL Others Louisiana 22 271,487 125,906 688,781 161,241 34,252 25,812 62,195 241,227 150,180 576,863 120,618 35,746 26,038 72,214
3 ALL Others Minnesota 27 79,045 38,492 77,645 39,744 77,474 34,509 993 93,179 45,040 95,580 29,707 127,527 56,388 1,267
3 ALL Others Missouri 29 27,326 58,898 98,526 118,147 46,240 17,356 21,868 42,155 91,069 194,103 103,531 77,163 28,954 36,372
3 ALL Others Montana 30 16,969 7,425 46,505 28,780 10,253 5,585 402 18,536 7,451 57,226 19,682 11,105 5,882 293
3 ALL Others Nebraska 31 12,762 10,878 11,250 6,537 7,900 3,121 14 15,074 12,954 21,165 8,901 11,163 4,418 19
3 ALL Others Nevada 32 9,079 1,495 12,548 2,363 11,489 4,026 52 8,601 1,740 26,741 3,239 16,652 5,856 86
3 ALL Others New Mexico 35 76,089 16,026 34,134 40,093 1,616 715 81 63,171 23,148 52,616 31,002 1,328 523 128
3 ALL Others North D akota 38 12,300 576 6,422 60,633 1,834 1,237 13 11,493 610 7,939 68,883 1,981 1,439 16
3 ALL Others Oklahoma 40 120,741 55,864 210,935 34,358 9,551 5,861 16,418 117,685 75,019 240,024 22,350 11,559 6,248 27,010
3 ALL Others Oregon 41 21,150 16,129 73,868 4,392 10,639 7,817 15 21,794 23,583 107,888 4,297 13,380 9,563 18
3 ALL Others South D akota 46 4,404 1,309 0 1,276 853 447 0 4,534 1,423 0 233 714 392 1
3 ALL Others Texas 48 495,264 265,567 386,488 295,621 35,671 24,545 1,262 404,509 336,691 458,311 230,273 42,770 27,800 1,756
3 ALL Others Utah 49 22,211 9,111 33,006 13,821 10,959 6,636 1,093 27,851 12,811 55,474 11,033 18,094 10,979 1,111
3 ALL Others Washington 53 37,311 21,072 169,610 41,954 9,364 6,763 4,618 45,665 26,253 273,848 30,479 11,365 7,974 6,660
3 ALL Others Wyoming 56 45,345 22,717 51,020 43,244 22,564 13,608 1,050 35,741 27,473 59,241 23,043 20,940 13,145 1,153

1,621,640 815,240 2,224,176 1,090,195 414,268 229,482 161,271 1,511,693 1,057,673 2,663,616 834,964 567,146 294,758 233,509

3,358,359 833,711 2,401,483 3,700,955 501,205 279,907 163,918 3,035,897 1,085,631 2,938,824 3,256,891 659,565 348,303 237,661

NOTE: Califomia and Idaho utility emissions are reported in the All Others listing in this table.



© Table VII-4
1996<and 2018 Base Case Scenario - Point Source Emissions
State Totals

1996 Annual Emissions 2018 Annual Emissions

State FIPSST NO, voC co SO, PM o PM, NH, NO, VOC [e]e) SO0, PM,, PM, NH,

Arizona 04 108,053 6,762 17,570 179,128 16,327 6,291 19 137,882 10,775 31,917 128,100 26,736 9,524 30
Arkansas 05 72,439 14,863 101,790 112,096 31,855 19,324 15,032 73,001 19,068 124,170 108,738 34,346 18,471 25,423
Califor nia 06 134,844 69,564 96,397 44,090 30,135 17,535 15,304 106,707 104,337 152,122 30,102 45,419 24,399 26,900
Colorado 08 130,551 37,790 34,324 106,337 19,932 11,943 246 130,921 44,386 54,980 92,428 31,371 18,252 180
Idaho 16 6,292 482 4,522 22,438 12,976 8,035 2 7,295 275 6,410 13,135 6,979 4,314 2
lowa 19 106,310 11,087 11,724 243,494 11,333 6,314 8,122 107,005 13,496 19,088 197,004 14,140 7,971 13,764
Kansas 20 195,309 26,548 81,756 131,192 14,632 9,900 12,593 195,204 34,474 87,634 117,084 20,967 14,491 19,302
Louisiana 22 349,255 127,270 700,613 262,458 37,308 27,690 62,797 317,031 152,153 593,941 222,884 38,862 27,971 73,139
Minnes ota 27 169,842 39,138 82,626 127,067 81,954 36,691 1,006 177,234 46,047 103,413 112,169 131,699 58,412 1,288
Missou ri 29 214,365 60,194 107,127 482,636 49,385 19,407 21,884 155,670 93,122 207,781 457,256 80,224 30,968 36,398
Montana 30 42,517 7,683 48,553 45,925 14,366 7,635 405 44,566 7,856 60,608 37,062 15,241 7,944 298
Nebraska 31 61,532 11,221 13,933 72,303 8,976 3,867 19 61,705 13,468 25,235 70,989 12,177 5,121 27
Nevada 32 49,891 1,717 14,403 52,096 16,235 6,153 54 52,856 2,109 29,814 22,153 22,260 8,362 89
New Mexico 35 147,130 16,496 38,412 159,756 10,326 3,044 83 155,758 23,941 59,834 148,843 11,736 3,477 132
North D akota 38 118,878 1,398 16,004 238,249 5,424 3,325 22 120,051 1,967 23,747 248,391 5,585 3,534 31
Oklahoma 40 208,955 56,948 221,065 140,950 11,882 7,490 16,614 206,228 76,633 255,821 130,218 13,948 7,930 27,325
Oregon 41 25,345 16,161 74,129 9,888 10,747 7,891 16 31,888 23,634 108,312 23,006 13,638 9,740 19
South D akota 46 21,613 1,387 366 16,077 906 485 1 22,076 1,553 615 15,236 770 432 2
Texas 48 920,366 272,913 470,866 962,042 57,873 40,596 2,907 624,359 347,864 585,932 867,480 66,132 44,982 4,338
Utah 49 86,826 9,388 36,409 43,947 13,610 7,789 1,124 104,090 13,250 60,882 44,089 20,977 12,244 1,162
Washington 53 56,493 21,242 171,065 120,360 12,457 8,890 4,618 64,816 26,510 275,981 39,222 14,320 10,007 6,660
Wyoming 56 131,552 23,460 57,827 128,425 32,565 19,610 1,050 139,554 28,711 70,587 131,303 32,040 19,757 1,153

3,358,359 833,711 2,401,483 3,700,955 501,205 279,907 163,918 3,035,897 1,085,631 2,938,824 3,256,891 659,565 348,303 237,661




o Table VII-5
M 996 and 2018 Base Case - Area Source Emissions

1996 A nnual E missio_ns (tpy) 2018 A nnual E missio_ns (tpy)

State State Code VOoC NO [o]e) SO PM,, PM,. NH, VOC NO CO SO PM,, PM,¢ NH,

Arizona AZ 115,376 49,266 69,193 3,191 72,047 23,022 31,491 140,467 79,000 81,181 5,347 73,467 25,236 33,212
Arkansas AR 129,757 37,375 152,507 19,797 219,684 58,064 136,874 136,601 53,446 134,873 29,937 221,657 58,875 143,387
Califor nia CA 351,245 108,202 393,657 10,746 223,455 74,308 167,725 421,653 111,355 350,340 12,216 216,950 72,048 177,918
Colorado co 90,573 11,004 65,578 1,915 215,931 44,747 96,298 90,443 11,896 69,713 2,057 217,316 44,747 102,820
Idaho ID 54,195 12,737 73,152 7,557 100,419 26,661 63,124 59,355 17,739 73,613 8,904 102,654 28,273 66,613
lowa 1A 137,257 29,594 79,613 13,663 356,507 77,668 290,821 163,616 37,901 74,653 17,778 357,862 77,880 308,253
Kansas KS 119,378 67,755 68,309 3,376 435,444 91,497 215,345 141,587 94,609 69,057 4,346 437,677 92,211 227,985
Louisiana LA 126,405 97,348 79,348 93,437 214,683 50,892 64,537 115,005 132,163 78,712 132,514 217,330 52,200 66,680
Minnes ota MN 193,447 23,872 134,465 6,108 344,244 82,268 183,513 223,912 28,098 124,882 7,349 345,612 83,190 192,281
Missouri MO 167,505 13,904 205,511 32,006 287,545 74,964 180,035 176,763 19,171 181,748 43,352 290,796 75,975 190,720
Montana MT 49,669 11,312 62,958 1,180 175,511 39,796 89,797 52,131 15,145 53,349 1,326 177,201 39,904 94,708
Nebraska NE 79,048 14,546 43,159 9,912 272,469 56,246 228,745 93,879 19,126 41,996 13,931 275,017 56,735 243,144
Nevada NV 37,915 6,998 19,135 3,494 34,366 9,985 14,966 43,408 9,008 19,568 4,729 35,137 10,401 15,946
New Mexico NM 55,225 24,667 44,438 7,836 72,329 18,517 46,655 59,634 35,501 47,839 12,017 74,529 19,942 49,760
North D akota ND 57,178 18,512 17,142 56,891 274,090 55,229 88,223 71,041 22,504 16,822 61,483 275,213 55,347 91,618
Oklahoma OK 109,069 30,147 83,788 5,023 249,239 56,701 187,370 110,837 41,001 76,844 7,408 252,046 57,527 198,103
Oregon OR 328,414 15,103 406,351 2,239 188,803 82,644 59,517 275,647 22,729 712,906 3,230 233,328 126,271 62,501
South D akota SD 39,237 6,485 26,094 19,288 240,226 49,011 129,468 45,266 8,057 24,905 25,496 242,520 49,479 137,329
Texas TX 557,354 30,908 93,708 8,409 1,044,558 217,054 459,674 668,175 36,030 90,137 11,412 1,053,273 220,122 488,403
Utah uT 41,701 5,067 58,529 8,148 41,647 12,511 31,641 45,883 5,540 65,035 8,219 43,008 13,298 33,703
Washington WA 171,261 19,160 246,298 3,419 229,051 74,832 46,498 183,733 26,020 253,564 4,425 235,008 80,864 48,920
Wyoming wy 19,906 64,109 30,949 15,882 53,514 11,926 49,084 19,617 85,065 32,126 17,975 54,730 12,225 52,286

Area S ource s Totals 3,031,118 698,072 2,453,881 333,518 5,345,761 1,288,542 2,861,401 3,338,657 911,104 2,673,863 435,450 5,432,331 1,352,751 3,026,289




The change in the r egional SO, emission estimate for the All Other Point So urce
category fro m the p revious IA S model simula tions to this stu dy occurs primarily
because the unit lifetimes until retirement in this study are shorter than those

used previously. For example, the assumed industrial boi ler lif etime for this s tudy
is 45 years. In the prev ious IAS m odel, the industrial boiler lifetime  was more
than 100 years. The 2018 forecast i s sensitive to this assumption because the new
source emission rates are significantly lower t han the exist ing source rates that
they replace.

California is t he only State that we have found that perf orms its own emission
forecads. ARB is in the process d revising its emission forecasts. The ARB
informa tion ava ilable from their previo us studies used a 1995 base year, with
forecast years of 2000, 2005, and 2010. The ARB forecast shows Statewide SO,
staying r elativel y constant over the 1995 to 2010 period, with total SO, emissions
varying between 51 a nd 53 thousand tons.

The 2018 SO, emission forecasts in this study for California (and other WRAP
States) for non-utility , non-smelter p oint sourcesare driven by the modeling
assumptions used for MTF sector 6 (oi I/gas), which includes oil and gas pr oduction
and petroleum refining. The parameters t hat affect the SO, forecasts are the
growth r ates, the relationship between the existing source emission rate and the
new source rate for a category, and the r etirement rat e/unit lifetime. With the
changes that we re mad e to some of the un it lifetime assu mption s in this stud v, it
is now estimated that most e quipment in pet roleum refi neries is replaced after 30
years with newer, lower-emitting equipm ent. Industrial boiler retir ements/
replacements occur after 45 years.

While it may seem illogical t hat all of the heater s in a refinery might be r eplaced
in 30 ye ars time, refin ery represe ntatives h ave indica ted that a n umb er of oil
companies hav e entered into conse nt decrees with EP A that w ill force them to
reduce their SO, emissions by significant margins in t he next ten years. If the
remain ing oil com panies either ente red into con sent decrees or made commitme nts
to reduce their curr ent emissions to new source levels between year 10 and year
30, then the r efinery SO, emissions would be expected to be close to those
estimated in this s tudy.

E. CONTROL CASE/MILESTONE CASE

For utili ties, 2018 SO, emission estimates were provided by the WRAP Market Trading
Forum in an MS Excel file named utilinv2.xls. The values in column L of this spreadsheet
labeled “Trading Case” wer e used in this scenario. Total utility SO, emissions in the 9-
State Commission Transport Region are 286,000 tpy.

Table VII -6 presents the control case/milestone case results for point sources in the
nine Commission Transport Region States. In the milestone case,nine-State region point
source SO, emissions are 510,000 tons. The init ial miles tone case SO, emission forecast
totaled slightly less than this amount. Each point sour ce’s SO, emissions were increased
proportionall y until the 510,000 ton milest one level was reached.
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o Table VII-6
2018 Miestone Case Scenario - Point Source Emissions by Sector
9 Commission Transport Region States

2018 Emiss ions (tpy)

MTF Ftype FIPSST State Code State vOC NO, CcO SO, PM., PM,, NH.

1  Utility 04 AZ Arizona 700 94,598 7,205 61,527 3,434 1,659 8

08 CO Colorado 602 82,155 7,122 48,037 1,624 1,006 6

32 NV Nevada 369 44,255 3,073 19,601 5,607 2,506 3

35 NM New Mexico 783 91,815 7,077 70,890 9,161 2,707 4

41 OR Oregon 51 10,094 424 3,935 257 177 0

49 uT Utah 430 76,009 5,317 24,358 2,561 1,135 3

56 WY Wyoming 1,238 103,813 11,346 67,785 11,100 6,612 0

4,173 502,739 41,563 296,133 33,745 15,802 24

2 Smelters 04 AZ Arizona 231 1,345 407 44,564 2,282 1,283 0

35 NM New Mexico 10 772 141 35,236 1,247 248 0

49 uT Utah 8 230 92 1,036 322 130 47

249 2,348 639 80,836* 3,850 1,661 48

3 All Others 04 AZ Arizona 9,844 41,938 24,305 2,267 21,021 6,583 22

06 CA California 104,337 106,707 152,122 31,197 45,419 24,400 26,900

08 CO Colorado 43,784 48,767 47,858 10,701 29,746 17,246 175

16 ID Idaho 275 7,295 6,410 13,613 6,979 4,314 2

32 NV Nevada 1,740 8,601 26,741 3,357 16,652 5,856 86

35 NM New Mexico 23,148 63,171 52,616 32,129 1,328 523 128

41 OR Oregon 23,583 21,794 107,888 4,453 13,380 9,563 18

49 uT Utah 12,811 27,851 55,474 11,434 18,094 10,979 1,111

56 WYy Wyoming 27,473 35,741 59,242 23,880 20,940 13,145 1,153

246,996 361,865 532,656 133,031 173,560 92,608 29,595

Point S ource Totals 251,419 866,951 574,858 510,000 211,155 110,071 29,667
NOTE: *While the copper smelter SO, emissions were adjusted proportionally with those from other point source emittersto produce a 510,000 ton regional SO, total, the EPA

RegionalHaze rule limits these SO, emissions to 78,000 tons.



An across-the-board 26 percent SO, emission reduction is applied to point source SO,
emitters to estimate potenti al BART reductions in Washington, Montana, North Dakota,
South Dakota, and t he Tier 1 and Tier 2 (CENRAP) States. Washington Stat e BART SO,
reductions are computed net of Centr alia planned S O, reductions.

In all other respects, control ¢ ase/milestone case emissions are the same a s Base Case
2018 emissions. The 22-State Region criteria poll utant emission summaries for the cont rol
case/milestone case are presented in Tables VII -7 and VII- 8.

F. COMMAND AND CONTROL CASE

For this s cenario, emission reductions that would be expected to be achieved by
applying controls to BART-eligible sources are applied within the 9- State Commission
Transport Regi on. BART Case SO, emission estimate s for utilities in th e 9-State
Commission Transp ort Region are tak en from column J (BAR T Case) from the u tilinv2.xls
file mentioned above.

SO, emission reductions from BART-el igible non-utilit y sources were edimated using
the WRAP M arket Trading Forum provided allst at7.xls file. This file provides estimates of
appropri ate retr ofit control t echnologies and associated SO, control efficiencies as well as
estimate s of 2018 emission s with curr ent contro Is, 2018 em issions w ith approp riate retrofit
controls, and SO, emission reductions due to appropriate retrofit controls. There are 14
non-util ity facilit ies in the 9-State Commission Transport Region that had non- zero SO,
emission reductions due to appropriate retrofit controls. Pechan reviewed the 2018 SO,
emission estimates for these fadlities in the Base Case 2018 forecast and matched BART
sources with unit-leve | informa tion from the Bas e Case forecast. States with no n-utility
BART sources and associated SO, emission reductions i ncluded Arizona, Colorado, New
Mexico, Oregon, and Wyoming.

Match es between non-utility BA RT sources and B ase Case 2018 units wa s successful,
with one exception. The Abitibi plant (formerly Stone Container) was not found in t he
WRAP point source dat a base. This plantis in Arizona.

The n ext step w as to inve stigate wh ich plants/u nits had b een retired (i.e., replaced w ith
sourcesemitting at new source emission rates). It was found that 8 non-utility BART
sources would be expectedto be retired by 2018. So, no BART-estimated SO, emission
reductions were applied to these units.

For all of the remaining uni ts, matches were made between the BART fil e and the 2018
Base Case file, and the appro priate retrofit tech nology control percen tage was applied to
estimate 2018 SO, emissions for the Command and Cont rol Case. The net result of the
above is that modest SO, emission reduction s were estimated for BAR T controls a pplied to
non-util ity unit s in the 9-State Commission Tr ansport Region. The largest SO, emission
reductions are estimated toocair in Colorado,and these are mostly attributable to BART
controls applied to Trigen-Colorado Energy Corporation. For the 8 retired BAR T sources,
SO, emission reductions t hat might have been attributed to BART applicati  on were already
captured in the 20 18 Base Case emission forecast.

84



Table VII-7

2051.08 Milestone Case Scenario - Point Source Emissions

22-State Region

2018 Emiss ions (tpy)

MTF Ftype FIPSST State Code State VOC NO, CcO SO, PM,, PM, . NH,
1 Utility 04 AZ Arizona 700 94,598 7,205 61,527 3,434 1,659 8
1 Utility 05 AR Arkansas 918 50,964 7,248 71,496 1,654 1,140 98
1 Utility 08 CcoO Colorado 602 82,155 7,122 48,037 1,624 1,006 6
1 Utility 19 1A lowa 943 76,811 8,537 107,006 3,141 1,803 18
1 Utility 20 KS Kansas 1,192 91,664 9,207 81,153 2,166 1,370 65
1 Utility 22 LA Louisiana 1,973 75,803 17,077 75,680 3,116 1,933 925
1 Utility 27 MN Minnes ota 1,007 84,056 7,833 61,025 4,172 2,024 21
1 Utility 29 MO Missouri 2,053 113,515 13,678 261,759 3,061 2,014 26
1 Utility 30 MT Montana 405 26,030 3,382 12,862 4,136 2,062 5
1 Utility 31 NE Nebraska 514 46,631 4,070 45,946 1,014 703 8
1 Utility 32 NV Nevada 369 44,255 3,073 19,601 5,607 2,506 3
1 Utility 35 NM New Mexico 783 91,815 7,077 70,890 9,161 2,707 4
1 Utility 38 ND North D akota 1,357 108,558 15,808 132,836 3,604 2,095 15
1 Utility 40 OK Oklahoma 1,614 88,543 15,797 79,824 2,389 1,682 314
1 Utility 41 OR Oregon 51 10,094 424 3,935 257 177 0
1 Utility 46 SD South D akota 130 17,542 615 11,102 55 40 1
1 Utility 48 TX Texas 11,173 219,850 127,621 471,544 23,362 17,182 2,583
1 Utility 49 uT Utah 430 76,009 5,317 24,358 2,561 1,135 3
1 Utility 53 WA Washington 257 19,152 2,133 8,721 2,955 2,033 0
1 Utility 56 WY Wyoming 1,238 103,813 11,346 67,785 11,100 6,612 0
27,708 1,521,856 274,569 1,717,087 88,569 51,884 4,105
2 Smelters 04 AZ Arizona 231 1,345 407 44,564 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 35,236 1,247 248 0
Smelters 49 uT Utah 8 230 92 1,036 322 130 47
249 2,348 639 80,836 3,850 1,661 48



00

Table VII-7(continued)

© 2018 Emiss ions (tpy)

MTF Ftype FIPSST State Code State VOC NO, CcO SO, PM,, PM, . NH,
3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,267 21,021 6,583 22
3 ALL Others 05 AR Arkansas 18,150 22,037 116,921 8,972 32,693 17,331 25,325
3 ALL Others 06 CA California 104,337 106,707 152,122 31,197 45,419 24,400 26,900
3 ALL Others 08 cO Colorado 43,784 48,767 47,858 10,701 29,746 17,246 175
3 ALL Others 16 ID Idaho 275 7,295 6,410 13,613 6,979 4,314 2
3 ALL Others 19 IA lowa 12,553 30,194 10,551 38,779 10,999 6,168 13,746
3 ALL Others 20 KS Kansas 33,283 103,540 78,427 5510 18,801 13,120 19,237
3 ALL Others 22 LA Louisiana 150,180 241,227 576,864 89,299 35,746 26,038 72,214
3 ALL Others 27 MN Minnes ota 45,040 93,179 95,580 22,024 127,527 56,388 1,267
3 ALL Others 29 MO Missouri 91,069 42,155 194,103 76,648 77,163 28,954 36,372
3 ALL Others 30 MT Montana 7,451 18,536 57,226 14,578 11,105 5,882 293
3 ALL Others 31 NE Nebraska 12,954 15,074 21,165 6,602 11,163 4,418 19
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,357 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 32,129 1,328 523 128
3 ALL Others 38 ND North D akota 610 11,493 7,939 50,975 1,981 1,439 16
3 ALL Others 40 OK Oklahoma 75,019 117,685 240,024 16,566 11,559 6,248 27,010
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,453 13,380 9,563 18
3 ALL Others 46 SD South D akota 1,423 4,534 0 172 714 392 1
3 ALL Others 48 TX Texas 336,691 404,510 458,311 170,562 42,770 27,800 1,756
3 ALL Others 49 uT Utah 12,811 27,851 55,474 11,434 18,094 10,979 1,111
3 ALL Others 53 WA Washington 26,253 45,665 273,848 22,562 11,365 7,974 6,660
3 ALL Others 56 WYy Wyoming 27,473 35,741 59,242 23,880 20,940 13,145 1,153

1,057,674 1,511,694 2,663,616 656,280 567,147 294,759 233,509
Totals 1,085,632 3,035,897 2,938,824 2,454,204 659,566 348,303 237,661




o Table VII-8
2018 Milestone Case Scenario - Point Source Emissio ns - State Totals
22-State Region

2018 Emiss ions (tpy)

State Yele NO, co SO, PM,, PM, . NH,

Arizona 10,775 137,882 31,917 108,357 26,736 9,524 30
Arkansas 19,068 73,001 124,170 80,468 34,346 18,471 25,423
California 104,337 106,707 152,122 31,197 45,419 24,400 26,900
Colorado 44,386 130,921 54,980 58,738 31,371 18,252 180
Idaho 275 7,295 6,410 13,613 6,979 4,314 2
lowa 13,496 107,005 19,088 145,785 14,140 7,971 13,764
Kansas 34,474 195,204 87,634 86,662 20,967 14,491 19,302
Louisiana 152,153 317,031 593,941 164,979 38,862 27,971 73,139
Minnes ota 46,047 177,235 103,413 83,048 131,699 58,412 1,288
Missouri 93,122 155,670 207,781 338,407 80,224 30,968 36,398
Montana 7,856 44,566 60,608 27,440 15241 7,944 298
Nebraska 13,468 61,705 25,235 52,548 12,177 5,121 27
Nevada 2,109 52,856 29,814 22,958 22,260 8,362 89
New Mexico 23,941 155,758 59,834 138,256 11,736 3,477 131
North D akota 1,967 120,051 23,747 183,811 5585 3,534 31
Oklahoma 76,633 206,228 255,821 96,390 13,948 7,930 27,325
Oregon 23,634 31,888 108,312 8,388 13,638 9,740 19
South D akota 1,553 22,076 615 11,275 770 432 2
Texas 347,864 624,359 585,932 642,106 66,132 44,982 4,338
Utah 13,250 104,090 60,882 36,828 20,977 12,244 1,162
Washington 26,510 64,816 275,981 31,283 14,320 10,007 6,660
Wyoming 28,711 139,554 70,587 91,666 32,040 19,757 1,153
Totals 1,085,632 3,035,897 2,938,824 2,454,204 659,566 348,303 237,661




Table VII -9 presents the command and control case results for point sourcesin the ni ne
Commission Transport Region States. This case shows 9-State utili ty SO, emission
reductions of about 15 thousand tons per year from milestone case evels. Non-uti lity , non-
smelter SO, emissions are about 7 thousand tons lower in this case than in the mile stone
case within the Commis sion Transport Region.

The 22-State Region criteria pollutant emi ssion summaries f or the command and
control case are presen ted in Tables V 11-10 and VII-11 . Table VII-10 h as point source
emissions by sector (utility, smelter, all other) while Table VII-11 presents State totals.

G. COMMAND AND CONTROL CASE WITH UNCERTAINTY

To simulate the comm and and control case with uncertainty, ten percent of the Base
Case SO, emissions were added back into the point source emissions from the 2018
Command and C ontrol Ca se prorated across the 9-State Comm ission Tra nsport R egion in
proportion to t he Base Case inventory.

Table VII -12 presents the command and control plus uncertainty case results for point
sources in the nine Commission Trans port Region States. Increasing SO, emissions by 10
percent brings the 9-State regional point source SO, emission total to 525 thousand tons,
which is 15 thousand tons above the milestone amount and 48 t housand tons above the
command and control case amount for the same region.

The 22-State Region criteria pollutant emi ssion summaries f or the command and
control plus uncert ainty case are presented in Tables VII -13 and VII- 14. Table VIl -13 has
point sou rce emissions by sector (utility, sme lIter, all other) w hile Tab le VII-14 p resents
State totals.

Table VII-15 s ummarizes the 2018 SO , emission changes from scenario-to-scenario by
sector and State. SO, emission cha nges for the 201 8 scenarios other th an the base case are
shown with respect to Base Case emission levels. The milestone case has a 135913 ton SO,
decrease from utili ties compared with the base case The small increases n smelter and
other non-utility SO, occurs beause 9-State SO, emission s are increa sed somewhat to
achieve the 510,000 ton regional milestone value.

Command and control cas e SO, emission redu ctions represent BA RT application which
provides significant SO, emission redu ctions in States outside the Comm ission Transpo rt
Region.

The command-and-contr ol plus uncertaint y case still achieves significant SO, emission

reductions from the base case in the non-Commission Transp ort Region States, but not as
great a reduction as i n the command and control case.
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Table VII-9

2018 Command and Control Case Scenario - Point Source Emissions by Sector
Region States

9 Commission Transport

2018 Emiss ions (tpy)

MTF  Ftype FIPSST State Code State vVOC NO co SO, PM,, PM, . NH,
1 Utility 04 AZ Arizona 700 94,598 7,205 49,150 3,434 1,659 8
1 Utility 08 co Colorado 602 82,155 7,122 48,923 1,624 1,006 6
1 Utility 32 NV Nevada 369 44,255 3,073 18,914 5,607 2,506 3
1 Utility 35 NM New Mexico 783 91,815 7,077 68,285 9,161 2,707 4
1 Utility 41 OR Oregon 51 10,094 424 2,806 257 177 0
1 Utility 49 uT Utah 430 76,009 5,317 21,700 2,561 1,135 3
1 Utility 56 WY Wyoming 1,238 103,813 11,346 65,376 11,100 6,612 0
4,173 502,739 41,563 275,154 33,745 15,802 24
2 Smelters 04 AZ Arizona 231 1,345 407 43,000 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 34,000 1,247 248 0
2 Smelters 49 uT Utah 8 230 92 1,000 322 130 47
249 2,348 639 78,000 3,850 1,661 48
3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,188 21,021 6,583 22
3 ALL Others 06 CA California 104,337 106,707 152,122 30,102 45,419 24,400 26,900
3 ALL Others 08 co Colorado 43,784 48,767 47,858 6,300 29,746 17,246 175
3 ALL Others 16 ID Idaho 275 7,295 6,410 13,135 6,979 4,314 2
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,239 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 31,002 1,328 523 128
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,065 13,380 9,563 18
3 ALL Others 49 uT Utah 12,811 27,851 55,474 11,033 18,094 10,979 1,111
3 ALL Others 56 WY Wyoming 27,473 35,741 59,242 22,928 20,940 13,145 1,153
246,996 361,865 532,656 123,992 173,560 92,608 29,595
Point S ource Totals 251,419 866,951 574,858 477,146 211,155 110,071 29,667




Table VII-10

2018 Comman@ and Control Case Scenario - Point Source Emissions by Sector

22-State Region

2018 Emiss ions (tpy)

TF Ftype FIPSST State Code State VOC NO, CcO SO, PM,, PM, . NH,
1 Utility 04 AZ Arizona 700 94,598 7,205 49,150 3,434 1,659 8
1 Utility 05 AR Arkansas 918 50,964 7,248 71,496 1,654 1,140 98
1 Utility 08 Cco Colorado 602 82,155 7,122 48,923 1,624 1,006 6
1 Utility 19 1A lowa 943 76,811 8,537 107,006 3,141 1,803 18
1 Utility 20 KS Kansas 1,192 91,664 9,207 81,153 2,166 1,370 65
1 Utility 22 LA Louisiana 1,973 75,803 17,077 75,680 3,116 1,933 925
1 Utility 27 MN Minnes ota 1,007 84,056 7,833 61,025 4,172 2,024 21
1 Utility 29 MO Missouri 2,053 113,515 13,678 261,759 3,061 2,014 26
1 Utility 30 MT Montana 405 26,030 3,382 12,862 4,136 2,062 5
1 Utility 31 NE Nebraska 514 46,631 4,070 45,946 1,014 703 8
1 Utility 32 NV Nevada 369 44,255 3,073 18,914 5,607 2,506 3
1 Utility 35 NM New Mexico 783 91,815 7,077 68,285 9,161 2,707 4
1 Utility 38 ND North D akota 1,357 108,558 15,808 132,836 3,604 2,095 15
1 Utility 40 OK Oklahoma 1,614 88,543 15,797 79,824 2,389 1,682 314
1 Utility 41 OR Oregon 51 10,094 424 2,806 257 177 0
1 Utility 46 SD South D akota 130 17,542 615 11,102 55 40 1
1 Utility 48 TX Texas 11,173 219,850 127,621 471,544 23,362 17,182 2,583
1 Utility 49 uT Utah 430 76,009 5,317 21,700 2,561 1,135 3
1 Utility 53 WA Washington 257 19,152 2,133 8,721 2,955 2,033 0
1 Utility 56 Wy Wyoming 1,238 103,813 11,346 65,376 11,100 6,612 0
27,708 1,521,856 274,569 1,696,109 88,569 51,884 4,105
2 Smelters 04 AZ Arizona 231 1,345 407 43,000 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 34,000 1,247 248 0
Smelters 49 uT Utah 8 230 92 1,000 322 130 47
249 2,348 639 78,000 3,850 1,661 48
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Table VII-10 (continued)

= 2018 Emiss ions (tpy)
MTF Ftype FIPSST State Code State VOC NO, CcO SO, PM,, PM, . NH,

3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,188 21,021 6,583 22
3 ALL Others 05 AR Arkansas 18,150 22,037 116,921 8,972 32,693 17,331 25,325
3 ALL Others 06 CA California 104,337 106,707 152,122 30,102 45,419 24,400 26,900
3 ALL Others 08 CcoO Colorado 43,784 48,767 47,858 6,300 29,746 17,246 175
3 ALL Others 16 ID Idaho 275 7,295 6,410 13,135 6,979 4,314 2
3 ALL Others 19 1A lowa 12,553 30,194 10,551 38,779 10,999 6,168 13,746
3 ALL Others 20 KS Kansas 33,283 103,540 78,427 5,510 18,801 13,120 19,237
3 ALL Others 22 LA Louisiana 150,180 241,227 576,864 89,299 35,746 26,038 72,214
3 ALL Others 27 MN Minnes ota 45,040 93,179 95,580 22,024 127,527 56,388 1,267
3 ALL Others 29 MO Missouri 91,069 42,155 194,103 76,648 77,163 28,954 36,372
3 ALL Others 30 MT Montana 7,451 18,536 57,226 14,578 11,105 5,882 293
3 ALL Others 31 NE Nebraska 12,954 15,074 21,165 6,602 11,163 4,418 19
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,239 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 31,002 1,328 523 128
3 ALL Others 38 ND North D akota 610 11,493 7,939 50,975 1,981 1,439 16
3 ALL Others 40 OK Oklahoma 75,019 117,685 240,024 16,566 11,559 6,248 27,010
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,065 13,380 9,563 18
3 ALL Others 46 SD South D akota 1,423 4,534 0 172 714 392 1
3 ALL Others 48 TX Texas 336,691 404,510 458,311 170,562 42,770 27,800 1,756
3 ALL Others 49 uT Utah 12,811 27,851 55,474 11,033 18,094 10,979 1,111
3 ALL Others 53 WA Washington 26,253 45,665 273,848 22,562 11,365 7,974 6,660
3 ALL Others 56 WY Wyoming 27,473 35,741 59,242 22,928 20,940 13,145 1,153
1,057,674 1,511,694 2,663,616 647,241 567,147 294,759 233,509

Point S ource Totals 1,085,632 3,035,897 2,938,824 2,421,349 659,566 348,303 237,661




Table VII-11

2018 Command gnd Cont rol Case Scenario - Poin t Source Emissions - St ate Totals

22-State Region

2018 Emiss ions (tpy)

State voC NO, co SO, PM,, PM,. NH,

Arizona 10,775 137,882 31,917 94,338 26,736 9,524 30
Arkansas 19,068 73,001 124,170 80,468 34,346 18,471 25,423
California 104,337 106,707 152,122 30,102 45,419 24,400 26,900
Colorado 44,386 130,921 54,980 55,223 31,371 18,252 180
Idaho 275 7,295 6,410 13,135 6,979 4,314 2
lowa 13,496 107,005 19,088 145,785 14,140 7,971 13,764
Kansas 34,474 195,204 87,634 86,662 20,967 14,491 19,302
Louisiana 152,153 317,031 593,941 164,979 38,862 27,971 73,139
Minnes ota 46,047 177,235 103,413 83,048 131,699 58,412 1,288
Missouri 93,122 155,670 207,781 338,407 80,224 30,968 36,398
Montana 7,856 44,566 60,608 27,440 15,241 7,944 298
Nebraska 13,468 61,705 25,235 52,548 12,177 5,121 27
Nevada 2,109 52,856 29,814 22,153 22,260 8,362 89
New Mexico 23,941 155,758 59,834 133,287 11,736 3,477 131
North D akota 1,967 120,051 23,747 183,811 5,585 3,534 31
Oklahoma 76,633 206,228 255,821 96,390 13,948 7,930 27,325
Oregon 23,634 31,888 108,312 6,871 13,638 9,740 19
South D akota 1,553 22,076 615 11,275 770 432 2
Texas 347,864 624,359 585,932 642,106 66,132 44,982 4,338
Utah 13,250 104,090 60,882 33,733 20,977 12,244 1,162
Washington 26,510 64,816 275,981 31,283 14,320 10,007 6,660
Wyoming 28,711 139,554 70,587 88,304 32,040 19,757 1,153
Totals 1,085,632 3,035,897 __ 2,938,824 2,421,349 659,566 348,303 237,661




9 Commission Transport

Table VII-12
2018 Command and Cofitrol Plus Uncertainty Case Scenario - Point Source Emissions by Sector
Region States

2018 Annual Em issions (tpy)

MTF Ftype FIPSST State Code State VOC NO co SO, PM,, PM, . NH,
1 Utility 04 AZ Arizona 700 94,598 7,205 54,065 3,434 1,659 8
1 Utility 08 co Colorado 602 82,155 7,122 53,815 1,624 1,006 6
1 Utility 32 NV Nevada 369 44,255 3,073 20,805 5,607 2,506 3
1 Utility 35 NM New Mexico 783 91,815 7,077 75,114 9,161 2,707 4
1 Utility 41 OR Oregon 51 10,094 424 3,087 257 177 0
1 Utility 49 uT Utah 430 76,009 5,317 23,870 2,561 1,135 3
1 Utility 56 WY Wyoming 1,238 103,813 11,346 71,914 11,100 6,612 0

4,173 502,739 41,563 302,669 33,745 15,802 24

2 Smelters 04 AZ Arizona 231 1,345 407 47,300 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 37,400 1,247 248 0
2 Smelters 49 uT Utah 8 230 92 1,100 322 130 47
249 2,348 639 85,800 3,850 1,661 48

3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,406 21,021 6,583 22
3 ALL Others 06 CA California 104,337 106,707 152,122 33,112 45,419 24,400 26,900
3 ALL Others 08 co Colorado 43,784 48,767 47,858 6,930 29,746 17,246 175
3 ALL Others 16 ID Idaho 275 7,295 6,410 14,449 6,979 4,314 2
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,563 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 34,102 1,328 523 128
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,471 13,380 9,563 18
3 ALL Others 49 uT Utah 12,811 27,851 55,474 12,136 18,094 10,979 1,111
3 ALL Others 56 WY Wyoming 27,473 35,741 59,242 25221 20,940 13,145 1,153
246,996 361,865 532,656 136,391 173,560 92,608 29,595

Totals 251,419 866,951 574,858 524,860 211,155 110,071 29,667




2018 Command and Céntrol Plus Uncertainty Case Scenario - Point Source Emissions by State

Table VII-13

22-State Region

2018 Annual Em issions (tpy)

TF Ftype FIPSST State Code State vVOC NO, CO SO, PM,, PM,, NH,
1 Utility 04 AZ Arizona 700 94,598 7,205 54,065 3,434 1,659 8
1 Utility 05 AR Arkansas 918 50,964 7,248 71,496 1,654 1,140 98
1 Utility 08 CcO Colorado 602 82,155 7,122 53,815 1,624 1,006 6
1 Utility 19 1A lowa 943 76,811 8,537 107,006 3,141 1,803 18
1 Utility 20 KS Kansas 1,192 91,664 9,207 81,153 2,166 1,370 65
1 Utility 22 LA Louisiana 1,973 75,803 17,077 75,680 3,116 1,933 925
1 Utility 27 MN Minnes ota 1,007 84,056 7,833 61,025 4,172 2,024 21
1 Utility 29 MO Missouri 2,053 113,515 13,678 261,759 3,061 2,014 26
1 Utility 30 MT Montana 405 26,030 3,382 12,862 4,136 2,062 5
1 Utility 31 NE Nebraska 514 46,631 4,070 45,946 1,014 703 8
1 Utility 32 NV Nevada 369 44,255 3,073 20,805 5,607 2,506 3
1 Utility 35 NM New Mexico 783 91,815 7,077 75,114 9,161 2,707 4
1 Utility 38 ND North D akota 1,357 108,558 15,808 132,836 3,604 2,095 15
1 Utility 40 OK Oklahoma 1,614 88,543 15,797 79,824 2,389 1,682 314
1 Utility 41 OR Oregon 51 10,094 424 3,087 257 177 0
1 Utility 46 SD South D akota 130 17,542 615 11,102 55 40 1
1 Utility 48 X Texas 11,173 219,850 127,621 471,544 23,362 17,182 2,583
1 Utility 49 uTt Utah 430 76,009 5,317 23,870 2,561 1,135 3
1 Utility 53 WA Washington 257 19,152 2,133 8,721 2,955 2,033 0
1 Utility 56 WY Wyoming 1,238 103,813 11,346 71,914 11,100 6,612 0
27,708 1,521,856 274,569 1,723,624 88,569 51,884 4,105
2 Smelters 04 AZ Arizona 231 1,345 407 47,300 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 37,400 1,247 248 0
Smelters 49 uTt Utah 8 230 92 1,100 322 130 47
249 2,348 639 85,800 3,850 1,661 48
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Table VII-13 (continued)

o 2018 Annual Em issions (tpy)
MTF Ftype FIPSST State Code State vVOC NO, CO SO, PM,, PM,, NH,

3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,406 21,021 6,583 22
3 ALL Others 05 AR Arkansas 18,150 22,037 116,921 8,972 32,693 17,331 25,325
3 ALL Others 06 CA California 104,337 106,707 152,122 33,112 45,419 24,400 26,900
3 ALL Others 08 cO Colorado 43,784 48,767 47,858 6,930 29,746 17,246 175
3 ALL Others 16 ID Idaho 275 7,295 6,410 14,449 6,979 4,314 2
3 ALL Others 19 1A lowa 12,553 30,194 10,551 38,779 10,999 6,168 13,746
3 ALL Others 20 KS Kansas 33,283 103,540 78,427 5,510 18,801 13,120 19,237
3 ALL Others 22 LA Louisiana 150,180 241,227 576,864 89,299 35,746 26,038 72,214
3 ALL Others 27 MN Minnes ota 45,040 93,179 95,580 22,024 127,527 56,388 1,267
3 ALL Others 29 MO Missouri 91,069 42,155 194,103 76,648 77,163 28,954 36,372
3 ALL Others 30 MT Montana 7,451 18,536 57,226 14,578 11,105 5,882 293
3 ALL Others 31 NE Nebraska 12,954 15,074 21,165 6,602 11,163 4,418 19
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,563 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 34,102 1,328 523 128
3 ALL Others 38 ND North D akota 610 11,493 7,939 50,975 1,981 1,439 16
3 ALL Others 40 OK Oklahoma 75,019 117,685 240,024 16,566 11,559 6,248 27,010
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,471 13,380 9,563 18
3 ALL Others 46 SD South D akota 1,423 4,534 0 172 714 392 1
3 ALL Others 48 TX Texas 336,691 404,510 458,311 170,562 42,770 27,800 1,756
3 ALL Others 49 uT Utah 12,811 27,851 55,474 12,136 18,094 10,979 1,111
3 ALL Others 53 WA Washington 26,253 45,665 273,848 22,562 11,365 7,974 6,660
3 ALL Others 56 WY Wyoming 27,473 35,741 59,242 25,221 20,940 13,145 1,153
1,057,674 1,511,694 2,663,616 659,640 567,147 294,759 233,509

Point S ource Totals 1,085,632 3,035,897 2,938,824 2,469,064 659,566 348,303 237,661




Table VII-14
2018 Command and Con®rol Plus Uncertainty Case Scenario - Point S ource Emissions - State Totals
22-State Region

2018 Annual Em issions (tpy)

State vVOC NO, co SO, PM,, PM,, NH,

Arizona 10,775 137,882 31,917 103,771 26,736 9,524 30
Arkansas 19,068 73,001 124,170 80,468 34,346 18,471 25,423
California 104,337 106,707 152,122 33,112 45,419 24,400 26,900
Colorado 44,386 130,921 54,980 60,745 31,371 18,252 180
Idaho 275 7,295 6,410 14,449 6,979 4,314 2
lowa 13,496 107,005 19,088 145,785 14,140 7,971 13,764
Kansas 34,474 195,204 87,634 86,662 20,967 14,491 19,302
Louisiana 152,153 317,031 593,941 164,979 38,862 27,971 73,139
Minnes ota 46,047 177,235 103,413 83,048 131,699 58,412 1,288
Missouri 93,122 155,670 207,781 338,407 80,224 30,968 36,398
Montana 7,856 44,566 60,608 27,440 15,241 7,944 298
Nebraska 13,468 61,705 25,235 52,548 12,177 5,121 27
Nevada 2,109 52,856 29,814 24,369 22,260 8,362 89
New Mexico 23,941 155,758 59,834 146,616 11,736 3,477 131
North D akota 1,967 120,051 23,747 183,811 5,585 3,534 31
Oklahoma 76,633 206,228 255,821 96,390 13,948 7,930 27,325
Oregon 23,634 31,888 108,312 7,558 13,638 9,740 19
South D akota 1,553 22,076 615 11,275 770 432 2
Texas 347,864 624,359 585,932 642,106 66,132 44,982 4,338
Utah 13,250 104,090 60,882 37,106 20,977 12,244 1,162
Washington 26,510 64,816 275,981 31,283 14,320 10,007 6,660
Wyoming 28,711 139,554 70,587 97,134 32,040 19,757 1,153

Totals 1,085,632 3,035,897 2,938,824 2,469,064 659,566 348,303 237,661




Table VII-15

2018 SO, Emissions Reductions f rom Base Case Scenario

2018 SO, Annual
Em ission s (tpy)

Reductions f rom Base Case

Command &

Command &
Control Plus
Uncer tainty

MTF Ftype State FIPSST State Code 2018 Base Case Milestone Case Control Case Case
1 Utility Arizona 04 AZ 82,912 21,385 33,762 28,847
1 Utility Arkansas 05 AR 96,615 25,120 25,120 25,120
1 Utility Colorado 08 co 82,103 34,066 33,180 28,288
1 Utility lowa 19 1A 144,602 37,596 37,596 37,596
1 Utility Kansas 20 KS 109,665 28,512 28,512 28,512
1 Utility Louisiana 22 LA 102,266 26,586 26,586 26,586
1 Utility Minn esota 27 MN 82,462 21,437 21,437 21,437
1 Utility Missouri 29 MO 353,725 91,965 91,965 91,965
1 Utility Montana 30 MT 17,380 4,519 4,519 4,519
1 Utility Nebraska 31 NE 62,087 16,141 16,141 16,141
1 Utility Nevada 32 NV 18,914 -687 0 -1,891
1 Utility New Mexico 35 NM 83,841 12,951 15,556 8,728
1 Utility North Dakota 38 ND 179,508 46,672 46,672 46,672
1 Utility Oklahoma 40 OK 107,869 28,045 28,045 28,045
1 Utility Oregon 41 OR 18,709 14,774 15,903 15,622
1 Utility South Dakota 46 SD 15,003 3,901 3,901 3,901
1 Utility Texas 48 TX 637,207 165,662 165,662 165,662
1 Utility Utah 49 uT 32,056 7,698 10,356 8,186
1 Utility Washington 53 WA 8,744 22 22 22
1 Utility W yoming 56 WY 108,260 40,475 42,884 36,346
2,343,927 626,840 647,819 620,303
2  Smelters Arizona 04 AZ 43,000 -1,564 0 -4,300
2 Smelters New Mexico 35 NM 34,000 -1,236 0 -3,400
2 Smelters Utah 49 uTt 1,000 -36 0 -100
78,000 -2,836 0 -7,800
3  ALL Others Arizona 04 AZ 2,188 -80 0 -219
3 ALL Others Arkansas 05 AR 12,122 3,150 3,150 3,150
3 ALL Others California 06 CA 30,102 -1,095 0 -3,010
3 ALL Others Colorado 08 CcoO 10,325 -375 4,025 3,395
3 ALL Others Idaho 16 ID 13,135 -478 0 -1,314
3  ALL Others lowa 19 1A 52,402 13,623 13,623 13,623
3 ALL Others Kansas 20 KS 7,420 1,910 1,910 1,910
3 ALL Others Louisiana 22 LA 120,618 31,319 31,319 31,319
3  ALL Others Minnesota 27 MN 29,707 7,683 7,683 7,683
3  ALL Others Missouri 29 MO 103,531 26,884 26,884 26,884
3  ALL Others Montana 30 MT 19,682 5,103 5,103 5,103
3  ALL Others Nebraska 31 NE 8,901 2,299 2,299 2,299
3 ALL Others Nevada 32 NV 3,239 -118 0 -324
3 ALL Others New Mexico 35 NM 31,002 -1,127 0 -3,100
3  ALL Others North Dakota 38 ND 68,883 17,908 17,908 17,908
3 ALL Others Oklahoma 40 oK 22,350 5,783 5,783 5,783
3 ALL Others Oregon 41 OR 4,297 -156 232 -174
3  ALL Others South Dakota 46 SD 233 60 60 60
3 ALL Others Texas 48 TX 230,273 59,711 59,711 59,711
3 ALL Others Utah 49 uTt 11,033 -401 0 -1,103
3 ALL Others Washington 53 WA 30,479 7,917 7,917 7,917
3  ALL Others Wyoming 56 WYy 23,043 -838 115 -2,178
834,964 178,684 187,723 175,324
Point Sour ce To tals 3,256,891 802,687 835,542 787,827
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Table VII-16 s ummarizes regional SO, emissions for all of the 2 018 scenarios th at are
included in this rep ort. This emission summary is designed t o show how the SO, emissions
vary by scenario within and o utside the 9-State Commission Transport Region. Base year
1996 SO, emissions are also shown for comparison.

Table VII-16
Point Source SO , Emissions Summary by 2018 Scenario

2018 Command

2018 2018 2018 Command and Control

1996 Base Case Milestone and Control Case plus Uncertainty
9-State WRAP Region 746,105 633,159 510,000 477,146 524,860
Other 4 WRAP States 420,612 339,912 253,808 253,808 253,808
Tier 1 States 1,306,488 1,185,771 877,707 877,707 877,707
Tier 2 States 1,227,750 1,098,051 812,687 812,687 812,687
Total 3,700,955 3,256,893 2,454,202 2,421,348 2,469,062

H. AIR POLLUTION PREVENTION CASE

Two k ey recommend ations from the GC VTC focused on the developme nt of renew able
energy sourcesand promotion of energy conservation. Labeled the 10/20 goals, the
recommendation on development of renewable energy sources encouraged Stat es and tribes
in the Tra nsport R egion to u ndertak e steps that would in crease the use of renewable
energy to 10 percent of the regional power needs by 2005 and 20 percent of the regional
power needs by 2015. For energy conservation, the Commission supported the continued
development of energy effi ciency standards and suggest ed that the emphasis on energy
conservation be maintai ned withi n the changing electric power markets. In addition to the
10/20 goals and energy conservation recom mendations, the GCV TC suggested that future
modeling wor k be conducted to analyze the potential emission reductions, cost savings, and
secondary benefits associated with t he use ofrenewable energy, energy efficiency, and
pollution prevention.

The Air Pol lution Prevention Forum of WRAP has been charged with i mplementing the
air polluti on prevention recommendations of the GCVTC. The Air Pollution Prevention
Forum commissioned the ICF Consulting Group to analyze the potential emiss  ion
reductions, costs, and secondary regional economic impacts of meeting the 10/20 goals and
energy efficiency recommendations (ICF, 2002). This report incorporates the results of the
ICF analysis f or the Air Pol Iution Prev ention Forum in a sc enario that includes 2018
milestone case emission estimates for non-utility point sources.

The estimated SO, and NO, emission s by utility u nit for existing facilities, and b y State
for new s ources, were provid ed by the ICF C onsultin g Grou p. The percentage changes in
SO, and NO, emission s by unit w ere applie d to the 20 18 Mile stone Case emissions to
estimate air pollution prevention case emissions for this analysis. The ICF model also
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provided estimated SO , and NO, reductions for new sources. These new source emission
reductions were applied to the util ity uni ts in each State in proportion to 2018 milestone
case emissions. Because d the regional SO, trading program, the regional SO, emissions
total is the same in the air pollution preve ntion case as it wa s for the milestone ca se. There
is some shifting of SO, emissions among units and States, though. Regional NO, emissions
declin e by about 14 th ousand to ns (air pollu tion p reve ntion case versus mil estone case). A
State-level s umm ary of utility em ission cha nges by State from the 201 8 milesto ne case is
provided below. The tri bal new source changes were allocated t o Arizona. States not listed
had no emissions change.

Air Poll ution Preve ntion Case Emissi ons Change

State NO, tpy SO, tpy
Arizona -3,267 5,558
Colorado -1,370 -1,119
Nevada -430 -307
New M exico -7,053 -5,135
Utah -780 -595
Wyoming -1,374 1,598
Regional Changes -14,274 0

Table VII -17 presents the air polluti on prevention case results for point sources in the
nine C ommission Tra nsport R egion States. In the air p ollution pre vention case, nine-State
region point source SO, emissions are 510,000 tons.

The 22-State Region criter ia pollutant emissi on summaries for the air poll ution
prevention case are presented in Tables VII-18 and VI I-19.
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. Table VII-17
2018 Air Pollut@n Prevention Case Scenario - Point Source Emissions by Sector
9 Commission Transport Region States

2018 Emiss ions (tpy)

MTF Ftype FIPSST State Code State VOC NO, CO SO, PM,, PM, . NH.
1  Utility 04 AZ Arizona 700 91,331 7,205 67,085 3,434 1,659 8
08 CO Colorado 602 80,785 7,122 46,918 1,624 1,006 6
32 NV Nevada 369 43,825 3,073 19,294 5,607 2,506 3
35 NM New Mexico 783 84,762 7,077 65,756 9,161 2,707 4
41 OR Oregon 51 10,094 424 3,935 257 177 0
49 uTt Utah 430 75,229 5,317 23,763 2,561 1,135 3
56 WY Wyoming 1,238 102,439 11,346 69,383 11,100 6,612 0
4,173 488,465 41,564 296,134 33,744 15,802 24
2  Smelters 04 AZ Arizona 231 1,345 407 44,564 2,282 1,283 0
35 NM New Mexico 10 772 141 35,236 1,247 248 0
49 uTt Utah 8 230 92 1,036 322 130 47
249 2,348 639 80,836 3,850 1,661 48
3  ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,267 21,021 6,583 22
06 CA California 104,337 106,707 152,122 31,197 45,419 24,400 26,900
08 CO Colorado 43,784 48,767 47,858 10,701 29,746 17,246 175
16 ID Idaho 275 7,295 6,410 13,613 6,979 4,314 2
32 NV Nevada 1,740 8,601 26,741 3,354 16,652 5,856 86
35 NM New Mexico 23,148 63,171 52,616 32,129 1,328 523 128
41 OR Oregon 23,583 21,794 107,888 4,453 13,380 9,563 18
49 uTt Utah 12,811 27,851 55,474 11,434 18,094 10,979 1,111
56 WY Wyoming 27,473 35,741 59,242 23,880 20,940 13,145 1,153

246,995 361,865 532,656 133,028 173,559 92,609 29,595

Point S ource Totals 251,417 852,678 574,859 509,998 211,153 110,072 29,667




Table VII-18

2018 Air Polluﬁon Prevention Case Scenario - Point Source Emissions by State

22-State Region

2018 Emiss ions (tpy)

MTF Ftype FIPSST State Code State VOC NO CO SO, PM,, PM, NH,

1 Utility 04 AZ Arizona 700 91,331 7,205 67,085 3,434 1,659 8
1 Utility 05 AR Arkansas 918 50,964 7,248 71,496 1,654 1,140 98
1 Utility 08 CO Colorado 602 80,785 7,122 46,918 1,624 1,006 6
1 Utility 19 1A lowa 943 76,811 8,537 107,006 3,141 1,803 18
1 Utility 20 KS Kansas 1,192 91,664 9,207 81,153 2,166 1,370 65
1 Utility 22 LA Louisiana 1,973 75,803 17,077 75,680 3,116 1,933 925
1 Utility 27 MN Minnes ota 1,007 84,056 7,833 61,025 4,172 2,024 21
1 Utility 29 MO Missouri 2,053 113,515 13,678 261,759 3,061 2,014 26
1 Utility 30 MT Montana 405 26,030 3,382 12,862 4,136 2,062 5
1 Utility 31 NE Nebraska 514 46,631 4,070 45,946 1,014 703 8
1 Utility 32 NV Nevada 369 43,825 3,073 19,294 5,607 2,506 3
1 Utility 35 NM New Mexico 783 84,762 7,077 65,756 9,161 2,707 4
1 Utility 38 ND North D akota 1,357 108,558 15,808 132,836 3,604 2,095 15
1 Utility 40 OK Oklahoma 1,614 88,543 15,797 79,824 2,389 1,682 314
1 Utility 41 OR Oregon 51 10,094 424 3,935 257 177 0
1 Utility 46 SD South D akota 130 17,542 615 11,102 55 40 1
1 Utility 48 TX Texas 11,173 219,850 127,621 471,544 23,362 17,182 2,583
1 Utility 49 uT Utah 430 75,229 5,317 23,763 2,561 1,135 3
1 Utility 53 WA Washington 257 19,152 2,133 8,721 2,955 2,033 0
1 Utility 56 WY Wyoming 1,238 102,439 11,346 69,383 11,100 6,612 0
27,708 1,507,582 274,569 1,717,088 88,569 51,884 4,105

2 Smelters 04 AZ Arizona 231 1,345 407 44,564 2,282 1,283 0
2 Smelters 35 NM New Mexico 10 772 141 35,236 1,247 248 0
2 Smelters 49 uT Utah 8 230 92 1,036 322 130 47
249 2,348 639 80,836 3,850 1,661 48

3 ALL Others 04 AZ Arizona 9,844 41,938 24,305 2,267 21,021 6,583 22
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Table VII-18 (continued)

NS 2018 Emiss ions (tpy)
MTF Ftype FIPSST State Code State vVOC NO, CO SO, PM,, PM, . NH.

3 ALL Others 05 AR Arkansas 18,150 22,037 116,921 8,972 32,693 17,331 25,325
3 ALL Others 06 CA California 104,337 106,707 152,122 31,197 45,419 24,400 26,900
3 ALL Others 08 CO Colorado 43,784 48,767 47,858 10,701 29,746 17,246 175
3 ALL Others 16 1D Idaho 275 7,295 6,410 13,613 6,979 4,314 2
3 ALL Others 19 1A lowa 12,553 30,194 10,551 38,779 10,999 6,168 13,746
3 ALL Others 20 KS Kansas 33,283 103,540 78,427 5,510 18,801 13,120 19,237
3 ALL Others 22 LA Louisiana 150,180 241,227 576,864 89,299 35,746 26,038 72,214
3 ALL Others 27 MN Minnes ota 45,040 93,179 95,580 22,024 127,527 56,388 1,267
3 ALL Others 29 MO Missouri 91,069 42,155 194,103 76,648 77,163 28,954 36,372
3 ALL Others 30 MT Montana 7,451 18,536 57,226 14,578 11,105 5,882 293
3 ALL Others 31 NE Nebraska 12,954 15,074 21,165 6,602 11,163 4,418 19
3 ALL Others 32 NV Nevada 1,740 8,601 26,741 3,354 16,652 5,856 86
3 ALL Others 35 NM New Mexico 23,148 63,171 52,616 32,129 1,328 523 128
3 ALL Others 38 ND North D akota 610 11,493 7,939 50,975 1,981 1,439 16
3 ALL Others 40 OK Oklahoma 75,019 117,685 240,024 16,566 11,559 6,248 27,010
3 ALL Others 41 OR Oregon 23,583 21,794 107,888 4,453 13,380 9,563 18
3 ALL Others 46 SD South D akota 1,423 4,534 0 172 714 392 1
3 ALL Others 48 TX Texas 336,691 404,510 458,311 170,562 42,770 27,800 1,756
3 ALL Others 49 uTt Utah 12,811 27,851 55,474 11,434 18,094 10,979 1,111
3 ALL Others 53 WA Washington 26,253 45,665 273,848 22,562 11,365 7,974 6,660
3 ALL Others 56 WYy Wyoming 27,473 35,741 59,242 23,880 20,940 13,145 1,153
1,057,674 1,511,694 2,663,616 656,277 567,147 294,759 233,509

Totals 1,085,632 3,021,623 2,938,824 2,454,201 659,566 348,303 237,661




Air Pollutio n lérevention Case S cenario - Point Source Emissions - State Tot als

Table VII-19

22 State Region

2018 Emiss ions (tpy)

State voC NO, co SO, PM,, PM, . NH,

Arizona 10,775 134,615 31,917 113,915 26,736 9,524 30
Arkansas 19,068 73,001 124,170 80,468 34,346 18,471 25,423
California 104,337 106,707 152,122 31,197 45,419 24,400 26,900
Colorado 44,386 129,551 54,980 57,619 31,371 18,252 180
Idaho 275 7,295 6,410 13,613 6,979 4,314 2
lowa 13,496 107,005 19,088 145,785 14,140 7,971 13,764
Kansas 34,474 195,204 87,634 86,662 20,967 14,491 19,302
Louisiana 152,153 317,031 593,941 164,979 38,862 27,971 73,139
Minnes ota 46,047 177,235 103,413 83,048 131,699 58,412 1,288
Missouri 93,122 155,670 207,781 338,407 80,224 30,968 36,398
Montana 7,856 44,566 60,608 27,440 15,241 7,944 298
Nebraska 13,468 61,705 25,235 52,548 12,177 5,121 27
Nevada 2,109 52,426 29,814 22,648 22,260 8,362 89
New Mexico 23,941 148,706 59,834 133,121 11,736 3,477 131
North D akota 1,967 120,051 23,747 183,811 5,585 3,534 31
Oklahoma 76,633 206,228 255,821 96,390 13,948 7,930 27,325
Oregon 23,634 31,888 108,312 8,388 13,638 9,740 19
South D akota 1,553 22,076 615 11,275 770 432 2
Texas 347,864 624,359 585,932 642,106 66,132 44,982 4,338
Utah 13,250 103,310 60,882 36,233 20,977 12,244 1,162
Washington 26,510 64,816 275,981 31,283 14,320 10,007 6,660
Wyoming 28,711 138,180 70,587 93,264 32,040 19,757 1,153
Totals 1,085,632 3,021,623 2,938,824 2,454,201 659,566 348,303 237,661
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APPENDIX A
SOURCE CATEGORY LIST

Table A-1 lists the source categories (scc_ids) used in this analysis. Most of these
source categories origina te with the IAS model. Ho wever, some new source categories were
added in order to captur e the emission control differences that are expected for SCCs that
are included in the 1996 point s ource file, that were not presentint he 1990 file. New
source categories (scc_ids) that were added are shaded in Table A-1.

Table A-1 also lists th e expected unit | ifetim es (in years) that we u sed in this a naly sis.

Utility coal-fired unit lifetimes differ according to u nit size. Units of 100 M W or more are
expected to last 60 years, while smaller coal-fired units have 45-year expected lifetimes.
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> Table A-1
S List of Unique SCC_Ids and Descriptions

Scc_id

SCC Description

Expected Lifetime
(years)

Area Sources
aicobouc
aigaspuc
aingbouc
ainrdluc Nonroad
aiogp2uc
aiogpruc
aioibouc
aipetruc
aisolvuc
aragpruc
arbioguc
arcsoluc
argeoguc
arlfiluc
armisanc
arobrnuc
arothrnc
arrsoluc
arrwoduc

arsarcuc

Bituminous & Pulverized Coal Boilers With Unknown Control
All Gasoline Processes With Unknown Control

Natural Gas, Total: Boilers & IC Engine With Unknown Control
Off-Highway Vehicle Diesel, Ind. Equip. With Unknown Control
Oil & Gas Production, Petroleum With Unknown Control

Oil & Gas Production, Natural Gas With Unknown Control
Distillate Oil, Total: Boilers & IC With Unknown Control
Petroleum Refineries: General With Unknown Control
Industrial Solvents With Unknown Control

Agricultural Production - Livestock With Unknown Control
Natural Sources Biogenic With Unknown Control

Misc. Commercial Solvent Use With Unknown Control

Natural Sources Geogenic With Unknown Control

Landfills With Unknown Control

Miscellaneous Area Source With No Control

Open Burning With Unknown Control

Other Area Sources With No Control

Misc. Consumer Solvent Use With Unknown Control
Residential Wood Com bustion With Unknown Control

Architectural Surface Coating With Unknown Control



Table A-1 (continued)

g Expected Lifetime

Scc_id SCC Description (years)
Industrial Sources

inagpepm Industrial All Gasoline Processes With PM Control 38
inagpeuc Industrial All Gasoline Processes With Unknown Control 38
inchemnx Industrial Chemicals and Allied Products With NO, Control 48
inchemuc Industrial Chemicals and Allied Products With Unknown Control 48
incobonx Industrial Coal Boilers With NO, Control 45
incobopm Industrial Coal Boilers With PM Control 45
incobouc Industrial Coal Boilers With Unknown Control 45
incop2pm Industrial Copper Smelters - Fugitive With PM Control 77
incop2uc Industrial Copper Smelters - Fugitive With Unknown Control 77
incoppnx Industrial Copper Smelters - Captured With NO, Control 77
incopppm Industrial Copper Smelters - Captured With PM Control 77
incoppuc Industrial Copper Smelters - Captured With Unknown Control 77
ingspruc Industrial Natural Gas Production Other With Unknown Control 38
inngbouc Industrial Natural Gas Boilers With Unknown Control 30
inngcmnx Industrial Natural Gas Production, Compressors With NO, Control 30
inngcmpm Industrial Natural Gas Production, Compressors With PM Control 30
inngcmuc Industrial Natural Gas Production, Compressors With Unknown Control 30
inngflnx Industrial Natural Gas Production, Flares With NO, Control 30
inngflpm Industrial Natural Gas Production, Flares with PM Control 30
inngfluc Industrial Natural Gas Production, Flares With Unknown Control 30
inngrenx Industrial Natural Gas Reciprocating With NO, Control 30
inngrepm Industrial Natural Gas Reciprocating With PM Control 30



Table A-1 (continued)

g Expected Lifetime

Scc_id SCC Description (years)
inngreuc Industrial Natural Gas Reciprocating With Unknown Control 30
inngswpm Industrial Natural Gas Production, Gas Sweetening With PM Control 48
inngswuc Industrial Natural Gas Production, Gas Sweetening With Unknown Control 48
inoibonx Industrial Oil Boilers With NO, Control 45
inoibopm Industrial Oil Boilers With PM Control 45
inoibouc Industrial Oil Boilers With Unknown Control 45
inoipruc Industrial Oil Production With Unknown Control 38
inorchpm Industrial Other Miscellaneous, Organic Chemical With PM Control 48
inorchuc Industrial Other Miscellaneous, Organic Chemical With Unknown Control 48
inothrnc Industrial Other Combustion With No Control 48
inpeprnx Industrial Petroleum Process Fuel Use With NO, Control 30
inpeprpm Industrial Petroleum Process Fuel Use With PM Control 30
inpepruc Industrial Petroleum Process Fuel Use With Unknown Control 30
inperenx Industrial Petroleum Refineries With NO, Control 30
inperepm Industrial Petroleum Refineries With PM Control 30
inpereuc Industrial Petroleum Refineries With Unknown Control 30
insolvnx Industrial Solvent Use With NO, Control 48
insolvpm Industrial SolventUse With PM Control 48
insolvuc Industrial Solvent Use With Unknown Control 48
inwobonx Industrial Wood Boilers With NO, Control 45
inwobopm Industrial Wood Boilers With PM Control 45
inwobouc Industrial Wood Boilers With Unknown Control 45
ptsapluc Sulfuric Acid Plant--Contact Absorber (99.9% Conversion)



Table A-1 (continued)

& Expected Lifetime
Scc_id SCC Description (years)
ptsap2uc Sulfuric Acid Plant--Contact Absorber (99% Conversion) 53
ptsap3uc Sulfuric Acid Plant--Contact Absorber (98% Conversion) 53
ptsap4uc Sulfuric Acid Plant--Contact Absorber (97% Conversion) 53
ptsap5uc Sulfuric Acid Plant--Contact Absorber (93% Conversion) 53
ptescluc Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 2 Stage w/o Control (92-95% R emoval)) 53
ptesc2uc Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 3 Stage w/o Control (95-96% R emoval)) 53
ptesc3uc Sulfur Recovery Plant--Elemental Sulfur Production (Claus: 3 Stage w/o Control (96-97% R emoval)) 53
ptsrmpuc Sulfur Recovery Plant--Sulfur Removal Process (99.9% Rem oval) 53
ptesncuc Sulfur Recovery Plant--Elemental Sulfur Production (Not Classified) 53
ptincmuc Inorganic Chemical Manufacture 53
ptcokenc Coke Oven Plants 53
ptprhtuc Process Heaters 30
pticibuc Industrial, Commercial, & Institutional Boilers 45
ptpmtpuc Primary Metal Production (Steel, Molybdenum, Titanium, Aluminum Ore) 83
ptsmtpuc Secondary Metal Production 83
ptnmmpuc Nonm etallic Minerals Processing (Cement, Glass, Lime, etc.) 32.5
ptkrftuc Sulfate (Kraft) Pulping 45
ptrfnruc Refinery Sources (Process Heaters, TCCUs, etc.) 30
incochp Industrial Boiler--Cogen. Coal 45
inoichp Industrial B oiler--Cogen. Dist. Oil 45
inngchp Industrial Boiler--Cogen.--Natural or Process Gas 45
inco boil Industrial CO Boiler 45

inturb oil Industrial Oil-Fired Turbine 30



Table A-1 (continued)

g Expected Lifetime
Scc_id SCC Description (years)
inwbng ndustelNawralGesTwbine w0

ptothrnc Other Point Sources With No Control 48

Electric Ut ility Sources

utcoaloc Utility Coal Combustion With Other Control 60
utcoalsx Utility Coal Combustion With SO, Control 60
utcognnc Utility Cogeneration With No Control 45
utliqunc Utility Liquid Fuels With No Control 60
utngasnx Utility Gas Combustion With NO, Control 60
utngasoc Utility Gas Combustion With Other Control 60

utrenwnc Utilty Renewables With No Control 60




APPENDIX B
ELECTRIC UTILITY DATA SUMMARIES

This appendix provides the unit level electric utili ty data used in the 2018 emission
forecasts for the 9-State Commission Transport Region. Table B-1 compares 1999 and 2018
SO, and NO, emission s by unit. A rapaho e Units 1 and 2 re tire by 201 8. All othe r units
remain in se rvice. Table B-2 prov ides the electricity generation estimates by u nit that were
used to develop the 2018 emission forecasts. The 1996 and 1999 estimates are historical
values. The 2018 generation figures are estimated by bringing uni ts operating below an 85
percent capacity factor up t o 85 percent capacity util ization. Table B-3 summari zes the
generation valu es at the State level.
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Table B-1

Electrg Utilities - 1999 and 2018 SO, and NO, Emissions by Un it

State Plant Name ORISPL | UnitID 1999 NO, tons 2018 NO, tons 1999 SO, tons 2018 SO, tons
Arizona Apache Station 160 1 196 221 1 1
Arizona Apache Station 160 2 3,162 3,709 2,976 3,491
Arizona Apache Station 160 3 3,232 3,409 2,992 3,156
Arizona Cholla 113 **5 0 - -
Arizona Cholla 113 1 1,854 2,065 909 1,013
Arizona Cholla 113 2 3,278 4,487 1,254 1,717
Arizona Cholla 113 3 3,699 4,080 8,912 9,832
Arizona Cholla 113 4 4,353 5,591 7,987 10,258
Arizona Coronado 6177 UuiB 7,066 7,658 10,475 11,353
Arizona Coronado 6177 uz2B 6,062 7,261 9,522 11,407
Arizona Irvington 126 1 133 447 1 2
Arizona Irvington 126 2 184 587 4 11
Arizona Irvington 126 3 358 1,002 1 2
Arizona Irvington 126 4 1,730 3,485 2,857 5,756
Arizona Navajo 4941 1 12,144 13,750 5,854 1,529
Arizona Navajo 4941 2 11,471 11,471 1,822 1,822
Arizona Navajo 4941 3 11,659 12,632 1,486 1,610
Arizona Springerville 8223 1 5,794 6,172 9,576 10,200
Arizona Springerville 8223 2 5,936 6,570 8,811 9,752
Arizona Springerville 8223 3 0 - -
Colorado Arapahoe 465 1 953 0 716 0
Colorado Arapahoe 465 2 692 0 520 0
Colorado Arapahoe 465 3 1,324 1,682 1,070 680
Colorado Arapahoe 465 4 971 1,274 1,858 1,524
Colorado Cameo 468 1 1,072 4,388 585 2,396
Colorado Cameo 468 2 835 835 2,046 2,046
Colorado Cherokee 469 1 1,647 1,419 3,309 1,655
Colorado Cherokee 469 2 4,363 3,451 3,515 1,831
Colorado Cherokee 469 3 2,740 2,070 4,800 1,002
Colorado Cherokee 469 4 3,689 4,223 6,917 2,536
Colorado Comanche 470 1 3,676 4,195 6,492 7,408




Table B-1 (continued)

c- 4

State Plant Name ORISPL | UnitID 1999 NO, tons 2018 NO, tons 1999 SO, tons 2018 SO, tons
Colorado Comanche 470 2 3,403 3,902 7,208 8,264
Colorado Craig 6021 C1 5,240 5,539 4,730 5,001
Colorado Craig 6021 Cc2 7,261 7,619 4,486 4,707
Colorado Craig 6021 C3 4,260 6,115 1,446 2,076
Colorado Hayden 525 H1 3,886 3,886 1,554 1,554
Colorado Hayden 525 H2 3,332 4,158 5,125 1,442
Colorado Martin Drake 492 5 667 1,158 1,155 2,005
Colorado Martin Drake 492 6 1,287 1,610 2,395 2,996
Colorado Martin Drake 492 7 3,670 6,058 3,047 5,029
Colorado Nucla 527 1 1,038 1,038 1,476 1,476
Colorado Pawnee 6248 **2 0 0 - -
Colorado Pawnee 6248 1 5,320 5,320 16,666 16,666
Colorado Rawhide 6761 101 4,531 4,539 1,117 1,119
Colorado Ray D Nixon 8219 **NA1 0 0 - -
Colorado Ray D Nixon 8219 1 2,577 3,893 4,601 6,949
Colorado Ray D Nixon 8219 2 2 0 - -
Colorado Ray D Nixon 8219 3 2 0 - -
Colorado Valmont 477 14 0 0 - -
Colorado Valmont 477 21 0 0 - -
Colorado Valmont 477 24 0 0 - -
Colorado Valmont 477 5 1,014 1,727 2,835 966
Colorado WN Clark 462 1 666 856 253 325
Colorado WN Clark 462 2 918 1,184 349 450
Nevada Mohave 2341 1 9,895 12,479 19,440 3,678
Nevada Mohave 2341 2 9,870 12,263 19,200 3,578
Nevada North Valmy 8224 1 3,129 3,575 5,554 6,345
Nevada North Valmy 8224 2 3,495 3,765 1,275 1,373
Nevada Reid Gardner 2324 1 1,810 2,527 800 1,116
Nevada Reid Gardner 2324 2 2,703 3,627 863 1,126
Nevada Reid Gardner 2324 3 2,215 2,275 1,007 1,034
Nevada Reid Gardner 2324 4 3,035 3,846 524 664
New Mexico | Escalante 87 1 4,547 5,032 1,515 1,676
New Mexico Four Corners 2442 1 5,350 6,059 3,352 3,796
New Mexico | Four Corners 2442 2 3,294 3,973 3,254 3,924
New Mexico | Four Corners 2442 3 5,659 6,295 4,989 5,549




m

Table B-1 (continued)

State Plant Name E ORISPL | UnitID 1999 NO, tons 2018 NO, tons 1999 SO, tons 2018 SO, tons
New Mexico | Four Corners 2442 4 15,741 18,248 15,046 17,443
New Mexico Four Corners 2442 5 15,731 17,587 15,881 17,755
New Mexico | Raton 2468 4 7 - -
New Mexico | Raton 2468 5 275 432 159 250
New Mexico | San Juan 2451 1 5,751 6,926 5,745 6,918
New Mexico | San Juan 2451 2 6,541 7,745 5,023 5,947
New Mexico | San Juan 2451 3 9,530 9,912 9,885 10,281
New Mexico | San Juan 2451 4 8,172 9,598 8,772 10,302
Oregon Boardman 6106 1SG 8,944 10,094 16,577 18,709
Utah Bonanza 7790 1 5,700 5,700 1,135 1,135
Utah Carbon 3644 1 1,224 1,344 1,827 2,005
Utah Carbon 3644 2 1,752 2,090 2,561 3,056
Utah Hunter (Emery) 6165 1 6,493 7,491 2,636 3,042
Utah Hunter (Emery) 6165 2 6,837 7,149 2,962 3,097
Utah Hunter (Emery) 6165 3 6,969 7,943 1,447 1,648
Utah Huntington 8069 1 7,545 7,962 2,030 2,143
Utah Huntington 8069 2 7,467 7,664 11,870 12,184
Utah Intermo untain 6481 1SGA 13,332 13,741 1,566 1,614
Utah Intermo untain 6481 2SGA 14,926 14,926 2,132 2,132
Wyoming Dave Johnston 4158 BwW41 2,267 2,539 5,350 5,991
Wyoming Dave Johnston 4158 BwW42 2,301 2,470 5,568 5,976
Wyoming Dave Johnston 4158 BwW43 4,989 6,856 8,477 11,651
Wyoming Dave Johnston 4158 BwW44 8,009 8,795 8,507 9,341
Wyoming Jim Bridger 8066 BW71 10,453 10,790 7,673 7,921
Wyoming Jim Bridger 8066 BW72 10,171 10,171 7,920 7,920
Wyoming Jim Bridger 8066 BW73 8,017 9,844 6,484 7,962
Wyoming Jim Bridger 8066 BW74 9,341 9,954 3,703 3,946
Wyoming Laramie River 6204 1 5,927 6,095 3,748 3,854
Wyoming Laramie River 6204 2 6,242 6,382 3,615 3,696
Wyoming Laramie River 6204 3 5,521 5,870 3,706 3,940
Wyoming Naughton 4162 1 4,066 4,178 7,112 7,307
Wyoming Naughton 4162 2 4,625 4,820 9,576 9,979
Wyoming Naughton 4162 3 5,068 6,317 5,156 6,426
Wyoming Neil Simpson 4150 5 744 803 559 603
Wyoming Neil Simpson Il 7504 1 815 815 641 641




Table B-1 (continued)

State Plant Name :; ORISPL | UnitID 1999 NO, tons 2018 NO, tons 1999 SO, tons 2018 SO, tons
Wyoming Osage 4151 1 475 516 620 674
Wyoming Osage 4151 2 494 521 640 675
Wyoming Osage 4151 3 491 510 651 675
Wyoming Wyodak 6101 BW91 5,565 5,565 9,082 9,082
441,302 502,716 433,521 421,369
NOTE: *The source of the 1996 generator generation is either the EIA-76 7 gen erator-le vel data or the EIA-759 plant prim e fuel level data. If the source is

the 1999 EIA-759, there are three possibiliies: the boileris the only sttam boiler atthat plant (flag is '759"), or if there are several steam boilers at
that plant, the 1996 generation is prorated by that boiler's fraction of 1999 generation (flag is 'prorate 759' )or MW (flag is 'prorate 759 MW ).




Elecﬁic Utility Generation Estimates f or 1996, 1999, and 2018

Table B-2

State Plant Name ORISPL | UnitID 1996 Generation MWh 1999 Generation MWh 2018 Generation MWh
Arizona Apache Station 160 1 43,119.73 290,758 328,500
Arizona Apache Station 160 2 1,149,332 1,235,901 1,449,759
Arizona Apache Station 160 3 746,835 1,374,459 1,449,759
Arizona Cholla 113 **5 - - -
Arizona Cholla 113 1 622,060 759,492 846,134
Arizona Cholla 113 2 1,559,168 1,571,238 2,151,149
Arizona Cholla 113 3 1,469,935 1,949,887 2,151,149
Arizona Cholla 113 4 1,469,935 2,400,127 3,082,644
Arizona Coronado 6177 uiB 2,096,916 2,823,334 3,059,859
Arizona Coronado 6177 u2B 1,865,177 2,554,259 3,059,859
Arizona Irvington 126 1 51,994 141,853 476,544
Arizona Irvington 126 2 68,984 149,471 476,544
Arizona Irvington 126 3 15,218 177,898 497,568
Arizona Irvington 126 4 575,615 640,474 1,290,392
Arizona Navajo 4941 1 4,048,620 5,282,215 5,980,329
Arizona Navajo 4941 2 4,524,240 6,055,438 6,055,438
Arizona Navajo 4941 3 4,874,940 5,519,963 5,980,329
Arizona Springerville 8223 1 3,037,596 2,969,489 3,163,061
Arizona Springerville 8223 2 3,104,249 2,857,882 3,163,061
Arizona Springerville 8223 3 - - -
Colorado Arapahoe 465 1 177,886 195,898 -
Colorado Arapahoe 465 2 175,694 142,326 -
Colorado Arapahoe 465 3 226,537 257,968 327,624
Colorado Arapahoe 465 4 690,452 567,543 744,600
Colorado Cameo 468 1 39,547 40,032 163,812
Colorado Cameo 468 2 425,227 430,446 430,446
Colorado Cherokee 469 1 756,353 806,964 806,964
Colorado Cherokee 469 2 717,964 786,085 819,060
Colorado Cherokee 469 3 826,316 1,070,219 1,116,900
Colorado Cherokee 469 4 2,271,202 1,921,491 2,606,100
Colorado Comanche 470 1 2,101,061 2,283,757 2,606,100




Table B-2 (continued)

State Plant Name @RISPL UnitID | 1996 Generation MWh 1999 Generation MWh 2018 Generation MWh
Colorado Comanche 470 2 2,218,022 2,273,011 2,606,100
Colorado Craig 6021 C1 2,985,417 3,144,278 3,323,894
Colorado Craig 6021 Cc2 3,069,295 3,167,682 3,323,894
Colorado Craig 6021 C3 2,583,668 2,315,988 3,323,894
Colorado Hayden 525 H1 1,368,803 1,426,590 1,426,590
Colorado Hayden 525 H2 1,799,205 1,533,188 1,913,622
Colorado Martin Drake 492 5 130,732 252,254 437,989
Colorado Martin Drake 492 6 402,728 525,095 656,998
Colorado Martin Drake 492 7 748,058 663,052 1,094,562
Colorado Nucla 527 1 455,613 641,756 641,756
Colorado Pawnee 6248 **2 - - -
Colorado Pawnee 6248 1 2,931,983 3,977,069 3,977,069
Colorado Rawhide 6761 101 1,983,681 2,118,734 2,122,780
Colorado Ray D Nixon 8219 *NAL - - -
Colorado Ray D Nixon 8219 1 1,483,999 1,133,791 1,712,580
Colorado Ray D Nixon 8219 2 - - -
Colorado Ray D Nixon 8219 3 - - -
Colorado Valmont 477 14 - - -
Colorado Valmont 477 21 - - -
Colorado Valmont 477 24 - - -
Colorado Valmont 477 5 1,138,674 726,714 1,237,898
Colorado WN Clark 462 1 97,391 95,599 122,859
Colorado WN Clark 462 2 129,401 127,020 163,812
Nevada Mohave 2341 1 4,672,900 4,830,020 6,091,573
Nevada Mohave 2341 2 5,127,400 4,902,914 6,091,573
Nevada North Valmy 8224 1 1,320,202 1,657,133 1,893,220
Nevada North Valmy 8224 2 1,168,622 1,845,647 1,988,082
Nevada Reid Gardner 2324 1 730,626 608,132 848,844
Nevada Reid Gardner 2324 2 730,626 650,669 848,844
Nevada Reid Gardner 2324 3 786,509 826,708 848,844
Nevada Reid Gardner 2324 4 1,251,829 1,586,308 2,010,420
New Mexico Escalante 87 1 1,654,388 1,567,570 1,734,918
New Mexico Four Corners 2442 1 1,245,258 1,249,754 1,415,336
New Mexico | Four Corners 2442 2 744,048 1,173,577 1,415,336
New Mexico | Four Corners 2442 3 1,483,102 1,696,598 1,887,114




Table B-2 (continued)

ORISPL

State Plant Name Unit ID 1996 Generation MWh 1999 Generation MWh 2018 Generation MWh
New Mexico |Four Corners 2442 4 5,205,206 5,254,552 6,091,573
New Mexico Four Corners 2442 5 4,658,068 5,448,518 6,091,573
New Mexico |Raton 2468 4 - -
New Mexico |Raton 2468 5 18,331 35,516 55,845
New Mexico |San Juan 2451 1 2,102,314 2,232,002 2,688,006
New Mexico |San Juan 2451 2 2,213,587 2,201,034 2,606,100
New Mexico |San Juan 2451 3 3,387,799 3,823,137 3,976,164
New Mexico |San Juan 2451 4 3,720,991 3,385,445 3,976,164
Oregon Boardman 6106 1SG 1,752,907 3,697,900 4,173,483
Utah Bonanza 7790 1 2,693,181 3,227,344 3,227,344
Utah Carbon 3644 1 569,491 508,644 558,450
Utah Carbon 3644 2 841,759 709,194 846,134
Utah Hunter (Emery) 6165 1 3,115,671 2,880,999 3,323,894
Utah Hunter (Emery) 6165 2 2,979,952 3,365,058 3,518,235
Utah Hunter (Emery) 6165 3 3,150,037 3,237,899 3,689,999
Utah Huntington 8069 1 3,218,587 3,513,857 3,708,108
Utah Huntington 8069 2 3,190,381 3,612,483 3,708,108
Utah Intermountain 6481 1SGA 5,879,395 5,924,214 6,105,720
Utah Intermo untain 6481 2SGA 4,867,119 7,145,321 7,145,321
Wyoming Dave Johnston 4158 BW41 854,961 755,551 846,134
Wyoming Dave Johnston 4158 BwW42 884,814 788,341 846,134
Wyoming Dave Johnston 4158 BW43 1,476,528 1,243,386 1,708,857
Wyoming Dave Johnston 4158 BW44 2,741,777 2,441,081 2,680,560
Wyoming Jim Bridger 8066 BW71 3,143,839 4,168,505 4,302,857
Wyoming Jim Bridger 8066 BW72 3,740,723 4,312,754 4,312,754
Wyoming Jim Bridger 8066 BW73 3,258,844 3,504,071 4,302,857
Wyoming Jim Bridger 8066 BW74 3,617,301 3,916,950 4,174,228
Wyoming Laramie River 6204 1 4,109,227 4,127,009 4,244,220
Wyoming Laramie River 6204 2 3,313,180 4,005,116 4,095,300
Wyoming Laramie River 6204 3 3,613,283 3,851,355 4,095,300
Wyoming Naughton 4162 1 1,261,367 1,182,645 1,215,187
Wyoming Naughton 4162 2 1,418,192 1,554,881 1,620,250
Wyoming Naughton 4162 3 2,401,352 1,949,816 2,430,374
Wyoming Neil Simpson 4150 5 152,909 150,477 162,323
Wyoming Neil Simpson Il 7504 1 553,645 705,087 705,087




Table B-2 (continued)

ORISPL

State Plant Name Unit ID 1996 Generation MWh 1999 Generation MWh 2018 Generation MWh
Wyoming Osage 4151 1 75,884 78,725 85,629
Wyoming Osage 4151 2 78,287 81,218 85,629
Wyoming Osage 4151 3 79,488 82,465 85,629
Wyoming Wyodak 6101 BW91 2,844,233 2,819,563 2,819,563
177,358,959 195,895,832 219,753,176




Table B-3

Electric Utility Generation Estimates by State

9-State Commission Transport Region

State 1996 Generati on 1999 Generati on 2018 Generati on
MWh MWh MWh

Arizona 31,323,934 38,754,138 44,662,078
Colorado 31,934,909 32,624,550 37,707,903
Nevada 15,788,714 16,907,531 20,621,400
New M exico 26,433,092 28,067,703 31,938,129
Oregon 1,752,907 3,697,900 4,173,483
Utah 30,505,573 34,125,013 35,831,313
Wyoming 39,619,834 41,718,996 44,818,872
NOTE: Californiaand Idaho are notincluded in this table because their utility SO, emissions are negligible.
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Table B-4

Electric Utility 2018 SO, Emissions by Scena rio

9 Commission Transport

Region States

Control Case/

Command &

Base Case Milestone Case Control Case
State Plant Name Unit ID 2018 SO, (tons) | 2018 SO, (tons) 2018 SO, (tons)
Arizona Apache Station 2 3,491 3,491 911
Arizona Apache Station 3 3,156 3,156 823
Arizona Cholla 1 1,013 1,013 1,013
Arizona Cholla 2 1,717 1,717 1,717
Arizona Cholla 3 9,832 2,212 1,475
Arizona Cholla 4 10,258 10,258 2,331
Arizona Coronado ulB 11,353 3,363 5,009
Arizona Coronado u2B 11,407 3,320 5,033
Arizona Irvington 4 5,756 5,756 5,756
Arizona Navajo 1 1,682 1,682 1,682
Arizona Navajo 2 1,822 1,822 1,822
Arizona Navajo 3 1,610 1,610 1,610
Arizona Springerville 1 10,200 10,200 10,200
Arizona Springerville 2 9,752 9,752 9,752
Colorado Arapahoe 1 - - -
Colorado Arapahoe 2 - - -
Colorado Arapahoe 3 680 680 680
Colorado Arapahoe 4 1,524 1,524 1,524
Colorado Cameo 1 2,396 2,396 2,396
Colorado Cameo 2 2,046 2,046 2,046
Colorado Cherokee 1 1,655 1,655 1,655
Colorado Cherokee 2 1,831 1,831 1,831
Colorado Cherokee 3 1,002 1,002 1,002
Colorado Cherokee 4 2,536 2,536 2,536
Colorado Comanche 1 7,408 1,984 1,111
Colorado Comanche 2 8,264 1,820 1,240
Colorado Craig Ci 2,206 2,206 2,206
Colorado Craig Cc2 2,077 2,077 2,077
Colorado Craig C3 2,076 2,076 2,076
Colorado Hayden H1 1,554 1,554 1,554
Colorado Hayden H2 1,441 1,441 1,441
Colorado Martin Drake 5 2,005 2,005 301
Colorado Martin Drake 6 2,996 2,996 449
Colorado Martin Drake 7 5,029 5,029 754
Colorado Nucla 1 1,476 1,476 1,476
Colorado Pawnee 1 16,666 3,595 16,666
Colorado Rawhide 101 1,119 1,119 1,119
Colorado Ray D Nixon 1 6,949 1,563 1,042
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Table B-4 (continued)

Control Case/

Command &

Base Case Milestone Case Control Case
State Plant Name Unit ID 2018 SO, (tons) 2018 SO, (tons) 2018 SO, (tons)
Colorado Valmont 5 966 966 966
Colorado WN Clark 1 325 325 325
Colorado WN Clark 2 450 450 450
Nevada Mohave 1 3,678 3,677 3,678
Nevada Mohave 2 3,578 3,578 3,578
Nevada North Valmy 1 6,345 6,345 6,345
Nevada North Valmy 2 1,373 1,373 1,373
Nevada Reid Gardner 1 1,116 1,116 1,116
Nevada Reid Gardner 2 1,126 1,126 1,126
Nevada Reid Gardner 3 1,034 1,034 1,034
Nevada Reid Gardner 4 664 664 664
New Mexico Escalante 1 1,676 1,676 1,676
New Mexico  Four Corners 1 3,796 3,047 3,118
New Mexico Four Corners 2 3,924 3,049 3,224
New Mexico  Four Corners 3 5,549 4,233 4,558
New Mexico Four Corners 4 17,443 13,011 14,328
New Mexico  Four Corners 5 17,755 13,812 14,584
New Mexico  Raton 5 250 250 37
New Mexico San Juan 1 6,918 6,918 5,535
New Mexico San Juan 2 5,947 3,943 4,758
New Mexico San Juan 3 10,281 8,162 8,225
New Mexico  San Juan 4 10,302 10,302 8,242
Oregon Boardman 1SG 18,709 3,797 2,806
Utah Bonanza 1 1,135 1,135 1,135
Utah Carbon 1 2,005 2,005 2,005
Utah Carbon 2 3,056 3,056 3,056
Utah Hunter (Emery) 1 3,042 3,042 3,042
Utah Hunter (Emery) 2 3,097 3,097 3,097
Utah Hunter (Emery) 3 1,648 1,648 1,648
Utah Huntington 1 2,143 2,143 2,143
Utah Huntington 2 12,184 3,631 1,828
Utah Intermountain 1SGA 1,614 1,614 1,614
Utah Intermountain 2SGA 2,132 2,132 2,132
Wyoming Dave Johnston BW41 5,991 2,995 5,991
Wyoming Dave Johnston BW42 5,976 2,988 5,976
Wyoming Dave Johnston BW43 11,651 1,748 1,748
Wyoming Dave Johnston BW44 9,341 9,341 3,046
Wyoming Jim Bridger BW71 7,921 4,676 6,481
Wyoming Jim Bridger BW72 7,920 4,668 6,198
Wyoming Jim Bridger BW73 7,962 4,700 6,231
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Table B-4 (continued)

Control Case/ Command &
Base Case Milestone Case Control Case
State Plant Name Unit ID 2018 SO, (tons) 2018 SO, (tons) 2018 SO, (tons)
Wyoming Jim Bridger BW74 3,946 3,632 3,946
Wyoming Laramie River 1 3,854 2,753 3,854
Wyoming Laramie River 2 3,696 2,456 3,696
Wyoming Laramie River 3 3,940 2,815 3,940
Wyoming Naughton 1 7,307 1,692 1,096
Wyoming Naughton 2 9,979 2,167 1,497
Wyoming Naughton 3 6,426 6,426 5,029
Wyoming Neil Simpson 5 603 603 90
Wyoming Neil Simpson Il 1 641 641 641
Wyoming Osage 1 674 674 674
Wyoming Osage 2 675 675 675
Wyoming Osage 3 675 675 675
Wyoming Wyodak BW91 9,082 9,082 3,892
Totals 421,505 285,730 275,135
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