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Executive Summary

EXECUTIVE SUMMARY

South Coast AQMDRule 1146.21 Emissionsof Oxides of Nitrogen from Large Water Heaters,
Small Boilers and Process Heaters (Rule 1146.2), reguaigss of nitroger{NOXx) emissions

from natural gadired large water heaters, small boilers, and process hdladtifsave a rated heat
input capacity ofess tharor equal to two million British thermal units (Btu) per hoUhis rule

does not regulate residential gasd tank type water heaterated atessthan 75,000 Btu/hr heat

input, which are regulattunder Rule 1121 Control of Nitrogen Oxides from ResidentiBype,

Natural Gag-ired Water Heaters (Rule 1121); however, instantaneous water haatepol
heaters used in residential structuaes regulated by Rule 1146.2 due to the higher Btu ratings of
those type of units. The provisions of Rule 1146.2 are applicable to manufacturers, distributors,
retailers, installergefurbishersand operators.

Rule 1146.2 was initially adopted in January 1998est Available Retrofit Control Technology
(BARCT) assessment was conducted for the 2006 amendment where the NOx emission limits
were lowered from 30 parts per million by volume (ppmv) to 20 pmxeept for pool heaters,
which remained at 55 ppmv. The rule was last amended in 2018 to remove the exemption for
facilities in the REgional CLean Air Incentives Market (RECLAIM) andequire applicable new
installations in RECRIM facilities to meet the 20 ppv NOx emission limits.

Proposed AmendeRule 1146.21 Emissionsof Oxides of Nitrogen from Large Water Heaters
Small Boilersand Process Heate(BAR 1146.2) seeks furtheNOx emissionreductiors and
implementsthe 2022 Air Quality ManagementPlan (AQMP) Control Measure @CMB-01-
Emission Reductions from Replacement with ZeEmission or Low NOx Appliancesi
Commercial Water Heatin@ontrol Measure €€CMB-01).

For PAR 1146.2,taff conductec comprehensivBARCT assessment which includad analysis

of thetechnicalfeasibility and coseffectivenessof zeraemissiorNOXx technologiesPAR 1146.2
proposes to divide the applicable large water heaters, small boilers, and process heaters into
differentcategories and require zeemission (pm\) limits for new installations based on future
effective dates depending on the commercial availability ofeemission technologies. The zero
emission compliance dates &uether differentiated for units installed in new or existing buildings.
The future effective dates will allow time for the technology to mature, Mitger timelines
provided for the technologies thate not widely commercially available at this tirRAR 1146.2
also proposes zemmission limits for existing units that will reach the end of aggafter the
zeroemission compliance dates, with an exemption for units used for residential stractdires
smallbusinesesandprovides alternative compliance options and alse exemption to address
challenges transitioning to zeemnission technologiedn addition, PAR 1146.2 clarifies and
updates rule language, restructures the rule, and removes obsolete language.

PAR 1146.2will affect approximatelyt,07Q000 unitsn the South Coast AQMI5taff estimates
that upon full implementation, PAR 1146.2 wiglduce NOx emissions B/6tons per day (tpd).
Thepublic proces$or PAR 146.2consisted ofive working group meetings public workshop,
a public consultatiorandmultiple meetings with industrgtakeholderand technology vendots
obtain feedback.

PAR 1146.2 Draft Staff Report ES1 May 2024
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Chapter 1 Background

INTRODUCTION

Rule 1146.dimits NOx andcarbonmonaxide (CO) emissionsrom natural gadired large water
heaterssmallboilers, and process heatéhhathavea rated heat input capacigss than or equal
to two million Btu per hour(MM Btu/hr). The rulewas initially adopted in January 199&nd
beginning on January 1, 2000, the provisions okttule were applicable to manufacturers,
distributors, retailers, refurbishers, installensd operators of new unit8eginning July 1, 2002,
the provisions of thrule werealso applicable to operators of existing Typaniis.

In Rule 1146.2, units are split into two categories basedted heat inputapacity Type 1 units
for unitsrated atess than or equal to 400,000 Bter hour (kBtu/hr) and Type 2 units for units
rated atgreater than 40@Btu/hr and less than or equal tdvBviBtu/hr. Rule 1146.2 does not
regulate residential gdsed tank type water heateratedlessthan 75,000 Btuihheat input
which are regulated under South Coast AQMD Rule 1#Pivever instananeousvater heaters
also known as tankless wataratersand pool heaters used in residential structaregegulated
by Rule 1146.2 due to the higher Btu ratings of those tfpenits Units used in recreational
vehicles are exempt from the requirements of Rule 1146.2.

REGULATORY BACKGROUND

Rule 1146.2 was initially adopted in 1988d has beeamendedhree timesin 2005, 2006, and
2018. The &ble below summarizeghe currentNOx and CO emission limitsrequiredin Rule
1146.2.

Table 1-1. Current Rule 1146.2 NOx and CO Emission Limits
Equipment Category NOx Emission Limit* CO Emission Limit*

Type 1 Units, excluding

Pool Heaters 14 ng/J or 20 ppmv N/A**
Type 1 Pool Heaters 40 ng/J or 55 ppmv N/A**
Type 2 Units 14 ng/J or 20 ppmv 400 ppmv

* Nanograms per Joule (ng/J) of NOx (calculated as)®heatoutput or the specified ppmv of NOx or CO at
threepercent oxygen (&) correction, on a dry basis

**  Type 1 units are not subject to a CO limit by Rilel6.2but may be subject to CO limits by other South Coast
AQMD rules.

South Coast AQMD developeatie Rule 1146.2 Certification Program 1998 which requires
manufacturergo submit documentation for newnit models including source test reports, to
South Coast AQMD to demonstrate compliance with Rule 1146.2 emission limits.

Rule 1146.2as adoptedh Januaryl998 requirednew Type 2water heaters or boilers to meet an
emission limit of 30 ppmof NOxor 0.037 pound NOx per million Btu of heat inpunid 400ppmv

of CO. New Type Lnits were required to meet a NOx emission limit of 55 p@iNOXx or 40
ng/J of heat output. Compliance dates tfog emission limis were based on the date wiit
manufactureFollowing rule adoption, staff prepared three implementation stadiesquired by

PAR 1146.2Draft Staff Report 1-1 May 2024



Chapter 1 Background

the rule. Aworking group comprised of manufacturers, amkrs, utilities, and other interested
parties was convened to provide input and guidance to staff during each of the three
implementation studiesThe purpose of the third and final implementation stuellgase Ill
ImplementationStudy, was to evaluate the requirement for retrofit of units greater 4i@n
kBtu/hr and less than or equal t&/M Btu/hr (smaller Type 2 units). The findings of flease Il
Implementation Studyere presented at the JWBQP04 GoverningBoard meeting. The Phase Il
Implementation fidy recommended modifying retrofit requirements and evaluating whether
lower NOx emission limits were feasible for new equipment.

Based on the findings of the Phase IHiplementationStudy, Rule 1146.2 was amendeuh
January7, 2005 to requireexisting iruse equipmenb comply with the emission limit ondbe

unit reached 15 years ohit age and tcaddress technical and cost issues for the retrofit of existing
units The rulewasamened torequiresmallerType 2unitsupto 1 MM Btu/hr manufacturegbrior

to January 1, 200@ith unit age oved5 years to be retrofitte meet 30 ppmv NOkmit and

400 ppmv CQimit; andrequirelargerType 2unitsupto 2 MM Btu/hr manufacturedn and after
1992with unit age over 15 yeats be retrofitted to meet 30 ppmv NOXx limit and 400 ppmv CO
limit. Lower emission limits for new equipment were not considered for the Janz&§3 rule
amendment because additional time was needed to evaluate low NOx technologies and-their cost
effectiveness.

Rule 1146.2 was amended again in May 2006d@blish lowelNOx emission limits for new
equipmentStaff noted that the technology to reduce NOx emissions was availailenany of
the new Rule 1146.2 boilers and heaters sold met the proposed 2Olippim and that the
proposecamendedule allowedmanufacturers four to six years to design equipment whazhdv
meet the proposed limiNew manufactured unitatedgreater than 40RBtu/hr were requiredo
meet a NOx emission limit of 20 ppneffective January 1, 2010and new manufactured units
ratedless than or equal to 46®tu/hr, with the exception fopool heatershad to meet a 20 ppm
(less than 14 ng/J heat output) NOX liefiectiveJanuary 1, 2012Z'he NOx limit for pol heaters
rated less than or equal to 4kBtu/hr remained ab5 ppnv (or 40 ng/J heat outpubecauset
was deemed not costffectivefor this category to meet a 20 pprNOx limit at the time othe
rulemaking primariy due to the small number of hours these units operateyesar.

Rule 1146.2 waamended ir2018 along with Rule 1146Emissions of Oxides of Nitrogen from
Industrial, Institutional, and Commercial Boilers, Steam Generators, and Process,Heaters
Rule 146.1 7 Emissions of Oxides of Nitrogen from Small Industrial, Institutional, and
Commercial Boilers, Steam Generators, and Process Hegtter2018ule amendmergwereto
create landing rules anticipationof the sunset athe RECLAIM programwhen facilities would
be transitionedo a commandand-control regulatoy structure The amendment for Rule 1146.2
extenckdthe applicability taheRECLAIM facilitiesandrequired theRECLAIM facilities to meet
applicable NOx emission limits by December 31, 2088 new installations.The 2018
amendment also committethff to conduct a BARCT technology assessmgnianuary 2028
determine if a more stringent BARGQEquirementshould beapplied toexisting Type 2 units
operated irRECLAIM facilities. About 80 RECLAIM facilitieshave beendentified to operate
one or more Rle 1146.2 units

A technology assessmeotr Rule 1146.2vas completed by January 1, 2022, determining that the
NOx emission limitsshould bdoweredin orderto satisfyBARCT requirementsStaff evaluated
water heaters and boilers ratieds than or equal ® MM Btu/hr in both noRRECLAIM and
RECLAIM facilities andreviewed certification test reports submitted in recent years to understand

PAR 1146.2Draft Staff Report 1-2 May 2024



Chapter 1 Background

the actual emission levels of certified models and the potentighdisievingNOx emission
reductiors. Staff reviewed 137 source tests conducted since 201inhfisirequired to be certified
at 20 ppm for NOx emissions and found that 3fhits (28 percentof units) had NOx
concentration¢ess tharil2 ppnv and 21units (15 percentof units) hadNOx concentrations less
than 10 ppnv. As part of the 2021 technology assessmstaff met with stakeholderseeking
theirinputand onducted avorking groupmeetirg on December 16, 202%taff recommended
futureruleamendment anBARCT assessmenbd evaluate theotential for further NOxemission
reductions

2022AIR QUALITY MANAGEMENT PLAN

The 2022Air Quality Management PlafAQMP) adopted on December 2, 2022¢ fortha path

for improving air quality and meetirfgderal air pollution standards by striving for zemission
technologies across all sectoffie 2022 AQMP include€ontrol Measure &CMB-01, which

seeks further NOx emission reductions from commercial building water heating sauljEag to

Rule 1146.2Control Measure €CMB-01 proposed a emission redction of NOx by70to 75
percenty 2037 Thecontrol strategy focused orcambination of longerm regulation and shert

term incentivesvith a focusonreplagng existing water heaters with new ze¥mission unitsThe
incentive approach would achieve additional emission reduction, encouraging use and further
technologydevelopment of zeremission water heating for existing buildingAR 1146.2will
implementthe 2022 AQMPControl Measure &CMB-01.

AFFECTED INDUSTRIES

Rule 1146.2is applicable tananufacturers, distributonsefurlishess, retailersyesellers, installers
and operators of natural ghsed large water heatersmallboilers, and process heaters less than
or equal to 2 MMBtu/h The affected industries includeater heater and boilenanufacturing
and supply indstries, professional installers, afatilities and residentthat operate tesetypes

of water heaters and boilefdearly all industries will be affected by PAR 114652aff estimated

a total d 1,07Q000 unitsin the South Coast AQMBre regulated bPAR 1146.2

PUBLIC PROCESS

PAR 1146.2was developed through a public process liegiann the secondjuarterof 2023 and
included a series afiorking group meetings individual stakeholder meetingand site visits to
affected facilitiesSouth Coast AQMD staff held fiugorking group meeting on April 26, 2023,

June 7, 2023, August 30, 2023, October 19, 2023, and December 13TRé&&rking group is
composed of representatives from manufacturers, trade organizations, permit stakeholders,
businesses, environmental groups, puafiencies, consultants, and other interested pafies.
purpose of thevorkinggroupmeetingwast o0 pr esent aBARCThssessmestdn st af f
the development of the proposed amendmants NOx limits for PAR 146.2 Staff presented

initial preliminary draft rule language at thorking group meetingon December 13, 2023. A
public workshopwas held orFebruary 7, 2024and a public consultation was held leebruary

23, 2024 Staff presentedPAR 1146.2to the Stationary Source Committesn March 152024,

and April 19, 2024 andwill present it to the committee oiay 17, 2024 The tble below
summarizes thpublic meeting held throughout the development of PARI6.2and provides a
summary of the key topics discussed at each oivtir&ing group meeting.

PAR 1146.2Draft Staff Report 1-3 May 2024
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Background

Table 1-2. Summary of Working

Meeting Title

Meetings
Highlights

April 26, 2023 Working Group q
Meeting #1

1

1

1

1

1

June 7, 2023 Working Group q
Meeting #2

1

1

August 30, 2023 Working Group i
Meeting #3

1

1

1

1

October 19, 2023 Working Group q
Meeting #4

1

Rule Development Process
Rule 1146.2background

Rule approach

Unit types and NOx emissions
BARCT analysis overview
Initiated BARCT Assessment

Follow-up to stakeholder comments
from Working Group Meeting¢l

Discussion onlggnment with rules
and strategies of other agencies

Discussion ortost and electric grid
infrastructure

Follow-up to stakeholder comment:
from Working Group Meetingt2

Discussion omanufacturer survey

Federal, state, and utility incentives
for commercial appliances

Discussion on technologies and ott
regulatory requirements

Continuation of the BARCT
Assessment

Presentedosteffectiveness
methods, assumptions, and initial
results

Follow-up to stakeholder comments
from Working Group Meetingt3

ContinuedBARCT Assessment
Further discussion on applications

Further discussion on and updates
costeffectiveness

Key rule proposal foBARCT limits
for categories

PAR 1146.2Draft Staff Report 1-4
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Background

Date
December 13, 2023

Meeting Title

Working Group
Meeting #5

January 19, 2024

February 7, 2024
February 23, 2024
March 15, 24

Highlights

91 Follow-up to stakeholder comment:
from Working Group Meetingt4

1 Updates to baseline emissions and
costeffectiveness

1 Rulelanguagekey revisions
overview

Releasd Preliminary Draft Rule and
Staff Report

Public Workshop
Public Consultation

Stationary Source Committee

April 19, 2024 Stationary Source Committee
May 17, 2024 Stationary Source Committee
PAR 1146.2Draft Staff Report 1-5 May 2024



Chapter 1 Background

In addition, saff held numerous individual meetings with stakeholders who may be impacted by

this rulemakingand conducted multiple site visits various stakeholdershich are listed in the
table below

Table 1-3. Summary of Site Visits

Date Location

March 15, 2023 SCE Energy Education Center
June 8, 2024 SCEEnergy Education Center
June 29, 2023 Parker BoilerCo.

August29, 2023 RheemManufacturing CompanyRaypak
September 27, 2023 CedarsSinai Medical Center
September 29, 2023 Boeing Seal Beach

October 3, 2023 Disneyland
November 1, 2023 South Coast AQMD Boiler Room
DecembeB, 2023 Oakridge Mobile Home Park

January 11, 2024 Lake Los Selanos Mobile Home Park

January 11, 2024 Food 4 Less, La Puente

January 11, 2024 Extended Stay America, Chino Hills

January 17, 2024 Corona Del Rey Apartments

March 14, 2024 The Fountains Mobile Home Park

March 27, 2024 Berkeley Square Cleaners

April 17, 2024 Milt and Ediebs D

April 17, 2024 Perfect Cleaners

May 1, 2024 Amped Kitchens
May 1, 2024 All Day Baby (Restaurant)
May 2, 2024 Jia (Multifamily)

May 2, 2024 Pearl MDR (Multifamily)

PAR 1146.2Draft Staff Report 1-6 May 2024
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Chapter2 BARCT Assessment

INTRODUCTION OF BARCT ASSESSMENT

The purpose of BARCT assessment is to assess available pollution controls to establish emission
limits for specific equipment categories consistent with stateUsderHealth and Safety Code
Section 40406, BARCT is defined as:

Afan emission | imitation that i's based on
taking into account environmental, energy, and economic impwgetach class or category
of sourced

The BARCT assessment followgrameworkthroughthe rule development process and includes
public participationThe figure belowillustratesthe overall BARCT assessment approach.

Assess South Assess Assécs Other Assess Cost-Effectiveness BARCT

Coast AQMD Emission Reculatory Pollution p I b
Regulatory Limits of St Control an Increr-nenta Emission

Requirements | Existing Units i Technologies Cost-Effectiveness

Analyses Al

Technology Assessment

Figure 2-1. BARCT Assessment Approach

For PAR 1146.2,taff conducted a thorough technology assessment to evaluate the NOx control
technologies that will achieve the BARCT leeguipmensubject to RR 1146.2 The technology
assessment consists of four steps including the assessment of South Coast AQMD requirements, a
complete assessment of emission limits of existing units, review of other regulatory requirements,
and assessment of available pollution conieohnologiesCosteffectivenessvasestimatedor

each control technologyhich stdf has referenced fdhe proposed BARCT emission limit.

EQUIPMENT CATEGORIES

One of the first steps in the BARCT assessment is to establish the category of equiafient.
collaborated with the stakeholders to establish the cagsgloy accounting for the type of
equipment and other unique features of the u@itsnpared with the current Rule 1146.2, PAR
1146.2 defines Type 1 and Type 2 units by the same heat input capacities, except that additional
categories are defined for Type 1 and Type 2 units for different implementation schSthifes.
categorizedhe equipment subject RAR 1146.2aspresentedn Table2-1:

PAR 1146.2Draft Staff Report 2-1 May 2024



Chapter2 BARCT Assessment

Table 2-1. PAR 1146.2 Equipment Categories

Equipment Description

Category

Units with rated heat input capacitgss than or equal to 4@8tu/hr as
defined in the rule. Fareroemissionimit requirementsType 1lhigh

Type 1Unit temperatureinits, Type 1pool heatersandinstantaneoug/aterheaters
aredivided out for different implementation date
Units with rated heat input capacity greater than KB@y/hr andup to
Tvpe 2 Unit and including 2VIM Btu/hr as defined in the ruld-or zereemission limit
yp requrementsType 2high temperatureinits andinstantaneousater
heatersare divided out for different implementation date
Tvpe 1 Pool Units with rated heat input capacigss than or equal to 4@®tu/hr that
yIF—)Ieater are used for pool heatinijote thatpool heaters in the Type 2 size rang

are covered undehe Type 2waterheatercategory

Type 1High Referring to Type 1nits that ardigh temperaturenits, which are units
Temperature Unit  used to produce steam or to heat water ai@@elegrees Fahrenheit

Type 2High

Temperature Unit Referring to Type 2inits that arénigh temperatureinits.

Instantaneous
Water Heater
0200,000 Btu/hr

Instantaneous  Unitssized at or under RIM Btu/hr butgreaer than 20&Btu/hr that heat
Water Heater  Water only whewaterflows through a heat exchangé&here is no

> 200,000 Btu/hr = Storage tank for thiype of unit.

Units sizedat or unde00 kBtu/hr that heat water only whematerflows
through a heat exchang@ihere isno storage tankor thistype of unit.

BARCT ASSESSMENT

Assess South )
coastAQMD  Assessment of South Coast AQMD Regulatory Requirements

Regulatory Staff reviewed existing South Coast AQMD NOx regulatidios large
. Requirements . commercialwater heaters, boilers, process heatans, similar equipmeniThe
following table summarizes tlmirrentSouth Coast AQMD NOXx rules that staff
evaluated as part of the BARCT technology assessi@tft.presented the assessment of South
Coast AQMD regulatory requirements in Working Group MeetingrApril 26, 2023

Rules1146, 11461, and 1121

Rule 1146establishes emission limits fboilers, steam generators, and process heaters fueled by
gaseous fuelsyhich are segregated into three different grobbased on heat inpaapacity

1 Group | (greater than or equal to 75,000,000 Bfwehkcluding thermafluid heaters and
units operated at schools and universjties

1 Group Il (greater than or equal to 20,000,000 Btathd less than 75,000,000 Bty/h
excludingunits burningdigester and landfill gasesnd thermalfluid heaters and units
operated at schools and universitiasd
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1 Group Il (greater than or equal to 5,000,000 Btwdhd less than 20,000,000 Bty/h
excludingunits burningdigester and landfill gasesmdatmospheric units and thermal fluid
heaterk

By the 2008 amendment, Rule 1146 Group | units were required to meet aNOxe&mission
limit of 5 ppnv. Group Il and Il aresubjectto the9 ppnmv NOx limit.

Rule 1146.Jstablishes emission limits femall industrial, institutional, and commercial boilers,
steam generators, and process heaters with rated heat input greatavil&uzhr and less than
5,000,000 Btu/h Most of theRule 1146.1units aresubject tahe9 ppnmv NOXx limit.

Both Rules 1146 and 1146.1 include a limit of 12 p®x for atmospheric units and a limit of

30 ppnv for thermal fluid heaters. All units subject to Rule 1146 and 1146.1 fired by landfill gases
were required to meet NOx emissions limits of 25 pfoy January 1, 2015, and units fueled by
digester gas were required to meet 15 ppyJanuary 1, 2015.

Rule 1121establishe NOx emissiondimits for natural gadired waterheaterswith heat input
rates less than 75,0@80u/hrwhichare mostly tank typeater heatergsed in residentiduildings
Rule 112Irequires &NOx emissiorimit of 10 ng/J15 ppnv) with an exemption for water heaters
in recreational vehicles.

Table 2-2. South Coast AQMD Regulatory Requirements

Regulation/Rule Relevant Current NOx Emission Limits in ng/J or

Title Unit/Equipment Size ppmv at 3% Og, dry

1 7-9 ppm for units burning gaseousefs
5,000,000 tdess thar20,000,000

Btu/hr;
, o 1 5-9 ppnv for units burning gaseous
Rule 146 Industrial, Institutional, *  {e|sgreater tha20,000,000 Btu/h
Emissions of Oxides &nd commercial and less thai5,000,0008tu/hr;

Boilers, Steam q
Generators, and
Process Heaters
(greater than or equal

5 ppnv for units burning natural gas
greater than or equal #b,000,000
Btu/hr;

of Nitrogen from
Industrial,
Institutional, and

Commercial Boilers, {0 5,000,000 Btuh 1 12 ppmv for thermal f|L.IId heaters
Steam Generators, ; burning gaseous fuels;
rated heat input .
and Process Heaters capacity) 1 40 ppmv for nongaseous fuels;
1 12 ppmv for atmospheric units;
1 15 ppmv for units burning digester ga
1 25 ppmv for units burning landfill gas

PAR 1146.2Draft Staff Report 2-3 May 2024



Chapter2 BARCT Assessment

Regulation/Rule Relevant Current NOx Emission Limits in ng/J or

Title Unit/Equipment Size ppmv at 3% Oz, dry

Rule 1146.11 ISmgII I_nduTtrlaIC,j 1 7-9 ppnv for unitsgreater than 2
Emissions of Oxides C”S“t“t'on?‘ I gn " MM Btu/hr andless thard MM Btu/hr
of Nitrogen from Stoergmecg(;?era(:lozsén( burning natural gas
Small Industrial, ' 12 ppmv for atmospheric units;

- Process Heaters . )
Institutional, and (greater than 2 12 ppmv for thermal fluid heaters;
Commercial Boilers, 15 ppmv for units burning digester ga

St G t MM Btu/hr and less : ) _
eam Lenerators, - o eNiM Btu/hr rated 25 ppmv for units burning landfill gas
and Process Heaters

heat input capacity)
Large Water Heaters,
Rule 1146.2 Small Boilers and
Emissionsof Oxides Process Heatertegs
of Nitrogen (NOX) than or equal to 2
from Large Water MM Btu/hr rated heat

= =4 4 A

14 ng/J 20 ppmv(except for Type ool
heaterswhich areat40 ng/J 055 ppmv)

Heaters, Small input capacity

Boilers and Process excluding tank type

Heaters water heaters subject t
Rule 1121)

Rule 1121i Control
of Nitrogen Oxides
from Residential-
Type, Natural Gas
Fired Water
Heaters

ResidentialType,
Natural GasFired
Water Heaters (less
than 75kBtu/hr rated
heat inputcapacity

10 ng/JA5 ppnv (except for water heaters
used in recreational vehicles)

EmissionLevel of Existing Units
The next step of the BARCT assessment is to evaluate the eno$&gristing
Limits of units operating within the South Coast AQMPBor this step, taff evaluated
Existing Units | current South CoasAQMD NOx regulations for other similar combustion
equipment to assess potential technology tranSteif.reviewed 137 source tests
conducted since 201@sshown in thefigure below. For Type 1 ad Type 2units required to be
certified at 20 ppm for NOx emissionsstaff found that 3units (28 percentof units) had tested
under 12 ppwv and 21 units (15 percentof units) had tested under 10 ppmReviewing
certification tests conducted since 2017 indiddteat 33 percent of certified pool heaters teste
underl2 ppnv, with some testingt 3.3 ppmv.

Assess
Emission
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Figure 2-1. SourceTestData: NOx ppmv at 3 percentOxygenfrom Certification s

Other Regulatory Requirements
Assess Other  The next step of thassessment is to identify other agencies that regulate the
Regulatory  same or similar equipment and compare the regulatory requirements and
Requirements  omjgsjons limits. The purpose of this step is to evaluate if there are applicable
emissions limitdower than the current South Coast AQMD linthat should be
consideredT he table belovincludes the list of regulations by other agencies which staff reviewed
for applicable emissions limits. The specific emission limits and their impact on the BARCT
assessm included for each categoayediscussedaterfor each of the equipment categories.

With regards to zeremissionstandard$or building appliances,tber agencies are considering or
have already adopted similar rules, arslbaith Coast AQMD rule cannot be less stringent than a
statewide rule. The California Air Resources Boar@ARB) has commenced its rulemaking
process for potential stateide standard¢ o fidevel op @missionpstamdardsdoe 2z e r ¢
space and wat er h evdth potergial imgldmdntaiion in 20&% dorhnaitrech i a 0
in the2022State Strategy for the Sealimplementation PlahCARB held its firstpublic workshop

on May 10, 2023TheCal i f or ni a E n e CE)202¢C Biilding EsesgyEfficiehicy  (
StandardgEnergy Codepppl to newly constructed buildings and additions and alterations to
existing buildingsThe 2022 Energy Code encourages efficient electric heat pumps, establishes
electricready requirements for new homes, expands solar photovoltaic and battery storage
standards, and mafeBuildings whose permit applications are applied for on or after January 1,
2023, must comply witlthe 2022 Energy Codelhere are mandatory requirements for electric
ready and heat pump ready multifamily buildingsd the Energy Code discourages use of electric

I California Air Resources Board, 2022 State SIP Strated30,ttps://ww2.arb.ca.gov/sites/default/files/2022
08/2022_State SIP_Strategy.pdf

2 California Air Resources Boardero-Emission Appliances Meetings & Workshopgtps://ww?2.arb.ca.gov/our
work/programs/buildingdecarbonization/zeremissionappliancestandards/meetingsorkshops

3 California Energy Commission, 2022 Building Energy Efficiency Standards,
https://www.energy.ca.gov/sites/default/files/20P2CEC400-2022010 CMF.pdf
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resistance heating when an alternative method of heating is availdddeEnergy Codas
contained in Title 24, Part 6 of the California Code of Regulations and is updated every three years.

Bay Area Air Quality Management DistricBAAQMD) adopted Rule & i Nitrogen Oxides
Emissions from Natural GeSred Boilers and Water Heaters in March 20@®h zercemission

limits for 2031 implementatiohe BAAQMD analysis found that zeféOx 24Gvolt heat pump
water heaters are widely commercially available at sizes equivalent to existing natural gas systems
on market for commercial spac¢éschnology development and field testing is still needed to bring
compliant appliances of larger water heatersl boilers up to 24MBtu/hr to market; and
BAAQMD staff expects that the availability of zeNOx units will increaseand costs will
decrease over time. BAAQMD committed to an Implementation Working Group and reporting
back to their Board on technology developments and availalSliaff presented the assessment

of other regulatory requirements in Working Group Meetings #1 andiétdiled in the tables
below.

Table 2-3. Other Requlatory Reguirements

Regulatory Entity Regulation/Rule Relevant EmissionLimits

Rule 4308/ Boilers, Steam
GeneratorsandProcess Heaters
(units with a total rated heat input

S < EREN WEEllEy capacity ofgreater than or equal to

20 ppmv (except fopool

Air Pollution heaters greater than or equal t
Control District VB a"nd 228 than_2 75kBtu/hr and less than or
X MM Btu/hr) i Exemptsunits -
(Valley Air . : equal to 40&Btu/hr, which are
NN installed in manufactured homes
District) o : . at 55 ppmv)
units installed in recreational
vehicles, and hot water pressure
washers
Zero-emission limits with
implementation in 2031
- : Exempts units installed in
Bay Area Air Rul_e9-_6 I Nitrogen Oxides : manufactured homegg40 ng/J
. Emissions from Natural Gésired . o .
Quiality : . limit), units installed in
Boilers and Water Heate(anits . .
Management . . .. recreational vehicles, and
oo with total rated heat input capacity .
District of 75kBtu/hri 2 MM Btu/hr) pool/spa heaters with less that
(BAAQMD) ° 400kBtu/hr rated heat input

adopted in March 2023 . :
capacity used exclusively to

heat swimming pools, hot tubs
or spas

4 San Joaquin Valley Air Pollution Control Distri®ule 4308 https://ww2.valleyair.org/media/o5pduQoe/rule
4308.pdf

5Bay Area Air Quality Management Distrj@Rule 96, https://www.baagmd.gov/~/media/dotgov/files/rules/éeg
rule-4-nitrogenrroxidesfrom-fan-typeresidentialcentratfurnaces/2021
amendments/documents/20230315 rg@pAabpdf?rev=436fcdb037324b0b8f0c981d869e684d&sc lang=en
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Regulatory Entity Regulation/Rule Relevant EmissionLimits

2022 StateStrategy for the State
Implementation Plafadopted
California Air September 22, 2023yoposed
Resources Board measures for residential and
(CARB)® commercial buildingsAnticipating
Boardconsideratiorfor rule
adoptionin 2025

Propogdzeroemission limits
(GHG, NOx)for new
equipment and appliances sol
for use in both residential and
commercial buildingswith
implementation in 2030

On the local level, wer 60 cities and counties across California are considering policies to support
zeroemission appliances forew construction

Assess Assessment of Pollution Controlfechnologies
Pollution The next step is to research the commercially available emission control
Control technologies and seek information on any emerging emission control
Technologies = technologies. As part of this assessment, staff met with muttipfeufacturers
South Coast AQMD Rule 1146.2 is technology and fuel neutral and is focused
on achievinghe maximumNOXx emission reductionsossible

Staff assessed different pollution control technologies as part of the BARCT asse&iafént.
presented and discussed the pollution control technology assesswerkiimg group meetirg

The objective is to identify and evaluate control technologies, approaches, and potential emission
reductions.

Emerging Technology and ZereEmission Technology

Zero-emission technologiesich ahieat pumpgectric resistanceand fuel celtechnologeswere
explored as part of the BARCT assessmetaff conducted internet seaesh met with
stakeholders, and sent a survegnanufacturerso gather more information a@merging and zero
emissiontechnology.

Manufacturer Survey

On May 10, 2023, staff sent a survey to space and water heating manufacturers to gather
information on zereemission technologies, after sending an initial draft survey to stakeholders for
feedback on April 28, 2023. The survey covered types ofemriesion technology; applications

for installation in residential or commercial buildings; available models; energy efficiency ranges;
current annual sales in the South Coast AQMD region; incremental manufacturing cost for the
technology; concerns for thlechndogy; and focus of current and future developniegtaff
received eight responses to the manufacturer survey and presented the aggregate and anonymized
responses in theorking group meetingn August 30, 2023Vlanufacturers who responded to the
survey reported tt they providediir source and water source heat pump water heaitsrand

hybrid heating, cooling, and water heating, including split system units with heating capacity
between 60,000 to 250,000 Btu/hr; variable speed; ducted or ductless; indoor or outdoor; and

6 California Air Resources Board, 2022 State SIP Strategy, pht88s.//ww?2.arb.ca.gov/sites/default/files/2022
08/2022_StateSIP_Strategy.pdf

7 South Coast AQMDProposed Amended Rule 114g\anufacturer Surventtp://www.agmd.gov/docs/default
source/rulebook/ProposedRules/rule11461146.2and1146.2/manufacturesurvey--may10.xIsx?sfvrsn=6
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modular units (that can dynamically adjust their capacity) up to 2.2 MMBtu/hr. Manufacturers also
reported integrated units with up to 2 MMBtu/hr output. Manufacturers reported plans for future
heat pump water heater development, including: reduce negsssage tank capacity; improve
capacity and efficiency at lower ambient temperatures; improve efficiency through variable speed
compressor and pump control; increase outlet water temperature; utilize alternate refrigerants that
allow lower ambient and gher output temperature operation; expand integrated andpgtem
all-electric heat pumps (aio-water) tounits with larger heating capacities; expand water source

in addition to air source technologgnd expand efforts in modular design and commercial
hydronic heating heat pumps.

Manufactures who responded to the survajsoreported tht they providedectric resistance
elements for boilerselectric resistance singiktage compressor and fior pool heating; andll-
electric airto-water heat pump#or pool heatingManufacturers who responded to the survey
reported that they providdectric resistance storage water heater products up t&\80Mput
(approximatel\8 MMBtu/hr) and éectric resistancastantaneousater heater products up to 150
kW (approximately500,000Btu/Hhr).

Based orthe feedback from manufacturers, staff understandstibegis a range ofheat pump
and electric resistance units availalite replace gas units subject to this rulbowever
manufacturersvill continuedevelopment taimprove and expangeroemissionproducts.

Heat Pump Technology

Common zereemission water heating technology inclatheat pumpsHeat pumps operate like

a refrigerator or air conditioning unit by moving heat from one pswweh asir, water, or ground

to another. This technologyan beoverthree times more efficient than conventional appliances
andcan be useébr water heatingspaceheating andcooling For pool heating, heat pump pool
heaters are an option and amgnificantlymore efficient than electric resistance pool heating

An integrated heat pump with a water tank packaged as a singlasusitown in the image below,
can besized for commercial applicatiommdbe located indoorsAnother type of heat pump is a
split systemwith a water tank that can be located as fdifgsfeetaway from the heat pumps
shown in the image belown split systems the heat purtgkes heat from outdoor air rather than
indoor air
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Figure 2-2. Examples of Integrated Heat Pump (Left) and Split System Heat Pump (Right)

Some stakeholders have expressed concerns over how well heat pumps will operate in colder
climates such as the highltitude Iaations within the South Coast AQMDhere are heat pump
products available in the market that can operate at low temperatures, and the Northwest Energy
Efficiency Allianceb6s Qualified Products List
energy efficient in cold climates and protiithat can produce hot water via heat pump at negative

25 degrees Fahrenheit. Cold climaiat pumps can pull heat from the air even at beler
temperatureand are utilized in colder climates in the U.S. and abroad. Maine has one of highest
per capita hegbump adoption rates, outpacing Scandinavian countries, with rebates incentivizing
installation of approximately 116,000 heat pumps in a state that haestfeam 600,000 occupied
housing unitsHeat pump technology is also being adopted in states such as Vermont and Alaska,
and according to the International Energy Agency, 60 percerdroidy's buildings are fitted with

a heat pump.

One concern is whether sufficiently higlater temperatures needed to meet certain commercial
applications could be achieved by using a heat pump water H@atecommon practice is to use
abooster heatewhich can be electritg increasevatertemperaturepto 180 degreelSahrenheit

This would satisfy the domestic water temperature requirements for dietary, laundry, and
dishwashingThere aralsoproducts existing and emerging in the market that can meet the high
water temperature demand. For exampin internet search ahits sold or installed in U.S. or
Southern California with focus on high water temperatures found products providing water
temperature between 168nd 248degrees Fahrenheit, with waste heat recycling systems capable
of achieving up to 248 degrees Fahrenfditsis a type of technology where a heat puemfracts

wasted heat from a heat source (chilled water, cooling tower water, or any consistent waste heat)
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and raises the temperature to a useful leMa¢ heat pump allows reuse of kiemperature heat

(less than 140 degrees Fahrenheit). Through the refrigeration cycle of the heat pump, hot water
temperaturean beincreased up to 248 degrgeshrenheit Applications of waste heat include
sterilization; hot and chilled water for hotels, hospitals, schools, and universities; boiling processes
for food manufacturing; and othardustial processes. Waste heat application is opted for only
when there is an existing source that provides waste heat. It is not intended for large combustion
units to be installedvith the sole purpose ofcreatingwaste heat for a zemmission unitThe

energy efficiency of these produataries with Coefficient of Performance (COP) between 4.3

and 6.0, or between 4.3 to 6 times more efficient than electric resistance units. For many
commercial processes, heat pumps are a viable technology.

Staff recognizes that for steam, heat pump technology may not be viable in the market yet, and for
certain industrial processes, heat pump technology is not as mature and electric resistance options
are more expensive to operate due to the energy demanmhrAef the BARCT assessment,
including discussions with manufacturers, staff determined that a temperature threshold was
necessary to provide more time for the zemsission technology market to mature for high
temperature applicationés discussedibove, zeroemission technolags for providing water
temperaturesip to B0 degrees Fahrenhedire availableFurtherdiscussionin a later section
indicates thatCalifornia plumbing code hot water temperature requirementalsoeup to 180
degrees Fahrenheifor PAR 1146.2staff suggestedh temperature threshold oBQ degree
Fahrenheifor special consideration on high temperature applicgtionalign with the Code of
Feder al Regul ations-ddeéefi mwiotmmem cf at tlatavatesr d d retait
temperaturePAR 1146.2 provides a definition faorgh temperatureinits used to produce steam

or heat water above3Q degrees Fahrenheit, and the compliance schedule feezgssion limits
differentiateshigh temperaturenits with further implementation dates. Staff intends to conduct a
technologyassessment prior to the proposed implementation datésgiotemperaturaunits to

gather information on changes in technology development and availability.

Zero-emission technology for commercial and industrial applications is continuing to develop,
with New Belgium Brewing in Colorado partnering with AtmosZero on a pilot study to replace
their gas boiler with industrial electric heat pump technology in 20 facility is currently

operating at 329 degrees Fahrenheit. An air source heat pump water heater can be used to generate
steam (greater than 212 degrees Fahrentmrate in swizero temperatures, with potential
applications including breweries, dairies, plastics, pharmaceuticals, food, paper, and more. The
pilot studyhopes to result in an efhe-shelf product at a comparable price to a combustion unit.

The current unit is larger than the size range for 1146.2 units, with some potential for further
technology development for smaller units. The International Energyn&gg 6 s Technol
Collaboration Programme on Heat Pumping Technologies expectdenierature et pump
technologies to become more commercially available and implemented in coming’years

Electric Resistance Technology

Another common zeremission water heating technology is electric resistance water heating with
storageGenerally thisconsists oininsulated steel tank with two electric resistance elements that

8 Armstrong Internationdhc., https://armstronginternational.com/produt#teding/heapumppackages/

9The Colorado Surilew Belgium Brewing prepares for industrial heat pump that could cut its greenhouse gas
emissionshttps://coloradosun.com/2023/09/11/nbelgiumgreenhous@asesatmoszereéheatpump/

10 Annex 58,Task 1: Technologiesttps://heatpumpingtechnologies.org/annex58/task1/
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heat the waterThese units arevailable inalarge range of sizes ftlhe commercial markefor a
commercial electric boiler, m air intake or exhaust venting required There are also
instantaneoumini-tank (pointof-use) electric water heatemwhich provide hot water at the
consumption point and only heat water when necessary. For pool heating, electric resistance
swimming pool heaters are a more efficient option tharfiges pool heaters.

There are also commercial hybrid electric water heaters which utdiae gumpheatingand
electricresistancéneating These units gl heat from thesurroundingair to heat wateand se
less energy than a standard electric water heatesmmercial heat pump boiler would consist of
an dl-electric heat pump with an optional btifitbackup electric boiler for very cold days

Solar Water Heating Technology

Solar water heatings another option, wherekr thermal hot water systermange in size from
conventionaisized systems to large industrial applicatiansl consist oflat plate collectors, a
controller, pump, storagel'here are also swimming pool solar heaters which coaosisblar
collectors, filters, pumpsand control valves They can bestandalone units, witltollectors
mounted on roofs or anywhere near the pool

Fuel Cell Technology

Fuel cells havea broad range of applications from muitiegawatt systems to small units and
continue to expand with emerging technolodfeSost and durability are still critical challenges,
and studies have indicated price ranges between $4,000 to $20,000.péatkvel gas fuel cells
produce some NOx emissiorfstaff recognize the applications of zeremission fuel cells and
that this is aremerging technologyOver 100,000 fuel cells have been deployed in Europe and
over 300,000 units in Japanimarily for residential apjrations? Fuel cell adoption in California
currentlyis limited. However, fuel cell technology hdle potentialto replace existing units to
meet the zer@mission limits,and it is especially promisingor future high temperature
applications.

COST-EFFECTIVENESS AND INCREMENTAL COST-EFFECTIVENESS

Initial BARCT Emission Limit and Other Considerations

After completing the technology assessment, staff recommends an initial BARCT NOx emission

limit established using information gathered from the technology assessment. All provided
emission concentration values (i.e., initial and final) in this req@der to concentration in terms

of pars per million by volume (ppmv) based on a dry basis. Additionally, staff evaluates other
considerations that could affect the emission limits that represent BARCT, including limits for

those units operating close to thABCT NOx limits. Heat pumptechnologes are still the main
technologies that can achiewethe nearetermthe NOx concentration limits proposed FAR
1146.2Summary of the BARCT asses sbuosadon feasibdityist af f 6
shown below

11 U.S. Department of Energijulti-Year Research, Development, and Demonstration, Plan
https://www.energy.gov/sites/default/files/2017/05/f34/fcto_myrdd_fuel cells.pdf

2 PACE, Fuel Cell micreCogeneration reaches another milestone in Jdyitus.//pacesnergy.eu/fuetell-micro-

cogeneratiofreachesanothermilestonein-japan/
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Method for Cost-Effectiveness andncremental Cost Effectiveness Analysis

The South Coast AQMD routinelgonducts cosgffectiveness analysdsr proposed rules and
proposedamendedulesand regulations that result in the reduction of criteria paitgtaNOX,

SOx, VOC, PM, and CO). The analysis is used as asareaofthe relative effectiveness of a
proposal. lis generally used to compare and rank rules, control measures, or alternative means of
emissions control relating to the cost of purchasimgtalling, and operating control equipment to
achieve the projected emissioaductions.The majorcomponents of the cosffectiveness
analysis are capitalosts, emission reductiondiscount rateand equipmentseful life The cost
effectiveness foPAR 146.2wascompleted using thdiscounted cash flow methpexplained

below:

Discounted Cash Flow (DCF)

The DCF method converts all costs, including initial capital investments andegpststed in the
present and all future yearsusfeful life, to present valueConceptually, it is as if calculating the
numberof fundsthat would be needed at the beginning of the initial year to findrecenitial
capital investments and to set aside to pay off the annual costs as they occur in thEHetured
thatis set aside is assumed to be invested and generates a rate of return at therdisadhurgen.
The final costeffective measure is derived by dividing firesent vale of total costs by the total
emissions reduced over theseful life. The equation below is used for calculating €ost
effectivenessvith DCF. The equation wagresented in the 22 AQMP Socioeconomic Report
Appendix 2B (p. 2-B-3):
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Where O&M
PVF

Equation 2-1. Discounted Cash Flow Cost Effectiveness Equation

Operation and Maintenarcand
Present Value Factor

And the PVF is calculated as follows

) i
toof ' P
iz p |

Where r = real interest rate (discount rgtand
N = years of equipment life.

Equation 2-2. PVF Equation

Finally, Health and Safety Code Sectig0920.6 (a)(3) states thatn incremental cost
effectiveness assessment should be perfoonédentified potential control options that meet air
quality objective. To determine the incremental cedfectiveness under this paragraph, South
Coast AQMD calculatgthe difference in the dollar costs divided by the difference in the emission
reduction potentials between each progressively more stringent potential control option as
compared to the next less expensive mmption. Once the BARCT assessment is complete and
NOx limits are established, staff considers incrementally more stringent options to demonstrate
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t hat the NOx | i mit represents the fAmaxi mum d
categoryo The equation for incremental cesffectivenesss below

~CE ($ / ) _ Incremental Dif ference in Cost (Present Worth Value)
tons NOx reduced) ~ ncremental Dif ference in Emission Reductions (Lifetime Reductions)

Where I-CE = Incremental CosEffectiveness
Equation 2-3. Incremental Cost Effectiveness Equation

For PAR 114, staff did notidentify multiple control optionghat would meet the air quality
objectives. The 2022 AQMP sbjectiveis to transition to zer@mission technologies wherever
feasible and staftlentifiedtechnically feasibleercemissioncontrol options for each category of
equipment subject to Rule 1146.2; therefore, staff did not conduct aemiewtal cost
effectiveness assessment.

Summary of CostEffectiveness Analysisand Incremental CostEffectiveness Analysis

In orderto determine costffectiveness for the proposed BARCT limit®st informationand
estimates for the control equipmemeére obtained.Staff met withmultiple manufacturerand
stakeholder$o gather cost datnd estimatefor various types ofinits In addition, staff also sent

out a survey to the facilities to gatrezgruipment data arzbstinformationfor recentNOXx control
projects.After cost information was obtained, a bottoim approach evaluated each unit category
subject to PAR 1146.2 arabsteffectiveness analysis was conducted on a per equipment basis.
Baseline emissions for each equipment weaéculated using the assumption methodology
outlined inChapter 4

Natural GasFired Unit Efficiency

A major manufacturer recommended utilizing 95 percent efficiency fofigak units in cost
effectiveness calculation€urrenty products inthe market range from 8@ 95 percent, wh
older units being less efficierBome products in the market can rea®b percengfficiency, and
manufacturers suggested that future U.S. Department of E(igr§y DOE)or CEC standards
may be raised to require 95 percent efficien&g.not all units currently achieve 95 percent
efficiency, this assumptionesults inan overestimate of the cost to switch to zemzission
technologieshowever, theosteffectiveness assessment is for future available technaolegies
staff agreed to use 95 percent efficiencgssumptionFor Type 1 pool heaters, staff utiliz8d
percent efficiency to align wittheU.S. DOEstandard

Capacity Factors

The capacityfactor is the proportion of time the unit is expected to opeGairsistent with the
rule development process for the Rule 1146.2 amendments in 2006, the aasdysid the
capacity factor for Type 1 and Type 2 naturatfyeesi water heaters and boilers todde5percent,
meaning the unit is estimated to operate 21.5 percent of time at maximum heat input.CHpacity
assumption was takérom a manufacturer surve@pnducted during thgrevious Rule 1146.2 rule
development

Instantaneousn-demandunitsoperate at high heat for less time than tge units operateThe
Energy Star's estimated annual usagéifematural gafired instantaneousater heateexample
is 178 thermsr 17.8 MMBtu The analysislivided 17.8 MMBtu by8,760 hours in a yeavhich
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resulted in approximately,@32 Btu/hr.This numberis usel to estimate the capacity factmr a
typicalinstantaneouwater heaterated att50,000 Btu/hr2,032 Btu/hr+ 150,000 Btthr=0.0135

Incremental Installation, Maintenance, and Labor Cost

The PAR 1146.2analysispreviously consideredhegligible incrementalmaintenance and labor

costs since the requiremenibr zercemission ung is at the end ohatural gadired useful life,
whensimilar coss will be requiredor anothernatural gadired unit. Stakeholders commented

that installation costs for heat pumps are higher tbagas unitsnot including equipment costs

and stafincreasedheunit capitalcost of thezeroemissiorunits in the coseffectiveness analysis

by 20percentto represent additional installati@md othercosts For some units this may be an
overestimate, for some it may be an underestimate so applying the additional costs to all units is a
conservatie assumptionAs heat pumpnstallations become mowmmercially available and
common installation costare anticipated tbe comparable tmstallation costs for conventional

units.

Electrical Panel Upgrade Cost

In some instances, the transititm zereemission units will requirgéhe electrical panel to be
upgraded, whichvill addcosts for theowner or operator of the unitSor the coseffectiveness
analysisthe analysis relid on the panel upgrade cosstimat of $5,000from the 2022AQMP
and considered wseful life of 30 yeardor the panelHowever, thecostof an electrical panel
upgradewasadjustedo account fothis longer wsefd life of the electricalpanel versughe unit.
For panel upgrade cost the PAR 11462 costeffectiveness calculatio$2,500wasutilized for
pool heaters (considerinfpe 15-year useful life) and $4,200was utilized for other categories
(consideringthe 25-year usefd life). For some categories involving residential units, the panel
cost was spliin half to account for use by multipleesidential appliancef\dditionally, staff
assumed thd&0% of residential buildings would requei@anel upgradedata from TECH Clean
Californiag, the statevide heat pump rebate program, showed &9t of residential buildings
required a panel upgrade. Staff expea®o to be aroverestimate buis utilizing the more
conservative estimate in the analydidectrical panel upgrades will ndite required for all
instances whereonventional units are replaced witkroemission unitsso staff assessed the
costeffectiveness with and without the estimated cost of the upgrades.

Applicable Units Recategorization
PAR 1146.2 defines additional categories for Type 1 and Type 2 simit&/n in the figure below.

Type 1 Unit Type 2 Unit (greater than 400 kBtu/hr and | Rule 1146.2
(less than or equal to 400 kBtu/hr) up to and including 2 MMBtu/hr) Categories
I I

Instantaneous
Water Heater

PAR 1146.2
Categories

Instantaneous
Water Heater Type 2
(greater than Unit

Type 1 High Type 2 High

Type 1
Unit

Type 1 Pool

Temperature Heater

Unit*

Temperature
Unit*

(less than or
equal to 200
kBtu/hr)

200 kBtu/hr)

* High temperature units defined as units designed to produce steam or heat water above 180 degrees Fahrenheit

Figure 2-3. PAR 1146.2Applicable Units Recategorization

PAR 1146.2Draft Staff Report 2-14 May 2024



Chapter2 BARCT Assessment

Type 1 Water Heaters

For storage water heatets.S. DOE estimatesuseful lifeof 10to 15years®For the 2022 AQMP
Control Measure GCMB-01 development, thanalysisassumed 15 years afeful life for
commercial water heatet For this reason, the analysis fdlype 1water heatersassumes a
15year wseful life andfour percent discount ratend thus a PVF of 11.118s calculated per
Equation 22, andthe estimatedtost ofan electrical panel upgradé$2,500

Type 2 Water Heaters

Meetings and site visits with manufacturers during the rulemaking process indisatatllife
estimatesof under andover 25 years for gadired water heaterd-or Type 2waterheatersthe
analysisassumes a 2pear seful life andfour percent discount rathus a PVF of 15.622as
calculated per Equation2, andthe estimatedcostan electrical panel upgradé $4,200.

Type 1 Pool Heaters

According to U.S. DOE, heat pump swimming pool heaters work efficiently as long as the outside
temperature remains above tfamgeof 45 to 50 degrees Fahrenheit. The cooler the outside air
thata heat pump drawiin, the less efficienit is. However, as outdoor pools arere frequently

used during warm and mild weather, thresluced efficiencys generally not an issuéleat pump

pool heaters may cost more than naturailfgad pool heaters, but they typically have much lower
annual operating costs duetheir higherefficiency. With proper maintenance, heat pump pool
heaters typically last longer than gas pool heaters. U.S. DOE estimates that with proper installation
and maintenance, heat pump pool heaters cahOastmore years® For Typel pool heatersthe
analysisassumes a gear wseful lifeandfour percent discount ragnd thus a PVF of 11.118s
calculated per Equation2, andthe estimatedcostfor an electrical panel upgradé $2,500. If
splitting the panel cost between pool heating and other residential appliances, the panel cost is
$2,500 +4 = $625 The analysis alsatilizes the residential utility rate forecast for Typedbl

heaters.

Type 1 andType 2High Temperature Units

Meetings and site visits with manufacturers during the rulemaking process indisafatllife

estimatef under andver 25 years for gadired boilers or high temperature unitor Typel

and Type2 high temperature unitshe analysisassumes a 2pear seful life andfour percent
discount ratend thus a PVF of 15.62as calculated per Equatior22andthe estimatedostfor

an electrical panel upgradé $4,200

Instantaneous Water Heatesr

U.S. DOE estimates aseful life of more than20 years for instantaneowsater heater&® For
instantaneouwater heaterghe analysiassumes a 2gear wseful life andfour percent discount
rate and thus a PVF of 15.622s calculated per Equation22and the estimatedtost ofan

B U.S. Department of Energyafikless or Demant@lype Water Heaters
https://www.energy.gov/energysaver/tankiesslemandtype-waterheaters

14 South Coast AQMD, 2022 AQMMm{tps://www.agmd.gov/docs/defatdburce/clearair-plans/airquality-
managemenplans/2022air-quality-managemenplan/finak2022agmp/appendiiv-a.pdf?sfvrsn=18

15U.S. Department of Energiieat Pump Swimming Pool Heatghstps://www.energy.gov/energysaver/heamp
swimmingpooktheaters

16 U.S. Department of Energyafikless or Demant@lype Water Heaters
https://www.energy.gov/energysaver/tankiesslemandtype-waterheaters
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electrical panel upgrade &4,200. If splitting the panel cost between pool heating and other
residential appliances, the panel cost is $4,20@-$1,05Q

Estimating Fuel Switching Cost

The analysigonsideedthe cost impacts of transitions from conventional combusteating that
usesnatural gas taeroemission technologigbat use electricitas part of the cosdffectiveness
assessmenkor this assessmete analysis relied upon ttieel price estimateshich are based

on a combination of CE& 2023 Integrated Energy Policy Report and Energy Information
Administration (EIA) national level forecasts. The current CEC forecast extends5® 20
Electricity forecasts are based on tiwes AngeleDepartment of Water and Power (LADWP) and
Southern California EdisonSCE planning areas. Natural gas forecasts are only based on
Southern California Gas company forecastsSasthern California Gas compaisythe primary

gas utility in the regionf-orecasted prices will not match observed electric and natural gas prices
in any given year and may differ materially. Current prices are affected by demand and supply
shocks, geopolitical factors, and other considerations which are all unfobdéeablawever, the

CEC forecasts are created through a rigorous modeling process and reflect the best available
expectation for future prices in the region. CEC forecasts are released every two years.

The analysigitilizes the residential utility rate forecast for Typpdbl heates andinstantaneous
water heatersand commercial utility rate forecast for other units.

Sincethe forecasted prices for LADWP and SCE diffaffcalculated a weighted average price
based on the population served by each utility as follows

1 LADWP: 4 million + 17.2 million Population served by LADWP = regional populajien
0.23
91 SCE: 13.2 million + 17.2 million = 0.77

To estimatethe fuel switching cosby categoryfor replacement ohatural gadired units with
zeroemissiontechnology the analysis

1. Estimatel the daily electricity demand (in kWh) of the electric unit which will be replacing
the existing natural gas fired unit

2. Estimatel the daily natural gas demand (in therms) of the existing natural gas fired unit

3. Multiplied the daily demand for each fuel type by the number of operating days in a year to
estimate the annual energy demand of each unit

4. Multiplied the annual energy demand in each year and for each fuel type by the forecasted
price of each fuel in that year to estimate the annual fuel cost for each unit

5. Nettedthe difference between the total electricity cost and total natural gas cost to estimate
incremental fuel switching cost in each year

The listof stepsexplains the process to estimate switching costs of a singl@ haianalysis also
utilized a ttomup calculationwith individual units that fill similar roles from different
categoriesThe daily electricityandnatural gas demandalues wereestimated by the following
approacks, where aggable
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Energy Input Estimate Method

With this methodthefuel switching cost$or electric replacement unitgere estimatetbased on
electric input values (kWh) provided liye unit manufacturer

Energy Input Calculation Method

For situations vierethe energy inputvasnot provided bya unit manufactureran alternatemore
conservativamethodthan the Energy Input Estimate Methads relied uporio calculate fuel
switching costwhichi s ref erred to here as t hehefelBreer gy
certain factors that th alternatenethod does ndéke intoaccountFor example, whil¢heEnergy

Input Calculdion Methodassumes the same amounepégy outputfor thegasunit and electric
replacement unitia hot waterthe oversizing of heat pumps replacing ge&ed units and cycling

losses may not be representéd calculat daily kWh input

Gas UnitRating inBtu/hr x 24 hours >Gas Unit GpacityFactor + 3,412.14 Btu/kWh x
Gas Unit Efficiency- COPHeat Pump Efficiency

Equation 2-4. Energy Input Calculation Method Equation
Note that 1 kWh = 3,412.14 Btu
Costand CostEffectiveness
CostEffectivenessScreeningThreshold

The 2022 AQMP stablisheda costeffectiveness screening threshold of $325,000 per ton of NOx
reduced based on 2021 dollai$e 2022 AQMP stated that iB screeninghreshold will be
adjusted based otine annual California Consumer Price Index (CHPAR 1146.2 currently
considers a $349,0Qter ton of NOx reducedosteffectiveness screening threshold using 2022
dollars The2022 AQMP threshold is neither considered a starting point for control costs, nor an
absolute cap

Type 1 Water Heater

The analysiconsideredhe potentialreplacement of a 76,000 Btu/hatural gadired Type 1
waterheater with a zer@mission heat pump water heafene @pital cost fora natural gadired

unit is estimated at $7,00@hich wasderivedfrom the Rule 1146.2 May 20Gthal staff report

which estimatedhe cost fora unit with a heat rating raimg from 100,000to 300,000 Btu/hand
adjusted to present value by the CPI Inflation Calculator. A manufacturer provided the capital cost
of $11,000 for a zeremission indoor packaged commercial heat pump unit with a COP of 4.2.
The annual energy input of 5,841 kWh was provided by the manufacturer for the unit. The unit
water use is 350 gallons per ddyAdding anadditional 20 percent to the zeemission unit cost

to address installation castsults in $13,200 for the zesmission unit.

By applyingthe Energy Input Estimate Method, the calculation for kWh of daily energy input is
5,841 kWh + 365 days = 16 kWh daily input. Fuel switching cost savingd &)@0®. In terms of
costeffectiveness, without a panel upgrade, there are cost savind9@0@0 per ton of NOx
reducedwith a panel upgrade, castvings ar&93,000per ton of NOx reduced

For contrast, by applyinthe Energy Input Calculation Method, the calculation for kwh of daily
energy input is 76,000 Btu/hr x 24 hours x 0.215 capacity factor x 0.95 natufaledasgnit

17 AO Smith,https://assets.hotwater.com/damroot/Original/10003/A0SZE55000.pdf
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efficiency + 3412.14 Btu/kWh + 4.2 heat pump COP = 26 kWh daily input. Fuel switching cost
savingsis $1,000. In terms of costffectiveness, without a panel upgrade, there is a cost of
$201,000 per ton of NOx reducedvith a panel upgrade, the cost B98000 per ton of NOx
reduced

Type 2 Water Heater
Type 2 Water HeateBcenariol: Replacementith Six Integrated Heat Pumps

The analysizonsideredhe potentialreplacement of a 500,000 Btu/hatural gadired Type 2
waterheater with six 76,000 Bturflzercemission integrated heat pump water healérs.@pital

cost fora natural gadired commercial tank type high efficiency unit is estimated at $14,000,
which was derivedrom the Rule 1146.2 May 20Ghal staff reportwhich estimatedhe cost for
aunit with a heat rating ranging froa00,000to 500,000 Btu/hand adjusted to present value by
the CPI Inflation CalculatoiThe analysis alsoonsidered a case presented by an installer where
two 500,000 Btu/hunits were replacedith seven integrated heat pumps. In this case, the second
500,000 Btu/h unit and the seventh heat pump were for redundancy purposte aoalysis
considered the replacement of one 500,000 Biudtural gadired unit with six zereemission

heat pumps. A manufacturer provided the capital cost of $11,000 for oremasion indoor
packaged commercial integrated heat pump unit with a COP oft Z;apital cost for the six
zergemission heat pumps is $66,000, which is the cost of the individual heat pump multiplied by
six. The annual energy input of 5,841 kWh was provided by the manufacturer for oleldimity

an additional 20 percent to the zeemission unit cost to address installation cost results in
$79,200 for the zergmission unk.

By applyingthe Energy Input Estimate Method, the calculation for kWh of daily energy input is
5,841 kWh + 365 days 6 units= 96 kWh daily input. Fuel switching cost savings at&&000.

In terms of coseffectiveness, without a panel upgrade, the cost sawitigse $178000per ton

of NOx reducedwith a panel upgrade, the cost savingisbe $164,000per ton of NOx reduced

By applyingthe Energy Input Calculation Method, the calculation for kWh of daily energy input
is 500,000 Btu/hr x 24 hours x 0.215 capacity factor x 0.95 naturdirgdsunit efficiency +
3412.14 Btu/kWh + 4.2 heat pump COP = 171.03 kWh daily input. Fuel switchstgavings
are$9,000. In terms of cogffectiveness, without a panel upgrade,abstis $197,000per ton of
NOx reducedwith a panel upgrade, the cost &18000per ton of NOx reduced

Type 2 Water HeateBcenario2: Replacementvith Two Split Heat Pumps

A major manufacturer recommended a different replacement case for Wwaterheaters and
recommended replacing one 500,000 Btaéitural gadired unit with two large split heat pumps
with a COP of 4.38 paired with a 4@@llon tank for an anticipated capital cost of $70,500.
Adding anadditional 20 percent to the zeemission unit cost to address installation cost results

in $84,000 for the zeremission unitCapital cost for the natural géised commercial tank type

high efficiency unit is estimated at $14,000, taken from the Rule 1146.2 May 2006 staff report
estimated cost for the 400,0600,000 Btu/hunit range and adjusted to present value by the CPI
Inflation Calculator.

18 Lochinvar,https://www.lochinvar.com/products/commereiatpumpwaterheaters/veritusir-source
commercialheatpumpwaterheater/
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The energy input (kWh) for this scenanwas not provided by the manufactyrso the analysis

did not apply the Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input is 500,000 Btu/hr x 24 hours x 0.215
capacity factor x 0.95 natural gased unit efficiency + 3412.14 Btu/kWh + 4.38 heat pump COP

= 164 kWh daily input. Fuel switchingpst savings aré&19,000. In terms of costffectiveness,
without a panel upgrade, the ces$179000per ton of NOx reducedvith a panel upgrade, the
cost is $94,000per ton of NOx reduced

Scenario 2provides a coseffectiveness value estimaless thanthe 2022 AQMP cost
effectiveness screening threshold$349,000per ton of NOx reducedscenario2 has aslightly
higher capital costf $4,800 greater tharscenariol.

Type 1 Pool Heater

The analysigonsideredhe potentiateplacement of a 125,000 Btufiatural gadired pool heater

with a 90,000 Btu/hzercemission heat pump pool heat&s of December 2023n internet
searchfor a 125,000 Btu/hnatural gadired unitindicated thathe @pital cost is $1,808 The

table belowpresentother natural gas water heater cost exampiained viaan internet search.

For example, s.0f December 2023n internet search ford®,000 Btu/inzeraemission heat pump
indicated that theapital cost is $4,10¢ The heat pump has a COP of 5Afding anadditional

20 percent to the zefemission unit cost to address installation cost results in $4,920 for the zero
emission unit.

Table 2-4. Natural gas water heater cost examples from internet search
Heat Heat Heat
Output  Price ($) Output Price ($) Output  Price ($)

Btu/hr Btu/hr Btu/hr
105,000 2,000 206,000 2,000 300,000 4,000
125,000 2,000 240,000 3,000 333,000 4,000
156,000 2,000 264,000 3,000 360,000 4,000
180,000 3,000 266,000 3,000 404,000 4,000

By applyingthe Energy Input Calculation Method, the calculation for kWh of daily energy input
is 125,000 Btu/hr x 24 hours x @Dcapacity factor x @4 natural gadired unit efficiency +
3412.14 Btu/kWh + 5.7 heat pump COBA1kWh daily input.Fuel switching cost savings are
$3,000. In terms of costffectiveness, without a panel upgrade, the isdt1,000per ton of NOx
reduced with a panel upgrade, the cost B8®00 per ton of NOx reducedVhen splitting the
panel cost between residential apptes, witha quarterof the panel cost for pool heating, the
costeffectiveness estimate éest savings 0$4,000per ton of NOx reduced

191n the Swim https://intheswim.com/p/e462024mastertemgow-nox-125kbtu-naturalgaspookspaheater
with-cord--limited-warranty/387225.html

20|n the Swim https://intheswim.com/p/w3hp210Q4eatpre90k-btu-230wtitanium-digital-electricpoolheat
pump/340101.html
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Type 1High Temperature Unit
Type 1High Temperature UnitScenariol: Replacementvith Heat Pump Unit

The analysigonsideredhe potentiareplacement of a 399,000 Btu/hatural gadired Type 1
boiler with a 365,000 Btu/hheat pump. A manufacturer provided a capital cost of $24,000 for a
399,000 Btu/hnatural gadired Type 1boiler. A manufacturer provided a capital cost to consumer
of $185,000 for a 365,000 Btu/heat pump using waste heat with a COP of?6A&dding an
additional 20 percent to the zeemission unit cost to address installation cost results in $222,000
for the zereemission unit.

The energy input (kWh) for this scenanmwas not provided by the manufacturer, so the analysis
did not apply the Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input is 399,000 Btu/hr x 24 hours x 0.215
capacity factor x 0.95 natural gased unit efficiency + 3412.14 Btu/kWh + 6.3 heat pump COP

= 90.99kWh daily input. Fuel switching cost savings ar2$00. In terms of costffectiveness,
without a panel upgrade, the c@s$559,000 per ton of NOx reducedvith a panel upgrade, there

is a cost of $88,000per ton of NOx reduced

Type 1High Temperature UnitScenario2: Replacementvith Electric Resistance
Unit

The analysisonsidered replacement of a 399,000 Btuwéttural gadired Type 1boiler with a
358,000 Btu/helectric boiler. A manufacturer provided a capital cost of $24,000 for a 399,000
Btu/hr natural gadired Type lboiler. As of December 2023n internet search fa 358,000
Btu/hr electric resistance boiléndicatedthat thecapital costis $25,0002> The analysis also
assumd a 100 percent efficiency for electric resistance uridding anadditional 20 percent to

the zereemission unit cost to address installation cost results in $30,000 for theramsion

unit.

The energy input (kWh) for this scenanwas not provided by the manufacturer, so the analysis
did not applythe Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input is 399,000 Btu/hr x 24 hours x 0.215
capacity factor x 0.95 natural gled unit efficiency + 3412.14 Btu/kWh 573.22kWh daily

input. Fuel switching cost 810,000 In terms of coseffectiveness, without a panel upgrade, the
costis $2,734,000per ton of NOx reducedvith a panel upgrade, the cis$2,753000per ton of

NOx reduced

Type 2High Temperature Unit

Type 2High Temperature UnitScenariol: Replacement o1 MMBtu Unit with
Heat Pump

The analysigonsideredhe potentiateplacement of a MM Btu/hr natural gadired Type 2boiler

with a 1,709,000 Btuthheat pump. A manufacturer provided a capital cost of $32,500 for a 1
MM Btu/hr natural gadired Type 2boiler. A manufacturer provided a capital cost to consumer of
$280,000 for a 1,709,000 Btw/heat pump using waste heat with a COP of B&ding an

21 Armstrong International, Inchttps://armstronginternational.com/products/armstrongcombitiembpumps/
22 ecomfort,https://www.ecomfort.com/ElectstndustriesEB-NB-105-208/p18338.html
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additional 20 percent to the zeemission unit cost to address installation cost results in $336,000
for the zereemission unit.

The energy input (kWh) for this scenanmwas not provided by the manufacturer, so the analysis
did not applythe Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input 8l Btu/hr x 24 hours x 0.215 capacity
factor x 0.95 natural gaged unit efficiency + 3412.14 Btu/kWh + 5.9 heat pump COP = 243.5
kWh daily input. Fuel switching cost savings at®&&000. In terms of costffectiveness, without

a panel upgrade, there is a cost 258000 per ton of NOx reducedvith a panel upgrade, the
costis $264,000per ton of NOx reduced

Type 2High Temperature UnitScenario2: Replacement o MMBtu Unit with
Electric Resistance

The analysiconsidered replacement of aMM Btu/hr natural gadired Type 2boiler with a 1
MM Btu/hr electric boiler. A manufacturer provided a capital cost of $32,500 fovia Btu/hr
natural gadired Type 2ooiler. As of December 2023an internet seardbr a 1IMM Btu/hr electric
resistance boiléndicatedthat thecapital costs $34,000% Adding anadditional 20 percent to the
zeroemission unit cost to address installation cost results in $40,800 for therzisgion unit.

The energy input (kWh) for this scenanmwas not provided by the manufacturer, so the analysis
did not applythe Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input 81 Btu/hr x 24 hours x 0.215 capacity
factor x 0.95 natural gaged unit efficiency + 3412.14 Btu/kWh =436.64kWh daily input.
Fuel switching cost is $830,000 In terms of coseffectiveness, without a panel upgrade, there
is a cost of 8,722,000per ton of NOx educedwith a panel upgrade, there is a cost28%2000

per ton of NOx reduced

Type 2 BoilerScenario3: Replacement o2 MMBtu Unit with Heat Pump

The analysisonsideredhe replacement of a RIM Btu/hr natural gadired Type 2boiler with a
2,286,000 Btu/hheat pump. A manufacturer provided a capital cost of $43,500 fiviNd Btu/hr
natural gadired Type 2boiler. A manufacturer provided a capital cost to consumer of $462,000
for a 2,286,000 Btufhheat pump using waste heat with a COP of Adding an additional 20
percent to the zeremission unit cost to address installation cost results in $554,400 for the zero
emission unit.

The energy input (kWh) for this scenanmwas not provided by the manufacturer, so the analysis
did not applythe Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input i81&I Btu/hr x 24 hours x 0.215 capacity
factor x 0.95 natural geffred unit efficiency + 3412.14 Btu/kWh + 6.1 heat pump COP =031
kWh daily input. Fuel switching cost savings aB3$000. In terms of costffectiveness, without

a panel upgrade, there is a cost 85000 per ton of NOx reducedvith a panel upgrade, there

is a cost of $56,000per ton of NOx reduced

Instantaneous Water Heater

I nstantaneousWater HeaterScenariol: Replacementvith Electric Resistance
Tank Type Unit

23 acomfort,https://www.ecomfort.com/ElectrindustriesEB-NB-300-480/p18335.html
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The analysisassumed that a 150,000 Btuffatural gadired instantaneousvaterheater could be
replacedwith a 75gallon electric resistance tank type ufihe analysis alsassumed thahe
installation costvould be approximately 2%ercent otheproject cost. Drawing from an E3 study,
the natural gafired unit capital cost is $3,700 x 0.75 = $2,775 for a 150,000 Bnstantaneous
water heater’* As of December 2023n internet searcfor a 75gallon electric resistance tank
type unitindicated that theapital cosis $2,100%° Adding anadditional 20 percent to the zero
emission unit cost to address installation cost results in $2,520 for themesion unit.

The energy input (kWh) for this scenanmwas not provided by the manufacturer, so the analysis
did not applythe Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input is 150,000 Btu/hr x 24 hours x 0.0135
capacity factor x 0.95 natural ghsed unit efficiency + 3412.14 Btu/kWh%3.53kWh daily

input. Fuel switching cost isl$,000 In terms of coseffectiveness, without a panel upgrade, there

is a cost of $,078000per ton of NOx redced with a panel upgrade, there is a cost 02%3000

per ton of NOx reduced

I nstantaneousWater HeaterScenario2: Replacementvith Electric Resistance
I nstantaneoudJnit

The analysisassumed that a 150,000 Btuffatural gadired instantaneousvaterheater could be
replaced by an electric resistamgstantaneousnit. The anéysisassumed that installation cost is
approximately 2%ercent otheproject cost. Drawing frothe E3 study, the natural gdised unit
capital cost is $3,700 x 0.75 = $2,775 for a 150,000 Bindtantaneousvater heater.As of
December 2023n internet searcfor an electric resistangastantaneousnit indicated that the
higher end capitalastis $2,3002° Adding anadditional 20 percent to the zegmission unit cost
to address installation cost results in $2,760 for the-@erigsion unit.

The energy input (kWh) for this scenaneas not provided by the manufacturer, so the analysis
did not apply the Energy Input Estimate MethoBy applyingthe Energy Input Calculation
Method, the calculation for kWh of daily energy input is 150,000 Btu/hr x 24 hours x 0.0135
capacity factor x 0.95 natural ghiged unit efficiency + 3412.14 Btu/kWh%3.53kWh daily

input. Fuel switching cost isl$,000 In terms of coseffectiveness, without a panel upgrade, there

is a cost of $,123000per ton of NOx redced with a panel upgrade, there is a cost 08338000

per ton of NOx reduced

InstantaneousWater HeaterScenario 3: Replacementwith Heat Pump Tank
Type Unit

The analysisssumed that a 150,000 Btuffatural gadired instantaneousvaterheater could be
replacedwith a residential 65gjallon storage volume heat pump with a COP of Bi& analysis
alsoassumed thahe installation cost iapprximately 25percent ofthe project cost. Drawing
from an E3 study, the natural gii®d unit capital cost is $3,700 x 0.75 = $2,775 for a 150,000
Btu/hr instantaneouwaterheater. Energy Stdoy U.S. EPAprovidedinformation ona 64-gallon

24E3, Residential Building Electrification in Californi@age 32, Figure-Z, https://www.ethree.com/wp
content/uploads/2019/04/E3_Residential Building_Electrification_in_California_April_2019.pdf

25The Home Depofttps://www.homedepot.com/p/RhedvtarathorEclipseLight-Duty-75-gatCommercial277-
Volt-12kW-Field-ConvertibleNon-Metallic-Electric WaterHeaterMELD75-TB-277-Volt-12-
kW/305422236

%Carbon SwitchTank | ess Wat er HRetpst/erbongvitch.eomiaskles@iteiheaerbuyers

quide/
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storage volume heat pump with a Uniform Energy Factor of, 3wdch has a capital cost of
around $2,000 from internet searétEnergy Star provides 178 therms per yeairfstantaneous
and 1,233 kwh for an equivalent heat puig@ding anadditional 20 percent to the zeemission
unit cost to address installation cost results in $2,400 for theeraission unit.

By applyingthe Energy Input Estimate Method, the calculation for kwWh of daily energy input is
1,233 kWh + 365 days = 3.4 kWh daily input. Fuel switching casiss savings d$600. In terms

of costeffectiveness, without a panel upgrade, sasingsare$185000per ton of NOx reduced
with a panel upgrade, the cost EE2®00per ton of NOx reduced

When splitting the panel cost between residential appliancesawjttarteiof the panel cost for
pool heating, the costffectiveness estimate is castvingsof $63,000.

By applyingthe Energy Input Calculation Method, the calculation for kWh of daily energy input
is 150,000 Btu/hr x 24 hours x 0.0135 capacity factor x 0.95 naturdirgdsinit efficiency +
3412.14 Btu/kWh =+ 3.0 heat pump COP = 4.51 kWh daily input. Fuel switcbistgs 4,000. In
terms of coseffectiveness, without a panel upgrade, there is a costCif@O0per ton of NOx
reducecwith a panel upgrade, there is a cost288000per ton of NOx reduced

When splitting the panel cost between residential appliancesawjttarteiof the panel cost for
pool heating, the cosffectiveness estimate is cost @28 000per ton of NOx reduced

Whenapplyingthe Energy Input Calculation Methéor gasfired instantaneousnits replaced by
heat pumpsthere is a higher energy input (kWh) and higher fuel switchingnduish mayresult
from oversizing Theenergy input (kWhjnay beoverestimated

Summary of Coskffectiveness
Thefollowing tablesummarizes theosteffectiveness estimates for each category.

Table 2-5. Cost-Effectivenessfor PAR 1146.2 Categories
Cost-Effectiveness Cost-Effectiveness
($,Ton), No Panel ($,Ton), With Panel
Upgrade Upgrade
Category Replacewith  Epergy

Input
Estimate

Energy
Input
Estimate

Energy Input
Calculation

Method Method Method Method

Energy Input
Calculation

Type 1 Water

Heater Heat Pump (190,000) 201,000 (93,000) 298,000

Six Heat
Pumps  (178,000) 197,000  (164,000) 212,000
Type 2 Water  (integrated)

Heater
Two Heat

Pumps (Split) 179,000 - 194,000

27 Energy Starhttps://www.energystar.gov/productfinder/product/certifieaterheaters/details/2408601
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Cost-Effectiveness
($,Ton), With Panel

Cost-Effectiveness
($,Ton), No Panel

Upgrade Upgrade
Categor Replacewith
Ho0 s Energy Energy Input Energy Energy Input
Input : Input :
. Calculation ! Calculation
Estimate Method Estimate Method
Method Method
Heat Pump - 11,000 - 58,000
Type 1 Pool ' Heat Pump
Heater and Split - - (4,000)
Panel Cost
Type 1High Heat Pump - 559,000 - 578,000
Temperature Electric
Unit Resistance - 2,734,000 - 2,753,000
Type 2High Heat Pump - 257,000 - 264,000
Temperature loctri
Unit Electric - 2,722,000 - 2,812,000
(1 MMBtu) Resistance
Type 2High
Temﬁﬁff‘t“re Heat Pump - 152,000 - 156,000
(2 MMBtu)
Heat Pump (185000 101,000 12,000 298000
Heat Pump
and Split - - (63,000) 223,000
Panel Cost
Instantaneous Electric
Water Heater = Resistance - 3,078,000 - 3,275,000
Tank Type
Electric
Resistance - 3,123,000 - 3,320,000
Instantaneou:

The osteffectivenessraluesfor mostcategoriesn PAR 1146.2wereless tharthe $349,000per
ton of NOxscreening threshojdhus,zercemission Q ppm\) technologies areonsidered cost
effective. While some osteffectiveness valigeare greater tharthe 2022 AQMP screening
thresholdof $349,000per ton of NOx reduceduture effective compliance dates will allow for
market growth in the next0 years Market growthfor emerging technologidgpically includesa
price decreaseCurrently the market syply is limited andsome of thezeroemissionunits staff
evaluatedrequire preplanning and adjustmeptior to installation which will involve a
considerably higher cost. Ong®reunits are commercialized and soldodisthe-shelfunits, staff
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expect costs to drop. Staf$ proposing to conduct a technology assessment prior to the
implementation of the zeremission units that had a high cestectiveness and will reassess costs
at that time.

ProposedBARCT Emission Limit
Health and Safety Code Secti@ections 40920.6(a)(1) and 40920.6(a)(2)
requirethat prior to adopting rules to meet the requirement of BARIDE, or
BARCT more potential control options which achieve the emission reduction objectives
Emission of the rule must be identified and the cosffectiveness assessmeutt the

Limit potential control option(s) must bsonducted The final proposed BARCT
emission limit for each class and category is the emission limit that achieves the
maximum degree of emission reductions and is detehto be coseffective.
The following table summarizes the proposed NOx limits that represent BARd@fe applicable
CO limits for each class and categofe zereemission technologies staff evaluated operate on
electricity anchave zero CO emissions in addition to zero NOx emissions; Jstatfeés proposing
zeraemission limits for both pollutants
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Table 2-6. Proposed BARCT NOx and CO Emission Limits Compliance Schedule, and

Unit Age
NOx and
Equipment (.:O. Building . Unit Age
Emission Compliance Date
Category Limi Type VEES)
imits
(Ppmv)
. New January 1, 202
Type 1 Unit* 0 S 15
Existing January 1, 2029
Instantaneous New January 1, 202
Water Heater 0 S 25
200,000 Btu/hr Existing January 1, 2029
Instantaneous New January 1, 2028
Water Heater 0 o 25
> 200,000 Btu/hr Existing January 1, 2031
New January 1, 202
Type 1 Pool Heater 0 S 15
Existing January 1, 2031
) New January 1, 202
Type 2 Unit** 0 — 25
Existing January 1, 2031
i New January 1, 2029
Type 1 High _ 0 - ry o5
Temperature Unit Existing January 1, 2033
Type 2 High New January 1, 2029
Temperature Unit 0 25
P Existing January 1, 2033
* Referring to a Type finit that is not aigh temperatureunit, pool heater, olinstantaneous/aterheater

*x Referring to a Type Bnit that is not digh temperatureinit or instantaneouwater heater

Future implementation dagevill allow for an increase ithe supply of zereemission technology

in the market. Manufacturers are already producing heat pumps and may adjust business operations
based on policy direction and market conditions. Thees expectation for the supply chain to

adjust to changing market conditions. Furthermstaf is proposing to require the zezmissions
technologiest endof unit age with unit expectecégeof potentially 15 to 25 years depending on

the type of unittheefore,staff does not expect a sudden peak in denRAR 1146.2 proposes

longer timeframes for enaf-unit-agereplacements in existing buildings versus installations in

new buildingsandalso proposes zetemission limits for retrofits and burner modification after

the proposed compliance dates.

Some othe proposed emissidimits for some otheequipment categories subjeciRAR 1146.2
are considered technolodgrcing, meaning themissionlimits are based on a technology that is
not widely commercially available at the timeahending theule. When South Coast AQMD
adopts rules with technologgrcing emission limits, the limits are giveritdure implementation
date to allow time for the technology to develop. BARCT limits evolve toweras the technology
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improves or new pollution control technologies emerge; setting fetteetive emission limits is
an approach that has been used and upheld in other rules. For exaoute Coast AQMD
adopted VOC limits in Rule 11Ti3Architecturalcoatings in 2002 with a future effective date of
July 1, 2006, based on emerging technology (eefprmulated coatings). The technology to meet
the lower VOC limits was commercially availabée the time of rule development but had
performance issues that had yet to be avae TheAmerican Coatings Association sued the
South Coast AQMD for adopting technolefprcing BARCT limits, but the South Coast AQMD
prevailed in the Supreme Court of California, whigtheld the ability to adopt technolofyrcing
BARCT limits. Furthermorestaff will includea requiremento conducta technology assessment
prior to the zereemissioncompliancedates.

Staffproposeso conduct dechnology assessmemnthich will be includeds part of the Governing
Boardresolution adopting?AR 1146.2 The technology assessment woakkessny change in

capital cost or technology development for certain high temperature applications; assess any
change in cosgffectiveness for certain categories; and monitor market supply and growing
opportunities for contractor trainin§taff will alsoreassesthe fuel switching costs. Utility rates

tend to fluctuate oveime and ag difficult to predict, so an evaluation of utility ratesuld be
appropriateThe technology assessment will evaluate the status ofemeission technology for

all equipment categories and address any equity issues.

ADDITIONAL BENEFITS AND CHALLENGES
Electric Grid Infrastructure

In 2021, renewable generation accounted for 33.6 percent of the total California Power Mix, not
including solar photovoltaic systems installed on residential and commercial buildings that are less
thanonemegawatt MW) as they are typically considered distributed generation and not required
to report to CEC® The California Power Mix is the percentage of specified fuel types derived
from the California Energy Mix, and the California Energy Mix is the totadtate electric
generation plus energy impori#here is expected to be more renewables adoption by states in the
future, and California Senate Bill 100 called for a Renewables Portfolio Standard of 60 percent by
2030. Electricity imports account for approximately 30 percent of total system electratem,

with other states pursuing Renewable Portfolio Standards and state energy goals.

The CEC California Public Utilities CommissiorCQPUQ), and CARB are working to coordinate

across efforts, identify issues not covered by ongoing efforts, and assess needed actions to better
align the energy system with the statebds <clir
proceeding to suppodecarbonizing buildings in California (R-04-011), which eliminated gas

line extension subsidies for new gas hookups to homes and commercial buildings effective July 1,
20232° In February 2023, theRUC ordered load serving entities to procure an additional 4,000

MW of Net Qualifying Capacity for 2026 and 2Q2in addition to the miderm reliability
procurement requirements ordered in 2021 (11,500, Mibugh to power approximately 2.5

million homes. The CPUC g0 approved four energy storage contracts totaling 372 M\SG&t
andrecommended an electric resource portfolio for use in the California Independent System

28 California Energy Commissio2021 Total System Electric Generatititps://www.energy.ca.gov/data
reports/energgalmanac/californigelectricity-data/202totalsystemelectricgeneration

29 California Public Utilities CommissigrPress Release,
https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M496/K979/496979465.PDF
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Op er a(CAals@® 202324 Transmission Planning Procesehe ecommended portfolio
includesover 85 gigawatts GW) of new resources by 2035, includifg,000 MW of renewable
resourcespver 28,000 MW of batteries; 2,000 MW of loftluration storageand1,100 MW of
demand response

The CEC adopts an Integrated Energy Policy Report (IEPR) every two years and an update every
other yearThe 2022 IEPR has recognized the proposedemrigsion requirements for residential

and commercial buildings in California amtludedrecommendations and updates to the energy
demand forecasf. The IEPR update released on January 1, 2024, provided forecasts for future
natural gas and electricity rates, which staff utilized in the-efigttiveness analysiStaff used

the costaverages fothe period 020247 2050 whichare $1.71 per therm or 5.84 cents/kWh for
natural gas and 24.81 cents/kWh for electriciynmercial rates~or residential rates, used for

Type 1 pool heaters and instantaneous water heaters, staff used the cost averages for the period of
20247 2050, which aré&2.31per therm oi7.88 cents/kWh for natural gas an@.85cents/kWh

for electricity. Previously, staff reliesh 2021 IEPR for PAR 1146.2 cost effectiveness assessment
The updatempacted the cost estimatesswitch from natural gafired units to heat pumpasthe

newest |IEPR mjectedthe natural gas rate to increase 4@@¥td electricity rateto have a more
moderate increase of 28%his resulted in a decrease in eeffectiveness estimatésom the

initial assessmertue to thencrease in cost savings from fuel switching.

Under Assembly Bill 323ZFriedman, Chapter 373, Statutes of 2018 (EC must assess the
feasibility of reducing greenhouse gas emissions in residential and commercial buildings
40 percentbelow 1990 levels by January 1, 208atewide electricity consumption waser
280,000 GWh in 2021 and is forecasted to be 358,738 GWh in 2882022 Planning Scenario

peak forecast foiICAISO, which manages roughly 8Percento f Californiads |
55,117MW by 2035 CAISOis planning $11 billion in transrssion capacity projects over the
next20years, which covers 8ferceniof the entire state service ar@he 20Year Transmission
Outlook document from May 2022 considers transmission needs to meet load and renewable
energy growth aligned with state poliéjhe pan describes $11 billion in upgrades to the existing
CAISO transmission footpririt In addition, solar photovoltaic generation continues to increase

as shown ihefigurebelow3? Between 2022 and 2035, behitit-meter photovoltaic generation

is expected t@row on average by abositx percent reaching annual photovoltaic generation of
55,740 GWh by 2035

30 California Energy Commission, 2022 Integrated Energy Policy Report Updigds://www.energy.ca.gov/data
reports/reports/integrateghergypolicy-report/2022integratedenergypolicy-reportupdate

31 California ISO, 20Year Transmission Outlookitp://www.caiso.com/InitiativeDocuments/20
YearTransmissionOutloeklay2022.pdf

32 California Energy Commission, 2022 Electric Generation and Capattipg;//www.energy.ca.gov/media/3757
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Figure 2-4. In-State Electric Generationi Select Fuel Types, Sourced from CEC Quarterly
Fuels and Energy Reporting Regulations

According toSCE 2021 Sustainability RepgrBCE isexpeckdto investover$5 billion annually

in the electricgrid, with approximately3,400 MW of energy storage installed contractedIn
2021,SCEprocured 530 MW of energy storage through three new contracts from third padies
in the same yearentered into an engineering, procurememd construction agreement to
construct approximately 535 MW of utiligwned storageSCE also xpeced increases in
Distributed Energy Resources suchr@sidenial solar®® In the Pathway to 2048locument, SCE
expeced a 60 percentincrease in electricity load and $@rcentincrease in peak load by 2045
with building electrification responsible for J&ercentof load by 2045SCE noted that therig
will still be summer peaking due to air conditionffig

Staff recognizes the importance of electric grid reliability for electric units, but also for natural gas
units, which often require electricity to operate. In 2021,GR&JC created new programs and
modified existing programs to reduce energy demand and increase energy supply during critical
hours of the day® Per Senate Bill 350De Ledn, 2015)the CPUC developed an integrated
resource planning process to ensure that Cal
reduction goals while maintainingliability at the lowest possible cosfsStaff recognizes that

there are externalities for both electric and natural gas production and distribution. Staff also

33 SCE, Sustainability Repottitps://www.edison.com/sustainability/sustainabiligport

34 SCE, Pathway 204%itps://www.edison.com/oyperspective/pathwag045

35 Callifornia Public Utilities Commission, CPUC Ensures Electricity Reliability During Extreme Weather for
Summers 2022 and 2028tps://www.cpuc.ca.gov/newandupdates/athews/cpueensureselectricity
reliability-during-extremeweathesfor-summers2022and2023

36 Callifornia Public Utilities Commission, CPUC Approves Long Term Plans To Meet Electricity Reliability and
Climate Goalshttps://www.cpuc.ca.gov/newandupdates/athews/cpueapprovedongtermplansto-meet
electricity-reliability-and-climate-goals
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recognizes the need for regulation of emissions from electricity generation. South Coast AQMD
Rule 1135 Emissions of Oxides of Nitrogen from Electricity Generating Facilities, is a rule that
aims to lower emissions from electricity generafioRegarding the natural gas system, natural

gas leaks into the atmosphere from natural gas wells, storage tanks, pipelines, and processing
plants. In 2020, methane emissions from natural gas and petroleum systems and from abandoned
oil and natural gas wellsere source of approximately 33 percent of U.S. methane emissions and
approximatelyfour percent of U.S. greenhouse gas emissions. In the South Coast AQMD region,
there have been examples of large leaks such as Aliso Canyon, where 109,000 metric tons of
methane emissions were released between October 2015 and February 2016.

For this rulemaking, staff did not conduct lifecycle analyses related to the BARCT assessment for
either the electricity or natural gas systeama lifecycle analysis is noequired mderCalifornia

Health and Safety Code Section 40466a BARCT assessmenHowever, other organizations

have conducted lifecycle analyses which show overall NOx reductibes moving to zero
emissionsA 2021 Northeast States for Coordinated Air Use ManagemeBSCAUM) study
estimating NOx reductions foesidential scemas where fossil fueburning furnaces are replaced

with heat pumpdound significant reductions in NOalong with sulfur dioxide and carbon
dioxide3® A 2023NESCAUM study also found emission reductsdior different scenario® A

2022 Energy Innovation Policy & Technology study found that switching to heat ptonps
industrial processagduceNOx emissiong?

Considerations for Dry Cleaners

Staff has beemngaging in discussion witlepresentativesf the dry cleaning industry tdiscuss
challengePAR 1146.2may pose to their operations The dry <c¢cl eanerso6 pri
high upfront cost to install a new zeemission unit.Staff acknowledgesomezeraemission
technologiesdhave higher upfront costbut as zereemission technologies become more mature

and more widely adopted in the market, there will be less cost impact. In addition, staff is
projectinglifetime utility savings basedn futureprojected natural gas and electricity prices. The

cost to operate heat pumps is lower than most electric appliances because they are so energy
efficient; over the lifetime of the unit, that initial cost increase could be recoveraddition,

there are federal, state, and local incentive fundipegifically to incentiize the switch from
combustion to heat pump technologi8suth Coast AQMDs alsodeveloping a rebate program

to help lower the cost for some consumarsd small businesseand will be centralizing
information for incentive and financing opportunities offered by other agencies and organizations.

37 South Coast AQMD, Rule 113Bttp://www.agmd.gov/docs/defatsburce/rulebook/regxi/rule-
1135.pdf?sfvrsn=4

38 NESCAUM, Estimating the Emissions Benefits of Switching to Heat Pumps

for Residential Heatinghttps://otcair.org/upload/Documents/Reports/nescatmemissionreductioranalysisfor-
residentialheating202106.pdf

39 NESCAUM and OTCResidential Building Electrification in

the Northeast and Midtlantic,
https://otcair.org/upload/Documents/Reports/Residential%20Building%20Electrification%20Final%20Report
%20August%202023.pdf

40 Energy Innovation Policy & Technology LL®ttps://energyinnovation.org/wp
content/uploads/2022/10/Decarbonizibgw-TemperaturdndustriatHeatIn-The-U.S -Report2.pdf
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https://energyinnovation.org/wp-content/uploads/2022/10/Decarbonizing-Low-Temperature-Industrial-Heat-In-The-U.S.-Report-2.pdf
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Staff proposed several alternative compliance optianignited exemptiorior small businesses
and a longer compliance timelinferther detailedn Chapter 3thatdry cleanes would beable to
utilize, including:

1 Paragraph (i)(1) provides an alternative compliance option for when utility upgrades delay
compliance with zer@mission limitsWhenthe applicable utility company is unable to
provide the necessary poweh i ch i s beyond the owner or o
the owner or operator can requastextension ofip to 36 month$or compliance.

1 Paragraph (i)(4) provides an alternative compliance option for emergency replacement
when anowner or operator requires a shtatm replacement due to sudden unit failure
after the applicable Table 3 compliance datmnelectricalupgradds neededo operate a
unit that compliesvith Table 2emission limitsin this situation, the owner or operatoay
elect toinstall and operate a temporary unit that complies with Table 1 emission limits for
up to six months

1 Foradry cleanerin a property under lease, paragraph (i)(6) provides another alternative
compliance optiothatallowsan extensioof up to24 months to comply with the Table 2
emission limits, if the installation is delayed beyondrtreesonableontrol of the owner or
operator of theunit.

1 There is alsaan exemption in paragraph (k)(5) that the provisions of paragraph (d)(3)
regardingreplacingexisting unitsonce they reactheir definedunit agein the ruleshall
not apply to units installed in facilities that meet the Rule 102 definition of a small business.
For small businessesxisting units can be operated until their natural replaceafestt
the applicable Table 3 compliance date

91 Boilers operated by dry cleaners are categorized as high temperature units, for which PAR
1146.2 has proposed a later zernission implementation date (i.e., 2033 for existing
buildings).

Staff will continue to monitor all the challenges for zeraission implementation and will conduct
a technology cheehl and report the findings to the Stationary Source Committee by Jahuary
2028 before the compliance dates for the high temperature units go into effect

Considerations for Lovse

The «isting ruleincludesa low-useexemptionfor existingolder Type 2 unitswith annual fuel
use of 9,000 therms. Those units we@nufactured prior to January 1, 2000, with NOx emissions
higher than 30 ppmnNOx. PAR 1146.2 proposés phase out #hexistingd,000 thermgxemption
when zereemission implementation stadsd include a new lowise exemption as a transitional
option. Thenew lowuse exemption from Table 2 zeemission requirements for an existing
Type 2 unitinstalled prior to thelake of rule adoptiothatmees Tablel emission limitgi.e., 2
ppmv NOx and 400 ppmv CQOyith fuel usemeeting a lowusethresholdfor annual fuel useThis
low-use thresholds 3,000thermsperyearfor units with a rated heat inpuapacitygreater than 1
MMBtu/hr, but less than or equal taVVBtu/hr, or 2,000thermsper year for ung with a rated
heat input capacity greater than 4®xu/hr, but less than or equal toMMBtu/hr. For context,
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annual use of 3,000 therms is aboufpiscent ohormal fuel use for a 1 MMBtu/hr urand2,000
therms is abouR7 percent ofnormal fuel use for a 400 kBtu/hr unithis low-use provision
provides another transitional option farasingn existing units tahezeraemission requirement.

Hot Water Requirements for Health Facilitisd Use inHospitals

The 2022 California Plumbing Code includes sections on Water Supply and Distribution;
Domestic HotWater Distribution Systems for Health Facilities and Clinics. For laundry, 160
degrees Fahrenheit hot water is acceptable, or 140 degrees Fahrenheitrhibthedtundry also
passes through a tumbler dryer at 180 degrees Fahrdibewaterbetweernl58to 176 degrees
Fahrenheit is useih reprocess cloths and mop he&dsor dishwashing equipment, 180 degrees
Fahrenheit is acceptable, and 125 to 180 ekggFahrenheit booster heaters are acceptable as a
second piece of equipment for dishwashing. There is a redundancy requirement for dishwashing
and minimum patient services such as handwashing and barhie@.alifornia Plumbing Code

hot water use temperature requirersefior health facilities and clinicare displayed in the
following table.

Table 2-7. California Plumbing Code Hot Water Temperature Requirements (Degrees

Fahrenheit)
Clinical Dietary Laundry  Dishwashing

105120 120 160 180

Staff visited a hospital in Los Angeles witixteen natural gasred units below 2 MMBtthr,
spread between two buildingShe units includeddur for domestic hot wateand 12 for space
heating, withthe highest water temperature out@itLl80 degrees Fahrenhetthis also included
redundant unitsand units are often oversizetlospital steam for sterilizatide usually generated

by larger boilers permitted under Rule 114®e tospitalis consideringreplacingconventional
domestic hot water Type 1 imwith heat pumpsOne tallengeis that it may takdive to seven
years forthe California Department of Health Care Access and Information project approval to
replaceaboiler or hot water heater

Staff also contacted thdl @&lectricUniversity of California, Irvine Cl) Medical Centerwhich

is anticipatedto be operational in 2025vith the Acute Care Centeand Central Utility Plant
operational in 2024% Future plans include fuel cells and battery stordge reat pump COP is
three or 300percentmore efficient thara conventional unitThe team notediver maintenance
costsof $338,000 for all-electric distributed stearcompared to $1,751,000 for gfed, and
$737,000annual operational cost savingehere was an estimated 3/8ar simple paybackn
addition tozercemissiorspace and water heating, electric applianweseinstalledin the kitchen.
The team working on the UCI project mentioned they obtained appfi@ral the California
Department of Health Care Access dnfbrmationfor the initial phase in about one year. The
experience they shared is to have early planning and good communication and to implement the
projectin phases.

41 CDC, Best Practices for Environmental Cleaning in Healthcare Fagilitigss://www.cdc.gov/hai/pdfs/resource
limited/environmentatleaningRLS-H.pdf

42 Building Design+Constructiol)C Irvine takes sustainability to new level with-alectric medical center
https://www.bdcnetwork.com/uicvine-takessustainabilitynew-levetall-electricmedicatcenter
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Hot Water Requiremengd Use irRestaurants

Requirements for restaurant hot water are included in the California Retail FoofCbdeHot

water generation and distribution systems must be sufficient to meet the peak hot water demands
throughout the food facility. In sizing the water heater, the peak hourly demands for all sinks,
dishwashing machines, etc., are added together to detetin@rminimum required recovery rate.

A minimum of 120 degrees Fahrenheit should be supplied from the faucet and a minimum of 100
degrees Fahrenheit for handwashing.

Restaurant dishwashers uaemajority of the hot water andrequire 180 degrees Fahrenheit.
Restaurants cans e el ect r i ¢ A b o othetreguired heenpetawirdRestaurants a c h i
may also choose to utilize a distributed generation water system to save on water use and cost. A
distributed generation water systamonsists of the fimary heat pump water heater sagrkey

points such as kitchen sinkad mint-of-use electric heaters sérg most others

Staff visited a facility with a restaurant which utiliz&@0,000 Btu to 2 MMBtu sized units
Electric booster heatewsere usedor dishwashig to increasehe temperature from 120 to 170
degrees Fahrenhe#ts shown in the image belovarestaurant sanitatiph20 degrees Fahrenheit
water isusedso here was no need fbiot waterat a temperaturabove 180 degrees Fahrenheit

Another potential option for commercial kitchens and other facilities are products which can use
heat recovery from air conditioners or chillers to provide hot wakes.technology recovers waste
heat from refrigeration systems and uses it to heat widterproducts include tanks with buiitt

heat recovery and staiaione remote units that can connect to any té&nkeat pumpcould
supplement fohigh demand situatiorfs.

43 California Legislative Informatiortiealth and Safety Code,
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=113953
44 California Legislative Information, Health and Safety Code,
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=114192
45 California Legislative Information, Health and Safety Code,
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=114195
46 HotSpot, Heat Recovery Water Heating & Pool Heatititps://www.hotspotenergy.com/commerelsgat

recovery/
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Figure 2-5. Examples of Dishwashing Unit (Left) and Electric Booster Heater (Right)

School Districts

Heat pump technology can be utilized in many applications for space and water heating,
including in schools. Department of Energy Better Buildings® has presented a case study for
commercial building heat pump implementation by tlwes Angeles Unified School District
(LAUSD).*” LAUSD utilizes electric heat pump rooftop and whaling units, and other heat pump
technologies, as the primary option for space heating and cooling systems for its school and
administrative facilities. LAUSD has been transitioningimitary heat pumps for space heating of
buildings with a capacity of three to ten tons with plans to expand to larger spaces as larger heat
pumps become commercially available. LAUSD started by replacing the smaller gas units ranging
from five to ten tonss they reached the end of their life with electric units. LAUSD has replaced
sixty-five percent of their decentralized HVAC units with electric heat pumps, with plans to
achieveone hundred percent by 2040. Since the beginning of the project, LAUSD hed sa
around $139,000 per month on utility costs. The lifecycle costs of each heat pump are projected to
be twelve percent lower than the lifecycle cost of the gas heating units at current utility rates. They
have also utilized osite solar PV systems tofeét the increase in electricity operating costs from
the electric unitary heat pumps. As utility rates and initial costs have shifted, capital and operating
costs are now lower for the electric units. Moving forward, when the options forchpstity
hea pumps become available, they will create a comprehensive plan to update electrical capacity
to accommodate heat pump RTUs for larger spaces. In addition, LAUSD has started heat pump
training for their engineering and maintenance staff to ensure ang smube addressed quickly.

47 U.S. DOE Better Buildings Case Study,
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/LAUSD%20Heat%20Pump%?2
ORooftop%20Units_.pdf
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They have equipped all of their electric units with advanced controls that allow for centralized
monitoring to facilitate maintenance and ensure efficient operations.

Incentives

There areseveralfederal and state incentives for ze&nmission commercial appliancesection
179D of the Internal Revenue Code allows deductions for eredfigient commercial buildings
including rew or existing buildingé® The Inflation Reduction Act extended and expanded these
tax deductioné® TECH Clean Californigaunched more statgideincentives for multifamilyand
commercialater heatingn 2023 Other state programs carovidemoreincentives such asor

new construction ofall-electric multifamily pool heating' There are also utility incentives for
appliancesn commercial buildingsincluding SCE ®illdan Commercial Energy Efficiency
Programwhich incentivizeseplacement adinexisting electric resistance or giied water heater
with a packaged heat pump water hed&té8an Diego GaandElectricd €omprehensive Energy
Management Solutions Programovides heat pump water heater rebatés

48 .S. Department of Energgy9D Commercial Buildings Energyfficiency Tax Deduction
https://www.energy.gov/eere/buildings/1 78dmmercialbuildingsenergyefficiency-tax-deduction

49|RS, Inflation Reduction Act of 202Attps://www.irs.gov/inflatiorreductionactof-2022

50 TECH Clean California, Incentivebttps://techcleanca.com/incentives/multifarriformation/

51 California Energy CommissioiGalifornia Electric Homes Prograrttps://caelectrichomes.com/

52Willdan Commercial Energy Efficiency Prograimtps://willdanefficiency.com/commercial/

53 Comprehensive Energy Management Solutititp://www.savingwithcems.com/
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INTRODUCTION

The main objectiveof PAR 1146.2 is to propose NOxlimits that represent BARCTor the
applicable equipmenPAR 1146.2 also deldesoutdatedrule language anteorganiesthe rule
structureto be consisteh with recently amended or adopted rul&be poposed revisedule
structureandkey provisions are discussed below.

PROPOSHED AMENDED RULE STRUCTURE

(a) Purpose

(b) Applicability

(c) Definitions

(d) Requirements

(e) Unit Age

() Certification

(g) Demonstrations of Compliance with Emission Limits
(h) Identification of Compliant Units

(i) Alternative Compliance Options

() Labeling Reporting and Recordkeepingequirement
(k) Exemptions

PROPOSEDAMENDED RULE 1146.2

The proposed amended rule separates the purpose and applicability to be consisteo¢ntith
adopted and amended rules.

The table below shows the emission limits for new units in the cuRdatl146.2and proposed
revisions in PAR 1146.2

Table 3-1. Summary of Emission Limits for New Units in Rule 1146.2 and New Revisions in

PAR 1146.2
Rule Emission
1146.2 Compliance Sl s
(ppmv at 1146.2
Current Date -
, 3%02, Revisiornt*
Section
dry)
30 ppnv
Rule NOx; | Obsolete;
1146.2  Type 2 2000 400 section
(c)(1) ppmv | removed
CO
Obsolete
LR s 3
© (2)' yp ppmv  heaters);
NOx)  section

removed
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e, e, o

1146.2 Pool 2001 iy

©)(2 Heaters Current
NOX) jimits:

Rule 14 ng/lJ | now

1146.2  Type 2 2010 NOx (20 included

©)() ppmv | in PAR
NOX) 1146.2

Rule | Typel 14 ng/J (Tda)lélk)eal”d

1146.2 (excluding 2012 NOX (20

©® o ppnV

Heaters) NOX)

* PAR 1146.2 zer@mission requirements for new units installed in new and existing buildings
are included in PAR 1146.2 (d)(2).

The table below shows thghaseoutretrofit requirementsn the current rule and proposed
revisions in PAR 1146.Phaseout/retrofit was required in Rule 1146.2 for unregulated old units
to phase into the emission limits

Table 3-2. Summary of Phaseout/Retrofit Requirements in Rule 1146.2 and New Revisions
in PAR 1146.2

Rule 1146.2 Emission Limit
Current Unit Type and Age

Compliance
: Date (EIEmY 2
Section 3%02, dry)

PAR 1146.2
Revisiort

Should have met the
limits; now included

Type 2 in PAR 1146.2
Iz;lﬂ;).l(%;(%)z Manufactured prior tc  2002-2006 30 ppnv NOx (d)(6) as a
2000 compliance tool if a
norrcompliant unit
is found
Type2,

Manufactured and
Rule 1146.2 purchased priorto = Until Dec 31, 20 pomy NOX Obsolete section
(c)(11) 2000and 2010 P removed
sold/installed by
December 31, 2010

* Additionally, PAR 1146.2 will require units reaching themtuage after PAR 1146.2 Tab&
zeroemission compliance dates of their applicable categories to phase intenzesion
requirement as specified in PAR 1146.2 (d)(3).

PAR 1146.2Purpose [Suldivision(a)]

The purpose of this rule is to reduce NOx emissions fnater heaters,boilers, andprocess
heaters as defined in this rule
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PAR 1146.2 Applicability [Subdivision(b)]

The provisions of this rule are applicable to manufacturers, distributors, retadsediers,
installers,owners,and operators afnits that have satedheatinputcapacity less than or equal to
2 MMBtu/hr. Those units could bsoldthrough physical stores or onlinfn installer installinga
noncompliant unit purchased online is in violation of the rule.

The provisions of the rule angrimarily enforced through the supply chain (manufacturers,
distributors, installers, etc.lowever,enforcement staff also enforces the rule at commercial and
industrial facilities that own and operate Rule 1146.2 units, especially if those facilities also own
and operate other units that require a South Coast AQMD permit to operate

Refubishes were also subject to Rule 1146.2 butave beenremoved fromPAR 1146.2
applicabilityto avoid redundancylhe term resellenas beemdded to PARL146.2 applicability.
A refurbisher can be a manufacturer, reseller, or instéflerefore, removinthe termrefurbisher
and adding the term reselldoes not change the applicability

PAR 1146.2Definitions [Subdivision(c)]
The following are keynew definitionsfor Proposed Amended Rule48.2 For all definitions,
refer toPAR 1146.2released with the staff report.

COMPLIANCE PORTALIn paragraph (c)(3), which means:

fithe dedicated webpage on the South Coast AQMD website for submitting reports,
notifications, or any documents to comply

EXISTING BUILDING in paragraph (cf), which means:

Aa building that is not a New Building as defined in this r@dristing Building includes
any structures on the propeitycluding, but not limited teshedsdetached garagepools
and spaé

HIGH TEMPERATURE UNITin paragraph (c§), which means:

Aany Unit that isdesigned andised to produce steam or to heat water ab@gedegrees
Fahrenheib

INSTALL in paragraph (cX0), which means:
fithe action of an Installer to place a Unit in a position ready foouse
INSTALLER in paragraph (c)(1), which means:

Aa person whanstallsa Unit and is required to obtain a license issued by the Department
of Consumer Affairs Contractors State License Board for a classification related to
buildings and appliancés

Potential license requiremerity installers includdepartment of Consuméiffairs Contractors
State License Board Licensing Classificati@i4 - Boiler, Hot Water Heating and Steam Fitting
ContractorC-5317 Swimming Pool Contractor; and other license classifications.

MOBILE HOME in paragraph (c}(3), which means:
fia prefabricated structure on a permanently attached chassis
NEW BUILDING in paragraphd)(14), which means:
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Aa building that is newly constructed or a building with a major alteration which changes
the occupancy classification of a building, which means a change in the formal designation
of the primary purpose of the building pursuant to 2022 Title 24 Calif@nialing Code

Part 2 Chapter 3 for occupancy classification and use, @iad does not have a Unit
installed prior to the applicable Table 3 compliance dates. New Builchngprisesany
structures on the propertgicluding, but not limited tshedsdetated garagespools and

spa®

SMALL BUSINESS in paragraph (&%), whichis:

Afas defined by Rule 1020

At the time of rule adoption, the definition of a Small Business in Rule 102 dlatbsisiness
which is independently owned and operated and meets the following criteria, or if affiliated with
another concern, the combined activities of both concerns shall meet these @hif¢h@number

of employees is 10 or less; afR) the total gross annual receipts are $500,000 or le§S) oot
for-profit training centeb

STANDARD CONDITIONS in paragraph (&6), whichis:
fasdefined by Rule 1@2

At the time of rule adoption, the definition of Standard Conditions in Rule 102 siigtes,
temperature of 6% and a gas pressure®0 mm Hg (14.7 pounds per square inch) absolote

PAR 1146.2 Requirements [Subdivision(d)]

Paragraph (d)1) i Current Rulel146.2 Emission Limit

The provisions that were originally included in paragraph2)d))(7), and (c)(8n Rule 1146.2
have been moved to paragraph @){n PAR 1146.20 display current emission limitRaragraph
(d)(1) providesthat no person shall manufacture, supply, sell, offer for sale, or install, for use
within the South Coast AQMD, ampit subject to this ruleunless theunit is certified pursuant to
subdivision (f) not to exceed the applicable NOx and CO emission limits speciffédRiri146.2
Table 1, prior tadhe compliance dates specifieddAR 11462 Table3.

Table 3-3. PAR 1146.2 Table 1 (NOx and CO Emission Limits

Equipment Category NOx Emission Limit* CO Emission Limit*
Type 1 Units, excluding Pool 14 ng/J or 20 ppmv N/A**
Heaters
Type 1 Pool Heaters 40 ng/J or 55 ppmv N/A**
Type 2 Units 14 ng/J or 20 ppmv 400 ppmv

* Ng/Jof NOx (calculated as N£ of heatoutput or the specified ppmv of NOx or Cibthreepercent oxygen
(Oy) correction, on a dry basis.

**  Type 1 units are not subject to a CO limit by Rule 1246t maybesubject to CO limi by other South Coast
AQMD rules.

Paragraph (d)?) i PAR 11%6.2BARCT Emission Limfor New Installations

PAR 1146.2Draft Staff Report 34 May 2024



Chapter3 Summary of Proposals

PAR 1146.2establishes updated BARCT N@rd COemission limits for applicable equipment
as shown imable2. This paragraph provides that person shall manufacture, supply, sell, offer
for sale, or install, for use in the South Coast AQMD, amiysubject to this rule, unless suatit
complies with the applicable Table 2 emission lirbigsTable 3 compliance dates

Since the ruleegulate units fired with, ordesigned to be fired witmaturd gas the emission
limits only appy to the natural gaBred modefor a dual fuel systen©n and after the applicable
compliance dates iIRAR 1146.2Table 3, any dudiuel unit capable of being fired on natural gas
and another gas, at the end of its unit age, would not be allowed to operate in natfiral gas
mode if that mode does not meet the zamassion limit. In this case, the owner or operatmuld
restrict the unitfom operating in such a rde

Table 3-4. PAR 1146.2Table 2
(Zero-Emission Limits, ComplianceSchedule and Unit Age)

Equipment NOx and CO Compliance Unit
gatg 0 Emission Schrt)adule M
gory Limits (ppmv) (years)
Type 1 Unit* 0 15
Instantaneous Phase |
Water Heater 0 25
0200,000 Btu/hr
Instantaneous
Water Heater 0 25
> 200,000 Btu/hr
Type 1 Pool Heate 0 Phase Il 15
Type 2 Unit** 0 25
Type 1 High
Temperature Unit g e
T > Hiah Phase Il
ype 19
Temperature Unit e e

*  Referring to a Type 1 Unit that is not a High Temperature Unit, Type 1 Pool
Heater, or Instantaneous Water Heater.

**  Referring to a'ype?2 Unit that is not a High Temperature Unitinstantaneous
Water Heater
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Table 3-5. PAR 1146.2 Table3 (Compliance Dates for ZereEmission Limits)

Phase Building Type ComplianceDate
Phase | New Buildings January 1, 2026
Existing Buildings January 1, 2029
New Buildings January 1, 2028

Phase I
Existing Buildings January 1, 2031
Phase Il I\-Ie\{v Bw@ngs January 1, 2029
Existing Buildings January 1, 2033

Paragraph (d)B) i Zero-Emissionfor Existing Units after Theitnit Age

PAR 1146.2 requiresnits reaching their nit age after the Table 3 compliance dates of their
applicable categories to phase irte zeraemission requiremenOn and after the Table 3
compliance dates, an owner or operator ahid shall not operate anit which exceeds Table 2
emission limits once thenit age determined pursuant to subdivision (e) is greater than or equal to
the applicable Table @hit age All unitsinstalled prior to the applicable Table 3 compliance dates
will be subject to this ragrement, includingolder Type 1 unitgnstalled prior t02010 andall
existingunitsin RECLAIM and former RECLAIM facilities. Units installed or used for residential
structuresor facilities meeting thdRule 102 Definitions (Rule 102fefinition of asmall business
areexemptedrom this requirement pursuamt paragraphk)(4) or (k)(5), those units will have to
meet the Table 2 emission limitpon natural replacement

For examplejf an «isting Type 1 unitis notused in a residential structure gmall business
facility, it is subject tahe paragraph (d)(3) requiremelitthis unit is18 years old (i.e., beyond
its unit age as indicated in PAR 1146.2 Tabjé® January 1, 202%he Phase |l zereemission
compliance datet mustcomplywith thezeroemissiorrequiremento laterthanJanuary 1, 229.

Another example islso foran «isting Type 1 unitsubject to the paragraph (d)(3) requirement
that is not used in a residential structure or small business falfititys unit is12 years old (i.e.,
before end ofinit age as indicated in PAR 1146.2 Tabl@2 January 1, 202%he Phase Il zere
emission compliance date is not subject téhe zereemission requirement until 2032 itsunit
age.

Paragraph (d}4) i EmissionDemonstration atnit Modification

Paragraphd)(4) of PAR 1M6.2provides guidanceor an owner or operat@o demonstrathat a
modified unit meets the NOx and CO emission limits in subdivision (d)

Paragraph (d)) i Emission Limits aBurner Modification or Replacement

Paragraphd)(5) specifiesthe applicable emission limit whean owner or operatanodifies or
replaces a burndor any unit If the modification or replacement occurs prior to the applicable
compliance dates in TabBor before the unit reachesitnit age the emission limit in Table 1

will apply. If the modification or replacement occurs on and after the applicable compliance dates
in Table 3and when the unit has reached mé agein Table 2 the emission limit in Table 2 will

apply. This provisior addresses stranded assetsliywing a unit that has not reached the end of

its unit agebut requires a burner replacement after the Table 2 limits have gone intotefteet
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retrofit to continue operatiof©nce the unit reaches the end of g age it will have to meet the
Table2 emission limits.

Paragraph (d)6) i Type 2 UnitManufacturedPrior to January 12000

The provisios thatwereoriginally included in paragragt{c)(3), (c)(4), and (c)(5n Rule 1146.2
have beenconvertednto paragraph (d)(6) in PAR 1146.2. Thesgts should already comply with
theemissionlimits, and this provision is included in PAR 1146.2 (d)(6) as a compliance tool if a
norrcompliantunit is found.Paragraph (d)(6) provides thatcept for units at a RECLAIM or
former RECLAIM facility, an owner or operator shall not operate any Typsi2 manufactured
prior to January 1200Q in the South Coast AQMD which does not meet the emission limit of 30
ppmv (corrected at 3 percent Correction, on a dry basis) or 0.037 pound NOx per millitusn B

of heat input and no more than 400 ppof carbon monoxide (at 3 percent, @ry).

Paragraph (d)¢) i If Failing to Meet the Exemption Criteria

An owner or operator of anit that elects to comply with the exemptions in paragraph (k)(2)
(K)(3), or (k)(5) will lose the exemptioandbe subject tohe applicable emission limitgithin 180
daysif they failto demonstra meeting theriteria for theexemption The owner or operator of
the unitshall not operate thenit that exceeds the applicable Table 1 emission limits within 180
days of failing to demonstrate compliance with paragraph (k)(2) pursuant to paragrapistg)(2);
not operate thenit that exceeds the applicable Table 2 emission limits within 180 days of failing
to demonstrate compliance with paragraph (k)(3) pursuant to paragraphdg¥{2all not operate
the unit that does not comply with paragrddh(3) within 180days of failing to meet the Rule
102definition of a small businesBaragraph{d)(7) ses a backstop if thexemption criteri@annot

be demonstratednd requires a timeline afp to 180 daydor the compliance of applicable
emission limits

PAR 1146.2Unit Age [Subdivision(e)]
Subdivision (e) provideguidancefor an owner or operator ofumit to determinaunit age

Paragraph €)(1) 1 Unit Age Determination

Paragraplfe)(1) providesguidanceor an owner or operator ofuait to determinaunit age.Unit

age shall be based on the original date of manufacture determiaedrisoice from purchase of

unit provided bythe manufacturerthe originaluni t manuf acturer 6s ident.i
permanently affixed to thenit; or any other method of determiningnit age that can be
substantiated through written information as approved by the Executive Offieaumit shall be

deemed at the end of iteiiage as of January 1, 262for anyunit where theunit age cannot be
determined pursuant to subparagraph (e)(1)(A).

PAR 1146.2Certification [Subdivision(f)]
Subdivision (f)provides guidance tmanufacturers regardingit certification Subdivision (f)in
PAR 1146.2vas originallysubdivision @) in Rule 1146.2.

Paragraph f)(1) 1 Independent Testing Laboratory

The manufacturer shall obtain confirmation from iadependentesting laboratory prior to
applying for certification for a natural gasit that eachunit model or retrofit kit complies with
the applicable requirements of subdivision (d). This confirmation shall be based upon emission
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source tests of a randomly seleated of each model, and theeotocol shall be adhered to during
the confirmation testing of alinits subject to this rule.

Paragraph ©)(2) 1 Applying for Unit Certification

When applying founit(s) certification, the manufacturer shall submit to the Executive Officer the
following: a statement that the model is in compliance with subdivisions{dhed and dated,
attesing to the accuracy of all statementgeneral information including name and address of
manufacturer, brand name, and model number as it appears wnttraing platea description

of eachunit being certified; and source test report verifying compliance with the emission limits
in subdivision (d) for ach model to be certifiedhe source test report shall be prepared by the
confirming independentesting laboratory and shall contain all the elements identified in the
protocol for eachunit tested.

Paragraph f)(3) 1 Timeline

When applying forunit certification, the manufacturer shall submit the items identified in
paragraph (f)(2) no more tha®0days after the date of the source test identified in subparagraph

H(2)(D).
Paragraph ©)(4) i Unit Certification

The Executive Officer shall certifyuit model which complies with the provisions of subdivision
(d) and of paragraphs (f)(1), (f)(2), and (f)(3)

PAR 1146.2Demonstrations of Compliancewith Emission Limits [Subdivision(g)]
Paragraph (g)(1) Source TedReport

The owner or operator that elects to demonstrate compliance pursuant to subparagraph (d)(4)(B)
shall maintain a copy of the South Coast AQMD approved source testoepmake it available

to the Executive Officer upon request. The source test report shall, at a minimum, ittedude:
emissions limit of thenit in ppmv or ng/J of NOx or ppmv of C@ heatoutput, the South Coast

AQMD approvedest methodnd Independent Testing Laboratory floe source testhe model

and serial numbers of thumit(s); ard the rated heat input capacity of the unit(s)

Paragraph (g)(2) Demonstrate Compliander Exemption in Paragraphk)(2) or (k)(3)

The owner or operator ofunit that elects to comply with the exemption in paragraQ(2) or

(K)(3), shall demonstrate complianegth the annuatherm limit determined using one of the

following methods fuel usage recorded by a nmesettable totalizing fuel meter, corrected to
standardconditions fuel usage calculated by multiplying the number of hours recorded by a non
resettable totalizing time meter and tla¢edheatinput capacity of theunit, as calculated using

Equation 1 in the ruleor monthy fuel billing statemenbr equivalendocumentationwhich can

include an estatemenbr a download fronthe utility website The fuel meter or time meteis
requiredtobenchn es et t abl e and cali brated accofl®i ng to
owner or operator also shalamtain the fuel usage records for a period of not less than three years

as specifiedn subparagrapfj)(4)(D).

PAR 1146.2ldentification of Compliant Units [Subdivision(h)]
Subdivision (h)outlines the proature and requirementsr identification and verification of
compliantunits. Subdivision f) in PAR 1146.2 was originallyubdivision €) in Rule 1146.2.
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Paragraph (h)(1Y Newly Manufactured Units

The manufacturer shall display the model number otithecomplying with subdivision (d) on
the shipping carton and permanent rating plate. The manufacturer shall also display the
certification status on the shipping carton and orutiie

Paragraph (h)(2) Certified Retrofit Kits

The manufacturer shall display the model number of the retrofit kit and manufacturer and model
of applicableunits on the shipping carton and in a plainly visible portion of the retrofit kit.

PAR 1146.2Alternative Compliance Options[Subdivision(i)]

Subdivision (i) provides alternative compliance options for different consideratioetuding
utility upgrade multiple units,emergency replacemembobile homesproperty under leasand
construction upgrade

Paragraph (i))(1)i Alternative Compliance Option for Utility Upgrades

Paragraph (i)(1) providean alternative compliance option whan owner or operator of anit
required to meet the Table 2 emission limits will encounter delays beyandegonable control
and cannomeet the applicable Table 3 compliance dat@aragraph (d)(3equirementbecause
a utility upgrade is required to provide the necessary power to operatatthe

The owner or operator shalbtify the Executivefficer through the compliance portahdrequest

an extensiorpursuant to subparagraph (i)(1)(Ahd obtain a letter from the Executive officer
pursuant to subparagraph (i)(1)(B)he owner or operator shall notify the Executive Offiger
least90 days priortotm i t 6 s appl i cabl e compliance date
an extension of no more than 18 months from the applicable compliancandadetain a letter

A

from the Executive Offier priortothain i t 6 s compl i ance dalfteeneegp pr ov i

for theutility upgradewasdiscoveredvhena unitis being replacedue to suddeunnit failure, the
owner @ operatorof the unit shall notify the Executive officer throughe compliance portal 30
days after thelate the unit became naperational taequestan extension of no longer than 18
months fromthe date ofnit failure.In this case, the owner or operastrall obtain a letter from
the Executive Officethrough the comdnce portal within 90 days of the notification.

Furthermorejf the utility upgrades will not be completed within tinéial 18-month extension
approved pursuant teutparagraph (i)(1)&), the owner or operator magquest an @ditional
extension of no more than 18 monthsough thecompliance portaat least 90 days prior to the
end of the initial 18nonth extensionobtain a letter from the Executive Officer through the
Compliance Portal prior to the end of the initial extensemdprovide a progress report to the
Executive Officer every six monthefter the start of additional extensiorhis progress report
would include but not be limited tihe status of the utility upgragepdate to the estimated date
the utility provider will complete the utility upgradenddocumentation which justifies the update
to estimated date for completion

The owner or operator also shalbvide a followup notification to the Executive Officer through
the Compliance Portal no later than 72 hours dffteunit complying with the Table 2 emission
limits has been installecand maintain records pursuant to paragraph (j){(6)a unit is not
operational during the extensionapproved pursuant tsubparagraph (i)(1)(B) or clause
(H(1)(C)(ii), the owner or operator may eldot operate a temporamnit during the extensign
providedthe temporarynit complies vith Table 1 emission limitsio later tharv2 hours after the
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date the temporamynit was installed, notify the Executive Officerough the compliance portal
andno later tharv2 hours after the date the temporanyt was disconnected, notify the Executive
Officer through the compliance portal

Paragraph (i))@) 1 Alternative Compliance Option fddultiple Units

Paragraph (i)2) provides an alternative compliance option for whamowner or operatdrasfive

or moreunits across facilitieghat are required to meet the Table 2 emission limits within two
consecutive calendar years pursuant to paragraph .(d}{a) meanswithin a period of two
consecutive calendar ysathose unitsare reaching their unit agend should be replaced with
zeroemission unitsThe owner or operatonay submit an alternative compliance plan requesting
alternative compliance date(s) fypmitting the alternative compliance plan at least one year prior
to the earliest complianatate with a filing fee payment pursuant to Rule 30Blan Feesand
specifying compliance date(s) in the alternative compliance plan for the numbreitsofo meet
the Table 2 emission limits dBree or at least 30 percent of thngits by the latest applicable
compliance dateat least 30 percent of thenits one year after the latest applicable compliance
date andthe remainingunits two years after the lategpplicable compliance date

Additionally, if a unit meets the requirements to apply for the alternative compliance option for
utility upgrades pursuant to paragraph (i)(1), the owner or operator may elect to include a request
in their alternative compliance plan for an extension of no longer than 1B sfimm the earliest
compliance due date of thaenits in the alternative compliance plaby including the
documentation listed iparagraph (j)(6yvith the application for an alternative compliance plan

the utility upgrades will at be completed within the #®onth extension in the approved
alternative compliance plan, the owner or operator may submit a revised alternative compliance
plan at least 180 days prior to the end of the initiahtth extension to request an additional
extension of no more than 18 months before initiating the alternative compliance schedule
specified insulparagraph (i)(2)(B)with a filing fee payment pursuant to Rule 30@lan Fees

The owner or operatanustobtain written approval from the Executi@ficer, as specified in
paragraph (i)(3)prior to the earliest compliance due date of all units included in the alternative
compliance plajandif an additional extension was requested pursuant to clause (i)(2)(C)(ii), prior
to the end of the initial approved -b®nth extensionfor any unit included in the alternative
compliance plan.

Paragraph (i))@) i Approval ofAlternative Compliance Option fddultiple Units

Paragraph (i)8) provides language on thepproval ofthe dternative complianceoption for

multiple units in paragraph (i)(2)The Executive Officer shall review the request for alternative
compliance date submitted pursuant to paragraph (i)(2) and provide written approval or
disapproval based on whether the following criteria are thetowner or operator demonstrated

they are operating five or mouaits that are required to be replaced baseghitrage pursuant to
paragraph (d)(3) to meet Table 2 esium limits within two calendar yearthe request was
submitted at least one year prior to the earliest applicable compliance datéegmbposed
alternative compliance date meets the criteria specified in subparagraph (i)(2)(B) or subparagraph
()(2)(C), if applicable

Paragraph (i))@) 1 Alternative Compliance Option f&mergency Replacements
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Paragraph (i{) provides an alternative compliance option femergency replacement whan
electrical upgrade for more power supply capacity is required to comply wite@assion limits
An owner or operator of anit that requires a shetérm replacement due to suddanit failure
after the applicable Table 3 compliance date and an electrical upgrade to incrpasesttaupply
capacity to operate anit that complies with Table 2 emission limiesxcludingunits utilizing
alternative compliance apns specified in paragraphs (i)(X))(6), and (i)(7/) may elect tofor
units used in buildings that are mesidentiaktructuresinstall and operate a temporamit that
complies with Table 1 emission limits for up to six months prior to installmgtathat complies
with Table 2 emission limitgjo later tharv2 hours after the date the temporamnyt was installed,
report the date the existingit failed and the date the temporamyit was installedhrough the
compliance portalandno later tlan 72 hours after the date themporaryunit was disconnected
report the date the temporary unit was disconndbtedigh the compliance portand eport the
date theunit complying with Table 2 emission limits was installed through the Compliance Portal
no later than 72 hours after the date the neivwas installedFor units sold for use irresidential
structures, aunit that complies with Table 1 emission limits can be effidor rent for up to six
months prior to installing anit that complies vth Table 2 emission limits

Paragraph (i)6) i Alternative Compliance Option fédobile Homes

Paragraph (i)§) provides an alternative compliance optievith more time to comply with zero
emission limits for mobile homes with an existing instantaneous water h@ateywner or
operator of annstantaneouwaterheater manufactured prior the date ofrule adoption that is
installedin amobile home may elect to install anstantaneouwaterheaterwith rated heat input
capacityof less than or equal to 200,000 Btuthat complies with the Table 1 emission limits

until January 1, 2033 lieu ofthe applicable compliance date in Table 3 or paragraph (@)(8)

and after January 1, 2038ny instantaneouw/ater heater withratedheatinput capacity of less

than or equal to 200,000 Btu/hr manufactured, supplied, sold, offered for sale, or installed for use
in a mobile home must meet the Table 2 emission limits upon replacement

Paragraph (i)6) 1 Alternative Compliance Option fainits at a Property Under Lease

Paragraph (i)(6) provides an alternative compliance ofdican owner or operator ofumit, when

the unitis in a property under leas&@he owner or operatoof the unitshall be provided an
extension of no more than 24 months to comply with the Table 2 emission limits, if the installation
is delayed beyond threasonableontrol of the owner or operator of theit, provided the owner

or operatar occupies the property under a lease as a tenant before and aftaptivable
compliance date in Table & paragraph (d)(3yepats the date the existing unit is required to
comply no later than 90 days prior to tapplicablecompliance date ifiable 3or paragraph (d)(3)
through thecompliance portalandrepors the date the new unit was instaledcomply with the
Table 2 emission limitthrough tle compliance portaho later thary2 hours after the date the new
unit was installedThe intent of this provisiorsifor commercial facilitiessuch as dry cleaners
who typically rent theispaceandneed dditional time to transition to zef@missions unitsvhile

the property owner provides utility upgraddhe landlord of residential rentals has a legal
obligation to provide safe and habitable living conditions for the tenants, including providing clean
water and functioning heating systeri&e provision is not designed foesidential rentalsas
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most renterare not responsible for purchasilaggeappliances such as water heaters; however,
residents are not precluded frautilizing the provision.If a unit is noroperational during the
extension specified in paragraph (i)(6), the owner or operator may elect to operate a temporary
unit during the extension, provid#ue temporary unit complies with Table 1 emission lipatsl

the owner or operatarotifies the Executive Officethrough the compliance portab later than

72 hours after the dateghemporaryunit was installedandno later than 72 hours aftdre date

the temporarynit was disconnected

Paragraph (i))(7)i Alternative Compliance Option for Construction

Paragraph (i)(7) provides an alternative compliance optioarfaxtension of no more than six
months to comply with the Table 2 emission limifsthe installation is delayed because
construction is required to expand the space designed to house the Unit, and associated equipment
necessary for operating the Unit, excluding Units utilizing the alternative compliance options

specified in paragraphg(1), (i)(2), (i)(5), and (i)(6)

The owner or operat@iecting toutilize this provision shatlreport theexisting unitis required to

be replaced to comply witthe Table 2missiorimits through the compliance portal no later than

90 days prior to the applicabbempliancedate in Table 3 or paragraph (d}(Bport the date the

new unit was installed to comply withe Table 2 emission limits through the compliance portal
and maintain records pursuant to paragraph (j)&.unit is noroperationatluring the extension
provided ly this provisionthe owner or operatiomay install and operate a temporary unit that
complies with Table 1 emission limits for up to six months prior to installing a unit that complies
with Table 2 emission limits; no later than 72 hours after the date the temporary unit was installed,
notify the Executive Officéhrough the compliance portal; and no later than 72 hours after the date
thetemporary unit was disconnected, notify the Executive Office through the compliance portal

Paragraph (i))8) 1 If failing to comply with the alternative compliance option requirements

Paragraph (i) providesclarificationregardingcompliance when the owner or operator of a unit
elecsto use any of the alternative compliance omionsubdivision(i) but fails to comply with
the specified requirement When thatoccurs, the owner or operatoan no longer use the
alternative compliance option andust meet the zer@mission requirements according to
paragraph (d)(2) or (d)(3)vhichever applicable.

PAR 1146.2Labeling, Reporting, and Recordkeeping RequiremenfSubdivision(j)]
Subdivision |) addresses labeling, reporting, and recordkeeping requirements

Labeling requirements are common for area source rules. For example, Rule 1111 has several
labeling requirements. Labeling requirements are important tools for enforcement, especially when
some units distributed to the market can only be installed unda&irceonditions.While
manufacturers ship units into many markets, to ensure the labels are only included on units sold
into or within the South Coast AQMD, they may elect to send a sticker or label to their distributors
so they can be applied at the gadhsale PAR 1146.2 is proposing a labeling requirement under

the new subdivision (j) for the period betwebranew building compliance date atite existing

building compliance date of an equipment categand the etended period for tankless water
heates being installed in mobile homes
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Paragraph {)(1)i Labeling Schedule

Pursuant to the labeling schedule in Table 4, any Unit that is supplied or offered for sale for use
within the South Coast AQMD prior to the applicable Table 3 compliance dates that complies with
the Table 1 emission limits, but not the Table 2 emissiwoitdj shall prominently display the

st at elmmestalled i South Coast AQMDFor Installation and Use in Existing Buildings
Only. o

Table 4i Labeling Schedule

Uni t o6 Labeling Requirements
Compliance
Schedule Start Date End Date
Phase | January 1, 2026 January 1, 2029
Phase I January 1, 2028 January 1, 2031
Phase IlI January 1, 2029 January 1, 2033

Paragraph {)(2) i Labelingfor Instantaneous Water Heaters in Mobile Homes

Effective January 1, 2029, to January 1, 2033natantaneougaterheater with rated heat input

capacity of less than or equal to 200,000 Btu/hr supplied or offered for sale for us®ilea

home within the South Coast AQMD and complying with the alternative compliance date in
paragraph (i)(5) shal/l pf msiaited im Sauth Coast AQM&EFprl ay t h
Installation and Use in Mobile Homes Oy .

Paragraph {)(3) i Annual Reporting Requirement

Effective on and after the Table 3 compliance dates for Existing Buildings, manufacturers of
natural gadired unit(s) shall submit a report by March 1st of the following calendar year to the
Executive Officetthrough the compliance portdlhe report shall includd) name of the product
manufacturer2) list of product model(sB) number ofunits andratedheatinputcapacity of each
model that was sold into or within the South Coast AQMD; 4&nhthe applicable equipment
category in Table .2

Paragraph {)(4) i GeneralRecordkeeping Requirement

The owner or operator of anit shall maintain ors i t e a copy of t he man)
distributor's written instructions and retain a record of the maintenance aatigftyel use ecords

for a period of not less than three yefarslow-use demonstratiorhe owners or operators shall

also maintain copy of a governmeassued documerge.g., building permit)hat grants permission

to an individual or organization to initiate a construction project which determines the eligibility

of new buildingor existing buildingfor the compliance of the rule
Paragraph {)(5) i Rated Heat InpuEapacity Documentation

The owner or operator of @it shall maintain ossite or provide upon the Executive Offi¢es
request,a copy of all documents identifying then i trabed heat input capacity including
manufacturerds or di st rmaibtairnt docurbestatiomeonttvatedhead r i
input capacity for aunit modified pursuant to paragraph (d)(5), signed by the licensed person

nyv
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modifying theunit, includingdescription of allunit modifications dates theunit was modified
andcalculation ofratedheatinputcapacity

Paragraph {)(6) i Recordkeeping for Alternative Compliance Option for Utility Upgrades

If an owner or operator ofumit elects to comply with the provision in paragraph (i)(1), the owner

or operator shall maintairecordson-site, or make them available to the Executive officer upon
requestuntil three yearsafter the end date of the approved exter(sipithat demonstrate the
power supply and the wutility provideroés progr
not limited toan official document signed by the responsible party of the utility company that
services the facility tht includes an explanation of the utility upgrades required by the utility
company;communications with the utility provider when the utility upgrade was requesied;
estimated date the utility provider will complete the utility upgradestitional information to
substantiate that additional time is necessary; gowlimentation which demonstrates that the

delays are outside of tleasonableontrol of the owner or operator.

Paragraph (j)(7)i Recordkeeping for Alternative Compliance Option for Units at a Property
Under Lease

If an owner or operator of a unit elects to comply with the provision in paragraph (i)(@wvtiex

or operator shall maintain records-site, or make them available to the Executive Officer upon
requestuntil three yearsfter reportingthrough the compliance portpuirsuant to subparagraph
(1)(6)(B), including but not limited to: a legally binding contract that explains the terms and
duration of the lease under which the owner or operator of the unit is a tenant renting a property
from a landlord; andocumentation which demonstrates that the delays are beyond the reasonable
control of the owner or operator.

Paragraph ())8) i Recordkeeping for Alternative Compliance Option for Cartsinn

If an owner or operatogelects to comply with the provision in paragraph (i)(fAg owner or
operator shall maintain records-site, or make them available to the Executive Officer upon
requestuntil three years after perting through the compliance portpursuant to subparagraph
()(7)(A), including but not limited toimages that show the activity of construction and the
expansion of the space for thanit and associated equipment by the construction; and
documentation which demonstrates the comsion, which could be a construction permit or
contract.

Paragraph (j))0) 1 Small BusinesReqistration

If an owner or operator of a undlects o utilize the small business exemption from paragraph
(d)(3) for end of unit life replacemepursuant tgparagraph (k)(5)the owner or operator must
register their facility as a small businestsleast 90 days prior to the unit reaches its unit age
maintainrelated recorden-site, or make them available to the Executive Officer upon request,
until three years after registering through the Compliance Pé&#ahgraph (j{) specifiesthe
record asbusiness ledawner and contract information, number of curremiployeesthe total
gross annual receiptand if the business is a réor-profit training center.

Paragraph (j))0) 1 Reporting through-800-CUT-SMOG®

Staff expects to establish an online reporting platfar@ccommodate the reporting requirements
in paragrapk(i)(1), (i)(4), ()(6), ()(7), (§)(3), or (j)(9) prior to their effective dateslowever, saff
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understands thalhereare situations wheithie online reporting platform might not be operatignal
or theowner or operator of a ureinnotuse thenlinereporting platformParagraph (j){0) allows
the owner or operator to repdhe required information by callinff800-CUT-SMOG® if the
complianceportal is not availal®l or notallowing enteringof the necessary informatipar if the
owner or operator does not hate access tthe complianceportal.

PAR 1146.2Exemptions[Subdivision(k)]
Subdivision k) has been updated to clarify exemptions gmse in newemission limits
Subdivision k) in PAR 1146.2 was originally subdivision (h) in Rule 1146.2.

Paragraph K)(1)1 Units inRecreational Vehicle$)nits Subject to Rule 1124nd Units subject
to Rule 1179.1

The provisions of this rule shall not applyunits used irrecreationalvehicles units subject to

the limits in South Coast AQMD Rule 112Xontrol of Nitrogen Oxides from Residential Type,
Natural Gadired Water Heatersand units subject to a NOx emission limit in Rule 1179.1
Emission Reductionsom Combustion Equipment at Publicly Owned Treatment Works Facilities

Paragraph K)(2)i Low-Use Exemptioin 9,000 therms per year

This existingexemption in Rule 1146.2 was intended for Type 2 units manufactured prior to
January 1, 2000, with NOx emissions higher than 30 ppm N@x9,000 therms per yedow-

use thresholds about50 percent ofypical annual fuel uséor a medium size Type 2 univhich

is no longer justifiableas lowuse Staff proposes tphase out this provision when zegmission
requirement®ecome effective.

Until the applicable Table 3 compliance dates, the Table 1 emission limits shall not apyghe to

2 units manufactured prior to January 1, 20@t are demonstrated to use less than 9,000 therms
during every calendar ye&ubparagraph (g)(2)(D) addresses the recordkeeping requirements for
paragraph (k)(2).

Paragraph K)(3)i Low-Use Exemptioi 2,000 or 3,000 therms per year

Paragraph (k)(3provides a new lovuse exemption from Table 2 zeemission requirementer
existingunitsinstalled priorto thedate of rule adoptiarAnnual use of 3,000 therms is about 16
percent normal fuel use for a 1 MMBtu/hr unit &)800 therms is about ércent normal fuel

use for a 400 kBtu/hr unifThe provisions of paragraphs (d)(2) and (d)(3) and subparagraph
(d)(5)(B) shall not apply to the followingxistingunits installed prior téhe date of rule adoption
that meet Table 1 emissiamits: units with a rated heat input capacity greater thitiviBtu/hr,

but less than or equal toNM Btu/hr that are demonstrated to use less than 3,000 therms during
every calendar year for; anits with a rated heat input capacity greater thankda0 per hour,

but less than or equal toMMBtu/hr thataredemonstraté to use less than 2,000 therms during
every calendar yearSubpargraph (g)(2)(D) addresses the recordkeeping requirements for

paragraphk)(3).

Paragraph K)(4) 1 Residential Structures
The provisions of paragraphs (d)(3), (d)(4), (d)(5), (d)(6), (d¥i7J the recordkeeping and
reporting provisions in paragraphj¥(4) through [)(9) shallnot apply to Units installed or used

for Residential Structure3he retrofit requirement is intended for installations in industrial and
commerciakettings therefore, units for residential structures are exempted from this requirement.
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Paragraph (k)(5Y Zero-Emission for Existing Units after Their Unit Age for Small Businesses

The provisions of paragraph (d)(3) shall not applyrtits installed in facilities that meet the Rule
102 definition of a small businegsthe owners or operators of the unigister their facilities as
small businesandmeet the specifiececordkeeping requirements

Paragraph K)(6) i Certification Requirements

Certification requirements specified in paragraphs (f)(1) through (f)(4) shall not appiytso
complying with Table 2 emission limits

PAR 1146.2Draft Staff Report 3-16 May 2024



CHAPTER 4: IMPACT ASSESSMENT

INTRODUCTION

EMISSIONS INVENTORY AND EMISSION REDUCTIONS
COST-EFFECTIVENESS AND INCREMENTAL COST -EFFECTIVENESS
SOCIOECONOMIC IMPACT ASSESSMENT

CALIFORNIA ENVIRONMENTAL QUALITY ACT  (CEQA) ANALYSIS
DRAFT FIND INGS UNDER HEALTH AND SAFETY CODE
COMPARATIVE ANALYSIS



Chapterd Impact Assessment

INTR ODUCTION
PAR 1146.2is expected tampact1,070,00Qunits locatedn the South Coast AQMD region

EMISSIONS INVENTORY AND EMISSION REDUCTIONS

The total NOx inventory for thRECLAIM and noRRECLAIM units affected by PAR 46.2is
estimatedo be5.6tpd. For context, the 2022 AQMP indicated a total of 3xd.df NOx emitted
from all sources in the regian 2018 the baseyear of the emissions inventory and modeling
analysis in the plarAppliancesusedin residential and commercial buildingmit about 22.1 tpd
of NOx, which is about4 percentof 2037 NOx emissiongsom all stationaryand area sources
that South Coast AQMD regulateShose appiances areprimarily space and water head
cooking devices, and some other appliances combusting natural Has estimated baseline
emissions for PAR 1146.@re around nine percent of the total stationary source inventsy
shown in the figure below.

Rule 1146.2, 5.6 tpd

Other
Residential
and
Commercial
Combustion,

24 tpd

Large
Combustion,
30.3 tpd

Figure 4-1. 2018NOx Emissions from Stationary Sourcesténs per day)

Baseline Emissions

PAR 1146.2 will impact 1,07Q000 units, the applicabldarge water heatersmall boilers and
process heater3o estimatdaselineemissiors, staff evaluated the following information:

1 Estimated universe by categaayn d cat egori esd6 percentage of
1 Unit size (MMBtu/hr) of thegas unit being replaced each category

1 Baseline Emission Factor (Ib/MMBtu)

9 Capacity Factor (or Usage Factor)

1 Unit Age (years)

The following table was presented in Working Group Meetiagrd has since been updated to
reflect new datand assumptions
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Table 4-1. BaselineEmission Estimates

. Estimated Baseline Emissions
Equipment Category

Universe Estimate (tpd)

Type 1Units (not Type 1
Pool Heaters,
Instantaneous Water 0.50
Heaters, or High
Temperature Units)

Type 1High 60,000 0.19
Temperature Units '
Type 2Units (not

Instantaneous Water 1.39
Heaters)

Type 1 Pool Heaters 710,000 3.25

Instantaneous Water 300,000 0.28
Heaters

Total 1,07Q000 5.61

Staff estimatedthe Type 1pool heater universe and updated the baseline emission estimate
Working Group Meeting #5According tothe 2019CEC Residential Appliance Saturation Study
(RASS) seven percenvf homes inthe SoCalGas region have spas with gas heatedsfive
percenthave pod with gas heater¥ There are pproximately 5.9 million homes ithe region
from the U.S. Census 6 2 Staflstiaedapproxinsately7H0®Q0s i n ¢
Type 1pool heaters in the region and baseline emissiodsadtpd for this categoryas5.9million
homes x Q12 = 708000, rounding to 710,0Q0Based ornthe U.S. DOE estimate for units in
California andthe new DOE 84% efficiency requirement for gas pool heaters by 208ff
calculated211 annual operating hours for pamhd spa heateunits in California.Staff had
previously usedh capacity factor of 7.16%r 627 operating hours based on the previluke
11462 2004 implementation study, and staff had previously used 95% fopazsheater
efficiency. Theupdated pool and spa heater univeassual operating houos 211,and84% pool
heater efficiencynform the pool heater baseline emission estimate of 3.25ampidh is lower
than the previous estimate of 5.88is affects the total baseline emission estimate for PAR 1146.2
which is updated t6.61tpd.

54 2019 CEC Residential Appliance Saturation Stullgge 11, Table ES: Natural Gas UECs and Appliance
Saturation Summaries by Gas Utilityhttps://www.energy.ca.gov/dataports/surveys/2018esidential
appliancesaturatiorstudy
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25%

(60,000 Type 1 (1.33tpd)

& Type 2 Units)

12% 58%
0.69 tpd
( tpd) (3.25 tpd) Type 1
Pool/Spa
Heaters

Instantaneous (708,000 Units)
Water Heaters

(300,000 Units)

Figure 4-2. Percent of Baseline NOx EmissionEstimate

Analysis duringthe 2006 rule amendment estimatearound40,000 Type lunits and 22,000

Type2 units in the South Coast AQMD based on data provided by SoC#fGaPAR 1146.2,

staff updatedthe Type 1 and Type @vaterheaterando i | er cat egesofunevesse per C e
based orAir-Conditioning, Heating, and Refrigeration Instit@HRI) certifications dataStaff

estimaes there arapproximately 60,000ype 1 and Type @aterheates andboilers.

In recent years, adoption of residentratantaneousvater heaterfas increased with state and
federal energy efficiency regulations. Staff estimatedsiantaneous water heatenverseo be
approximately300,000 instantaneousvater heaters ithe South Coast AQMD region using the
2019California Residential Appliance Saturation Study (RASS) from tB€ @nd the Residential
Energy Consumption Survey (RECS) freine U.S. Energy Information Administratié®

The baselineemissionwas estimategber unit by category asifetime NOx Baseline Emission
(tons) = Unit Size (MMBtu/H x Baseline Emission Factor (Ib/MMBtu) x Capacity Factor (or
usage factor) x Annual HoursUnit Age (years) + 2,00@ounds peton.

For Type lunitsandinstantaneous water heateds238 MMBtu/lr was theType 1 midrange unit
size utilized in the calculatiofror Type 2units (not instantaneous water heatets MMBtu/hr
was the Type 2 midange unit size utilized in the calculation.

The kaseline emission factopgunds peMMBtu) taken from previous Rule 1146.2 rulemaking
was 0.06poundof NOx per MMBtu for 20 ppmat 3%oxygen for Type Yool heaters and.024
poundof NOx per MMBtu for 20 ppm at 3%oxygenfor other categories

55 California Energy Commissio2019 California Residential Appliance Saturation Study
https://www.energy.ca.gov/publications/2021/2&Hiforniaresidentialappliancesaturationstudyrass

56 U.S. Energy Information Administratio@020 Residential Energy Consumpti@urvey Data
https://www.eia.gov/consumption/residential/data/2020/
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The analysis alsassuned 100 percentemission reduction for zefemission ung. Theestimated
emission reductions 5.61tpd at full implementationFor context, the 2022 AQMP indicated a
total of 351 pd of NOx emitted in 2018the baseyear of the emissions inventory and modeling
analysis in the plan

Zero-Emission CeBenefits

South CoastAirBasihasbeen cl assi fied as fAextremeo .nonatt
Ozone is formed when NGandVOC react irnthepresence of sunlighthile both NOx and VOC

contribute to ozone, the key to attaining the ozone stamu#nd Basinis to reduce NOX! While

PAR 1146.2 is focused on zeNOx standardsair quality cebenefits of zer@mission standards

include reducingother emissions such @seenhouse gas (GHG@nd particulate matter (PM)
emissionsCARBG6s current r ul emaki-engssidnappliancestapdartisi al s
would be focused on zet6HG and zerdNOx, while alsoquantifying the air quality cebenefits

of reducing criteria pollutants such as smiogning NOx, CO, and toxic air contaminant
emissions® The PAR 1146.2 zeremission standard will also be considered as a controtgyrat

for the South Coast AQMD tattain the 2012 annual PRI5 nationabmbientair quality standard

by 2030

COST-EFFECTIVENESS

Health and Safety Code Section 40920.6 requires aeffestiveness analysis when establishing
BARCT requirements. The cesffectiveness of a control technology is measured in terms of the
control cost in dollars per ton of air pollutant reduced is nredsin terms of the control cost in
dollars per ton of air pollutant reduced for each class and category of equipment. The costs for the
control technology include purchasing, installation, operating, and maintaining the control
technology.

As detailed in chapter twohé South Coast AQMD typically relies on the DCF method which
converts all costs, including initial capital investments and costs expected in the present and all
future years ofinit age to a present valudhe DCF calculation is detailed in Chapter 2

The table beloveummarizes theosteffectiveness estimates for each category.

Table 4-2. Cost-Effectivenessfor PAR 1146.2 Categories
Cost-Effectiveness
($,Ton), No Panel

Upgrade

Category Replace with Energy

Cost-Effectiveness ($,Ton),
With Panel Upgrade

Energy
Input Energy Input Input Energy Input
Calculation

. ! Calculation
Estimate Estimate
Method Method Method Method

Type 1 Water

Heater Heat Pump | (190,000) 201,000 (93,000) 298,000

57 South Coast AQMD, 2022 AQMmitps://www.agmd.gov/docs/defatdburce/cleasair-plans/airquality-
managemenplans/2022air-quality-managemenplan/finat2022agmp/finat2022-agmp.pdf?sfvrsn=16

58 California Air Resources Boardero-emission Appliancesttps://ww2.arb.ca.gov/ouwork/programs/building
decarbonization/zeremissionappliancestandards/faq
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Cost-Effectiveness
($,Ton), No Panel
Upgrade

Cost-Effectiveness ($,Ton),
With Panel Upgrade

Category

Replace with

Energy
Input

Energy
Input
Estimate

Energy Input
Calculation

Energy Input
Calculation

Estimate
Method

Method

Method

Method

Six Heat Pumps
178,000 197,000 164,000 212,000
Type 2 Water  (Integrated) ( ) ( )
Heater Two Heat Pumps
(Split) - 179,000 - 194,000
Heat Pump - 11,000 - 58,000
Type 1 Pool Heat P g
Heater eat Fump an - i .
Split Panel Cost (4,000)
Type 1High Heat Pump - 559,000 - 578,000
Temperature i
e R'Z';ggﬁce - 2,734,000 - 2,753000
Type 2High Heat Pump - 257,000 - 264,000
Temperature | .
Unit Electric i 2,722,000 . 2,812,000
(1 MMBtu) Resistance
Type 2High
Temﬁﬁ{f‘t“re Heat Pump i 152,000 i 156,000
(2 MMBtu)
Heat Pump (185000 101,000 12,000 298,000
Heat Pump and
Split Panel Cost i ) (63,000) 223000
Instantaneous Electric
Water Heater Reésistance Tank - 3,078,000 - 3,275,000
Type
Electric
Resistance - 3,123,000 - 3,320,000
Instantaneous

The proposed BARCT emission limits wilhke effect at the end of the presunved ageof the
equipmenthat is currently bieg used therefore the majorityif the costimpactsareat thenatural
turnover of theequipmentThe facilities will incur some cost to upgrade dwgiipmentbutsome
of the cost will already be incurred due to arielinit-agereplacement.
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SOCIOECONOMIC IMPACT ASSESSMENT

A socioeconomiémpact assessmehas beemronducted anwvasreleased for public review and
comment at least 30 days priorttee South Coast AQMD Governing Board Hearfog PAR
1146.2 which is anticipatetb beheardon June 72024 (subject to change)

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) ANALYSIS SUMMARY

Pursuanto the California Environmental Quality Act (CEQA) and SoutiaslA Q M D oGestified
regulatoryprogram (Public Resources Code Section 21Q080ERA Guidelines Section 15260)
and South Coast AQMD Rule 110), the South Coast AQMD, as lead agency, eeview
proposedroject(PAR 1146.2 anddeterminé that 1) PAR 1146.2mplements the 2022 AQMP
Control Measure €@MB-01 i Commercial Water Heatingand 2) the Final Program
Environmental Impact Report (EIR) for the 2022 AQMP evaluated Control Me&GMB-01
andanalyzed its potential environmental impa&iscePAR 1146.2 does not involve any new or
modified impacts when compared to what was previously analyzed in the Final Program EIR for
Control Measure €MB-01, PAR 1146.2qualifies asa later activity within the scope of the
program approved earlier for t12922 AQMP per CEQA Guidelines 15168,(end theFinal
Program EIR for the 2022 AQMP adequately describes the gdtivithe purposes of CEQguch
that no new environmental document wil kequiredThe analysis supporting this conclusien
providedin Appendix Aof this Staff Report

DRAFT FINDINGS UNDER HEALTH AND SAFETY CODE SECTION 40727

Requirements to Make Findings

Health and Safety Code Section 40727 requires that prior to adopting, amendiggealing a

rule or regulation, the South Coast AQMD Governing Board shall make findings of necessity,
authority, clarity, consistency, natuplication, and reference based on relevant information
presented at the public hearing, and in the staff tepor

Necessity

PAR 1146.2 is needed to establish BARCT requiremeatsl achieve emission reductions
proposed by 022 AQMP ®@ntrolMeasure @CMB-01in order to meethe National Ambient Air
Quality Standard#or ozone.

Authority

The South Coast AQMD Governing Board has authority to adopt amendments to R6U2 11
pursuant to Health and Safety Code SectR86G02, 40000, 40001, 40440, 40702, 40725 through
40728,and41508

Clarity

PAR 1146.2is written or displayed so that its meaning can be easily understood by the persons
directly affected by it.

Consistency

PAR 1146.2is in harmony withand not in conflict with or contradictory to, existing statutes, court
decisions, or state or federal regulations.
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Non-Duplication

PAR 1146.2will not impose the same requirements as any existing state or federal regulations.
The proposed amended rule is necessary and proper to execute the powers and duties granted to,
and imposed upon, the South Coast AQMD.

Reference

In amendingRule 1#6.2 the following statutes which the South Coast AQMD hereby
implements, interpret®r makes specific are referenced: Health and Safety Sect&ors 39002,
40000, 400014044Q 40702, 40725 through 40728)d41508

COMPARATIVE ANALYSIS

Under Health and Safety Code Section 40727.2, the South Coast AQMD is required to perform a
comparative analysis when adopting, amending, or repealing a rule or regulation. The comparative
analysis is relative to existing federal requirements, existipgoposed South Coast AQMD rules

and air pollution control requirements and guidelines which are applicable to combustion
equipment subject toAR 1146.2 There is no equivalent federal regulation applicable to be
included in the table below.
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Rule Element Rule 1121

PAR 1146.2

Table 4-3. Comparative Analysis

Rule 1146.1

Rule 1146

CARB In-
Progress
Rulemaking

Bay Area
AQMD

Rule 96

Boilers,steam TBD:
generators, Boilers. steam Anticipated
Large water  and process ’ 2030for new
Natural gas ; generators, and Natural gas )
. heaterssmall heaters with . equipment
fired water ) ) process heaters fired water
... boilers and maximum : : and
heaters with dh with maximum heater, ratec i
Applicability  heat input process flGe AL rated heat input heat input appfiances -
heaters less  input " . sold for use in
rates less " capacities capacity 75
than or equal capacities g both
than 75 greater than or kBtu/hri 2 . :
to 2 greater than 2 residential
kBtu/hr equal to 5 MM Btu/hr
MMBtu/hr MMBtu/hr MMBtu/hr and
and less than commercial
5 MMBtu/hr buildings
NOX limits:
Digester gas:
15 ppmv
NOX limits: Landfill gas: 25
. : ppmv
Requirements Digester gas: _
(All parts per 15 ppmv Natural gas: 5
million il qas: | PP MYTO
(ppmv) Landfill gas: | MMBtu/hr, 7 or
emission 25 ppmv 9 ppmv for 20
limits are NOx and CO  Natural gas: 7 IgMMBth/hr’ NOX limits: 18D
referenced at  NOX limits: | limits: or 9 ppmy, 12 1< ppnvior . :
3 percent Natural gas: Natural gas: 0 PP™V for atmospheric, gaturﬁ\l/l o Anticipgteq
volume stack gas: gas- ¥ atmospheric, and 12 ppr PP zeroemission
15 ppmv ppmv (zero d12 for thermal (zero (GHG, NOx)
gas oxygen on emission) an bpra : emission) ’
a dry basis for thermal fluid heaters
averqged over fluid heaters | For other types
a period of 15 All others: 30 | of fuels:
consecutive ppmv 30 ppmv for
minutes) CO limit: 400 Other gaseous
ppmv fuels; 40 ppmv
for nongaseous
fuels
CO limit: 400
ppmv
Reporting None Manufacturers None Every'6 months None TBD
every year for units greater
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Bay Area CARB In-
Rule Element Rule 1121 PAR 1146.2 Rule 1146.1 Rule 1146 AQMD Progress

Rule 9-6 Rulemaking

after Table 3 than or equal to
compliance 40 MMBtu/hr
dates and an annual
product heat input
models, unit greater than
number rated 200 x 109 Btu
heat input per year (Rule
capacity, 218)
applicable
equipment
category
A continuous
in-stack NOx
monitorfor

units greater
than or equal to
40 MMBtu/hr

Source testing @and an annual

Monitoring None Requirements once every 5 heat input None TBD
by alternative | years greater than

compliance 200 x 109 Btu
options per year

Source test
report

Source testing
once every 3
5 years for
other units

_ Source test
Maintenance @ Source test records

records = 3 records = 2

years years (5 years Maintenance &
_ cated heat I TitlE V) emission
Recordkeeping None ~ated heat - records = 2 None TBD
input capacity Monitoring  years
& data = 2 years o
modification (5 years if Monitoring data
documentatior Title V) = 2years (5

years if Title V)
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Appendix A Detailed CEQA Analysis

INTRODUCTION

The California Environmental Quality Act (CEQA) is comprised of Public Resources Code
Section 21000 et seq. and the CEQA Guidelines which are codified at Title 14 California Code of
Regulations, Section 15000 et seq. CEQA requires the evaluation of afitipbtadverse
environmental impacts of proposed projects and the identification and implementation of methods
to reduce or avoid significant adverse environmental impacts of these projects, if feasible. [Public
Resources Code Section 21061.1 and CEQA &inies Section 15364 defining feasible]. The
purpose of the CEQA process is to inform decision makers, public agencies, and interested parties
of potential adverse environmental impacts that could result from implementing a proposed project
and to identifyfeasible mitigation measures or alternatives, when an impact is significant.

Control Measure €€MB-01 of the 2022 AQMP seeks to deploy zernission water heating units

for new and existing commercial buildingsouth Coast AQMD is technology and fuel neutral,

and is focused on achieving NOx emission reductions. ShouleN£@xanatural gas technologies

be developed and adopted, consumers would have the opportunity to choose between newly
designed natural gas anther zereemission appliance3he zereemission water heating units

with high energy efficiency appropriate for use omunercial applications could be integrated

heat pump water heaters, which have water tanks packaged with them as single units, or split heat
pump water heaters with water tanks located up to 50 feet away. These devices would increase
electricity demand.

PAR 1146.2 implements Control Measur&®IB-01 of the 2022 AQMP and proposes to achieve

NOx emission reductions ngquiring zereemission (0 ppmv) limits for new installations based

on future effective dates depending on the commercial availability ofemsigsion technologies,

and zereemission limits for existing units that will reach the end of unit age afteetieemission
compliance dates, with an exemption for units used for residential structures and small businesses.
PAR 1146.2 affects approxately 1,070,000 units in the South Coast AQMD jurisdiction, and

full implementation of PAR 1146.2 is expected to reduce NOx emissions by 5.6 tons per day (tpd)
by 2058 A technology assessment by 2028 would provide the Stationary Source Conitittee

an update on the technology and market readiness for the rule.

The 2022 AQMPPwas considered a fiprojecto as defined
and the South Coast AQMD was | ead agency unde
has the principal responsibility for carrying out or approving a project that may havefiaaign
effect upon the environment. o [Public Resourc
Coast AQMD Governing Board had the primary responsibility for approving the entirety of the
project, the South Coast AQMD was the most appropriate pag@incy to act as lead agency for

the project. [CEQA Guidelines Section 15051(b)].

The 2022 AQMP: 1) had environmental impacts which were evaluated in a Final Program
Environmental Impact Report (Program EIR); and 2) was a discretionary action which was
considered and approved by the South Coast AQMD Governing Board.

59 South Coast AQMD, 2022 Air Quality Management Plan, December 208%://www.agmd.gov/home/air
guality/airquality-managemenplans/airquality-mgt-plan

PAR 1146.2 Draft Staff Report A-1 May 2024


https://www.aqmd.gov/home/air-quality/air-quality-management-plans/air-quality-mgt-plan
https://www.aqmd.gov/home/air-quality/air-quality-management-plans/air-quality-mgt-plan

Appendix A Detailed CEQA Analysis

Therefore, the proposed project, PAR 1146.2, is integrally related to the 2022 AQMP for which a
previous environmental analysis has been prepared in the Final Program EIR for 2022 AQMP,
which was certified by the South Coast AQMD Governing Board on DeceinB622%°

The Final Program EIR for the 2022 AQMP identified potentially significant impacts, and
mitigation measures were adopted. Further, since mitigation measures were adopted for the 2022
AQMP, a Mitigation, Monitoring, and Reporting Plan for the 2022 AQMPspamt to Public
Resources Code Section 21081.6 and CEQA Guidelines 15097 was also required and adopted.

Further, because the Final Program EIR concluded that the 2022 AQMP will have potentially
significant and unavoidable adverse impacts on the environment, Findings were made pursuant to
CEQA Guidelines Section 15091, and a Statement of Overriding Consdsrgursuant to

CEQA Guidelines Section 15093 was adopted.

The 2022 AQMP, along with the December 2022 Final Program EIR for the 2022 AQMP (State
Clearinghouse No. 2022050287) and its corresponding Findings, Statement of Overriding
Considerations, and Mitigation, Monitoring, and Reporting Plan, upon which thesisnad the

PAR 1146.2 relies, are incorporated by reference pursuant to CEQA Guidelines Section 15150 and
are available from the South Coast AQMDO6s web

December 2022 Final Program EIR for the 2022 AOMP
Master webpagéhttps://www.agmd.gov/home/research/documeeports/leachgencyscagme
projects/souticoastagmdprojects--year2022

December 2022 Final Program EIR for the 2022 AQMP (including Appendices)
https://www.agmd.gov/docs/defatdburce/ceqa/documents/acimisbjects/2022/2022
agmpfinal-peir.pdf

Findings, Statement of Overriding Considerations, and Mitigation Monitoring and
Reporting Plan: https://www.agmd.gov/docs/defardburce/ceqa/documents/agmd
projects/2022/202agmpattachmentltoresolution.pdf

2022 AQMP: https://www.agmd.gov/home/aguality/airgquality-managemenplans/air
quality-mgt-plan

Copies of these documents may also be obtained from:
Derrick Alatorre, Deputy Executive Officer/Public Advisor
South Coast AQMD 21865 Copley Drive, Diamond Bar, CA 91765
Phone: (909) 39@432
Email: publicadvisor@agmd.gov

A Program EIR was considered to be the appropriate document for the 2022 AQMP pursuant to
CEQA Guidelines Section 15168(a)(3) because the 2022 AQMP constituted a series of actions
that can be characterized as one large project in connection with the esstianles, regulations,

60 South Coast AQMD, Final Program Environmental Impact Report for the 2022 Air Quality Management Plan,
December 2022. https://www.aqgmd.gov/docs/defardource/cega/documents/agmpisbjects/2022/2022qgmp

final-peir.pdf
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plans, or other general criteria required to govern the conduct of a continuing program. In addition,
the use of a Program EIR had the following advantages by:

1 Providing an occasion for a more exhaustive consideration of effects and alternatives than
would be practical in an EIR on an individual action;

1 Ensuring a consideration of cumulative impacts that might be slighted in -bycaase
analysis;

Avoiding duplicative reconsideration of basic policy considerations;

1 Allowing consideration of broad policy alternatives and progvede mitigation
measures at an early time when the Lead Agency has greater flexibility to deal with basic
problems of cumulative impacts; and

1 Allowing its use with a later activity if the later activity is within the scope of the project
analyzed in the Program EIR without requiring further environmental documents.

Because PAR 1146.2 implements a previously adopted 2022 AQMP Control MeaSiu8-C

01, this chapter examines whether PAR 1146.2 qualifies as a later activity within the scope of the
analyses in the Final Program EIR for the 2022 AQMP, pursuant to CEQAIBe&l 15168(c)

Use with Later Activities.

As such, this chapter: 1) compares the proposed later activity of PAR 1146.2 with the previously
approved program, Control MeasureQMB-01 which was adopted in the 2022 AQMP; 2)
summarizes the environmental impacts analyzed in the Final Program Etie 222 AQMP for
Control Measure €€MB-01; 3) identifies the differences, if any, between the analysis of the
environmental impacts in the Final Program EIR for 2022 AQMP for Control MeasGid &>

01 and PAR 1146.2 and as needed, identifies any other trapeas which may require further
analysis; and 4) considers the evidence and determines whether: a) PARId d46ét2r activity

within the scope of the program approved earlier for the 2022 AQME b) the Final Program

EIR for the 2022 AQMRidequately describes the later activity of PAR 1146.2 for the purposes of
CEQA such that no new environmental document will be required.

SUMMARY OF ENVIRONMENTAL IMPACTS

The CEQA Guidelines require environmental documents to identify significant environmental
effects that may result from a proposed project. [CEQA Guidelines Section 15126.2(a)]. Direct
and indirect significant effects of a project on the environment shauidentified and described,

with consideration given to both shoand longterm impacts. The discussion of environmental
impacts may include, but is not limited to, the resources involved; physical changes; alterations of
ecological systems; health asafety impacts caused by physical changes; and other aspects of the
resources involved including water, scenic quality, and public services. If significant adverse
environmental impacts are identified, the CEQA Guidelines require a discussion of mdasures t
could either avoid or substantially reduce any adverse environmental impacts to the greatest extent
feasible. [CEQA Guidelines Section 15126.4].

The categories of environmental impacts to be studied in a CEQA document are established by
CEQA [Public Resources Code Section 21000 et seq.] and the CEQA Guidelines [codified in Title
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14 California Code of Regulations Section 15000 et seq]. Under the CEQA Guidelines Appendix

G: Environmental Checklist Form, there are 20 environmental topic areas categories in which
potential adverse impacts from a project are evaluated. The SouthAC¥8&!, as lead agency,

has taken into consideration the environmental checklist questions in Appendix G, but has
reorganized the contents to consolidate the environmental topic areas to avoid repetition. For
exampl e, South Coast A Qivebtal sheaklistsby: d)nconieing the h e e |

topics of fAair qualityo and Agreenhouse gas e
of fAcul tur al resourceso and Atri bal cul tur al
and hazardous matema | s 6 topi c into two sections: Ahazart

and hazardous waste; 0 and 4) distributing the
into other more specific environwetnaralqualeiatsy ,s
Asolid and hazardous waste. o0 For each environ
15064. 7(a), Al al] threshol d of significance
performance level of a particular environmental @ffevoncompliance with which means the

effect will normally be determined to be significant by the agency and compliance with which
means the effect normally will be determined t
has developed unique thresf® of significance for the determination of significance in
accordance with CEQA Guidelines Section 15064.7(b).

The CEQA Guidelines also includes provisions for the preparation of Program EIRs in connection
with the issuance of plans, such as the 2022 AQMP, to govern the conduct of a continuing program,
including adoptions of broad policy programs as distinguishaa those prepared for specific
types of projects such as land use projects, for example. [CEQA Guidelines Section 15168]. A
Program EIR also allows for the consideration of broad policy alternatives and pregtam
mitigation measures at an early timeemhan agency has greater flexibility to deal with basic
problems or cumulative impacts. [CEQA Guidelines Section 15168 (b)(4)]. Lastly, a Program EIR
also plays an important role in establishing a structure within which a CEQA review of future
related actins can be effectively conducted. A Program EIR, by design, provides the basis for
future environmental analyses and will allow future prefgmtcific CEQA documents, if
necessary, to focus solely on the new effects or detailed environmental issuesvimispr
considered. If an agency finds that no new effects could occur, or no new mitigation measures
would be required, the agency can approve the activity as being within the scope of the project
covered by the Program EIR and no new environmental dexumould be required. [CEQA
Guidelines Section 15168(c)(2)].

The Final Program EIR for the 2022 AQMP analyzed the impacts of implementing the various
control measures in the 2022 AQMP on 19 environmental topic areas: aesthetics, agriculture and
forestry resources, air quality and greenhouse gas emissions, biokegwaices, cultural and

tribal cultural resources, energy, geology and soils, hazards and hazardous materials, hydrology
and water quality, land use and planning, mineral resources, noise, population and housing, public
services, recreation, solid and hedous waste, transportation, wildfire, and mandatory findings

of significance. The Final Program EIR for the 2022 AQMP concluded that the implementation of
all of the control measures in the 2022 AQMP would result in potentially significant impacts for
the following environmental topic areas: air quality and greenhouse gas (GHG), energy, hazards
and hazardous materials, hydrology and water quality, noise, and solid and hazardous waste. All
other environmental topic areas were either concluded to havibdessignificant impacts or no
impact. Mitigation measures to minimize significant impacts from implementation of the 2022
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AQMP were adopted in the Mitigation, Monitoring, and Reporting Plan which can be found in
Attachment 1 to the Governing Board Resolution for the Final Program EIR for the 2022 ZQMP.

Table A1 summarizes the analysis in the Final Program EIR for the 2022 AQMP associated with
the Control Measure €CMB-01: physical changes expected, environmental topic areas affected
according to level of significance impact, and the applicable mitigation mea#usésuld be

noted that Control Measure CMB-01 was determined to have potentially significant impacts to

the environmental topic areas of air quality and Gld@ergy, noise, and solid and hazardous
waste; but no impact to the environmentaglitoareas of hazards and hazardous materials, and
hydrology and water quality. However, the Final Program EIR for the 2022 AQMP concluded
potential significant impacts to hazards and hazardous materials, and hydrology and water quality
as a result of implaenting other control measures.

61 South Coast AQMD, Attachment 1 to the Governing Board Resolution for the Final Program Environmental Impact
Report for the 2022 Air Quality Management Plan, December 288ps://www.agmd.gov/docs/default
source/ceqa/documents/agipidbjects/2022/2022gmpattachmentitoresolution. pdf
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Table A-1. Analysis of Control Measure GCMB-01 in the Final Program EIR for the 2022 AQMP

Environmental Topic | Environmental Topic

Areas with Potentially | Areas with Less than
Significant Impacts Significant Impacts

Physical Changes Expected
From C-CMB-01

Environmental Topic
Areas with No Impacts

Applicable Mitigation Measures

Air Quality and GHG: AQ1 to AQ-26
Demolition or removal of . ajr Quality ,
existing building  Energy Energy: E3 to E5, and E7
components or structures_ Noise Noise: NS1 to NS14
§ | and water heating - Solid and Hazardous Solid and Hazardous Waste:
S systems Waste GHG SHW-1 to SHW3
3 - Transportation All other environmental
é topic areas not listed to
_ _ be potentially Air Quality and GHG: AQL to AQ-26
Installation of new water |~ Air Quality significantly impacted, Enerav: E3 to E5. and E7
heating systems - Energy or less than significantly ay- ,
- Noise impacted Noise: NS1 to NS14
c
.2 | Increased use of
S | electricity and natural gai. Energy - Air Quality and GHG Energy: E1 to E4, and E7 to E9
8. to produce electricity

Table A2 summarizes the physical changes expected, environmental topic areas affected, and the applicable mitigation measures
associated with implementation of PAR 1146.2 and compares the similarities to those analyzed for Control Melsl+&L.0n the

Final Program EIR for the 2022 AQMP. The replacement of existing water heating equipment is expected to occur at tint end of u
agesuch that operators will remove the existing equipment and install a new water heating system regardless of implenfeARtion of
1146.2, and the upgrades to electrical panels and other building components to enable the increased-esessiaeexyment are

not expected to require trenching or other construction requiring soil movement. Therefore, of the above physical ctengksexbn

from Control Measure €€MB-01, implementation of PAR 1146.2 is only expected to result in the increased eisetotity and

natural gas to produce electricity.

PAR 1146.2 Draft Staff Report A-6 May 2024



Appendix A Detailed CEQA Analysis

Table A-2. Comparison of Environmental Impacts between €CMB-01 and PAR 1146.2
Similarity to Similarity to
Physical Change€xpected | Environmental Topic | Environmental Topic

Similarity to
Environmental Topic
Areas with No Impacts

Similarity to Applicable Mitigation
from PAR 1146.2 Areas with Potentially | Areas with Less than Measures

Significant Impacts Significant Impacts

- Aesthetics
- Agriculture and Forestry
Resources
Increased use of electricity ar - Biological Resources
natural gas to produce - Energy - Air Quality and GHG - cultural and Tribal Energy: E1 to B4, and E7 to B9
electricity Cultural Resources

Geology and Soils
Hydrology and Water
Quality
Implementation of - Hazar_ds and Hazardous
PAR 1146.2 is Materials _
expected to resultin |~ L?“d Use and Planning
the same lesthan - Mineral Resources

significant impacts as |~ N0|sel , q .
anticipated for - Population and Housing

increased electrical |~ PuPlic Services

Implementation of PAR
1146.2 is expected to
result in the same
potentially significant
impacts as anticipated
1) demolition and removal | for increased electrical
of existing building demand from Control
components or structures, | Measure GCMB-01 of - Recreation

and water heating systems| the 2022 AQMP. ﬁﬂeergzg:jef&mMCéo;ltrg - Solid and Hazardous

and the 2022 AQMP. Waste

Because PAR 1146.2 does ni
require replacement of water
heating systems before the el
of unit age

The mitigation measures minimizir
impact on increased electricity dema
from Control Measure €MB-01 of the
2022 AQMP are expected to apply to P
1146.2.

2) installation of new water - Transportation
heating systems - Wildfire
are physical changes that will
occur regardless of
implementation of PAR Same as for increased
1146.2. electrical demand from
Control Measure €
CMB-01
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While PAR 1146.2 implements Control MeasureC8IB-01 of the 2022 AQMP, because the
proposed amended rule does not require replacement of water heating systems before the end of
unit ageand is not expected to require trenching or other construction requiring soil movement,
the physical changes resulting from PAR 1146.2 will be fewer than those contemplated under the
analysis in the Final Program EIR for the 2022 AQMP for Control MeadS@€#&1B-01. Further,

the analysis of environmental impacts for Control Measw@MB-01 covers the breadth of
impacts resulting from PAR 1146.2 such that no new physical impacts need to be evaluated.

The Final Program EIR for the 2022 AQMP determined that the increased electricity demand from
implementation of Control Measure @MB-01 has the potential to generate significant adverse
energy impacts, less than significant air quality and GHG impaatispanmpact to all other
environmental topic areas.

ENVIRONMENTAL TOPIC AREA WITH POTENTIALLY SIGNIFICANT IMPACTS

The Final Program EIR for the 2022 AQMP analyzed the potential environmental impacts that
may occur from implementing all of the control measures which comprise the 2022 AQMP and its
goal to address the 2015 federdi@ir ozone standard to satisfy therpimg requirements of the
federal Clean Air Act (CAA), and concluded that its implementation would result in potentially
significant impacts for the following environmental topic areas: air quality and GHG, energy,
hazards and hazardous materials, hydsolagd water quality, noise, and solid and hazardous
waste. Specific to the implementation of Control MeasufeéMB-01, the Final Program EIR for

the 2022 AQMP analyzed and concluded potentially significant impacts to the environmental topic
of energy.

Since PAR 1146.2 implements Control Measw€MB-01 without adding new or modifying the
previously analyzed impacts for each environmental topic area, the overall conclusion of
potentially significant impacts for the topic of energy in the Final Progréhide the 2022 AQMP

will remain unchanged if PAR 1146.2 is implemented.

The following section summarizes the analysis of potentially significant impacts for the topic of
energy in the Final Program EIR for the 2022 AQMP.

Energy

The Final Program EIR for the 2022 AQMP identified the following potential significant energy
impacts associated with implementation of PAR 1146.2: 1) increase in electricity demand due to
increased usage of zeemission technologies installed in resid@irand commercial settings, and

2) increase in natural gas demand to produce electricity.

Impact to Electricity Demand

The Final Program EIR for the 2022 AQMP estimated potential electricity use associated with
residential and commercial water heating where sufficient data was available to make reasonable
estimates. Table & is a subset of Table 423 Potential Increadsa Electricity Use for Residential

and Commercial Equipment, from the Final Program EIR for the 2022 AQMP.
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Table A-3. Potential Increase in Electricity Use for Residential and Commercial Water
Heating Estimated in the Final Program EIR for the 2022 AQMP

Estimated | Estimated Total
Electricity Use | Electricity Use

Equipment/ Source | Estimated Number of Affected
Category Units

Per Unit @ (GWhlyr)

_ _ Of 2 million water heaters
Residential Water | jnstalled, 50% of residences will k 380- 500

) 6,000

Heating zeroemission and 50% will be loy ~ KWh/month

NOx water heater®

Residential Other
Combustion Source{ 200,000 pool heatefs 1.5 kWh/hr 60

(pool heaters)

96,000"; Tier I: 1.4
Commercial Water 64,000 Tier | (less than 40 kWh/hr Tier I: 98
Heating KBtu/hr) Tier II: 6.8 Tier II: 238
32,000 Tier Il (40GkBTU/hr to 2 NP :
MMBTU/hr)

Source: Final Program EIR for the 2022 AQMP, see Chapter 4, padé 4Table 4.2.

(1) https://www.siliconvalleypower.com/residents/sareergy/appliancenergyusechart

(2) For purposes of calculating maximum electricity increases, all new units are assumed toerthird
provided power even though somertionswill be solar powered.

(3) Assumes podheaters aresed 200 hours per year.

(4) Assumes water heataoperates 3 hours per day.

While Table A3 presents estimates on the total electricity use from residential water heaters and
pool heaters, and commercial water heaters, the Final Program EIR for the 2022 AQMP considered
Basinwide electricity use to form its conclusion regardingrgy impacts due to electricity
demand. Statewide electricity consumption was more than 279,000 GWh in 2020, with
approximately 118,200 GWh (42 percent) in the South Coast Air Basin. [CEC, 2021]. CEC
estimated an increase in electricity demand of aboupédréent annually through 2035. [CEC,
2021]. By applying that growth rate, the total electricity use in California would be approximately
354,000 GWh by 2035. Approximately 150,000 GWh (42 percent) of that would be within the
South Coast Air Basin (assungithe percentage attributed to the South Coast Air Basin remains
the same). The 2022 AQMP control measures would then increase the electricity demand by an
additional estimated 13,429 GWh (approximately 11 percent over 2020 consumption and nine
percent ovethe CEC projected growth) and this amount did not take into account the electricity
that may be needed to operate additional air pollution control equipment or to convert combustion
equipment to fully electric. Thus, the overall potential increase itrelidy demand could be
higher.

In order for utilities to be able to provide sufficient electricity to meet future demands, the use of
additional energy storage systems (e.g., battery arrays) is also a key component for being able to
store electricity at the time when resources are @vail(e.g., when the sun shines and the wind
blows), and to use that stored electricity at a later time. Further, the analysis in the Final Program
EIR for the 2022 AQMP conservatively assumed that all sources affected by a control measure
with the potentl to increase demand for electricity, would use electricity rather than other forms
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of energy. In addition, any increase in electricity demand would likely result in a concurrent
reduction in demand for other types of fuels, particularly petroleum fuels. Because the control
measures in the 2022 AQMP were developed with the goal of atjdhe federal ozone standard,

the successful implementation of some of the control measures relied on the use of electricity in
order to reduce NOx emissions, an overall air quality benefit for the region. Therefore, the 2022
AQMP was expected to resufta substantial depletion of existing energy (specifically electricity)
resource supplies.

Even with energy conservation programs in effect in California, additional electricity would be
needed, and power plants would be required to supply the projected increase in electricity demand
and general population growth. While increased demand fdrieigcwould occur due to general
population growth, additional increases in electricity demand beyond general population growth
would be expected if the control measures in the 2022 AQMP, suchG&B01, were
implemented. The implementation of all tt@ntrol measures was expected to result in an overall
increase of greater than the approximately 11 percent of the existing electricity use discussed for
residential, commercial, and mobile sources. This increase, along with the increases in electricity
asociated with other state programs and mandates, was expected to exceed the electrical
generating capacity of the system. Thus, the energy impacts from the implementation of the 2022
AQMP were expected to be significant for electricity demand.

Because the energy impacts from the implementation of the 2022 AQMP are expected to be
significant for electricity demand, the Final Program EIR for the 2022 AQMP provided feasible
mitigation measures - to E7 for reducing impacts related to potentia¢aticity demand.
Because mitigation measureSEminimizes impacts from charging electric vehicles and mobile
sources, and mitigation measuré pertains to use of electrical transportation systems, and these
two sources are not affected by Control Meast'xCMB-01, only mitigation measuresEto &

4, and E7 are applicable to minimizing energy impacts from increased electricity demand due to
implementation of PAR 1146.2.

The Final Program EIR for the 2022 AQMP concluded that significant adverse electricity demand
impacts would be created by the 2022 AQMP because the potential increase in electricity usage
would exceed baseline electricity consumption by up to 11 peroamt.dfter mitigation measures

E-1 to E7 were applied, electricity demand impacts would remain significant.

The data in Table 8 is extracted from Table 43o0f the Final Program EIR for the 2022 AQMP

and was forecasted based on the best information available at the time. Development of PAR
1146.2 has clarified that there are currently 708,000 existing pdos@an heaters in the South

Coast Basin, and that each of these pool and spa heaters operate approximately 211 hours per year.
If all 708,000 of the pool and spa heaters are replaced with technology that relies on electricity
from the power grid, then thenergy use estimate will increase from 60V@&/year to 224
GWhlyear. Overall, this change in the number of pool and spa heaters would increase the
electricity demand from all 2022 Control Measures from 13,429 GWh (approximately 11 percent
over 2020) to 13,593 GWh (approximately 11.5 percent over @928umption).

Thus, this projected increase in the number of affected equipment from 200,000 pool heaters to
708,000 pool and spa heaters, and the increase in the operating hours per year from 200 to 211
does not substantially change the overall energy impacts analyssclusions, because: 1) the

PAR 1146.2 Draft Staff Report A-10 May 2024



Appendix A Detailed CEQA Analysis

Final Program EIR for the 2022 AQMP already considered an 11% increase in overalvigiesin

use of electricity at a minimum, stating that overall potential electricity use for all control measures
implemented together could be higher; 2) PAR 1146.2 dotespecify the type of technology that

may be employed to achieve the NOx emission standards so solar pool and spa heaters may be
part of the technology mix which if employed, would mean electricity sourced from the power
grid may not be needed for the iemtuniverse of existing pool and spa heaters being replaced and
that the locations relying on solar technology would have a lesser demand for electricity that is
sourced from the grid; 3) pool and spa heaters are typically used in the colder montlehargsev

which is generally outside of peak daily electricity demand; and 4) the timing when pool and spa
heaters are expected to be replaced will occur over an extended implementation schedule between
2031 and 2046. Implementation of the 2022 AQMP was cded to have significant energy
impacts due to electricity demand, and based on the preceding update to the analysis, the increase
in number of potentially affected units and operating hours does not change this conclusion.

Impact to Natural Gas Demand

Control measures in the 2022 AQMP, such €@BMB-01, were expected to resultin: 1) an increase

in demand for natural gas primarily associated with the production of electricity in the short term;
and 2) a decreased demand for natural gas appliances mecoia and residential setting.
Control measure {©€MB-01 was expected to require additional electricity. While the electrical
grid needs to generate electricity that is comprised of 100 percent renewable energy by 2045 per
Senate Bill 100 (SB 100, De Lefh (and shorterm natural gas usage for the production of
electricity will cease), additional sources of electricity would be required in order to meet the 2035
goals of the 2022 AQMP.

The potential for growth in electrification poses considerable uncertainty on when, where, and how
large the impact on natural gas demand in California will be. For the residential and commercial
building sectors, electrification of various appliances sashwater heating would have the
potential to decrease the use of natural gas. However, while there will be a shift from utilizing
natural gas in these types of appliances for residential and commercial land uses to electricity, the
potential for increasedlectrification of buildings would also contribute to an overall increase in
electricity demand which could require natural -§eed turbines and engines to ramp up
operations to meet the increased load. This load increase could cause additionahtusalafas

in electricity generation equipment. [California Gas and Electric Utilities, 2020].

SoCal Gas projects total gas demand to decline at an annual rate of one percent between 2020 and
2035. The decline in natural gas demand is due to modest economic growth and California Public
Utilities Commission (CPUCGinandated energy efficiency standaads programs. Other factors

that contribute to the downward trend are more stringent standards established in the revised Title
24 Building Codes, renewable electricity goals, a decline in core commercial and industrial
demand, and conservation savingzaljfornia Gas and Electric Utilities, 2020].

There are critical interdependencies between electricity and the natural gas system reliability in
California. Natural ga$ired electricity generation has been an integral part of the electricity
system, providing baseload power. It has also served dmtistop during drought conditions

that reduce the availability of hydroelectric power generation. The role of naturifeghs

62 SenateBill 100, https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill id=201720180SB100
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electricity generation in the electricity system is shifting with the addition of large amounts of
renewable generation, primarily solar and wind. The large influx of renewable energy on the grid
has reduced natural gas produced electricity from 53 pesteotal electric generation in 2010 to

48 percent in 2020. Renewables have displaced a portion of daytime generation previously
provided by natural gas, but the intermittency of solar and wind resources necessitates flexible
resources that can quicklyroe online when the sun sets, or winds stop blowing. [CEC, 2021].

Total electric generation load (including large cogeneration andcogeneration electric
generation for a normal hydro year) is expected to decline from 245 billion cubic feet in 2020 to
182 billion cubic feet in 2035, a decrease of 2.0 percent periaamain factors for the decline

are an increasing renewable energy target level, retirement of older natdfis¢djgdants, and

the addition of more efficient natural giised plants. [California Gas and Electric Utilities, 2020].

Ultimately, as natural gas is generally widely available, natural gas supplies were not expected to
be limited if the 2022 AQMP was implemented. The combined increase in natural gas demand
needed for producing electricity and hydrogen and for fueling le=haould be somewhat offset

over the longerm by a decrease in demand for natural gas appliances in commercial and
residentiakettings However, over the shadrm, the natural gas demand was expected to increase.
Based upon these considerations, dicgunt adverse energy impacts relating to natural gas demand
were expected from implementing the 2022 AQMP.

Because the energy impacts from the implementation of the 2022 AQMP are expected to be
significant for natural gas demand, the Final Program EIR for the 2022 AQMP provided the
feasible mitigation measures&to E9 for reducing impacts related to potehtiatural gas
demand.

The Final Program EIR for the 2022 AQMP concluded that significant adverse natural gas demand
impacts would be created by the 2022 AQMP because of the potential increase in natural gas usage
for electricity and hydrogen production. Even after mitigatioasnees BB and E9 were applied,

natural gas demand impacts would remain significant.

Mitigation Measures

E-1 Project sponsors should pursue incentives to encourage the use of energy efficient
equipment and vehicles and promote energy consendtiamg electricity generation

E-2  Utilities should increasehecapacity of existing transmission lines to meet forecast demand
that supports sustainable growth where feasible and appropriate in coordination with local
planning agencies.

E-3  Project sponsors should submit projected electricity calculations to the local electricity
provider for any project anticipated to require substantial electricity consumption. Any
infrastructure improvements necessary should be completed accordiagpetifications
of the electricity provider.

E-4  Project sponsors should include energy analyses in environmental documentation with the
goal of conserving energy through the wise and efficient use of energy.
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E-5 Project sponsors should evaluate the potential for reducing peak energy demand by
encouraging charging of electrical vehicles and other mobile sources duripgadff
hours.

E-6  Project sponsors should evaluate the potential for reducing peak energy demand by
encouraging the use of catenary or veie electrical systems developed for transportation
systems to operate during qféak hours.

E-7 Project sponsors should evaluate the potential for reducing peak energy demand by
encouraging the use of electrified stationary sources duriqgealf hours.

E-8 Projects that require a substantial increase in natural gas demand should consider the use
of renewable gas, where available and feasible, including biofuel landfill gas and gas
produced from renewable fuels projects.

E-9 Project sponsors should submit projected natural gas demand use to the local natural gas
provider for any project anticipated to require substantial natural gas consumption. Any
infrastructure improvements necessary should be completed accordinggedtieations
of the natural gas provider.

Cumulative Impacts

The Final Program EIR for the 2022 AQMP concluded that implementation of the 2022 AQMP
could result in significant adverse electricity consumption impacts because the potential electricity
usage increase would exceed baseline electricity consumption l@stamated 11 percent.
Significant impacts were also concluded for natural gas and hydrogen demand. When combined
with the Southern California Association of Governments (SCAG) Connect SoCé&f, Rien

CARB Proposed 2022 State SIP Strafégstate policies, and other past, present, and reasonably
foreseeable activities, the 2022 AQMP would result in a significant increase in electricity, natural
gas, and hydrogen demand which may not currently be available, and would contribute to
cumulativdy considerable impacts. No additional mitigation measures to reduce the significant
cumulative impacts to energy were identified. Cumulative impacts to energy demand for past,
present, and reasonably foreseeable future projects would remain signifdamtsaoidable for
electricity, natural gas, and hydrogen demand. Because hydrogen use is not contemplated in
implementation of PAR 1146.2, PAR 1146.2 does not contribute to cumulative impacts to energy
from hydrogen demand.

63 Southern California Association of Governments, Connect SoCal (2026 Regional Transportation
Plan/Sustainable Communities Strategy), May 2Q&s://scag.ca.gov/regianadoptedfinal-connectsocat
2020

64 California Air Resources Board, 2022 State Strategy for the State Implementation Plan (2022 State SIP Strategy),
September 2022. https://ww2.arb.ca.gov/resources/documents/2iiakestrategystateimplementatiorplan
2022 statesip-strategy
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Table A-4. Summary of Energy Analysis

Significance Criteria Potential Significant Impacts Cumulative Impacts

Energy impacts are significant if an
of the following conditions occur:

Implementation of PAR 1146.2 wou
1 The project conflicts with| cause potential significant energy impa

adopted energy conservatio from: Cumulative impacts to energ

plans or standards. demand for past, present, a
1 The project results in substanti reasonably foreseeable futy

depletion of existing energy 9 Increase in electricity demand due| E-1 t0E-4, and E7t0E-9 | projects ~ would  remair

resource supplies. increased usage of zeemission significant and unavoidabl
1 An increase in demand fo technologies installed in resident for electricity and natural ga

utilities impacts the current and commercial settings, and demand.

capacities of the electric an( T Increase in natural gas demand

natural gas utilities. produce electricity

1 The project uses nerenewable
energy resources in a wastefi
and/or inefficient manner.
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ENVIRONMENTAL TOPIC AREA WITH LESS THAN SIGNIFICANT IMPACTS

Since PAR 1146.2 implements Control Measw€MB-01 without adding new or modifying the
previously analyzed impacts for each environmental topic area, the overall conclusion of less than
significant impacts for the topics of air quality and greenhousemésions in the Final Program

EIR for the 2022 AQMP will remain unchanged if PAR 1146.2 is implemented.

The following summarizes the analysis of less than significant impacts for the environmental topic
of air quality and greenhouse gas emissions in the Final Program EIR for the 2022 AQMP.

Air Quality and Greenhouse Gas Emissions

The Final Program EIR for the 2022 AQMP concluded that implementation of the 2022 AQMP
control measures, such as Control Measu@MB-01, would generate potentially significant air
quality impacts during construction, less than significant operationajuaility impacts, and
potentially significant shotterm increases in GHG emissions that would be offset and eventually
result in a longerm net reduction in GHG emissions.

Impact to Construction Air Quality

The Final Program EIR for the 2022 AQMP contemplated that implementation of Control Measure
C-CMB-01 would require construction including demolition or removal of existing building
components or structures, and water heating systants installation of new water heating
systems. These physical changes are caused by implementation of Control Me@MBeQT if
equipment is replaced earlier than the endroff age For PAR 1146.2, because replacement of
existing water heating equipment is expected occur at the emit @aigesuch that operators will
remove the existing equipment and install a new water heating system regardless of the proposed
amended rule, and because upgrades to electrical panels and other building components to enable
the increased use of zeemission egpment are not expected to require trenching or other
construction requiring soil movement, implementation of PAR 1146.2 is not expected to cause
construction air quality impacts.

Impact to Operational Air Quality

The Final Program EIR for the 2022 AQMP contemplated that implementation of 2022 AQMP
control measures would result in potential NOx emission reductions but with a corresponding
increased demand for electricity if combustion sources in residential andecoiansettings were
replaced with electrified equipment. The control measures were evaluated for NOx emission
reductions at the regional level using statewide data. Due to a variety of factors such as the number
of pieces of equipment, the size of the ipqent, and the type of the operations, etc., it was
difficult to quantify all potential electricity demand impacts. Nonetheless, for the equipment which
has electricity use data available, electricity demand impacts were quantified but these estimates
only provide a partial quantification of the overall potential electricity demand impacts from
electrified equipment used in residential and commercial settings; see Fablewtas concluded

that as more electric residential and commercial equipmentlisygel the demand for electricity

would increase, while the demand for natural gas and its corresponding emissions would decrease,
resulting in an overall net reduction in combustion emissions from residential and commercial
equipment.
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In addition to the increased electricity demand from electrification of residential and commercial
equipment, the Final Program EIR for the 2022 AQMP also evaluated increased electricity demand
from large industrial combustion equipment including hydrogesduction, concluding that it
would result in potentially significant air quality impacts, and mobile source conversion,
concluding that it would result in less than significant air quality impacts.

The South Coast AQMD air quality significance thresholds for mass daily emissions of criteria
pollutants are in units of pounds per ayrhe 2022 AQMP quantified NOx reductions in tons

per day (2,000 pounds = 1 ton). The 2022 AQMP was designed to attathdbe &one standard

by reducing NOx and to a lesser degree VOC emissions. Other emissions of criteria pollutants
(i.e., CO, SOx, PNIO, and PM2.5) were also expected to be reduced. While most of the activities
associated with the 2022 AQMP control measures were individually projected to have air quality
impacts that were less than significant, activities associated with implementdtisome
individual control measures (i.e., increased electricity demand for large combustion equipment
including hydrogen production) could result in potentially significant impacts. The precise
magnitude of those emissions increases is dependent orpéhartgt size of projects designed to
comply with the control measures. Nonetheless, when the effects of all of the proposed control
measures were considered together, a net NOx emission reduction of 124 tons per day was
expected, which was an order of magde greater than any of the adverse air quality impacts
from some of the individual control measures such that the 2022 AQMP was expected to result in
an air quality benefit. Thus, operational activities resulting from implementation of control
measuresn the 2022 AQMP were expected to generate less than significant criteria pollutant air
guality impacts. Since no significant air quality impacts relating to operational activities were
identified, no mitigation measures were necessary or required.

Impact to Greenhouse Gas (GHG) Emissions

The Final Program EIR for the 2022 AQMP contemplated implementation of Control Measure C
CMB-01 to involve construction activities which may emit GHGs. Timgsfzal changes are only
attributed to implementation of Control Measur&€®IB-01 if equipment is replaced earlier than

the end of nit age For PAR 1146.2, because replacement of existing water heating equipment is
expected occur at the end afilagesuch that operators will remove the existing equipment and
install a new water heating system regardless of the proposed amended rule, and because upgrades
to electrical panels and other building components to enable the increased useeafigsian
egupment are not expected to require trenching or other construction requiring soil movement,
implementation of PAR 1146.2 is not expected to cause construction GHG impacts.

Operational GHG emission increases are projected from energy demand increases to pewer zero
emission technologies. As mentioned in the Energy section, the Final Program EIR for the 2022
AQMP estimated that, compared to the 2018 baseline for electricitgralermplementation of

the 2022 AQMP control measures is expected to increase electricity use by 13,429 GWh,
approximately an 11 percent increase, by 2037 which will produce approximately 2.76 million
metric tons (MMT) of GHG emissiorf§. The electricity neded to power zeremission

85 South Coast AQMDSouth Coast AQMIAIr Quality Significance Thresholds
https://www.agmd.gov/docs/defatdburce/ceqa/handbook/sotgbastagmdair-quality-significance

thresholds.pdf
66 2020 eGRID data of 453 Ib/MWh for SCE, U.S. EPA, 20#fhs://epa.gov/egrid/downloathta
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Appendix A Detailed CEQA Analysis

equipment, such as zeemnission water heaters, is expected to be provided by public utility
companies. Most existing power generating facilities are subject to Assembly Bill 32 and will be
required to reduce their GHG emissions. Moreover, any future pgmmerating stations that may

be built in response to meeting the future electricity demand would be subject to stringent emission
control requirements, including those for GHG emissions. It is important to note that the 2022
AQMP also accelerates the pamagion of zere and neaizeraemission vehicles, and a reduction

in the use of petrolewhased fuels will reduce criteria pollutants, toxics, and GHG emissions
which will concurrently offset the projected increases in criteria pollutants, toxics, and GHG
emissions from the use of more electricity. Converting gasohne diesefired sources to
electrified equipment reliant on electricity that is primarily generated by natural gas and renewable
sources is expected to result in an overall decrease of @Gtisiens. Therefore, after taking into
consideration the shetérm increases in GHG emissions which will be offset by substantial
reductions of GHG emissions from the decreased use of gasoline and diesel fuels combined with
the overarching goal of trangihing to electricity sourced with 100 percent renewables by 2045

as required by Senate Bill 100 (SB 100, De Ledn) the additional electricity that may be needed to
implement the 2022 AQMP control measures has been determined to generate less thantsignifica
GHG emission impacts. Since no significant GHG impacts were identified, no mitigation measures
were necessary or required.

In summary, relative to cumulative impacts, the Final Program EIR for the 2022 AQMP concluded
that implementation of the 2022 AQMP, when combined with past, present, and reasonably
foreseeable activities, would contribute to impacts to air quality duongtruction, but would

not contribute to cumulatively considerable impacts to air quality during operation or GHG
emissions.

However, since implementation of Control Measur€K2B-01 of PAR 1146.2 is expected to
have no air quality impacts during construction and GHG emissions, and a net benefit to air quality
during operation, there are no new impacts which would change teyseonclusions of the

Final Program EIR for the 2022 AQMP regarding cumulatively considerable impacts to air quality.
Further, no new mitigation measures would be required. Therefore, the cumulative impacts to air
guality would remain significant and avoidable.

ENVIRONMENTAL TOPIC AREAS WITH NO IMPACTS

The 2022 AQMP was designed to reduce emissions from existing emission sources and promote
the use of the cleanest technology available. The 2022 AQMP control measures focused on
maximizing the implementation of existing zezmission and low NOx technolag, recognizing

that new zergemission and ultrlow NOXx technologies may still need to be invented or made
commercially available to achieve the necessary reductions required to attain the 70 ppb ozone
standard. The 2022 AQMP would accelerate the repleneaf highemitting mobile sources with

low NOx and zergemission mobile sources; encourage the use of lewstting alternative fuels;

affect stationary sources at existing commercial/industrial facilities and residential developments;
develop incentive to remove/replace higher emitting equipment; establish greater control of
industrial stationary sources; control indirect sources of emissions; improve energy efficiency;
improve emission leak detection and maintenance procedures; and establish eduaaton
outreach programs. The analysis provided in the Final Program EIR for 2022 AQMP concluded
that implementation of Control MeasureG3B-01 would have no impacts to the following

PAR 1146.2 Draft Staff Report A-17 May 2024



Appendix A Detailed CEQA Analysis

environmental topic areasesthetics, agriculture and forestry resources, biological resources,
cultural and tribal cultural resources, geology and soils, hydrology and water quality, hazards and
hazardous materials, land use and planning, mineral resources, noise, solid aralbazaste,
population and housing, public services, recreation, transportation, and wikifice no impacts

were identified, no mitigation measures are necessary or required for these environmental topic
areas. Since PAR 1146.implements Control Measure-€@MB-01 without adding new or
modifying the previously analyzed impacts for each environmental topic area, the overall
conclusions of no impacts for these environmental topic areas in the Final Program EIR for the
2022 AQMP wil remain unchanged if PAR 1146.2 is implemented.

The following summarizes the conclusions of no impacts in the Final Program EIR for the 2022
AQMP for each of these environmental topic areas.

Aesthetics: T h e maj ority of control measur es i mpl e
jurisdiction would typically affect industrial, institutional, or commercial facilities located in
appropriately zoned areas (e.g., industrial and commercial areas) that are ngtassagliated

with scenic resources. Further, modifications would typically occur inside buildings, within the
confines of the affected facilities, or because of the nature of the business (e.g., commercial or
industrial), can easily blend in witthe facilities with little or no noticeable effect on adjacent

areas. In addition, the 2022 AQMP contained control measures which focus on certain residential
sources of air pollution (e.g., water heaters), and any modifications needed would occur inside
buildings or in the case of energy efficiency improvements such as installing solar, on the roofs of
residential buildings. Also improved air quality would provide benefits to scenic vistas and
resources throughout Sout h Gatiensof theRPRBOMP | ur i
control measures, such as Control Measw€@MB-01, was not expected to create additional
demand for new lighting or exposed combustion sources (e.g., flares) that could create glare,
adversely affecting day or nighttime views inyaareas. Facilities affected by the 2022 AQMP
control measures typically make modifications to light sources within property borders, so any
new light sources would typically be inside a building or not noticeable because of the presence of
existing outdor light sources. Based on these considerations, no significant aesthetic impacts were
expected due to the implementation of the 2022 AQMP.

Agriculture and Forestry Resourcesmplementation of 2022 AQMP control measures, including
C-CMB-01, was not expected to generate any new construction of buildings or other structures
that would require conversion of farmland to ragricultural use, conflict with zoning for
agricultural ses, or a Williamson Act contract. Further, 2022 AQMP control measures would
typically affect existing facilities that are located in appropriately zoned areas. Any new facilities
that may be affected by 2022 AQMP contmaéasures would be constructed and operated for
reasons other than complying with the control measures. Improvements would continue to be
subject to projeekevel review, including review of agricultural impacts under CEQA. Therefore,
implementation of the2022 AQMP would not affect Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance, or conflict with a Williamson Act contract, if implemented.
Physical changes associated with the 2022 AQMP were expected to occur at previously developed
sites and would not warrant construction in undeveloped areas where agricultural and forest
resources are more likely to exist. The 2022 AQMP control measures, including control measures
related to mobile sources, would have no direct or indirect effectsrmulagral or forest land
resources because their focus is on achieving emission reductions by increasing the penetration of
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zero and low NOx technologies into market. The 2022 AQMP could provide benefits to
agricultural and forest land resources by improving air quality in the region, thus reducing the
adverse oxidation impacts of ozone on plants and animals.

Biological Resourcestmplementation of the 2022 AQMP control measures, includH@MB-

01, was not expected to result in habitat modification, adversely affect any riparian habitat, or
interfere with the movement of any native resident or migratory fish or wildlife speeiaitiés

affected by the 2022 AQMP control measures have already been disturbed and typically do not
contain open space, water features, or natural vegetation. Sites might contain landscaping that
consists of ornamental trees, vegetatand turf. The sites of the affected facilities that would be
subject to the control measures were not expected to support riparian habitat, federally protected
wetlands, or migratory corridors because they are existing, developed, and establisstedlindu

and commercial facilities. Additionally, special status plants, animals, or natural communities
identified in local or regional plans, policies, or regulations, or by the California Department of
Fish and Wildlife or U.S. Fish and Wildlife Serviceeke not expected to be found on or in close
proximity to the affected facilities. Construction projects that impact affected species were not
reasonably foreseeable as part of implementation of the 2022 AQMP. Any new development
potentially affecting biolgical resources would not be as a result of the 2022 AQMP control
measures and approval of those projects, including evaluation of their environmental impacts,
would occur regardless of the 2022 AQMP and would be subject to pi®jettCEQA review.
Basedupon these considerations, significant adverse biological resources were not expected from
implementing the 2022 AQMP.

Cultural and Tribal Cultural Resources Commercial and industrial areas are generally not
located in historic districts, and implementation of the 2022 AQMP control measures, including
C-CMB-01, was not expected to cause a substantial adverse change in the significance of a
historical resourceThe South Coast AQMD also provided a formal notice of the 2022 AQMP to

all California Native American Tribes (Tribes) that requested to be on the Native American
Heritage Commi ssi onoés ( N A HcC Resources Cddé Section o0 n
21080.3.1(b)(1). The NAHC notification list provides addy period during which a Tribe may
respond to the formal notice, in writing, requesting consultation on the proposed project. No Tribes
requested consultation during tB@-day comment period. The provisions of CEQA, Public
Resources Code Section 21080.3.1 et seq. (also known as AB 52), require meaningful consultation
with California Native American Tribes on potential impacts to tribal cultural resources, as defined
in Pwlic Resources Code Section 21074. Tribal cultural resources are sites, features, places,
cultural landscapes, sacred places, and objects with cultural value to a California Native American
tribe that are either eligible or listed in the California RegisfeHistorical Resources or local
register of historical resources. As part of the AB 52 process, Native American tribes must submit
a written request to the relevant lead agency if it wishes to be notified of projects that require
CEQA public noticing ad are within its traditionally and culturally affiliated geographical area.
Construction resulting from implementation of the proposed control measures would need to
obtain city or county planning department approvals prior to commencement of any camstruct
activities, and would be subject to propetel review, including separate tribal consultation
pursuant to AB 52, as applicable, to address-sgzific requests identified by the tribes.
Therefore, impacts to tribal cultural resources were coreider be less than significant, and the
2022 AQMP was not expected to cause any impacts to significant historic cultural resources.
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Geology and SoilsThe 2022 AQMP control measures, includingc®B-01, would not directly

or indirectly expose people or structures to earthquake faults, seismic shaking,-sslestedt
ground failure including liquefaction, lateral spreading, landslides, mudslides, staistigl soil
erosion. Most facilities affected by 2022 AQMP control measures would be located on previously
disturbed industrial and commercial sites where there is little likelihood of identifiable artifacts. It
is possible, however, @it cultural or archaeological resources or human remains may nevertheless
be discovered. New installations of air pollution control equipment or infrastructure for zero
emission and lowNOXx equipment are unlikely to require substantial soil excavatiomvaaott be

located on already disturbed and developed industrial land uses. Therefore, no significant impact
would occur. Further, projects implemented as a result of the 2022 AQMP would be subject to
projectlevel review, including review of both geologicahd paleontological impacts under
CEQA, as applicable. Therefore, implementation of the 2022 AQMP was not expected to directly
or indirectly destroy a unique paleontological resource or site or unique geological feature or result
in other significant adwse geology or soils impacts.

Hydrology and Water QualityNo potential impacts were expected as a result of implementing
Control Measure €€MB-01 of the 2022 AQMP. Implementation of the Control Measu&\uB-

01 would not involve the following activities which were concluded in the Final Program EIR for
the 2022AQMP to collectively cause potentially significant hydrology and water quality impacts:

1) potential increase in water demand; 2) potential increase in wastewater discharge and related
water quality impacts; 3) water quality iagts associated with increased use of and accidental
releases of alternative fuels; 4) water quality impacts associated with accidental releases of
ammonia from operation of SCR technology; 5) water quality impacts associated with accidental
releases fronbattery disposal and processing including acid spills; and, 6) water quality impacts
associated the use and clegn of reformulated products. Therefore, the implementation of
Control Measure €MB-01 was not expected to create significant impact on hygyand water
quality.

Hazards and Hazardous MaterialsNo potential impacts were expected as a result of
implementing Control Measure-CMB-01 of the 2022 AQMP. Implementation of the Control
Measure GCMB-01 would not involve with the following activities which were concluded in the
Final Program EIR for th2022 AQMP to collectively cause potentially significant hazardous and
hazardous materials impacts: 1) the routine transport, storage, and use of ammonia in air pollution
control equipment; 2) the production, storage, andtiakernative fuels including but not limited

to natural gas and hydrogen to produce electricity and to fuelmzhoffroad mobile sources; 3)
disposal of batteries, fluids, and spent catalyst; 4) increased use eM@Zcontaining products
reformulted with flammable materials; and 5) conducting chipping and grinding of wood and
greenwaste in fire hazard area. Therefore, Control Meas@®B-01 was not expected to create
significant impact on hazardous and hazardous materials.

Land Use and PlanningSince the 2022 AQMP does not require construction of major new land

use developments in any areas within South C
measures, including-CMB-01, were expected to physically divide any established communities
with n Sout h Coast AQMDOb6s jurisdiction. Potent.

AQMP could come from the construction of support systems (e.g., catenary overhead electrical
lines or magnetic infrastructure related to operatibrere and lowNOX transport systems). For
purposes of evaluating potential land use impacts, the analysis assumed that no new rail or truck
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traffic routes would be constructed, but rather that existing truck and rail routes and corridors
would be modified. The truck and rail corridors likely to be involved are primarily associated with
rail yards and intermodal facilities in industrial zonathim the Southern California area. Since
only existing transportation routes would likely be modified (e.g., electric lines installed) and no
new transportation routes were anticipated, no land use conflicts, or inconsistencies with any
general plan, spé plan, local coastal program, or zoning ordinance were expected. Activities
that result from implementing the various 2022 AQMP control measures would be subject to
projectlevel review that would assess consistency with adopted land use regulamtunding

review of impacts to land use and planning under CEQA, as applicable. Any proposed
modification to an existing rail or truck traffic route/corridor would require a separate CEQA
evaluation. No significant land use impacts were identified becawyseadivities undertaken to
implement the 2022 AQMP control measures would be expected to comply with, and not interfere
with, applicable land use plans, policies, or regulations of an agency with jurisdiction over the
project, including, but not limitecbtthe general plans, specific plans, local coastal programs or
zoning ordinances.

Mineral ResourcesThere were no provisions in the 2022 AQMP that would result in the loss of
availability of a known mineral resource of value to the region and the residents of the state, or of
a locally-important mineral resource recovery site delineated in a localajqatan, specific plan,

or other land use plan. The 2022 AQMP provides incentives for the penetrationOrwnd
zercemission technologies intbe market which are not expected to result in an increase in the
use of mineral resourseThe 2022 AQMP was not expected to have any significant effects on the
use of important minerals. Therefore, no new demand for mineral resources was expected to occur
and no significant adverse mineral resources impacts from implementing the propgsed pro
were anticipated.

Noise:Implementation of a project would be considered to have significant adverse noise impacts
if any of the following conditions occur: 1) construction noise levels exceed the local noise
ordinances or, if the noise threshold is currently exceeded, projeetsmurces increase ambient
noise levels by more than three decibels (dBA) at the site boundary. Construction noise levels will
be considered significant if they exceed federal Occupational Safety and Health Administration
(OSHA) noise standards farorkers; and 2) the proposed project operational noise levels exceed
any of the local noise ordinances at the site boundary or, if the noise threshold is currently
exceeded, project noise sources increase ambient noise levels by more than three dBifeat the
boundary. The Final Program EIR for the 2022 AQMP concluded that implementation of 2022
AQMP control measures could result in significant noise and vibration impacts from construction
activities, so mitigation measures were proposed. Potential mpedanoise impacts were
concluded to be less than significant so that no mitigation measures were required. Control
Measure GCMB-01 of the 2022 AQMP was contemplated to have potential noise impacts during
construction, and this would be the result ifipquent was replaced prior to the end of gt age

PAR 1146.2 schedules equipment replacement at the end of the egisjingi p romtraged s
Construction associated with demolition or removal of existing building components or structures,
and water heating systems; and installation of new water heating systems, would occur regardless
of PAR 1146.2 and therefore are not results of implemetiimgroposed amended rule. Electrical
panel upgrades resulting from implementation of PAR 1146.2 are not expected to require trenching
or other construction such that significant noise would be generated. Therefore, implementation of
PAR 1146.2 is not exgeted to have an effect on noise.
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Population and Housinglhe 2022 AQMP control measures were not anticipated to generate any
significant effects, either direct or indirect, on the population or population distribution of people
l'iving in the South Coast AQMDO6s |jutedtslbei cti on
required in order to implement any of the 2022 AQMP control measures. Consistent with past
experience, it was expected that the existing labor pool within the southern California area would
accommodate the labor requiremefds any modifications requiring construction at affected
facilities. Additionally, the 2022 AQMP control measures, includingcl@B-01, contain no

provisions that would cause displacement of substantial numbers of people or housing
necessitating construoti of replacement housing elsewhere. Accordingly, population and
housing impacts were not expected from the implementation of the 2022 AQMP.

Public ServicesFire protection and emergency medical services are provided to affected facilities
and residential developments by local county and city fire departments. All activities undertaken
as a result of implementing the 2022 AQMP control measures, includ®gl®-01, would be
required to comply with firgelated safety features in accordance with the applicable provisions
of the adopted California Fire Code, any county or city ordinances, and standards regarding fire
prevention and suppression reeees related to water improvement plans, fire hydrants, fire
access, and water availability. Based on the preceding discussion, implementation of the 2022
AQMP control measures would not adversely affect the ability of local fire protection to provide
adeguate service and impacts would be less than significant. Implementation of the 2022 AQMP
control measures would not result in an increase in calls for police protection. Implementation of
the 2022 AQMP control measures occur at existing facilities or gi@rmansition to cleaner
emitting equipment at new developments but would not facilitate the construction of new
development. At existing industrial facilities,-siie security is typical and would be expected to
continue with the same demand for poliggpartment support as is currently needed. Furthermore,
implementation of the 2022 AQMP control measures would not induce population growth either
directly or indirectly. Therefore, with no increase in local population, there would be no additional
demandfor new or expanded schools, parks, and libraries and no other adverse population or
housing impacts were expected.

Recreation Demand for parks and recreational facilities in an area is usually determined by the
areads popul ation. Per Population and Housing
control measures does not include the development of new homes, which \aduttde increase

in population and thereby, the need for additional park and recreation facilities. Therefore, the
implementation of the 2022 AQMP control measures, includir@MB-01, would not increase

the use of existing neighborhood and oegil parks or other recreational facilities, nor would it

require construction of new or expanded parks or recreational facilities. No impacts to park and

recreational facilities would occur and no mitigation measures were necessary.

Solid and Hazardous Wastémplementation of a project would be considered to have significant
solid and hazardous waste impacts if the generation and disposal of hazardouszemhraous

waste exceeds the capacity of designated landfills. The Final Program EIR for the 2022 AQMP
concluded that implementation of 2022 AQMP control measures could result in significant solid
and hazardous waste impacts, so mitigation measures were proposed. Control Mi€2igiide C

01 of the 2022 AQMP was contemplated to haweeptial solid and hazardous waste impacts
during construction activities and from disposal of old equipment, and this would be the result if
equipment was replaced prior to the end of mét mge PAR 1146.2 schedules equipment
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replacement at the end of the existiagg u i p nueithatged Gonstruction associated with
demolition or removal of existing building components or structures, and water heating systems
would occur regardless of PAR 1146.2 and therefore are not results of implementing the proposed
amended rule. Electrical panel updes resulting from implementation of PAR 1146.2 are not
expected to require trenching or other construction such that significant waste would be generated.
Therefore, implementation of PAR 1146.2 is not expected to have an effect on solid and hazardous
waste.

Transportation:Implementation of the 2022 AQMP control measures, includh@MB-01, was

not expected to substantially alter vehicle mileage or transportation routes. The 2022 AQMP builds
upon transportation and related Transportation Control Measure (TCMs) develoBedthgrn
California Association of Governments (SCAG) and included in the SCAG Regional
Transportation Plan/Sustainable Communities Strategy (RTP/SCS). Therefore, the 2022 AQMP
control measures would not conflict with a program plan, ordieaor policy addressing the
circulation system, including transit, roadway, bicycle, and pedestrian facilities. The 2022 AQMP
revised the previous motor vehicle emissions budgets with new emission calculations using the
latest motor vehicle emissionfact s and pl anning assumptions. T
Conformity Rule requires that transportation plans and projects must not exceed SIP motor vehicle
emission budgets for attaining and maintaining hdadited air quality standards or a conformity
lapse would occur (preventing further funding of transportation projects). By avoiding a
conformity lapse, the region would continue to receive federal funding for future transportation
projects, which would generally improve traffic flow. Implementatibthe 2022 AQMP control
measures has the potential to result in an increase in transportation related to construction of new
or modified air pollution control equipment. Construction trips and vehicle miles traveled (VMT)
are associated with contractorsdamendors delivering and installing equipment at affected
facilities. Construction activity impacts are temporary in nature and will vary depending on the
number and location of facilities, and the size of the construction workforce needed. The CARB
Techntal Advisory on Evaluating Transportation Impacts in CEQA to comply with CEQA
Guidelines Section 15064.3 focuses on permanent, new employee VMT. [California Office of
Planning and Research, 2018]. Because of the temporary nature of construction aetnyjties,
increase in VMT related to construction activities would occur on a-gfront basis at each
location. In general, temporary constructi@hated increases in VMT are not considered to be a
transportation impact or inconsistent with the requiremen®5QA Guidelines Section 15064.3,

as they do not have a permanent impact on regional VMT. Additionally, discretionary projects at
affected facilities could be subject to projmiel review under CEQA. Therefore, temporary

effects of constructionelatedv e hi ¢l es woul d not conflict with
associated VMT goals for the transportation sector. CEQA Guidelines Section 15064.3(a) clarifies
that the primary consideration in eval wating

is the amount and distance that a project might cause people to drive. This captures two measures
of transportation impacts: number of automobile trips generated and VMT. Additional permanent
employees were not expected to be required to operate equitfraemay require additional air
pollution control equipment, due to implementation of the 2022 AQMP. As discusdbd in
Population and Housing paragraph, implementation of the 2022 AQMP was not expected to
generate additional employee or population increases. Therefore, no increase in vehicle trips or
VMT was expected. Therefore, less than significant impacts from thenmepitation of the 2022

AQMP control measuresereexpected to occur.
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Wildfire: Activities that result from implementation of the 2022 AQMP control measures,
including GCMB-01, would not block or otherwise interfere with the use of evacuation routes;
nor would they interfere with operations of emergency response agencies or wiihaian and
cooperation between such agencies. Therefore, there would be no impacts on emergency activities.
For the 2022 AQMP control measures that affect residential land uses, any modifications needed
would occur inside the buildings or inetltase of energy efficiency improvements would not be
expected to create any greater risk of wildland fires than the existing residential developments
themselves. Moreover, the proposed residential control measures may involve replabiregl gas
water hegers and other combustion sources with electric devices, which would reduce the use of
fuel and the potential to cause wildland fires.

In summary, relative to cumulative impacts, the Final Program EIR for the 2022 AQMP concluded
that implementation of the 2022 AQMP, when combined with past, present, and reasonably
foreseeable activities, would not contribute to cumulative considerabbeisto the following
environmental topic areas: aesthetics, agriculture and forestry resources, biological resources,
cultural and tribal cultural resources, geology and soils, hydrology and water quality, hazards and
hazardous material, land use and plag, mineral resources, noise, population and housing,
public services, recreation, solid and hazardous wiaatesportation, and wildfire.

Since implementation of Control MeasureOQMB-01 of PAR 1146.2 is expected to have no
impact on any of the above environmental topic areas, there are no new impacts which would
change the previous conclusions of the Final Program EIR for the 2022 AQMmlimgga
cumulatively considerable impacts. Further, no new mitigation measures would be required.
Therefore, there are no cumulative impacts to the environmental topic areas of aesthetics,
agriculture and forestry resources, biological resources, cultudatrdoal cultural resources,
geology and soils, hydrology and water quality, hazards and hazardous material, land use and
planning, mineral resources, noise, population and housing, public services, recreation, solid and
hazardous waste ,transportationg avildfire.

CONCLUSION

PAR 1146.2 implements Control MeasureC®¥IB-01 that was previously adopted in the 2022
AQMP. There are no new or modified physical changes that would fiesulimplementing PAR

1146.2 which were not previously analyzed in the Final Program EIR for the 2022 AQMP specific
to Control Measure €€MB-01. Further, implementation of Control MeasureCWB-01
contemplated additional physical changes which would not be®dg® occur if PAR 1146.2 is
implemented because equipment replacements will occur atdhe enf t he exi sting
unit age Construction associated with demolition or removal of existing building components or
structures and water heating systems, and the installation of new water heating systems would
occur regardless of PAR 1146.2 and therefore, these activities are nobribequence of
implementing PAR 1146.2. Electrical panel upgrades resulting from implementation of PAR
1146.2 are not expected to require trenching or other construction requiring soil movement.

Control Measure €MB-01 of the 2022 AQMRvas previously analyzed in the Final Program
EIR for the 2022 AQMP, anitnplementation of PAR 1146.2 is not expected to result in new or
modified physical changes or impacts that were not previously analyzed in the Final Program EIR
for the 2022 AQMP.
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The Final Program EIR for the 2022 AQMP concluded potentially significant impacts to the
environmental topic areas of air quality and greenhouse gas emissions, energy, hazards and
hazardous materials, hydrology and water quality, noise, and solid anddwezaaste. However,

the Final Program EIR for the 2022 AQMP concluded that implementation of Control Measure C
CMB-01 would have no impacts to the environmental topics of hazards and hazardous materials,
and hydrology and water quality. Further, becausR B146.2 contemplates the replacement of
existing equipment at the end of itsitage plus new installations of water heating systems would

be installed regardless of the proposed amended rule, implementation of PAR 1146.2 would have
no impact to air quality during construction, noise, or solid and hazardous waste. The Final
Program EIR ér the 2022 AQMP concluded implementation of Control MeasweMB-

01would have potentially significant energy impacts due to increased electricity use and increased
natural gas use to produce electricity, and less than significant impact to operatiojpalig

and greenhouse gas emissions due to use of electricity and combustion of natural gas, and these
impacts are the same as what would occur if PAR 1146.2 is implemented.

For environmental topic areas which were concluded in the Final EIR for the 2022 AQMP to have
potentially significant impacts, mitigation measures were adopted. Nonetheless, no environmental
topic area identified as having a potentially significant imra¢he Final Program EIR for the

2022 AQMP was concluded to be capable of being mitigated to less than significant levels. When
combined with the Connect SoCal Plan, the SIP strategies, state policies, and other past, present,
and reasonably foreseeabletidties, implementation of the 2022 AQMP would result in
significant environmental impacts. No additional feasible mitigation measures to reduce the
significant cumulative impacts were identified, and cumulative impacts to the environmental topic
areas ofair quality and greenhouse gas emissions, energy, hazards and hazardous materials,
hydrology and water quality, noise, and solid and hazardous waste remained significant and
unavoidable.

Therefore, the environmental impacts associated with implementing PAR 1146.2 are within the
scope of what was previously analyzed in the Final Program EIR for the 2022 AQMP for Control
Measure @CMB-01. Thus, no new Initial Study would need to be preplrading to either an

EIR or a Negative Declaration pursuant to CEQA Guidelines Section 15168(c)(2). PAR 1146.2
does not introduce new information which will cause new significant effects or substantially
worsen or make more severe significant effectswiea¢ previously analyzed in the Final Program

EIR for the 2022 AQMP. There is no change to the mitigation measures or alternatives previously
considered in the Final Program EIR for the 2022 AQMP. Thus, in accordance with CEQA
Guidelines Section 15168(c)(2a subsequent EIR would not be required pursuant to CEQA
Guidelines Section 15162.

Based on the preceding analysis, pursuant to CEQA Guidelines Section 15168(c)(2), PAR 1146.2
is considered a later activity within the scope of the 2022 AQMP which was analyzed in the Final
Program EIR for the 2022 AQMP. The mitigation measures developthe iFinal Program EIR

for the 2022 AQMP for the previously adopted Control Measuf&MB-01 in the 2022 AQMP

upon which PAR 1146.2 relies are also applicable to the implementation of PAR 1146.2 and will
remain in effect. [CEQA Guidelines Section 15166}
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Therefore, PAR 1146.2 is considered a later activity within the scope of the Final Program EIR for
the 2022 AQMP and the Final Program EIR for the 2022 AQMP adequately describes the later
activity for the purposes of CEQA such that no new environmentahdaet will be required.
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Considerations, and Mitigation, Monitoring, and Reporting Plan, upon which thessnall PAR
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Master webpagéhttps://www.agmd.gov/home/research/documeeports/leachgencyscagme
projects/soutftoastagmdprojects--year2022

December 2022 Final Program EIR for the 2022 AQMP (including Appendices)

https://www.agmd.gov/docs/defatdburce/ceqa/documents/acimisbjects/2022/2022
agmpfinal-peir.pdf

Findings, Statement of Overriding Considerations, and Mitigation Monitoring and
Reporting Plan: https://www.agmd.gov/docs/defardburce/ceqa/documents/agmd
projects/2022/202agmpattachmentltoresolution.pdf

2022 AQMP: https://www.agmd.gov/home/agquality/airgquality-managemenplans/air
quality-mgt-plan

INTRODUCTION
1. South Coast AQMD, December 2022, 2022 Air Quality Management Plan,
https://www.agmd.gov/home/afuality/airquality-managemenplans/airquality-mgt-
plan

2. South Coast AQMD, December 2022, Final Program Environmental Impact Report for
the 2022 Air Quality Management Pldmtps://www.agmd.gov/docs/default
source/ceqa/documents/acimiebjects/2022/2022aqgmpfinal-peir.pdf

SUMMARY OF ENVIRONMENTAL |MPACTS

3. South Coast AQMD, December 2022, Attachment 1 to the Governing Board Resolution
for the Final Program Environmental Impact Report for the 2022 Air Quality
Management PlasFindings, Statement of Overriding Considerations, and Mitigation,
Monitoring, and Reporting Plahttps://www.agmd.gov/docs/default
source/ceqa/documents/agimiebjects/2022/2022agmpattachmentltoresolution.pdf

ENVIRONMENTAL |MPACT AREA WITH POTENTIALLY SIGNIFICANT |MPACTS

4. CEC, 2021. Final 2021 Integrated Energy Policy Report, Volume II, Ensuring Reliability
in a Changing Climate. CE@Q01-2021-001-V2 February2022.
https://www.energy.ca.gov/dataports/reports/integrateghergypolicy-report/2021
integratedenergypolicy-report
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5. Seate Bill 100
https://leqginfo.legislature.ca.gov/faces/billTextClient.xhtmI?bill id=201720180SB100

6. California Gas and Electric Utilities, 2020. California Gas Report, Prepared by the
California Gas and Electric Utilities, in Compliance with California Public Utilities
Commission Decision D. 981-039. https://www.socalgas.com/sites/default/files/2020
10/2020_California_Gas_Report Joint_Utility Biennial Comprehensive Filing.pdf

7. Southern California Association of Governments, May 2020, Connect SoCal 22320
Regional Transportation Plan/Sustainable Communities Strategy),
https://scag.ca.gov/reggan-adoptedfinal-connectsocat202Q

8. California Air Resources Board, September 2022, 2022 State Strategy for the State
Implementation Plan (2022 State SIP Strategy),
https://ww2.arb.ca.gov/resources/documents/2iakestrategystateimplementation
plan2022statesip-strateqy

ENVIRONMENTAL |IMPACT AREA WITH LESSTHAN SIGNIFICANT |MPACTS

9. South Coast AQMD, March 2023, South Coast AQMD Air Quality Significance
Thresholdshttps://www.agmd.gov/docs/defatdburce/ceqa/handbook/sotdbast
agmdair-quality-significancethresholds.pdf

10.U.S. EPA, 2022, 2020 eGRID data of 453 Ib/MWh for SCE.
https://epa.gov/egrid/downloathta

ENVIRONMENTAL |IMPACT AREA WITH NO IMPACTS

11. Office of Planning and Research 2017. General Plan Guidelines, Noise Element
Guidelines (Appendix D), 201https://opr.ca.gov/docs/OPR_Appendix_D_final.pdf

PAR 1146.2 Draft Staff Report A-28 May 2024


https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201720180SB100
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://www.socalgas.com/sites/default/files/2020-10/2020_California_Gas_Report_Joint_Utility_Biennial_Comprehensive_Filing.pdf
https://scag.ca.gov/read-plan-adopted-final-connect-socal-2020
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
https://ww2.arb.ca.gov/resources/documents/2022-state-strategy-state-implementation-plan-2022-state-sip-strategy
https://www.aqmd.gov/docs/default-source/ceqa/handbook/south-coast-aqmd-air-quality-significance-thresholds.pdf
https://www.aqmd.gov/docs/default-source/ceqa/handbook/south-coast-aqmd-air-quality-significance-thresholds.pdf
https://epa.gov/egrid/download-data
https://opr.ca.gov/docs/OPR_Appendix_D_final.pdf

APPENDIX B: RESPONSES TO COMMENTS



AppendixB Responses t6omments

PUBLIC WORKSHOP COMMENTS

Staff held the Public Workshop dtebruary7, 2024, to provide a summary of PARL46.2 The
following is a summary of the comments received on PABSland staff responses.

Comment #PW1: Robert Benz (Benz Air Engineering, Co. Inc.)
Staff shouldevaluate lifecycle emissions from electgieneration.

Response to CommentBW-1.
Staff recognizes that there are externalities for both electric and natural gas production and
distribution. Staff also recognizes the need for regulation of emissions from electricity
generation. South Coast AQMD Rule 11B%Emissions of Oxides of Nitrogefrom
Electricity Generating Facilities, is a rule that aims to lower emissions from electricity
generation. Regarding the natural gas system, natural gas leaks into the atmosphere from
natural gas wells, storage tanks, pipelines, and processing plan2920, methane
emissions from natural gas and petroleum systems and from abandoned oil and natural gas
wells werethe source of approximately 33 percent of U.S. methane emissions and
approximately four percent of U.S. greenhouse gas emissions. In the South Coast AQMD
region, there have been examples of large leaks such as Aliso Canyon, where 109,000
metric tons of methamamissions were released between October 2015 and February 2016.
For this rulemaking, staff did not conduct lifecycle analyses relatethdé0BARCT
assessment for either the electricity or natural gas systems.

Comment #2W-2: Joe Boros(RheemManufacturing Company)
Retrofitting gas units with heat pumpsjuireshighercostsandmoreequipmenspace

Response to Commer#PW-2:

Staff gathered cost data for various types of ufotsthe costeffectiveness analysis
described irChapter 2 othis reportHeat pumpsre the primargercemissiortechnology
evaluatedThe analysisccountedor higherequipment and installation cgsbperational
cost of switching from gas to electricityand electrical upgradeost for some cases
Although tre analysisdeterminedthat it is costeffective for most of the equipment
categoiesto implement zer@mission staff understandthe challengeof higherupfront
cost Staff is in the process developinga rebate program taelp lower the cost for some
consumersandcentralizinginformation forincentive andihancing opportunities offered
by other agencies and organizatiofgtther aszercemission technologidsecome more
matureandmorewidely adoptedn the marketn the future there will be lesscost impact

Regarding theequired spactr zereemissionequipment, &ff conductechumeroussite

visits for heat pump installations icommercial buildings such asultifamily buildings,
hotels, and groceries stores, @mtussedase studiewith stakeholderand organizations

that incentivize the installation of heat pump#hile some kat pumpsnayrequire more
spacefor operationthan natural gaéred units the heat pumpinstallationsthat staff
observedverecapableof fitting in the existing roonor areaStaff conducted site visits to
various locations to consider the spacing challenge and found feasibility for all sites visited.
Staff recognizethatsomes t a k e h o | d desfailked teccansider tisethiglenergy
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efficiency of heat pumpsand thushave oversizel the heat pumpreplacement
overestimatinghe numbeor the capacitypf heat pumps and storagnks thustaking up
morespace Neverthelessstaff hagproposedo providean extension of up to six months

for an owner or operator of a urit comply with the zer@mission standard$ the
installation is delayed because construction is required to expand the space designed to
house the uniind associated equipment necessary for operating the unit.

Existing buildings may have more challenges than new buildings to replatieegasmits

and thusmay havepotentially increased costsoTaddress this potential increased cost,
staff included a 20 percent increase to the cost ofemigsion units, which could be an
underestimate for some and overestimate for others. In addition, staff included alternative
compliance options to addreamy potentialtility upgrade and emergency replacement

concerns and has providéater implementation dates to give neotime for units in
existing buildings to be replaced.

Staff will continue to monitoall the challenges for zermissionimplementatiorandis
committed toconduct a technology cheak and report the findings to the Stationary
Source Committeby January 12028.

Comment #PW3: Kevin Pirotin (Navien, Inc.)
There should be provisions femergency replacement

Response to Comment #PVB:
Staff understands the concern aadded paragraph (i)(4) to provide an alternative
compliance option for emergenmgplacement wheanelectrical upgrade for more power
supply capacity is required to comply with zenmission limits This allowsthe use of a
temporary unit that complies with Table 1 emission li@2@ ppmvNOx/400 ppmv CO)
for up to six monthaNhenthe owner or operator of a unit subject to alternative compliance
optionsin paragraph (i)(1jor utility upgrads, paragraph(i)(6) for propety under lease
or paragraph (i)(7) for construction upgraatel the unit is ncperationalthe owner or
operatorcan use a temporary urhiat complies with Table 1 emission lim{{g0 ppmv
NOx/400 ppmv CO) during th@pprovedextengon.

Comment #PW4: Kevin Pirotin (Navien, Inc.)
Suggestedo align proposed compliance dates with Title 24 Building Code effective.dates

Response to Comment #PW:
Staff revised the compliance dates and extended both Pras® Phase Itcompliance
dates for new buildings by one yeafhe proposed®hase | compliance dafer new
buildingsis January 1, 202@&ligning withtheexpectedeffective datdor thenext updated
Title 24 BuildingCode

Comment #PW-5: James Phillips Rheem Manufacturing Company)

Suggested tause 180degreesFahrenheitinstead of 190degrees Fahrenhefor the high
temperature unit definition talign with the Code of Federal Regulations definition
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Response to Comment #PVé:
Staff revised thénigh temperature unit definitioand change 190 degrees Fahrenheit to
180 degrees Fahrenhedligning the temperature threshold with the Code of Federal
Regul ations defi-dutyocommer diirelsi danéri aheat
temperature.

Comment #PW:6: Kevin Pirotin (Navien, Inc.)

Suggested taligntheinstantaneous water heater compliance dateRAIR 1121 implementation
date

Response to Comment #PV6:

Staff is currently working on thBroposed AmendeRule 1121 (PAR 1121) however,
implementation deadlines have not been establish®R 1121regulates most residential
water heatersbut instantaneous water heateshich are mostly installed in residdial
structuresare subject to Rule 1146 Ruilding readinesss beingevaluatedor both PAR
1146.2 and PAR 112&taff will consider aliging compliance datebut will determine if
further analysison technologies and other factds PAR 1121will require different
implementatiorschedules

Comment #PW7: Joe Boros (Rheem Manufacturing Company)
Expresseadoncernaboutremoving the 9,000 thernperyear lowuse exemption.

Response to Comment #PW':
The «isting rule exemptionis intended for Type 2 units manufactured prior to
Januaryl, 2000, with NOx emissions higher than 30 ppm NThe 9,000 therms per year
low-use threshold is about 50 percent of typical annual fuel use for a medium size Type 2
unit, which is no longer justifiable as leuse. Staff has poposed to phase out this
exemption when zeremission implementation stardm Januaryl, 2031 or January 1,
2033for Type 2 high temperature uniBAR 1146.2 establish@snew lowuse exemption
from Table 2 zer@mission requirements in paragraph (k)&hnual use of 3,000 therms
is about 16ercent ofnormal fuel use for a.@ MMBtu/hr unit andannualuseof 2,000
therms is about 2percent ofnormal fuel use for a 400 kBtu/hr unithe provisions of
paragraphs (d)(2) and (d)(3) and subparagraph (d)(5)(B) shall not apply to the following
existingunits installed prior to the date of rule adoption that meet Table 1 emission limits:
units with a rated heat input capacity greater thiMiBtu/hr, but less than or equal to 2
MM Btu/hr that are demonstrated to use less than 3,000 therms during every calendar year
for; or units with a rated heat input capacity greater tharkB@@hr, but less than or equal
to 1 MM Btu/hr that demonstrate to use less than 2,000 therms during every calendar year

Comment #PW-8: Adrian Martinez (Earthjustice)
Suggesteaotto haveanydelay on adoptingeraemission requirements
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Response to Comment #PV8:
Staff recognizes the needparsueemission reductiowith an earlier timefram#o address
the air quality needsf the South CoastQMD. PAR 1146.2s currently scheduled toe
presented to the Governing Boamdhe second quarter @D24for consideration.
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PUBLIC CONSULATION COMMENTS

Staff held the Publi€onsultationon Februan23, 2024, to provide a summary of PAR 1146.2.
The following is a summary of the comments received on PAR 1146.2 and staff responses.

Comment #RC-1: Steve Mertz(DB Sales & Service)
Heat pump operational cost is high

Response to Comment #@-1:
Staff gathered cost data for various types of ufotsthe costeffectiveness analysis
described in Chapter 2 of this repotleat pumps are the primary zeFmission
technology. The analysis has accounted for higher equipment and instatlatitsn
operational cost of switching from gas to electricity, and electrical upgrade cost for some
casesStaff understands the challenge of highersast is in the process of developing a
rebate progranto lower the costfor some consumerand centralizing information on
incentivesand financial oppaunities available from othelagencies and organizations.
Staff also expects the costs to decrease as moreemession technologies become
available Please sealsoResponse to Comment #PRV

Comment #RC-2: Robert Benz (Benz Air Engineering, Co. Inc.)
Staff should consider neazercemission units
Response to Comment #B-2:

The 2022 AQMPO&6s o0bj ect-emissioniteshnotogies wheravers i t i o
feasible and staff identified technically feasible zenoission control options for each

category of equipment subject to Rule 114@Re 2022 AQMP stated thaearzerc

emission technologyvould be considered when zesmission technologies were not
technically feasible, which is not the case for PAR 1146.2

Comment #RC-3: Robert Benz (Benz Air Engineering, Co. Inc.)

Staff should evaluate life cycle emissions from electric generation.

Response to Comment #B-3:
Please seRBesponse to Comment #PWvhich provides staff response to the same
comment.

Comment #RC-4: Kevin Pirotin (Navien, Inc.)

Suggested to aligninstantaneous water heater compliance date with PAR 1121 implementation
date

Response to Comment #B-4.
Please see Response to Comment #RMiich provides staff response to the same
comment.

Comment #RC-5: William Pearce(The Boeing Company
Suggestdto increase all unit agdxyy five years
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Response to Comment #B-5:
In previous Rule 1146.2 rulemakingnit age of 15 yearwas utilized for the analysis.
Meetings and site visits wittifferentmanufacturers during tleirrentrulemaking process
indicated unit ageof under andver 25 years for gaged units U.S. DOE estimates that
with proper installation and maintenance, heat pump pool heaters can last 10 or more years
The BAAQMD staff report for Rules-8 and 96 indicated that ater heaters were assumed
to have an average lifespan of 13 yeby PAR 1146.2, sthutilized 15 years for Type
1 units that are not instantaneauater heaters or high temperature uaitsl utilized 25
years for other categorié¢s align more closely witlother rulemakingsvhile taking into
consideratiocomments ofongerunit age.

Comment #PG6: Amanda Grey (University of California, Riverside)

For the alternative compliance option for multiple unit replacemerggesed to lower the
threshold from five units ta numbetessthan fiveunitsthat are required to meet zezmissions
in the same calendar year

Response to Comment #P-6:
The alternative compliance option for multiple unit replacemest initially proposedor
cases wheran owner or operator has five or more units dratrequired to meet zefro
emission limits in the same calendar ye&gimilar provision have been included in other
South Coast AQMD rulesHowever, staff has revised the propbsfter the Public
Workshopto have thigrovision applicable for cases whéiree or more units are required
to meet zereemission limits intwo consecutive calendgears.The propsed provision
allows three yearsxtensionfor the implementation of five or more unitghich means
one ormore units should be replacteach yearStaff believesthe revisedproposal is
reasonable ankave addressed the comment in an alternative way

Comment #PCG7: Sassan RahimzadelfArya Cleaners)
Concernaboutdry cleaner8 a hta upbgrateyasfired unitsto zereemission units

Response to Comment #B-7:
Staff has contacted the California Cleaners Associgtr@viously and is currently in
contactfor further discussion on any challeng€he dy cleanesdprimary concern is the
high upfront cost to install a new zeemission unit. Staff is in the process developing a
rebate program to help lower the cost for some consumers and centralizing information for
incentive and financing opportunities offered by other agencies and organizas@eso
emission technologies become more mature and more widelyeadaoghe market, there
will be less cost impactn addition, staff is projecting future utility savings based on
projectednatural gas and electricity priceBhe cost to operateeat pumpss lower than
most electri@appliances because they areesergyefficient over the lifetime of the unit,
that initial cost increase could becovered.

Staff proposed several alternative compliance options, a limited exemption for small
businesses, and a longer compliance timeline, further detailed in Chapter 3, that dry
cleaners would be able to utilize, including:
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o Paragraph (i)(1) provides an alternative compliance option for when utility
upgrades delay compliance with zenmission limits. When the applicable utility
company is unable to provide the necessary power which is beyond the owner or
operatorbés reasonable control, the owne
to 36 months for compliance.

o Paragraph (i)(4) provides an alternative compliance option for emergency
replacement when an owner or operator requires a-tdrartreplacement due to
sudden unit failure after the applicable Table 3 compliance date if an electrical
upgrade is needed tgerate a unit that complies with Table 2 emission limits. In
this situation, the owner or operator may elect to install and operate a temporary
unit that complies with Table 1 emission limits for up to six months.

o For a drycleanerin a property under lease, paragraph (i)(6) provides another
alternative compliance option that allows an extension of up to 24 months to
comply with the Table 2 emission limits, if the installation is delayed beyond the
reasonable control of the owneraperator of the unit.

o There is also an exemption in paragraph (k)(5) that the provisions of paragraph
(d)(3) regarding replacing existing units once they reach tlefinedunit agein
the ruleshall not apply to units installed in facilities that meet the Rule 102
definition of a small business. For small businesses, existing units can be operated
until their natural replacement after the applicable Table 3 compliance date.

o Boilers operated by dry cleaners are categorized as high temperature units, for
which PAR 1146.2 has proposed a later zgrossion implementation date (i.e.,
2033 for existing buildings).

Staff will continue to monitor all the challenges for zeraission implementation amdll
conduct a technology cheak and report the findings to the Stationary Source Committee
by Januaryi, 2028.

Comment #PG8: Jed Holtzman (RMI)
Staff should reconsider the 3,0GBermsper yearlow-use threshold which is not a de minimis
value for annual fuel use of smaller units.

Response to Comment #P-8:

The «isting ruleallow for alow-useexemptiorfor older Type 2 unitsvith annual fuel use
of 9,000 therms. Those unitgere manufactured prior to January 1, 2000, with NOx
emissions higher than 30 ppriNOXx. PAR 1146.2ropose$o phase out texisting 9,000
thermsexemption when zeremission implementation stasd include a new lowse
exemptioras a transitional optioThenew lowuse exemption from Table 2 zeemission
requirementss for a Type 2unit meeting Table 1 emission limitse., 20 ppnmv NOx and
400 ppnv CO)with fuel use less than 3,000 therms per y€ar context, anual use of
3,000 therms is about p@rcent ohormal fuel use for a.@ MMBtu/hr unitand 4Qpercent

of normal fuel use for a 400 kBtu/hr un®,000 therms is abotvo hoursof useper day,
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960 Ibsof NOx per yearpr 2.6 Ibsof NOx per day Staff has further revised the louse
threshold for saller units.For smaller units with heat input capacity rated between 400
kBtu/hr and 10 MMBtu/hr, staff isproposinga lower threshold such as 2,000 therms per
yearwhich is about 27 percent of normal fuel @igsea 400 kBtu/hr unit

Comment #PCG9: Michael Corbett (Bradford White Corporation)
Opposed the labeling requirement

Response to Comment #B-9:
Labeling requirements were previously proposed and remdi@aever concerns were
raised for how theercemissionlimits will be enforced when new buildings are required
to have zereemission units installed and existing buildings can have units with 20 ppmv
NOx limits installed PAR 1146.2 is proposing a labeling requirement under the new
subdivision (j) for the period between new building compliance date and existing building
compliance date of an equipment categamyd the extended period ftanklesswater
heates replacing existing tankless water heaters in mobile homes

Labeling requirements are commdar area source rules. For exampRyle 1111has
several labeling requiremen@ne of the requirements specifieddmpparagrap(e)(3)(B)

of Rule 1111requires manufacturers wisplay a labeling language for unit using an
alternative compliance planiruo f meet i ng t h e Ifihstalled op Salth N O x
Coast AQMD only: This furnace does not meet the South Coast AQMD Rule 1111 NOx
emission limit (14 ng/J), and thus is subject to a mitigation fee of up to $4EOfurnace

is not eligible for the Clean Air Furnace Rebate  Program:
www.CleanAirFurnaceRebate.contlLabeling requiremest are important tools for
enforcementespeciallywhensome units distributed to the market can only Istaited
under certain condition#lanufacturers may elect to send a sticker or label to distributors
to be applied upon unit installation.

Comment #PG10: James Phillips (Rheem Manufacturing Company)
Units for multifamily structures should be exempted from retrofit requirement

Response to Comment #@-10:
The retrofit requirement is intended fostallations in industrial and commercial entifies
therefore, uits for residential structures are exempted from this requireideitifamily
structures are groep with other commercial buildings (e.g., hotelsd motelspy the
CEC manual forthe 2022Building Code®’ Although thePAR 1146.2analysis determined
that it is costeffective for most of the equipment categories to implementeaaission,
staff understands the higher upfront dgst concern Staff is in the process developing a
rebate program to help lower the cost for some consuymetsdingowners or operators
of multifamily structures, and centralizing information for incentive and financing
opportunities offered by other agencies and organizatibugher as zereemission

67 2022 Nonresidential and Multifamily Compliance Manual, Page 5,
https://wwwenergy.ca.gov/publications/2022/20@8nresidentiabndmultifamily-compliancemanuai2022
building-energy
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technologies become more mature and more widely adopted in the market in the future,
there will be less cost impact.

Comment #PCG11: Adrian Martinez (Earthjustice)
Urged no further delay of the rule adoption and recommended allocating funding to support the
early adoption of zeremission units

Response to Comment #B-11:
Please see Response to Comments2Rald #PW8 which provide staff responses to
the same comment.
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COMMENT LETTER #1

&=
BRADFORD WHITE'

€ @ R R A

January 19, 2024

Yanrong Zho

Program Supervisor

South Coast Air Quality Management District
21865 Copley Drive

Diamond Bar, CA 91765

Re: Rule 1146.2 Initial Preliminary Draft of Rule 1146.2
Dear Ms. Zho:

On behalf of Bradford White Corporation (BWC), we would like to thank you for the opportunity to
comment on South Coast Air Quality Management District’s (SCAQMD) Initial Preliminary Draft of Rule
1146.2.

BWC is an American-owned, full-line manufacturer of residential, commercial, and industrial products for
water heating, space heating, combination heating, and water storage. In Southern California, a significant
number of individuals, families, and job providers rely on our products for their hot water and space heating
needs. We have compiled our comments and questions to the Initial Preliminary Draft of Rule 1146.2
below:

General comments

BWC has participated in the District’s five working groups related to Rule 1146.2 and has reviewed the | 1-1
preliminary rule language. We observe that the preliminary rule language and implementation timelines

have deviated significantly from SCAQMD’s 2022 Air Quality Management Plan (AQMP), where there

was discussion of “infeasibility’” and use of Low NOx alternatives. Specifically, C-CMB-01 stated “allow

low NOXx technologies as a transitional alternative when installing a zero-emission unit is determined to be
infeasible.” However, the Initial Preliminary Draft of Rule 1146.2 does not contain any provisions to
address infeasibility of equipment, or use of Low NOx alternatives. Further, it proposes to push up the
implementation timelines, as compared to the 2022 AQMP, for equipment phase out beginning in 2025,

less than a year after the rule is scheduled to be adopted in April 2024.

BWC has also reviewed the staff analysis from the working group presentations, and we believe the
conclusions drawn from these studies have been applied too broadly. We strongly recommend additional
site evaluations are necessary to determine the market’s readiness to transition to zero NOx. Water heating
and boiler equipment is not limited in application to multifamily and hospitals as much of the staff analysis
shows. A single commercial water heater or boiler model could be used in a wide variety of applications

Built to be the Best™

725 Talamore Drive = Ambler, PA 19002-1873 = 215-641-9400 » www.bradfordwhitecorporation.com

a . » NILES "
BRADFORD WHITE m @ NST BRADFORD WHITE'

TANK
WATER HWEATERS - HEATERS

PAR 1146.2 Draft Staff Report B-10 May 2024



AppendixB

Responses t6omments

Page 2

ranging from hotels/motels, restaurants, office buildings, and gymnasiums. Keeping this in mind, each Cont'd
application has its own unique challenges that must be accounted for. While zero NOx replacements could 1-1
be feasible, it comes with increased cost and installation challenges, many of which are significant. We
have outlined a common example below:
Replacing a Commercial (100 Gallon, 199,999 Btu/hr) Gas-fired Storage Water Heater
This example shows how current commercially available electric water heater product(s) could be used in
licu of a commercial gas-fired storage water heater that matches the specifications in the above subject line.
These products are commonly sold for use in smaller hotels/motels, restaurants, gymnasiums, and office
buildings.
Commercial gas-fired Commercial (2) Heavy Medium Duty
storage water heater ASME Tank Duty Commercial
Electric Water Commercial Tank Electric
Heater Tank Electric ‘Water Heater
‘Water Heater plus 200-
gallon storage
tank
Input 199,999 Btu/hr or 81 kW 30 kW per unit | 18 kW
58.59 kW
Amperage 5.5A 98A 36A each 22A
Requirement
Recovery (100°F | 235 GPH 334 GPH 124 GPH cach | 74 GPH
Rise)
Footprint (in) 77.63"Hx 28.25” W 60.88”H x 32.5” | 50.44”H x 63”Hx
w 30.5” W per 30.88”W plus
unit T8Hx 327 W
storage tank
Piping Uses existing Uses existing Multiple units Commercial
piped in reverse | electric paired
return with storage
tank
Installation Equipment cost Equipment cost | Equipment
Challenges premium, premium, cost premium,
compared to Gas potential cost to Increased Increased
upgrade service, footprint, footprint,
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Commercial gas-fired Commercial (2) Heavy Medium Duty -1
storage water heater ASME Tank Duty Commercial
Electric Water Commercial Tank Electric
Heater Tank Electric ‘Water Heater
‘Water Heater plus 200-
gallon storage
tank
panel, Increased Potential cost to | ASME
footprint, upgrade service | Product,
requires ASME panel, Increased cost
product, additional labor | of piping,
increased and materials Recirculation
operation cost for piping, pump (cost),
increased Increased
operation cost operation cost
Product Link EF120T199 CEA80-81kW CEHDS0- E32-120R-
30kW 18kW plus
200 gallon
storage tank
While the example above highlights that commercially available electric products can be used to replace
gas products or installed in new construction, this tradeoff comes at a premium cost for the equipment and
will require additional cost and installation considerations to function properly.
In these common situations, using a heat pump water heater (HPWH) solution may benefit the operator by
reducing the utility cost and possibly avoiding a costly upgrade to the electrical panel. However, the
downside of using a HPWH is that it will require a much larger footprint, as more storage tank capacity is
needed to compensate for slower recovery rates, and significant air volume is needed to transfer heat
effectively. In many existing buildings, this expanded footprint can require widening doorways or closets;
partially removing walls and/or ceilings; and running clectrical wiring to the install area if needed.
Additionally, commercial HPWHSs! will be considerably more expensive than their gas-fired counterparts
and will likely have availability concerns as these products often have longer lead times to manufacture,
and may not be readily available at supply houses. These issues are especially concerning in emergency
replacement situations.
Given the unique challenges water heating applications of this kind can present, BWC suggests District
staff consider including rule provisions for project “infeasibility’” as was originally presented in the 2022
! Microsoft Word - 2021 WA Code Change - Heat Pump Water Heating
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AQMP. BWC submitted comments on the 2022 AQMP with a suggested definition for determining whether Cont'd
or not a zero NOX project was feasible and reiterate this recommendation below: 1-1

“Where a project applicant can reasonably demonstrate that all parts and equipment required to
retrofit an existing, mixed fuel building with a zero-emission water heater equipment is not:

e Commercially available;

e More costly than commercially available gas options (20% or more);

e Able to fit in the footprint of existing equipment;

e Able to meet the building/home water heating demand; and

e Available from suppliers within the district to replace inoperative equipment on an

emergency basis.

In these cases, an exception shall be granted to use readily available gas Ultra Low NOx water
heating equipment.”

Product Labeling 1-2
The Initial Preliminary Draft of Rule 1146.2 proposes to require manufacturers to affix labels to equipment

identifying the Unit as “‘not to be installed or sold for New Buildings.”” BWC believes the proposed labeling
requirement is unnecessary to enforce the rule and will add significant cost and compliance complexity to
regulated products.

SCAQMD currently maintains a qualified products list* for all manufacturer water heating and boiler
models certified under Rule 1146.2. To enforce the proposed Zero NOx implementation dates, SCAQMD
could simply modify their table to show models that are allowed in new construction and models that are
only allowed in existing buildings. Secondly, new construction requires plans to be submitted to building
jurisdictions to review, as well as Title 24 energy modeling. SCAQMD can work with building jurisdictions
within their territory that review and approve project plans to enforce the use of Zero NOx water heating
and boiler equipment. Lastly, new construction projects are permitted and require building inspectors to
approve the construction. If a non-compliant product were to be installed, it could ultimately be flagged for
removal by the building inspector.

For the reasons outlined above, BWC strongly urges staff to remove the labeling requirement as it will not
aid in enforcement and will simply add cost and complexity to the manufacturing process.

Useful Life and Repairs 1-3
The Initial Preliminary Draft of Rule 1146.2 proposes to establish effective useful lives for equipment.
While BWC questions how the District arrived at the stated useful lives for each product, we also have
questions regarding the enforcement of useful lives. We respectfully request feedback to the following
questions:
e How will SCAQMD enforce equipment operating beyond its deemed useful life?
e If affected products are still in proper working order, will the owner be required to remove and
replace the product with a zero NOx product?
o If so, will there be a timeline given? Will there be an exception process?
e  What analysis did SCAQMD conduct to determine the established useful lives are appropriate?
o  Will that analysis be made available, in full, for stakeholders to review and comment on?

2 Rule 1146.2 - Emissions of Oxides of Nitrogen from Large Water Heaters and Small Boilers and Process Heaters
{agmd.gov)
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e How will repairs be enforced? 1-3

As Rule 1146.2 is currently written, our understanding is an owner would be responsible for ensuring that
any repair completed on a regulated water heater or boiler product burner after the zero NOx compliance
date would be required to meet the new zero NOXx standard.

For instance, consider a situation where a Type 1 water heater was installed on December 1, 2028, and
suffered a burner failure in April 2029. Unless there was a zero NOX retrofit kit available, the owner would
be compelled to replace the entire unit. Apart from potential safety concerns, attempting to retrofit an
existing water heater or boiler to meet zero NOx emissions would often require significant modifications
to the appliance's venting system. These modifications, such as the addition of a catalytic converter, may
not be feasible in all existing buildings if the necessary zero NOx burner is incompatible with the unit. If
modifications are possible, they will often represent a significant cost to the building owner if they are.

This poses an undue and significant cost to the building owner as well as other concerns. BWC recommends
that unless a water heater or boiler failure results in a leaking tank, repairs to burner and other components
be allowed if the equipment is within its deemed useful life, as defined in Table 2 of the rule.

Implementation Timelines
BWC recommends that SCAQMD align all new construction timelines with California Energy Commission

(CEC) Title 24 Energy Code cycles. For Instance, the 2025 Energy Code is currently under development
and is expected to be adopted by January 1, 2025. The code does not take effect until January 1, 2026.
Similarly, the following code cycle for the 2028 Energy Code, will not take effect until January 1, 2029.
This change would help align SCAQMD compliance dates with changes occurring at the statewide level
for designers, architects, and builders. We also recommend keeping the proposed four-year gap between
new construction and existing construction compliance dates. For future rule development proceedings, we
recommend SCAQMD align with state energy code cycles and Department of Energy (DOE) rulemakings.

In addition to aligning with the CEC, we recommend four additional compliance date changes.

e Type 1 Pool Heater equipment category align with the 2029 date for new construction and
subsequently 2033 for existing construction. On May 30, 2023, the DOE published a Final Rule,
which amended energy conservation standards for these products® containing a new Integrated
Thermal Efficiency (TE:) metric to measure efficiency and sets the TE: for gas-fired pool heaters
at 84%. Additionally in this rule, the DOE is raising the efficiency requirements for electric pool
heaters to effectively require the use of heat pump technology. These new requirements go into
effect May 30, 2028. More closely aligning SCAQMD’s proposed zero NOx compliance date with
this DOE Final Rule, will help ease the burden for manufacturers, who can then be mindful of these
changes, as well as those potentially adopted by SCAQMD as they work to redesign their products.

e Type 2 (Non-High Temperature) equipment category align with the 2029 date for new
construction and subsequently 2033 for existing construction. The 2025 Energy Code is already
addressing all-electric construction in smaller multifamily, hotel/motel and school building
applications. Further, larger applications requiring over 1 million Btu rated input must use the
highest efficiency gas equipment to achieve a combined rated efficiency of 90% Thermal
Efficiency or better. In addition to Title 24, manufacturers will already have a significant challenge
meeting the already finalized DOE Commercial Water Heater Energy Conservation Standards

3 Federal Register :: Energy Conservation Program: Energy Conservation Standards for Consumer Pool Heaters
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requirements?. These changes go into effect on October 6, 2026, and effectively will require all | Cont'd
commercial storage water heaters to meet a 95% Thermal Efficiency. 1-4
The Instantaneous Water Heater category be split into two categories with different compliance
dates:

o Gas-fired instantaneous water heater (as further defined below) with a nameplate input
rating less than 200,000 Btu/hr equipment category align with the 2026 date for new
construction and subsequently 2030 for existing construction. This category is
predominantly used in residential new construction and the 2025 Energy Code is already
proposing a HPWH baseline for residential new construction. Adopting a January 1, 2026,
compliance date for this category and subsequently a 2030 date for existing construction
would better align with statewide efforts to reduce emissions in new construction and make
for an easier transition.

o Instantaneous Water Heater (as further defined below) with a nameplate input rating
greater than 200,000 Btu/hr equipment category align with the 2029 date for new
construction and subsequently 2033 for existing construction. These products also fall
under the DOE efficiency changes on October 6, 2026, discussed above and will require
all instantaneous water heaters to meet a 96% Thermal Efficiency.

Our summary of proposed changes to compliance dates and equipment categories is contained in the
following table:
Equipment NOx and Building Compliance Date | Useful
Category CcO Type Life
Emission (years)
Limits
(ppmv)
Type 1 Unit 0 New/Existing Jan. 1, 2026/Jan 1, | 15
2030
Gas-fired 0 New/Existing Jan. 1, 2026/Jan 1, | 25
instantaneous 2030
water heater
(200,000 BTU)
Instantancous 0 New/Existing Jan. 1, 2029/Jan 1, | 25
Water Heater 2033
(>200,000 BTU)
Type 1 Pool 0 New/Existing Jan. 1, 2029/Jan 1, | 15
Heater 2033
Type 2 Unit 0 New/Existing Jan. 1, 2029/Jan 1, | 25
2033
Type 1 High 0 New/Existing Jan. 1, 2029/Jan 1, | 25
Temperature Unit 2033
Type 2 High 0 New/Existing Jan. 1, 2029/Jan 1, | 25
Temperature Unit 2033
Lastly, we ask the District to clarify in the rule, that the proposed compliance dates for existing buildings
are based on date of equipment manufacture, and not an effective date.
4 2023-20392.pdf (gsovinfo.gov)
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Definitions

BWC recommends that SCAQMD align their equipment category definitions with the Code of Federal
Regulations. The Code of Federal Regulations governs certain regulated products, including those covered
by this rulemaking. By adopting these definitions in Rule 1146.2, SCAQMD can harmonize their rule with
how products are built in the United States and avoid creating product classes specific to one region of
southern California. Additionally, by adopting these definitions, compliance with NOx emission standards
is made simpler as manufacturers are not sorting each product class by Btuw/hr to determine which model
units comply. The specific equipment category changes we propose are as follows:

e Type 1 and Type 2 (Non-High Temperature Units): This category includes all Storage water
heaters and Residential-duty commercial water heaters as defined in 10 CFR 431.102°
o “Storage Water Heater means a water heater that uses gas, oil, or electricity to heat and
store water within the appliance at a thermostatically-controlled temperature for delivery
on demand, including:
1. Gas-fired storage water heaters with a rated input both greater than 75,000 Btu/hr
and less than 4,000 Btu/hr per gallon of stored water
2. Oil-fired storage water heaters with a rated input both greater than 105,000 Btu/hr
and less than 4,000 Btu/hr per gallon of stored water; and
3. Electric storage water heaters with a rated input both greater than 12 kW and less
than 4,000 Btu/hr per gallon of stored water.”
o “Residential-duty commercial water heater means any gas-fired storage, oil-fired storage,
or electric instantancous commercial water heater that meets the following conditions:
1. For models requiring electricity, uses single-phase external power supply;
2. Is not designed to provide outlet hot water at temperatures greater than 180 °F; and
3. Does not meet any of the following criteria:

‘Water heater type Indicator of non-residential application
Gas-fired storage Rated input >105 kBtu/hr; Rated storage volume
>120 gallons.
Oil-fired storage Rated input >140 kBtu/hr; Rated storage volume
>120 gallons.
Electric instantaneous Rated input >58.6 kW; Rated storage volume >2
gallons.

e Type 1 and Type 2 High Temperature Units: This category includes Hot water supply boilers®
and Commercial package boiler as defined in 10 CFR 431.102
o “Hotwater supply boiler means a packaged boiler (defined in § 431.82 of this part) that is
industrial equipment and that:
1. Has a rated input from 300,000 Btu/hr to 12,500,000 Btu/hr and of at least 4,000
Btu/hr per gallon of stored water;
2. Is suitable for heating potable water; and
3. Meets either or both of the following conditions:

5 eCFR :: 10 CFR 431.102 -- Definitions concerning commercial water heaters, hot water supply boilers, unfired hot
water storage tanks, and commercial heat pump water heaters.
6 eCFR :: 10 CFR 431.102 -- Definitions concerning commercial water heaters, hot water supply boilers, unfired hot
water storage tanks, and commercial heat pump water heaters.
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