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Proposal 1D | Description | Page
Proposals That Exceed the 2021 Model Codes (International Codes)
REC-R404.2-21 Req_uwes solgr-readlness for townhouses and one- and two- Tab 4 —

family dwellings Page 3
REC-R404.4-21 Requires residential buildings to be solar-ready P-gagzdil_
EB604-21 Adds new requirements for existing energy storage systems Tab 4 —
to the VEBC Page 21
i Adds new requirements for existing energy storage systems Tab 4 —
SELIE2 to the VEBC Page 31
Adds new requirements for Electrical Vehicle Charging Tab 4 —
B433-21 Stations to the VCC, based on the Energy Storage System Page 35
provisions of the 2021 IFC &
Increases the minimum required size of non-accessible Tab 4 —
P405.3.1-21
water closet compartments Page 41
Adds inspection, prior to concealment, of energy Tab 4 —
RB113.1-21 . : ) L : .
conservation material to the list of minimum inspections Page 45
Requires fuel gas detectors and alarms to be installed in
RB315.3-21 rooms in which combustion occurs and carbon monoxide Tab 4 —
' alarms to be installed in bedrooms and each room of Page 49
dwelling units in which combustion occurs.
EC-C401.2-21 Requires all new commercial buildings to be all electric P-gagt;i;
Requires dedicated outdoor air systems (DOAS) to provide Tab 4 —
EC-C403.3-21 100% outdoor air without requiring operation of the HVAC Pace 63
system fans &
EC-C403.4.1 6-21 Requires thermostats in co_rnmermal buildings to have Tab 4 —
demand control functionality Page 69
Adds minimum efficiency requirements for Tab 4 —
EC-C403.15-21 dehumidification systems for indoor plant growing facilities | Page 73
i i Requires that certain water heaters with integrated storage Tab 4 —
EC-C404.11-21 tanks have demand control functionality Page 79
Adds minimum energy efficiency requirements for Tab4—
EC-C405.4-21 permanently installed lighting used for interior plant Page 85

growing







EC-C405.10-21

Requires electric charging readiness to facilitate charging of

Tab 4 —

electric vehicles (EVSs) Page 89
EC-C405.11.1-21 Adds requirements_for EVSE, EV Ready, and EV Capable Tab 4 —
spaces based on building type Page 97
Adds requirements for minimum onsite renewable energy Tab 4 —
EC-C405.13-21 and requires building owners to retain any renewable Page 105
energy credits (RECS) g
Requires at least 10% of the parking spaces for Group R-2 Tab 4 —
EC-C405.13(2)-21 occupancies to be provided with electrical vehicle supply Page 115
equipment
Adds requirements for electric vehicle capable spaces, Tab 4 —
EC-C405.13(3)-21 electric vehicle ready spaces, and electric vehicle supply
. g Page 121
and equipment spaces based on occupancy classification.
Requires installation of electrical infrastructure to facilitate Tab 4 —
EC-C405.16-21 future conversion to an all-electric building, should the
. . Page 129
owners decide to do so in the future
Requires any buildings constructed and sold or leased as
EC-CA07 6-21 being "zero energy" or "net zero energy" or equivalent Tab 4 —
' labels to comply with the IECC appendices for zero energy | Page 135
buildings
Requires additions to comply with additional energy Tab 4 —
EC-C502.3-21 efficiency provisions Page 141
REC-R401.2-21 Requires new residential buildings to be all-electric Tab 4 -
Page 151
Requires residential buildings to be provided with electrical
infrastructure to allow for future conversion to an all- Tab 4 —
REC-R401.2.5-21 electric building, should the owners decide to do so in the Page 163
future
: . . Tab 4 —
REC-R403.1.1.1-21 Requires thermostats with demand responsive controls Page 175
REC-R403.1.4-21 Pr_ohibits the use of qn-site con)bust_ion of fossil _fuels as the Tab 4 —
o primary heat source in new residential construction Page 179
Requires electric heat pumps to be installed as the primary
space cooling and heating system in any dwelling in which Tab 4 —
REC-R403.14(2)-21 central, ducted air conditioning would otherwise be Page 183
installed
REC-R403.5.4-21 Require_s tanked water heaters to be supplied with demand Tab 4 —
responsive controls Page 187
Requires gas water heaters, dryers, and cooking equipment
REC-RA04-21 in residential buildings to be provided with electrical Tab 4 —
infrastructure for potential future conversion to electric, if Page 191
the owners decide to do so
Requires new heating and cooling equipment that are part Tab4 —
REC-R503.1.2.1-21 of an alteration to be provided with controls in compliance Page 197

with the IECC







Requires at least one electric vehicle ready parking space

REC-R1104.2-21 for each dwelling unit or electric vehicle supply equipment P;I’a: 240;
space in a garage or outdoor parking area g

EB805.3-21 Requires acceptance testing for new mechanical, hot water Tab 4 —

' and lighting systems serving additions Page 209

Requires acceptance testing for new mechanical, hot water Tab 4 —

EB805.3(2)-21 and lighting systems serving the altered portion(s) of the Page 213

building

Proposals Th

at Exceed Existing 2018 Virginia Regulations (Amendments)

Adds a reference to the IFC for the technical requirements
for in-building emergency communication systems and

Tab 4 —

B918.1-21 shifts total responsibility for the system installation to the Page 219
building owner (Conflicts with B918.1(2)-21- Consensus g
for Approval)
Requires an NFPA 13D or P2904 compliant automatic Tab 4 —
RB313.1-21 - .
sprinkler system in townhouses Page 231
Requires an NFPA 13D or P2904 compliant automatic Tab 4 —
RB313.1(2)-21 sprinkler system in townhouses and one- and two-family
: Page 251
dwellings
Requires an NFPA 13D or P2904 compliant automatic Tab 4 —
RB313.1(3)-21 sprinkler system in townhouse buildings containing more
: Page 263
than three townhouse units
Increases the wall insulation requirements in CZ 4 and 5 to Tab 4 —
REC-R402.1.2(1)-21 | R-30 or R20 + R5ci or R13+R10ci or R0O+R20ci; and to Page 277
R20 or R13+5ci or RO+15¢i in CZ 3 age
Increases the wall insulation requirements in CZ 4 and 5 to Tab 4 —
REC-R402.1.2(2)-21 | R-30 or R20 + R5ci or R13+R10ci or R0O+R20ci; and to Page 793
R20 or R13+5ci or RO+15¢i in CZ 3 age
Deletes the Virginia amendments to the air leakage testing Tab 4 —
REC-R402.4-21 and air leakage rate provisions, and requires compliance Page 305
with the 2021 IECC age
Deletes the Virginia amendments and requires compliance Tab 4 —
REC-RA024.12-21 | Liith the same envelope tightness levels as the 2021 IECC Page 319
Requires building officials and technical assistants to have Tab 4 —
B105.1.1-21 general knowledge of the principles and requirements of
. . ; . . Page 331
floodplain and high-velocity wind construction
Requires the building official to inspect the elevation of the
B113.3-21 lowest floor (of structures located in flood hazard areas and Tab 4 —
' special flood hazard areas) at two different construction Page 335
stages
Requires protection on the underside of floor systems with
RB302.13-21 2" drywall, 5/8” wood structural panels, or equivalent, if Tab 4 —
' the floor systems are not required to be fire-resistance rated | Page 341

by other sections of the code







Prohibits the installation of diffusers, registers and grilles in

RM1601.4.11-21 the floor or its upward extension within toilet and bathing P;I';: ;'4_7
rooms
Deletes the existing Virginia amendments to the IECC and Tab 4 —
EC-C1301.1.1.1-21 requires compliance with the 2021 IECC in its entirety Page 355
Deletes the existing Virginia amendments to the IECC, Tab4—
EC-C1301.1.1.1(2)-21 | except those related to existing buildings, and requires Page 379
compliance with the 2021 IECC
EB805.2-21 Requires existing ductwork serving new equipment in Tab 4 —
' additions and alterations to be tested Page 401
Deletes existing Virginia amendment which exempts
groups A, B and E occupancies from the requirements to Tab 4 —
FP906.1-21 provide portable fire extinguishers, if the buildings are Page 405
equipped throughout with quick response sprinklers (USBC
Portion of Proposal Only)
Other Proposals
EC-C1301.1.1(2)-21 Exempts buildipgs w_ith occupancy classificat_iqns of F, Sor Tab 4 —
U from complying with the energy code provisions Page 911
Adds Appendix CB to be used as an alternative to the Tab 4 —
EC-Appendix CB-21 | building thermal envelope provisions of the IECC for
Page 917
Groups F, S, and U
Deletes the new IBC occupant load threshold for requiring Tab 4 —
B903.2.3-21 an automatic sprinkler Group E fire area, maintaining the Page 937
state amended fire area threshold 8
B1006.3.4-21 AIIovv_s up to 5 stories of Group R-2 occupancy to be served Tab 4 —
by a single exit Page 941
Intends to comply with SB 333 and HB 670 by adding
"public buildings” to the list of uses/occupancies already
B1010.2.8-21 allowed to be provided with ESH. The proposal was Tab 4 —
- generated as a result of discussions during the Active Page 967
Shooter and Hostile Threats in Public Buildings - Study
Group (USBC Portion of Proposal Only)
Removes the habitable attic technical provisions from the
RB326-21 definition of Habitable Attic and places the requirements in Tab 4 —
the body of the code, with the intent of maintaining the Page 973
existing Virginia technical amendments
o _— .. Tab 4 —
PM103.2-21 Simplifies the unsafe building provisions of the VMC Page 977

Tab 5 — IBSR Base Document







Tab 6 — IBSR Proposals Recommended by Workgroups as Consensus for

Approval
Proposal | Description Page
ID
Editorial change related to approval of intermodal shipping Tab 6 —
IB20-21 containers as building modules or components of an industrialized Page 1
building
Editorial change related to the issuance of notices of violations under | Tab 6 —
IB60-21
the IBSR Page 3
Clarifies that the local building official may approve a change of Tab 6 —
IB115-21 . - - A
occupancy of a registered industrialized building Page 5
IB120-21 | Clarifies options for approval of unregistered industrialized buildings P;;bf a
Clarifies that the report to the SBCO is for moved buildings with Tab 6 —
IB140-21 . .
active violations Page 9
IB160-21 Incorporates the new ICC/MBI 1200-2021 and ICC/MBI 1205-2021 Tab 6 -
Offsite Construction Standards Page 11
Tab 7 — VADR Base Document
Tab 8 — VADR Proposals Recommended by Workgroups as Consensus for
Approval
Proposal Description Page
ID
o o N Tab 8 —
AD20-21 Adds definition for "serious injuries/illnesses Page 1
Clarifies that non-mechanized playground equipment is not Tab 8 -
AD30-21 . .
considered an amusement device Page 3
Updates the ASTM referenced standards with the most current Tab 8 —
AD40-21 .
editions Page 5

Tab 9 — VADR Proposals Recommended by Workgroups as Consensus for

Disapproval
Proposal | Description Page
ID
Requires riders, parents or guardians of riders, and operators to Tab 9 —
AD75-21 | comply with Chapter 45 of Title §59.1 of the Code of Virginia, "The | Page 1

Amusement Device Rider Safety Act"







Tab 4
USBC Proposals Recommended by Workgroups as
Non-Consensus

Proposal 1D | Description | Page
Proposals That Exceed the 2021 Model Codes (International Codes)
Requires solar-readiness for townhouses and one- Tab 4 -
and two- family dwellings Page 3
REC-R404.2-21 Tab 4 —
Staff Summary
Page 5
: o Tab 4 —
Requires residential buildings to be solar-ready Page 11
REC-R404.4-21 Tab 4 —
Staff Summary Page 17
Adds new requirements for existing energy storage Tab 4 —
systems to the VEBC Page 21
EB604-21 Tab 4 —
Staff Summary Page 25
Adds new requirements for existing energy storage Tab 4 —
systems to the VEBC Page 31
EB1102-21 Tab 4 —
Staff Summary Page33
Adds new requirements for Electrical Vehicle Tab 4 —
Charging Stations to the VCC, based on the Page 35
Energy Storage System provisions of the 2021 IFC g
B433-21
Staff Summary Tab 4 —
Page 39
Increases the minimum required size of non- Tab 4 —
accessible water closet compartments Page 41
P405.3.1-21 Tab4 -
Staff Summary Page 43
Page
Adds inspection, prior to concealment, of energy
: . ) . Tab 4 —
conservation material to the list of minimum Page 45
RB113.1-21 inspections g
Tab 4 —
Staff Summary Page 47
Requires fuel gas detectors and alarms to be installed in
RB315.3-21 rooms in which combustion occurs and carbon Tab 4 —
' monoxide alarms to be installed in bedrooms and each Page 49
room of dwelling units in which combustion occurs.
Tab 4 —

Staff Summary

Page 51







Tab 4 —

EC-C401.2-21 Requires all new commercial buildings to be all electric | page 53
Tab 4 —
Staff Summary Page 61
Requires dedicated outdoor air systems (DOAS) to Tab 4 —
EC-C403.3-21 provide 100% outdoor air without requiring operation Page 63
of the HVAC system fans g
Staff Summary Il-:gt;)e46;3
EC-C403.4.1.6- 21 Requires thermostats in commercial buildings to have Tab 4 -
demand control functionality Page 69
Tab 4 —
Staff Summary Page 71
EC-C403.15-21 Adds minimum efficiency requirements for _ Tab 4 —
dehumidification systems for indoor plant growing Page 73
facilities g
Staff Summary g:gj%
i i Requires that certain water heaters with integrated Tab 4 —
EC-C404.11-21 storage tanks have demand control functionality Page 79
Staff Summary ;-25848;
EC-CA05.4-21 Adds minimum energy_effl_uency requirements for Tab 4 —
permanently installed lighting used for interior plant Page 85
growing g
Staff Summary ;’:;:)648;
i i Requires electric charging readiness to facilitate Tab 4 —
EC-C405.10-21 charging of electric vehicles (EVS) Page 89
Staff Summary ;-:ge49;,
EC-C405.11.1- 21 Adds requirements for EVSE, EV Ready, and EV Tab 4 —
Capable spaces based on building type Page 97
Staff Summary PEZZ io_1
Adds requirements for minimum onsite renewable Tab 4 —
EC-C405.13-21 energy and requires building owners to retain any Page 105
renewable energy credits (RECS) g
Staff Summary PEZZ i £2
i i Requires at least 10% of the parking spaces for
EC-C405.13(2)- 21 Group R-2 occupancies to be provided with P'I;at; 11_5
electrical vehicle supply equipment g
Tab 4 —

Staff Summary

Page 118







EC-C405.13(3)- 21

Adds requirements for electric vehicle capable spaces,

electric vehicle ready spaces, and electric vehicle Tab 4 —
supply and equipment spaces based on occupancy Page 121
classification.
Staff Summary PZZZ 12_6
Requires installation of electrical infrastructure to Tab 4 —
facilitate future conversion to an all-electric building, Page 129
EC-C405.16-21 should the owners decide to do so in the future g
Staff Summary PZZZ 13_3
Requires any buildings constructed and sold or leased
EC-C407.6-21 as being "zero energy" or "net zero energy" or Tab 4 —
equivalent labels to comply with the IECC appendices Page 135
for zero energy buildings
Staff Summary PZZZ i3_8
Requires additions to comply with additional energy Tab 4 —
EC-C502.3-21 efficiency provisions Page 141
Staff Summary PZZZ 14_5
. T . Tab4 -
REC-R401.2-21 Requires new residential buildings to be all-electric Page 151
Tab 4 —
Staff Summary Page 155
i i Requires residential buildings to be provided with
REC-R401.2.5-21 electrical infrastructure to allow for future conversion Tab 4 —
to an all-electric building, should the owners decide to Page 163
do so in the future
Tab 4 —
Staff Summary Page 171
REC- R403.1.1.1-21 _ _ _ Tab 4 —
Requires thermostats with demand responsive controls Page 175
Tab 4 —
Staff Summary Page 177
REC-R403.1.4- 21 Prohibits the use of on-site combustion of fossil fuels Tab 4 —
as the primary heat source in new residential
. Page 179
construction
Tab 4 —
Staff Summary Page 181
REC- R403.1.4(2)-21 quuwes electric hgat pumps to be mstalle(_j as the
primary space cooling and heating system in any Tab 4 -
dwelling in which central, ducted air conditioning Page 183
would otherwise be installed
Tab 4 -

Staff Summary

Page 185







Tab 4 —

REC-R403.5.4- 21 Requires tanked water heaters to be supplied with Page 187
demand responsive controls
Staff Summary Tab 4 -
Page 189
Requires gas water heaters, dryers, and cooking
REC-R404-21 equipment in residential buildings to be provided with Tab 4 —
electrical infrastructure for potential future conversion Page 191
to electric, if the owners decide to do so
Tab 4 —
Staff Summary Page 194
REC- R503.1.2.1-21 Requires new he_atlng and cool_lng equipment that_ are Tab 4 —
part of an alteration to be provided with controls in Page 197
compliance with the IECC g
Tab 4 -
Staff Summary Page 199
REC-R1104.2- 21 Requires at least one_electr_lc vehicle _ready _parkmg Tab 4 —
space for each dwelling unit or electric vehicle supply Page 203
equipment space in a garage or outdoor parking area g
Staff Summary PEZZ go_7
EB805.3-21 Requires acceptance testing for new mechanical, hot Tab 4 —
' water and lighting systems serving additions Page 209
Staff Summary PEZZ g 1_ 1
EB805.3(2)-21 Requires acceptance testing for_new mechanical, h_ot Tab 4 —
water and lighting systems serving the altered portion(s) Page 213
of the building g
Staff Summary PEZZ g 1_5
Proposals That Exceed Existing 2018 Virginia Regulations (Amendments)
Adds a reference to the IFC for the technical
i requirements for in-building emergency communication B
B918.1-21 systems and shifts total responsibility for the system P-I;az 219
installation to the building owner (Conflicts with g
B918.1(2)-21- Consensus for Approval)
Tab 4 —
Staff Summary Page 222
Requires an NFPA 13D or P2904 compliant Tab 4 —
RB313.1-21 : . i
automatic sprinkler system in townhouses Page 231
Staff Summary PEZZ g?:S
Requires an NFPA 13D or P2904 compliant Tab 4 —
RB313.1(2)-21 automatic sprinkler system in townhouses and Page 251
one- and two-family dwellings g
Tab 4 —

Staff Summary

Page 254







RB313.1(3)-21

Requires an NFPA 13D or P2904 compliant automatic

Tab 4 —

sprinkler system in townhouse buildings containing Page 263
more than three townhouse units
Tab 4 —
Staff Summary Page 268
Increases the wall insulation requirements in CZ 4 and
REC-R402.1.2(1)-21 | 54, R_30 or R20 + R5ci or R13+R10ci or RO+R20ci; P‘I;at; ;—7
and to R20 or R13+5ci or RO+15ci in CZ 3 g
Tab 4 —
Staff Summary Page 285
Increases the wall insulation requirements in CZ 4 and
REC-R402.12(2)-21 | 54, R 30 or R20 + R5ci or R13+R10ci or RO+R20ci; Pzate): 29_3
and to R20 or R13+5ci or RO+15c¢i in CZ 3 g
Tab 4 —
Staff Summary Page 301
Deletes the Virginia amendments to the air leakage Tab 4 —
REC-R402.4-21 testing and air leakage rate provisions, and requires Page 305
compliance with the 2021 IECC g
Tab 4 —
Staff Summary Page 312
REC- R402.4.1.2-21 Deletes the Virginia amendments and requires
. . . Tab 4 —
compliance with the same envelope tightness levels Page 319
as the 2021 IECC g
Tab 4 —
Staff Summary Page 323
Requires building officials and technical assistants
B105.1.1-21 to have general knowledge of the principles and Tab 4 —
requirements of floodplain and high-velocity wind Page 331
construction
Tab 4 —
Staff Summary Page 333
Requires the building official to inspect the elevation of
B113.3-21 the lowest floor (of structures located in flood hazard Tab 4 —
areas and special flood hazard areas) at two different Page 335
construction stages
Tab 4 —
Staff Summary Page 338
Requires protection on the underside of floor systems
RB302.13-21 with %2 drywall, 5/8” wood structural panels, or Tab 4 -
' equivalent, if the floor systems are not required to be Page 341
fire-resistance rated by other sections of the code
Tab 4 —

Staff Summary

Page 344







Prohibits the installation of diffusers, registers and

RM1601.4.11-21 grilles in the floor or its upward extension within Tab 4 -
. : Page 347
toilet and bathing rooms
Staff Summary Tab 4 -
Page 348
EC-C1301.1.1.1-21 Deletes the existing Virginia amendments to the Tab 4 —
IECC and requires compliance with the 2021 IECC
. . Page 355
in its entirety
Tab 4 —
Staff Summary Page 369
EC- C1301.1.1.1(2)- Deletes the existing Virginia amendments to the IECC,
- - . Tab 4 —
21 except those related to existing buildings, and requires Page 379
compliance with the 2021 IECC g
Tab 4 —
Staff Summary Page 394
EB805.2-21 Requires e>§|st|ng_d_uctvvork serving new Tab 4 —
equipment in additions and alterations to be
Page 401
tested
Tab 4 —
Staff Summary Page 403
Deletes existing Virginia amendment which exempts
groups A, B and E occupancies from the requirements to Tab 4 —
FP906.1-21 provide portable fire extinguishers, if the buildings are
. . . . Page 405
equipped throughout with quick response sprinklers
(USBC Portion of Proposal Only)
Staff Summar Tab 4 -
y Page 412
Other Proposals
EC- C1301.1.1(2)-21 Exempts buildings with occupancy classifications of F, Tab 4 —
S or U from complying with the energy code provisions | Page 911
Tab 4 —
Staff Summary Page 915
) . ) Adds Appendix CB to be used as an alternative to the
EC-Appendix CB building thermal envelope provisions of the IECC for Tab 4 -
21 Page 917
Groups F, S, and U
Tab 4 —
Staff Summary Page 927
Deletes the new IBC occupant load threshold for Tab 4
B903.2.3-21 requiring an automatic sprinkler Group E fire area, Page 937
maintaining the state amended fire area threshold g
Tab 4 —

Staff Summary

Page 939







Tab 4 —

B1006.3.4-21 Allows up to 5 stories of Group R-2 occupancy to be Page 941
served by a single exit g
Staff Summary PEZE: 34_3
Intends to comply with SB 333 and HB 670 by adding
"public buildings" to the list of uses/occupancies
B1010.2.8-21 already allowed to be provided with ESH. The proposal Tab 4 -
- was generated as a result of discussions during the Page 967
Active Shooter and Hostile Threats in Public Buildings
- Study Group (USBC Portion of Proposal Only)
Staff Summary PEZZ 37_0
Removes the habitable attic technical provisions from
RB326-21 the definition of Habitable Attic and places the Tab 4 -
requirements in the body of the code, with the intent of Page 973
maintaining the existing Virginia technical amendments
Staff Summary PEZZ 37_5
o o . Tab 4 —
PM103.2-21 Simplifies the unsafe building provisions of the VMC Page 977
Tab 4 —

Staff Summary

Page 984







Tab 4

USBC Non-Consensus Proposals That Exceed the 2021 Model Codes
(International Codes)
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REC-R404.2-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Energy Conservation Code
Add new text as follows:

R404.2 SOLAR-READY CONSTRUCTION FOR DETACHED ONE- AND TWO-FAMILY DWELLINGS AND TOWNHOUSES. New detached one-
and two-family dwellings. and townhouses with not less than 600 square feet (55.74 m2) of roof area oriented between 110 degrees and 270
degrees of true north shall comply with Appendix RA Solar Ready Provisions--Detached One- and Two-Family Dwellings and Townhouses. [NOTE:
denominated Appendix RB in 2021 IECC].

Exceptions:

1. New residential buildings with a permanently installed on-site renewable energy system.

2. A building with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.

H
2018 Virginia Construction Code

Add new text as follows:

N1104.2 Solar Ready Construction for Detached One- And Two-Family Dwellings and Townhouses. New detached one- and two-family
dwellings, and townhouses with not less than 600 square feet (55.74 m2) of roof area oriented between 110 degrees and 270 degrees of true north
shall comply with Appendix RA Solar Ready Provisions--Detached One- and Two-Family Dwellings and Townhouses. [NOTE: denominated
Appendix RB in 2021 IECC].

Exceptions: .

1. New residential buildings with a permanently installed on-site renewable energy system.

2. A building with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.

Reason Statement: This proposed addition to the body of the building code is designed to require builders to make new one- and two-family
dwellings and townhouses "solar ready", subject to certain specific exceptions. The proposal does not require builders to install solar. However, it
would enable buyers to arrange for cheaper, easier installation of rooftop solar if they choose to do so in the future. It is a low-cost measure that will
reduce the cost of adding solar at a later date. The proposal is based up on the Appendix RA in the 2018 Virginia building code, which has been
updated as Appendix RB in the 2021 IECC. Since the Appendix is in the current code and has not been modified from the 2018 code, it will
presumptively follow the 2021 IECC's equivalent appendix, Appendix RB.

Rooftop solar energy production will reduce occupants' utility bills by reducing the quantity of energy they need to purchase for heating, lighting and
other purposes. That will tend to stabilize and reduce their annual energy costs. Further, distributed generation will reduce the quantity of energy
that utilities need to generate or purchase, the generation and transmission facilities to be constructed, and the line losses that would result from
transmitting energy to markets from central power stations. Distributed energy production will help to save overall energy costs.

Distributed zero-carbon generation will also reduce greenhouse gas emissions, which are the primary driver of climate change and its many harmful
impacts, including rising seas, flooding, dangerous high temperatures, agricultural disruption and threats to infrastructure.

Cost Impact: The code change proposal will increase the cost of construction

There will be a small increase in the initial cost of construction, which will be offset by encouraging building owners to install money-saving, GHG-
reducing rooftop solar in the future. (Obviously, builders decide to install and profitably market the dwelling with rooftop solar if they desire to do so.)
The principal material cost would be a 1-inch electrical conduit, which can be purchased for $2.00/foot or less, i.e., less than $100 from the roof to
the electrical panel. During construction, the cost of installation will be a small increment given that the walls will be open and tradesmen will be
installing similar conduits and/or wiring in the building. The costs of retrofitting are likely to be much higher after walls are closed and construction
completed. Reopening and repairing walls could be required.

The small upfront costs will have little impact on a resident's annual mortgage costs, particularly when compared to the savings that will result from
self-generated solar energy and from the much higher cost of retrofitting.

Resiliency Impact Statement: This proposal will increase Resiliency
This low-cost proposal will increase resiliency for residential customers who install solar and for the utility system. Residential customers with solar

Tab 4 - Page 3



will generate energy on-site, which will lower energy and total occupancy costs, reducing risks of lease and mortgage defaults. In combination with
on-site battery storage, the on-site solar can power the house during periods of power outages. Distributed solar can also support utility's regional
reliability when power outages occur at remote central generating stations.

Solar generation is zero-carbon, which makes it a necessary measure to mitigate worsening climate impacts which harms Virginia and its residents
generally. The most recent IPCC report confirms that rapid reductions of greenhouse gas emissions is essential to avoid catastrophic climate
impacts around the world. /PCC Sixth Assessment Report (February 2022), https://www.ipcc.ch/report/ar6/wg2/

Substantial harm has already occurred nationally and locally from global warming and much worse will follow without rapid reductions of greenhouse
gases (particularly CO2 and methane associated with fossil fuel production and combustion). Virginia's coastal areas are among the most
vulnerable to sea level rise and destructive storms. The most recent report from NOAA indicates that Virginia may face 2 feet of sea level rise by
2050 due to worsening climate change from human greenhouse gas emissions. https://www.noaa.gov/news-release/us-coastline-to-see-up-to-
foot-of-sea-level-rise-by-2050

Growing climate dangers include harms to communities, infrastructure, people (e.g., heat-related illnesses, disease vectors and ability to work),
agriculture, property (inland and coastal) and the economy. These result from many climate-driven forces, including rising temperatures and seas,
wildfires, worsening storms, more severe rainfall events and damage to crops and infrastructure. In addition, by cutting greenhouse gas emissions,
solar generation will help to mitigate the growing impacts that warming seas and ocean acidification have on sea life and Virginia's fisheries. Even if
Virginia were not directly endangered, its residents, economy and access to resources would be endangered by the growing harms to the rest of
the nation and the world.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions
[ Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R404.2-21

Discussion by Richard Potts
Jun 3, 2022 23:43 UTC

Attached are two public comment documents submitted on behalf of the Home Builders Association of Virginia in opposition.

Attachments:
https://va.cdpaccess.com/proposal/1015/discuss/143/file/download/730/HBAV_Clarifying%20ACEEE%20Report%200n%20Virginia%27s%20Residenti
https://va.cdpaccess.com/proposal/1015/discuss/143/file/download/729/HBAV_DoE%20Data%200n%20New%20Construction%20EE%20Improvemer

Proposal # 1015
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REC-R404.2-21 — Staff Summary

Proponent: William Penniman, Sierra Club — Virginia Chapter

Brief Description:

The proposal requires one- and two-family dwellings, and townhouses with not less than 600 square
feet of roof area oriented between 110 degrees and 270 degrees of true north, to comply with the Solar-
Ready provisions in the 2021 International Energy Conservation Code, Appendix RB.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March, 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

Brian Clark: Habitat for Humanity

Eric Lacey (Laura Baker alternate): Responsible Energy Codes Alliance
K.C. Bleile: Viridiant

Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

William Penniman: Sierra Club - Virginia Chapter

Energy Sub-Workgroup members in attendance and opposing the proposal:

Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

o Our concerns are similar to what we expressed last year. Again, to my earlier point,
allowing the consumers to make the personal financial decisions to incorporate these
provisions instead of making it a baseline requirement is more beneficial.

Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

Chelsea Harnish: Virginia Energy Efficiency Council

Energy Sub-Workgroup members not in attendance:

Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R404.2-21 discussion and voting.

Jim Canter: Virginia Building and Code Officials Association

Bettina Bergoo: Virginia Department of Energy

Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R404.2-21 discussion and voting.

Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
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e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter

Other stakeholders in attendance and supporting the proposal:

e Linda Baskerville (in response to Andrew Clark’s comments above)

o What Andrew is saying is only relevant to the first owner of a home and does not

provide an ability to less expensively incorporate solar into their home.
e Ben Rabe, New Buildings Institute (NBI)

o Just to piggy-back off of previous commentary, this is another proposal where it is way
more cost effective to do these readiness provisions on the front end than incorporating
them later on. It makes it easier for people who want to add solar later and would not
cost much on the front end.

Other stakeholders in attendance and opposing the proposal:

e John Ainslie

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: Ben Rabe, NBI

e Ben Rabe, NBI, expressed support for the proposal and noted that he is the proponent of a
similar proposal (REC-R404.4-21). He is willing to continue the conversation and is open to
making adjustments to the proposal if consensus could be reached.

Opposition:
Names: Andrew Clark, HBAV

e Andrew Clark, HBAV, expressed opposition to the proposal and stated that something that may
never be used should not be mandated. It should be up to the consumer if they want that as an
option, or to buy a home that is already equipped. He also noted concerns with the second
exception of the proposal which would apply to buildings with a solar-ready zone that is shaded
for more than 70 percent of daylight hours annually. He stated that it would seem to be almost
impossible to determine when that would apply.

Note: the proponent responded that he is willing to strike out the exception, which was meant
to allow some flexibility for buildings surrounded by tall buildings or in the middle of the woods.
He does not anticipate for the exception to come into play very often and opined that it is not
that difficult to make the determination.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 43; Tab 10 - Page 83; Tab 11 -
Page 15.
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Submitted By: Andrew Clark - Vice President of Government Affairs, Home Builders Association of Virginia

Clarifying the American Council for an Energy-Efficient Economy’s Report on Virginia's Energy
Policy and Building Codes

The American Council for an Energy-Efficient Economy (ACEEE) periodically releases a report ranking each state’s energy
efficiency policies and programs. This report is widely cited by energy efficiency stakeholders as justification for
additional advancements in Virginia’s energy codes — particularly, the report’s ranking of Virginia as 25" in the country
for energy efficiency?.

Although the Home Builders Association of Virginia has partnered with these stakeholders during the 2015 and 2018
code cycles (which resulted in several significant advancements) and has continued to do so during the 2021 cycle, we
felt it important to clarify the ACEEE’s findings on Virginia’s energy codes.

While the ACEEE report is a helpful resource for policymakers and regulatory boards, a state’s overall ranking in the
report is not particularly informative when evaluating the “strength” or “weakness” of a state’s residential and
commercial energy codes or specific energy code proposals. A deeper analysis of the ACEEE report shows that Virginia’s
overall ranking distorts the fact that Virginia receives extremely high scores for residential and commercial energy
codes.

Virginia loses nearly half (24.5 points) of its points in categories unrelated to building codes

The ACEEE report ranks states based on five categories: (i) utility and public benefits programs and policies; (ii)
transportation policies; (iii) building energy efficiency policies; (iv) state government
initiatives; (v) appliance efficiency standards. o [orire

A state can only earn a certain number of points in each category:

o Utility and public benefits programs and policies (20 pts)

e Transportation policies (12 pts) S0 | ransroRTATION
e Building energy efficiency policies (9 pts) @ﬁ
e State government initiatives (6 pts)

e Appliance efficiency standards (3 pts) ﬁ

BUILDING POLICIES

In the ACEEE’s most recent report (2020), Virginia earned 18 out of 50 points — which is
25" in the nation.

However, a deeper analysis of the ACEEE’s findings shows that Virginia lost nearly 50% -‘ﬁ'_- R LR
of its points (24.5) in categories that are unrelated to energy efficiency building codes. g
Specifically, Virginia only earned 1.5 out of 20 pts for “Utility and Public Benefits

Programs and Policies” and only received 6 out of 12 points for “Transportation ﬁ APPLIANCE STAMDARDS
Policies”. (See figure to the right) ® 0

Due to the report’s scoring system, it is inaccurate to claim that Virginia’s 25™-in-the-
Nation ranking in this report is the result of the Commonwealth’s “weak energy code”. . i

NATIONAL MEDIAN SCORE
. POINTS POSSIBLE

! American Council for an Energy-Efficient Economy — 2020 State Energy Efficiency Scorecard
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Virginia receives a near-perfect score for residential code stringency and perfect score for commercial code
stringency.

In the “Building Energy Efficiency Policy” category, Virginia receives 5.5 out of 9 points — by comparison, Virginia is only
.5 points behind Maryland and 2 points behind California, which are the two states most frequently described by energy
efficiency stakeholders as “leaders” in energy efficiency.

The “Building Energy Efficiency Policy” category consists of 8 sub-categories, including “residential code stringency” and
“commercial code stringency”. Contrary to statements made during several sub-workgroup and workgroup meetings,
Virginia receives a near perfect score for “residential energy efficiency” (1.5 points out of 2) and a perfect score for
“commercial energy efficiency” (2 points out of 2).

It is HBAV'’s understanding that these rankings were determined while Virginia was in the middle of the last code
development cycle. While Virginia received exemplary scores for residential and commercial energy code stringency in
ACEEE’s report, the rankings only reflect a portion of the progress which was made in Virginia’s energy codes during the
last code cycle. During the last code cycle, the Home Builders Association of Virginia and other organizations reached
consensus with energy efficiency stakeholders on several proposals, including:

1. Removed visual option for verifying building envelope air tightness and required blower door testing for all
new residential buildings. Also added requirement that all new homes pass the blower door test with 5 air
changes per hour;

2. Require an “energy certificate” in all new residential buildings to inform current and future homeowners

about the key energy characteristics of their home;

Increase minimum ceiling insulation requirements (R-38 to R-49) for all new residential buildings;

4. ResCheck compliance updated to 2018 IECC, without Virginia amendments. Previously, a work around had
been created for VA amendments that weakened the current IECC;

5. Increased fenestration requirements.

w

While the ACEEE has yet to release an updated report, it is highly likely that Virginia will receive further recognition for
the full scope of energy efficiency code proposals that were adopted during the last code cycle — and possibly for the
energy efficiency code proposals which are likely to be forwarded to the Board as “consensus” during the current code
development cycle.
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Submitted By: Andrew Clark - Vice President of Government Affairs, Home Builders Association of Virginia

U.S. Department of Energy Data Shows Significant Advancements in Residential Energy
Efficiency and Reduction in Energy Cost Burdens in New Construction

“The adoption of additional energy efficiency requirements in the building code should be based on a thorough analysis of Virginia
household energy cost burden data to determine whether the housing industry is failing to provide consumers with a baseline
protection against high energy costs.”

Building code regulations were first established — and are continually revised —to ensure a baseline standard of quality,
safety, and efficiency in new residential structures. For example, they provide assurance for consumers that they are
residing in safe structures, guidelines for builders/design professionals as to what constitutes a safe and durable
structure, and certainty for lenders of the value and quality of structure.

Similarly, energy efficiency standards were first adopted by the U.S. Housing and Home Finance Agency in the 1950’s to
address a concerning public health and welfare issue at the time: the rising number of mortgage defaults on federally
insured loans on homes with high utility bills.

While increasing the efficiency of new residential structures is a laudable objective, it is critically important for
policymakers to balance that objective with the growing concerns over the cost of housing in Virginia and the dramatic
undersupply of housing that is attainable for households across the income spectrum. Furthermore, it is important for
policymakers to distinguish between building code requirements that are essential to providing that baseline standard
of quality, safety, and efficiency, and code requirements that are “aspirational”.

Consumers can make a personal financial decision to purchase or build a home that is constructed to a higher energy
efficiency standard, if that is an amenity that they are willing and able to afford. While energy efficiency requirements
can reduce negative environmental externalities, promote high-quality housing stock, and protect consumers from
soaring energy costs over time, the ability to afford the upfront costs of additional energy efficiency code requirements
will vary widely by income.

The adoption of additional energy efficiency requirements in the building code should be based on a thorough analysis
of Virginia household energy cost burden data to determine whether the housing industry is failing to provide
consumers with a baseline protection against high energy costs.

U.S. Department of Energy Data

Data from the U.S. Department of Energy’s Low-Income Energy Affordability Data (LEAD) Tool validates the claim that
Virginia has made vast improvements in residential energy efficiency over the last 80 years and has significantly reduced
household energy costs to a level considered sustainable for individuals and families across the income spectrum.

A household is considered “energy cost burdened” when over 6% of the household income is dedicated to covering
energy bills — this calculation includes all costs associated with energy used by the house (e.g., electricity and natural
gas). When a household is “energy cost burdened”, it impacts their ability to use electricity and heat or cool their home
— and forces households to choose between paying utility bills, paying a mortgage or rent, or other essential expenses.
In short, high energy cost burdens results in higher levels of housing instability, including evictions and foreclosures.

The chart below was compiled using data from the U.S. Department of Energy and included in a recent report released
by Virginia Housing (formerly, Virginia Housing Development Authority) and the Department of Housing and Community
Development?.

1 HB 854 Statewide Housing Study Report (January 2022)
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Source: National Renewable Energy Laboratory, Low-Income Energy Affardability Data (LEAD) Tool, 2018.

The data from the U.S. Department of Energy (chart above) provides several important insights:

First, renters and owners residing in residential structures built since 2000 are below the 6% “energy cost burdened”
threshold, with two exceptions: (i) Owner households in structures built between 2000 and 2009 are slightly over the 6%
energy cost burdened threshold; (ii) Owners and renters with incomes below 30% of AMI residing in structures built
between 2000 and 2019 are experiencing extremely high energy cost burdens. More analysis is needed to understand
the latter - there are very few private sector and non-profit housing providers that are able to finance projects for
households at that income level.

Second, the highest “energy cost burdened” households (owner and renter) are residing in structures built prior to
1980’s/1990’s. The most “energy cost burdened” demographic — regardless of age of structure — are households earning
under 30% AMI. Again, more analysis is needed to understand this dynamic. There are very few private sector and non-
profit housing providers that are able to finance projects for households at that income level.

Conclusion:

Data from the U.S. Department of Energy shows that residential structures constructed in the last 20 years are
significantly more energy efficient than older homes, which has reduced household energy costs to levels considered
sustainable for individuals and families across the income spectrum. The data also reflects the reality that efforts to
reduce household energy cost burdens would be best focused on older, existing structures occupied by individuals and
families at the lower end of the income spectrum.

Several energy proposals submitted during the 2021 code cycle seek to impose stricter energy efficiency requirements
on all new homes, thus increasing the upfront cost of all new homes and exacerbating an issue raised by the Virginia
Joint Legislative Audit and Review Commission’s recent report on housing affordability: “Rising prices make it more
difficult for low- and middle-income households to afford to purchase homes because of the increased monthly
mortgage costs, as well as the increased upfront costs associated with purchasing a home. Rising home prices mean that
down payments and closing costs can be over $10,000 on even moderately priced homes.?”

2 Joint Legislative Audit and Review Commission: Affordable Housing in Virginia (2021)
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REC-R404.4-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

R103.2.3 Solar-ready system . . The construction documents shall provide details for dedicated roof area, structural design for roof dead and live
load., and routing of conduit or pre-wiring from solar-ready zone to electrical service panel or plumbing from solar-ready zone to service water
heating system for the solar-ready zone shall be represented on the construction documents.

Revise as follows:

R105.2.3 Plumbing rough-in inspection. Inspections at plumbing rough-in shall verify compliance as required by the code and approved plans
and specifications as to types of insulation and corresponding R-values and protection, and required controls. Where the solar-ready zone is
installed for solar water heating, inspections shall verify pathways for routing of plumbing from solar-ready zone to service water heating system.

Add new text as follows:

R105.2.5 Electrical rough-in inspection.. Inspections at electrical rough-in shall verify compliance as required by the code and the approved
plans and specifications as to the locations. distribution, and capacity of the electrical system. Where the solar-ready zone is installed for electricity
generation, inspections shall verify conduit or pre-wiring from solar-ready zone to electrical panel.

Revise as follows:

R105:2:5 R105.2.6 Final inspection. The building shall have a final inspection and shall not be occupied until approved. The final inspection shall
include verification of the installation of all required building systems, equipment and controls and their proper operation and the required number of
high-efficacy lamps and fixtures.

SOLAR-READY ZONE. A section or sections of the roof or building overhang designated and reserved for the future installation of a solar
photovoltaic or solar thermal system.

R401.3 Certificate. A permanent certificate shall be completed by the builder or other approved party and posted on a wall in the space where the
furnace is located, a utility room or an approved location inside the building. Where located on an electrical panel, the certificate shall not cover or
obstruct the visibility of the circuit directory label, service disconnect label or other required labels. The certificate shall indicate the following:

1. The predominant R-values of insulation installed in or on ceilings, roofs, walls, foundation components such as slabs, basement walls, craw!
space walls and floors and ducts outside conditioned spaces.

2. U-factors of fenestration and the solar heat gain coefficient (SHGC) of fenestration. Where there is more than one value for any component
of the building envelope, the certificate shall indicate both the value covering the largest area and the area weighted average value if
available.

3. The results from any required duct system and building envelope air leakage testing performed on the building.

4. The types, sizes and efficiencies of heating, cooling and service water-heating equipment. Where a gas-fired unvented room heater, electric
furnace or baseboard electric heater is installed in the residence, the certificate shall indicate “gas-fired unvented room heater,” “electric
furnace” or “baseboard electric heater,” as appropriate. An efficiency shall not be indicated for gas-fired unvented room heaters, electric
furnaces and electric baseboard heaters.

5. Where on-site photovoltaic panel systems have been installed, the array capacity, inverter efficiency, panel tilt and orientation shall be noted
on the certificate.

6. For buildings where an Energy Rating Index score is determined in accordance with Section R406, the Energy Rating Index score, both with
and without any on-site generation, shall be listed on the certificate.

7. The code edition under which the structure was permitted and the compliance path used.

8. Where a solar-ready zone is provided, the certificate shall indicate the location, dimensions, and capacity reserved on the electrical service
panel.

Add new text as follows:

R404.4 Renewable enerqgy infrastructure. The building shall comply with the requirements of R404.4.1 or R404.4.2
R404.4.1 One- and two- family dwellings and townhouses. One- and two-family dwellings and townhouses shall comply with Sections
R404.4.1.1 through R404.4.1.4.

Exceptions:
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1. A building with a permanently installed on-site renewable energy system.

2. A building with a solar-ready zone area that is less than 600 square feet (55 m2) of roof area oriented between 110 degrees and 270 degrees of
true north.

3. A building with a solar-ready zone area that is shaded for more than 70 percent of daylight hours annually.

R404.4.1.1 Solar-ready zone area. The total area of the solar-ready zone shall not be less than 300 square feet (28 m2) and shall be composed of
areas not less than 5.5 feet (1676 mm) in width and not less than 80 square feet (7.4 m2) exclusive of access or set back areas as required by the
International Fire Code.

Exception: Townhouses three stories or less in height above grade plane and with a total floor area less than or equal to 2,000 square feet (186 m2
) per dwelling shall be permitted to have a solar-ready zone area of not less than 150 square feet (14 m2).

R404.4.1.2 Obstructions . Solar-ready zones shall be free from obstructions, including but not limited to vents, chimneys, and roof-mounted
equipment.

R404.4.1.3 Electrical service reserved space . The main electrical service panel shall have a reserved space to allow installation of a dual pole
circuit breaker for future solar electric installation and shall be labeled “For Future Solar Electric.” The reserved space shall be positioned at the
opposite (load) end from the input feeder location or main circuit location.

R404.4.1.4 Electrical interconnection. An electrical junction box shall be installed within 24 inches (610 mm) of the main electrical service panel
and shall be connected to a capped roof penetration sleeve or a location in the attic that is within 3 feet (914 mm) of the solar ready zone by one of
the following:

1. Minimum %4-inch nonflexible conduit

2. Minimum #10 Metal copper 3-wire

Where the interconnection terminates in the attic, location shall beno less than 12” (35 mm) above ceiling insulation. Both ends of the interconnection
shall be labeled “For Future Solar Electric”.

R404.4.2 Group R occupancies. Buildings in Group R-2, R-3 and R-4 shall comply with Section C405.13.

Revise as follows:
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TABLE R405.2 REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE

SECTION? TITLE
General
R401.2.5 Additional energy efficiency
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.10.1 Crawl space wall insulation installations
R402.4.1.1 Installation
R402.4.1.2 Testing
R402.5 Maximum fenestration U-factor and SHGC
Mechanical
R403.1 Controls
R403.3, including R403.3.1, except Sections R403.3.2, R403.3.3 and R403.6  |Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water circulation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems
R404.1 Lighting equipment
404.2 Interior lighting controls
R404.4 Renewable Energy Infrastructure

a. Reference to a code section includes all the relative subsections except as indicated in the table.

Tab 4 - Page 13




TABLE R406.2 REQUIREMENTS FOR ENERGY RATING INDEX

SECTION? TITLE
General
R401.2.5 Additional efficiency packages
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.10.1 Crawl space wall insulation installation
R402.4.1.1 Installation
R402.4.1.2 Testing
Mechanical
R403.1 Controls
R403.3 except Sections R403.3.2, R403.3.3 and R403.3.6 Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water calculation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems
R404.1 Lighting equipment
404.2 Interior lighting controls
R404.4 Renewable Energy Infrastructure
R406.3 Building thermal envelope

a. Reference to a code section includes all of the relative subsections except as indicated in the table.

Reason Statement: In 2020, renewable energy sources were responsible for 21% of U.S. electricity generation. In order to cost-effectively achieve
a Biden’s goal to create a carbon-free power sector by 2035, we must make sure our buildings are capable of cost effectively installing renewable
energy now. According to a recent study entitled “A New Roadmap for the Lowest Cost Grid”, the least expensive grid involves a large amount of
centralized renewables and a large amount of distributed renewables located on the building site. More renewables placed on site enables more
clean utility-scale renewables to be deployed efficiently. It is therefore crucial for new residential buildings to be solar-ready so that the U.S. can
reach its 100% carbon-free electricity goal by 2035 in the most cost-effective manner. Installing renewables on-site will also allow homeowners to
economically benefit from the transition towards a low-carbon economy and benefit from additional resiliency during disruptions in centrally supplied
power.

In addition, this solar-ready requirement would help grow good paying jobs. According to the Bureau of Labor Statistics, the two fastest growing
occupations in the US are solar PV and wind turbine service technician. The Interstate Renewable Energy Council estimates that to reach Biden’s
target of 100% renewable energy by 2035, the industry will need to employ three times the number of workers employed in 2020.

The proposed revisions and additions to the code have been moved from the 2021 IECC Appendix RB Solar-Ready Provisions to the most
appropriate place in the base code. The amendments would require all new homes to be solar ready by requiring a designated 300 square foot
minimum “solar ready zone” on the roof. Conduit and wire from this zone must be installed and space in the electrical panel must be reserved for a
future solar array. Homes where solar is not feasible due to shading or not enough solar exposure due to orientation are exempt. Information on
compliance with this requirement must be placed on the construction documents to improve compliance and so that future homeowners know their
home is solar-ready. Revisions to Table R405.2 and R406.2 make this a mandatory requirement in the energy code. This amendment points
multifamily buildings (Group R-2 and R-3 occupancies) to a similar amendment in the commercial energy code. If the residential committee chooses
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to accept this amendment but the commercial solar amendment is not accepted by the commercial committee, this amendment should be revised
accordingly.

References:

Renewables Became the Second-Most Prevalent U.S. Electricity Source in 2020 , U.S. Energy Information Administration,
https ://www.eia.gov/todayinenergy/detail.php?id=48896.

Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at Creating Good-Paying Union Jobs and Securing U.S.
Leadership on Clean Energy Technologies, The White House, 22 Apr. 2021, https://www.whitehouse.gov/briefing-room/statements-
releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-
and-securing-u-s-leadership-on-clean-energy-technologies/.

Why Local Solar For All Costs Less: A New Roadmap for the Lowest Cost Grid, Vibrant Clean Energy, Dec. 2020,
www.vibrantcleanenergy.com/wp-content/uploads/2020/12/WhyDERs ES Final.pdf.

The National Solar Job Census 2020, Interstate Renewable Energy Council, May 2021, https://irecusa.org/wp-content/uploads/2021/07/National-
Solar-Jobs-Census-2020-FINAL.pdf.

Richardson, Jake. Solar and Wind Tech Are the Fastest Growing Jobs in US, Red, Green, and Blue, 28 Jan. 2019,
http://redgreenandblue.org/2019/01/27/solar-wind-tech-fastest-growing-jobs-us/.

Cost Impact: The code change proposal will increase the cost of construction

Recent analysis by NBI and partners using cost data from RSMeans indicates that adding the infrastructure to make a home solar ready would cost
$216 or $0.09 per square foot for a typical home at the time of construction. According to an NREL report, if a home is not made solar ready but
chooses to add solar at a later date, the cost of the retrofit (if the retrofit is feasible) is $4,373 or $1.84 per square foot, assuming a 2,376 s.f. home.
Therefore, adding the infrastructure to make a home solar ready now saves $4,157 or $1.75 per square foot for homeowners who choose to add
solar at a later date.

References:

Solar Ready: An Overview of Implementation Practices, National Renewable Energy Laboratory, Jan. 2012, www.nrel.gov/docs/fy 120sti/51296.pdf.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Community resilience will be increasingly dependent on distributed
generation, and more localized production can help buildings and communities keep power when other areas of the grid may be offline. This local
production of power can support critical functions and provide life supporting functions of small/at home medical devices that require on power,
allowing for needed cell phone charging to stay in touch during an emergency, and literally keeping the lights on for safety and security.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions
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[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R404.4-21

This proposal doesn't have any public comments.

Proposal # 1061
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REC-R404.4-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute)

Brief Description:

The proposal requires new one- and two-family dwellings and townhouses to be solar-ready.
STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance
e  William Penniman: Sierra Club - Virginia Chapter
o Expressed support based on statements made earlier (while introducing his proposal
REC-R404.2-21, which has a similar scope), reproduced here for convenience:
= The 2021 IECC includes a solar ready appendix for detached 1-and 2- family

dwellings and townhouses. Since VA doesn’t allow localities to adopt and
enforce appendices, the only way to activate the appendix and make it relevant
is to include it in the body of the code, which is what this proposal would do.
The solar ready provisions are very simple, basically requiring a conduit from a
location on the roof to the panel. It doesn’t require the installation of solar, but
it makes it easier to install solar.

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)
o Opposed the proposal based on comments made earlier in the meeting during REC-
R404.1-21 discussions. Comments reproduced here for convenience:
= Qur concerns are similar to what we expressed last year. Again, to my earlier
point, allowing the consumers to make the personal financial decisions to
incorporate these provisions instead of making it a baseline requirement is
more beneficial.
e Brian Clark: Habitat for Humanity
e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e lLaura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance
e K.C. Bleile: Viridiant
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Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R404.4-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R404.4-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter

Other stakeholders in attendance and opposing the proposal:

e John Ainslie

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: William Penniman, Sierra Club - Virginia Chapter

e William Penniman, Sierra Club - Virginia Chapter, expressed support for the proposal and noted
that this is just another way, maybe a better one, to require solar-readiness. (Note: he was
referring to his own proposal: REC-R404.2-21)

Opposition:
Names: Andrew Clark, HBAV; Jimmy Moss, representing self.

e Andrew Clark, HBAV, wanted to go on record as opposing the proposal.
e Jimmy Moss, representing self, wanted to go on record as opposing the proposal.

DHCD Staff Notes: The proposal seeks to achieve a very similar outcome, requiring solar-readiness
compliance, with proposal REC-R404.2-21. Given this, stakeholders appeared to limit their comments on
this proposal and rested on the statements made for REC-R404.2-21, reproduced here for convenience:

REC-R404.2-21 comments:
Support:
Names: Ben Rabe, NBI

e Ben Rabe, NBI, expressed support for the proposal and noted that he is the proponent of a
similar proposal (REC-R404.4-21). He is willing to continue the conversation and is open to
making adjustments to the proposal if consensus could be reached.
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Opposition:
Names: Andrew Clark, HBAV

e Andrew Clark, HBAV, expressed opposition to the proposal and stated that something that may
never be used should not be mandated. It should be up to the consumer if they want that as an
option, or to buy a home that is already equipped. He also noted concerns with the second
exception of the proposal which would apply to buildings with a solar-ready zone that is shaded
for more than 70 percent of daylight hours annually. He stated that it would seem to be almost
impossible to determine when that would apply.

Note: the proponent responded that he is willing to strike out the exception, which was meant
to allow some flexibility for buildings surrounded by tall buildings or in the middle of the woods.
He does not anticipate for the exception to come into play very often and opined that it is not
that difficult to make the determination.

Meeting summaries and proposal related information: Tab 10 - Page 43; Tab 10 - Page 83; Tab 11
- Page 15; Tab 11 - Page 20.
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EB604-21

Proponents: Shahriar Amiri (samiri@arlingtonva.us)
2018 Virginia Existing Building Code
Add new text as follows:

604 Energy Storage Systems. Proponents: Shahriar Amiri (samiri@arlingtonva.us)
4/24/2021
2021 Virginia Existing Building Code

Section 604

Energy Storage Systems

604.1 Retrofits. Retrofitting of an existing ESS shall comply with the following:

1. A construction permit shall be obtained in accordance with Section 105.6.5 of VCC.

2. New batteries, battery modules, capacitors and similar ESS components shall be listed .

3. Battery management and other monitoring systems shall be connected and installed in accordance with the manufacturer's instructions.

4. The overallinstallation shall continue to comply with UL 9540 listing requirements, where applicable.

5. Retrofits shall be documented in the service records log.

Exceptions:

1. Lead-acid and nickel-cadmium battery systems that are designed in accordance with IEEE C2, used for DC power for control of
substations and control or safe shutdown of generating stations under the exclusive control of the electric utility, and locations outdoors
or in building spaces used exclusively for such installations shall not be required to comply with this Section.

2. Detached one- and two-family dwellings and townhouses.

604.1.1 Retrofitting lead acid and nickel cadmium. This section shall not apply to retrofitting of lead-acid and nickel-cadmium batteries with other
lead-acid and nickel-cadmium batteries at facilities under the exclusive control of communications utilities that comply with NFPA 76 and operate at
less than 50 VAC and 60 VDC.

604.2 Replacements. Replacements of ESS shall be considered new ESS installations and shall comply with the provisions of Section 432 as
applicable to new ESS. The ESS being replaced shall be decommissioned in accordance with Section 432.2.3.

604.3 Reused and repurposed equipment. Equipment and materials shall only be reused or reinstalled as permitted in Section 112.4. Storage
batteries previously used in other applications, such as electric vehicle propulsion, shall not be reused in applications regulated by Chapter 4 unless
approved by the code official and unless the equipment is refurbished by a battery refurbishing company approved in accordance with UL 1974.

604.4 Deployment documents. The following information shall be provided with the permit applications for mobile ESS deployments:

1. Relevant information for the mobile ESS equipment and protection measures in the construction documents required by Section 432.1.3 of
VCC.

2.  Location and layout diagram of the area in which the mobile ESS is to be deployed, including a scale diagram of all nearby exposures.

3.  Location and content of signage. including no smoking signs.

4. Description of fencing to be provided around the ESS, including locking methods.

5. Details on fire suppression, smoke and automatic fire detection, system monitoring, thermal management, exhaust ventilation and explosion
control, if provided.

6.  For deployment, the intended duration of operation, including anticipated connection and disconnection times and dates.

7. Location and description of local staging stops during transit to the deployment site. See Section 432.10.7.5 of VCC.
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8.  Description of the temporary wiring, including connection methods, conductor type and size, and circuit overcurrent protection to be provided.

9. Description of how fire suppression system connections to water supplies or extinguishing agents are to be provided.

10. Contact information for personnel who are responsible for maintaining and servicing the equipment and responding to emergencies as required
by Section 432.1.6.1 of VCC.

432.3.8 Replacements. Replacements of ESS shall be considered new ESS installations and shall comply with the provisions of Section 432 of VCC
as applicable to new ESS. The ESS being replaced shall be decommissioned in accordance with Section 432.2.3 of VCC.

432.2.1 Commissioning. Commissioning of existing ESS that have been retrofitted, replaced or previously decommissioned and are returning to
service shall be subject to special inspection and conducted prior to the ESS being placed in service in accordance with a commissioning plan that
has been approved prior to initiating commissioning. The commissioning plan shall include the following:

1. A narrative description of the activities that will be accomplished during each phase of commissioning, including the personnel intended to
accomplish each of the activities.

2. Alisting of the specific ESS and associated components, controls and safety-related devices to be tested, a description of the tests to be
performed and the functions to be tested.

3. Conditions under which all testing will be performed, which are representative of the conditions during normal operation of the system.

4. Documentation of the owner's project requirements and the basis of design necessary to understand the installation and operation of the ESS.

5.  Verification that required equipment and systems are installed in accordance with the approved plans and specifications.

6. Integrated testing for all fire and safety systems.

7. Testing for any required thermal management, ventilation or exhaust systems associated with the ESS installation.

8. Preparation and delivery of operation and maintenance documentation.

9.  Training of facility operating and maintenance staff.

10. Identification and documentation of the requirements for maintaining system performance to meet the original design intent during the operation
phase.

11. Identification and documentation of personnel who are gualified to service, maintain and decommission the ESS, and respond to incidents
involving the ESS, including documentation that such service has been contracted for.

12. A decommissioning plan for removing the ESS from service, and from the facility in which it is located. The plan shall include details on providing
a safe, orderly shutdown of energy storage and safety systems with notification to the code officials prior to the actual decommissioning of the
system. The decommissioning plan shall include contingencies for removing an intact operational ESS from service, and for removing an ESS from
service that has been damaged by a fire or other event.

Exception: Commissioning shall not be required for lead-acid and nickel-cadmium battery systems at facilities under the exclusive control of
communications utilities that comply with NFPA 76 and operate at less than 50 VAC and 60 VDC. A decommissioning plan shall be provided and
maintained where required by the fire code official .

432.10.6 Charging and storage. Installations where mobile ESS are charged and stored shall be treated as permanent ESS indoor or outdoor
installations and shall comply with the applicable sections of VCC.

Reason Statement: An increased number of electrical energy storage systems (ESS) utilizing stationary storage batteries are appearing on the
market to help meet the energy needs of society. This proposal does not mandate that ESS or stationary battery storage systems be provided but
includes basic safety requirements and minimum safeguards for the installation that should be applied if such systems are provided.

This proposal incorporates the building related provisions from the 2021 edition of the International Fire Code into the Virginia Existing Building
Code. Doing so is intended to reduce confusion and clearly define the building parameters necessary for the evolving technology, distinct from the
operational needs.

Cost Impact: The code change proposal will not increase or decrease the cost of construction
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The code change proposal will not increase or decrease the cost of construction. Some of the requirements in this proposal have the potential to
increase the cost of providing ESS installations. However, the provisions in this proposal better address risks and owner/user needs in buildings and
outdoor installations. Any increased cost addresses the hazards that were not contemplated in previous code editions due to energy storage
technology advancements.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EB604-21

Discussion by Paul Messplay
Jul 20, 2022 16:45 UTC

The following is a public comment submitted on behalf of John G. Armstrong, P.E., representing Dominion Energy:

"During the VA Existing Building Code stakeholder meeting held on Wednesday, June 8th, 2022, Mr. Shahriar Amiri (proposal proponent)
recommended adding amended language to his proposal (EB-604- 21) concerning the exemption of lead acid and nickel cadmium batteries under
the exclusive control of an electric utility. This language, which had been approved on June 7th for the VA Construction Code Proposal B-432(2)-21,
read as follows:

Lead-acid and nickel-cadmium battery systems that are designed in accordance with IEEE C2, used for DC power for control of substations and
control or safe shutdown of generating stations under the exclusive control of the electric utility, and locations outdoors or in building spaces used
exclusively for such installations shall not be required to comply with this Section.

There were discussions concerning the best location to place the amended language, and it was ultimately decided to locate the proposed
exemption language under Section 604.1. At the time, Mr. Justin Perry of Dominion Energy expressed a concern with the agreed upon location. Mr.
Perry’s concern is that locating the exemption language in Section 604.1 could be interpreted as applying to retrofits only, leaving mobile ESS units
(see Section 604.4) to be subject to the provisions of this code section.

Dominion Energy utilizes mobile ESS units (lead acid batteries on trailers) to provide emergency backup power for our substation control batteries.
These batteries are required for the safe operation of the substation and provision of power to any customer served from that substation. Without
this exemption being placed in the proper location, our ability to reliably provide power would be impacted, as it would limit our ability to provide
emergency power using a mobile ESS to our substation.

Recognizing that the proposal itself was non-consensus, there were no objections to the amendment to include the language requested by Dominion

Energy. It is recommended that the amended language be included in a stand-alone section that precedes current Section 604.1 so that the
exemption applies to the entire section of this code. Without the requested change, Dominion Energy does not support this proposal.”
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Attachments:
https://va.cdpaccess.com/proposal/1191/discuss/183/file/download/797/Public%20comment%200n%20VA%20EXxisting%20Building%20Code%20propt
21.pdf

Proposal # 1191
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EB604-21 - Staff Summary

Proponent: Shahriar Amiri, Arlington County
Brief Description:

The proposal introduces new code requirements that would apply when retrofitting existing energy
storage systems.

STUDY GROUP OR SUB-WORKGROUP INFORMATION
N/A

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: John Armstrong, Dominion Power; Allison Cook, Arlington County; Linda Hale, Virginia Fire
Prevention Association (VFPA).

e John Armstrong, Dominion Power, expressed support for the proposal with the condition that
an exception is added to exclude certain lead-acid and nickel-cadmium battery systems
designed in accordance with IEEE C2, from the requirements imposed by the proposal. With the
proponent agreeing to add the exception to the proposal, John Armstrong voiced support for
the proposal.

e Allison Cook, Arlington County, expressed support for the proposal and noted that the proposal
is a result of large workgroups (convened by the proponent and not DHCD) which consisted of
both fire and building code officials across the (Northern Virginia) area.

e Linda Hale, VFPA, expressed support and indicated that this is something that is actually needed
as the codes have not been able to keep up with the technology; we are behind the curb and
need to be able to catch up with the technology.

Opposition:

Names: Steve Shapiro, Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA); Sarah Thomas, Virginia Association for Commercial Real Estate;
William Penniman, representing self; David Beahm, representing self; Andrew Clark, HBAV.

e Steve Shapiro, AOBA & VAMA, expressed opposition to the proposal and stated that he is not
comfortable applying these provisions to existing energy storage systems. He thinks there is still
a lot to be learned about energy storage systems and much more discussion needs to be had
about all the aspects of these systems.

e Sarah Thomas, Virginia Association for Commercial Real Estate, expressed opposition to the
proposal and agreed with Steve Shapiro’s comments.

e William Penniman, representing self, expressed concerns that these provisions might be applied
to existing energy storage systems in single family dwellings and would like to see an exception
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added to the proposal to make it clear that single family dwellings are exempted from these
requirements. Note: the proponent clarified that the provisions are not intended to apply to
single family dwellings and agreed to add the exception to the proposal.

David Beahm, representing self, expressed opposition to the exception for single family
dwellings as that is already covered in the codes, and continuing to add unnecessary exceptions
could create confusion.

Andrew Clark, HBAV, expressed opposition and noted that he has concerns that the workgroup
consisted of representatives from Northern Virginia only, while the requirements would apply
statewide. Note: the proponent responded that the workgroup had participation from other
parts of the state to the degree that it was feasible, he gave the examples of Norfolk and
Chesterfield. Andrew also stated that he was not able to identify any representatives from the
building or development community that participated in the workgroup, and when he poled
those groups, this is the first time they heard about the workgroup.

DHCD Staff Notes:

Justin Perry, Dominion Energy, indicated that the exception for lead-acid and nickel-cadmium
battery systems (see supporting comment by Justin Armstrong above), if placed under Section
604.1 would only be applicable to the retrofitting of batteries, but not to the other sections of
the proposal, such as replacement, deployment, etc. Subsequently, Dominion Energy reached
out to DHCD staff via email and suggested that the exception should be included in a stand-
alone section that precedes Section 604.1.

DHCD staff agrees with the concern raised and that the proposed amendment suggested by
Dominion Power could be a viable solution.

While reviewing the proposal for processing, DHCD staff has identified several sections in the
proposal that warrant some additional clarification or refinement. The concerns were shared
with the proponent well in advance of the General Stakeholders Workgroup Meeting (GSWG),
however, the proponent has not provided a response to the identified items. During the June 8t
GSWG meeting, DHCD staff has shared this information with the participants and asked the
proponent if he had a chance to review the comments. The proponent stated that he has
reviewed them and has responses to most of the items but did not wish to take everyone’s time
during this meeting with those issues; and deferred to DHCD staff for the appropriate
corrections. DHCD staff made the stakeholders aware that the staff will share the identified
items with the Board of Housing and Community Development and could provide potential
solutions while trying to maintain the intent of the proposal. See attached document “EB604-
21_Staff Notes and Comments” for more information.

Meeting summaries and proposal related information: Tab 10 - Page 70.
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EB604-21

VEBC: 604 (New)

Proponents:

Shahriar Amiri (samiri@arlingtonva.us)

2018 Virginia Existing Building Code

Add new text as follows:
604 Energy Storage Systems.

Proponents: Shahriar Amiri
(samiri@arlingtonva.us)

4/24/2021

2021 Virginia Existing Building Code

Section 604

Energy Storage Systems

604.1 Retrofits. Retrofitting of an existing ESS shall comply with the following:

1._ A construction permit shall be obtained in accordance with Section [105.6.5|of VCC.

2. New batteries, battery modules, capacitors and similar ESS components shall be /sted.

3. Battery management and other monitoring systems shall be connected and installed in accordance with the
manufacturer's instructions.

4. The overall installation shalllcontinue to lcomply with UL9540 listing requirements, where applicable.

Commented [MF(1]: This appears to be an IFC Section.
The more appropriate VCC Section would appear to be
108.

Commented [MF(2]: Could there be a possibility that
some existing installation did not comply with the UL9540
listing requirements? If so, they would be unable to
“continue to” comply if they never did prior.

5. Retrofits shall be documented in the service records log.

604.1.1 Retrofitting lead acid and nickel cadmium. This section shall not apply to retrofitting of lead-acid and
nickel-cadmium batteries with other lead-acid and nickel-cadmium batteries at facilities under the exclusive
control of communications utilities that comply with NFPA 76 and operate at less than 50 VAC and 60 VDC.

604.2 Replacements. Replacements of ESS shall be considered new ESS installations and shall comply with the
provisions of [Section 432 as applicable to new ESS. The ESS being replaced shall be decommissioned in
accordance with Section 432.2.3|

Commented [MF(3]: It appears that these references are
to Sections contained in proposal B432(2)-21. In the event
that said proposal does not get approved, but this
proposal (EB604.21) does, these references would become
invalid?

Commented [MF(4]: This appears to be a VCC Section. If
50, it should indicate such.

604.3 Reused and repurposed equipment. Equipment and materials shall only be reused or reinstalled as
permitted in Section 112.4, Storage batteries previously used in other applications, such as electric vehicle

ropulsion, shall not be reused in applications regulated by Chapter 4|unless approved by the code official and
unless the equipment is refurbished by a battery refurbishing company approved in accordance with UL 1974.

604.4 Deployment documents. The following information shall be provided with the permit applications for
mobile ESS deployments:

1. Relevant information for the mobile ESS equipment and protection measures in the [construction

documentsrequired by Section 432.1.3 of VCC|

Commented [MF(5]: Section 604.3 appears to be the
same as the 2021 IFC Section 1207.3.9, except for the
references to Section 104.8.1 (of the IFC) and Ch 12 (of the
IFC). Since IFC Ch 12 covers only ESS, it would be
appropriate to reference the entire Chapter. However, the
IBC/VCC Ch 4 covers Special Detailed Req'ts — a much
broader subject matter that Ch 12 of the IFC. As such, could
there be a possibility of misinterpreting the reference to Ch
4 to only apply to those special occupancies covered by
the Chapter? l.e. |, R, etc.? Should, perhaps, the reference to
Ch 4 be replaced with a reference to the appropriate
section number (Section 432, proposed by another
proposal) as already done on other instances in this
proposal?
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2. Location and layout diagram of the area in which the mobile ESS is to be deployed, including a scale

diagram of all nearby exposures.

3. Location and content of signage, including no smoking signs.

4. Description of fencing to be provided around the ESS, including locking methods.

5. Details on fire suppression, smoke and automatic fire detection, system monitoring, thermal management,

exhaust ventilation and explosion control, if provided.

6. For deployment, the intended duration of operation, including anticipated connection and disconnection

times and dates.

7. Location and description of local staging stops during transit to the deployment site.[See Section 432.10.7.5

of vcc|

8. Description of the temporary wiring, including connection methods, conductor type and size, and circuit

overcurrent protection to be provided.

9. Description of how fire suppression system connections to water supplies or extinguishing agents are to be

provided.

10. Contact information for personnel who are responsible for maintaining and servicing the equipment and
responding to emergencies as required by Section 432.1.6.1 of VCC,

Commented [MF(7]: If this reference was intended to
refer to a Section in proposal B432(2)-21, equivalent to the
IFC Section 1207.10.7.5, said proposal does not include a
section for “Local Staging” (rightfully so, as that is an
operational item covered under the SFPC).

432.3.8 Replacements. Replacements of ESS shall be considered new ESS installations and shall comply with the
provisions of Section 432 of VCC as applicable to new ESS. The ESS being replaced shall be decommissioned in
accordance with Section 432.2.3 of VCC|

Commented [MF(8]: Similar with above comment (Fire
mitigation personnel, IFC Section 1207.1.6.1).

432.2.1[Commissioning. Commissioning of existing ESS that have been retrofitted, replaced or previously

decommissioned and are returning to service shall be subject tospecial inspectionand conducted prior to the

Commented [MF(9]: Section 604.2 above reads almost
identical with this section. It is unclear whether Section
432.3.8 was added here in error.

ESS being placed in service in accordance with a commissioning plan that has been approved prior to initiating
commissioning. The commissioning plan shall include the following:

1. A narrative description of the activities that will be accomplished during each phase of commissioning,

including the personnel intended to accomplish each of the activities.

2. Alisting of the specific ESS and associated components, controls and safety-related devices to be tested, a

description of the tests to be performed and the functions to be tested.

3. Conditions under which all testing will be performed, which are representative of the conditions during

normal operation of the system.

4. Documentation of the owner's project requirements and the basis of design necessary to understand the

installation and operation of the ESS.

5. Verification that required equipment and systems are installed in accordance with the approvedplans and

specifications.

6. Integrated testing for all fire and safety systems.

7. Testing for any required thermal management, ventilation or exhaust systems associated with the ESS

installation.

8. Preparation and delivery of operation and maintenance documentation.

9. Training of facility operating and maintenance staff.
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10. _Identification and documentation of the requirements for maintaining system performance to meet the
original design intent during the operation phase.

11._Identification and documentation of personnel who are qualified to service, maintain and decommission
the ESS, and respond to incidents involving the ESS, including documentation that such service has been
contracted for.

12. A decommissioning plan for removing the ESS from service, and from the facility in which it is located. The
plan shall include details on providing a safe, orderly shutdown of energy storage and safety systems with
notification to the code officials prior to the actual decommissioning of the system. The decommissioning plan
shall include contingencies for removing an intact operational ESS from service, and for removing an ESS from
service that has been damaged by a fire or other event.

Exception: Commissioning shall not be required for lead-acid and nickel-cadmium battery systems at facilities
under the exclusive control of communications utilities that comply with NFPA 76 and operate at less than 50
VAC and 60 VDC. A decommissioning plan shall be provided and maintained where required by the fire code
official.

432.10.6 Charging and storage. Installations where mobile ESS are charged and stored shall be treated as
permanent ESS indoor or outdoor installations and shall comply with the applicable sections of VCC.

Reason Statement:

An increased number of electrical energy storage systems (ESS) utilizing stationary storage batteries are
appearing on the market to help meet the energy needs of society. This proposal does not mandate that ESS or
stationary battery storage systems be provided but includes basic safety requirements and minimum safeguards
for the installation that should be applied if such systems are provided.

This proposal incorporates the building related provisions from the 2021 edition of the International Fire Code
into the Virginia Existing Building Code. Doing so is intended to reduce confusion and clearly define the
building parameters necessary for the evolving technology, distinct from the operational needs.

‘ Commented [MF(12]: The Resiliency Impact Statement
is missing.

Cost Impact:
The code change proposal will not increase or decrease the cost of construction

The code change proposal will not increase or decrease the cost of construction. Some of the requirements in
this proposal have the potential to increase the cost of providing ESS installations. However, the provisions in
this proposal better address risks and owner/user needs in buildings and outdoor installations. Any increased
cost addresses the hazards that were not contemplated in previous code editions due to energy storage
technology advancements.
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EB1102-21

Proponents: Scott Lang (scott.lang@honeywell.com); Richard Roberts (richard.roberts@systemsensor.com); Robert Davidson
(rid@davidsoncodeconcepts.com)

2018 Virginia Existing Building Code
Add new text as follows:

1102

Energy Storage Systems

1102.1 Lithium-ion technology energy storage systems. The owner of an energy storage system (ESS) utilizing lithium-ion battery technology
having capacities exceeding the values in Table 1207.1.1 of the IFC and that was installed prior to the jurisdiction’s adoption of the 2018 or later
edition of the International Fire Code shall provide the fire code official a failure modes and effects analysis (FMEA) or other approved hazard
mitigation analysis for review and approval.

Exception: Detached one- and two-family dwellings and townhouses.

1102.1.1 Detection. In addition to the requirements of Section 1207.1.4.1 and 1207.1.4.2 of the IFC, the analysis shall include an assessment of the
ability of the installed protection systems to provide for detection and notification of a thermal runaway event in relation to the ability of emergency
responders to safely mitigate the size and impact of a thermal runaway event.

1102.1.2 Corrective action plan. Where hazards are identified by the analysis, a plan that includes a timetable for corrective action shall be
submitted to the fire code official for review and approval. The plan shall include actions and system improvements necessary for eliminating or
mitigating any identified hazards. including listed methods for early detection and notification of a thermal runaway event.

Reason Statement: Note: this proposal has been accepted for the 2024 edition of the International Fire Code.

Though both the 2018 International Fire Code, 2018 NFPA 1 Fire Code received significant enhancements to provide necessary protection levels
which were improved further with the provisions of the 2020 NFPA 855 Energy Storage Systems, the 2021 International Fire Code and the 2021
NFPA 1 Fire Code, there are numerous installations that do not meet the new and necessary safety requirements. Even after the printing of the
2018 International Fire Code installers continued to install systems that did not meet the new standard of care, taking advantage of earlier editions of
the codes that were still being enforced locally. A glaring example of a system that did not meet the requirements of the 2018 or 2021 editions of the
International Fire Code was located in Surprise, Arizona where a thermal runaway event seriously injured 4 members of the fire service.

The purpose of this proposal is to start to address potential protection shortcomings in the design, installation and maintenance of existing energy
storage systems employing lithium-ion technology by requiring that a hazard analysis conforming to the requirements of Sections 1207.1.4.1 and
1207.1.4.2 of the current ESS requirements.

Proposed Section 1102.1 sets the scoping to those systems installed prior to the local adoption of the 2018 IFC or later that exceed the thresholds in
Table 1207.1.1 which is the trigger for new installations. It utilizes similar language for the hazard analysis as currently exists for new systems at
1207.1.4 for consistency in application. An exception for one- and two-family dwellings and townhouses is included.

Proposed Section 1102.1.1, in addition to the requirements of Sections 1207.1.4.1 and 1207.1.4.2, requires the inclusion of an assessment of the
ability of the installed protection to provide an early warning of a thermal runaway event and to provide notification of that event in relation to the
ability of responders to safely mitigate the event. Early detection of a thermal runaway utilizing listed methods of early detection, such as sensing cell
off-gassing or other compliant methods, is essential to mitigation efforts and the safety of responders.

Proposed Section 1102.1.2 requires the submission of a corrective action plan for the review and approval of the fire code official that includes
actions and system improvements necessary for eliminating or mitigating identified hazards.

This retroactive provision is consistent with activities for a similar requirement during the current cycle of NFPA 855 Energy Storage Systems.

Cost Impact: The code change proposal will not increase or decrease the cost of construction

The code change proposal will not increase or decrease the cost of construction. The proposed language does not address new construction. It
addresses the safety of existing systems. Though there will not be a construction increase, there will be an increased operational cost to have the
analysis conducted, and a cost to remedy and existing safety hazards typical of any other identified safety issue in a regulated occupancy.

Resiliency Impact Statement: This proposal will increase Resiliency
This proposal would increase the resiliency of existing ESS by requiring an assessment of potential hazards that could lead to large events
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destroying the ESS and exposures. Addressing those hazards provides for increased long term resilience.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EB1102-21

This proposal doesn't have any public comments.
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EB1102-21- Staff Summary

Proponent: Scott Lang; Richard Roberts; Robert Davidson.

Brief Description:

The proposal introduces retrofit provisions for existing energy storage systems installed prior to the
adoption of the 2018 International Fire Code.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Statewide Fire Prevention Code (SFPC) Sub-Workgroup at their April
18, 2022, meeting but it did not gain the support of the Sub-Workgroup.

Key comments:

The proposal is unclear as to the potential mitigation requirements and how it will be enforced.
What will happen if future code requirements will become even more stringent? Would existing
energy storage systems have to be retrofitted yet again?

Retrofit provisions come as a directive from the General Assembly and they tie back to
legislation. Also, retrofit provisions require a one-time upgrade by a certain date which this
proposal does not.

Other retrofits require something to be done to the building. This proposal does not appear to
say that. It requires that information to be given to the fire official. It makes more sense to put it
into Chapter 12 of the Statewide Fire Prevention Code.

SFPC Sub-Workgroup members in attendance:

Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Andrew Milliken: Virginia Fire Services Board — Codes and Standards Committee

Andrew Milliken: Virginia Fire Chiefs Association

Joshua Davis: State Fire Marshal’s Office, Virginia Department of Fire Programs (VDFP)

James (Jimmy) Moss: Virginia Building & Code Officials Association

Dustin J. Wakefield: Virginia Department of General Services/Division of Engineering & Buildings
Linda Hale: Virginia Fire Prevention Association

Sub-Workgroup members not in attendance:

Mike O'Connor: Virginia Petroleum & Convenience Marketers Association
Lou Wolf: American Institute of Architects - Virginia Chapter

Matthew Lannon: Virginia Restaurant, Lodging & Travel Association

Jodi Roth: Virginia Retail Federation
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GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: Justin Perry, Dominion Power; Andrew Grigsby, Viridiant.

Justin Perry, Dominion Power, expressed concerns with the word “early” in the proposal as
Honeywell sells an early detection system and they are one of the code change proponents. He
indicated that he would support the proposal if the word “early” is removed from Section
1102.1.1. The proponent agreed to remove the word “early” (two instances). With the
proponent agreeing to the friendly modification, Justin Perry supported the proposal.

Andrew Grigsby, Viridiant, also expressed support for the proposal.

Opposition:

Names: Steve Shapiro, AOBA & VAMA; David Beahm, representing self.

Steve Shapiro, AOBA & VAMA, indicated that this is a retroactive provision and he is totally
opposed to that. There are very few retroactive provisions in the Uniform Statewide Building
Code, and it is like that for a reason.

David Beahm, representing self, noted that the proposed language, although it appears to have
been brought over from the International Fire Code, it is not appropriate for Virginia. He also
opposes the proposal due to the exception for detached one- and two-family dwellings and
townhouses, which does not belong here since it is covered in the administrative portion of the
code.

DHCD Staff Notes:

The proposal was originally included in the Agenda for the April 13, 2022, General Stakeholders
Workgroup (GSWG) meeting. While the proposal was introduced to the stakeholders and very briefly
discussed during the April 13" GSWG meeting, the proponent requested to carry over the proposal to
the June 10" GSWG meeting so that it can also be discussed by the SFPC Sub-Workgroup in the interim.
The notes in the “GENERAL STAKEHOLDERS WORKGROUP INFORMATION” section above represent
comments made during the June 10" GSWG meeting.

Meeting summaries and proposal related information: Tab 10 - Page 10; Tab 10 - Page 32; Tab 10 -
Page 33; Tab 10 - Page 74; Tab 11 - Page 49; Tab 11 - Page 50; Tab 11 - Page 108; Tab 11 - Page 118.
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B433-21

Proponents: Shahriar Amiri (samiri@arlingtonva.us)

2018 Virginia Construction Code
Add new text as follows:

433 Electric Vehicle (EV) Charging Stations. Proponents: Shahriar Amiri
(samiri@arlingtonva.us) 4/25/2022
2021 Virginia Construction Code

SECTION 433

ELECTRICAL VEHICLE (EV) CHARGING STATIONS

433.1 General. The provisions of this Section shall apply to installation of Electric Vehicle Charging Stations

Exception: EV CHARGING STATION in Group R-3 and R-4 occupancies shall comply with Section 433.11.

433.2 Construction documents. The following information shall be provided with the permit application:

1. Location and layout diagram of the room or area in which the EV CHARGING STATION is to be installed.

2. The quantities and types of EV CHARGING STATION to be installed.

3. Manufacturer's specifications, ratings and listings of each EV CHARGING STATION.

4. Description of energy (battery) management systems and their operation.

5. Location and content of required signage.

6. Details on fire suppression EV Charging Station, smoke or fire detection. thermal management, ventilation, exhaust and deflagration venting
systems, if provided.

7. Support arrangement associated with the installation, including any required seismic restraint.

433.3 Installation and Listing. Where provided, electric vehicle charging stations shall be installed in accordance with NFPA 70 . Electric vehicle
charging system equipment shall be listed and labeled in accordance with UL 2202 . Electric vehicle supply equipment shall be listed and labeled in
accordance with UL 2594 . Accessibility to electric vehicle charging stations shall be provided in accordance with Chapter 11.

433.3.1 Electrical disconnects. Where the EV CHARGING STATION disconnecting means is not within sight of the main electrical service
disconnecting means, placards or directories shall be installed at the location of the main electrical service disconnecting means indicating the
location of EV Charging Station(s) disconnecting means in accordance with NFPA 70.

433.3.2 Vehicle impact protection. Where EV CHARGING STATION are subject to impact by a motor vehicle, impact protection shall be provided in
accordance with this code.

433.4 Location. 433.5.3 Elevation. EV CHARGING STATION shall not be located in the following areas:

1. Where the floor is located more than 75 feet (22 860 mm) above the lowest level of fire department vehicle

2. Where the floor is located more than one level below the lowest level of exit discharge

433.5 Fire detection. An approved automatic smoke detection system or radiant energy-sensing fire detection system shall be installed in EV
charging station area where located in enclosed parking garages. An approved radiant energy-sensing fire detection system shall be installed to
protect open parking garage and rooftop installations. Alarm signals from detection systems shall be transmitted to a central station, proprietary or
remote station service in accordance with NFPA 72, or where approved to a constantly attended location.

433.5.1 System status. Where required by the fire code official, visible annunciation shall be provided on cabinet exteriors or in other approved
locations to indicate that potentially hazardous conditions associated with the EV CHARGING STATION exist.

433.6 Fire suppression systems: Enclosed parking garages containing EV CHARGING STATION shall be protected by an automatic sprinkler
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system designed and installed in accordance with the following:

1. An automatic sprinkler system designed and installed in accordance with Section 903.3.1.1 with a minimum density of 0.3 gpm/ft2 (1.14 L/min)
based on the fire area or 2,500 square-foot (232 m2) design area, whichever is smaller.

433.8 Exhaust ventilation. Where installed in enclosed parking garages. exhaust ventilation of areas and containing EV charging stations shall be
provided in accordance with the International Mechanical Code and Section 433.8.1 or 433.8.2.

433.8.1. Ventilation based on LFL. The exhaust ventilation system shall be designed to limit the maximum concentration of flammable gas to 25
percent of the lower flammable limit (LFL) of the total volume of the room, area or walk-in unit during the worst-case event of simultaneous charging
of batteries at the maximum charge rate, in accordance with nationally recognized standards.

433.8.2 Ventilation based on exhaust rate. Mechanical exhaust ventilation shall be provided at a rate of not less than 1 2 /min/ft2 (5.1 L/sec/m2) of
floor area of the room, area or walk-in unit. The ventilation shall be either continuous or shall be activated by a gas detection system in accordance
with Section 432.6.1.2.4.

433.8.2.1 Standby power. Mechanical exhaust ventilation shall be provided with a minimum of 2 hours of standby power in accordance with Section
1203.2.5.

433.8.2.2 Installation instructions. Required mechanical exhaust ventilation systems shall be installed in accordance with the manufacturer's
installation instructions and the International Mechanical Code .

433.8.2.3 Supervision. Required mechanical exhaust ventilation systems shall be supervised by an approved central station, proprietary or remote
station service in accordance with NFPA 72 or shall initiate an audible and visible signal at an approved constantly attended on-site location.

433.9 Separation. The EV CHARGING STATION shall be separated from doors, windows, operable openings into buildings or HVAC inlets by at
least 10 feet (1524 mm). 433.7 Means of egress separation from EV Charging Station. EV CHARGING STATION located outdoors and in open
parking garages shall be separated from any exit as required by the fire code official to ensure safe egress from EV under fire conditions, but in no
case EV Charging Station shall be separated less than 10 feet (3048 mm). EV charging stations located in enclosed parking structures shall be
located no less than 25 feet from any exit.

433.10 Special installations. Rooftop and open parking garage EV CHARGING STATION installations shall comply with this section.

1. A Class | standpipe outlet shall be installed at anapproved location on the roof level of the building or in the stairway at the top level.

2. The EV CHARGING STATION shall be the minimum of 10 feet (3048 mm) from the fire service access point on the rooftop.

433.11 Spill control and neutralization. Areas containing free-flowing liquid electrolyte or hazardous materials shall be provided with spill control and
neutralization in accordance with this section.

433.11.1 Spill control. Spill control shall be provided to prevent the flow of liquid electrolyte or hazardous materials to adjoining rooms or areas.

432.11.2 Neutralization. An approved method that is capable of neutralizing spilled liquid electrolyte from the largest battery or vessel to a pH
between 5.0 and 9.0 shall be provided.

Reason Statement: An increased number of Electric Vehicle (EV) Charging Station installations is occurring to help meet the electric vehicle
charging needs of society. This proposal does not mandate that (EV) Charging Stations be provided but includes basic safety requirements and
minimum safequards for the installation of these stations that should be applied if such stations are provided.

This proposal incorporates the building related provisions from the 2021 edition of the International Fire Code into the Virginia Construction Code.
Doing so is intended to reduce confusion and clearly define the building parameters necessary for the evolving technology, distinct from the
operational needs.

Cost Impact: The code change proposal will not increase or decrease the cost of construction

The code change proposal will not increase or decrease the cost of construction. Some of the requirements in this proposal have the potential to
increase the cost of providing ESS installations. However, the provisions in this proposal better address risks and owner/user needs in buildings and
outdoor installations. Any increased cost addresses the hazards that were not contemplated in previous code editions due to energy storage
technology advancements.
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Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: B433-21

This proposal doesn't have any public comments.
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B433-21 - Staff Summary

Proponent: Shahriar Amiri, Arlington County

Brief Description:

The proposal adds requirements and restrictions applicable to Electric Vehicle (EV) Charging Stations in
order to mitigate potential hazards associated with these systems.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

N/A

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: Matthew Cobb; Matt Smolky, representing Prince William County; Gregg Karl.

Matthew Cobb made the point that extinguishing an EV lithium ion battery fire with thermal
runaway requires considerable water and personnel resources. The biggest threat to safety is
underground EV charging stations.

Matt Smolky, representing Prince William County, stated that EV charging stations must be in a
manageable and readily accessible location (which this proposal would ensure).

Gregg Karl emphasized that the extent of hazardous runoff from a lithium ion battery fire is
enormous and the first responders need respirators to engage with it. Those types of fires could
take up to 12 hours to extinguish. There's a very limited window from the time the fire starts
getting it somewhat under control, and removing the vehicle before another flare-up. Limiting
the floor levels where the EV charging stations can be located would facilitate the firefighting
operations and allow for buildings to be re-occupied sooner.

Opposition:

Names: William Penniman, Sierra Club - Virginia Chapter; Andrew Clark, Home Builders Association of
Virginia (HBAV); Steve Shapiro, Apartment and Office Building Association (AOBA) and Virginia
Apartment Management Association (VAMA).

William Penniman, Sierra Club - Virginia Chapter, indicated that precluding EV charging from any
parking level sounds extreme. He noted that the International Code Council is moving towards
charging availability for every dwelling unit in multi-family dwelling buildings. There are several
code change proposals under consideration this code development cycle that require a
minimum number of EV charging spaces and would allow them to be located at any level. He
opposes the proposal given that it conflicts with the national initiative to move towards EV, and
thinks there needs to be more discussion on this subject.

Andrew Clark, HBAV, highlighted that the proposal does not correlate with the other EV related
proposals. He agrees with William Penniman on the need for additional discussion on this topic.

Tab 4 - Page 38



e Steve Shapiro, AOBA and VAMA, indicated that he has been collaborating with William
Penniman and others on achieving consensus on some of the other EV related proposals and
this proposal would be in conflict with the former.

DHCD Staff Notes:

A cursory review by DHCD staff during proposal processing revealed several sections in the proposal that
warrant some additional clarification or refinement. Please see attached document “B433-21_Staff
Notes and Comments” for more information. The potential issues were brought up to the proponent’s
attention via email on May 16, 2022. An official response, with proposed resolutions, has not been
received from the proponent.

Meeting summaries and proposal related information: Tab 10 - Page 60.
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P405.3.1-21

Proponents: Paula Eubank (paula.neal.eubank@gmail.com)

2021 International Plumbing Code
Revise as follows:

405.3.1 Water closets, urinals, lavatories and bidets. A water closet, urinal, lavatory or bidet shall not be set closer than 15 inches (381 mm)
from its center to any side wall, partition, vanity or other obstruction. Where partitions or other obstructions do not separate adjacent water closets,
urinals, or bidets, the fixtures shall not be set closer than 30 inches (762 mm) center to center between adjacent fixtures or adjacent water closets,
urinals, or bidets. There shall be not less than a 21-inch (533 mm) clearance in front of a water closet, urinal, lavatory or bidet to any wall, fixture or
deer—door_swinging outward. Doors swinging inward shall not encroach into the required 21 inch clearance by more than 7 inches. Water closet
compartments shall be not less than 30 inches (762 mm) in width and not less than 60 inches (1524 mm) in depth for floor-mounted water closets
and not less than 30 inches (762 mm) in width and 56 inches (1422 mm) in depth for wall-hung water closets.

Exception: An accessible children’s water closet shall be set not closer than 12 inches (305 mm) from its center to the required partition or to
the wall on one side.

Reason Statement: This code proposal supports and reinforces the requirement to provide adequate knee and maneuvering clearance within the
water closet compartment without users contacting the plumbing fixtures, water closet fixture, or other restroom accessories located within the
water closet compartment. This code proposal allows adequate area to safely enter, rotate, maneuver, and exit the water closet compartment as
necessary. Not affecting water closet compartments equipped with outward swinging doors, this code proposal would not significantly increase the
minimum water closet compartment dimension/length requirements of those equipped with inward swinging doors, approximately 8 inches. The code
proposal reinforces the necessity for occupant and user health and sanitation.

The majority of existing water closet compartments having water closet compartment doors swinging into water closet compartment interiors do not
provide even the minimal of necessary maneuvering clearance without contact with water closet fixtures, typically 6 inches. This provision would not
be applicable to or alter water closet compartment provisions for fully accessible water closet compartments in accordance with ICC/ANSI A117.1,
however this provision should be applied to alternate wheelchair accessible water closet compartments.

Cost Impact: The code change proposal will not increase or decrease the cost of construction

While potentially increasing the required water closet compartment dimensions minimally when the water closet compartment door swings into the
water closet compartment interior, the code proposal reinforces the code intent to provide adequate maneuvering clearance within the water closet
compartment without contacting the water closet fixture or other restroom accessories located within the water closet compartment. The code
proposal reinforces the necessity for occupant health and sanitation.

Resiliency Impact Statement: This proposal will neither increase nor decrease Resiliency

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None
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Public Comments for: P405.3.1-21

Discussion by Paul Messplay
Aug 18, 2022 12:00 UTC

Proponents: Paula Eubank, representing Self requests As Submitted

Commenter's Reason: This code proposal supports and reinforces the requirement to provide adequate knee and maneuvering clearance within
the water closet compartment without users directly contacting the plumbing fixtures, water closet fixture, or other restroom accessories located
within the water closet compartment for safety, health, and sanitation purposes. This code proposal allows adequate area to safely enter, rotate,
maneuver, and exit the water closet compartment as necessary. The existing code provisions do not prohibit outward swinging water closet
compartment doors, and thus some percentage are presently constructed and installed in this manner. the outward swinging door generally would
not affect access/egress and therefore generally would not require any increase in dimension requirements or construction costs. Although this
primarily affects female restrooms and water closet compartments, this code proposal reinforces the necessity for occupant and user safety,
health, and sanitation.

Proposal # 1170
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P405.3.1-21 - Staff Summary

Proponent: Paula Eubank
Brief Description:

The proposal requires additional clearance in front of water closets located in stalls not required to meet
the handicap accessibility provisions.

STUDY GROUP OR SUB-WORKGROUP INFORMATION
N/A

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: David Beahm, representing self

e David Beahm, representing self, expressed his support for the proposal but noted that he would
prefer to not have the door swing outward.

Opposition:

Names: Andrew Clark, Apartment and Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

e Andrew Clark, representing AOBA and VAMA, expressed opposition and stated that adding
additional inches to the minimum dimensions drives up the cost for something that may not
necessarily be an issue.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 106
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RB113.1-21

Proponents: KC Bleile (kc.bleile@viridiant.org)

2018 Virgina Residential Code

Revise as follows:

113.3 Minimum inspections. The following minimum inspections shall be conducted by the building official when applicable to the construction or

permit:

1.

N o o 0D

Inspection of footing excavations and reinforcement material for concrete footings prior to the placement of concrete.
Inspection of foundation systems during phases of construction necessary to assure compliance with this code.
Inspection of preparatory work prior to the placement of concrete.

Inspection of structural members and fasteners prior to concealment.

Inspection of electrical, mechanical and plumbing materials, equipment and systems prior to concealment.

Inspection of energy conservation materiat_materials, equipment, and systems prior to concealment.

Final inspection.

Reason Statement: The intent of this proposal is to clarify existing 2018 Virginia Residential Code Minimum Inspections found in Chapter 1 to aid in
Building Code Official enforcement.

Cost Impact:
None to builder as related to Building Code Official enforcement of existing code.

Resiliency Impact Statement: This proposal will increase Resiliency
This proposal will strengthen home resilience as it clarifies the minimum inspections related to energy code provisions.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

["None

Public Comments for: RB113.1-21

This proposal doesn't have any public comments.
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Proposal #1112
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RB113.1-21 - Staff Summary

Proponent: KC Bleile
Brief Description:

The proposal seeks to clarify the existing minimum inspection requirements to better encompass the
scope of inspections required for compliance with the energy codes.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was first brought to the Energy Sub-Workgroup during their May 12" meeting. KC
mentioned that she worked on this proposal with the building official from Montgomery County who
felt the existing language for inspecting energy conservation material was limiting. The discussions from
this meeting lead to the proposal being carried over until the following meeting on May 19%. A decision
was not made by the sub-workgroup during the May 19*" meeting.

Energy Sub-Workgroup members in attendance at the May 12" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)

e Chelsea Harnish: Virginia Energy Efficiency Council

e Eric Lacey: Responsible Energy Codes Alliance (RECA)

e K.C. Bleile: Viridiant

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

e William (Bill) Penniman: Sierra Club; Virginia chapter

Energy Sub-Workgroup members not in attendance at the May 12" meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

Energy Sub-Workgroup members in attendance at the May 19" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
e Chelsea Harnish: Virginia Energy Efficiency Council

e Eric Lacey: Responsible Energy Codes Alliance (RECA)

e K.C. Bleile: Viridiant

e  William (Bill) Penniman: Sierra Club — Virginia chapter
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Energy Sub-Workgroup members not in attendance at the May 19" meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: William Penniman, Sierra Club - Virginia Chapter

e William Penniman expressed support for the proposal and indicated that the proposal makes
sense.

Opposition:

Names: Andrew Clark, Home Builders Association of Virginia (HBAV); Anthony Clatterbuck, representing
self; David Beahm, representing self; Richard Grace, Culpepper County Building Department.

e Andrew Clark, HBAV testified that the proposal’s original language may be unnecessary or
overkill.

e The proponent provided amended language in the chat based on concerns raised during the
meeting about when these inspections should take place: “Inspection of energy conservation
materials, equipment, and systems prior to concealment.”

o David Beahm, representing self, stated that he does not think that equipment needs to
be inspected prior to concealment.

o Andrew Clark, HBAV, testified that this language is still too open ended and adds
ambiguity to the minimum inspection requirements.

o Anthony Clatterbuck, representing self, raised concerns about having to install a
complete system prior to concealment.

o Richard Grace, Culpepper County Building Department, raised concern about this
change being applicable to the Virginia Construction Code as well as the Virginia
Residential Code (VRC) since there is no separate administrative chapter for the VRC.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 94; Tab 11 - Page 42.

Tab 4 - Page 48



RB315.3-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virgina Residential Code

Revise as follows:

R315.3 Location. Carbon monoxide alarms in dwelling units shall be installed outside of each separate sleeping area in the immediate vicinity of the
bedreoms—bedrooms and in each room, including the basement. in which combustion occurs. Where a fuel-burning appliance is located within a
bedroom or its attached bathroom, a carbon monoxide alarm shall be installed within the bedroom.

Add new text as follows:

R331 Gas Detectors and Alarms. Fuel gas detectors with alarms appropriate to the fuel combusted shall be installed in each room, including the
basement, in which combustion occurs. Such detectors shall comply with UL1484. They shall be installed as recommended by the manufacturers
and be made permanent fixtures.

Reason Statement: Indoor combustion of fuels poses serious risks to residents. (See. e.g., Rocky Mountain Institute, et al. "Health Effects from
Gas Stove Pollution", https://rmi.org/insight/gas-stoves-pollution-health/ ; "Gas Stoves Can Generate Unsafe Levels of Indoor Air

Pollution," https://www.vox.com/energy-and-environment/2020/5/7/21247602/gas-stove-cooking-indoor-air-pollution-health-risks ; Carbon monoxide
is one of several pollutants from combustion that endanger residents' health and are potentially deadly. Indoor air pollution can be worse than
permissible outdoor pollution levels.

Carbon monoxide is a direct product of combustion and can accumulate in rooms in which the combustion occurs. Gas stoves and unvented
combustion devices pose the most obvious dangers. Even vented combustion systems, such as furnaces, pose dangers if they are damaged or if
the vents are blocked in whole or in part.

Fuel gas leaks pose health, fire and explosion dangers. Leaks are most likely where appliances are joined to pipes and where gas leaks if the fire is
put out or doesn't ignite (e.g., at a gas stove). Leaks can also occur if pipes or equipment are damaged. While an odorizer may help, it may not be
adequate if people are sleeping in other rooms or out of the house.

Cost Impact: The code change proposal will increase the cost of construction
The cost impact will be minimal. Combination detectors are available on the market for $!00 or less. If combustion occurs in the utility room and
kitchen, the cost could be $200 or less.

Resiliency Impact Statement: This proposal will increase Resiliency
Avoiding or at least minimizing hazards associated with indoor air pollution and potentially explosive gas leaks will help to protect residents. The
risks of leaks from damage to fuel lines will be greater when storms damage buildings.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None
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Public Comments for: RB315.3-21

This proposal doesn't have any public comments.

Proposal # 1192
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RB315.3-21 - Staff Summary

Proponent: William Penniman, Sierra Club — Virginia Chapter
Brief Description:

The proposal requires carbon monoxide alarms to be installed in each room in which combustion occurs,
including the basement. The proposal also requires fuel gas detectors in these same areas to detect
gasses other than carbon monoxide.

STUDY GROUP OR SUB-WORKGROUP INFORMATION.

N/A

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: Ross Shearer, representing self; Susan Stillman, representing self

e Ross Shearer, representing self, stated that he supports this proposal for the reasons given in
the proposal.

e Susan Stillman, representing self, stated that requiring carbon monoxide alarms in rooms where
combustion occurs would help prevent the buildup of carbon monoxide in the house.

Opposition:
Names: Anthony Clatterbuck, Home Builders Association of Virginia (HBAV); Andrew Clark, HBAV

e Anthony Clatterbuck, HBAV, stated that this proposal is “overkill” since it would require the
installation of carbon monoxide alarms in multiple rooms and that the area with the most need
for carbon monoxide alarms is in garages with generators.

e Andrew Clark, HBAV, indicated that one of the reasons for carbon monoxide build up is the
continued increase in the levels of house tightness required by the code. He also noted that the
current Virginia carbon monoxide provisions are the same as those stipulated by the
International Residential Code (IRC), which have been thoroughly vetted and agreed upon by
building and fire officials and builders. He also referred to an NFPA study done a few years ago
which concluded that analyses of hazards should be done before new device suggestions are
made. He asked whether any study was done and determined that the current IRC requirements
for carbon monoxide alarms are inadequate.

Note: the proponent answered that the issues of fuel gas leaks and carbon monoxide buildup
are real. The detectors are inexpensive and give an early warning if they are placed where the
leaks would occur.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 98.
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EC-C401.2-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)
2021 International Energy Conservation Code

Add new text as follows:

ALL-ELECTRIC BUILDING.. A building that contains no combustion equipment . or plumbing for combustion equipment, installed within the
building, or building site.

APPLIANCE.. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific requirements.

COMBUSTION EQUIPMENT. . Anyequipment or appliance used for space heating, service water heating , cooking, clothes drying, or lighting
that uses fuel gas or fuel oil .

COMMERCIAL COOKING APPLIANCE. Appliances used in a commercial food service establishment for heating or cooking food and which
produce grease vapors. steam, fumes, smoke or odors that are required to be removed through a local exhaust ventilation system. Such
appliances include deep fat fryers, upright broilers, griddles. broilers, steam-jacketed kettles. hot-top ranges. under-fired broilers (charbroilers).
ovens, barbecues, rotisseries, and similar appliances. For the purpose of this definition, a food service establishment shall include any building or a
portion thereof used for the preparation and serving of food.

EQUIPMENT. Piping. ducts, vents. control devices and other components of systems other than appliances that are permanently installed and
integrated to provide control of environmental conditions for buildings. This definition shall also include other systems specifically regulated in this
code.

Revise as follows:

C401.2 Application. Commercial buildings shall be all-electric buildings and shall comply with Section C401.2.1 or C401.2.2.

C404.8.1 Heaters. The electric power to all heaters shall be controlled by an on-off switch that is an integral part of the heater, mounted on the
exterior of the heater, or external to and within 3 feet (914 mm) of the heater in a location with ready access. Operation of such switch shall not
change the setting of the heater thermostat. Such switches shall be in addition to a circuit breaker for the power to the heater. Gas-fired heaters

shall not be egtippet-with-contintotsty-burringghitorpiotss permitted.
C405.5.3 Gas lighting. Gas-fired lighting appliances shall not be permitted.
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TABLE C406.1(1) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP B OCCUPANCIES

SECTION CLIMATE ZONE

OA&1A|0B& 1B (2A(2B|3A|3B|3C|4A(4B|(4C(5A (5B |5C|6A|6B| 7 | 8
C406.2.1: 5% heating efficiency improvement NA NA NA|NA|NA|NA|NA[NA|INA|NA| 1 |INA[NA] 1 [ 1 |NA| 1
C406.2.2: 5% cooling efficiency improvement 6 6 515414333 |2|2]|]2|1]2|2]2]1
C406.2.3: 10% heating efficiency improvement NA NA NA[NA[NA|NA|NA|NA|NA|NA|l 2 | 1 | 1| 2| 2 |NA| 1
C406.2.4: 10% cooling efficiency improvement 11 12 109|177 |6|5|6|4|4[5[3[]4]3]3]3
C406.3: Reduced lighting power 9 9191919101899 |7|8|8(6 (7|76
C406.4: Enhanced digital lighting controls 2 212|2 212212221 f2]1(1
C406.5: On-site renewable energy 9 91919 9(19(1919]19]1919]1]9 9
C406.6: Dedicated outdoor air 4 4(4)14|3|2|5[(3|2]|5|3]|]2|7]4 3
C406.7.2: Recovered or renewable water heating NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA|NA[NA|NA[NA|NA[NA
C406.7.4: Heat pumpwater heater NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA]|NA[NA|NA[NA|NA[NA
C406.8: Enhanced envelope performance 1 4 2|14 |43 |NA[{7|4]|5|10]7([6|11[10]|14]16
C406.9: Reduced air infiltration 2 1 1124 |1 [NA[8]2]|3]|11]4]1]15 11
C406.10: Energy monitoring 4 4 414313333 |3|2]3|2]2 2
C406.11: Fault detection and diagnostics system 2 2(1 |11t 111111111111 1]A1

NA = Not Applicable.
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TABLE C406.1(2) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP R AND I OCCUPANCIES

CLIMATE ZONE

SECTION

OA&1A|0B& 1B |(2A(2B|3A|3B|3C|4A (4B |(4C|5A|5B |5C |6A | 6B 8
C406.2.1: 5% heating efficiency improvement NA NA NA[NA[ 1 INAINA| 1 INA[ 1 |1 |1 ][1]2]1
C406.2.2: 5% cooling efficiency improvement 3 3 2121111 ]1|NA[1]1[NA]1[1]1][NA
C406.2.3: 10% heating efficiency improvement NA NA NA|NA| 1 INAINA[1 |1 ] 1]|2]2|1]3[2]|3]|4
C406.2.4: 10% cooling efficiency improvement 5 4132 12121111 ]1[1]1][1
C406.3: Reduced lighting power 2 2 212121212 |2|2|2|2|2|2|2|2|2]|2
C406.4: Enhanced digital lighting controls NA NA NA|NA|NA|[NA|NA[NA|NA|NA|NA|NA[NA|NA[NA|NA|[NA
C406.5: On-site renewable energy 8 8 8 788|777\ 7|7\ 7|7 |7|7|7
C406.6: Dedicated outdoor air system 3 4 3 412 |NA[6 | 3[4 8]|5|5]|10| 7 1112
C406.7.2: Recovered or renewable water heating 10 9 1111013121514 (14 [ 15|14 |14 |16 |14 [ 15[ 15[ 15
S466-7+3EfficientfossiHuetwaterheater 5 5 6|6(8[(F|8|8|8|9|9|9|t0|10| 9 [16(H
C406.7.4: Heat pump water heater 6 5 5/5]5]5|5|5|5|5|5|5|5([5[5([5]|5
C406.8: Enhanced envelope performance 3 6 3 4141141334 |5|3|5(|4]6|6
C406.9: Reduced air infiltration 6 5 3(11|6|4|NA| 73 |3[9]|5|1|13|]6|8]3
C406.10: Energy monitoring 1 1 1T (111111 1 1 1 1 1 1 1 1
C406.11: Fault detection and diagnostics system 1 1 11111 [NAf1T]1T|NAJ 1T ] 1T INAJT |1 ]1]1

NA = Not Applicable.
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TABLE C406.1(3) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP E OCCUPANCIES

CLIMATE ZONE

SECTION

OA&1A|0B& 1B |2A(2B(3A|3B|3C|4A|4B|(4C|(5A 5B |5C|6A|6B| 7
C406.2.1: 5% heating efficiency improvement NA NA NAINA| 1 111|121 ]2|1]2]2]3
C406.2.2: 5% cooling efficiency improvement 4 4 313221221111 [NA1[1]1([NA
C406.2.3: 10% heating efficiency improvement NA NA NAl 1|1 [1]1]2|3|4[3]|4|3|4|3|5]7
C406.2.4: 10% cooling efficiency improvement 7 8 716|543 (4|3|1|2]12|1]2]2|2]1
C406.3: Reduced lighting power 8 8 8191891989989 |8|7]|8]|7]7
C406.4: Enhanced digital lighting controls 2 2 2122212222 |2|2|2|2]|]2|2]1
C406.5: On-site renewable energy 6 6 6|6|6|6|6|6|(6|6|6|6|6|6]6]5]5
C406.6: Dedicatedoutdoor air system NA NA NAINA[NA|NA|NA[NA|NA|NA|NA|NA[NA|NA[NA|NA|[NA
C406.7.2: Recoveredor renewable water heating? 1 1 1ttt (1{1{1]1]11 1111111111111
S466-7+3EfficientfossiHuetwaterheater® NA + +|+(+[(F|F)|2|2|3|2|3|[2[3[3|3]5
C406.7.4: Heat pump water heater? NA NA NA|NA|NA[NA|NA| 1 [NA|INA[ 1 | 1 [NA[ 1 |1 [1]1
C406.8: Enhanced envelope performance 3 7 3142|411 ]|3]1|2]3[NA|4[3]|6]9
C406.9: Reduced air infiltration 1 1 1] 2 [NAINA|NA[NA|NA|NA| 1 |[NA|INA| 4 [ 1] 4|3
C406.10: Energy monitoring 3 3138331833 |3|]2|2]|3|2]|]2|2]|]2]2
C406.11: Fault detection and diagnostics system 1 111 (1 {1 {1j1]11111]1111]11]11]2

NA = Not Applicable.

a. For schools with showers or full-service kitchens.
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TABLE C406.1(4) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR GROUP M OCCUPANCIES

CLIMATE ZONE

SECTION

OA&1A|0B& 1B |(2A(2B|3A|3B|3C|4A (4B |(4C|(5A|5B|5C|6A |6B| 7
C406.2.1: 5% heating efficiency improvement NA NA NAINA| 1 |1 INAj1[1]2|2]2|2]|3]|2
C406.2.2: 5% cooling efficiency improvement 5 6 4 1433|1221 |1]2|NAJ1[1]1][NA
C406.2.3: 10% heating efficiency improvement NA NA NAl 1|1 |1]1]2|2]4|3]4[5]|5]|3 8
C406.2.4: 10% cooling efficiency improvement 9 12 9 616344 23 |NA[f 2] 2 1
C406.3: Reduced lighting power 13 13 15114116 |14 |17 (15| 15|14 12|14 |14 |16 [ 16| 14| 12
C406.4: Enhanced digital lighting controls 3 41414 31183 4 (413
C406.5: On-site renewable energy 8 8|8 717 717
C406.6: Dedicated outdoor air system 3 4 313|383 1[(3]2 2312|4134
C406.7.2: Recovered or renewable water heating NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA|NA[NA|NA[NA|NA[NA
C406.7.4: Heat pump water heater NA NA NA|NA|NA|[NA|NA[NA|[NA|NA|NA]|NA[NA|NA[NA|NA[NA
C406.8: Enhanced envelope performance 4 6 3|14|3|3|1|6|4]|]4|4])5[4]|6[5]8]9
C406.9: Reduced air infiltration 1 1 11211 [NA[{3]1]1]3]2]1]17]|3]|6]3
C406.10: Energy monitoring 4 515414443343 (44|43
C406.11: Fault detection and diagnostics system 2 2121111111111 (1f{1f[2]2

NA = Not Applicable.
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TABLE C406.1(5) ADDITIONAL ENERGY EFFICIENCY CREDITS FOR OTHER? OCCUPANCIES

SECTION CLIMATE ZONE

OA&1A (0B & 1B |2A(2B|3A|3B|(3C|4A|4B(4C|5A|5B|5C|6A(6B| 7 | 8
C406.2.1: 5% heating efficiency improvement NA NA NAINA[ 1 (11|11 ]21]2]1[2]2]3]3
C406.2.2: 5% cooling efficiency improvement 5 5 4141332221121 [1]1]1]1
C406.2.3: 10% heating efficiency improvement NA NA NA[1[1]1]1]12]2|3[3[3]|]3]4|3]|5(5
C406.2.4: 10% cooling efficiency improvement 8 9 8|7|5|5|3|4|l4]2|2]|3|2|2]|2|2]|2
C406.3: Reduced lighting power 8 8 9191919101899 7|8]|]8]|8|8]|8|7
C406.4: Enhanced digital lighting controls 2 2 2122121222 |2(2|3|2|2]2|2]1
C406.5: On-site renewable energy 8 8 8|8|8|8|8|8|8|7|7|7|7|7|7|7|7
C406.6: Dedicated outdoor air system 3 4 313413253354 ]|3|7]|5]|7
C406.7.2: Recovered or renewable water heating ° 10 9 1111013121514 |14 [15(14| 14| 16|14 |15]|15[15
6406-7-3-FificientfossiHuetwaterheater® 5 5 6(6[(8|7|8|8[8|9 |9 |9 |He(46|2 |16
C406.7.4: Heat pump water heater ° 6 5 5(5]|5]|5|5|5|5|5|[5|[5]|]5]|]5]|5]|5(|5
C406.8: Enhanced envelope performance 3 6 3143415143554 7]|6][9]10
C406.9: Reduced air infiltration 3 2 2|44 )2|NAl6|2|2|6]|]4]1|10|5]|7
C406.10: Energy monitoring 3 3 31333333323 |]2|2]2]|3
C406.11: Fault detection and diagnostics system 2 2 22111111 {1 {1]1]1]1]1]1]A1

NA = Not Applicable.

a. Other occupancy groups include all groups except Groups B, E, I, M and R.

b. For occupancy groups listed in Section C406.7.1.

Delete without substitution:

Reason Statement: In order to meet the state’s 2045 carbon neutrality goal, Virginia must not only reduce energy use through energy efficiency
and move to utility scale and on-site renewable energy, but also begin to transition away from using combustion equipment in buildings that runs on
fossil fuels to electric equipment.

In 2020, combustion equipment in commercial and residential buildings accounted for 36% of the United States energy-related greenhouse gas
emissions. To meet Virginia's goal, it is crucial that new buildings built today are all-electric so that emissions from these buildings are not “locked-in”
by gas-dependent building infrastructure. Reduced carbon emissions was also recently cited as a priority of energy code development by the ICC in
their Leading the Way to Energy Efficiency: A Path Forward on Energy and Sustainability to Confront a Changing Climate in 2021.

This proposed code amendment seeks to address the carbon impact of commercial buildings by requiring all new commercial buildings to be all-
electric in Section C401.2. The amendment removes vestigial language that relates to fossil fuel systems related to pool heaters and lighting and
clarifies that low-energy buildings must also be all-electric. To clarify the definition of all-electric and combustion equipment, the definition for
appliance, equipment, fuel gas, and fuel oil are mirrored from 2021 IMC to be useful in defining combustion equipment.

Requiring all-electric construction as described above will result in new construction that is less expensive to construct than a building constructed
with gas appliances and in the long term will result in fewer retrofit costs for building owners to meet future policy goals to eliminate all carbon
emissions in the U.S. by 2050. All-electric construction will also result in lower utility costs if high efficiency heat pump technology is used. An
Ecotope study of the 2017 Oregon Residential code found that homes heated by electric heat pumps use 40 percent less energy than homes
heated with gas (including water heating). Even accounting for reduced efficiency in extreme cold weather, according to a study by RMI, modern air
source heat pumps are more than twice as efficient as gas furnaces and can save families up to 9 percent on their utility bills in Climate Zone 6. This
is one reason why the U.S. EPA just announced that standards for the most efficient appliances in 2022 certified under the ENERGY STAR program
will be all-electric.

All-electric buildings are also healthier. Gas appliances release harmful pollutants like nitrogen dioxide (NO2) and carbon monoxide (CO) either
indoors because of gas stoves or outdoors because of space-heating and water heating equipment. A recent study from the Harvard Chang School
of Public Health and RMI shows that in 2017, air pollution from burning fuels in buildings led to an estimated 48,000 to 64,000 early deaths and $615
billion in health impact costs. These emissions can particularly affect children. In a meta-analysis analyzing the connections between gas stoves
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and childhood asthma, children in homes with gas stoves were 42% more likely to experience asthma symptoms, and 32% more likely to being
diagnosed with asthma.

Therefore, constructing all-electric buildings is critical to reducing air pollution, protecting public health, reducing utility and construction costs, and
meeting climate goals. NBI is submitting this amendment along with amendments that address on-site renewables, electric vehicles, and grid
integration techniques. These proposed changes to the 2021 IECC, working together, will put the U.S. on the path to a decarbonized, resilient, and
healthier future.

Cost Impact: The code change proposal will decrease the cost of construction

All-electric commercial buildings are less expensive to build than mixed fuel buildings because electric appliances and equipment are typically less
expensive than combustion equipment and appliances. In additional developers avoid the cost of installing natural-gas lines and meters. Recent
analysis by NBI and partners utilizing data from RS Means indicates that an all-electric 53,000 s.f. office building with a central heat pump water
heater and minimum code compliant air source heat pump costs $0.09/s.f. less to build than a mixed-fuel office building of the same size. Additional
analyses from a recent CASE study indicate that all-electric high-rise multifamily buildings are also less expensive to build and operate than mixed-
fuel buildings. HVAC costs, for example, are on the order of $2,504 to $7,131 lower per dwelling unit depending on the HVAC system installed.
Installing electric space heating and water heating equipment instead of natural gas equipment in the majority of California’s climate zones also
yielded a positive benefit to cost ratio over the 15- year analysis period despite California’s high electricity rates.

Another study by ACEEE indicates that assuming energy-efficient construction, electrification incentives, and carbon pricing, space heating in 60%
of the existing commercial building stock in the U.S. can be cost effectively retrofitted to electric space-heating with a simple payback of less than 10
years. The percentage of spaces where space-heating is cost effective across the country in new construction is likely higher because no retrofit
costs are incurred in new construction and because new construction is already mandated to be energy efficient.

Finally, ensuring commercial buildings are all-electric now will guarantee that those buildings will not have to be retrofitted to be all-electric in the
future to meet the nation’s goal to be net-zero carbon emissions by 2050.

Resiliency Impact Statement: This proposal will increase Resiliency

As the grid becomes increasingly cleaner, all electric buildings will become less carbon intense as they age, unlike buildings with fossil fuel
combustion, lessening their impact on climate change. Although these buildings will require more total electricity from the grid than their fossil fuel
burning counterparts, they will be able to operate entirely on clean renewable energy.

All-electric buildings additionally support better indoor air quality. Better indoor air quality is directly linked to better health of occupants, including
reduction of respiratory and chronic illnesses. The reductions of these types of illnesses increase overall resilience of individuals within our
communities, making them less susceptible to the impacts of extreme heat and cold, reducing medical bills, and improving overall quality of life.

Finally, these buildings will also be less dependent on the geopolitics of the fossil fuel market, leveling out energy costs during periods of disruption.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved

[Approved with Modifications
[ Carryover

[ Disapproved

[None
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Public Comments for: EC-C401.2-21

This proposal doesn't have any public comments.

Proposal # 1045
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EC-C401.2-21 - Staff Summary

Proponent: Ben Rabe (New Buildings Institute)
Brief Description:

The proposal requires all new commercial buildings to be all-electric by eliminating combustion
equipment that uses fossil fuels.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March, 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman (Sierra Club)

o It will save residents money, it will reduce pollution, it’s a critical measure for climate
change, and will create a healthier house without the fumes from burning fossil fuels.

o Believes it’s in the state energy policy to get to zero net carbon emissions, not just for
the electric utilities who are supposed to hit it by 2045. The reality is, to combat climate
change, we’ve got to stop burning fossil fuels. Sea-level rise on the cost of Virginia is
projected to rise 2ft by 2050 and that should scare all of us. Natural gas may be clean,
but burning it leaks methane.

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Home Builders Association of Virginia)

o Questioned if this conflicts with bills recently passed that included natural gas as an
important component of reaching net zero? He thinks that one of those bills even said
that natural gas could not be prohibited.

e Maggie Kelley Riggins (Southeast Energy Efficiency Alliance)
e Brian Clark (Habitat for Humanity)
e Steve Shapiro (AOBA/VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e K.C. Bleile: Viridiant
e lLaura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C401.2-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy
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o Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C401.2-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia

Other stakeholders in attendance and opposing the proposal:

e Michael O’Connor (VPCGA and Virginia Propane Gas Association)
e John Ainslie

Other stakeholders in attendance and supporting the proposal:
e Ross Shearer

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: William Penniman (Sierra Club — Virginia Chapter)

e  William Penniman (Sierra Club — Virginia Chapter)

o Supports the proposal, as it needs to happen as a matter of climate change mitigation
and preparedness.

Opposition:

Names: Andrew Clark (Home Builders Association of Virginia); Steve Shapiro (AOBA/VAMA); and,
Michael O’Connor (VPCGA and Virginia Propane Gas Association)

e Andrew Clark: This proposal is related to prohibiting natural gas in commercial buildings.
We are opposed due to the comments already raised in the Sub-workgroup.

e Steve Shapiro: AOBA and VAMA also opposed, as noted in the Sub-workgroup.
e Michael O’Connor: Petroleum Marketers and Propane Gas Association

=  QOpposed to this. Virginia small businesses provide oil heat and propane. There is
no provision in this proposal to retrain workers in the petroleum and propane
industries after they are forced out of business due to a proposal such as this.
Also, the payback time on a heat pump is about 25 years. The only people who
can afford to do this are the regulated utilities, who are using their rate-payer
subsidized income to perform these conversions.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 38; Tab 11 - Page 21.
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EC-C403.3-21

Proponents: Ben Rabe (ben@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org); Diana Burk (diana@newbuildings.org)

2021 International Energy Conservation Code

Revise as follows:

C403.3 Heating-and-cooling-equipment-efficieneies Equipment selection. Heating and cooling equipment installed in mechanical systems shall
be sized in accordance with Section C403.3.1 and shall be not less efficient in the use of energy than as specified in Section C403.3.2.

Add new text as follows:

C403.3.5 Dedicated outdoor air systems (DOAS).
Outdoor air shall be provided to each occupied space by a dedicated outdoor air system (DOAS). as required by Table C403.3.5, which delivers
100 percent outdoor air without requiring operation of the heating and cooling system fans for ventilation air delivery, as required by Table C403.3.5.
For DOAS having a total fan system motor nameplate hp less than 5 hp, total combined fan power shall not exceed 1 W/cfm of outdoor air. Total fan
power limits of Section C403.8.1 shall apply to each outdoor air unit of the DOAS and shall not include the fan power associated with the zonal
heating and cooling equipment.
Exceptions:
1. Use groups listed as exempted in Table C403.3.5
1. Occupied spaces that are solely ventilated by a natural ventilation system in accordance with Section 402 of the International Mechanical
Code:
1. Buildings where the cooling and heating equipment exceeds the minimum efficiency requirements listed in the tables in Section C403.3.2 by 10
percent. Where multiple cooling performance requirements are provided. the equipment shall exceed the rating requirement, including IEER,
SEER and IPLV as applicable. This exception shall not be used as a substitution for the more efficient HYAC equipment credit option per

C406.2.

Table C403.3.5
Occupancy Classifications Requiring DOAS
OCCUPANCY
e —— VERED USE GROUP EXEMPTED USE GROUP
CLASSIFICATIONSs €O USE GROUPS USE GROUPS
A-1 All occupancies Television and radio studios
A-2 Casinos (gaming area) All other use groups

Lecture halls, community halls,
A3 exhibition hall§. gymnasiums. All other Use groups

courtrooms, libraries, places of

religious worship
A-4, A-5 All use groups

Food processing establishments including commercial kitchens, restaurants, cafeterias;

B All use groups not specifically laboratories for testing and research; data processing facilities and telephone
— exempted exchanges: air traffic control towers: animal hospitals, kennels. pounds: ambulatory
F.H.I.R, S, U All use groups
E.M All use groups

C403.3.5.1 Heating/cooling system fan controls. Heating and cooling equipment fans. heating and cooling circulation pumps. and terminal unit fans
shall cycle off and terminal unit primary cooling air shall be shut off when there is no call for heating or cooling in the zone.
Exception:
Fans used for heating and cooling using less than 0.12 watts per cfm may operate when space temperatures are within the set point dead band to
provide destratification and air mixing in the space.
C403.3.5.2 Decoupled DOAS supply air. The DOAS supply air shall be delivered directly to the occupied space or downstream of the terminal
heating and/or cooling units.
Exceptions:

1. Active chilled beam systems.

1. Sensible only cooling terminal units with pressure independent variable airflow regulating devices limiting the DOAS supply air to the greater of

latent load or minimum ventilation requirements.
1. Terminal heating and/or cooling units that comply with the low fan power allowance requirements in the exception of Section C403.3.5.1.

Revise as follows:

C403.7.4 Energy recovery systems. Energy recovery ventilation systems shall be provided as specified in Section C403.7.4.3 and either Section
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C403.7.4.1 or C403.7.4.2, as applicable A#
Add new text as follows:

C403.7.4.3 Spaces with Dedicated Outdoor Air Systems (DOAS).

Dedicated outdoor air systems (DOAS) shall include energy recovery ventilation in call cases and shall be in accordance with either Section
C403.7.4.1 or C403.7.4.2, as applicable.

Exception: Systems installed for the sole purpose of providing makeup air for systems exhausting toxic, flammable, paint, or corrosive fumes or
dust, dryer exhaust, or commercial kitchen hoods used for collecting and removing grease vapors and smoke.

Revise as follows:

C406.1 Additional energy efficiency credit requirements. New buildings shall achieve a total of 10 credits from Tables C406.1(1) through
C406.1(5) where the table is selected based on the use group of the building and from credit calculations as specified in relevant subsections of
Section C406. Where a building contains multiple-use groups, credits from each use group shall be weighted by floor area of each group to
determine the weighted average building credit. Credits from the tables or calculation shall be achieved where a building complies with one or more
of the following:

1. More efficient HVAC performance in accordance with Section C406.2.
Reduced lighting power in accordance with Section C406.3.
Enhanced lighting controls in accordance with Section C406.4.

On-site supply of renewable energy in accordance with Section C406.5.

o > » DN

Where not required by Section 403.3.5, Prewisiorr_provision of a dedicated outdoor air system for certain HVAC equipment in accordance
with Section C406.6.

High-efficiency service water heating in accordance with Section C406.7.
Enhanced envelope performance in accordance with Section C406.8.

Reduced air infiltration in accordance with Section C406.9

© ® N o

Where not required by Section C405.12, include an energy monitoring system in accordance with Section C406.10.

10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) system in accordance with Section C406.11.

11. Efficient kitchen equipment in accordance with Section C406.12.

Reason Statement: The majority of commercial HVAC systems are based around a central air handling delivery system. This system typically
provides heating, cooling and ventilation air from a single source. Since cooling is typically the largest instantaneous load, the fans must be sized
large enough to deliver enough air to meet the peak cooling requirements. When the ventilation is integrated, these large fans must operate during all
occupied hours to deliver ventilation effectively to the space. This leads to very high fan energy use. With ventilation separated from the heating and
cooling delivery, the large heating/cooling fans can be shut off unless there is a call for heating or cooling and the much smaller ventilation-only fans
can operate to deliver fresh air to the space. Furthermore, when the ventilation air is delivered using either Energy Recovery Ventilation (ERV) the
heating energy requirements associated with tempering the ventilation air are significantly reduced or eliminated. Compliance with this proposed
code amendments requires the following in buildings where the cooling or heating system is not 10 percent more efficient than code requirements.

a. 100% ventilation air delivered directly to each zone separate from the heating/cooling system.

b. Ventilation air delivered using an ERV
¢. Run heating and cooling equipment (fans and pumps) only when there is a call for conditioning in the zone.

Note that designs based around a DOAS is not new and it has long been established that this design direction leads to more energy efficient
buildings. The General Services Administration required DOAS as the baseline design for all new GSA buildings unless otherwise directed by design
programming in 1998. The specifications require perimeter and interior systems have 100 percent outside air ventilation systems which are
completely independent of any other air distribution system. Enthalpy heat recovery must be included if the outside air required or equipment
capacity exceeds a stated amount.

This proposed code change is similar to the requirements currently adopted in the Washington State Energy Code which requires buildings of only
certain occupancy types to have a DOAS system. A DOAS would be required in buildings whose occupancy is intended for Mercantile (Group M),
and Educational (Group E). A DOAS would also be required in most Business’s (Group B) except those exempted, certain Assembly occupancies
(Group A) for performing arts or motion pictures (except for television and radio studios), casinos, and lecture halls, community halls, exhibition
halls, gymnasiums, courtrooms, libraries, and places of religious worship. A DOAS would not be required in buildings where the cooling or heating
system is 10 percent more efficient than code requirements.

A DOAS would also not be required in the building for occupancies for Residential (Group R), Factory and Industrial (Group F), High Hazard (Group
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H), Institutional (Group 1), Storage (Group S), and Utility and Miscellaneous (Group U).

Cost Impact: The code change proposal will increase the cost of construction

On average the incremental cost of adding a DOAS for several building prototypes (small, medium and large office, retail, and schools) was found to
be $880 per thousand square foot. The increased cost of requiring DOAS systems is more than offset by operating cost savings. When compared
to a code-minimum system upgrade, very high efficiency DOAS can reduce commercial building energy use by an average of 9% to 17% depending
on the type of DOAS system used in Climate Zone 4A. In California, installing a DOAS was found to save on average $4-$5 in operating costs for
every additional dollar spent to install a DOAS in a building. Buildings with DOAS systems not only save energy but also exhibit improved indoor air

quality which is especially important in businesses and schools.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Dedicated Outdoor Air Systems will increase overall energy
efficiency of space conditioning, therefore reducing strain on the electric grid would. As peak demand typically coincides with periods of high usage

in the buildings sector, this would increase the resiliency of the grid.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C403.3-21

This proposal doesn't have any public comments.
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EC-C403.3-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute)
Brief Description:

Requires dedicated outdoor air systems based on occupancy classifications. These systems would
deliver 100% outdoor air without requiring operation of the heating and cooling system fans for
ventilation air delivery.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was heard by the Energy Sub-Workgroup members in attendance at the Sub-Workgroup’s
meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman (Sierra Club)

e lLaura Baker (RECA)

e KC Bleile (Viridiant)

e Maggie Kelly Riggins (SEEA)

e Brian Clark (Habitat for Humanity)

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (HBAV)

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:
e Chelsea Harnish: Virginia Energy Efficiency Council
Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C403.3-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C403.3-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia

Other stakeholders in attendance and supporting the proposal:

e Ross Shearer
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o Covid has taught us the importance of fresh air in commercial spaces when occupied. EC
C403.3-21 would provide an important remedy for this feature. CO2 sensors can provide
the needed proxy, but good quality current designs do not normally monitor for CO2
levels except when there is a call for heating or cooling. This proposal should be
supported.

Other stakeholders in attendance and opposing the proposal:

e John Ainslie

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: William Penniman (Sierra Club — Virginia Chapter)
Opposition:

Names: Steve Shapiro (AOBA/VAMA)

DHCD Staff Notes:

e The Energy Sub-Workgroup members did not provide any reasons for supporting or opposing
the proposal.

e No specific reasons were offered by stakeholders for supporting or opposing the proposal during
the General Stakeholders Workgroup meeting.

Meeting summaries and proposal related information: Tab 10 - Page 38; Tab 11 - Page 21.
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EC-C403.4.1.6-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

DEMAND RESPONSE SIGNAL. A signal that indicates a price or a request to modify electricity consumption for a limited time period.

DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal.

C403.4.1.6 Demand responsive controls. All thermostatic controls shall be provided with demand responsive controls capable of the following:
1. Automatically increasing the zone operating cooling set point by a minimum of 4°F (2.2°C)

2. Automatically decreasing the zone operating heating set point by a minimum of 4°F (2.2°C)

3. Automatically decreasing the zone operating cooling set point by a minimum of 2°F (1.1°C)

4. Automatically increasing the zone operation heating set point by a minimum of 2°F (1.1°C)

5. Both ramp-up and ramp-down logic to prevent the building peak demand from exceeding that expected without the DR implementation.

The thermostatic controls shall be capable of performing all other functions provided by the control when the demand responsive controls are not
available. Systems with direct digital control of individual zones reporting to a central control panel shall be capable of remotely complying.

Exception: Health care and assisted living facilities.

Reason Statement: This proposal requires that thermostats in commercial buildings have demand control functionality that can be used to adjust
thermostat set-points. Since this requirement is part of the construction code, it will not require buildings to participate in any demand response
programs. But it will ensure that buildings are capable of participating, so that Virginia buildings will be able to help integrate building loads with
available production.

Grid flexibility is one of the foundations of achieving meaningful decarbonization of building energy as it is an essential element of decarbonizing the
electrical grid. Carbon free energy sources like solar and wind have varying production over the course of the day and the year. Demand
responsive controls that can respond to demand response signals enable buildings to shape their loads to better align with available energy
production. This could come in the form of curtailing energy use when demand is high or utilizing excess production for building tasks like pre-
conditioning spaces or service hot water when demand is lower.

The ability to adjust by 4 degrees was chosen based on demand flexibility requirements in California’s energy code Title 24 Part 6. This will align the
requirements with the biggest American market — which is also a neighboring market — for demand responsive thermostats. The proposal includes
an exemption for thermostats serving health care and assisted living facilities as these are occupancies where climate control can be related to
health care.

Cost Impact: The code change proposal will increase the cost of construction

Demand responsive functionality will present a cost-saving opportunity for buildings in the future. More and more utilities are moving beyond
voluntary programs and are expanding use of time-of-use rates for electricity as a tool for shaping demand. Installing demand-responsive
thermostats now will allow building tenants and owners to better control their utility costs.

Demand responsive functionality has been required in Title24 since the 2013 edition and was found cost effective in CA. In the 8 years since,
equipment prices have decreased (less than $60 for a basic DR thermostat7 compared to just under $30 for a basic 7-day programmable
thermostat8) and WA peak prices have increased.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Demand controlled thermostats will help integrate building loads
with available production, lowering energy demand. Therefore, this proposal increase resiliency by reducing overall demand on the grid.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus
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2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C403.4.1.6-21

This proposal doesn't have any public comments.

Proposal # 1037
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EC-C403.4.1.6— Staff Summary

Proponent: Ben Rabe, Diana Burk and Kimberly Newcomer (New Buildings Institute).
Brief Description:

The proposal requires that thermostats in commercial buildings have demand control functionality that
can be used to adjust thermostat set-points. Since this requirement is part of the construction code, it
will not require buildings to participate in any demand response programs. But it will ensure that
buildings are capable of participating.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was heard by the Energy Sub-Workgroup members in attendance at the Sub-Workgroup’s
meeting on March, 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman (Sierra Club — Virginia Chapter)
e KC Bleile (Viridiant)
e laura Baker (RECA)

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (HBAV)

e  Brian Clark (Habitat for Humanity)

e Maggie Kelley Riggins (SEEA)

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:
e Chelsea Harnish: Virginia Energy Efficiency Council
Energy Sub-Workgroup members not in attendance:

o Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C403.4.1.6-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C403.4.1.6-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia
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GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:
Names: William Penniman, Sierra Club — Virginia Chapter

e William Penniman (Sierra Club — Virginia Chapter), expressed support because this puts
technology in place for a critical measure to manage electric grids while keeping people
comfortable. The utility or third party would allow customers to opt in, giving control of the
short term fluctuation in energy flows, thereby smoothing out peaks to reduce costs. The
consumer is usually paid to opt in. It is growing in availability around the country and in Virginia.

Opposition:
Names: Steve Shapiro (AOBA/VAMA); Michael O’Connor (Petroleum and Propane Associations)

e Steve Shapiro (AOBA/VAMA), pointed out that the proposal based the 4 degrees criteria on the
California energy code.
e Michael O’Connor (Petroleum and Propane Associations), asked who makes the decisions for
large groups of buildings?
=  Proponent responded — The utility or third party provider would, but this
provides the technology for the owner to opt in.

DHCD Staff Notes:

The Energy Sub-Workgroup members did not provide any reasons for supporting or opposing the
proposal.

Meeting summaries and proposal related information: Tab 10 - Page 39; Tab 11 - Page 22.
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EC-C403.15-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)

2021 International Energy Conservation Code

Add new text as follows:

DESSICANT DEHUMIDIFICATION SYSTEM. A mechanical dehumidification technology that uses a solid or liquid material to remove moisture
from the air.

INTEGRATED HVAC SYSTEM. An HVAC system designed to handle both sensible and latent heat removal. Integrated HVAC systems may
include, but are not limited to HVAC systems with a sensible heat ratio of 0.65 or less and the capability of providing cooling, dedicated outdoor air
systems, single package air conditioners with at least one refrigerant circuit providing hot gas reheat, and dehumidifiers modified to allow external
heat rejection.

DEHUMIDIFIER. A self-contained, electrically operated, and mechanically encased product with the sole purpose of dehumidifying the space
consisting of 1) a refrigerated surface (evaporator) that condenses moisture from the atmosphere, 2) a refrigerating system, including an electric
motor, 3) an air-circulating fan, and 4) a means for collecting or disposing of the condensate. A dehumidifier does not include a portable air
conditioner, room air conditioner, or packaged terminal air conditioner.

C403.15 Dehumidification in spaces for plant growth and maintenance. Equipment that dehumidifies building spaces used for plant growth and
maintenance shall comply with one of the following:

1. Dehumidifiers requlated under federal law in accordance with DOE 10 CFR 430 and tested in accordance with the test procedure listed in DOE 10
CFR 430 and DOE 10 CFR 430, Subpart B, Appendix X or X1 as applicable.

2. Integrated HVAC system with on-site heat recovery designed to fulfill at least 75 percent of the annual energy for dehumidification reheat;

3. Chilled water system with on-site heat recovery designed to fulfill at least 75 percent of the annual energy for dehumidification reheat; or

4.Solid or liquid desiccant dehumidification system for system designs that require dewpoint of 50°F or less.

Revise as follows:

DOE US Department of Energy
c/o Superintendent of Documents 1000 Independence Avenue SW
Washington, DC 20585

10 CFR, Part 430—2015 Energy Conservation Program for Consumer Products: Test Procedures and Certification and Enforcement
Requirement for Plumbing Products; and Certification and Enforcement Requirements for Residential
Appliances; Final Rule
Table C403.15

Reason Statement: Indoor agriculture energy usage is projected to grow significantly nationwide in this decade, driven in large part by state
legalization of medical and recreational marijuana across the country. In 2017, a total of 20 million square feet of building space was dedicated to
growing crops indoors. Since Virginia legalized recreational marijuana on July 1, 2021, this industry will also experience sharp growth in Virginia.
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Energy use by HVAC systems in indoor horticulture facilities can account for 30 to 65% of energy use - primarily because these systems must
maintain specific humidity and temperature levels to promote plant growth. Section 403 already requires HVAC systems meet a certain efficiency
threshold but does not address the efficiency of dehumidification systems. The proposed language provides projects with a range of efficient
dehumidification strategies. Indoor grow facilities can install dehumidifiers that meet federal minimum efficiency requirements. The proposal also
provides options for solid or liquid desiccant dehumidification systems, for utilizing recovered energy in integrated HVAC systems, and for chilled
water systems that can meet dehumidification reheat needs.

The incremental cost of installing more efficient dehumidification systems is around $8.11 per square foot of canopy. This measure results in
significant energy savings of between 212 to 255 TDV kBtu/yr per square foot of canopy in Climate Zones 2-4. Every dollar spent to install more
efficient equipment resulted in between $2.33 and $2.80 in operating and maintenance cost savings over the life of the system.

This proposal is based largely on the requirements listed in Section 120.6(h)1 of Title 24-2022 and is similar to requirements adopted in Denver, CO
and being considered for adoption in Washington State, Michigan, and lllinois.

Cost Impact:

The incremental cost of installing more efficient dehumidification systems is around $8.11 per square foot of canopy. This measure results in
significant energy savings of between 212 to 255 TDV kBtu/yr per square foot of canopy in Climate Zones 2-4. Every dollar spent to install more
efficient equipment resulted in between $2.33 and $2.80 in operating and maintenance cost savings over the life of the system.

References:

Final CASE Report: Controlled Environment Horticulture, California Statewide Codes and Standards Enhancement (CASE) Program, Oct. 2020,
https :/title24stakeholders.com/wp-content/uploads/2020/10/2022-T24-NR-CEH-Final- CASE-Report.pdf.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Indoor agricultural facilities place a huge demand on the local
energy supply, rivaling that of data centers. The dehumidification proposal will significantly reduce energy demand of these facilities and therefore
increase resiliency by reducing overall demand on the local grid where facilities are being added.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C403.15-21

This proposal doesn't have any public comments.
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Proposal # 1036
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EC-C403.15- Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute); Kimberly
Newcomer (New Buildings Institute).

Brief Description:

The proposal sets efficiency requirements for dehumidification systems. Intended to address the
growing indoor agriculture energy usage largely due to state legalization of medical and recreational
marijuana.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e William Penniman (Sierra Club — Virginia Chapter)
o Marijuana growing operations are huge consumers of energy. He supports both
proposals (EC-C403.15 and EC-C405.4-21) dealing with these operations.
e Brian Clark (Habitat for Humanity)
e laura Baker (RECA, alternate for Eric Lacey)
e Maggie Kelley Riggins (SEEA)

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (HBAV)

e KC Bleile (Viridiant)

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:
e Chelsea Harnish: Virginia Energy Efficiency Council
Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C403.15-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C403.15-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia
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Other stakeholders in attendance and opposing the proposal:
e John Ainslie (HBAV Alternate)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: William Penniman, Sierra Club — Virginia Chapter

e  William Penniman (Sierra Club — Virginia Chapter)
o Stated this is a case where Virginia should learn from other states. Code changes should
be done before the buildings are up and running.

Opposition:
Names: Andrew Clark (HBAV)

e Andrew Clark (HBAV)
o Raised concerns about the lack of industry involvement and representation to discuss
this proposal.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 39; Tab 11 - Page 23.
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EC-C404.11-21

Proponents: Ben Rabe (ben@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)
2021 International Energy Conservation Code
Add new text as follows:

DEMAND RESPONSE SIGNAL. . A signal that indicates a price or a request to modify electricity consumption for a limited time period.

DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal.

C404.11 Demand Responsive water heating. Electric storage water heaters with a rated water storage volume between 40 and 120 gallons and a
nameplate input rating equal to or less than 12kW shall be provided with demand responsive controls that comply with Table C404.11
Exceptions:

1.Water heaters that provide a hot water delivery temperature of 180°F (82°C) or greater

2. Water heaters that comply with Section 1V, Part HLW or Section X of theASME Boiler and Pressure Vessel Code

3. Water heaters that use 3-phase electric power

:Fable C404.11

Equioment Rated Water |Controls
TJ_S_ Storage
lype Volume Before 7/1/2025 As of 7/1/2025
Electric ANSI/CTA-2045-B Level 1 and also capable of initiating water ANSI/CTA-2045-B Level 2, except “Price Stream
Storage 40-120 - . . ’ ) - ’
heating to meet the temperature set point in response to a demand [Communication” functionality as defined in the
Water gallons -
— response signal. standard.
heaters
Revise as follows:
ASM E American Society of Mechanical Engineers
Two Park Avenue
New York, NY 10016-5990
ANSI American National Standards Institute

25 West 43rd Street, 4th Floor
New York, NY 10036

Reason Statement: Water heaters can provide significant load shifting and energy storage capacity in many building types. ANSI/CTA-2045
standardizes the socket, and communications protocol, for heat pump water heaters so they can communicate with the electricity grid other demand
response signal providers. In addition, 2045 adds control and communications requirements for mixing valves in HPWH to enable them to provide
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greater storage capacity to support increased load shifting. The addendum also creates a definition of demand responsive control to ensure its
consistent use throughout the code. ANSI/CTA-2045 is the industry standard for demand responsive controls for water heaters, but the requirement
allows for other protocols to be approved by the building official.

This proposal requires that water heaters with integrated storage tanks have this demand control functionality. The requirement is limited to electric
water heaters with integrated storage tanks. It only applies to water heaters over 20 gallons in order to exclude small, point-of-use water heaters;
these water heaters also only have very small capacity for demand response. Water heaters in health care facilities are also exempted since the
hot water provided can be considered a part of health care. The requirement would also not apply to large water heating systems, as they generally
have separate storage tanks. These water heaters subject to this requirement generally serve lavatories and kitchenettes in commercial buildings
and some water heating approaches in mid-rise residential. Grid flexibility is one of the foundations of achieving meaningful decarbonization of
building energy as it is an essential element of decarbonizing the electrical grid. Carbon free energy sources like solar and wind have varying
production over the course of the day and the year. Demand responsive controls that can respond to demand response signals enable buildings to
shape their loads to better align with available energy production. This could come in the form of curtailing energy use when demand is high or
utilizing excess production for building tasks like pre-conditioning spaces or service hot water when demand is lower. Demand control functionality
will also present a cost-saving opportunity for buildings in the future.

More and more utilities are moving beyond voluntary programs and are expanding use of time-of-use rates for electricity as a tool for shaping
demand. Installing demand-responsive lighting controls now will allow building tenants and owners to better control their utility costs. Since this
requirement is part of the construction code, it will not require buildings to participate in any demand response programs. But it will ensure that
buildings are capable of participating, so that VA buildings will be able to help integrate building loads with available production.

Cost Impact: The code change proposal will increase the cost of construction

Grid-integrated controls for water heaters which costs around $173 become cost effective when enrolled in a demand response program. Armada
Power customers in Ohio who enrolled their water heaters in a demand response program saved $184 annually by enrolling in the program. If
utilities nationwide instituted a similar program to shape demand, a customer could reap $12 in energy cost savings for every $1 spent on the
additional controls

Resiliency Impact Statement: This proposal will increase Resiliency
Demand responsive controls allow for utilities to send and buildings to receive signals to ramp up or down set points based on a variety of
conditions. This communication ability is a critical aspect of resilience for our communities.

Storage water heaters have a unique capability to act as thermal storage “batteries”. By allowing water heaters to receive a signal from the grid,
water can be heated at a time when overall demand, price signals or carbon emissions are at their lowest. Pre-heating water in this way can help to
lessen peak demands on the grid, creating grid resiliency, reduce costs for consumers, creating financial resiliency, and help absorb excess
renewable generation, or at a minimum engage during the cleanest hours of generation, reducing carbon emissions and climate impact of water
heating.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved
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[None

Public Comments for: EC-C404.11-21

This proposal doesn't have any public comments.

Proposal # 1038
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EC-C404.11- Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute); Kimberly
Newcomer (New Buildings Institute).

Brief Description:

The proposal requires water heaters with integrated storage tanks to have demand control
functionality.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:
e  William Penniman (Sierra Club — Virginia Chapter)
Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (HBAV)

e KC Bleile (Viridiant)

e Brian Clark (Habitat for Humanity)

e Maggie Kelley Riggins (SEEA)

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e laura Baker (RECA, alternate for Eric Lacey)

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C404.11-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C404.11-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia

Other stakeholders in attendance and opposing the proposal:

e John Ainslie (HBAV Alternate)
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e Michael O’Connor (Virginia Petroleum & Convenience Marketers Association and Virginia
Propane Association)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: William Penniman, Sierra Club — Virginia Chapter

e William Penniman (Sierra Club — Virginia Chapter)
o Supports as this would help the grid, and users are paid to participate.

Opposition:

Names: Andrew Clark (HBAV), no specific reasons provided.

DHCD Staff Notes:

The Energy Sub-Workgroup members did not provide any reasons for supporting or opposing the
proposal.

Meeting summaries and proposal related information: Tab 10 - Page 39; Tab 11 - Page 23.
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EC-C405.4-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)

2021 International Energy Conservation Code
Revise as follows:

GREENHOUSE. A structure or a thermally isolated area of a building that maintains a specialized sunlit environment with a skylight roof ratio of
50% or more above the growing area exclusively used for, and essential to, the cultivation, protection or maintenance of plants.Greenhouses are
those that are erected for a period of 180 days or more.

Add new text as follows:

HORTICULTURAL LIGHTING.
Electric lighting used for horticultural production, cultivation or maintenance.

PHOTOSYNTHETIC PHOTON EFFICACY (PPE). Photosynthetic photon flux emitted by a light source divided by its electrical input power in
units of micromoles per second per watt, or micromoles per joule (umol/J) between 400-700nm as defined by ANSI/ASABE S640.

Revise as follows:

C405.4 Lighting for plant growth and maintenance. NoetHess-than-95percentof-the-permanently

Permanently installed luminaires used for plant growth and maintenance shall have a photosynthetic photon efficacy of not less than 1.7 umol/J for
horticultural lighting in greenhouses and not less than 1.6 1.9 umol/J for all other horticultural lighting. Luminaires for horticultural lighting in
greenhouses shall be controlled by a device that automatically turns off the luminaire when sufficient daylight is available. Luminaires for horticultural
lighting shall be controlled by a device that automatically turns off the luminaire at specific programmed times.

Reason Statement: Indoor agriculture energy usage is projected to grow substantially nationwide over the next several years, driven in large part
(but not entirely) by the legalization of medical and recreational marijuana across the country. This growth is going to occur rapidly in Virginia since
Virginia legalized recreational marijuana on July 1, 2021. A total of 46 million square feet of grow area in the U.S. is lit by electric horticultural lighting,
58% of which was in supplemental greenhouses, 41% in non-stacked indoor farms, and 1% in vertical farms. Lighting in greenhouses operate on
average 2,120 hours per year or 6 hours per day and lighting in non-stacked indoor operations were on 5,475 hours per year or 15 hours per day.
Because of these long operating hours, lighting can account for 50 to 80% of a facilities energy use in indoor operations and 30% of energy use in
greenhouses. Because sales of both recreational and medical marijuana are becoming legal across the country, it is critical to ensure these facilities
are as efficient as possible. Because of the large opportunity for energy savings, the 2021 IECC has already adopted requirements for lighting in
these applications using the efficiency metric of umol/J (micromoles per Joule) which was developed in collaboration with the American Society of
Agricultural and Biological Engineers to measure the efficacy of lighting used for plant growth. A double-ended High Pressure Sodium (HPS)
luminaire can meet the existing 2021 IECC standard of 1.6 umol/J. The proposed requirement increases the efficacy level required to 1.9 umol/J.
This new efficacy standard does not require a technology shift within indoor horticulture because slightly more efficient double-ended HPS lamps
that meet the existing standard can also meet the proposed standard. Because a technology shift is not required, the additional energy savings from
increasing the standard from 1.6 pmol/J to 1.9 umol/J for indoor operations is very cost-effective. This proposed amendment also institutes a lower
efficacy requirement of 1.7 umol/J for greenhouses due to lower operating hours and thus longer payback periods in these applications. This
amendment also introduces requirements for lighting controls that are able to turn off the luminaire at specific times during the day and a lighting
control requirement for greenhouses to ensure lights are off when sufficient daylight is available. Finally, the amendment clarifies these requirements
by introducing horticultural lighting and photosynthetic photon efficacy as new definitions and by amending the definition for greenhouse. These
requirements are consistent with proposed Addendum ar-2019 recently released for public review to ASHRAE Standard 90.1 and with code
requirements proposed for inclusion in Section 120.6(h)2 of California’s Title 24-2022. The Technical Advisory Groups in Minnesota, Washington
State, and Washington D.C. are also recommending these efficacy requirements as amendments to their local commercial energy codes. This
proposal was also approved by the IECC Consensus Committee.

References:

Energy Savings Potential of SSL in Horticultural Applications. U.S. Department of Energy, Dec. 2017,
https ://www.energy .gov/sites/prod/files/2017/12/f46/ssl_horticulture_dec2017.pdf.

Schimelpfenig, Gretchen. Energy Efficiency for Massachusetts Marijuana Cultivators, Resource Innovation Institute, Sept. 2020,

resourceinnovationinstitute.wildapricot.org/RII-REPORTS/.

Final CASE Report: Controlled Environment Horticulture, California Statewide Codes and Standards Enhancement (CASE) Program, Oct. 2020,
https :/title24stakeholders.com/wp-content/uploads/2020/10/2022-T24-NR-CEH-Final- CASE-Report.pdf.
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15-Day Express Terms 2022 Energy Code - Residential and Nonresidential, California Energy Commission, 14 July 2021,
https :/efiling.energy.ca.gov/GetDocument.aspx ?tn=238848.

Proposed Addendum ar to Standard 90.1-2019, Energy Standard for Buildings Except Low-Rise Residential Buildings, ASHRAE, Aug. 2021,
http://osr.ashrae.org/Online-Comment-Database/ShowDoc2/T able/DocumentAttachments/FileName/3689-
90.1(2019)ar%20PPR1%20Draft.pdf/download/false.

Cost Impact: The code change proposal will increase the cost of construction

This proposal will result in no additional cost for growers using greenhouses because there is little to no cost difference between luminaires meeting
the current 2021 IECC requirement of 1.6 umol/J and the proposed requirement of 1.7 umol/J and because lighting control requirements are already
common practice for these applications. For indoor grow operations, the cost of purchasing a luminaire that meets a 1.9 umol/J requirement vs a 1.6
pumol/J would result in increased costs of approximately $13/square foot. Assuming an electricity rate of 11.09 cents/kWh, annual energy cost
savings from this code proposal is approximately $4.55/square foot resulting in a three-year simple payback period.

References:

Morlino, Lauren, Emerging Technologies & Services Manager at Vermont Energy Investment Corporation . Re: Cost Information for VT Luminaires,
21 June 2021.

Final CASE Report: Controlled Environment Horticulture, California Statewide Codes and Standards Enhancement (CASE) Program, Oct. 2020,
https :/title24stakeholders.com/wp-content/uploads/2020/10/2022-T24-NR-CEH-Final- CASE-Report.pdf.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Indoor agricultural facilities place a huge demand on the local
energy supply, rivaling that of data centers. The lighting proposal will significantly reduce energy demand of these facilities and therefore increase
resiliency by reducing overall demand on the local grid where facilities are being added.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C405.4-21

This proposal doesn't have any public comments.

Proposal # 1035
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EC-C405.4- Staff Summary

Proponent: Ben Rabe (New Buildings Institute)

Brief Description:

The proposal adds minimum energy efficiency requirements for permanently installed lighting used for
interior plant growth.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

The following Energy Sub-Workgroup members in attendance were in support of this proposal:

William Penniman (Sierra Club)

o During discussions for EC-C403.15 stated that marijuana growing operations are huge
consumers of energy. He supports both proposals (EC-C403.15 and EC-C405.4-21)
dealing with these operations.

Brian Clark (Habitat for Humanity)

The following Energy Sub-Workgroup members in attendance were in opposition of this proposal:

Andrew Clark (HBAV)

Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:

Chelsea Harnish: Virginia Energy Efficiency Council
KC Bleile (Viridiant)

Laura Baker (RECA, alternate for Eric Lacey)
Maggie Kelley Riggins (SEEA)

Energy Sub-Workgroup members not in attendance:

Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C405.4-21 discussion and voting.

Jim Canter: Virginia Building and Code Officials Association

Bettina Bergoo: Virginia Department of

Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C405.4-21 discussion and voting.

Energy Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

Corey Caney: International Association of Electrical Inspectors, Virginia
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Other stakeholders in attendance and opposing the proposal:
e John Ainslie (HBAV Alternate)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: William Penniman, Sierra Club — Virginia Chapter

e William Penniman (Sierra Club — Virginia Chapter)
o When the marijuana industry develops, it will explode and put burden on the utilities. At
minimum, there should be lighting requirements in place up front. He thinks it's a
sensible proposal and he supports it.

Opposition:
Names: Andrew Clark (HBAV)

e Andrew Clark (HBAV)
o Would want people from the industry involved to be able to provide input.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 40; Tab 11 - Page 24.
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EC-C405.10-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Energy Conservation Code
Add new text as follows:

C202 General Definitions (Commercial). SECTION C202 GENERAL DEFINITIONS

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles. buses. trucks. vans, electric motorcycles
and the like, which is primarily powered by an electric motor that draws current from a rechargeable storage battery. A “plug-in hybrid” is a type of
electric vehicle which relies on a combination of a rechargeable storage battery and another source of motive power.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). The conductors, including the ungrounded, grounded, and equipment grounding conductors,

and the Electric Vehicle connectors, attachment plugs. and all other fittings, devices. power outlets, or charging apparatus installed specifically for
the purpose of transferring energy between the premises wiring and the Electric Vehicle.

EVSE INSTALLED SPACE. A designated parking space which is provided with EVSE, including an energized branch circuit with at least 40-
ampere, 208/240 volts capacity that connects electric panel capacity to charging apparatus located within three feet of the parking space.

EV CAPABLE SPACE. A designated parking space which is provided with electrical panel capacity and space to support a minimum 40-ampere,
208/240-volt branch circuit for EVSE, and with an adequately-sized raceway from the panel to a clearly identified location within three feet of the
parking space, to support future EVSE.

EV READY SPACE. A designated parking space which is provided with one 40-ampere, 208/240-volt dedicated branch circuit and adequate electric
panel capacity and space to electrify EVSE. The circuit shall terminate in a suitable termination point, such as a receptacle, junction box, or an
EVSE. located within three feet of the parking space.

C405.10 Electric Vehicle (EV) charging for multifamily construction.. New multifamily construction shall provide and facilitate future installation
and use of Electric Vehicle Supply Equipment (EVSE) in accordance with the National Electrical Code (NFPA 70) and C405.10.1.

Exception: EVSE Installed, EV Ready Spaces and EV Capable Spaces are not required where no parking spaces are provided to residents.

C405.10.1 Multifamily EV Readiness. Multifamily buildings not covered by R404.2 (N1104.2) shall provide EVSE Installed Spaces, EV Ready
Spaces and EV Capable Spaces in proportion to the number of dwelling units in accordance with Table C405.10.1, such that the total number of
such spaces equals the number of dwelling units for which parking spaces are made available to residents. Where the calculation of percentages of
spaces to be served results in a fractional parking space, it shall round up to the next whole number. If a multifamily project is built in phases, the
minimum number of EV Installed, EV Ready and EV Capable spaces shall be determined separately for each phase. Raceways to outdoor parking
spaces shall be located underground and protected from water.

Table C405.10.1

Minimum EVSE Installed, EV Ready and EV Capable Spaces in Large Residential Buildings.
Type of space Minimum number of spaces installed at completion of construction or phase of construction

EVSE Installed Spaces |Greater of 1 or 15% of total number of dwelling units

EV Ready Spaces Greater of 1 or 15% of total number of dwelling units

EV Capable Spaces Total number of dwelling units minus the sum of (EVSE Installed and EV Ready spaces)

C405.10.2 Identification. The service panel or subpanel circuit directory shall identify the spaces reserved to support EV charging as “EVSE
Installed,” “EV Capable” or “EV Ready” and shall be updated as EVSE Installed Spaces are created. The raceway location shall be permanently and
visibly marked as “EV Capable”. Construction documents shall indicate the raceway termination point and proposed location of future EV spaces
and EV chargers. Construction documents shall also provide information on amperage of future EVSE, raceway methods, wiring schematics and
electrical load calculations to verify that the electrical panel service capacity and electrical system, including any on-site distribution transformers,
have sufficient capacity to simultaneously charge all EVs at all required EV spaces at the full rated amperage of the EVSE.

Reason Statement: This provision is designed to provide electric charging readiness for the growing use of electric vehicles (EVs) and to meet the
essential need to offer at-home charging to residents of multifamily dwellings many of whom own EVs or would like to acquire EVs in the future. ltis
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designed to minimize construction costs by phasing of EV charging development, with an emphasis on installing infrastructure during initial
construction. To limit costs, the proposal is tied to the number of dwelling units for which parking is provided, not the total number of parking
spaces. It also phases installation of chargers and branch circuits, with most of the emphasis being on the infrastructure of electric raceways and
space for equipment needed to deliver the electricity. The rate at which the raceways are put to use will depend on the growth of demand.

In the case of multifamily construction, the proposal requires defined numbers of initial EV Installed, EV Ready spaces and EV Capable Spaces. The
total of the three categories is tied to the number of dwelling units which are eligible for parking so that all residents have an opportunity to charge an
EV when one is acquired. The intent is to provide a modest number of EV Installed and EV Ready Spaces from the outset, with EV Capable Spaces
for the remainder up to the number of dwelling units for which parking is provided. Buildings that house individuals receiving medical or other care
may not provide parking to serve residents of all dwelling units. The proposal will benefit residents and the public, saving money and cutting
pollution.

EVs are growing in importance and will continue to grow in importance as climate risks compel shifting to vehicles that do not emit pollution and as
more people recognize the potential value of owning or leasing EVs. EVs will save EV users up to $1900 per year in operating expenses compared
to traditional vehicles (and more at today's high gas prices).[1] Those operating savings will further encourage EV sales growth and will greatly
exceed the costs of pre-wiring garages and installing other necessary infrastructure during construction. Installing during construction is much
cheaper than doing so by retrofit.

Vehicles are Virginia’s largest source of carbon-dioxide emissions from fossil fuel combustion.[2] Even based on today’s mix of generation in
Virginia, DOE estimates that EVs would reduce CO2 emissions by roughly two-thirds compared to vehicles combusting gasoline.[3] Emissions from
generation that supplies EVs will decline more as utilities' zero-carbon renewable energy replaces fossil-fuel generation. EVs’ direct emissions are
non-existent, which also has substantial health and pollution benefits compared to gasoline or diesel vehicles. Furthermore, in addition to the EV
user’s savings on annual operating costs (energy and maintenance), EV charging during off-peak periods can lead to a reduction of electric rates to
all utility customers.[4]There is a national goal to have 50% of new vehicles to be EVs by 2030.[5] Major vehicle manufacturers have committed to
shift production to EVs over the next 10 years with a number of manufactures committing to shift to 100% EV production in the next 5-10 years.[6].

At-home charging in conjunction with single and multifamily parking is important to meeting the needs of EV owners and to encourage charging
during utilities’ off-peak periods. According to research by JD Power, “80% of EV charging is done at home—almost always overnight—or while a
car is parked during the workday” and EV users strongly prefer Level 2 (220/240V) charging. [7]

As a matter of equity, it is vital that residents of multifamily dwellings have access to the benefits of EVs, including the large reductions of operating
costs and cleaner air. The absence of at-home EV charging is a major barrier for multifamily residents. The long periods required to fully charge an
EV (7-10 hours with Level 2 charging depending on the size of the battery and level of charge) virtually requires at-home access to charging
infrastructure. Off-peak charging can also save money on the electric rates. Going forward, utilities may get the added benefit of being able to draw
on the batteries of parked electric vehicles in order meet peak demands and balance fluctuating loads. The public infrastructure for charging is still
limited with relatively few "high speed" Level 3 chargers. Even when that public infrastructure is available, drivers have limited ability to take
advantage of off-peak rates without home-charging.

Installing the wiring and basic infrastructure during construction when walls are open, parking is being constructed and workers are present is much
cheaper than retrofitting. The presence of the wiring from the beginning (EV Ready) would permit low-cost installation of a different charging system
to meet EV owners' needs. The presence of raceways from the beginning (EV Capable) will make it easy to expand service as demand grows.
Failure to install the EV during infrastructure will create barriers to EV adoption and to the cost and pollution reductions that will come from EV
utilization. Those barriers will be particularly great in the context of multifamily dwellings where retrofit costs are much higher and landlords’ interests
conflict with those of tenants.

[1] See Consumer Reports, “EVs Offer Big Savings Over Traditional Gas-Powered Cars” (October 2020); Union of Concerned Scientists,

https //www.ucsusa.org/about/news/rural-communities-could-benefit-most-electric-vehicles (up to $1900/year savings for rural EV owners);
https://augustafreepress.com/deg-launches-clean-air-communities-program-aimed-at-driving-investment-in-electric-vehicle The police department
of Westport Connecticut achieved operating and maintenance savings of over $17,000 in its first year of using a Tesla Model 3 police car instead of
a fossil fuel vehicle. Among the department’s conclusions: after four years the Tesla will have saved enough money to buy another Tesla, and each
EV avoids emission of over 23 tons of CO2 per year and saves $8763 in environmental and health costs. https://www.teslarati.com/tesla-model-3-

westport-police-department-financial-analysis/

[2]https ://www.epa.gov/sites/production/files/2019-11/documents/co2ffc 2017.pdf

[3] DOE estimates that an EV in Virginia emits (via electric generation) less than a third as much CO2 as a gasoline-driven vehicle.
https://afdc.energy.gov/vehicles/electric_emissions.html ; https://evtool.ucsusa.org/

[4] See June 23, 2020 Comments of the Sierra Club to the State Corporation Commission in SCC Docket PUR-2020-00051, Electrification of Motor
Vehicles. As the comments explain, with managed off-peak charging and efficient rate structures, rising EV loads can drive down rates to all
customers. Regarding operating costs, an EV has very little maintenance costs and EV's electricity cost equivalent to a gallon of gasoline, in Virginia,
was $1.16 versus roughly $4.00/gallon today. https://www.energy.gov/maps/egallon

[5] https //www.whitehouse.gov/briefing-room/statements-releases/2021/08/05/fact-sheet-president-biden-announces-steps-to-drive-american-
leadership-forward-on-clean-cars-and-trucks/
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[6] EV sales are already increasing, and every major vehicle manufacturer has committed to expand EV production and even to go all-electric over
the next decade or so. Electric pick-up trucks will soon be available and there are long waiting lists for pick-ups. See

https ://www.reuters.com/business/autos-transportation/us-automakers-say-they-aspire-up-50-ev-sales-by-2030-sources-2021-08-04/

https ://www.forbes.com/wheels/news/automaker-ev-plans/ ; https://www.cnbc.com/2022/01/05/chrysler-kicks-off-plans-to-go-all-electric-by-2028-
with-airflow-concept.html

https ://www.electrive.com/2021/08/05/us-carmakers-aim-for-40-50-ev-sales-by-2030/

[7] https //www.forbes.com/wheels/news/jd-power-study-electric-vehicle-owners-prefer-dedicated-home-charging-stations/ See also James
Walkinshaw, Washington Post, Jan. 23, p.C4 (explaining the importance of home charging relative to public charging). Utilities’ energy sales are
lowest and cheapest in off-peak hours, particularly at night. A common utility strategy is to offer time-of-use rates with low night-time prices to
encourage off-peak EV charging. For EV customers to make use of such incentives, they will need access to overnight charging at home where
they spend the night.

Cost Impact: The code change proposal will increase the cost of construction

This code change proposal will somewhat increase the cost of constructing parking, but the increase will be small compared to the total cost of
building construction and to the annual savings and other benefits to residents and the public. The availability of at-home charging charging will save
residents money and avoid the higher costs of retrofitting in the future.The incremental cost of installing the electric equipment will be low when a
residence is constructed. It is easy to install the wires, panel capacity and conduits for electric vehicle charging--along with the rest of a dwelling’s
wiring--when parking for multifamily dwelling or a nonresidential building is being constructed. It is much harder and much more expensive to do so
as a retrofit. The branch circuit would cost a few dollars per foot, and raceways are also inexpensive.

The net benefits are clear. The costs per space of installing EV readiness during construction are less than the forecast savings of fuel and
maintenance costs for residents with EVs. As DOE has explained: "Installing infrastructure during new construction avoids the retrofit costs of
breaking and repairing walls, installing longer raceways, and using more expensive methods of upgrading service panels." See PNNL-31576,
"Electric Vehicle Charging for Residential and Commercial Energy Codes: Technical Brief" (July 2021). While the potential costs can vary widely,
they are reduced by addressing during initial construction, by taking advantage of upfront planning (e.g., as to locations of electrical systems and
parking), and by economies of scale. The PNNL report (p.12) showed that 12 EV spaces in a 60-space parking structure would cost $860 per
space with new construction or $2,370 per space with a retrofit, while 2 spaces in a 10 space lot would cost $930 per space with new construction
or $3,710 per space in a retrofit. It states (p.7), "The availability and ease of access to Level 2 and DCFC EVSE is a critical barrier to EV adoption. A
lack of pre-existing EV charging infrastructure, such as electrical panel capacity, raceways, and pre-wiring, can make the installation of a new
charging station cost-prohibitive for a potential EV-owner. (fnh omitted). Those costs would be a small fraction of new construction costs or rents, but
a potential barrier to later installation.

In a large multifamily building, the cost would be greater than for a single-family dwelling due the larger garage or parking lot size and possibly the
garage design. However, the costs of the infrastructure required by the proposal are still low compared to the overall construction cost, to potential
retrofit costs, to residents’ long-term savings from EVs, and to harm from impeding tenants’ ability to reduce carbon and other pollutants which will
reduce pollutants and benefit the public. The cost can be minimized by locating the EVSE (or future location for the EVSE) close to the electrical
panels.

The proposal limits the costs both by limiting the requirements to one covered space per dwelling unit and to a limited number of spaces planned for
employees and by deferring of much of the costs with respect to EV Ready and EV Capable spaces.

Staging, as spelled out in the Table, means that residents of every dwelling unit will have the opportunity to home-charge an EV, and the remaining
electrical wiring and charger costs would only be incurred as occupant demand grows. (Sharing EV chargers would further slow the rate of build
out; and, as demand evolves, lower capacity wire in the raceways might suffice for residents with plug-in hybrids.) The requirements for non-
residential buildings are likely to be less than for multifamily. In submissions to the IECC as part of the 2021 IECC review process, data indicated
that the cost of retrofitting commercial parking to EV ready status would be 3-8 times higher than doing to work at the time of building construction.
See IECC Proposal CE217-19 Part 1(Cost Impact discussion). Such high retrofit costs will deter future retrofits and act as a barrier to EV access by
residents of multifamily dwellings, potentially for decades.

Resiliency Impact Statement: This proposal will increase Resiliency
Expanding EV utilization will enhance resiliency in multiple ways.

It is anticipated that EV batteries can be connected to the grid to provide grid balancing and back up in the future.

Switching to EVs is also critical to resiliency because it will reduce CO2, CO, SO2, particulates, methane, and other harmful emissions from fossil-
fuel combusting vehicles and from producing and delivering gasoline and diesel fuel for use in vehicles. Unlike traditional vehicles with internal
combustion engines (“ICE”), electric vehicles emit no air pollution and are much more energy efficient than ICE vehicles. As Virginia's electric grid
shifts to zero-carbon generation, the emission reduction benefits will grow.

According to Virginia’s DEQ, “[t]he transportation sector is now the largest contributor of air pollutants and greenhouse gases in Virginia,” and
“[v]lehicle emissions are the largest single source of toxic and smog-forming air pollution in Northern Virginia and much of the rest of the country.”
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https ://www.deq.virginia.gov/air/clean-vehicles . Transportation accounts for 48.6% of Virginia’s CO2 emissions.
https ://www.eia.gov/environment/emissions/state/

Polluting emissions from internal combustion vehicles compound the risks of climate change and adversely impact public health. CO2 and other
emissions from fossil fuel combustion and production are the primary drivers of climate change. The most recent IPCC report confirms that rapid
reductions of greenhouse gas emissions is essential to avoid catastrophic climate impacts around the world. IPCC Sixth Assessment Report
(February 2022), https ://www.ipcc.ch/report/ar6/wg2/ Substantial harm has already occurred nationally and locally from global warming and much
worse will follow without rapid reductions of greenhouse gases (particularly CO2 and methane associated with fossil fuel production and
combustion). Virginia's coastal areas are among the most vulnerable to sea level rise and destructive storms. They already experience “sunny day
flooding,” and sea level rise is accelerating. https:/www.vims.edu/newsandevents/topstories/2020/sirc 2019.php Coastal areas are not the only
part of Virginia threatened by worsening storms. https:/www.wvtf.org/news/2022-04-28/study-shows-virginia-at-increased-risk-for-flash-floods-and-
landslides

Climate change is already harming Virginia and the harms will get much worse if we do not sharply reduce GHG emissions (particularly CO2 and
methane associated with fossil fuel production and combustion). The most recent report from NOAA indicates that Virginia may face 2 feet of sea
level rise by 2050 due to worsening climate change from human greenhouse gas emissions. https:/www.noaa.gov/news-release/us-coastline-to-
see-up-to-foot-of-sea-level-rise-by-2050 Virginia faces climate-driven sea level rise of 6.69 feet this century; the rate of sea level rise is
accelerating; the danger of climate-driven severe storms, storm-surges and flooding are rising; and climate change will increasingly harm human
health and lives, agriculture, businesses, military installations, private and public property, and Virginia’s economy.
http://www.vasem.org/reports/2021-the-impact-of-climate-change-on-virginias-coastal-areas/ Growing dangers also include rising atmospheric
and water temperatures that worsen heat-related illnesses, disruptions of economic activity, and harms to agriculture, fisheries, and our natural
heritage.

Because atmospheric CO2 from emissions is cumulative, Virginia has less chance of mitigating and recovering from those harms the longer we
delay maximizing energy savings and minimizing greenhouse gas pollution.

Shifting to EVs is a critical piece of the solution to global warming. Continuing to construct buildings that will not support use of clean EVs will make it
harder to achieve climate goals, particularly since the buildings will likely remain in place for 70 years or more. Constructing buildings that cannot
provide electric charging will also delay residents' ability to access large economic and energy savings from EV usage.

Building codes already recognize that fumes from traditional vehicles are dangerous. More broadly, small particle, SO2 and other pollution from
vehicles burning fossil fuels increases heart and lung disease, as well as cognitive and other disorders. https://blog.ucsusa.org/dave-reichmuth/air-
pollution-from-cars-trucks-and-buses-in-the-u-s-everyone-is-exposed-but-the-burdens-are-not-equally-shared/ As Virginia's electric grid shifts to
zero-carbon generation, the emission reduction benefits will grow particularly if we shift vehicles to clean electricity. Local air pollution harms caused
by vehicle pollution will also be reduced which will particularly benefit high-traffic areas, including low-income urban areas.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved

[Approved with Modifications
[ Carryover

[ Disapproved
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[None

Public Comments for: EC-C405.10-21

This proposal doesn't have any public comments.

Proposal # 1044
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EC-C405.10- Staff Summary

Proponent: William Penniman (Sierra Club — Virginia Chapter)
Brief Description:

Requires three types of electric vehicle (EV) charging parking spaces for multifamily buildings, EVSE
installed, EV capable and EV ready.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at their May 12,
2022, meeting with the decision to carry over the proposal to the meeting on May 19, 2022 to allow for
additional collaboration between stakeholders.

Energy Sub-Workgroup members in attendance at their May 12" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
o Had concerns regarding load letters from the power providers and the impact these
requirements may have.
e Chelsea Harnish: Virginia Energy Efficiency Council
e Eric Lacey: Responsible Energy Codes Alliance (RECA)
e K.C. Bleile: Viridiant
o Appreciated that the EV proposals were broken down into different proposals for single
family dwellings, multifamily and commercial as the feedback related to commercial
properties is not pertinent to single family dwellings.
e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)
o He discussed the proposal with the proponent and is in the process of getting feedback
from his members. There might be a number of parking spaces they could agree with.
e  William (Bill) Penniman: Sierra Club; Virginia chapter
Energy Sub-Workgroup members not in attendance at their May 12 meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

Additional feedback from other stakeholders in attendance:

e Ben Rabe (New Building Institute)
o Supported this proposal in addition to his EV proposal.
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e Sarah Thomas (The Vectre Corporation, representing The Virginia Association of Commercial
Real Estate). Stated that she is also reaching out to members about this and other EV proposals
and would like to carry this proposal over as well.

The proposal was also heard by the Sub-Workgroup at their May 19, 2022, meeting.

The discussion consisted of the proponent providing an update to the Sub-Workgroup indicating that he
continued collaboration with several stakeholders and requested to carry over the proposal to the
General Stakeholders Workgroup meeting in June with a hope that some agreement will be reached in
the meantime. Proponent did revise the proposal based on feedback received to include EV ready and
capable spaces in addition to EV installed spaces.

Energy Sub-Workgroup members in attendance at their May 19™" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
e Chelsea Harnish: Virginia Energy Efficiency Council

e Eric Lacey: Responsible Energy Codes Alliance (RECA)

o K.C. Bleile: Viridiant

e  William (Bill) Penniman: Sierra Club — Virginia chapter

Energy Sub-Workgroup members not in attendance at their May 19th meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

e Eric Lacey (Representing self)

o Comments from similar proposal, EC-C405.13(2)-21. As a Virginia resident, doesn’t think
it's a good idea to wait 3 more years to implement EV readiness. Electric vehicles are
not just the future, but are here now.

e Dan Willham (Fairfax County)

o Comments from similar proposal, EC-C405.13(2)-21. Supports the concept in general.
However, the 2021 ICC appeals board ruled this out of scope since it was not actually
energy conservation. If this does go forward, they would have to determine where to
put it, considering that it isn’t an energy-conservation measure.

=  Eric Lacey responded that the appeal ruling was more of a technicality.
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Opposition:

e Steve Shapiro (AOBA/VAMA)

o AOBA and VAMA are in opposition to this proposal and all the other EV proposals. There
has been a lot of discussion around these EV proposals with no agreement as of yet.
Also, there are concerns around fire safety that still need to be addressed and
integrated with the other EV proposals.

e Andrew Clark (HBAV)

o Agrees with Steve Shapiro’s comments. Even though EV may be the way to go in the
future, more discussion is needed to ensure that the codes address all concerns. HBAV is
opposed to this proposal.

e David Beahm (Warren County)

o Agrees with comments from Steve Shapiro and Andrew Clark. Also has concerns
regarding accessible parking.

e Sarah Thomas (Virginia Association for Commercial Real Estate)

o Virginia Association for Commercial Real Estate is opposed to this proposal. She’s also in
agreement with the other comments in opposition.

DHCD Staff Notes:

Please note there is a similar staff proposal, EC-C405.13(2)-21, related to EV charging for multi-family
buildings. Only one of these proposals should be approved if the board chooses to do so.

There is also a commercial version of this proposal, EC-C405.11.1. These proposals can be considered
independently.

Meeting summaries and proposal related information: Tab 10 - Page 77; Tab 11 - Page 35; Tab 11 -
Page 41.
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EC-C405.11.1-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Construction Code
Add new text as follows:

C202 GENERAL DEFINITIONS. Add:

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles. buses. trucks, vans, electric motorcycles
and the like, which is primarily powered by an electric motor that draws current from a rechargeable storage battery. A “plug-in hybrid” is a type of
electric vehicle which relies on a combination of a rechargeable storage battery and another source of motive power.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). The conductors, including the ungrounded, grounded, and equipment grounding conductors,

and the Electric Vehicle connectors, attachment plugs. and all other fittings, devices. power outlets, or charging apparatus installed specifically for
the purpose of transferring energy between the premises wiring and the Electric Vehicle.

EVSE INSTALLED SPACE. A designated parking space which is provided with EVSE, including an energized branch circuit with at least 40-
ampere, 208/240 volts capacity that connects electric panel capacity to charging apparatus located within three feet of the parking space.

EV CAPABLE SPACE. A designated parking space which is provided with electrical panel capacity and space to support a minimum 40-ampere,
208/240-volt branch circuit for EVSE, and with an adequately-sized raceway from the panel to a clearly identified location within three feet of the

parking space, to support future EVSE.

EV READY SPACE. A designated parking space which is provided with one 40-ampere, 208/240-volt dedicated branch circuit and adequate electric
panel capacity and space to electrify EVSE. The circuit shall terminate in a suitable termination point, such as a receptacle, junction box, or an
EVSE. located within three feet of the parking space.

C405.11.1 EV Readiness for Certain Commercial Buildings Other Than Multifamily. Commercial construction other than multifamily that
includes parking spaces for use by employees or students shall, at a minimum, provide EVSE Installed, EV Ready and EV Capable Parking
Spaces shown in Table C405.11.1. Where the calculation of percentages of spaces to be served results in a fractional parking space, it shall round
up to the next whole number. If a covered project is built in phases, the minimum number of required spaces shall be determined separately for each
phase. Raceways to outdoor parking spaces shall be located underground and protected from water.

EXCEPTIONS: EVSE Installed. EV Ready and EV Capable Parking Spaces are not required for parking intended for vehicle inventory, vehicle
storage, construction equipment, commercial customer use or farms.

TABLE C405.11.1
Number of EV Ready Spaces for Certain Non-Multifamily Construction.

Type of building/space EVSE Installed EV Ready EV Capable

Office, manufacturing or Greater of 1 or 5% of employee Greater of 1 or 10% of employee Greater of 1 or 20% of such spaces
processing plants with more than |spaces spaces of employee spaces

10 parking spaces for employees

Hotel, motel, extended stay, Greater of 1 or 5% of sleeping units | Greater of 1 or 10% of sleeping units | 30% of sleeping units if more than 10
other temporary lodging if more than 10 such units if more than 10 such units such units

Educational institutions if more Greater of 1 or 5% of spaces Greater of 1 or 10% of spaces Greater of 1 or 20% of spaces

than 10 spaces to be provided provided to faculty and other provided to faculty and other provided to faculty and other

for faculty and other employees |[employees and 1 or 5% spaces employees and 1 or 5% of spaces |employees and 1 or 10% of spaces
or students provided to students provided to students provided to students

Reason Statement: This provision is designed to provide electric charging readiness for the growing use of electric vehicles (EVs) and to meet the
need for some EV charging capabilities for certain workplaces, temporary lodgings, and educational venues. It recognizes that employees,
travelers and students may travel considerable round-trip distances from home or may not have access to at-home charging. Substantially or fully
charging an EV can take many hours, which fits with a typical workday or overnight at home, but not along the roadway as an addition to a typical
commute. The proposal will benefit businesses and their employees and students. It will also benefit the public and enhance the economy by
cutting air, water and climate pollution from internal combustion engines; by saving money for vehicle users; by saving time by charging vehicles
when they are going to be parked anyway, and by reducing noise pollution. Reductions of air and climate pollution will have huge health, safety and
infrastructure benefits.

The proposal is designed to minimize costs through phasing of EV development, with an emphasis on installing infrastructure during initial
construction. Installing the wiring and basic infrastructure during construction is much cheaper than retrofitting. The proposal requires a relatively
small upfront investment in infrastructure, with easy installation of additional chargers (EVSE) as needs grow. It assumes that there is a lesser need
for workplace and customer EV charging than at-home charging (assuming at-home charging develops), but recognizes that some EV charging
capabilities are needed at workplaces and commercial venues. Not everyone will have access to at-home EV charging, and many employees will
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need some workplace charging to support expanded EV usage. Residents of older buildings and ones who rely on street parking are unlikely to get
at-home charging for many years, if ever.

The proposal focuses on employees, travelers and students because of their unique needs and the likelihood that they will be able to use EV
charging for a period of hours. Employees typically must work regular daily schedule; must commute farther to work than customers do for
shopping; are likely to be at their workplace for extended periods; and have less time for roadside-charging. Travelers who drive will generally need
overnight charging at places of lodging.

The intent is to provide a modest number of EV Installed and EV Ready Spaces from the outset, with EV Capable Spaces available for easy
charging expansion as demand rises.

Providing access to at-work charging is also important as a matter of equity since residents of older, multifamily dwellings and townhouses are least
likely to have access to at-home charging. Although the purchase cost of EVs is currently higher than the low end of vehicles with combustion
engines, the purchase price is falling as competition grows and, more importantly, the EV savings in fuel and maintenance costs more than pay for
the initial price difference. Also, air pollution from traditional vehicles is particularly harmful to low-income residents of Virginia.

EVs are growing in importance and will continue to grow in importance as climate risks compel shifting to vehicles that do not emit pollution and as
more people recognize the potential value of owning or leasing EVs. EVs will save EV users up to $1900 per year in operating expenses compared
to traditional vehicles (based on prices when those reviews were done, which were considerably lower than the $4.00/gallon or so seen today).[1]
Those operating savings will encourage EV sales growth and will greatly exceed the costs of pre-wiring parking lots and installing other necessary
infrastructure during construction. Installing during construction is much cheaper than doing so by retrofit.

Vehicles are Virginia’s largest source of carbon-dioxide emissions from fossil fuel combustion.[2] Even based on today’s mix of generation in
Virginia, DOE estimates that EVs would reduce CO2 emissions by roughly two-thirds compared to vehicles combusting gasoline.[3] Emissions from
generation that supplies EVs will decline more as utilities' zero-carbon renewable energy replaces fossil-fuel generation. EVs’ direct emissions are
non-existent, which also has substantial health and pollution benefits compared to gasoline or diesel vehicles.

Unfortunately, charging EVs is a time-consuming process. Even “Level 2" (40 amp, 208-240Volt) charging will only add 20-30 miles of range per
hour of charging; while Level 1 provides approximately 5 miles per hour of charging. That creates a significant problem for individuals who cannot
charge at work or home.

There is a national goal to have 50% of new vehicles to be EVs by 2030.[4] Major vehicle manufacturers have committed to shift production to EVs
over the next 10 years with a number of manufactures committing to shift to 100% EV production in the next 5-10 years.[5]. According to research
by JD Power, “80% of EV charging is done at home—almost always overnight—or while a car is parked during the workday” and EV users strongly
prefer Level 2 (220/240V) charging. [6] The opportunity to charge at work is critical for long-distance commuter and for drivers who cannot install
at-home charging due to their reliance on street parking or living in older buildings that lack parking or charging. The availability of at-work and at-
home charging will substantially reduce barriers to EV adoption that arise from the inconveniences that EV charging is slower than pumping
gasoline.. Going forward, utilities may get the added benefit of being able to draw on the batteries of parked electric vehicles in order meet peak
demands and balance fluctuating loads..

[1] See Consumer Reports, “EVs Offer Big Savings Over Traditional Gas-Powered Cars” (October 2020); Union of Concerned Scientists,
https://www.ucsusa.org/about/news/rural-communities-could-benefit-most-electric-vehicles (up to $1900/year savings for rural EV owners);
https://augustafreepress.com/deq-launches-clean-air-communities-program-aimed-at-driving-investment-in-electric-vehicle The police department
of Westport Connecticut achieved operating and maintenance savings of over $17,000 in its first year of using a Tesla Model 3 police car instead of
a fossil fuel vehicle. Among the department’s conclusions: after four years the Tesla will have saved enough money to buy another Tesla, and each
EV avoids emission of over 23 tons of CO2 per year and saves $8763 in environmental and health costs. https://www.teslarati.com/tesla-model-3-
westport-police-department-financial-analysis/ Those studies were based on much lower gas prices than exist today, which means that today’s
savings would be much larger. Regarding operating costs, an EV has very little maintenance costs and EV's electricity cost equivalent to a gallon of
gasoline, in Virginia, was $1.16 versus roughly $4.00/gallon today. https://www.energy.gov/maps/egallon

[2]https ://www.epa.gov/sites/production/files/2019-11/documents/co2ffc 2017.pdf

[3] DOE estimates that an EV in Virginia emits (via electric generation) less than a third as much CO2 as a gasoline-driven vehicle.
https://afdc.energy.gov/vehicles/electric_emissions.html ; https://evtool.ucsusa.org/

[4] https ://www.whitehouse.gov/briefing-room/statements-releases/2021/08/05/fact-sheet-president-biden-announces-steps-to-drive-
americanleadership-forward-on-clean-cars-and-trucks/

[5] EV sales are already increasing, and every major vehicle manufacturer has committed to expand EV production and even to go all-electric over
the next decade or so. Electric pick-up trucks will soon be available and there are long waiting lists for pick-ups. See

https ://www.reuters.com/business/autos-transportation/us-automakers-say-they-aspire-up-50-ev-sales-by-2030-sources-2021-08-04/

https ://www.forbes.com/wheels/news/automaker-ev-plans/ ; https://www.cnbc.com/2022/01/05/chrysler-kicks-off-plans-to-go-all-electric-by-2028-
with-airflow-concept.html https ://www.electrive.com/2021/08/05/us-carmakers-aim-for-40-50-ev-sales-by-2030/

[6] https ://www.forbes.com/wheels/news/jd-power-study-electric-vehicle-owners-prefer-dedicated-home-charging-stations/ See also James
Walkinshaw, Washington Post, Jan. 23, p.C4 (explaining the importance of home charging relative to public charging). Utilities’ energy sales are
lowest and cheapest in off-peak hours, particularly at night. A common utility strategy is to offer time-of-use rates with low night-time prices to
encourage off-peak EV charging. For EV customers to make use of such incentives, they will need access to overnight charging at home where
they spend the night.
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Cost Impact: The code change proposal will increase the cost of construction

The code change proposal will somewhat increase the cost of constructing parking, but the increase will be small compared to the total cost of
construction and the benefits to employees, travelers, students and the public. Installing EV charging or at least readiness for EV charging at the
covered locations will save users money on fuel and avoid the much higher costs of retrofitting parking in the future.The incremental cost of installing
the electric equipment is much lower during initial construction. See PNNL-31576, “Electric Vehicle Charging for Residential and Commercial Energy
Codes: Technical Brief” (July 2021). While the potential costs can vary widely, they are substantially reduced by addressing during initial
construction, by taking advantage of upfront planning (e.g., as to locations of electrical systems and parking), and by economies of scale. The
PNNL report (p.12) showed that 12 EV spaces in a 60-space parking structure would cost $860 per space with new construction or $2,370 per
space with a retrofit, while 2 spaces in a 10 space lot would cost $930 per space with new construction or $3,710 per space in a retrofit. It states
(p.7), "The availability and ease of access to Level 2 and DCFC EVSE is a critical barrier to EV adoption. A lack of pre-existing EV charging
infrastructure, such as electrical panel capacity, raceways, and pre-wiring, can make the installation of a new charging station cost-prohibitive for a
potential EV-owner. (fn omitted). Those costs would be a small fraction of new construction costs or rents, but a potential barrier to later installation.

In submissions to the IECC as part of the 2021 IECC review process, data indicated that the cost of retrofitting commercial parking to EV ready
status would be 3-8 times higher than doing to work at the time of building construction. Such high retrofit costs will deter future retrofits and act as a
barrier to EV expansion in Virginia.

It is easy to install the wires, panel capacity and conduits for electric vehicle charging--along with the rest of a dwelling’s wiring--when a single or
multifamily dwelling is built. It is much harder and much more expensive to do so as a retrofit, which may require tearing up walls or parking
surfaces. The branch circuit for an EVSE Installed or EVSE Ready space would cost a few dollars per foot, and would not be required during
construction for a EV Capable Space.

The cost can be minimized by locating the EVSE or future location for the EVSE close to the electrical infrastructure. The proposal limits the costs
both by limiting the total requirement to many fewer than the total parking spaces to be constructed and by allowing deferral of some costs for EV
Ready and EV Capable spaces. Also, while 40-Amp circuits are required for the initial EVSE Installed and EV Ready Spaces and the capacity is
needed to handle future branch circuits in EV Capable raceways, the door is left open to the possibility that, with experience and new technology,
lower-capacity wiring might eventually be installed in at least some EV Capable spaces.

Resiliency Impact Statement: This proposal will increase Resiliency

Expanding EV utilization will enhance resiliency in multiple ways.

Many potential EV users lack at-home EV charging capabilities, which means that some workplace coverage is essential. Travelers also need
access to overnight charging during stays at hotels and motels. Even if an employee or student has access to EV charging at home, the ability to
charge at work can offset power outages at home. EVSE can be designed to deliver electricity back to a building or to the utility grid.

https ://www.ford.com/trucks/f150/f150-lightning/2022/

Switching to EVs is also critical to resiliency because it will reduce CO2, CO, SO2, particulates, methane, and other harmful emissions from fossil
fuel combusting vehicles and from producing and delivering gasoline and diesel fuel for use in vehicles. Unlike traditional vehicles with internal
combustion engines (“ICE”), electric vehicles emit no air pollution and are much more energy efficient than ICE vehicles. As Virginia's electric grid
shifts to zero-carbon generation, the emission reduction benefits will grow.

According to Virginia’s DEQ, “[t]he transportation sector is now the largest contributor of air pollutants and greenhouse gases in Virginia,” and
“[vlehicle emissions are the largest single source of toxic and smog-forming air pollution in Northern Virginia and much of the rest of the country.”
https ://www.deq.virginia.gov/air/clean-vehicles . Transportation accounts for 48.6% of Virginia’s CO2 emissions.

https ://www.eia.gov/environment/emissions/state/

Polluting emissions from internal combustion vehicles compound the risks of climate change and adversely impact public health. CO2 and other
emissions from fossil fuel combustion and production are the primary drivers of climate change. The most recent IPCC report confirms that rapid
reductions of greenhouse gas emissions is essential to avoid catastrophic climate impacts around the world. IPCC Sixth Assessment Report
(February 2022), https://www.ipcc.ch/report/ar6/wg2/ Substantial harm has already occurred nationally and locally from global warming and much
worse will follow without rapid reductions of greenhouse gases (particularly CO2 and methane associated with fossil fuel production and
combustion). Virginia's coastal areas are among the most vulnerable to sea level rise and destructive storms. They already experience “sunny day
flooding,” and sea level rise is accelerating. https:/www.vims.edu/newsandevents/topstories/2020/slrc 2019.php Climate change is already
harming Virginia and the harms will get much worse if we do not sharply reduce GHG emissions (particularly CO2 and methane associated with
fossil fuel production and combustion). The most recent report from NOAA indicates that Virginia may face 2 feet of sea level rise by 2050 due to
worsening climate change from human greenhouse gas emissions. https://www.noaa.gov/news-release/us-coastline-to-see-up-to-foot-of-sealevel-
rise-by-2050 Virginia faces climate-driven sea level rise of 6.69 feet this century; the rate of sea level rise is accelerating; the danger of climate-
driven severe storms, storm-surges and flooding are rising; and climate change will increasingly harm human health and lives, agriculture,
businesses, military installations, private and public property, and Virginia’s economy. http://www.vasem.org/reports/2021-the-impact-of-
climatechange-on-virginias-coastal-areas/ Growing dangers also include rising atmospheric and water temperatures that worsen heat-related
ilnesses, disruptions of economic activity, and harms to agriculture, fisheries, and our natural heritage.

Because atmospheric CO2 from emissions is cumulative, Virginia has less chance of mitigating and recovering from those harms the longer we
delay maximizing energy savings and minimizing greenhouse gas pollution. Shifting to EVs is a critical piece of the solution to global warming.
Continuing to construct buildings that will not support use of clean EVs will make it harder to achieve climate goals, particularly since the buildings will
likely remain in place for 70 years or more. Constructing buildings that cannot provide electric charging will also delay residents' ability to access
large economic and energy savings from EV usage.
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Building codes already recognize that fumes from traditional vehicles are dangerous. More broadly, small particle, SO2 and other pollution from
vehicles burning fossil fuels increases heart and lung disease, as well as cognitive and other disorders. https:/blog.ucsusa.org/dave-
reichmuth/airpollution-from-cars-trucks-and-buses-in-the-u-s-everyone-is-exposed-but-the-burdens-are-not-equally-shared/ As Virginia's electric
grid shifts to zero-carbon generation, the emission reduction benefits will grow particularly if we shift vehicles to clean electricity. Local air pollution
harms caused by vehicle pollution will also be reduced which will particularly benefit high-traffic areas, including low-income urban areas.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[ Approved

[Approved with Modifications
[ Carryover

[ Disapproved

[None

Public Comments for: EC-C405.11.1-21

This proposal doesn't have any public comments.

Proposal # 1185
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EC-C405.11.1 - Staff Summary

Proponent: William Penniman (Sierra Club — Virginia Chapter)
Brief Description:

Requires three types of electric vehicle (EV) charging parking spaces for commercial buildings, EVSE
installed, EV capable and EV ready.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal is very similar in nature with proposal EC-C405.10 and it was heard by the Sub-Workgroup
at their May 12" and May 19, 2022, meetings. Given their similarities and the fact that this proposal
was heard immediately after EC-C405.10, stakeholders rested on the statements made during EC-
C405.10 discussions. The information has been reproduced here for convenience.

Energy Sub-Workgroup members in attendance at their May 12" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
o Had concerns regarding load letters from the power providers and the impact these
requirements may have.
e Chelsea Harnish: Virginia Energy Efficiency Council
e Eric Lacey: Responsible Energy Codes Alliance (RECA)
e K.C. Bleile: Viridiant
o Appreciated that the EV proposals were broken down into different proposals for single
family dwellings, multifamily and commercial as the feedback related to commercial
properties is not pertinent to single family dwellings.
e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)
o He discussed the proposal with the proponent and is in the process of getting feedback
from his members. There might be a number of parking spaces they could agree with.
William (Bill) Penniman: Sierra Club; Virginia chapter

Energy Sub-Workgroup members not in attendance at their May 12 meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance
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Additional feedback from other stakeholders in attendance:

e Ben Rabe (New Building Institute)
o Supported this proposal in addition to his EV proposal.
e Sarah Thomas (The Vectre Corporation, representing The Virginia Association of Commercial
Real Estate). Stated that she is also reaching out to members about this and other EV proposals
and would like to carry this proposal over as well.

The proposal was also heard by the Sub-Workgroup at their May 19, 2022, meeting.

The discussion consisted of the proponent providing an update to the Sub-Workgroup indicating that he
continued collaboration with several stakeholders and requested to carry over the proposal to the
General Stakeholders Workgroup meeting in June with a hope that some agreement will be reached in
the meantime. Proponent did revise the proposal based on feedback received to include EV ready and
capable spaces in addition to EV installed spaces.

Energy Sub-Workgroup members in attendance at their May 19™" meeting:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
e Chelsea Harnish: Virginia Energy Efficiency Council

e Eric Lacey: Responsible Energy Codes Alliance (RECA)

e K.C. Bleile: Viridiant

e  William (Bill) Penniman: Sierra Club — Virginia chapter

Energy Sub-Workgroup members not in attendance at their May 19'" meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

The proposal is similar in nature with proposals EC-C405.10 and EC-C405.13(2)-21. Given their
similarities and the fact that this proposal was heard immediately after EC-C405.10, stakeholders rested
on the statements made during EC-C405.10 and EC-C405.13(2)-21 discussions. The information has been
reproduced here for convenience.

Support:

e Eric Lacey (Representing self)
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o Comments from similar proposal, EC-C405.13(2)-21. As a Virginia resident, doesn’t think
it's a good idea to wait 3 more years to implement EV readiness. Electric vehicles are
not just the future, but are here now.

e Dan Willham (Fairfax County)

o Comments from similar proposal, EC-C405.13(2)-21. Supports the concept in general.
However, the 2021 ICC appeals board ruled this out of scope since it was not actually
energy conservation. If this does go forward, they would have to determine where to
put it, considering that it isn’t an energy-conservation measure.

=  Eric Lacey responded that the appeal ruling was more of a technicality.
Opposition:

e Steve Shapiro (AOBA/VAMA)
o AOBA and VAMA are in opposition to this proposal and all the other EV proposals. There
has been a lot of discussion around these EV proposals with no agreement as of yet.
Also, there are concerns around fire safety that still need to be addressed and
integrated with the other EV proposals.
e Andrew Clark (HBAV)
o Agrees with Steve Shapiro’s comments. Even though EV may be the way to go in the

future, more discussion is needed to ensure that the codes address all concerns. HBAV is
opposed to this proposal.

e David Beahm (Warren County)
o Agrees with comments from Steve Shapiro and Andrew Clark. Also has concerns
regarding accessible parking.
e Sarah Thomas (Virginia Association for Commercial Real Estate)

Virginia Association for Commercial Real Estate is opposed to this proposal. She’s also in agreement with
the other comments in opposition.

DHCD Staff Notes:

There is a multifamily version of this proposal submitted by the proponent, EC-C405.10. These
proposals can be considered independently.

Meeting summaries and proposal related information: Tab 10 - Page 77; Tab 11 - Page 35; Tab 11 -
Page 41.
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EC-C405.13-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)

2021 International Energy Conservation Code

Add new text as follows:

RENEWABLE ENERGY CERTIFICATE (REC). An instrument that represents the environmental atiributes of one megawatt-hour of renewable
electricity ; also known as an energy attribute certificate (EAC).

C405.13 Renewable energy systems..
Each building site shall have equipment for on-site renewable energy with a rated capacity of not less than 0.25 W/ft? (2.7 W/m?) multiplied by the

sum of the gross conditioned floor area of the three largest floors.

Exceptions:

1. Any building located where an unshaded flat plate collector oriented towards the equator and tilted at an angle from horizontal equal to the latitude
receives an annual daily average incident solar radiation less than 3.5 kWh/m2-day (1.1 kBtu/ft>-day).

2. Any building where more than 80 percent of the roof area is covered by any combination of equipment other than for on-site renewable energy
systems, planters, vegetated space. skylights, or occupied roof deck.

3. Any building where more than 50 percent of roof area is shaded from direct-beam sunlight by natural objects or by structures that are not part of
the building for more than 2,500 annual hours between 8:00 AM and 4:00 PM.

C405.13.1 Renewable energy certificate documentation. Documentation shall be provided to the code official that indicates that renewable
enerqgy certificates (RECs) associated with the on-site renewable energy will be retained and retired by or on behalf of the owner or tenant.

C405.13.1 Additional efficiency package options. . The PV capacity required in this section shall not be used for compliance with the on-site
renewable energy option of Section C406.5.

Revise as follows:

C406.5 On-site renewable energy. Buildings-shalr-comply-with-Seetion-G406-5-+0r-6466-5-2- The total minimum ratings of on-site renewable

energy systems, not including onsite renewable energy system capacity used for compliance with Section C405.13, shall be one of the following
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TABLE C407.4.1(1) SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

BUILDING
COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN
CHARACTERISTICS
The space use classification shall be chosen in accordance with Table
Space use C405.3.2(1) or C405.3.2(2) for all areas of the building covered by this

Same as proposed

classification permit. Where the space use classification for a building is not known, the

building shall be categorized as an office building.

Type: insulation entirely above deck As proposed
Gross area: same as proposed As proposed
Roofs U-factor: as specified in Table C402.1.4 As proposed
Solar absorptance: 0.75 As proposed
Emittance: 0.90 As proposed
Type: same as proposed As proposed
Gross area: same as proposed As proposed
Walls, above-grade |U-factor: as specified in Table C402.1.4 As proposed
Solar absorptance: 0.75 As proposed
Emittance: 0.90 As proposed
Type: mass wall As proposed
Gross area: same as proposed As proposed

Walls, below-grade
U-Factor: as specified in Table C402.1.4 with

. . L As proposed
insulation layer on interior side of walls

Type: joist/framed floor As proposed
Floors, above-grade [Gross area: same as proposed As proposed
U-factor: as specified in Table C402.1.4 As proposed
Type: unheated As proposed
Floors, slab-on-grade
F-factor: as specified in Table C402.1.4 As proposed
Type: swinging As proposed
Opaque doors Area: Same as proposed As proposed
U-factor: as specified in Table C402.1.4 As proposed
Area

The proposed vertical fenestration area;
where the proposed vertical fenestration
"|area is less than 40 percent of above-
grade wall area.

As proposed
40 percent of above-grade wall area;

where the proposed vertical fenestration
"|area is 40 percent or more of the above-
grade wall area.

Vertical fenestration |[2
other than opaque
doors

U-factor: as specified in Table C402.4 As proposed

SHGC: as specified in Table C402.4 except
that for climates with no requirement (NR) As proposed
SHGC = 0.40 shall be used

External shading and PF: none As proposed

Area

The proposed skylight area; where the
.|proposed skylight area is less than that
permitted by Section C402.1.

The area permitted by Section C402.1;

2. |where the proposed skylight area exceeds
Skylights that permitted by Section C402.1.

—_

As proposed
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U-factor: as specified in Table C402.4

As proposed

SHGC: as specified in Table C402.4 except
that for climates with no requirement (NR)
SHGC = 0.40 shall be used.

As proposed

Lighting, interior

The interior lighting power shall be determined
in accordance with Section C405.3.2. Where
the occupancy of the building is not known, the
lighting power density shall be 1.0 watt per
square foot based on the categorization of
buildings with unknown space classification as
offices.

As proposed

Lighting, exterior

The lighting power shall be determined in
accordance with Tables C405.5.2(1),
C405.5.2(2) and C405.5.2(3). Areas and
dimensions of surfaces shall be the same as
proposed.

As proposed

Internal gains

Same as proposed

Receptacle, motor and process loads shall be modeled and estimated
based on the space use classification. End-use load components within
and associated with the building shall be modeled to include, but not be

limited to, the following: exhaust fans, parking garage ventilation fans,
exterior building lighting, swimming pool heaters and pumps, elevators,

escalators, refrigeration equipment and cooking equipment.

Same as proposed

Exception: Thermostat settings and
schedules for HVAC systems that utilize
radiant heating, radiant cooling and elevated air

Operating schedules shall include hourly profiles for daily operation and
shall account for variations between weekdays, weekends, holidays and
any seasonal operation. Schedules shall model the time-dependent
variations in occupancy, illumination, receptacle loads, thermostat settings,

Schedules speed, provided that equivalent levels of mechanical ventilation, HVAC equipment availability, service hot water
occupant thermal comfort are demonstrated by .
) usage and any process loads. The schedules shall be typical of the
means of equal Standard Effective . . .
. ) proposed building type as determined by the designer and approved by the
Temperature as calculated in Normative risdiction
Appendix B of ASHRAE Standard 55. l '
Mech ar.1|cal Same as proposed As proposed, in accordance with Section C403.2.2.
ventilation

Heating systems

Fuel type: same as proposed design

As proposed

Equipment type?: as specified in Tables
C407.4.1(2) and C407.4.1(3)

As proposed

Efficiency: as specified in the tables in Section
C403.3.2.

As proposed

Capacity®: sized proportionally to the capacities
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet heating load hours and no
larger heating capacity safety factors are
provided than in the proposed design.

As proposed

Cooling systems

Fuel type: same as proposed design

As proposed

Equipment type®: as specified in Tables
C407.4.1(2) and C407.4.1(3)

As proposed

Efficiency: as specified in Tables C403.3.2(1),
C403.3.2(2) and C403.3.2(3)

As proposed

Capacity®: sized proportionally to the capacities
in the proposed design based on sizing runs,
and shall be established such that no smaller
number of unmet cooling load hours and no
larger cooling capacity safety factors are
provided than in the proposed design.

As proposed

Economizerd: same as proposed, in
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Economizer : same as proposed, in As proposed
accordance with Section C403.5.

Fuel type: same as proposed As proposed
For Group R, as proposed multiplied by SWHF.
Efficiency: as specified in Table C404.2 For other than Group R, as proposed multiplied by efficiency as provided
Service water by the manufacturer of the DWHR unit.
heating® Capacity: same as proposed
Where no service water hot water system As proposed

exists or is specified in the proposed design, no
service hot water heating shall be modeled.

Where a system providing on-site renewable
energy has been modeled in the proposed
design the same system shall be modeled
identically in the standard reference design
except the rated capacity shall meet the
requirements of Section C405.13

Where no system is designed or included in the
proposed design, model an unshaded
photovoltaic system with the following
characteristics:

Size: Rated capacity per Section C405.13

Module Type: Crystalline Silicon Panel with a

glass cover, 19.1% nominal efficiency and As proposed

Energy temperature coefficient of -0.35%/°C.

Performance shall be based on a reference

temperature of 77°F (25°C), airmass of 1.5

atmosphere and irradiance of 317 Btu/h-ft2
1000 W/m#).

Array Type: Rack mounted array with installed
nominal operating cell temperature (INOCT) of
103°F (45°C).

Total System Losses (DC output to AC
output): 11.3%.

Tilt: 0-degrees (mounted horizontally).

On-site Renewable

Azimuth: 180 degrees.

For SI: 1 watt per square foot = 10.7 w/m?2.
SWHF = Service Water Heat Recovery Factor, DWHR = Drain Water Heat Recovery.

a. Where no heating system exists or has been specified, the heating system shall be modeled as fossil fuel. The system characteristics shall
be identical in both the standard reference design and proposed design.

b. The ratio between the capacities used in the annual simulations and the capacities determined by sizing runs shall be the same for both the
standard reference design and proposed design.

c. Where no cooling system exists or no cooling system has been specified, the cooling system shall be modeled as an air-cooled single-zone
system, one unit per thermal zone. The system characteristics shall be identical in both the standard reference design and proposed design.

d. If an economizer is required in accordance with Table C403.5(1) and where no economizer exists or is specified in the proposed design,
then a supply-air economizer shall be provided in the standard reference design in accordance with Section C403.5.
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e. The SWHF shall be applied as follows:

1. Where potable water from the DWHR unit supplies not less than one shower and not greater than two showers, of which the drain water
from the same showers flows through the DWHR unit then SWHF =[1 — (DWHR unit efficiency x 0.36)].

2. Where potable water from the DWHR unit supplies not less than three showers and not greater than four showers, of which the drain
water from the same showers flows through the DWHR unit then SWHF = [1 — (DWHR unit efficiency x 0.33)].

3. Where potable water from the DWHR unit supplies not less than five showers and not greater than six showers, of which the drain water
from the same showers flows through the DWHR unit, then SWHF =[1 — (DWHR unit efficiency x 0.26)].

4. Where ltems 1 through 3 are not met, SWHF = 1.0.

Reason Statement: In order to meet the state’s 2045 carbon neutrality goal, Virginia must not only reduce energy use through energy efficiency but
also move to utility scale and on-site renewable energy. In 2020, renewable energy sources were responsible for 21% of U.S. electricity generation.
In order to cost-effectively achieve Virginia’s goal to achieve carbon neutrality by 2045, it is paramount to begin installing a nominal capacity of
renewable energy on-site in all new buildings now. According to a recent study entitled “A New Roadmap for the Lowest Cost Grid”, the least
expensive grid involves a large amount of centralized renewables and a large amount of distributed renewables located on the building site. More
renewables placed onsite can enable the efficient deployment of rapidly expanding utility-scale renewables. It is therefore crucial for new commercial
buildings to install renewable energy on-site during new construction so that the U.S. can reach its 100% carbon-free power sector goal in the most
cost-effective manner. Installing renewables on site will also allow building owners to economically benefit from the transition towards a low-carbon
economy, to prepare their building for expansion of renewable capacity, and to benefit from additional resiliency during disruptions in centrally
supplied power. In addition, this proposal will expand good paying jobs in one of the nation’s fastest growing employment sectors. According to the
Bureau of Labor Statistics, the two fastest growing occupations in the US in 2019 were solar PV installers and wind turbine service technician. The
Interstate Renewable Energy Council estimates that to reach Biden’s target of 100% renewable energy by 2035, the industry will need to employ
three times the number of workers employed in 2020.

This code proposal change is based on approved ASHRAE addenda by, ck, and cp to Standard 90.1-2019 which will be published in ASHRAE
Standard 90.1-2022 and a recent technical brief developed by PNNL in support of further revisions to 90.1. Proposed definitions clarify renewable
energy requirements for community renewable energy facility, financial renewable power purchase agreement, physical power purchase agreement
and renewable energy credits. The proposal more closelyaligns these definitions with language under consideration both in ASHRAE Standard 228P,
The Standard Method of Evaluating Zero Energy Building Performance, and in ASHRAE Standard 189.1, which will be the basis of the 2024 IgCC.

The addenda establishes a prescriptive requirement for onsite renewable energy of 1.5W/s.f. of the three largest floors of all commercial buildings.
The size of the required on-site renewable energy will supply on average 30% of building energy use. The recent technical brief from PNNL
indicates there is enough roof space to meet this requirement for the vast majority of commercial buildings. If there is insufficient roof space or
substantial shading, building owners are allowed to be exempted from on-site renewable energy requirements if they procure an equivalent amount
of renewable energy off-site from a community renewable energy facility, a physical power purchase agreement or a financial power purchase
agreement.

The proposal also requires building owners to retain any renewable energy credits (RECS) so that no other individual or organization can claim or
take credit for the production from the system (thus preventing double-counting). REC documentation requirements are based on those currently in
R406.7.3 of the 2021 IECC and 701.4.1.1.1 of the 2021 IgCC, and revisions pending for ASHRAE Standard 189.1-2023.

Finally, this proposal includes requirements to illustrate raceways used for the renewable energy system in construction documents and revises
section C406.5 to prevent double-counting of the minimum renewable energy requirements in section C405.
References:

Renewables Became the Second-Most Prevalent U.S. Electricity Source in 2020 , U.S. Energy Information Administration,
https ://www.eia.gov/todayinenergy/detail.php?id=48896.

Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at Creating Good-Paying Union Jobs and Securing U.S.
Leadership on Clean Energy Technologies, The White House, 22 Apr. 2021, https://www.whitehouse.gov/briefing-room/statements-
releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-
and-securing-u-s-leadership-on-clean-energy-technologies/.

Why Local Solar For All Costs Less: A New Roadmap for the Lowest Cost Grid, Vibrant Clean Energy, Dec. 2020,
www.vibrantcleanenergy.com/wp-content/uploads/2020/12/ https://irecusa.org/wp-content/uploads/2021/07/National-Solar-Jobs-Census-2020-
FINAL.pdf. WhyDERs_ES_Final.pdf.

The National Solar Job Census 2020, Interstate Renewable Energy Council, May 2021,
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Richardson, Jake. Solar and Wind Tech Are the Fastest Growing Jobs in US, Red, Green, and Blue, 28 Jan. 2019,
http://redgreenandblue.org/2019/01/27/solar-wind-tech-fastest-growing-jobs-us/.

ANSI/ASHRAE/IES Addendum by, ck, and cp to ANSI/ASHRAE/IES Standards 90.1-2019, ASHRAE Standards Committee, 31 July 2020,
https ://www.ashrae.org/file%20library/technical%20resources/standards %20and%20guidelines/standards %20addenda/90_1_2019_by_ck_cp_202007

Cost Impact: The code change proposal will increase the cost of construction

This proposed code change will increase cost of construction modestly for commercial buildings following the prescriptive pathway of the 2021
IECC. The following table lists the required size of the photovoltaic array and cost effectiveness of that array under this proposed code amendment
for a set of prototype commercial buildings following the prescriptive pathway. Analysis of the approximate total installed costs for these photovoltaic
system is estimated at $2.20/W based on analysis by NBI and partners. The annual energy cost savings in the first year of production are based on
generation estimated by NREL’s PVWatts in Minneapolis (which has below average solar radiation compared with the majority of the U.S.) and
average U.S. electricity rates according to the U.S. EIA. The analysis indicates that this requirement would result in a payback time that is far less
than the system lifetime.

+
PV- Annual- Simple- |u
System- Energy- Payback-
Size- PV- Cost- Period-
o (kW)e Cost/s f.o | Savingse (yrs)=
Small-Businessq o
(3-story,-10,000-5.f.)= 254 $5,0702 | -$-410n 12.44
Multifamily-High-Rise- u
(10-story,-80,000-5,f.)= 6.0 -$12,168u | -$1,383u §.8n
Officeq a
(4-story,-50,000-5.f.)= 94q -$19,013-m| -$-1,536. 12 4

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Community resilience will be increasingly dependent on distributed
generation, and more localized production can help buildings and communities keep power when other areas of the grid may be offline. This local
production of power can support critical building functions — varying by building type and use during a resilience event — providing life supporting
functions of small/at home medical devices that require on power, allowing for needed cell phone charging to stay in touch during an emergency, and
literally keeping the lights on for safety and security.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions
[Approved
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[ Approved with Modifications
[ Carryover
[ Disapproved

[ None

Public Comments for: EC-C405.13-21

This proposal doesn't have any public comments.

Proposal # 1043
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EC-C405.13- Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute); Kimberly
Newcomer (New Buildings Institute).

Brief Description:

The proposal adds requirements for minimum onsite renewable energy and requires building owners to
retain any renewable energy credits (RECS).

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e Brian Clark (Habitat for Humanity)

e  William Penniman (Sierra Club) Note: partial attendance only. Not in attendance at the time of
voting but expressed support for the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance and opposing the proposal:
e Andrew Clark (Home Builders Association of Virginia)

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e KC Bleile (Viridiant)
e lLaura Baker (RECA, alternate for Eric Lacey)

Energy Sub-Workgroup members not in attendance:

e Maggie Kelley Riggins (SEEA). Note: partial attendance. Stepped away during EC-C405.13-21
discussion and voting.

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C405.13-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of

o Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C405.13-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia
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Other stakeholders in attendance and supporting the proposal:

e Ross Shearer stated that the proposal should be supported. It is more useful of geographic space
to place solar on roofs than in former farmland or other cleared areas.

Other stakeholders in attendance and opposing the proposal:
e John Ainslie (HBAV Alternate)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: William Penniman (Sierra Club — Virginia Chapter)

Opposition:

Names: Steve Shapiro (AOBA/VAMA)

DHCD Staff Notes:

e The Energy Sub-Workgroup members did not provide any reasons for supporting or opposing
the proposal.

e No specific reasons were offered by stakeholders for supporting or opposing the proposal during
the General Stakeholders Workgroup meeting.

Meeting summaries and proposal related information: Tab 10 - Page 40; Tab 11 - Page 24.
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EC-C405.13(2)-21

Proponents: DHCD Staff (sbco@dhcd.virginia.gov)

2021 International Energy Conservation Code

Add new text as follows:

AUTOMOBILE PARKING SPACE. A space within a building or private or public parking lot, exclusive of driveways, ramps. columns, office and
work areas, for the parking of an automobile.

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles, buses, trucks, vans, neighborhood
electric vehicles, and electric motorcycles, primarily powered by an electric motor that draws current from a building electrical service, EVSE, a
rechargeable storage battery. a fuel cell, a photovoltaic array. or another source of electric current.

ELECTRIC VEHICLE SUPPLY EQUIPMENT INSTALLED SPACE (EVSE space). An automobile parking space that is provided with a
dedicated EVSE connection.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for plug-in power transfer including the ungrounded. grounded and equipment
grounding conductors, and the electric vehicle connectors, attachment plugs. personal protection system and all other fittings. devices, power
outlets or apparatus installed specifically for the purpose of transferring energy between the premises wiring and the electric vehicle .

C405.13 Electric Vehicle Power Transfer Infrastructure. New parking facilities for R-2 occupancies with 50 units or more shall be provided
with electric vehicle power transfer infrastructure in compliance with Sections C405.13.1 through C405.13.6.

C405.13.1 Quantity. The number of required EV spaces shall be determined in accordance with Table C405.13.1, the Table requirements shall be
based on the total number of dwelling units or the total number of automobile parking spaces, whichever is less.

Table C405.13.1 REQUIRED EV POWER TRANSFER INFRASTRUCTURE.
OCCUPANCY [EVSE SPACES
GROUP R-2 |10%

C405.13.2 EVSE Spaces. An installed EVSE with multiple output connections shall be permitted to serve multiple EVSE spaces. Each EVSE installed
to meet the requirements of Section C405.13.1, serving either a single EVSE space or multiple EVSE spaces, shall comply with all of the following:

1. Have a minimum circuit capacity in accordance with C405.13.3.

2. Be located within 3 feet (914 mm) of each EVSE space it serves.

3. Be installed in accordance with Section C405.13.3.

C405.13.2.1 EVSE Minimum Charging Rate.
Each installed EVSE shall comply with one of the following:

1. Be capable of charging at a minimum rate of 6.2 kVA (or 30A at 208/240V).

2. When serving multiple EVSE spaces and controlled by an energy management system providing load management, be capable of
simultaneously charing each EVSE space at a minimum rate of no less than 3.3 kVA.

3. When serving EVSE spaces allowed to have a minimum circuit capacity of 2.7 kVA in accordance with C405.13.3.1 and controlled by an
energy management system providing load management, be capable of simultaneously charging each ESVE space at a minimum rate of
no less than 2.1 kVA.

€405.13.3 Circuit Capacity. The capacity of electrical infrastructure serving each EV space shall have a branch circuit with a rated capacity not
less than 8.3 kVA (or 40A at 208/240V) for each EVSE space it serves.

€405.13.3.1 Circuit Capacity Management. The capacity of each branch circuit serving multiple EVSE spaces designed to be controlled by an
energy management system providing load management in accordance with NFPA 70, shall comply with one of the following:

1. Have a minimum capacity of 4.1 kVA per space.

2. Have a minimum capacity of 2.7 kVA per space when serving EVSE spaces for R-2 occupancies when all (100%) of the automobile parking
spaces designated for R-2 occupancies are designed to be EVSE spaces.
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3. Have a minimum capacity of 2.7 kVA per space when serving EVSE spaces for a building site when all (100%) of the automobile parking
spaces are designed to be EVSE spaces.

C405.13.4 EVSE Installation. EVSE shall be installed in accordance with NFPA 70 and shall be listed and labeled in accordance with UL 2202 or
UL 2594. EVSE shall be accessible in accordance with International Building Code Section 1107.

AUTOMOBILE PARKING SPACE. A space within a building or private or public parking lot, exclusive of driveways, ramps. columns, office and
work areas, for the parking of an automobile.

Revise as follows:

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles, buses, trucks, vans, neighborhood
electric vehicles, and electric motorcycles, primarily powered by an electric motor that draws current from a building electrical service, EVSE, a
rechargeable storage battery, a fuel cell, a photovoltaic array. or another source of electric current.

Add new text as follows:

ELECTRIC VEHICLE SUPPLY EQUIPMENT INSTALLED SPACE (EVSE space). An automobile parking space that is provided with a
dedicated EVSE connection.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for plug-in power transfer including the ungrounded. grounded and equipment
grounding conductors, and the electric vehicle connectors. attachment plugs. personal protection system and all other fittings. devices, power
outlets or apparatus installed specifically for the purpose of transferring energy between the premises wiring and the electric vehicle .

R404.4 Electric Vehicle Power Transfer Infrastructure. New parking facilities for R-2 occupancies with 50 units or more shall be provided
with electric vehicle power transfer infrastructure in compliance with Sections R404.4.1 through R404.4.4.

R404.4.1 Quantity. The number of required EV spaces shall be determined in accordance with Table R404.4.1, the Table requirements shall be
based on the total number of dwelling units or the total number of automobile parking spaces. whichever is less.

Table R404.4.1 REQUIRED EV POWER TRANSFER INFRASTRUCTURE.
OCCUPANCY|EVSE SPACES

GROUP R-2 |10%

R404.4.2 EVSE Spaces. An installed EVSE with multiple output connections shall be permitted to serve multiple EVSE spaces. Each EVSE installed
to meet the requirements of Section R404.4.1, serving either a single EVSE space or multiple EVSE spaces, shall comply with all of the following:

1. Have a minimum circuit capacity in accordance with R404.4.3.

2. Be located within 3 feet (914 mm) of each EVSE space it serves.

4. Be installed in accordance with Section R404.4.4.

R404.4.2.1 EVSE Minimum Charging Rate. Each installed EVSE shall comply with one of the following:

1. Be capable of charging at a minimum rate of 6.2 kVA (or 30A at 208/240V).

2. When serving multiple EVSE spaces and controlled by an energy management system providing load management, be capable of
simultaneously charing each EVSE space at a minimum rate of no less than 3.3 kVA.

3. When serving EVSE spaces allowed to have a minimum circuit capacity of 2.7 kVA in accordance with R404.4.3.1 and controlled by an
energy management system providing load management, be capable of simultaneously charging each ESVE space at a minimum rate of no
less than 2.1 kVA.

R404.4.3 Circuit Capacity. The capacity of electrical infrastructure serving each EV space shall have a branch circuit with a rated capacity not
less than 8.3 kVA (or 40A at 208/240V) for each EVSE space it serves.

R404.4.3.1 Circuit Capacity Management. The capacity of each branch circuit serving multiple EVSE spaces designed to be controlled by an
energy management system providing load management in accordance with NFPA 70, shall comply with one of the following:

1. Have a minimum capacity of 4.1 kVA per space.

2. Have a minimum capacity of 2.7 kVA per space when serving EVSE spaces for R-2 occupancies when all (100%) of the automobile parking
spaces designated for R-2 occupancies are designed to be EVSE spaces.

3. Have a minimum capacity of 2.7 kVA per space when serving EVSE spaces for a building site when all (100%) of the automobile parking
spaces are designed to be EVSE spaces.
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R404.4.4 EVSE Installation. EVSE shall be installed in accordance with NFPA 70 and shall be listed and labeled in accordance with UL 2202 or UL

2594. EVSE shall be accessible in accordance with International Building Code Section 1107.

Reason Statement: This proposal was created by staff in response to a request from Delegates Reid and Bulova (letter attached) to "...make EV
purchases a viable option for residents of multi-family dwelling units...". The proposal is partly based on CEPI-1-21, submitted for the 2024 IECC,

but has been revised in several ways, including only addressing multi-family dwellings.

Cost Impact: The code change proposal will increase the cost of construction

This proposal will increase the cost of construction.
Resiliency Impact Statement: This proposal will increase Resiliency

Attached Files

e LETTER-EV_Charging_Readiness_(1) (1).pdf
https://va.cdpaccess.com/proposal/1143/1573/files/download/670/

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[ Approved

[ Approved with Modifications
[ Carryover

[ Disapproved

[None

Public Comments for: EC-C405.13(2)-21

This proposal doesn't have any public comments.
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EC-C405.13(2)-21 - Staff Summary

Proponent: DHCD Staff
Brief Description:

The proposal requires at least 10% of the parking spaces in Group R-2 occupancies to be Electric Vehicle
Supply Equipment Installed Spaces.

STUDY GROUP OR SUB-WORKGROUP INFORMATION.

The proposal was intended to be discussed at the May 12, 2022 Energy Sub-Workgroup meeting but
was carried over to the May 19, 2022 Energy Sub-Workgroup Meeting.

At the May 19" meeting, to be consistent with positions on similar proposals (EC-C405.10 and EC-
C405.11.1), the Sub-Workgroup members requested for the proposal to be carried over so that
stakeholders can continue collaborating up until the Workgroup meeting.

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: Ben Rabe, NBI; William Penniman, Sierra Club - Virginia Chapter; Dan Willham, Fairfax County;
Eric Lacey, representing self.

e Ben Rabe (NBI) stated that he supports this proposal and all EV proposals being considered.

e William Penniman (Sierra Club) stated that, as a proponent of other EV proposals, he supports
this proposal as well because he believes something should go forward that deals with EV
spaces.

e Dan Willham, Fairfax County, supported the concept in general. However, the 2021 ICC appeals
board ruled this out of scope since it was not actually energy conservation. If this does go
forward, it would have to be determined where exactly to put it in the code, considering that it
isn’t an energy-conservation measure.

e Eric Lacey, representing self, indicated that as a Virginia resident, he doesn’t think it is a good
idea to wait three more years to implement EV readiness. The ICC appeal was more of a
technicality. Electric Vehicles are not just the future, they are here now. It will be harder to
address as more time goes by.

Opposition:

Names: Steve Shapiro, AOBA and VAMA; David Beahm, Warren County; Sarah Thomas, Virginia
Association for Commercial Real Estate

e Steve Shapiro stated that AOBA and VAMA are in opposition to this EV proposal as well as all
other EV proposals and raised concerns regarding the fire safety of these spaces, which, he
argues, need to be considered and integrated into the other EV proposals.
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Andrew Clark, HBAV, expressed opposition to the proposal, agreed with Steve Shapiro’s
comments and noted that even though EV may be the way to go in the future, more discussion
is needed to ensure that the codes address all concerns.

David Beahm, Warren County, agreed with the previous commenters and also raised concerns
about accessible parking.

DHCD Staff Notes:

Please note there is a similar proposal, EC-C405.10-21, related to EV charging for multi-family
buildings. Only one of these proposals should be approved if the board chooses to do so.
There is also a commercial version of this proposal, EC-C405.11.1. These proposals can be
considered independently.

The proposal was created by staff in response to a request from Delegates Reid and Bulova
(letter attached) to "...make EV purchases a viable option for residents of multi-family dwelling
units..."

Meeting summaries and proposal related information: Tab 10 - Page 76; Tab 11 - Page 36; Tab 11 -
Page 42.
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CommonnealthofVirginia

General Assembly
RICHMOND

March 25%, 2021
Director Erik Johnston
Department of Housing and Community Development
Virginia Uniform Statewide Building Code
600 East Main Street #300
Richmond, VA, 23219

SUBJ: Virginia Uniform Statewide Building Code Updates - Electric Vehicle Charging Readiness
Dear Director Johnston:

As the Commonwealth continues the transition from fossil fuels to electric vehicles (EV), all aspects of the
charging infrastructure need to be addressed. Several companies are making investments in roadside and
destination charging; convenience stores and malls are using EV charging as a way to draw in customers for longer
stays; and at-home, single-family charging installations are now more easily available for homeowners. However,
for residents in either townhome communities, condominiums, or apartments, gaining access to EV charging is not
readily available. The lack of charging infrastructure in these communities limits EV adoption and also limits the
choices these individuals can make when purchasing a new or used vehicle.

In order to better accommodate the rising number of EV owners in Virginia and to make EV purchases a viable
option for residents of multi-family dwelling units, we recommend and encourage DHCD to update the Virginia
Uniform Statewide Building Code (USBC) to:

- Require that new multi-family dwelling units with 50 units or more set-aside at least 10% of their parking
spaces for EV charging

- Make these spaces ready for EV charging during the design and construction process

- Provide electrical room/breaker box areas designed to accommodate the electrical equipment and
distribution wiring to provide a minimum of a Level 2 chargers as defined by DoE
(https://www.energy.gov/eere/electricvehicles/vehicle-charging) at each of the set-aside parking spaces

Apartment owners, condo associations, or homeowner associations may then negotiate with EV charging providers
for installation, maintenance, and revenue sharing. We believe these measures will support the strategic goals
outlined in the Virginia Energy Plan and Virginia Clean Economy Act; help to reduce carbon emissions in the
transportation sector; facilitate EV purchases in Virginia; and allow residents of multi-family dwelling units to
make purchase decisions on par with residents of single-family homes.

Sincerely,

David A. Reid
Delegate (VA-32)

/WM &k [o I—
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EC-C405.13(3)-21

Proponents: Ben Rabe (ben@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

AUTOMOBILE PARKING SPACE. A space within a building or private or public parking lot, exclusive of driveways, ramps. columns, office and
work areas, for the parking of an automobile.

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles, buses, trucks, vans, neighborhood
electric vehicles, and electric motorcycles, primarily powered by an electric motor that draws current from a building electrical service, EVSE, a
rechargeable storage battery. a fuel cell, a photovoltaic array. or another source of electric current.

Revise as follows:

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for plug-in power transfer including the ungrounded, grounded and equipment
grounding conductors, and the electric vehicle connectors, attachment plugs, personal protection system and all other fittings, devices, power
outlets or apparatus installed specifically for the purpose of transferring energy between the premises wiring and the electric vehicle .

Add new text as follows:

ELECTRIC VEHICLE SUPPLY EQUIPMENT INSTALLED SPACE (EVSE space). An automobile parking space that is provided with a
dedicated EVSE connection.

ELECTRIC VEHICLE CAPABLE SPACE (EV CAPABLE SPACE). A designated automobile parking space that is provided with electrica | i
nfrastructure, such as, but not limited to, raceways. cables. electrical capacity. and panelboard or other electrical distribution equipment space,
necessary for the future installation of an EVSE .

ELECTRIC VEHICLE READY SPACE (EV READY SPACE). An automobile parking space that is provided with a branch circuit and either an
outlet, junction box or receptacle, that will support an installed EVSE .

C405.13 Electric Vehicle Power Transfer Infrastructure. New parking facilities shall be provided with electric vehicle power transfer infrastructure
i n compliance with Sections C405.13.1 through C405.13.6.C405.13.1 Quantity . The number of required EV spaces . EV capable spaces and EV
ready spaces shall be determined in accordance with this Section and Table C405.13.1 based on the total number of automobile parking spaces and
shall be rounded up to the nearest whole number. For R- 2 buildings, the Table requirements shall be based on the total number of dwelling units or
the total number of automobile parking spaces. whichever is less.

1. Where more than one parking facility is provided on a building site, the number of required automobile parking spaces required to have EV power
transfer infrastructure shall be calculated separately for each parking facility.

2. Where one shared parking facility serves multiple building occupancies, the required number of spaces shall be determined proportionally based
on the floor area of each building occupancy.

3. Installed EVSE spaces that exceed the minimum requirements of this section may be used to meet minimum requirements for EV readyspaces
and EV capable spaces .

4. Installed EV ready spaces that exceed the minimum requirements of this section may be used to meet minimum requirements for EV
capablespaces .5. Where the Where all (100%) parking serving R-2 occupancies are EV ready spaces , requirements for EVSE spaces for R-2
occupancies shall not apply.

5. Where the number of EV ready spaces allocated for R-2 occupancies is equal to the number of dwelling units or to the number of automobile
parking spaces allocated to R-2 occupancies. whichever is less, requirements for EVSE spaces for R-2 occupancies shall not apply .

6. Requirements for a Group S-2 parking garage shall be determined by the occupancies served by that parking garage. Where new automobile
spaces do not serve specific occupancies, the values for Group S-2 parking garage in Table C405.13.1 shall be used

Exception: Parking facilities, serving occupancies other than R2 with fewer than 10 automobile parking spaces.

Table C405.13.1 REQUIRED EV POWER TRANSFER INFRASTRUCTURE
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OCCUPANCY EVSE SPACES|EV READY SPACES|EV CAPABLE SPACES
GROUP A 10% 0% 10%
GROUPB 15% 0% 30%
GROUPE 2% 0% 5%
GROUPF 2% 0% 5%
GROUPH 1% 0% 0%
GROUP | 2% 0% 5%
GROUP M 10% 0% 10%
GROUP R-1 20% 5% 75%
GROUP R-2 20% 5% 75%
GROUP R-3 AND R-4 2% 0% 5%
GROUP S exclusive of parking garages |1% 0% 0%
GROUP S-2 parking garages 1% 0% 0%

C405.13.2 EV Capable Spaces . Each EV capable space used to meet the requirements of Section C405.13.1 shall comply with all of the following:

1. A continuous raceway or cable assembly shall be installed between an enclosure or outlet located within 3 feet (914 mm) of the EV capablespace
and a suitable panelboard or other onsite electrical distribution equipment.

2. Installed raceway or cable assembly shall be sized and rated to supply an minimum circuit capacity in accordance with C405.13.5

3 The electrical distribution equipment to which the raceway or cable assembly connects shall have sufficient dedicated space and spare electrical
capacity for a 2-pole circuit breaker or set of fuses.

4. The electrical enclosure or outlet and the electrical distribution equipment directory shall be marked: "For future electric vehicle supplyequipment

(EVSE)."

5. Reserved capacity shall be no less than 4.1 kVA (20A 208/240V) for each EV capable space .

C405.13.3 EV Ready Spaces . Each branch circuit serving EV ready spaces used to meet the requirements of Section C405.13.1 shall comply with
all of the following:

1. Terminate at an outlet or enclosure, located within 3 feet (914 mm) of each EV ready space it serves.

2. Have a minimum circuit capacity in accordance with C405.13.5.

3. The panelboard or other electrical distribution equipment directory shall designate the branch circuit as "For electric vehicle supply equipment
(EVSE)" and the outlet or enclosure shall be marked "For electric vehicle supply equipment (EVSE)."

C405.13.4 EVSE Spaces . An installed EVSE with multiple output connections shall be permitted to serve multiple EVSE spaces . Each EVSE
installed to meet the requirements of Section C405.13.1, serving either a single EVSE space or multiple EVSE spaces . shall comply with all of the

following:

1. Have a minimum circuit capacity in accordance with C405.13.5.

2. Have a minimum charging rate in accordance with C405.13.4.1.

3. Be located within 3 feet (914 mm) of each EVSE space it serves.

4. Be installed in accordance with Section C405.13.6.

C405.13.4.1 EVSE Minimum Charging Rate . Each installed EVSE shall comply with one of the following:

1. Be capable of charging at a minimum rate of 6.2 kVA (or 30A at 208/240V).

2. When serving multiple EVSE spaces and controlled by an energy management system providing load management, be capable of simultaneously
charging each EVSE space at a minimum rate of no less than 3.3 kVA.
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3. When serving EVSE spaces allowed to have a minimum circuit capacity of 2.7 kVA in accordance with C405.13.5.1 and controlled by an energy
management system providing load management, be capable of simultaneously charging each ESVE space at a minimum rate of no | ess than 2.1
kVA.

C405.13.5 Circuit Capacity . The capacity of electrical infrastructure serving each EV capable space . EV ready space , and EVSE space shal |
comply with one of the following:

1. A branch circuit shall have a rated capacity not less than 8.3 kVA (or 40A at 208/240V) for each EV ready space or EVSE space it serves.

2. The requirements of C405.13.5.1.

C405.13.5.1 Circuit Capacity Management . The capacity of each branch circuit serving multiple EVSE spaces. EV ready spaces or EV capable
spaces designed to be controlled by an energy management system providing load management in accordance with NFPA 70, shall comply with
one of the following:

1. Have a minimum capacity of 4.1 kVA per space.

2. Have a minimum capacity of 2.7 kVA per space when serving EV ready spaces or EVSE spaces for a building site when all (100%) of the
automobile parking spaces are designed to be EV ready or EVSE spaces .

C405.13.6 EVSE Installation . EVSE shall be installed in accordance with NFPA 70 and shall be listed and labeled in accordance with UL 2202 or UL
2594. EVSE shall be accessible in accordance with International Building Code Section 1107.

Revise as follows:

UL UL LLC

333 Pfingsten Road
Northbrook, IL 60062-2096

2202-2009 Electric Vehicle (EV) Charging System- with revisions through February

Add new text as follows:

UL UL LLC

333 Pfingsten Road
Northbrook, IL 60062

2594-2016 Standard for Electric Vehicle Supply Equipment

Reason Statement: Preparing our buildings for safe and convenient EV charging infrastructure is critical to deployment of electric vehicles. The
transportation sector is the single largest source of GHG emissions in the nation. Near complete electrification of the transportation sector is
necessary to achieve the GHG emission reductions needed to avoid the worst effects of climate change.

Electric vehicle sales increased by 80 percent from 2017 to 2018, and is expected to grow from 1 million vehicles at the end of 2018 to 18.7 million
by 2030. As newer EVs with longer drive ranges enter the market, the older, shorter drive range EVs will move to the used vehicle market, and
become readily accessible to a secondary market for which the accessibility of EV charging infrastructure at home and at work will be critical.

Inclusion in the IECC of EV Infrastructure requirements is critical in the prevention of the use of extension cords to inappropriate outlets for the
purpose of vehicle charging. We must be building structures that will address the vehicles that the major automakers have already shown us they
are producing, especially as they close out the production of ICE vehicles and switch to total EV manufacturing.

Buildings built in 2022 should last 50 years. By 2045 Ernst & Young predicts internal combustion engine (ICE) vehicles will make up less than 1% of
new car sales globally. Bloomberg reports that the automakers' capital expenditures on capital equipment for electric vehicle manufacturing is
important because it is the culmination of a manufacturer's multi-year exploration of the future; "Capex is Destiny." *

Shouldn't we be building structures to accommodate the vehicles that the automakers are telling us they are switching to? Shouldn't we be installing
the infrastructure when it is least expensive to install? Shouldn't we be addressing the single largest source of GHG emissions?

Cost Impact: The code change proposal will increase the cost of construction

Recent analysis by NBI and partners using cost data from RSMeans and the PNNL medium office prototype found that the average total cost of an
EVSE space in a commercial parking lot was $4702: $1558 in materials and $3145 in labor. These costs include a dual-head commercial Clipper
Creek EVSE mounted on a commercial pedestal, raceways, and all electrical conductors. If the electrical panel and onsite transformer have to be
upsized — something that will only happen on some projects — there would be an additional cost of $1200 per space.

Using the same prototype and data sources, each EV capable space required an additional cost of $123 per space for conduit (assuming an
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average 100’ run) and junction boxes if no capacity upgrade is required. If the panel and onsite transformer have to upsized to accommodate
design loads, then that cost could increase by $1200 per space.

However, with the future demand for EVs and EV charging discussed in the reason statement, commercial parking facilities that do not include EV
spaces during new construction will face substantially higher costs to retrofit those spaces in the future. For example, a cost-effectiveness study
for the City and County of San Francisco conducted by Pacific Gas & Electric (PG&E) showed that the cost of an EV Ready space (full circuit for
level 2 charging) installed during new construction was $860-$920, while a retrofit would cost $2370-$3710,[1] 3-4 times the cost. An analysis
conducted by the California Air Resource Board found much higher cost savings of $7000 from avoided retrofit costs when EV spaces are installed
during construction rather than retrofit, with the majority of the cost delta due to the cost of retrenching parking lots and doing costly panel and
transformer upgrades.[2] The EV Capable spaces required by this proposal avoid nearly all of these incremental retrofit costs by including the most
difficult elements to retrofit (trenching and panels) during new construction.

These EV chargers will also yield substantial economic benefits for both the individual that owns the EV and the building owner. For individuals, EVs
cost much less to fuel and maintain than gas-powered vehicles. According to AAA, an electric vehicle (EV) will save roughly $1,039 per year in total
fuel and maintenance costs compared to a comparable gasoline vehicle. Although Electric Vehicles are often more expensive than gasoline
powered vehicles, Bloomberg New Energy Finance on battery costs suggests EVs could reach upfront cost parity with gasoline vehicles by the
early-to-mid 2020s. For building owners, installing EV chargers will increase property values, attract new customers or tenants and improve staff
and tenant retention.

With the growing market demand for EVs and the growing demand for charging they create, it not a question of if EV spaces will be needed, but
when. Building owners and tenants will be paying for this cost now or in the future. Failing to install a minimal number of EVSE spaces and EV
capable spaces now will saddle building owners and tenants with substantially higher costs due to costly future retrofits.

Resiliency Impact Statement: This proposal will increase Resiliency

As electric vehicles (EVs) become more prevalent (as noted in reason statement) they will provide a valuable resource to the electric grid. EVs will
essentially become mobile batteries available to the grid to help absorb load at renewable peak generation, or supply buildings to help smooth load

peak demand or during emergency events. Beyond their contribution to the buildings they plug into and the grid they interact with, EVs will remove

another direct combustion source from climate equation, helping prevent the worst impacts of climate change. Providing charging infrastructure to

new commercial and multifamily building will help speed the EV transition.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C405.13(3)-21

This proposal doesn't have any public comments.
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Proposal # 1051
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EC-C405.13(3)-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute); Kimberly
Newcomer (New Buildings Institute).

Brief Description:

The proposal requires new parking facilities to be provided with electric vehicle power transfer
infrastructure (electric vehicle charging), with specific percentages of spaces dedicated to Electric
Vehicle Supply Equipment Spaces, Electric Vehicle Ready Spaces, and Electric Vehicle Capable Spaces,
with each occupancy requiring different percentages.

STUDY GROUP OR SUB-WORKGROUP INFORMATION.

The proposal was intended to be discussed at the May 12, 2022 Energy Sub-Workgroup meeting but
was carried over to the May 19%, 2022 Energy Sub-Workgroup Meeting and the proponent
subsequently decided to continue discussions with stakeholders offline. No sub-workgroup
determination was made with respect to this proposal.

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: Ben Rabe, NBI

Opposition:

Names: Steve Shapiro, AOBA and VAMA; Andrew Clark, HBAV; David Beahm, Warren County

DHCD Staff Notes:

The proposal is very similar in nature with proposal EC-C405.13(2)-21. The feedback from stakeholders
consisted of expressing support or opposition and rested on previous statements.

Comments from EC-C405.13(2)-21 discussions have been reproduced here for convenience:
Support:

Names: Ben Rabe, NBI; William Penniman, Sierra Club - Virginia Chapter; Dan Willham, Fairfax County;
Eric Lacey, representing self.

e Ben Rabe (NBI) stated that he supports this proposal and all EV proposals being considered.

o  William Penniman (Sierra Club) stated that, as a proponent of other EV proposals, he supports
this proposal as well because he believes something should go forward that deals with EV
spaces.

e Dan Willham, Fairfax County, supported the concept in general. However, the 2021 ICC appeals
board ruled this out of scope since it was not actually energy conservation. If this does go
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forward, it would have to be determined where exactly to put it in the code, considering that it
isn’t an energy-conservation measure.

e Eric Lacey, representing self, indicated that as a Virginia resident, he doesn’t think it is a good
idea to wait three more years to implement EV readiness. The ICC appeal was more of a
technicality. Electric Vehicles are not just the future, they are here now. It will be harder to
address as more time goes by.

Opposition:

Names: Steve Shapiro, AOBA and VAMA, David Beahm, Warren County; Sarah Thomas, Virginia
Association for Commercial Real Estate

e Steve Shapiro stated that AOBA and VAMA are in opposition to this EV proposal as well as all
other EV proposals and raised concerns regarding the fire safety of these spaces, which, he
argues, need to be considered and integrated into the other EV proposals.

e Andrew Clark, HBAV, expressed opposition to the proposal, agreed with Steve Shapiro’s
comments and noted that even though EV may be the way to go in the future, more discussion
is needed to ensure that the codes address all concerns.

e David Beahm, Warren County, agreed with the previous commenters and also raised concerns
about accessible parking.

Meeting summaries and proposal related information: Tab 10 - Page 77; Tab 11 - Page 36; Tab 11 -
Page 42.
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EC-C405.16-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

C103.2.2 Electrification system. The construction documents shall provide details for additional electric infrastructure, including branch circuits,
conduit, or pre-wiring, and panel capacity in compliance with the provisions of this code.

Revise as follows:

C105.2.5 Electrical system. Inspections shall verify lighting system controls, eempenents-and-components meters_,_and additional electric
infrastructure as required by the code, approved plans and specifications.

Add new text as follows:

ALL-ELECTRIC BUILDING. A building that contains no combustion equipment , or plumbing for combustion equipment, installed within
the building or building site.

APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific requirements.

COMBUSTION EQUIPMENT. Any equipment or appliance used for space heating, service water heating , cooking, clothes drying and/or
lighting that uses fuel gas or fuel oil .

COMMERCIAL COOKING APPLIANCES. Appliances used in a commercial food service establishment for heating or cooking food and which
produce grease vapors, steam, fumes, smoke or odors that are required to be removed through a local exhaust ventilation system. Such
appliances include deep fat fryers. upright broilers, griddles. broilers, steam-jacketed kettles, hot-top ranges. under-fired broilers (charbroilers),
ovens, barbecues, rotisseries, and similar appliances. For the purpose of this definition. a food service establishment shall include any building or
a portion thereof used for the preparation and serving of food.

EQUIPMENT. Piping. ducts. vents. control devices and other components of systems other than appliances that are permanently installed and
integrated to provide control of environmental conditions for buildings. This definition shall also include other systems specifically requlated in this
code.

FUEL GAS. A natural gas, manufactured gas. liquified petroleum gas or a mixture of these.

FUEL OIL. Kerosene or any hydrocarbon oil having a flash point not less than 100°F (38°C).

MIXED-FUEL BUILDING. A building that contains combustion equipment or includes piping for such equipment .

C405.16 Additional electric infrastructure. C405.16 Additional electric infrastructure. Buildings that contain combustion
equipment and end-uses shall be required to install electric infrastructure in accordance with this section.

C405.16.1 Electric infrastructure for dwelling and sleeping units. Combustion equipment and end-uses serving individual dwelling units
or sleeping units shall comply with Section R404.6.

C405.16.2 Combustion space heating. Space heating equipment that uses fossil fuels shall comply with either C405.16.2.1 or C405.16.2.2

C405.16.2.1Unitized heating. Warm-air furnaceswith a capacitylessthan 225,000 Btu/handgas- and oil-fired boilerswith a capacitylessthan 400,000
Btu/hshall be provided with a designated exterior location(s) in accordance with the following:

a. Natural drainage for condensate from cooling equipment operationor a condensate drain located within 3 feet (914 mm)of the location of the
space heating equipment, and

b. A dedicated branch circuit in compliance withNFPA70 Section 424.4based on heat pump space heating equipment sized in accordance withthe
requirements of ANSI/ASHRAE/IES Standard 90.1,Section 6.4.2 and terminating within 3 feet (914 mm) of the locationof the space heating
equipmentwith no obstructions. Both ends of the branch circuit shall be labeled “For Future Heat Pump Space Heater.”

Exception to C405.16.2.1(b): Where an electrical circuit in compliance withNFPA70 Sections 440.4(B) and 440.35exists for space cooling
equipment.

C405.16.2.2Central heating. All other space heatingequipment shall be provided with conduit that is continuous between a junction box located
within 3 feet (914 mm) of theequipment and an electrical panel. The junction box, conduit and bus bar in the electrical panel shall be rated and sized
to accommodate a branch circuit with sufficient capacity for an equivalent electricequipment with an equivalent equipmentcapacity. The electrical
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junction box and electrical panel shall have labels stating, “ForFutureElectricSpace HeatingEquipment”.

C405.16.3 Combustion water heating .Water heating equipment that usesfossil fuels shall comply with either C405.16.3.1 or C405.16.3.2

C405.16.3.1Unitizedwater heating .Water heaters with a capacity less than 300.000 Btu/h (88 kW) shall be installed in accordance with the
following:

1. A dedicated 208/240-volt branch circuit with a minimum capacity of 30 amps shall terminate within 3 feet (914 mm) from the water heater and be
accessible to the water heater with no obstructions. Both ends of the branch circuit shall be labeled with the words "For Future Heat Pump Water
Heater" and be electrically isolated,

2. A condensate drain that is no more than 2 inches (51 mm) higher than the base of the installed water heater and allows natural draining without
pump assistance shall be installed within 3 feet (914 mm) of the water heater,

3. _The water heater shall be installed in a space with minimum dimensions of 3 feet (914 mm) by 3 feet (914 mm) by 7 feet (2134 mm) high, and

4. The water heater shall be installed in a space with a minimum volume of 700 cubic feet (20,000 L) or the equivalent of one 16-inch (406 mm) by
24-inch (610 mm) grill to a heated space and one 8-inch (203 mm) duct of no more than 10 feet (3048 mm) in length for cool exhaust air.

C405.16.3.2Central water heating. Water heaters with a capacitygreaterthanor equal t0300,000 Btu/h (88 kW) shall beprovided withthe following:

1. Conduit that is continuous between a junction box located within 3 feet (914 mm) of theequipment and an electrical panel. The junction box,
conduit and bus bar in the electrical panel shall be rated and sized to accommodate a branch circuit with sufficient capacity for an equivalent
electricequipment with an equivalent equipment capacity. The electrical junction box and electrical panel shall have labels stating, “For Future
ElectricWater HeatingEquipment”, and

2. A condensate drain that is no more than 2 inches (51 mm) higher than the base of the installed water heater and allows natural draining without
pump assistance shall be installed within 3 feet (914 mm) of the water heater,

C405.16.4 Combustion cooking. Cooking equipment thatusefossil fuel shall comply with either C405.16.4.1 orC405.16.4.2

C405.16.4.1 Commercial cooking.Commercial cooking appliances shall be provided with a dedicated branch circuit with a minimum capacity of 12
kVA per 1kBtuof appliance input capacity. The branch circuit shall terminate within 3 feet (914 mm) of the appliance with no obstructions. Both ends
of the branch circuit shall be labeled with the words “For Future Electric Cooking Equipment” and be electrically isolated.

C405.16.4.2Light and medium dutycooking. Light-and mediumduty cooking equipment not designated ascommercial cooking appliances shall be

provided with a dedicated branch circuitin compliance with NFPA 70 Section422.10. The branch circuitshall terminate within 6 feet (1829 mm) offossil
fuelranges. cooktops and ovens and be accessible with no obstructions. Both ends of the branch circuit shall be labeled with the words “For Future

ElectricCookingEquipment” and be electrically isolated.

C405.16.5 Combustion clothes drying .Clothes drying equipment that usefossil fuels shall comply with either C405.16.5.1 or C405.16.5.2

C405.16.5.1 Commercial drying. Clothes dryingequipment, and end-usesfor commercial laundry applicationsshall be provided with conduit that is
continuous between a junction box located within 3 feet (914 mm) of theequipment and an electrical panel. The junction box, conduit and bus bar in
the electrical panel shall be rated and sized to accommodate a branch circuit with sufficient capacity for an equivalent electric equipment with an
equivalent equipment capacity. The electrical junction box and electrical panel shall have labels stating, “For Future ElectricClothes
DryingEquipment”, and

C405.16.5.2 Residential drying. Clothes dryingequipment, appliances, and end-uses serving multipledwelling units or sleeping areaswith a capacity
less thanor equal t09.2 cubicfeetshall be provided withadedicated 240-volt branch circuit with a minimum capacity of 30 amps shall terminate within 6
feet (1829 mm) offossil fuel clothes dryers and shall be accessible with no obstructions. Both ends of the branch circuit shall be labeled with the
words “For Future Electric Clothes DryingEquipment” and be electrically isolated.

Revise as follows:

C406.1 Additional energy efficiency credit requirements. New all-electric buildings shall achieve a total of 10 eredits—credits and new mixed-fuel
buildings shall achieve a total of 15 credits from Tables C406.1(1) through C406.1(5) where the table is selected based on the use group of the
building and from credit calculations as specified in relevant subsections of Section C406. Where a building contains multiple-use groups, credits
from each use group shall be weighted by floor area of each group to determine the weighted average building credit. Credits from the tables or
calculation shall be achieved where a building complies with one or more of the following:
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—_

More efficient HVAC performance in accordance with Section C406.2.

Reduced lighting power in accordance with Section C406.3.

Enhanced lighting controls in accordance with Section C406.4.

On-site supply of renewable energy in accordance with Section C406.5.

Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
High-efficiency service water heating in accordance with Section C406.7.

Enhanced envelope performance in accordance with Section C406.8.

Reduced air infiltration in accordance with Section C406.9

© ©®© N o 0o M 0D

Where not required by Section C405.12, include an energy monitoring system in accordance with Section C406.10.

-
°

Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD) system in accordance with Section C406.11.

—_
—_

. Efficient kitchen equipment in accordance with Section C406.12.

Reason Statement: In order to meet the state’s 2045 carbon neutrality goal, Virginia must not only reduce energy use through energy efficiency
and move to utility scale and on-site renewable energy, but also begin to transition away from using combustion equipment in buildings that runs on
fossil fuels to electric equipment. Therefore it is crucial that new buildings today can be cost-effectively retrofitted in the future with electric equipment
so that emissions are not “locked-in” by gas-dependent building infrastructure. Fortunately, heat pump technology has dramatically improved over
the last few decades, giving contractors and building owners access to highly efficient electric heating and cooling, and water heating technologies.

One of the biggest expenses of electrification retrofits — and therefore barriers to electrification in existing buildings - is running electrical
infrastructure through a completed and enclosed building that has combustion equipment. This significant future cost can be greatly reduced through
making simple, low-cost modifications to buildings during construction that enable easier electrification in the future. The requirements in this
proposed amendment ensure that the electrical infrastructure is in place so that building owners can convert to an all-electric building in the future
and ensures that unitized gas water heaters can be replaced with high-performance heat pump water heaters (HPWHs).

Cost Impact: The code change proposal will increase the cost of construction

Virginia buildings that are all-electric would have no change in construction costs. Mixed fuel buildings would be slightly more expensive to build
because they would both have to be electric-ready and meet additional efficiency requirements. Electric-ready requirements are anticipated to be
nominal. Recent analysis by NBI and partners using cost data from RSMeans indicates that additional electrical infrastructure costs for water-
heating and space-heating would cost a typical office building an additional $8,380. However if a building owner were to have to retrofit their building
from using combustion equipment to natural gas equipment costs without these requirements in place, costs could be exorbitant.

Resiliency Impact Statement: This proposal will increase Resiliency

Electric ready infrastructure allows buildings the ability to take advantage of the greening grid while spreading out the costs. As noted in the reason
statement, they will likely transition from fossil fuel to electric appliances over their lifespan. Although these buildings will require more electricity from
the grid than their fossil fuel burning counterparts as they transition, they will be able to operate entirely on clean renewable energy.

By constructing electric-ready, building owners will additionally be given the tools they need to make decisions on the timing to switch fuel sources.
As the costs of fuels change over time, owners will be ready to remove themselves from the volatility and geopolitics of the fossil fuel market.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions
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[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C405.16-21

This proposal doesn't have any public comments.

Proposal # 1047
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EC-C405.16-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute).
Brief Description:

The proposal requires the installation of additional electric infrastructure in buildings that contain
combustion equipment to allow future users to install electric versions of that equipment, in the future,
without the need for retrofitting the space(s).

STUDY GROUP OR SUB-WORKGROUP INFORMATION.

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e KC Bleile, Viridiant

e William Penniman (Sierra Club) Note: partial attendance only. Not in attendance at the time of
voting but expressed support for the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark, Homebuilders Association of Virginia

e Brian Clark, Habitat for Humanity

e Steve Shapiro (AOBA/VAMA) Note: partial attendance only. Not in attendance at the time of
voting but expressed opposition to the proposal in the Adobe Platform chat box prior to exiting
the meeting room.

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e laura Baker (RECA, alternate for Eric Lacey)

Energy Sub-Workgroup members not in attendance:

e Maggie Kelley Riggins (SEEA). Note: partial attendance. Stepped away during EC-C405.13-21
discussion and voting.

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during EC-C405.16-21 discussion and voting.

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during EC-C405.16-21 discussion and voting.

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association

e Corey Caney: International Association of Electrical Inspectors, Virginia
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Other stakeholders in attendance and opposing the proposal:

e Michael O’Connor, Virginia Petroleum and Convenience Marketers Association (VPCMA) and VA
Propane Gas

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:
Names: William Penniman, Sierra Club

William Penniman stated that in order to combat climate change, electricity to the maximum extent
possible needs to be implemented. Further, he stated that getting ready for it with relatively low costs
up front will make the transition better and cheaper. He felt that this proposal will benefit everyone.

Opposition:
Names: Steve Shapiro, AOBA and VAMA; Andrew Clark, HBAV

e Steve Shapiro, AOBA and VAMA, recorded his opposition to the proposal.

e Andrew Clark, HBAV, opposed the proposal and rested on the statements made during Energy
Sub-Workgroup discussions on similar proposals (see REC-R401.2-21), reproduced here for
convenience: “He indicated that HBAV is unequivocally opposed to the proposal and shared
concerns that this proposal is in potential conflict with other state laws, the Virginia Energy Plan
and the net-zero path that Virginia is currently on.”

DHCD Staff Notes:

The Energy Sub-Workgroup members did not provide any specific reasons for supporting or opposing
the proposal but rested on comments made during previous proposals with a similar scope (see REC-
R401.2-21), reproduced here for convenience:

Support:
e William Penniman: Sierra Club - Virginia Chapter

o He opined that the proposal will save money for residents, it will reduce pollution, it’s a
critical measure for climate change, and will create a healthier house without the fumes
from burning fossil fuels. Note: in response to some of the opposing statements noted
below, he indicated that he does not think that the proposal conflicts with the net-zero
path Virginia is currently on.

Opposition:
e Andrew Clark: Home Builders Association of Virginia

o He indicated that HBAV is unequivocally opposed to the proposal and shared concerns
that this proposal is in potential conflict with other state laws, the Virginia Energy Plan
and the net-zero path that Virginia is currently on.

Meeting summaries and proposal related information: Tab 10 - Page 40; Tab 11 - Page 25.
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EC-C407.6-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Energy Conservation Code
Add new text as follows:

C407.6 Zero Energy Commercial Construction. Any commercial building constructed and marketed or otherwise held out to be a “zero energy”
building or “net zero energy building” or made subject to an equivalent claim must satisfy the standards set forth in Appendix CC Zero Energy
Commercial Building Provisions, in addition to any other energy efficiency and renewable energy standards that are applicable to such building.
Written notice must be given to the permitting authority of the intent to market a building as a "zero energy" or "net zero energy." A building
inspection and independent confirmation of compliance with Appendix CC must be conducted and supporting documentation must be submitted to
demonstrate full compliance with Appendix CC. The building code official may require additional information, as appropriate, to demonstrate
compliance. A written report certifying compliance or hon-compliance with Appendix CC shall be delivered to the buyer or owner prior to building

occupancy.

R406.8 Zero Energy Residential Construction. Any residential building constructed and marketed or otherwise held out to be a “zero energy”
building or “net zero energy” or made subject to an equivalent claim must satisfy the standards set forth in Appendix RC Zero Energy Residential
Building Provisions in addition to any other enerqgy efficiency and renewable energy standards applicable to such construction or rehabilitation.
Inspection and independent confirmation of compliance with Appendix RC must be conducted and documentation provided to confirm compliance
with Appendix RC Zero Energy Residential Building Provisions. The building code official may require additional information, as appropriate, to
demonstrate compliance. A written certification of compliance or non-compliance with the standards in Appendix RC shall be delivered to buyer prior
to occupancy and shall be added to the permanent certificate required by R401.3.

N1106.8 Zero Energy Residential Construction.

Any residential building constructed and marketed or otherwise held out to be a “zero energy” building or “net zero energy” or made subject to an
equivalent claim must satisfy the standards set forth in Appendix RC Zero Energy Residential Building Provisions in addition to any other energy
efficiency and renewable energy standards applicable to such construction or rehabilitation. Inspection and independent confirmation of compliance
with Appendix RC must be conducted and documentation provided to confirm compliance with Appendix RC Zero Energy Residential Building
Provisions. The building code official may require additional information, as appropriate, to demonstrate compliance. A written certification of
compliance or non-compliance with the standards in Appendix RC shall be delivered to buyer prior to occupancy and shall be added to the
permanent certificate required by N1101.3.

Reason Statement: The 2021 IECC adds two appendices specifying the requirements for "zero energy" construction: "Appendix CC Zero Energy
Commercial Building Provisions" and "Appendix RC Zero Energy Residential Building Provisions".

The purpose of this proposal is to activate the standards set forth in these two appendices by making them applicable and mandatory for any
buildings constructed and sold, leased, or otherwise marketed or held out as being "zero energy" or "net zero energy" or equivalent labels. It does
not require builders to go beyond the generally applicable terms of the 2021 IECC, but it protects buyers, residents and competing "zero energy"
builders by assuring that buildings claimed to be "zero energy" actually meet recognized "zero energy" energy conservation standards set forth in
the Code. The appendices are new and will be incorporated into Virginia's 2021 building code update.

There are many instances in which building code provisions are tied to the intended purpose or specific use of a building, which is also part of the
marketing of that building. Achieving specific levels of performance (efficiency or otherwise) is also commonly required of new buildings whether
separately advertised or simply assumed as part of building code compliance. Thus, there is nothing unreasonable about requiring a builder (a) to
notify building officials in a permit application of an intent to market a building as "zero energy" or "net zero energy," (b) to subject the building to
inspections and testing that confirm compliance with the code provisions, and (c) to provide written notification to the buyer or owner of the outcome
of compliance tests. The phrase "or made subject to a similar claim” is to prevent a builder from trying to evade the standard by saying things like "it
won't use any net energy" or "it will produce all the energy it needs".

Zero energy buildings are hugely valuable for residents and landlords because they eliminate energy costs of occupancy, over time, through a
combination of enhanced energy efficiency and renewable energy. Such buildings are becoming increasingly popular, particularly since they cut
both occupancy costs and pollution driving climate change. In reality, a shift to zero energy (net zero energy) housing will be critical to keeping
global temperatures at levels that will prevent catastrophic climate harms. Given that new housing will operate for 70 or more years, it is vital that
quality zero carbon construction begin sooner rather than later. Even though it does not mandate zero carbon construction, this proposal will at
least establish minimum standards for such construction.
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Cost Impact: The code change proposal will not increase or decrease the cost of construction
This proposal does not require construction of zero energy buildings. It merely assures that buildings meet basic standards of construction and
truth in advertising if they are built and sold or leased as "zero energy" or "net zero energy" buildings.

Resiliency Impact Statement: This proposal will increase Resiliency

This proposal will increase resiliency in several ways. Individual zero energy buildings and their occupants will be more resilient because they will
(a) consume less energy, (b) produce zero-carbon renewable energy equal to or in excess of their energy needs, (c) retain heat or cooling during
periods of utility outages, (d) be more capable of self-supplying electricity and possibly other energy during periods of utility outages, and (e) less
exposed to economic harm from fluctuating energy prices. These are large resiliency benefits for residents in zero energy dwellings and their
lenders or landlords.

This proposal will also increase resiliency for the public by reducing greenhouse gas emissions, reducing demands on utilities during critical supply
and price periods and reducing risks of loan and lease defaults attributable to fluctuating energy prices.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: EC-C407.6-21

Discussion by William Penniman
Apr 1, 2022 18:58 UTC

Questions were raised about the proposal's references to selling or marketing a building as "zero energy." Tying this to marketing seems
reasonable to me because the standard is meaningless if builders can sell non-complying buildings as "zero energy". This is equivalent to designing

a building for a particular purpose, which is addressed in other places in the code.

A linkage was also made during the discussion to statements in the permanent certificate. With that in mind, | propose to modify the language of the
proposal by adding language along the following lines, which we can discuss at the ESWG and WG meetings.
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Add to proposed C407.6 (or a new C407.6.1):

In addition to other required submissions, the builder or other approved party shall submit a signed statement to the Building Inspector stating (a)
whether the building is being sold or marketed as “zero energy” or “net zero energy” or using equivalent terms and (b) whether the building qualifies
as Zero Energy pursuant to Appendix CC, accompanied by test results demonstrating compliance. A copy of the statements and report shall be
delivered to the buyer or owner prior to closing.

Add to proposed R406.8/N1106.8 (or to a new R406.8.1/N1106.8.1):

The builder or other approved party shall submit a signed statement to the Building Inspector, following completion of air leakage testing, stating (a)
whether the building is being sold or marketed as “zero energy” or “net zero energy” or using equivalent terms and (b) whether the building qualifies
as Zero Energy pursuant to Appendix RC, accompanied by test results demonstrating compliance. A copy of the statements and report shall be
delivered to the buyer prior to closing.

Add to the permanent certificate requirement of R401.3/N1101.3 (whether existing Virginia or 2021 IECC) language stating that "the permanent
certificate shall state whether the building does or does not qualify as “Zero Energy” in compliance with Appendix RC. An exact copy of the
Permanent Certificate shall be delivered to buyer prior to closing."

Proposal # 996
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EC-C407.6— Staff Summary

Proponent: William Penniman (Sierra Club)
Brief Description:

The proposal requires any commercial or residential building constructed and marketed as a “zero
energy” or “net zero energy” building or an equivalent claim to comply with a respective Zero Energy
Buildings Provisions Appendix (new to the 2021 IECC).

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was heard at several meetings and carried over multiple times to continue discussion
(March 24, 2022; April 11, 2022; May 12, 2022 and May 19, 2022). The comments captured in this
summary may span over multiple meetings.

The following Energy Sub-Workgroup members in attendance during the May 19 meeting were in
support of this proposal:

e Eric Lacey (RECA)

o He liked this proposal because it provides some truth in advertising. If you’re going to
call a home or building “Net Zero” you should meet these standards. Provided
background that these appendices are new to the 2021 IECC. On the commercial side,
this appendix came out of AlA’s 2030 challenge and based on your occupancy type
you’re required to install a certain amount of renewable energy to bridge the gap
between the efficiency of the building and getting it to net zero. On the residential
side, this is kind of an extension of the Energy Rating Index (ERI) and the home must
demonstrate a net zero ERI score. A reason these go into appendices is that a lot of
states create net-zero paths and standardizing these paths have value.

e KC Bleile (Viridiant)
e  William Penniman (Sierra Club — Virginia Chapter)

The following Energy Sub-Workgroup members in attendance during the May 19 meeting were in
opposition of this proposal:

e Andrew Clark (HBAV)
o He can’tidentify any other provisions in the code dealing with advertising. Only one
section came close and it was regarding universal design features.

Energy Sub-Workgroup members in attendance but abstaining from the vote:
e Chelsea Harnish: Virginia Energy Efficiency Council
Energy Sub-Workgroup members not in attendance during the May 19, 2022 meeting:

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)
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o Expressed opposition during the May 12, 2022 meeting.
= He appreciated the wording change, but he still doesn’t think this belongs in the

building code because it’s marketing. It still says that the inspection must
comply with the appendix. He doesn’t support this.

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

o Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: Eric Lacey (RECA); Ben Rabe (New Buildings Institute)

e Eric Lacey (RECA)

o Has seen stretch energy and net zero codes adopted across the country. Some are
better than others. There was an improvement in the 2021 IECC with more standardized
appendices. There would be real value to getting these programs similarly situated. He
supports William’s effort. It points to a standard that shows the consumer what a net
zero energy building is. This language pre-approves appendix RC and appendix CC for
compliance when making buildings zero energy.

e Ben Rabe (New Buildings Institute)
o NBI was highly involved in developing this proposal. It’s a great opportunity for Virginia.

Opposition:
Names: Steve Shapiro (AOBA/VAMA); David Beahm (Warren County); Andrew Clark (HBAV)

e Steve Shapiro (AOBA/VAMA) wanted to get on the record as opposing the proposal.
e David Beahm (Warren County)
o Is opposed to this proposal. He doesn’t think a code official could enforce this. How the
builder advertises the dwelling would be considered a buyer beware situation.
e Andrew Clark (HBAV)
o HBAV is opposed to this and considers it to be a truth in advertising issue.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 40; Tab 10 - Page 77; Tab 11 -
Page 5; Tab 11 - Page 25; Tab 11 - Page 29; Tab 11 - Page 32; Tab 11 - Page 40.
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EC-C502.3-21

Proponents: Ben Rabe (ben@newbuildings.org); Kimberly Newcomer (kim@newbuildings.org); Diana Burk (diana@newbuildings.org)
2018 Virginia Existing Building Code

Add new text as follows:

601.4.8 Additional energy efficiency credits.. Alterations shall achieve a total of 5 credits in accordance with Section 601.4.9.

Exceptions:

1. _Alterations that include replacement of no more than one of the following:

1.1. HVAC unitary systems or HVAC central heating or cooling equipment serving the alteration area.

1.2. 50% or more of the lighting fixtures in the alteration area.

1.3. 50% or more of the area of interior surfaces in the alteration area.

.4 50% or more of the area of the building’s exterior wall envelope.

—_

2. 50% or more of the area of the building’s exterior wall envelope.

3. Alterations that comply with Section C407.

601.4.9
ADDITIONAL EFFICIENCY CREDITS

601.4.9.1 General. Where required in Section 601.4.8, credits shall be achieved from Tables C406.1 (1) through C406.1 (5) where the table is
selected based on the use group of the building and from credit calculations as specified in relevant subsections of Section C406. Where a building
contains multiple use groups. credits from each use group shall be weighted by floor area of each group to determine the weighted average building
credit. Credits from the tables of calculation shall be achieved where a building complies with one or more of the following:

More efficient HVAC performance in accordance with Section C406.2.

|_L

2. Reduced lighting power in accordance with Section C406.3.

3. Enhanced lighting controls in accordance with Section C406.4.

4. On-site supply of renewable energy in accordance with Section C406.5.

5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6.
6. High-efficiency service water heating in accordance with Section C406.7.

7. Enhanced envelope performance in accordance with Section C406.8.

8. Reduced air infiltration in accordance with Section C406.9.

9. Where not required by Section C405.12, include an energy monitoring system in accordance

with Section C406.10.
10. Where not required by Section C403.2.3. include a fault detection and diagnostics (FDD) system in accordance with Section C406.11.

—_
—_

Efficient kitchen equipment in accordance with Section C406.12.

805.4 Additional energy efficiency credits . Additions shall achieve a total of 10 credits in accordance with Section 805.5. Alterations to the
existing building that are not part of an addition, but permitted with an addition, may be used to achieve the required credits.

Exceptions:

1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, High-Hazard
Group H.
Additions less than 1,000 fi2 and less than 50% of existing floor area.

[~

Additions that do not include the addition or replacement of equipment covered in Section
C403.3 or C404.2 of the VECC that achieve a total of 5 credits.

[

Additions that do not contain conditioned space that achieve a total of 5 credits.

[~
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5. Buildings in Residential Group R and Institutional Groups | in climate zones 3C, 4B, 4C, 5C
that achieve a total of 5 credits.

6. Where the addition alone or the existing building and addition together comply with Section
C407 of the VECC.

805.5

ADDITIONAL EFFICIENCY CREDITS

805.5.1 General. Where required in Section 805.4, credits shall be achieved from Tables C406.1 (1) through C406.1 (5) of the VECC where the
table is selected based on the use group of the building and from credit calculations as specified in relevant subsections of Section C406 of

the VECC. Where a building contains multiple use groups, credits from each use group shall be weighted by floor area of each group to determine
the weighted average building credit. Credits from the tables of calculation shall be achieved where a building complies with one or more of

the following:

|_L

More efficient HVAC performance in accordance with Section C406.2 of the VECC.

2. Reduced lighting power in accordance with Section C406.3 of the VECC.

3. Enhanced lighting controls in accordance with Section C406.4 of the VECC.

4. On-site supply of renewable energy in accordance with Section C406.5 of the VECC.

5. Provision of a dedicated outdoor air system for certain HVAC equipment in accordance with Section C406.6 of the VECC.

6. High-efficiency service water heating in accordance with Section C406.7 of the VECC.

7. Enhanced envelope performance in accordance with Section C406.8 of the VECC.

8. Reduced air infiltration in accordance with Section C406.9 of the VECC.

9. Where not required by Section C405.12 of the VECC, include an energy monitoring system in accordance with Section C406.10 of the
VECC.

10. Where not required by Section C403.2.3 of the VECC, include a fault detection and diagnostics (FDD) system in accordance with Section

C406.11 of the VECC.
11. Efficient kitchen equipment in accordance with Section C406.12 of the VECC.

Reason Statement: Since 2012, the IECC has leveraged Section C406 to achieve additional efficiency in the prescriptive path. This section has
received steady improvements over the subsequent code cycles with an expansion in the number of options and the adoption of a more flexible
credit approach to the additional efficiency option. However, there is one significant gap in C406, it does not apply to additions or alterations. C502
and C503 do not reference C406 in the sections with which additions and alterations must comply. The exclusion from C406 is a significant
loophole. Additions and large alterations are prime opportunities for achieving greater energy efficiency utilizing C406.

This missed opportunity is particularly significant given the advent of Building Performance Standards (BPS). These policies set performance
requirements that subject existing buildings need to meet. States and local jurisdiction around the country including the states of WA and CO and
cities like New York, Boston, Washington DC, and St Louis have already adopted Building Performance Standards (BPS). Many more cities are
considering this policy tool as they come to realize that meeting their climate goals will require achieving significant energy and/or carbon
improvements in existing buildings. This creates a need for the IECC to be much more proactive in tailoring requirements specifically for existing
buildings. Building energy retrofits that are implemented as part of alterations, additions and changes in occupancy are far more cost-effective than
stand-alone retrofit projects implemented only to meet a BPS. By incorporating reasonable and cost-effective retrofits into typical existing building
projects, the IECC will both provide additional energy, carbon and cost savings to building owners and tenants and help ensure that more building
retrofits are undertaken at opportune and cost-effective times.

This proposal creates a framework to apply C406 to additions and large alterations. It creates a new Section C506 that provides guidance for how
to utilize C406 for existing buildings. C506.1 essentially replaces and mirrors C406.1, providing charging language for how to calculate credit totals
and utilize the sections (C406.2-12) that establish the requirements for each credit option. This section C506 is utilized by new sections in C502 and
C508 to set credit requirements for additions and alterations, respectively.

The new Section C502.2.7.1 sets requirements for additions. As additions generally have to meet the requirements for new construction, the credit
requirement has been set at 10 credits, the same as C406 for new construction. The section specifically allows additions and alterations to comply
together under this section, eliminating the possibility that a building with both an addition and alteration would have to achieve credits for each
individually. The section includes a number of important exceptions for situations where achieving the full 10 credits would be less feasible due to
lower energy building types, more limited credit options and more limited project scope:

1. Occupancies such as storage, utility, factory and high hazard that generally have low energy usage.

2. Small additions
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3. Additions that do not include new HVAC or hot water systems that achieve 5 credits
4. Additions that do not include conditioned space that achieve 5 credits
5. Group R and | occupancies in more temperate climate zones that achieve 5 credits

6. Additions that comply with C407.
The new section C503.7 requires that large alterations achieve 5 credits. The section includes important exceptions:

1. The first exception ensures that the requirements only apply to large additions with significant scope. The exemption is worded to address
small alterations that only impact one of the main buildings systems: envelope (C402), HVAC (C403), water heating (C404) and lighting (C405).
Alterations that impact two or more of these systems — and must therefore comply with two or more of these sections — will have a larger scope with
more opportunities to choose from among the available credit options.

2. An exception that reflects the allowance for alterations and additions to comply together under C502.

3. An exception for buildings that model using C407.

By limiting requirement to large alterations and keeping the credit requirement low, the proposal ensures that projects will likely have sufficient credit
options within the existing scope of the project. The project team will be able to pick credit options that apply to building elements that are already
within the project scope.

The savings for this proposal would be at least 2.5% for additions and 1.25% for alterations based on the modeling for the C406 credit options done
by PNNL for the 2021 edition of the IECC. However, the savings should be higher for alterations in particular since the baselines for alterations
include many below-code existing building features. Depending on how inefficient the rest of the building is, the impact of this proposal could be
substantially higher without any greater cost than new construction C406 measures.

Cost Impact: The code change proposal will increase the cost of construction

This proposal is crafted so that it will only impact major renovations / large-scope alterations that are already impacting the major systems that serve
as the basis for credits under C406. This means that these projects are already undertaking the cost of bringing two or more of these major
systems up to current code requirements, and the incremental cost is therefore only the cost from code rather than the cost of a standalone retrofit.
Therefore, the costs for this proposal are the same as the costs for C406 requirements for new construction. However, savings for each package
will generally be much higher since the rest of the building will nearly always have specifications that fall short of the latest energy code and each
package will deliver greater savings. As a result, any package that is cost effective for new construction will be even more cost effective for major
alterations.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. Encouraging energy efficient retrofits helps to reduce building
energy use. This reduces the buildings overall reliance on energy, reducing carbon emissions directly and indirectly, lessening the impact on climate
change and climate related events. For the building’s own resilience, the proposed efficiency credits focus on more efficient systems overall — even
in an event like a black out, these more efficient systems require less energy to run, making any back up generation energy source last longer —
providing extended comfort and safety to building users. For energy infrastructure resilience, the electric grid’s ability to deliver capacity to an
increasing number of buildings will become increasingly important. By reducing overall energy use, this measure may contribute to a reduction in
peak demand increasing the resiliency of the grid during high usage events.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None
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Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[ None

Public Comments for: EC-C502.3-21

Discussion by Florin Moldovan
Jun 13, 2022 19:04 UTC

See attached floor modification discussed at the GSWG meeting on 06/09/2022.
Attachments: https://va.cdpaccess.com/proposal/1052/discuss/174/file/download/781/EC-C502.3+Floor+Modification.pdf

Proposal # 1052
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EC-C502.3- Staff Summary

Proponent: Ben Rabe (New Buildings Institute), Kimberly Newcomer (New Buildings Institute), Diana
Burk (New Buildings Institute).

Brief Description:

The proposal requires additional efficiency measures for additions and alterations in commercial
buildings. These additional efficiency measures are already required for new buildings (See Section
C406 of the IECC); however, alterations would only require half of the credits (5) to comply.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed and supported by the Energy Sub-Workgroup members in attendance at the
Sub-Workgroup’s meeting on May 19, 2022. It was also discussed during the May 12, 2022 meeting
before being carried over.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e Eric Lacey (RECA)
o For a minimal amount of energy efficiency upgrade, in a substantial enough addition, it
makes sense to go beyond what is required for the code.
e Chelsea Harnish (VAEEC)
e KC Bleile (Viridiant)
e William Penniman (Sierra Club — Virginia Chapter)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Andrew Clark (HBAV) abstained
o Note: although he abstained during the sub-workgroup meeting, he did notify the group
that he had to further review the proposal which may result in his opposition during the
general workgroup meeting.

Energy Sub-Workgroup members not in attendance during the May 19, 2022 meeting:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)
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GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:
Names: Eric Lacey (RECA); William Penniman (Sierra Club — Virginia Chapter)

e  Eric Lacey (RECA)

o RECA supports this proposal. He’s disappointed with the lack of support. When they
make proposals to the new building code they get told that the existing buildings are
more in need of energy updates. This proposal doesn’t make significant changes, it only
asks for some changes with many options available when making additions or

alterations.

Opposition:
Names: Steve Shapiro (AOBA/VAMA); Andrew Clark (HBAV)

e Steve Shapiro (AOBA/VAMA)

o Doesn’t think that this proposal is in line with the purpose of the existing building code.
Additions and alterations should not have to comply with anything additional than what
is already there. If the owner wants to do more, that should be their choice.

e Andrew Clark (HBAV)

o Agrees with Steve Shapiro, the proposal seems to go against incentivizing existing

building rehabilitation.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 78; Tab 11 - Page 36; Tab 11 -
Page 42.
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Floor Modification

EC-C502.3
Revised to VEBC

805.4 Additional energy efficiency credits.

Additions shall achieve a total of 10 credits in accordance with Section 805.5. Alterations to the
existing building that are not part of an addition, but permitted with an addition, may be used to
achieve the required credits.

Exceptions:

1. Buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F, High-
Hazard Group H

2. Additions less than 1,000 ft2and less than 50% of existing floor area.

3. Additions that do not include the addition or replacement of equipment covered in Section
C403.3 or C404.2 of the VECC that achieve a total of 5 credits.

4. Additions that do not contain conditioned space that achieve a total of 5 credits.

5. Buildings in Residential Group R and Institutional Groups | in climate zones 3C, 4B, 4C, 5C
that achieve a total of 5 credits

6. Where the addition alone or the existing building and addition together comply with Section
C407 of the VECC

805.5

ADDITIONAL EFFICIENCY CREDITS

805.5.1 General. Where required in Section 805.4, credits shall be achieved from Tables C406.1 (1)
through C406.1 (5) of the VECC where the table is selected based on the use group of the building
and from credit calculations as specified in relevant subsections of Section C406 of the

VECC. Where a building contains multiple use groups, credits from each use group shall be
weighted by floor area of each group to determine the weighted average building credit. Credits
from the tables of calculation shall be achieved where a building complies with one or more of the

following:

1. More efficient HVAC performance in accordance with Section C406.2 of the VECC.

2. Reduced lighting power in accordance with Section C406.3 of the VECC.

3. Enhanced lighting controls in accordance with Section C406.4 of the VECC.

4. On-site supply of renewable energy in accordance with Section C406.5 of the VECC.

5. Provision of a dedicated outdoor air system for certain HYAC equipment in accordance with
Section C406.6 of the VECC.
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6. High-efficiency service water heating in accordance with Section C406.7 of the VECC.

7. Enhanced envelope performance in accordance with Section C406.8 of the VECC.

8. Reduced air infiltration in accordance with Section C406.9 of the VECC

9. Where not required by Section C405.12 of the VECC, include an energy monitoring system in
accordance with Section C406.10 of the VECC.

10. Where not required by Section C403.2.3 of the VECC, include a fault detection and diagnostics
(FDD) system in accordance with Section C406.11 of the VECC.

11. Efficient kitchen equipment in accordance with Section C406.12 of the VECC.

601.4.8 Additional energy efficiency credits..

Alterations shall achieve a total of 5 credits in accordance with Section 601.4.9.

Exception:

1. Alterations that include replacement of no more than one of the following:

1.1. HVAC unitary systems or HVAC central heating or cooling equipment serving the alteration
area.

1.2. 50% or more of the lighting fixtures in the alteration area.

1.3. 50% or more of the area of interior surfaces in the alteration area

1.4. 50% or more of the area of the building’s exterior wall envelope

2. Alterations that are part of an addition complying with section 805.

3. Alterations that comply with Section C407.

601.4.9
ADDITIONAL EFFICIENCY CREDITS

601.4.9.1 General. Where required in Section 601.4.8, credits shall be achieved from Tables C406.1
(1) through C406.1 (5) where the table is selected based on the use group of the building and from
credit calculations as specified in relevant subsections of Section C406. Where a building contains
multiple use groups, credits from each use group shall be weighted by floor area of each group to
determine the weighted average building credit. Credits from the tables of calculation shall be
achieved where a building complies with one or more of the following:

1. More efficient HVAC performance in accordance with Section C406.2.
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2. Reduced lighting power in accordance with Section C406.3.

3. Enhanced lighting controls in accordance with Section C406.4.
4. On-site supply of renewable enerqgy in accordance with Section C406.5.
5 Provision of a dedicated outdoor air system for certain HYAC equipment in accordance with

Section C406.6.

6. High-efficiency service water heating in accordance with Section C406.7.

7. Enhanced envelope performance in accordance with Section C406.8.

8. Reduced air infiltration in accordance with Section C406.9

9. Where not required by Section C405.12, include an energy monitoring system in accordance
with Section C406.10.

10. Where not required by Section C403.2.3, include a fault detection and diagnostics (FDD)
system in accordance with Section C406.11.

11. Efficient kitchen equipment in accordance with Section C406.12.

Tab 4 - Page 149



Tab 4 - Page 150



REC-R401.2-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

ALL-ELECTRIC BUILDING. A building that contains no combustion equipment . or plumbing for combustion equipment, installed within the
building, or building site.

Revise as follows:

APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific requirements.

Add new text as follows:

COMBUSTION EQUIPMENT. Any equipment or appliance used for space heating, service water heating , cooking, clothes drying, or lighting that
uses fuel gas or fuel oil

EQUIPMENT. Piping. ducts. vents. control devices and other components of systems other than appliances that are permanently installed and
integrated to provide control of environmental conditions for buildings. This definition shall also include other systems specifically requlated in this
code.

CHAPTER 4 [RE]
RESIDENTIAL ENERGY EFFICIENCY

Revise as follows:

R401.2 Application . Residential buieirgs-shat-buildings shall be all-electric buildings and shall comply with Section R468+2-5-R401.2.4 and either
Sections R401.2.1, R401.2.2 - R40+2-3-6rR46+24—or R401.2.3.

Exception: Additions, alterations, repairs and changes of occupancy to existing buildings complying with Chapter 5.

R401.3 Certificate. A permanent certificate shall be completed by the builder or other approved party and posted on a wall in the space where the
furnace is located, a utility room or an approved location inside the building. Where located on an electrical panel, the certificate shall not cover or
obstruct the visibility of the circuit directory label, service disconnect label or other required labels. The certificate shall indicate the following:

1. The predominant R-values of insulation installed in or on ceilings, roofs, walls, foundation components such as slabs, basement walls, craw!
space walls and floors and ducts outside conditioned spaces.

2. U-factors of fenestration and the solar heat gain coefficient (SHGC) of fenestration. Where there is more than one value for any component
of the building envelope, the certificate shall indicate both the value covering the largest area and the area weighted average value if
available.

3. The results from any required duct system and building envelope air leakage testing performed on the building.

4. The types, sizes and efficiencies of heating, cooling and service water-heating equipment. Where a-gas-firee-urventedroermhesaters
an electric furnace or baseboard electric heater is installed in the residence, the certificate shall indicate “gas-fireg-urventedroerm-heaters>
“electric furnace” or “baseboard electric heater,” as appropriate. An efficiency shall not be indicated for gas-firegd-unventedroomheatersy
electric furnaces and electric baseboard heaters.

5. Where on-site photovoltaic panel systems have been installed, the array capacity, inverter efficiency, panel tilt and orientation shall be noted
on the certificate.

6. For buildings where an Energy Rating Index score is determined in accordance with Section R406, the Energy Rating Index score, both with
and without any on-site generation, shall be listed on the certificate.

7. The code edition under which the structure was permitted and the compliance path used.

Delete without substitution:
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Revise as follows:

R404.1.2 Fuel gas lighting equipment. Fuel gas lighting systems shall not be installed.-have-contintousty-burring-pitotights:

R408.2.2 More efficient HVAC equipment performance

ar-acH+al-4a A no alag

option. Heating and cooling equipment shall meet one of the following efficiencies:

2-_1. Greater than or equal to 10 HSPF/16 SEER air source heat pump.
3= 2. Greater than or equal to 3.5 COP ground source heat pump.

For multiple cooling systems, all systems shall meet or exceed the minimum efficiency requirements in this section and shall be sized to serve 100
percent of the cooling design load. For multiple heating systems, all systems shall meet or exceed the minimum efficiency requirements in this
section and shall be sized to serve 100 percent of the heating design load.

R408.2.3 Reduced energy use in service water-heating option. The hot water system shall meet one of the following efficiencies:
+  Greaterthanorequattio-82-EFfossiHuetservice-water-hestingsysterm-
2:1. Greater than or equal to 2.0 EF electric service water-heating system.

3-2. Greater than or equal to 0.4 solar fraction solar water-heating system.

Reason Statement: In order to meet the state’s 2045 carbon neutrality goal, Virginia must not only reduce energy use through energy efficiency
and move to utility scale and on-site renewable energy, but also begin to transition away from using combustion equipment in buildings that runs on
fossil fuels to electric equipment.

In 2020, combustion equipment in commercial and residential buildings accounted for 36% of the United States energy-related greenhouse gas
emissions. . To meet Virginia’s goal, it is crucial that new homes built today are all-electric so that emissions from these buildings are not “locked-in”
by gas-dependent building infrastructure.

Fortunately, heat pump technology has dramatically improved over the last few decades, giving contractors and building owners access to highly
efficient electric heating and cooling, and water heating technologies. An Ecotope study of the 2017 Oregon Residential code found that homes
heated by electric heat pumps use 40 percent less energy than homes heated with gas (including water heating). Even accounting for reduced
efficiency in extreme cold weather, according to a study by RMI, modern air source heat pumps are more than twice as efficient as gas furnaces
and can save families up to 14 percent on their utility bills in Climate Zone 5. This is one reason why the U.S. EPA just announced that standards for
the most efficient appliances in 2022 certified under the ENERGY STAR program will be all-electric.

All-electric homes are also healthier homes. Gas appliances release harmful pollutants like nitrogen dioxide (NO2) and carbon monoxide (CO) either
indoors because of gas stoves or outdoors because of space-heating and water heating equipment. A recent study from the Harvard Chang School
of Public Health and RMI shows that in 2017, air pollution from burning fuels in buildings led to an estimated 48,000 to 64,000 early deaths and $615
billion in health impact costs. These emissions can particularly affect children. In a meta-analysis analyzing the connections between gas stoves
and childhood asthma, children in homes with gas stoves were 42% more likely to experience asthma symptoms, and 32% more likely to being
diagnosed with asthma.

All-electric new construction is also less expensive to build than a home with gas appliances and in the long term will result in fewer retrofit costs for
homeowners to meet future policy goals to eliminate all carbon emissions in the U.S. by 2050.

Therefore, building all-electric buildings is critical to reducing air pollution, protecting public health, reducing utility and construction costs, and
meeting climate goals. NBI is submitting this amendment along with amendments that address on-site renewables, electric vehicles, and grid
integration techniques. These proposed changes to the 2021 IECC, working together, will put the U.S. on the path to a decarbonized, resilient, and
healthier future.

Cost Impact: The code change proposal will decrease the cost of construction

Electric appliances and equipment cost less than gas appliances. Installing all-electric appliances also reduces natural gas infrastructure costs such
as gas mains, services and meters. Using data from RSMeans, Grainger, Home Depot, NBI estimates that an all-electric home costs $8,735 less
than a home built with natural gas appliances and equipment. A recent analysis by RMI which examined the cost effectiveness of all-electric homes
in seven cities across the country from Climate Zone 2A to 6A, found that installing efficient heat pumps in water heating and space-heating
compared to standard equipment installed in a mixed-fuel home resulted in life cycle cost savings in every city. Including the cost of more efficient
electric equipment, the all-electric home cost on average $2,700 less than a code compliant mixed-fuel home. All-electric homes with efficient heat
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pumps exhibited on average $107 in lower annual utility costs. The analysis concluded that a homeowner with an all-electric home would save
$3,700 over a 15-year analysis period. In addition, all electric homes with efficient heat pumps resulted in carbon emissions savings of between fifty
to ninety-three percent in all climate zones. Accounting for the societal benefit carbon emissions would result in increased life cycle cost savings
across all climate zones.

Finally, neither analysis cited includes the cost of electrical retrofits that will be required of homes that are not all-electric to meet future policy goals
of achieving net zero carbon emissions by 2050. Simply upgrading the electrical panel itself to add electrical capacity for new electric appliances can
cost a homeowner between $2,650 to $4,500. Adding electrical outlets that can service major appliances so that homeowners can replace a natural
gas appliance with an all-electric appliance will also add significant additional costs especially if those appliances are in areas where dry wall must be
removed and repaired.

Resiliency Impact Statement: This proposal will increase Resiliency

As the grid becomes increasingly cleaner, all electric buildings will become less carbon intense as they age, unlike buildings with fossil fuel
combustion, lessening their impact on climate change. Although these buildings will require more total electricity from the grid than their fossil fuel
burning counterparts, they will be able to operate entirely on clean renewable energy.

All-electric single-family and low-rise multifamily homes additionally support better indoor air quality. Better indoor air quality is directly linked to better
health of residents, including reduction of respiratory and chronic illnesses. This is especially importance in homes. The reductions of these types of
ilnesses increase overall resilience of individuals within our communities, making them less susceptible to the impacts of extreme heat and cold,
reducing medical bills, and improving overall quality of life.

Finally, these buildings will also be less dependent on the geopolitics of the fossil fuel market, leveling out energy costs during periods of disruption.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R401.2-21

Discussion by Richard Potts
Jun 3, 2022 23:44 UTC

Attached are two public comment documents submitted on behalf of the Home Builders Association of Virginia in opposition.

Attachments:
https://va.cdpaccess.com/proposal/1055/discuss/144/file/download/732/HBAV_Clarifying%20ACEEE%20Report%200n%20Virginia%27s%20Residenti
https://va.cdpaccess.com/proposal/1055/discuss/144/file/download/731/HBAV_DoE%20Data%200n%20New%20Construction%20EE%20Improvemer
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REC-R401.2-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute)
Brief Description:

The proposal prohibits the use of combustion equipment and appliances for space heating, water
heating, cooking, etc., within residential buildings.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman: Sierra Club - Virginia Chapter
o He opined that the proposal will save money for residents, it will reduce pollution, it’s a
critical measure for climate change, and will create a healthier house without the fumes
from burning fossil fuels. Note: in response to some of the opposing statements noted
below, he indicated that he does not think that the proposal conflicts with the net-zero
path Virginia is currently on.
e Laura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

o He indicated that HBAV is unequivocally opposed to the proposal and shared concerns
that this proposal is in potential conflict with other state laws, the Virginia Energy Plan
and the net-zero path that Virginia is currently on.

e Brian Clark: Habitat for Humanity
e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance
e K.C. Bleile: Viridiant

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R401.2-21 discussion and voting.

e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R401.2-21 discussion and voting.
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e Jim Canter: Virginia Building & Code Officials Association (VBCOA)

e Bettina Bergoo: Virginia Department of Energy

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter

Statements from other stakeholders in support of the proposal:

e Ross Shearer, representing self, noted that there are countless environmental, health and safety
issues associated with natural gas. Earlier this week the Washington Post reported a story of
family experiencing illnesses including nausea. It turned out to be carbon monoxide leaking from
a loose connection to the exhaust line of the gas furnace. Natural gas should not be used for any
new construction.

Statements from other stakeholders in opposition to the proposal:

e John Ainslie (HBAV alternate), in response to statements by proponents suggesting that it is
cleaner to use electricity than fuel gas, he argued that he has read that homes burning gas leave
a smaller carbon footprint than those using electric.

e Michael O’Connor, Virginia Petroleum and Convenience Marketers Association (VPCMA) and
Virginia Propane Gas Association (VAPGA) recorded their opposition to the proposal and
expressed concerns related to the more than 60,000 generators in operation in Virginia fueled
by natural gas and propane serving hospitals, first responders nursing homes and other
buildings; and how would those essential sectors be served in times of emergency when the
electricity is not available.

e Morgan Whayland, Virginia Natural Gas, noted their opposition and stated that natural gas,
which is affordable for the consumer, is a critical part in the effort to achieve net-zero. When we
think about energy efficiency, we have to think about the entire supply chain. Natural gas is a
more efficient energy source than electricity.

Note:

Chelsea Harnish, Virginia Energy Efficiency Council, commented in the Adobe Platform chat box that the
VCEA (Virginia Clean Economy Act of 20207?) regulates electric utilities and sets carbon goals for that
sector. The VCEA does not set carbon goals for the built environment.

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:

Names: William Penniman, Sierra Club

e William Penniman, Sierra Club, expressed support for the proposal and opined that
electrification is essential to meet climate goals and is healthier for people.

Opposition:

Names: Andrew Clark, HBAV; Mike O’Connor, VPCMA and VAPGA.
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e Andrew Clark, HBAV, opposed the proposal and stood on the reasons offered during the Energy
Sub-Workgroup meeting on March 24, 2022.

e Mike O’Connor, Virginia Petroleum Marketers and Convenience Stores; Virginia Propane Gas
Association, opposed the proposal and stood on the reasons offered during the Energy Sub-
Workgroup meeting on March 24, 2022.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 41; Tab 11 - Page 16.
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Submitted By: Andrew Clark - Vice President of Government Affairs, Home Builders Association of Virginia

Clarifying the American Council for an Energy-Efficient Economy’s Report on Virginia's Energy
Policy and Building Codes

The American Council for an Energy-Efficient Economy (ACEEE) periodically releases a report ranking each state’s energy
efficiency policies and programs. This report is widely cited by energy efficiency stakeholders as justification for
additional advancements in Virginia’s energy codes — particularly, the report’s ranking of Virginia as 25" in the country
for energy efficiency?.

Although the Home Builders Association of Virginia has partnered with these stakeholders during the 2015 and 2018
code cycles (which resulted in several significant advancements) and has continued to do so during the 2021 cycle, we
felt it important to clarify the ACEEE’s findings on Virginia’s energy codes.

While the ACEEE report is a helpful resource for policymakers and regulatory boards, a state’s overall ranking in the
report is not particularly informative when evaluating the “strength” or “weakness” of a state’s residential and
commercial energy codes or specific energy code proposals. A deeper analysis of the ACEEE report shows that Virginia’s
overall ranking distorts the fact that Virginia receives extremely high scores for residential and commercial energy
codes.

Virginia loses nearly half (24.5 points) of its points in categories unrelated to building codes

The ACEEE report ranks states based on five categories: (i) utility and public benefits programs and policies; (ii)
transportation policies; (iii) building energy efficiency policies; (iv) state government
initiatives; (v) appliance efficiency standards. o [orire

A state can only earn a certain number of points in each category:

o Utility and public benefits programs and policies (20 pts)

e Transportation policies (12 pts) S0 | ransroRTATION
e Building energy efficiency policies (9 pts) @ﬁ
e State government initiatives (6 pts)

e Appliance efficiency standards (3 pts) ﬁ

BUILDING POLICIES

In the ACEEE’s most recent report (2020), Virginia earned 18 out of 50 points — which is
25" in the nation.

However, a deeper analysis of the ACEEE’s findings shows that Virginia lost nearly 50% -‘ﬁ'_- R LR
of its points (24.5) in categories that are unrelated to energy efficiency building codes. g
Specifically, Virginia only earned 1.5 out of 20 pts for “Utility and Public Benefits

Programs and Policies” and only received 6 out of 12 points for “Transportation ﬁ APPLIANCE STAMDARDS
Policies”. (See figure to the right) ® 0

Due to the report’s scoring system, it is inaccurate to claim that Virginia’s 25™-in-the-
Nation ranking in this report is the result of the Commonwealth’s “weak energy code”. . i

NATIONAL MEDIAN SCORE
. POINTS POSSIBLE

! American Council for an Energy-Efficient Economy — 2020 State Energy Efficiency Scorecard
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Virginia receives a near-perfect score for residential code stringency and perfect score for commercial code
stringency.

In the “Building Energy Efficiency Policy” category, Virginia receives 5.5 out of 9 points — by comparison, Virginia is only
.5 points behind Maryland and 2 points behind California, which are the two states most frequently described by energy
efficiency stakeholders as “leaders” in energy efficiency.

The “Building Energy Efficiency Policy” category consists of 8 sub-categories, including “residential code stringency” and
“commercial code stringency”. Contrary to statements made during several sub-workgroup and workgroup meetings,
Virginia receives a near perfect score for “residential energy efficiency” (1.5 points out of 2) and a perfect score for
“commercial energy efficiency” (2 points out of 2).

It is HBAV's understanding that these rankings were determined while Virginia was in the middle of the last code
development cycle. While Virginia received exemplary scores for residential and commercial energy code stringency in
ACEEE’s report, the rankings only reflect a portion of the progress which was made in Virginia’s energy codes during the
last code cycle. During the last code cycle, the Home Builders Association of Virginia and other organizations reached
consensus with energy efficiency stakeholders on several proposals, including:

1. Removed visual option for verifying building envelope air tightness and required blower door testing for all
new residential buildings. Also added requirement that all new homes pass the blower door test with 5 air
changes per hour;

2. Require an “energy certificate” in all new residential buildings to inform current and future homeowners

about the key energy characteristics of their home;

Increase minimum ceiling insulation requirements (R-38 to R-49) for all new residential buildings;

4. ResCheck compliance updated to 2018 IECC, without Virginia amendments. Previously, a work around had
been created for VA amendments that weakened the current IECC;

5. Increased fenestration requirements.

w

While the ACEEE has yet to release an updated report, it is highly likely that Virginia will receive further recognition for
the full scope of energy efficiency code proposals that were adopted during the last code cycle — and possibly for the
energy efficiency code proposals which are likely to be forwarded to the Board as “consensus” during the current code
development cycle.
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Submitted By: Andrew Clark - Vice President of Government Affairs, Home Builders Association of Virginia

U.S. Department of Energy Data Shows Significant Advancements in Residential Energy
Efficiency and Reduction in Energy Cost Burdens in New Construction

“The adoption of additional energy efficiency requirements in the building code should be based on a thorough analysis of Virginia
household energy cost burden data to determine whether the housing industry is failing to provide consumers with a baseline
protection against high energy costs.”

Building code regulations were first established — and are continually revised —to ensure a baseline standard of quality,
safety, and efficiency in new residential structures. For example, they provide assurance for consumers that they are
residing in safe structures, guidelines for builders/design professionals as to what constitutes a safe and durable
structure, and certainty for lenders of the value and quality of structure.

Similarly, energy efficiency standards were first adopted by the U.S. Housing and Home Finance Agency in the 1950’s to
address a concerning public health and welfare issue at the time: the rising number of mortgage defaults on federally
insured loans on homes with high utility bills.

While increasing the efficiency of new residential structures is a laudable objective, it is critically important for
policymakers to balance that objective with the growing concerns over the cost of housing in Virginia and the dramatic
undersupply of housing that is attainable for households across the income spectrum. Furthermore, it is important for
policymakers to distinguish between building code requirements that are essential to providing that baseline standard
of quality, safety, and efficiency, and code requirements that are “aspirational”.

Consumers can make a personal financial decision to purchase or build a home that is constructed to a higher energy
efficiency standard, if that is an amenity that they are willing and able to afford. While energy efficiency requirements
can reduce negative environmental externalities, promote high-quality housing stock, and protect consumers from
soaring energy costs over time, the ability to afford the upfront costs of additional energy efficiency code requirements
will vary widely by income.

The adoption of additional energy efficiency requirements in the building code should be based on a thorough analysis
of Virginia household energy cost burden data to determine whether the housing industry is failing to provide
consumers with a baseline protection against high energy costs.

U.S. Department of Energy Data

Data from the U.S. Department of Energy’s Low-Income Energy Affordability Data (LEAD) Tool validates the claim that
Virginia has made vast improvements in residential energy efficiency over the last 80 years and has significantly reduced
household energy costs to a level considered sustainable for individuals and families across the income spectrum.

A household is considered “energy cost burdened” when over 6% of the household income is dedicated to covering
energy bills — this calculation includes all costs associated with energy used by the house (e.g., electricity and natural
gas). When a household is “energy cost burdened”, it impacts their ability to use electricity and heat or cool their home
— and forces households to choose between paying utility bills, paying a mortgage or rent, or other essential expenses.
In short, high energy cost burdens results in higher levels of housing instability, including evictions and foreclosures.

The chart below was compiled using data from the U.S. Department of Energy and included in a recent report released
by Virginia Housing (formerly, Virginia Housing Development Authority) and the Department of Housing and Community
Development?.

1 HB 854 Statewide Housing Study Report (January 2022)
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Source: National Renewable Energy Laboratory, Low-Income Energy Affardability Data (LEAD) Tool, 2018.

The data from the U.S. Department of Energy (chart above) provides several important insights:

First, renters and owners residing in residential structures built since 2000 are below the 6% “energy cost burdened”
threshold, with two exceptions: (i) Owner households in structures built between 2000 and 2009 are slightly over the 6%
energy cost burdened threshold; (ii) Owners and renters with incomes below 30% of AMI residing in structures built
between 2000 and 2019 are experiencing extremely high energy cost burdens. More analysis is needed to understand
the latter - there are very few private sector and non-profit housing providers that are able to finance projects for
households at that income level.

Second, the highest “energy cost burdened” households (owner and renter) are residing in structures built prior to
1980’s/1990’s. The most “energy cost burdened” demographic — regardless of age of structure — are households earning
under 30% AMI. Again, more analysis is needed to understand this dynamic. There are very few private sector and non-
profit housing providers that are able to finance projects for households at that income level.

Conclusion:

Data from the U.S. Department of Energy shows that residential structures constructed in the last 20 years are
significantly more energy efficient than older homes, which has reduced household energy costs to levels considered
sustainable for individuals and families across the income spectrum. The data also reflects the reality that efforts to
reduce household energy cost burdens would be best focused on older, existing structures occupied by individuals and
families at the lower end of the income spectrum.

Several energy proposals submitted during the 2021 code cycle seek to impose stricter energy efficiency requirements
on all new homes, thus increasing the upfront cost of all new homes and exacerbating an issue raised by the Virginia
Joint Legislative Audit and Review Commission’s recent report on housing affordability: “Rising prices make it more
difficult for low- and middle-income households to afford to purchase homes because of the increased monthly
mortgage costs, as well as the increased upfront costs associated with purchasing a home. Rising home prices mean that
down payments and closing costs can be over $10,000 on even moderately priced homes.?”

2 Joint Legislative Audit and Review Commission: Affordable Housing in Virginia (2021)
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REC-R401.2.5-21

Proponents: Ben Rabe (ben@newbuildings.org); Diana Burk (diana@newbuildings.org)

2021 International Energy Conservation Code
Add new text as follows:

R103.2.4 Electrification system.. The construction documents shall provide details for additional electric infrastructure, including branch circuits,
conduit, or pre-wiring, and panel capacity in compliance with the provisions of this code.

R105.2.5 Electrical rough-in inspection. Inspections at electrical rough-in shall verify compliance as required by the code and the approved plans
and specifications as to the locations, distribution, and capacity of the electrical system.

Revise as follows:

R1065:2:5 R105.2.6 Final inspection. The building shall have a final inspection and shall not be occupied until approved. The final inspection shall
include verification of the installation of all required building systems, equipment and controls and their proper operation and the required number of
high-efficacy lamps and fixtures.

Add new text as follows:

ALL-ELECTRIC BUILDING. . A building that contains no combustion equipment . or plumbing for combustion equipment, installed within the
building, or building site.

APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific requirements.

COMBUSTION EQUIPMENT. Any equipment or appliance used for space heating, service water heating ., cooking. clothes drying, or lighting that
uses fuel gas or fuel oil .

EQUIPMENT. Piping. ducts. vents. control devices and other components of systems other than appliances that are permanently installed and
integrated to provide control of environmental conditions for buildings. This definition shall also include other systems specifically requlated in this
code.

FUEL GAS. A natural gas, manufactured gas. liquified petroleum gas or a mixture of these.

FUEL OIL. Kerosene or any hydrocarbon oil having a flash point not less than 100°F (38°C).

MIXED-FUEL BUILDING. A building that contains combustion equipment or includes piping for combustion equipment .

Revise as follows:

R401.2.5 Additional energy efficiency. This section establishes additional requirements applicable to all compliance approaches to achieve
additional energy efficiency.
1. For al-electric buildings btileings- complying with Section R401.2.1, one of the additional efficiency package options shall be installed
according to Section R408.2.

2.  For mixed-fuel buildings btieirgs-eomplyingtrderwith-Seetion-R404+-2-2 complying with Section R401.2.1, the building shall be required to
install either R408.2.1 or R408.2.5 of the additional efficiency package options, and any two of R408.2.2, R408.2.3, or R408.2.4 of the

additional efficiency package options s-the-btilding-shat-meet-one-of-the-following:
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For buildings complying with Section R401.2.2, the building shall meet one of the following:
3.1 All-electric buildings shall have one of the additional efficiency package options in Section R408.2 and shall be installed without
including such measures in the proposed design under Section R405; or

3.2 The proposed design of the all-electric building under Section R405.3 shall have an annual energy cost that is less than or equal to 95
percent of the annual energy cost of the standard reference design; or

3.3 Mixed-fuel buildings shall have either R408.2.1 or R408.2.5 of the additional efficiency package options, and any two of R408.2.2,
R408.2.3, or R408.2.4 of the additional efficiency package options installed without including such measures in the proposed design
under Section R405; or

3.4 The proposed design of the mixed-fuel building under Section R405.3 shall have an annual energy cost that is less than or equal to 85
percent of the annual energy cost of the standard reference design.

The Energy Rating Index value shall be at least 5

percent less than the Energy Rating Index target specified in Table R406.5.

The option selected for compliance shall be identified in the certificate required by Section R401.3.

R401.3 Certificate. A permanent certificate shall be completed by the builder or other approved party and posted on a wall in the space where the
furnace is located, a utility room or an approved location inside the building. Where located on an electrical panel, the certificate shall not cover or
obstruct the visibility of the circuit directory label, service disconnect label or other required labels. The certificate shall indicate the following:

1. The predominant R-values of insulation installed in or on ceilings, roofs, walls, foundation components such as slabs, basement walls, craw!
space walls and floors and ducts outside conditioned spaces.

2. U-factors of fenestration and the solar heat gain coefficient (SHGC) of fenestration. Where there is more than one value for any component
of the building envelope, the certificate shall indicate both the value covering the largest area and the area weighted average value if
available.

3. The results from any required duct system and building envelope air leakage testing performed on the building.

4. The types, sizes, fuel sources. and efficiencies of heating, cooling and service water-heating equipment. Where a gas-fired unvented room
heater, electric furnace or baseboard electric heater is installed in the residence, the certificate shall indicate “gas-fired unvented room
heater,” “electric furnace” or “baseboard electric heater,” as appropriate. An efficiency shall not be indicated for gas-fired unvented room
heaters, electric furnaces and electric baseboard heaters.

5. Where on-site photovoltaic panel systems have been installed, the array capacity, inverter efficiency, panel tilt and orientation shall be noted
on the certificate.

6. For buildings where an Energy Rating Index score is determined in accordance with Section R406, the Energy Rating Index score, both with
and without any on-site generation, shall be listed on the certificate.

N

. The code edition under which the structure was permitted and the compliance path used.

|0)

. The fuel sources for cooking and clothes drying equipment.

|LO

. Where combustion equipment is installed, the certificate shall indicate information on the installation of additional electric infrastructure
including which equipment and/or appliances include additional electric
infrastructure. capacity reserved on the electrical service panel for replacement of each piece of combustion equipment and/or appliance.

R402.1 General. The building thermal envelope shall comply with the requirements of Sections R402.1.1 through R402.1.5.

Exceptions:

1. The following low-energy buildings, or portions thereof, separated from the remainder of the building by building thermal envelope
assemblies complying with this section shall be exempt from the building thermal envelope provisions of Section R402.

1.1. Those containing no combustion equipment with a peak design rate of energy usage less than 3.4 Btu/h x ft? (10.7 W/m?) or 1.0
watt/ft? of floor area for space-conditioning purposes.

1.2. Those containing no combustion equipment that do not contain conditioned space.

2. Log homes designed in accordance with ICC 400.

Add new text as follows:

R404.6 Additional electric infrastructure.. Combustion equipment shall be installed in accordance with this section.
R404.6.1 Equipment serving multiple units. Combustion equipment that serves multiple dwelling units shall comply with Section C405.16.
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R404.6.2 Combustion water heating. Water heaters shall be installed in accordance with the following:

1. A dedicated 240-volt branch circuit with a minimum capacity of 30 amps shall terminate within 3 feet (914 mm) from the water heater and be
accessible to the water heater with no obstructions. Both ends of the branch circuit shall be labeled with the words "For Future Heat Pump Water
Heater" and be electrically isolated.

2. A condensate drain that is no more than 2 inches (51 mm) higher than the base of the installed water heater and allows natural draining without
pump assistance shall be installed within 3 feet (914 mm) of the water heater.

3. The water heater shall be installed in a space with minimum dimensions of 3 feet (914 mm) by 3 feet (914 mm) by 7 feet (2134 mm) high.

4. The water heater shall be installed in a space with a minimum volume of 700 cubic feet (20,000 L) or the equivalent of one 16-inch (406 mm) by
24-inch (610 mm) grill to a heated space and one 8-inch (203 mm) duct of no more than 10 feet (3048 mm) in length for cool exhaust air.

R404.6.3 Combustion space heating. Where a building has combustion equipment for space heating, the building shall be provided with a
designated exterior location(s) in accordance with the following:

1. Natural drainage for condensate from cooling equipment operation or a condensate drain located within 3 feet (914 mm), and

2. A dedicated branch circuit in compliance with IRC Section E3702.11 based on heat pump space heating equipment sized in accordance with
R403.7 and terminating within 3 feet (914 mm) of the location with no obstructions. Both ends of the branch circuit shall be labeled “For Future Heat
Pump Space Heater.”

Exception: Where an electrical circuit in compliance with IRC Section E3702.11 exists for space cooling equipment.

R404.6.4 Combustion clothes drying. A dedicated 240-volt branch circuit with a minimum capacity of 30 amps shall terminate within 6 feet (1829
mm) of natural gas clothes dryers and shall be accessible with no obstructions. Both ends of the branch circuit shall be labeled with the words “For
Future Electric Clothes Drying” and be electrically isolated.

R404.6.5 Combustion cooking. A dedicated 240-Volt, 40A branch circuit shall terminate within 6 feet (1829 mm) of natural gas ranges, cooktops
and ovens and be accessible with no obstructions. Both ends of the branch circuit shall be labeled with the words “For Future Electric Range” and
be electrically isolated.

R404.6.6 Other combustion equipment. Combustion equipment and end-uses not covered by Sections R404.6.2-5 shall be provided with a
branch circuit sized for an electric appliance . equipment or end use with an equivalent capacity that terminates within 6 feet (1829 mm) of the
appliance or equipment .

Revise as follows:
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TABLE R405.2 REQUIREMENTS FOR TOTAL BUILDING PERFORMANCE

SECTION? TITLE
General
R401.2.5 Additional energy efficiency
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.10.1 Crawl space wall insulation installations
R402.4.1.1 Installation
R402.4.1.2 Testing
R402.5 Maximum fenestration U-factor and SHGC
Mechanical
R403.1 Controls
R403.3, including R403.3.1, except Sections R403.3.2, R403.3.3 and R403.6  |Ducts
R403.4 Mechanical system piping insulation
R403.5.1 Heated water circulation and temperature maintenance systems
R403.5.3 Drain water heat recovery units
R403.6 Mechanical ventilation
R403.7 Equipment sizing and efficiency rating
R403.8 Systems serving multiple dwelling units
R403.9 Snow melt and ice systems
R403.10 Energy consumption of pools and spas
R403.11 Portable spas
R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems
R404.1 Lighting equipment
404.2 Interior lighting controls
R404.6 Additional electric infrastructure

a. Reference to a code section includes all the relative subsections except as indicated in the table.
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TABLE R406.2 REQUIREMENTS FOR ENERGY RATING INDEX

SECTION? TITLE
General
R401.2.5 Additional efficiency packages
R401.3 Certificate
Building Thermal Envelope
R402.1.1 Vapor retarder
R402.2.3 Eave baffle
R402.2.4.1 Access hatches and doors
R402.2.10.1 Crawl space wall insulation installation
R402.4.1.1 Installation
R402.4.1.2 Testing
Mechanical

R403.1 Controls
R403.3 except Sections R403.3.2, R403.3.3 and R403.3.6 Ducts

R403.4 Mechanical system piping insulation

R403.5.1 Heated water calculation and temperature maintenance systems

R403.5.3 Drain water heat recovery units

R403.6 Mechanical ventilation

R403.7 Equipment sizing and efficiency rating

R403.8 Systems serving multiple dwelling units

R403.9 Snow melt and ice systems

R403.10 Energy consumption of pools and spas

R403.11 Portable spas

R403.12 Residential pools and permanent residential spas
Electrical Power and Lighting Systems

R404.1 Lighting equipment

404.2 Interior lighting controls

R404.6 Additional electric infrastructure

R406.3 Building thermal envelope

a. Reference to a code section includes all of the relative subsections except as indicated in the table.
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TABLE R406.5 MAXIMUM ENERGY RATING INDEX

CLIMATE ZONE ENERGY-RATINGINDEX-AIl-Electric Building Mixed Fuel Building
0-1 52 52
2 52 52
3 51 51
4 54 54
5 55 47
6 54 46
7 53 46
8 53 53

R408.2.3 Reduced energy use in service water-heating option. The hot water system shall meet one of the following efficiencies:
1. Greater than or equal to 82 EF fossil fuel service water-heating system.

2. Greater than or equal to 2.0 EF electric service water-heating system.
3. Greater than or equal to 0.4 solar fraction solar water-heating system.

4. Greater than or equal to 82 EF instantaneous fossil fuel service water-heating system and drain water heat recovery unit meeting the
requirements of Section R403.5.3 installed on at least one shower.

Reason Statement: In order to meet the state’s 2045 carbon neutrality goal, Virginia must not only reduce energy use through energy efficiency
and move to utility scale and on-site renewable energy, but also begin to transition away from using combustion equipment in buildings that runs on
fossil fuels to electric equipment. Therefore it is crucial that new buildings today can be cost-effectively retrofitted in the future with electric equipment
so that emissions are not “locked-in” by gas-dependent building infrastructure. Fortunately, heat pump technology has dramatically improved over
the last few decades, giving contractors and building owners access to highly efficient electric heating and cooling, and water heating technologies.

One of the biggest expenses of electrification retrofits — and therefore barriers to electrification in existing buildings - is running electrical
infrastructure through a completed and enclosed building that has combustion equipment. This significant future cost can be greatly reduced through
making simple, low-cost modifications to buildings during construction that enable easier electrification in the future. The requirements in this
proposed amendment ensure that the electrical infrastructure is in place so that building owners can convert to an all-electric building in the future
and ensures that unitized gas water heaters can be replaced with high-performance heat pump water heaters (HPWHs). Because all-electric
buildings are more efficient than mixed-fuel buildings, this code amendment also requires buildings with combustion equipment to be as or more
efficient than all-electric buildings.

Electric Infrastructure:

The addition of R404.6 ensures the electrical plugs and physical space exists so that a building owner can cost effectively replace their gas
equipment and appliances with electric equipment in the future. This language is based on the approach adopted in the electrification reach codes
adopted by various California cities.

As described in R404.6.1, this proposal is limited to gas equipment that serves individual dwelling units. Equipment that serves multiple dwelling units
is directed to a similar proposed code amendment in the commercial section. If LARA choses to adopt this amendment and not the electric-
readiness amendment for commercial, this amendment should be revised accordingly.

R404.6.2 is focused on ensuring that water heater locations are physically capable of incorporating a future heat pump water heater (HPWH).
Requirement 1 ensures that there is a branch circuit ready to support the future installation of a HPWH. Requirement 2 ensures that the condensate
generated by a HPWH compressor can be easily drained away. Requirement 3 ensures that the water heater location is physically large enough to
accommodate HPWHSs that are frequently wider and/or taller than code-minimum gas water heaters. Requirement 4 ensures that a future HPWH
has access to sufficient air volume to effectively operate. These requirements are based on the requirements adopted in several CA jurisdictions
electrification reach codes.

R404.6.3 ensures the electric infrastructure for combustion space heating is present so that a heat pump can be installed in the future. The section
references IRC Section E3702.11 which sets the requirement for sizing a branch circuit serving a heat pump and relies on the size of the actual
equipment to be installed. Since there is not an actual equipment size to reference and equipment size can vary depending on the size of the home
and the climate, the section also references Section R403.7 to establish the size of the heat pump equipment that would be required for the specific
home.

R404.6.4 and R404.6.5 requires combustion clothes drying and cooking to have plugs nearby so that a homeowners can replace them with electric
equipment cost effectively in the future. IRC Section E3702.9.1 requires a 240V/40A branch circuit for a standard 8.75 kVA or larger electric

Tab 4 - Page 168



residential range and has been used as the basis for the sizing of the branch circuit. Six feet is cited per requirements from IRC Section E3901.5
requiring appliance receptacles to be within 6 feet of the intended appliance.

This section and others rely on new definitions for appliance, equipment, fuel gas and fuel oil which are mirrored from 2021 IMC to be useful in
defining combustion equipment.

Inspection, Construction Documents and Efficiency

R401.3 requires builders to note the electric infrastructure in place on the compliance certificate to both allow for easier enforcement of these
provisions and to ensure current or future homeowners are aware that they can easily replace combustion equipment and appliances with electric
equipment and appliances.

Because all-electric newly constructed homes typically use less energy when compared to newly constructed mixed-fuel homes. Revisions to
R401.2.5 seeks to encourage electrification and more evenly weigh the impact of the additional efficiency credits by requiring the mixed-fuel home to
select a total of three packages from the options while the all-electric home is required to select one package. Of the three packages required for the
mixed-fuel home, one must address the envelope (improved envelope or reduced infiltration plus better ventilation) while the remaining two impact
HVAC (better equipment or more efficient ducts) and water-heating (better equipment) requirements). Since mixed fuel buildings will be required to
select more package options, the amendment also adds a fourth service hot water package that combines the efficiency benefits of an
instantaneous gas water heater with a drain water heat recovery unit. This package is based on analysis conducted by the Northwest Energy
Efficiency Alliance™ (NEEA). Modifications to requirement 3 under R401.2.4 applies this same concept to the performance path.

Low-energy buildings

Low energy buildings are currently exempt from thermal envelope requirements. The revision to R402.1 requires low-energy buildings that choose
not to install insulation to be all-electric to reduce their greenhouse gas impact.

ERI and Performance Pathway

The proposal also includes a modification to the mandatory table in R405 and R406 to ensure that projects using the ERI or performance method will
also comply with electric-readiness requirements. An additional modification to R406 encourages homes following the ERI performance path to be
all-electric by setting more stringent ERI values for mixed-fuel homes. This is needed as Standard 301, which sets the calculation methodology for
calculating ERI, claims to be fuel agnostic. The ERI values for mixed-fuel homes match those from ASHRAE 90.2 and Appendix RC Zero Energy
Residential Building Provisions as published in the 2021 IECC. The ERI values for all-electric homes are the same as the values published in Table
R406.5 of the 2021 IECC.

Cost Impact: The code change proposal will increase the cost of construction

Virginia buildings that are all-electric would have no change in construction costs. Mixed fuel buildings would be slightly more expensive to build
because they would both have to be electric-ready and be more efficient. Electric-ready requirements are anticipated to be nominal. Recent analysis
by NBI and partners using cost data from RSMeans indicates that additional electrical infrastructure costs for water-heating, space-heating, and
cooking cost $440. Cost data from Grainger indicates additional energy efficiency measures required by mixed-fuel buildings would raise
construction costs by $1,350.

However if a homeowner were to have to retrofit their home from using combustion equipment to natural gas equipment costs without these
requirements in place, costs could be exorbitant. For example, upgrading the electrical panel could cost upwards of $6,000 if it is not sized
appropriately.

Resiliency Impact Statement: This proposal will increase Resiliency

Electric ready infrastructure allows single-family and small multifamily homes the ability to take advantage of the greening grid while spreading out
the costs. As noted in the reason statement, they will likely transition from fossil fuel to electric appliances over their lifespan. Although these
buildings will require more electricity from the grid than their fossil fuel burning counterparts as they transition, they will be able to operate entirely on
clean renewable energy.

By constructing electric-ready, homeowners will additionally be given the tools they need to make decisions on the timing to switch fuel sources. As
the costs of fuels change over time, owners will be ready to remove themselves from the volatility and geopolitics of the fossil fuel market.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:
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Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R401.2.5-21

This proposal doesn't have any public comments.
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REC-R401.2.5-21 — Staff Summary

Proponent: Ben Rabe (New Buildings Institute); Diana Burk (New Buildings Institute)
Brief Description:

The proposal requires the installation of additional electrical infrastructure for potential future use, in
buildings with combustion equipment; and excludes buildings containing combustion equipment from
the thermal envelope exemptions applicable to low-energy buildings.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman: Sierra Club - Virginia Chapter
o (Comments from similar proposal: REC-R401.2) He opined that the proposal will save

money for residents, it will reduce pollution, it’s a critical measure for climate change,
and will create a healthier house without the fumes from burning fossil fuels. Note: in
response to some of the opposing statements noted below, he indicated that he does
not think that the proposal conflicts with the net-zero path Virginia is currently on.

e lLaura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

o (Comments from similar proposal: REC-R401.2) He indicated that HBAV is unequivocally
opposed to the proposal and shared concerns that this proposal is in potential conflict
with other state laws, the Virginia Energy Plan and the net-zero path that Virginia is
currently on.

e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)
e Brian Clark: Habitat for Humanity

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
o K.C. Bleile: Viridiant

Energy Sub-Workgroup members not in attendance:
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e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R401.2.5-21 discussion and voting.

o Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R401.2.5-21 discussion and voting.

e Jim Canter: Virginia Building & Code Officials Association (VBCOA)

e Bettina Bergoo: Virginia Department of Energy

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter

Statements from other stakeholders (Comments from similar proposal: REC-R401.2) in support of the
proposal:

e Ross Shearer, representing self, noted that there are countless environmental, health and safety
issues associated with natural gas. Earlier this week the Washington Post reported a story of
family experiencing illnesses including nausea. It turned out to be carbon monoxide leaking from
a loose connection to the exhaust line of the gas furnace. Natural gas should not be used for any
new construction.

Statements from other stakeholders (Comments from similar proposal: REC-R401.2) in opposition to the
proposal:

e John Ainslie (HBAV alternate), in response to statements by proponents suggesting that it is
cleaner to use electricity than fuel gas, he argued that he has read that homes burning gas leave
a smaller carbon footprint than those using electric.

e Michael O’Connor, Virginia Petroleum and Convenience Marketers Association (VPCMA) and
Virginia Propane Gas Association (VAPGA) recorded their opposition to the proposal and
expressed concerns related to the more than 60,000 generators in operation in Virginia fueled
by natural gas and propane serving hospitals, first responders nursing homes and other
buildings; and how would those essential sectors be served in times of emergency when the
electricity is not available.

e Morgan Whayland, Virginia Natural Gas, noted their opposition and stated that natural gas,
which is affordable for the consumer, is a critical part in the effort to achieve net-zero. When we
think about energy efficiency, we have to think about the entire supply chain. Natural gas is a
more efficient energy source than electricity.

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: William Penniman, Sierra Club

e  William Penniman, Sierra Club, expressed support for the proposal and opined that
electrification is essential to meet climate goals and is healthier for people.

Opposition:

Names: Andrew Clark, HBAV; Mike O’Connor, Virginia Petroleum Marketers and Convenience Stores;
Virginia Propane Gas Association.
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e Andrew Clark, HBAV, opposed the proposal and stood on the reasons stated during the Energy
Sub-Workgroup meeting on March 24, 2022.

e Mike O’Connor, Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association, opposed the proposal and stood on the reasons stated during the
Energy Sub-Workgroup meeting on March 24, 2022.

DHCD Staff Notes:

Given the similarities between this proposal and proposal REC-R401.2-21, which was discussed
immediately prior (during the Energy Sub-Workgroup meeting as well as the General Stakeholders
Workgroup meeting), the supporting and opposing parties rested on their testimony for REC-R401.2-21
which has been included as a convenience in the “STUDY GROUP OR SUB-WORKGROUP INFORMATION”
section above.

Meeting summaries and proposal related information: Tab 10 - Page 41; Tab 11 - Page 18.
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REC-R403.1.1.1-21

Proponents: Ben Rabe (ben@newbuildings.org)
2021 International Energy Conservation Code
Add new text as follows:

DEMAND RESPONSE SIGNAL. A signal that indicates a price or a request to modify electricity consumption for a limited time period.

DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal..

R403.1.1.1 Demand responsive thermostat controls. R403.1.1.1 Demand responsive thermostat controls. The thermostats shall be provided
with demand responsive controls that comply with AHRI 1380 capable of the following:
1. Automatically increasing the zone operating cooling set points by a minimum of 4°F (2.2°C)

2. Automatically decreasing the zone operating heating set points by a minimum of 4°F (2.2°C)

3. Automatically decreasing the zone operating cooling set points by a minimum of 2°F (1.1°C)

4. Automatically increasing the zone operation heating set points by a minimum of 2°F (1.1°C)

5. Both ramp-up and ramp-down logic to prevent the building peak demand from exceeding that expected without the DR implementation.

The thermostat shall be capable of performing all other functions provided by the control when the demand responsive controls are not available.

Exception: Assisted living facilities.

Reason Statement: According to a new report from the National Association of Home Builders (NAHB), in 2021, homeowners will be seeking out
features for their homes that improve comfort, wellness and efficiency. One of these common home features homeowners are seeking out are ways
to improve their overall home energy use. To help lower energy bills, home builders install a smart thermostat to regulate temperatures and install
ENERGY STAR appliances. Major builders D.R. Horton and Toll Brothers are both partners with smart home technology which are installed in the
homes they build (these include smart thermostats). Grid-integrated controls for thermostats are added based on language from California Title 24
and integrated into the current requirement for thermostats. Any thermostat listed as “Title 24 compliant” would meet this requirement, and are
available directly through major retailers.

Smart thermostat demand response is becoming one of the most pervasive utility offering throughout the country. In their 2019 Demand Response
Market Snapshot, SEPA found that 58 utilities had smart thermostat offerings, comprising 1 GW of connected load. In their assessment of US
national potential for load flexibility, Brattle found that smart thermostats were the largest single program offering in their estimated 200 GW of
potential by 2030. As shown in the figure below, LBNL modeling for the DOE GEB roadmap shows that demand response thermostats can reduce
building peak demand by up to 30%. The substantial savings impact variability is because LBNL modeled impacts at times driven by typical utility
peak hours based on the utility grid region but that does not necessarily align with building peak hours. If the two are aligned, the impacts are
maximized; if impacts are misaligned impacts may be shown as negative. Therefore, these impacts should not be considered to be “typical” or
“maximum” in each case. To ensure the inclusion of demand response controls are treated as mandatory the thermostat requirements are added to
the tropical compliance list under R407.2.

Cost Impact: The code change proposal will increase the cost of construction

In 2011, demand response thermostats (which were estimated to cost $68 more than a programmable thermostat) were found to be extremely cost
effective.3 It was estimated that for every dollar spent on a grid-integrated thermostat in 2011 yielded between $2 to $9 in operating cost savings
over a 15-year period. In the 10 years since, equipment prices have decreased. One can purchase a basic grid-integrated thermostat for $63
compared to a basic 7-day programmable thermostat which costs $42. Including labor costs and a 35% markup to account for direct and indirect
costs of construction, the incremental construction cost of installing a demand responsive thermostat is currently estimated to be $40 making this
measure even more cost effective than estimated previously. Not only will this measure result in cost savings to consumers, but it will also result in
other significant societal benefits. According to DOE’s report, “A National Roadmap for Grid-Interactive Efficient Buildings”, every watt in peak
demand savings was found to create 17 cents in annual electric grid system value. This value included energy savings, capacity savings,
transmission deferral and ancillary services. A single-family home with a grid-integrated thermostat which is estimated to reduce peak demand
savings between 0.26 to 1.09kW would result in $43 to $181 in annual electric grid system value. Grid-integrated thermostats which allow grid
operators to reduce demand on the grid during the times when the carbon intensity of the electric grid is high also results in reduced

carbon emissions generating additional significant societal benefits.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. As we see increasing number of severe weather events, the
electric grid’s ability to withstand these events will become increasingly important. Demand controlled thermostats will help integrate building loads
with available production, lowering energy demand. Therefore, this proposal increase resiliency by reducing overall demand on the grid.
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Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

["None

Public Comments for: REC-R403.1.1.1-21

This proposal doesn't have any public comments.

Proposal # 1062
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REC-R403.1.1.1-21 — Staff Summary

Proponent: Ben Rabe, New Buildings Institute
Brief Description:

The proposal requires thermostats with demand responsive controls.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, with only one member in support.

Energy Sub-Workgroup member in attendance and supporting the proposal:

e  William Penniman: Sierra Club - Virginia Chapter (no specific reason provided for the support)

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

e Brian Clark: Habitat for Humanity

o K.C. Bleile: Viridiant

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup member Chelsea Harnish, Virginia Energy Efficiency Council, indicated a neutral
position on the proposal but raised some concerns:

e The specific criteria set forth by the proposal might conflict with the existing demand response
programs offered by Dominion Energy and other electrical utility providers

e The proposal appears to intend to regulate energy providers through the building code

e How would the program be managed, who would run them

e Not all Virginia electrical utility providers, especially some of the Co-Ops do not offer these
demand response programs
Note: The proponent responded that it was not his intent to regulate the electrical utility providers but
more so to start a conversation around different opportunities to get demand response, grid
controllable ideas in the code.

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Laura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance
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Energy Sub-Workgroup members not in attendance:

Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R403.1.1.1-21 discussion and voting.

Jim Canter: Virginia Building and Code Officials Association

Bettina Bergoo: Virginia Department of Energy

Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)

Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R403.1.1.1-21 discussion and voting.

Corey Caney: International Association of Electrical Inspectors — Virginia Chapter

Other stakeholders in attendance and opposing the proposal:

Michael O’Connor, Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association, posted in the Adobe Platform chat box: “The ramifications of big
brother telling Virginia consumers what temprature (sic) they set their homes at go far beyond
this proposal”

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:

Names: Eric Lacey, representing self; William Penniman, Sierra Club.

Eric Lacey, representing self, noted that he’s familiar with cool keeper and other programs
where consumers get a credit on their bill. This proposal doesn’t require a big investment, only a
thermostat with the capabilities when the home is built. Nobody wants to pay the cost of
tearing out an old thermostat and putting in a new one. If the homeowner elects to use it or
not, it would be good to install the technology initially. He suggested that it would be good to at
least carry over the proposal and continue discussions.

William Penniman, Sierra Club, expressed support for the proposal and agreed with Eric Lacey’s
comments. The user could get paid and the system would benefit (from installing demand
response thermostats).

Opposition:

Names: Andrew Clark, HBAV

Andrew Clark, HBAV, stated that he is willing to continue the conversation, but opposed the
proposal as of the time of the meeting.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 42; Tab 11 - Page 19.
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REC-R403.1.4-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Construction Code
Add new text as follows:

R403.1.4 On-site combustion as primary heat source. On-site combustion of a fossil fuel shall not be used as the primary heat source for space
heating, water heating or cooking in new residential construction.

N1103.1.4
On-site combustion as primary source of heat.. On-site combustion of a fossil fuel shall not be used as the primary heat source for space
heating, water heating or cooking in new residential construction.

Reason Statement: This proposal would preclude the use of on-site combustion of fossil fuels as the primary source of heat in new residential
construction. It would not preclude use of firewood or any form of back-up heating, outdoor grills or fireplaces.

The building code's primary purpose is to protect the health, safety and welfare of residents of the Commonwealth. To fulfill that goal, the Board
should use those powers to adopt code provisions that prohibit future installations of appliances that rely on on-site combustion to generate heat for
space heating, water heating or cooking.

Electrification of buildings, in place of on-site combustion, is a critical component of decarbonization strategies to reduce climate-pollution (especially
CO2 and methane from producing, transmitting and combusting fossil fuels) and to stabilize global warming at or below a 1.5°C increase over pre-
industrial levels. See, e.g., https://www.vox.com/2016/9/19/12938086/electrify-everything; https://rmi.org/eight-benefits-of-building-electrification-
for-households-communities-and-climate/ ; https:/www.rff.org/publications/explainers/electrification-101/ Shifting to electricity to heat space, water
and cooking will reduce indoor and outdoor pollution. Such pollution is harmful to human health and to the climate, particularly since off-site
combustion of fuel to generate electricity is being displaced by non-polluting energy sources in Virginia and nationally.

The consequences from global warming are extremely harmful to people, property, infrastructure, the economy and our natural heritage. Virginia is
particularly vulnerable to worsening storms and sea level rise, as well as heat illness, cardio-vascular harms.

Indoor, on-site combustion equipment produces harmful indoor air pollution in multiple forms (e.g., carbon monoxide, carbon dioxide, and methane)
and pose greater risks of fire and explosions. Indoor pollution (NO2, CO, CO2, methane, etc.) from cooking with natural gas and propane is
particularly harmful to residents. [1]

In-home combustion of gas or other fuels is less energy efficient than heating space or water with electric heat pumps due to the higher (300%)
coefficient of performance of heat pumps. In addition, electric induction stoves are far more energy efficient than cooking with gas or propane. All
on-site combustion (whether gas, oil, coal or other fuel) is dirtier and more harmful than using electric heat pumps. Virginia's electric energy is
already cleaner will get cleaner still as Virginia increasingly generates electricity with zero-carbon technologies, a conversion that is planned by
Virginia’s major utilities.

Methane leaks from all fossil fuel production, as well as from natural gas transportation/deliveries, and combustion appliances. Methane is 86 times
worse than CO2 as a greenhouse gas over 20 years. [2] It is thus a particular danger during this period in which we must dramatically reduce
greenhouse gas emissions in order to avoid catastrophic warming. We cannot afford to keep adding fossil fuel users that contribute to greenhouse
gas emissions. Propane also leaks (along with methane) when produced, transported, delivered to storage tanks, and used.

In addition, combustion furnaces are more costly in Virginia compared to heat pumps taking into account costs of piping inside and outside a dwelling
(including to gas mains), storage in the case of propane or fuel oil, the need to install a separate air conditioner, and fuel costs.In sum,lower total
costs, the growing climate crisis and the importance of reducing indoor and outdoor air pollution warrant implementation of this limitation on using
combustion heating as the primary heat source in new dwellings.

[1] Although combustion furnaces are generally designed to vent emissions outdoors, they still pose risks of carbon monoxide, carbon dioxide,
methane and other fumes, and installing a natural gas furnace will increase the probability that a gas stove will also be installed. Gas stoves are a
particularly large source of indoor air pollution. https://rmi.org/insight/gas-stoves-pollution-health .

[2] “The driling and extraction of the fuel from wells, as well as its processing, transmission, distribution, and storage, also result in the leakage of
methane—a primary component of natural gas that is 34 times stronger than carbon dioxide at trapping heat over a 100-year period and 86 times
stronger over 20 years (Myhre et al. 2013).” Union of Concerned Scientists, The Natural Gas Gamble: A Risky Bet on America’s Clean Energy
Future (March 2015), p. 16. The report adds: “Although there is still uncertainty about the precise quantity of these so-called fugitive methane
emissions, preliminary studies and field measurements range from 1 to 9 percent of total natural gas production.

Cost Impact: The code change proposal will decrease the cost of construction
Installing an electric heat pump is cheaper than installing both an electric air conditioner and a fossil-fuel combustion furnace with its associated
infrastructure (piping, venting and storage). (A builder's choice to install a hybrid system would require incurrence of those infrastructure costs.)

Once installed, the operating efficiencies and operating costs favor electric heat pumps in Virginia, which will result in a net cost savings to
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residents. Reducing pollution from on-site combustion will also result in a cleaner, healthier dwelling and in a cleaner and healthier environment.
Reducing environmental harms will reduce costs and harms to the public.

Thus, installing and operating an electric heat pump is likely to save money and improve lives when all factors are considered.

Resiliency Impact Statement: This proposal will increase Resiliency

The proposed measure will save energy; increase reliance on zero-carbon energy sources for heating; help mitigate climate impacts; and prepare
Virginia’s buildings and economy for a future that requires the least energy usage and related pollution possible. Climate change is already harming
Virginia and the harms will get much worse if we do not sharply reduce GHG emissions (particularly CO2 and methane). Growing climate dangers
include harms to communities, infrastructure, people, property and the economy from rising seas, worsening storms and more severe rainfall
events. Growing dangers also include rising atmospheric and water temperatures that threaten worsening heat related ilinesses, limits on economic
activity, agriculture, fisheries, and our natural heritage. The likelihood of mitigating and recovering from those harms declines the longer we delay
maximizing energy savings and minimizing GHG pollution.

Since both rely on electricity, neither heat pumps nor gas furnaces would operate during a power outage.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R403.1.4-21

This proposal doesn't have any public comments.

Proposal # 987
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REC-R403.1.4-21 - Staff Summary

Proponent: William Penniman, Sierra Club — Virginia Chapter
Brief Description:

The proposal prohibits the use of on-site combustion of fossil fuels as the primary source for space
heating, water heating or cooking in new residential buildings.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on May 12, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman: Sierra Club - Virginia Chapter
e Eric Lacey (Laura Baker alternate): Responsible Energy Codes Alliance

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

e K.C. Bleile: Viridiant

e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter
e Brian Clark: Habitat for Humanity

Other stakeholders in attendance and supporting the proposal:
e Ben Rabe: New Building Institute (NBI)
e Steve Sunderman
e Ross Shearer
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Other stakeholders in attendance and opposing the proposal:
e Michael O’Connor: Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association
e John Ainslie: HBAV
e David Owen: Home Building Association of Richmond

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: Ben Rabe, NBI

e Ben Rabe, NBI, expressed support for the proposal as a good way to allow for the transition
towards heat pumps without going all in when the technology is not quite there yet.

Opposition:
Names: David Beahm, Warren County; Andrew Clark, HBAV.

e David Beahm, Warren County, expressed opposition to the proposal as it is geared at prohibiting
the use of fossil fuel for space heating, water heating and cooking.
e Andrew Clark, HBAV, opposed the proposal and shared David Beahm’s concerns.

DHCD Staff Notes: The Energy Sub-Workgroup members did not offer any specific reasons for
supporting or opposing the proposal during the Sub-Workgroup’s May 12" meeting.

Meeting summaries and proposal related information: Tab 10 - Page 82; Tab 11 - Page 33.
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REC-R403.1.4(2)-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Energy Conservation Code
Add new text as follows:

R403.1.4 Heat Pumps for Cooling and Heating. An electric heat pump system shall be installed as the primary space cooling and heating system
in any dwelling in which central, ducted air conditioning would otherwise be installed. A ductless heat pump system shall be installed to serve any
portion of a dwelling in which a ductless heating or cooling system would otherwise be installed.

2018 Virgina Residential Code

Add new text as follows:

N1103.1.4 Heat Pumps for Cooling or Heating. An electric heat pump system shall be installed as the primary space cooling and heating system
in any dwelling in which central, ducted air conditioning would otherwise be installed. A ductless heat pump system shall be installed to serve any
portion of a dwelling in which a ductless heating or cooling system would otherwise be installed.

Reason Statement: This proposal addresses new dwellings in which air conditioning is to be installed. It will provide both construction and
operational efficiencies. Although heat pumps with electric auxiliary and emergency heating would be better, the proposal does not restrict the
source of auxiliary or emergency heating for periods in which heat pumps need supplementation due to very cold weather or power outages. Heat
pumps will still reduce energy consumption and pollution, and improved heat pump performance should minimize the periods in which on-site
combustion occurs on a back-up basis.

Electric heat pumps are highly energy efficient for both heating and cooling in Virginia. The combination of heating and cooling in a heat pump will
greatly reduce energy consumption and energy costs, as well as construction costs, compared to installing and operating separate air conditioning
and other heating systems. Heat pumps use the same technology as air conditioners for space cooling and also for heating. They are are much
more energy efficient than either combustion or resistance units for space heating. Energy efficiencies are up to 300% of resistance heat and
potentially more compared to combustion heat.

Electric heat pumps conserve energy and provide year round comfort and better quality indoor air than combination systems that use electricity for
air conditioning but combustion or resistance heat for space heating.

Importantly, electric heat pumps also reduce air pollution, climate harms and water pollution compared to combustion-based space heating. Cooling
and heating with electric heat pumps is vital for achieving the Commonwealth's and the world's goals for reducing GHG emissions. Recent reports
confirm that rapid reductions of CO2 and other GHG emissions are critical, and shifting to heat pumps is vital to achieving those goals.

https ://www.sierraclub.org/articles/2020/04/new-analysis-heat-pumps-slow-climate-change-every-corner-country ;

https ://www.vox.com/2016/9/19/12938086/electrify-everything: https:/rmi.org/eight-benefits-of-building-electrification-for-households-communities-
and-climate/ ; https:/www.rff.org/publications/explainers/electrification-101/ .

The proposal would help to implement Virginia's stated Clean Energy Policy (§ 45.2-1706.1. (Effective October 1, 2021) Commonwealth Clean
Energy Policy) which supports decarbonization and states that it is "the policy of the Commonwealth to: ...8. Promote building and construction
practices that reduce emissions associated with built environment, including energy efficiency targets, new building standards, and transit-oriented
and other sustainable development practices...."

Cost Impact: The code change proposal will decrease the cost of construction

The proposal will reduce construction costs by providing cooling and heating with a single system rather than separate equipment for each. It will
also save residents money in their year round costs of space conditioning while providing greater comfort and a cleaner environment both indoors
and outdoors.

Resiliency Impact Statement: This proposal will increase Resiliency

This proposal will increase resiliency by reducing carbon and other greenhouse gas emissions, which are increasingly harming our lives, property,
economy and natural heritage. These dangers are not theoretical for Virginia. Sea level rise, more intense rainfall events, more severe storms,
increased heat-illness and asthma are already impacting Virginians, their infrastructure and property. Forecasts for sea level rise now reach 2 feet
by 2050, if GHG emissions are not drastically reduced.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus
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2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R403.1.4(2)-21

This proposal doesn't have any public comments.

Proposal # 1104
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REC-R403.1.4(2)-21 - Staff Summary

Proponent: William Penniman, Sierra Club — Virginia Chapter
Brief Description:

The proposal requires electric heat pump systems to be used as the primary space cooling and heating
systems in dwellings where central air conditioning systems are installed.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on May 12, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e  William Penniman: Sierra Club - Virginia Chapter
e Eric Lacey (Laura Baker alternate): Responsible Energy Codes Alliance

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
o K.C. Bleile: Viridiant

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects — Virginia Chapter

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter
e Brian Clark: Habitat for Humanity

Other stakeholders in attendance and supporting the proposal:
e Ben Rabe: New Building Institute (NBI)
o Itis better than having separate heating and cooling systems.
e Steve Sunderman
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Other stakeholders in attendance and opposing the proposal:
e Michael O’Connor: Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association
e David Owen: Home Building Association of Richmond

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: Ben Rabe, NBI

e Ben Rabe, NBI, expressed support for the proposal and opined that this makes a lot of sense for
Virginia’s climate of very hot summers and mild winters. The heat pumps would do just fine in
those circumstances.

Opposition:
Names: David Beahm, Warren County; Andrew Clark (HBAV).

e David Beahm, Warren County, expressed opposition to the proposal as it doesn’t give builders
or consumers a choice, and opined that it could actually increase the cost of construction.

e Andrew Clark (HBAV), expressed opposition to the proposal, noted that these types of proposals
are aspirational and agreed that it would cost the consumers.

DHCD Staff Notes:

The Energy Sub-Workgroup members did not provide any specific reasons for supporting or opposing
the proposal.

Meeting summaries and proposal related information: Tab 10 - Page 82; Tab 11 - Page 33.
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REC-R403.5.4-21

Proponents: Ben Rabe (ben@newbuildings.org)
2021 International Energy Conservation Code
Add new text as follows:

DEMAND RESPONSE SIGNAL. A signal that indicates a price or a request to modify electricity consumption for a limited time period.

DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal..

R403.5.4 Demand Responsive water heating.. Electric storage water heaters with a rated water storage volume between 40 and 120 gallons and
a nameplate input rating equal to or less than 12kW shall be provided with demand responsive controls that comply with ANSI/CTA-2045-B Level 2,
except “Price Stream Communication” functionality as defined in the standard, or another equivalent approved demand responsive control .

Revise as follows:

ANSI American National Standards Institute
25 West 43rd Street, 4th Floor
New York, NY 10036

ANSI/CTA-2045-B Modular Communications Interface for Energy Management .

Reason Statement: With increasing penetrations of intermittent renewable energy, volatile wholesale power prices, and subsequent growth in
dynamic rates/demand response programs, grid-interactive end uses present an opportunity to help homes manage their bills, participate in
programs, and support efficient grid operations. Water heaters can provide many services to the grid, including generation, transmission, and
distribution capacity, energy arbitrage, and ancillary services.

As electricity systems transform to include more variable wind and solar energy, demand flexibility becomes increasingly critical to both grid
operation and further transformation. Building systems that can use energy when it is abundant, clean, and low-cost not only help decarbonize the
entire energy system, they also insulate their owners from future increases in demand charges and peak hour energy rates — a current and
accelerating trend. Water heaters offer an unparalleled opportunity for load shifting: tanks full of hot water are inherently energy storage devices.
Including the controls necessary to take advantage of this opportunity is relatively simple and affordable in new construction. Compared to other
energy storage technologies such as batteries, smart, grid-integrated water heater controls can deliver substantial dispatchable (that is, reliable to
the grid operator) energy flexibility. The controls specified by ANSI/CTA-2045-B ensure negligible risk of occupant disruption (that is, the hot water
will not run out). Water heaters provide a particularly attractive option as they have inherent thermal storage that allows energy consumption to be
shifted with little to no impact to the end user. This capability has been demonstrated in several contexts, most recently through regional
demonstrations conducted by EPRI and BPA.

In their Grid-interactive and Efficient Buildings (GEBs) Roadmap, the US Department of Energy estimates that approximately 15 GW of additional
load flexibility is expected to be added to the system under reference case assumptions. Combined with energy efficiency, this is expected to
provide $13 billion/year of peak demand savings to the power system and its customers. Through a comprehensive literature review and
interviewing dozens of national experts, the USDOE team found that one of the biggest barriers was the lack of interoperability. A key tool to solve
this problem is building codes, which can help to ensure that interoperable devices and controls are installed at the time of construction. USDOE
cited explicitly the use of codes and standards as one of its recommended pathways to enable greater adoption of GEBs technologies.

ANSI/CTA-2045-B standardizes the socket, and communications protocol, for electric water heaters so they can communicate with the grid, and
with demand response signal providers. In addition, 2045-B adds control and communications requirements for mixing valves in water heaters,
which enable them to provide greater storage capacity to support increased load shifting while eliminating scalding risk.

Cost Impact: The code change proposal will increase the cost of construction

Demand controls for water heaters which costs around $173 [AM1] become cost effective when enrolled in a demand response program. Armada
Power customers in Ohio who enrolled their water heaters in a demand response program saved $184 annually by enrolling in the program. If
utilities nationwide instituted a similar program to shape demand, a customer could reap $12 in energy cost savings for every $1 spent on the
additional controls. Customer cost savings are likely to increase in many locations as utilities deploy more time-of-use rate structures, increase
demand charges, and expand the daily and seasonal periods during which these rate components apply.

Not only will this measure result in cost savings to consumers, but it will also result in other significant societal benefits. According to DOE’s report,
“A National Roadmap for Grid-Interactive Efficient Buildings”, every watt in peak demand savings was found to create 17 cents in annual electric grid
system value. This value included energy savings, capacity savings, transmission deferral and ancillary services. A 3-bedroom, 2-bath apartment
with a grid-integrated water heater is estimated to reduce peak demand savings by 0.3kW, which would result in $51 in annual electric grid system
value. Grid-integrated water heaters which allow grid operators to reduce demand on the grid during the times when the carbon intensity of the
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electric grid is high, which also results in reduced carbon emissions — generating additional significant societal benefits.

Resiliency Impact Statement: This proposal will increase Resiliency

Demand responsive controls allow for utilities to send and buildings to receive signals to ramp up or down set points based on a variety of

conditions. This communication ability is a critical aspect of resilience for our communities. Storage water heaters have a unique capability to act as
thermal storage “batteries”. By allowing water heaters to receive a signal from the grid, water can be heated at a time when overall demand, price
signals or carbon emissions are at their lowest. Pre-heating water in this way can help to lessen peak demands on the grid, creating grid resiliency,
reduce costs for consumers, creating financial resiliency, and help absorb excess renewable generation, or at a minimum engage during the

cleanest hours of generation, reducing carbon emissions and climate impact of water heating.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R403.5.4-21

This proposal doesn't have any public comments.
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REC-R403.5.4-21 — Staff Summary

Proponent: Ben Rabe, New Buildings Institute
Brief Description:

The proposal requires electric storage water heaters with a rated water storage volume between 40 and
120 gallons and a nameplate input rating equal to or less than 12kW to be provided with demand
responsive controls.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on March 24, 2022, with only one member in support.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e William Penniman: Sierra Club - Virginia Chapter
o Demand response on water heaters is very simple technology. Could the demand
response be used by other than the utility?
Note: the proponent responded by clarifying that although it is implied, the intent is that
the utility would be the best to control the demand response.

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

e Brian Clark: Habitat for Humanity

e K.C. Bleile: Viridiant

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
o Indicated that no utility in VA has a DR hot water heater program.
e Laura Baker (alternate for Eric Lacey): Responsible Energy Codes Alliance

Energy Sub-Workgroup members not in attendance:

e Jim Canter: Virginia Building and Code Officials Association

e Bettina Bergoo: Virginia Department of Energy

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Corey Caney: International Association of Electrical Inspectors — Virginia Chapter
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e Andy McKinley: American Institute of Architects — Virginia Chapter. Note: partial attendance.
Not in attendance during REC-R403.5.4-21 discussion and voting.

o Jeff Mang: Polyisocyanurate Insulation Manufacturers Association. Note: partial attendance. Not
in attendance during REC-R403.5.4-21 discussion and voting.

Other stakeholders in attendance and opposing the proposal:

e Michael O’Connor: Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association

GENERAL STAKEHOLDERS WORKGROUP INFORMATION

Support:
Names: William Penniman, Sierra Club

e William Penniman, Sierra Club, expressed support for the proposal based on reasons he
previously stated in connection with similar proposals (REC-R403.1.1.1-21), reproduced here for
convenience:

o William Penniman, Sierra Club, expressed support for the proposal and agreed with Eric
Lacey’s comments (see below). The user could get paid and the system would benefit
(from installing demand response thermostats).

o Eric Lacey, representing self, noted that he’s familiar with cool keeper and other
programs where consumers get a credit on their bill. This proposal doesn’t require a big
investment, only a thermostat with the capabilities when the home is built. Nobody
wants to pay the cost of tearing out an old thermostat and putting in a new one. If the
homeowner elects to use it or not, it would be good to install the technology initially. He
suggested that it would be good to at least carry over the proposal and continue
discussions.

Opposition:
Names: Andrew Clark, HBAV

e Andrew Clark, HBAV: no specific reasons provided.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 42; Tab 11 - Page 19.
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REC-R404-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virginia Energy Conservation Code
Add new text as follows:

RE404.2-18

VECC: R404.2 (N1104.2) (New), R404.2.1 (N1104.2.1) (New), R404.2.2 (N1104.2.2) (New), R404.2.3 (N1104.2.3) (New); VRC: N1104.2 (New),

N1104.2.1 (New), N1104.2.2 (New), N1104.2.3 (R404.2.3) (New)

Electric Readiness for Appliances. Add new text as follows:

R404.2 (N1104.2) Electric readiness (Mandatory) Systems combusting gas. propane or liguid fuels for water heaters, clothes dryers. or
conventional cooking equipment to serve individual dwelling units shall comply with the requirements of Sections R404.2.1 through R404.2.3. All
water heating systems shall comply with the space requirements of Section R404.2.3 B.

R404.2.1 (N1104.2.1) Household Ranges and Cooking Appliances An individual branch circuit and outlet with a minimum rating of 250-volts, 40-
amperes shall be installed within 3 feet from each gas or propane range or permanently installed cooking appliance. Alternatively, a clearly labeled
raceway sized in accordance with NFPA 70 for at least a 40-amperes branch circuit shall be installed from the electrical panel to an electrical box
located within 3 feet from each gas or propane range or permanently installed cooking appliance. A label stating the intended future purpose and the
location of the raceway shall be placed on the panel and the electrical box.

R404.2.2 (N1104.2.2) Household Clothes Dryers and Water Heaters An individual branch circuit and outlet with a minimum rating of 250-volts.30-
amperes shall be installed within three feet of each gas or propane clothes dryer and water heater or any water heater using fuel oil. Alternatively. a
clearly labeled raceway sized in accordance with NFPA 70 for at least a 30-amperes branch circuit shall be installed from the electrical panel to an
electrical box located within 3 feet from each gas or propane clothes dryer or water heater or any water heater using fuel oil. A label stating the
intended future purpose and the location of the raceway shall be placed on the panel and the electrical box.

R404.2.3 (N1104.2.3) Electrification-ready circuits or raceways and water heater space.

A. Unused conductors installed pursuant to Sections R404.2.1 or R404.2.2 shall be labeled with the word "spare" and be electrically isolated. The
ends of unused raceways. if any. shall be visible or located behind a plate where the appliance outlet will go and shall be labeled with the intended
use. Space shall be reserved in the electrical panel in which the branch circuit originates (or will originate if a raceway is initially installed) for the
installation of an overcurrent device. Capacity for the circuits described by Sections R404.2.1 or R404.2.2 shall be included in the load calculations
of the original installation.

B. An indoor space that is at least 3 feet by 3 feet by 7 feet high shall be available within 3 feet of the water heater. Exception: The water heater
space requirement does not need to be met where a heat pump water heater is installed.

Add new text as follows:

N1104.2 Electric readiness (Mandatory) Systems using gas or propane water heaters, dryers, or conventional cooking equipment to serve
individual dwelling units shall comply with the requirements of Sections N1104.2.1 (R404.2.1) through N1104.2.3 A. All water heating systems shall
comply with Section N1104.2.3 B (R404.2.3 B).

N1104.2.1 Household Ranges and Cooking Appliances An individual branch circuit and outlet with a minimum rating of 250-volts, 40-amperes
shall be installed within three feet of each household range and permanently installed cooking appliance. Alternatively, a clearly labeled raceway
sized in accordance with NFPA 70 for at least a 40-amperes branch circuit shall be installed from the electrical panel to an electrical box located
within 3 feet from each gas or propane clothes dryer or water heater. A label stating the intended future purpose and the location of the raceway
shall be placed on the panel and the electrical box.

N1104.2.2 Household Clothes Dryers and Water Heaters An individual branch circuit and outlet with a minimum rating of 250-volts, 30-amperes
shall be installed within three feet of each gas or propane clothes dryer and water heater or any water heater using fuel oil. Alternatively, a clearly
labeled raceway sized in accordance with NFPA 70 for at least a 30-amperes branch circuit shall be installed from the electrical panel to an electrical
box located within 3 feet from each gas or propane clothes dryer or water heater or any water heater using fuel oil . A label stating the intended
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future purpose and the location of the raceway shall be placed on the panel and the electrical box.

N1104.2.3 (R404.2.3) Electrification ready circuits and water heater space.

A. Unused conductors installed pursuant to Sections N1104.2.1 (R404.2.1) and N11.04.2.1 (R404.2.2) shall be labeled with the word "spare" and be
electrically isolated. The ends of unused raceways., if any, shall be visible or located behind a plate where the appliance outlet will go and shall be
labeled with the intended use. Space shall be reserved in the electrical panel in which the branch circuit originates (or will originate if a raceway is
initially installed) for the installation of an overcurrent device. Capacity for the circuits described by Sections N1104.2.1 and N1104.2.2 shall be
included in the load calculations of the original installation.

B. An indoor space that is at least 3 feet by 3 feet by 7 feet high shall be available within 3 feet of the water heater.

Exception: The water heater space requirement does not need to be met where a heat pump water heater is installed.

Reason Statement: This proposal enhances customer choice and save energy by making it easy for property owners to switch to electric
appliances in the future. When a dwelling is being constructed, it is easy and inexpensive to installing wiring and equipment with appropriate
capacities or, alternatively, under this proposal, a raceway and related equipment may be installed. During construction, walls are open, wiring is
being routed, and tradesmen are present. Retrofitting would be much more costly and could require opening and repairing walls.

By ensuring that a dwelling built to rely on fossil fuel combustion can easily accommodate future electric appliances and equipment, this proposal
protects homeowners from future conversion costs if a customer decides to switch to electric energy for any reason.

There are several potential reasons an occupant may wish to switch in the future. For example, gas prices fluctuate more than electric rates and
could become less affordable than in the past. Electric heat pump water heaters and induction cook tops have a much higher level of energy
efficiency compared to combustion technology. Electric heating and cooking offer pollution reduction benefits over onsite gas combustion, and those
benefits will grow as the use of heat pump water heaters and electric induction stoves continue to rise and as Virginia's electricity generation
transitions from fossil fuels to zero-carbon sources. Virginia's largest utilities are now required to steadily shift to zero-carbon generation, close coal
plants, and achieve all zero-carbon generation by 2045. In addition to fire hazards, onsite fuel combustion also poses dangers from indoor air
pollution, including CO, CO2 and methane--which is increasingly recognized. https://rmi.org/insight/gasstoves-pollution-health

Electrification of buildings, in place of on-site combustion, is one critical component of decarbonization strategies to reduce climate-pollution
(especially CO2 and methane from producing, transmitting and combusting fossil fuels) and stabilize global warming at or below a 1.5°C increase
over pre-industrial levels. See, e.g., https:/www.vox.com/2016/9/19/12938086/electrify-everything; https:/rmi.org/eight-benefits-of-building-
electrification-for-households-communities-and-climate/ ; https://www.rff.org/publications/explainers/electrification-101/ .

Increasingly, customers are concerned about climate and health impacts from fossil fuel combustion, in addition to energy efficiency and bills. As a
result, they may want to transition from fossil fuels to electric appliances to take advantage of the climate and efficiency benefits. Further, federal,
state, and local environmental and public health policies may encourage, or even require the transition from fossil fuels in some areas over the life of
the building. Although burning gas may be cleaner than coal, it is dirtier than using electricity particularly as the electric grid shifts to non-polluting
generation. In addition to combustion emissions of CO2 and other pollutants, methane emissions occur at every stage of the process, including in
homes. Methane is a fire hazard and a much more powerful greenhouse gas than carbon dioxide per unit emitted. UCS, The Natural Gas Gamble:
A Risky Bet on America’s Clean Energy Future (March 2015).

In sum, this electric-ready requirement is a low-cost measure designed to protect customers' options, health and pocketbooks and promote the
public's interest in reducing carbon emissions. It is consistent with Virginia's stated Clean Energy Policy (§ 45.2-1706.1. (Effective October 1, 2021)
Commonwealth Clean Energy Policy) which supports decarbonization and states that it is "the policy of the Commonwealth to: ,,,8. Promote building
and construction practices that reduce emissions associated with built environment, including energy efficiency targets, new building standards, and
transit-oriented and other sustainable development practices...."

Cost Impact: The code change proposal will increase the cost of construction

The proposal will not impact costs for all-electric dwellings, while slightly increasing the cost of construction for dwellings using fossil-fuel fired
appliances and only with respect to those appliances. With respect to homes using fossil-fuel appliances, the cost of meeting these electric-ready
requirements are low when the house is being built, walls are open, and the trades are already on-site. Wiring will already be extended to gas, oil or
propane appliances, and this amendment would merely require either installing wiring capable of handling a heavier loads of the identified appliances
or, at least, installing raceways to facilitate future branch circuit connections. In comparison, the cost of retrofitting a building to install new branch
circuits after walls have been closed can be orders of magnitude higher and require opening, patching and repainting walls. While requiring full
electrification of new dwellings, at the outset, would provide greater benefits to customers and the public, adopting this electric-ready requirement for
new buildings would, at least, reduce cost barriers to future conversions to electric heating and cooking appliances. As noted, the need to convert
to electricity will grow over time since electrification is a critical component of strategies to decarbonize the economy in order to combat climate
change. Helping residents minimize future retrofits, would reduce barriers to customers' choosing clean energy sources with the accompanying
health, welfare and resiliency benefits.
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Resiliency Impact Statement: This proposal will increase Resiliency

Adopting this proposal will facilitate a smoother transition to clean energy sources and reductions of GHG emissions that are threatening Virginia's

citizens, property, heritage and economy.

Climate change poses an ever-greater resiliency threat the longer we fail to reduce greenhouse gas emissions. The need to swiftly reduce carbon
emissions has been recognized by scientists worldwide and by the governments of Virginia, the U.S. and nearly every country on the globe.

Virginia's coastal communities, economy, agriculture and human health are increasingly being harmed by climate change and its impacts.
Combustion of fossil fuels is the primary source of GHG emissions that are driving climate changes.

Electrification helps to address.those climate risks by reducing GHG emissions, and the pollution-reduction benefits will grow as more electricity is
generated by zero-carbon energy sources. Virginia's major utilities have committed to increase their use of zero-carbon sources steadily into the
future, so they generate zero carbon emissions by 2045. Other forms of pollution will decline as well. That shift to zero-carbon electricity production

will steadily increase the already substantial health, welfare and resiliency benefits from switching to all-electric appliances.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[Approved
[ Approved with Modifications

[ Carryover
[ Disapproved

[None

Public Comments for: REC-R404-21

This proposal doesn't have any public comments.
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REC-R404-21 - Staff Summary

Proponent: William Penniman, Sierra Club — Virginia Chapter
Brief Description:

The proposal requires the installation of additional electrical infrastructure, for potential future use, in
buildings with combustion equipment.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed by the Energy Sub-Workgroup members in attendance at the Sub-
Workgroup’s meeting on May 12, 2022, but consensus was not reached.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e William Penniman: Sierra Club - Virginia Chapter
e  Eric Lacey (Laura Baker alternate): Responsible Energy Codes Alliance
o It provides future options, and it doesn’t rule anything out. He asked those opposed to
give a reason for their opposition.
e K.C. Bleile: Viridiant

Energy Sub-Workgroup members in attendance and opposing the proposal:

e Andrew Clark (Alternates - Chris Fox, David Owen, and John Ainslie): Home Builders Association
of Virginia (HBAV)

Energy Sub-Workgroup members in attendance but abstaining from the vote:

e Chelsea Harnish: Virginia Energy Efficiency Council
e Steve Shapiro: Apartment and Office Building Association (AOBA) and Virginia Apartment
Management Association (VAMA)

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

Other stakeholders in attendance and supporting the proposal:

e Ben Rabe, New Buildings Institute (NBI)
o Supports this proposal. Much less expensive and more convenient than switching with
new conduit later.
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e Steve Sunderman
o In a 2018 code change, there was an outlet required in case someone wanted to install a
generator later. This is in line with that change, it makes sense, and helps homeowners
prepare for the future.
Note: the 2018 code change proposal referred to was not approved by the Board of
Housing and Community Development.

Other stakeholders in attendance and opposing the proposal:

e Michael O’Connor: Virginia Petroleum and Convenience Marketers Association and Virginia
Propane Gas Association
e John Ainslie, Coastal Virginia Builders Association (CVBIA)

GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: Ben Rabe, NBI

e Ben Rabe, New Building Institute, expressed support for the proposal and opined that readiness
is more cost effective than tearing out walls to install something later.

Opposition:
Names: David Beahm, Warren County; Andrew Clark, HBAV.

e David Beahm, Warren County opposed the proposal and indicated that the change would
increase the cost of construction for something that may never be used.
e Andrew Clark, HBAV, expressed opposition based on reasons similar to previous code proposals.

DHCD Staff Notes:

It appears that Andrew Clark was referring to proposals REC-R401.2-21 and R401.2.5-21 which point
back to his testimony during the Energy Sub-Workgroup meeting on March, 24, 2022. Comments
reproduced here for convenience:

o He indicated that HBAV is unequivocally opposed to the proposal and shared concerns
that this proposal is in potential conflict with other state laws, the Virginia Energy Plan
and the net-zero path that Virginia is currently on.

Meeting summaries and proposal related information: Tab 10 - Page 43; Tab 10 - Page 83; Tab 11 -
Page 20.
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REC-R503.1.2.1-21

Proponents: Ben Rabe (ben@newbuildings.org)
2018 Virginia Existing Building Code
Add new text as follows:

601.4.8 Controls. New heating and cooling equipment that are part of the alteration shall be provided with controls that comply with Section R403.1
and R403.2 of the VECC.

Reason Statement: The IECC only requires that new portions of HVAC systems comply with the requirements for new construction. This leaves
unaltered portions of the HVAC system unaffected, including controls. Controls are a vital component of effective and efficient operation of heating
and cooling systems and older controls that do not meet current code requirements significantly hamper efficiency in buildings. Obsolete controls
also increase the operational costs for building owners and tenants. The IECC has relied on HVAC controls as a cost-effective means of delivering
energy efficiency in buildings, so this is a significant missed opportunity. Equipment replacement is an ideal time to also upgrade controls.
Contractors are onsite, operation of the HVAC system is already disrupted, and the cost of controls would generally be a small line-item cost in the
project.

This proposal requires that thermostats be brought into compliance with current control requirements when equipment is replaced. The proposal
does not require the installation of new controls, so if the existing controls already meet current code requirements, they would already be in
compliance with this new section.

Cost Impact: The code change proposal will increase the cost of construction

Cost will vary depending on the type of control and how obsolete existing controls are. In most systems subject to this requirement, compliance
would require replacing one thermostat with another. Modern, wireless thermostats can be used to control costs when existing control wiring is
insufficient to support modern controls. Utilities have consistently found thermostat retrofits to be cost effective efficiency incentive measures.

Resiliency Impact Statement: This proposal will increase Resiliency

Resiliency is an essential component of adapting to the effects of climate change. Requiring thermostat controls in alterations to meet the same
requirements as new construction helps to reduce overall home energy use. This reduces the home’s overall reliance on energy, reducing carbon
emissions directly and indirectly, lessening the impact on climate change and climate related events. By reducing overall energy use, this measure
may contribute to a reduction in peak demand increasing the resiliency of the grid during high usage events.

Workgroup Recommendation
2021 Workgroups Workgroup Action: Non-Consensus

2021 Workgroups Reason:

Board Decision
C & S Action: None

Board Reason: N/A

Board Decisions

[ Approved
[ Approved with Modifications

[ Carryover
[ Disapproved
[None

Public Comments for: REC-R503.1.2.1-21

Discussion by Florin Moldovan
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Jun 13,2022 19:10 UTC

See attached floor modification discussed at the GSWG meeting on 06/09/2022.
Attachments: https://va.cdpaccess.com/proposal/1072/discuss/175/file/download/782/REC-R503.1.2.1+Floor+Modification.pdf

Proposal # 1072
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REC-R503.1.2.1-21 — Staff Summary

Proponent: Ben Rabe, New Buildings Institute
Brief Description:

The proposal requires new heating and cooling equipment that are part of the alteration to be provided
with controls as required for new construction.

STUDY GROUP OR SUB-WORKGROUP INFORMATION

The proposal was discussed and supported by the Energy Sub-Workgroup members in attendance at the
Sub-Workgroup’s meeting on May 12, 2022.

Energy Sub-Workgroup members in attendance and supporting the proposal:

e Andrew Clark: Homebuilders Association of Virginia (HBAV)
e Chelsea Harnish: Virginia Energy Efficiency Council
e Eric Lacey: Responsible Energy Codes Alliance (RECA)

o We support this proposal and think that it is sensible to have effective controls on new
systems. He would expect that programmable thermostats are included anyway by the
builders and remodelers; and opined that it is good to have it in the code as it
incorporates cost effective improvements of existing buildings.

e K.C. Bleile: Viridiant

e Steve Shapiro: Apartment & Office Building Association (AOBA), Virginia Apartment
Management Association (VAMA)

e William (Bill) Penniman: Sierra Club; Virginia chapter

Energy Sub-Workgroup members not in attendance:

e Andy McKinley: American Institute of Architects (AlA), Virginia

e Bettina Bergoo: Virginia Department of Energy

e Brian Clark: Habitat for Humanity

e Corey Caney: International Association of Electrical Inspectors (IAEl), Virginia

e Ellis McKinney: Virginia Plumbing and Mechanical Inspectors Association (VPMIA)
e Jeff Mang: Polyisocyanurate Insulation Manufacturers Association

e Jim Canter: Virginia Building and Code Officials Association (VBCOA)

e Maggie Kelley Riggins: Southeast Energy Efficiency Alliance

Other Stakeholders in attendance and supporting the proposal:

e Steve Sunderman
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GENERAL STAKEHOLDERS WORKGROUP INFORMATION
Support:
Names: William (Bill) Penniman: Sierra Club - Virginia chapter
e  William (Bill) Penniman: Sierra Club; Virginia chapter, expressed support.
Opposition:
Names: Andrew Clark, HBAV

e Andrew Clark, HBAV, apologized for not catching this during the Sub-Workgroup meeting and
opposed the proposal on the premise that alterations of existing buildings should be
incentivized and not be made more costly.

DHCD Staff Notes: N/A

Meeting summaries and proposal related information: Tab 10 - Page 83; Tab 11 - Page 35.
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Floor Modification
REC-R503.1.2.1

601.4.8 Controls.

New heating and cooling equipment that are part of the alteration shall be provided with controls that
comply with Section R403.1 and R403.2 of the VECC.
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REC-R1104.2-21

Proponents: Wiliam Penniman (wpenniman@aol.com)

2018 Virgina Residential Code

Add new text as follows:

N202 General Definitions. Add following definitions:

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles. buses. trucks. vans, electric motorcycles
and the like, which is primarily powered by an electric motor that draws current from a rechargeable storage battery. A “plug-in hybrid” is a type of
electric vehicle which relies on a combination of a rechargeable storage battery and another source of motive power.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). The conductors, including the ungrounded, grounded, and equipment grounding conductors,

and the Electric Vehicle connectors, attachment plugs. and all other fittings, devices. power outlets, or charging apparatus installed specifically for
the purpose of transferring energy between the premises wiring and the Electric Vehicle.

EVSE INSTALLED SPACE. A designated parking space which is provided with EVSE, including an energized branch circuit with at least 40-
ampere, 208/240 volts capacity that connects electric panel capacity to charging apparatus located within three feet of the parking space.

EV CAPABLE SPACE. A designated parking space which is provided with reserved electrical panel space to support a minimum 40-ampere,
208/240-volt branch circuit for EVSE and with an adequately-sized raceway for such a branch circuit from the panel to a clearly identified location
within three feet of the parking space, to support future EVSE.

EV READY SPACE. A designated parking space which is provided with reserved electric panel capacity and space to serve at least a 40-ampere,
208/240-volt dedicated branch circuit to electrify EVSE. The circuit shall terminate in a suitable termination point, such as a power outlet, junction
box, or EVSE apparatus, located within three feet of the parking space.

N1104.2 Electric Vehicle Readiness. New construction shall install or facilitate future installation and use of Electric Vehicle Supply Equipment
(EVSE) in accordance with the National Electrical Code (NFPA 70) and N1104.2.1. Exception: EV supportive spaces are not required where no
parking spaces are provided to residents.

N1104.2.1 EV Ready Installations. For each dwelling unit, provide at least one EV Ready Space or EVSE Installed Space in a garage or outdoor
parking area. Additional EVSE Ready or EVSE Installed or EV Capable Spaces may be provided. The branch circuit for an EV Ready Space shall be
identified as “EV Ready” in the service panel or subpanel directory, and the termination location shall be marked as “EV Ready”. The outdoor
conduit for an external EV Ready Space, EVSE Installed Space or EV Capable Space shall be located underground and be protected from water.
Construction documents shall identify the location and capacity of branch circuits and raceways and the document the adequacy of electric panel
and service capacity.

2018 Virginia Energy Conservation Code
Add new text as follows:

R202 (N202) General Definitions.

Add the following definitions;

ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles. buses. trucks, vans, electric motorcycles
and the like, which is primarily powered by an electric motor that draws current from a rechargeable storage battery. A “plug-in hybrid” is a type of
electric vehicle which relies on a combination of a rechargeable storage battery and another source of motive power.

ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). The conductors, including the ungrounded, grounded, and equipment grounding conductors,
and the Electric Vehicle connectors, attachment plugs, and all other fittings, devices, power outlets, or charging apparatus installed specifically for
the purpose of transferring energy between the premises wiring and the Electric Vehicle.

EVSE INSTALLED SPACE. A designated parking space which is provided with EVSE. including an energized branch circuit with at least 40-
ampere, 208/240 volts capacity that connects electric panel capacity to charging apparatus located within three feet of the parking space.

EV CAPABLE SPACE. A designated parking space which is provided with reserved electrical panel space to support a minimum 40-ampere,
208/240-volt branch circuit for EVSE and with an adequately-sized raceway for such a branch circuit from the panel to a clearly identified location
within three feet of the parking space, to support future EVSE.

EV READY SPACE. A designated parking space which is provided with reserved electric panel capacity and space to serve at least a 40-ampere,
208/240-volt dedicated branch circuit to electrify EVSE. The circuit shall terminate in a suitable termination point, such as a power outlet, junction
box, or EVSE apparatus. located within three feet of the parking space.

R404.2 (N1104.2) Electric Vehicle Readiness. New construction shall install or facilitate future installation and use of Electric Vehicle Supply
Equipment (EVSE) in accordance with the National Electrical Code (NFPA 70) and R404.2.1. Exception: EV supportive spaces are not required
where no parking spaces are provided to residents.

R404.2.1 (N1104.2.1) EV Ready Installations. For each dwelling unit, provide at least one EV Ready Space or EVSE Installed Space in a garage or
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outdoor parking area. Additional EVSE Ready or EVSE Installed or EV Capable Spaces may be provided. The branch circuit for an EV Ready Space
shall be identified as “EV Ready” in the service panel or subpanel directory, and the termination location shall be marked as “EV Ready”. The
outdoor conduit for an external EV Ready Space, EVSE Installed Space or EV Capable Space shall be located underground and be protected from
water. Construction documents shall identify the location and capacity of branch circuits and raceways and the document the adequacy of electric
panel and service capacity.

Reason Statement: This provision is designed to provide electric charging readiness for the growing use of electric vehicles (EVs) and to meet the
essential need to offer at-home charging to residents many of whom own EVs or will own EVs in the next few years. It is designed to minimize costs
through phasing of EV development, with an emphasis on installing infrastructure during initial construction. Parking provided for one and two family
dwellings and townhouses will only require the basic wiring and panel capacity of a single parking space. The owner can add the charger or outlet
when needed. The capacity of the EV Ready circuit is at least 40 Amp, 208-240 Volts (adequate for what is commonly called "Level 2" charging),
which is sufficient for timely vehicle charging. (Nothing is required if parking spaces are not provided to residents.)

The proposal will benefit residents and the public, saving money and cutting pollution. Providing access to home charging is important as a matter of
practicality, money saving, a cleaner environment and equity. As a practical matter, EV charging takes time and is mostly done using at-home
chargers. EVSE Ready spaces afford the ability to install "Level 2" chargers assures the ability to achieve a full battery charge overnight, providing
users' range confidence and reducing costs by charging during utilities' off-peak hours. A builder may choose to add the charger to create an EVSE
Installed space. (The developer may also installed additional EV Capable Spaces which only require the raceway capacity for Level 2 charging.)

EVs save money on fuel and maintenance. Annual savings were estimated at up to $1900--before gas prices jumped over $4/gallon. [1] While all EV
users will benefit from fuel and maintenance savings, rural users are at the higher end of the potential savings because they tend to use more fuel
for driving, and costs. All will also benefit by reducing the inconvenience of routine oil changes and other maintenance. Although the purchase cost
of EVs is currently higher than the low end of vehicles with combustion engines, the purchase price is expected to fall as competition grows and,
more importantly, the EV savings in fuel and maintenance costs more than pay for the initial price difference over time.

As more fully discussed in the Resiliency discussion, mitigation of climate change and air pollution generally are strong additional reasons to facilitate
the shift to EVs. While EV sales and leases are growing due to their operating cost savings and other operating benefits, they will continue to grow in
importance as climate risks encourage (or compel) shifting to vehicles that do not emit pollution. Vehicles are Virginia’s largest source of carbon-
dioxide emissions from fossil fuel combustion.[2] Even based on today’s mix of generation in Virginia, DOE estimates that EVs would reduce CO2
emissions by roughly two-thirds compared to vehicles combusting gasoline.[3] Emissions from generation that supplies EVs will decline more as
utilities' zero-carbon renewable energy replaces fossil-fuel generation. EVs’ direct emissions are non-existent, which also has substantial health and
pollution benefits compared to gasoline or diesel vehicles, which is particularly important to low-income residents who are disproportionately
impacted by air pollution from traditional vehicles. The harms to Virginians from climate change are present now and growing faster the longer we
fail to slash emissions of CO2. methane and other greenhouse gases.

At-home charging increases EV charging during off-peak periods, which opens the door to lower off-peak rates for users and to a reduction of
electric rates to all utility customers.[4]

There is a national goal to have 50% of new vehicles to be EVs by 2030.[5] Major vehicle manufacturers have committed to shift production to EVs
over the next 10 years with a number of manufactures committing to shift to 100% EV production in the next 5-10 years.[6]At-home charging in
conjunction with single or multifamily parking is particularly important to meeting the needs of EV owners and to encourage charging during utilities’
off-peak periods. According to research by JD Power, “80% of EV charging is done at home—almost always overnight—or while a car is parked
during the workday” and EV users strongly prefer Level 2 (220/240V) charging. [7] The capability for at-home charging will substantially reduce
barriers to EV adoption that arise from the inconveniences that EV charging is slower than pumping gasoline, the public infrastructure for charging is
still limited, and drivers have limited ability to take advantage of off-peak rates without home-charging.Already Ford is advertising that its F-150 EV
pickup will be able to provide back-up power for households. Going forward, utilities may get the added benefit of being able to draw on the batteries
of parked electric vehicles in order meet peak demands and balance fluctuating loads.

Installing the wiring and basic infrastructure during construction when walls are open and workers are present is much cheaper than retrofitting
which may damage wall board and require more difficult extensions of wiring. Experience shows that installing a simple 220V/40 Ampere branch
circuit (comparable to a dryer or stove outlet) for "Level 2" EV charging, in a garage or outside close to parking spaces (e.g., on a wall near a single-
family driveway), will enable an EV owner to reliably charge an EV at home, scheduling it at night or otherwise outside the utilities peak demand
period for the lowest rates. The presence of the wiring from the beginning would permit low-cost installation of a different charging system preferred
by the EV owner. Failure to install the EV during infrastructure will create barriers to EV adoption and raise long-term costs to residents.

.[1] See Consumer Reports, “EVs Offer Big Savings Over Traditional Gas-Powered Cars” (October 2020); Union of Concerned Scientists,

https ://www.ucsusa.org/about/news/rural-communities-could-benefit-most-electric-vehicles (up to $1900/year savings for rural EV owners);
https://augustafreepress.com/deq-launches-clean-air-communities -program-aimed-at-driving-investment-in-electric-vehicle The police department
of Westport Connecticut achieved operating and maintenance savings of over $17,000 in its first year of using a Tesla Model 3 police car instead of
a fossil fuel vehicle. Among the department’s conclusions: after four years the Tesla will have saved enough money to buy another Tesla, and each
EV avoids emission of over 23 tons of CO2 per year and saves $8763 in environmental and health costs. https:/www.teslarati.com/tesla-model-3-
westport-police-department-financial-analysis/ Those studies were based on much lower gas prices than exist today, which means that today’s
savings would be much larger.

[2]https ://www.epa.gov/sites/production/files/2019-11/documents/co2ffc 2017.pdf
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[3] DOE estimates that an EV in Virginia emits (via electric generation) less than a third as much CO2 as a gasoline-driven vehicle.
https://afdc.energy.gov/vehicles/electric emissions.html ; https://evtool.ucsusa.org/

[4] See June 23, 2020 Comments of the Sierra Club to the State Corporation Commission in SCC Docket PUR-2020-00051, Electrification of Motor
Vehicles. As the comments explain, with managed off-peak charging and efficient rate structures, rising EV loads can drive down rates to all
customers. Regarding operating costs, an EV has very little maintenance costs and EV's electricity cost equivalent to a gallon of gasoline, in Virginia,
was $1.16 versus roughly $4.00/gallon today. https://www.energy.gov/maps/egallon

[5] https ://www.whitehouse.gov/briefing-room/statements-releases/2021/08/05/fact-sheet-president-biden-announces-steps-to-drive-american-
leadership-forward-on-clean-cars-and-trucks/

[6] EV sales are already increasing, and every major vehicle manufacturer has committed to expand EV production and even to go all-electric over
the next decade or so. Electric pick-up trucks will soon be available and there are long waiting lists for pick-ups. See

https ://www.reuters.com/business/autos-transportation/us-automakers-say-they-aspire-up-50-ev-sales-by-2030-sources-2021-08-04/

https ://www.forbes.com/wheels/news/automaker-ev-plans/ ; https:/www.cnbc.com/2022/01/05/chrysler-kicks-off-plans-to-go-all-electric-by-2028-
with-airflow-concept.html ; https ://www.electrive.com/2021/08/05/us-carmakers-aim-for-40-50-ev-sales-by-2030/

[7] https ://www.forbes.com/wheels/news/jd-power-study-electric-vehicle-owners-prefer-dedicated-home-charging-stations/ See also James
Walkinshaw, Washington Post, Jan. 23, p.C4 (explaining the importance of home charging relative to public charging). Utilities’ energy sales are
lowest and cheapest in off-peak hours, particularly at night. A common utility strategy is to offer time-of-use rates with low night-time prices to
encourage off-peak EV charging. For EV customers to make use of such incentives, they will need access to overnight charging at home where
they spend the night.

Cost Impact: The code change proposal will increase the cost of construction

The code change proposal will slightly increase the cost of residential construction, but the increase will be very small compared to the total cost of
construction and to the savings and other benefits to residents and the public. EVs with home charging will save occupants money and avoid the
higher costs of retrofitting in the future.

It is easy to install the wires, panel capacity and conduits for electric vehicle charging--along with the rest of a dwelling’s wiring--when a single or
multifamily dwelling is built. It is much harder and much more expensive to do so as a retrofit. The branch circuit would cost a few dollars per foot. In
a single-family dwelling garage or carport, for example, a branch circuit would need to be run from the circuit breaker, which is simple when other
circuits and outlets are being installed during construction. However, as a retrofit, this basic wiring could require much higher costs from complicated
feeding of a line and the potential need to open walls and repair wall damage.

The incremental cost of installing the branch circuit and related equipment during construction residence is constructed (likely 0.0005-0.003 or less
of the cost of an average new home). If an electric panel is located in a garage, the added cost of EV readiness could easily be less than $100.

Resiliency Impact Statement: This proposal will increase Resiliency
Expanding EV utilization will enhance resiliency in multiple ways.

EVSE can be designed to deliver electricity back to a dwelling, which would protect residents during periods of power outages.
https ://www.ford.com/trucks/f150/f150-lightning/2022/ It is anticipated that EV batteries can also be connected to the grid to provide grid balancing
and back up in the future.

Switching to EVs is also critical to resiliency because it will reduce CO2, CO, SO2, particulates, methane, and other harmful emissions from fossil-
fuel combusting vehicles and from producing and delivering gasoline and diesel fuel for use in vehicles. Unlike traditional vehicles with internal
combustion engines (“ICE”), electric vehicles emit no air pollution and are much more energy efficient than ICE vehicles. As Virginia's electric grid
shifts to zero-carbon generation, the emission reduction benefits will grow.

According to Virginia’s DEQ, “[t]he transportation sector is now the largest contributor of air pollutants and greenhouse gases in Virginia,” and
“[vlehicle emissions are the largest single source of toxic and smog-forming air pollution in Northern Virginia and much of the rest of the country.”
https ://www.deq.virginia.gov/air/clean-vehicles . Transportation accounts for 48.6% of Virginia’s CO2 emissions.

https ://www.eia.gov/environment/emissions/state/

Polluting emissions from internal combustion vehicles compound the risks of climate change and adversely impact public health. CO2 and other
emissions from fossil fuel combustion and production are the primary drivers of climate change. The most recent IPCC report confirms that rapid
reductions of greenhouse gas emissions is essential to avoid catastrophic climate impacts around the world. IPCC Sixth Assessment Report
(February 2022), https://www.ipcc.ch/report/ar6/wg2/ Substantial harm has already occurred nationally and locally from global warming and much
worse will follow without rapid reductions of greenhouse gases (particularly CO2 and methane associated with fossil fuel production and
combustion).

Virginia's coastal areas are among the most vulnerable to sea level rise and destructive storms. They already experience “sunny day flooding,” and
sea levelrise is accelerating. https:/www.vims.edu/newsandevents/topstories/2020/slrc 2019.php Climate change is already harming Virginia and
the harms will get much worse if we do not sharply reduce GHG emissions (particularly CO2 and methane associated with fossil fuel production and
combustion). The most recent report from NOAA indicates that Virginia may face 2 feet of sea level rise by 2050 due to worsening climate change
from human greenhouse gas emissions. https:/www.noaa.gov/news-release/us-coastline-to-see-up-to-foot-of-sea-level-rise-by-2050 Virginia
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faces climate-driven sea level rise of 6.69 feet this century; the rate of sea level rise is accelerating; the danger of climate-driven severe storms,
storm-surges and flooding are rising; and climate change will increasingly harm human health and lives, agriculture, businesses, military installations,
private and public property, and Virginia’s economy. http:/www.vasem.org/reports/2021-the-impact-of-climate-change-on-virginias-coastal-areas/

Climate dangers, however, are not limited to coastal areas. https :/www.wvtf.org/news/2022-04-28/study-shows-virginia-at-increased-risk-for-flash-
floods-and-landslides Growing dangers also include rising atmospheric and water temperatures that worsen heat-related illnesses, disruptions of
economic activity, and harms to agriculture, fisheries, and our natural heritage.

Because atmospheric CO2 from emissions is cumulative, Virginia has less chance of mitigating and recovering from those harms the longer we
delay maximizing energy savings and minimizing greenhouse gas pollution.

Shifting to EVs is a critical piece of the solution to global warming. Continuing to construct buildings that will not support use of clean EVs will make it
harder to achieve climate goals, particularly since the buildings will likely remain in place for 70 years or more. Constructing buildings that cannot
provide electric charging will also delay residents' ability to access large economic and energy savings from EV usage.

Building codes already recognize that fumes from traditional vehicles are dangerous. More broadly, small particle, SO2 and other pollution from
vehicles burning fossil fuels increases heart and lung disease, as well as cognitive and other disorders. https://blog.ucsusa.org/dave-reichmuth/air-
pollution-from-cars-trucks-and-buses-in-the-u-s-everyone-is-exposed-but-the-burdens-are-not-equally-shared/ As Virginia's electric grid shifts to
zero-carbon generation, the emis