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1 Introduction

The California Building Energy Efficiency Standards Title 24, Part 6 (Title 24) (California Energy Commission,
2018b) is maintained and updated every three years by two state agencies, the California Energy Commission
(Energy Commission) and the Building Standards Commission (BSC). In addition to enforcing the code, local
jurisdictions have the authority to adopt local energy efficiency ordinances, or reach codes, that exceed the
minimum standards defined by Title 24 (as established by Public Resources Code Section 25402.1(h)2 and
Section 10-106 of the Building Energy Efficiency Standards). Local jurisdictions must demonstrate that the
requirements of the proposed ordinance are cost-effective and do not result in buildings consuming more
energy than is permitted by Title 24. In addition, the jurisdiction must obtain approval from the Energy
Commission and file the ordinance with the BSC for the ordinance to be legally enforceable.

This report documents cost-effective combinations of measures that exceed the minimum state requirements,
the 2019 Building Energy Efficiency Standards, effective January 1, 2020, for new mid-rise (four- to seven-story)
multifamily residential construction. The analysis includes evaluation of both mixed-fuel and all-electric
residential construction, documenting that the performance requirements can be met by either type of building
design. Compliance package options and cost-effectiveness analysis in all 16 California climate zones (CZs) are
presented (see Appendix A — California Climate Zone Map for a graphical depiction of Climate Zone locations).

2 Methodology and Assumptions

This analysis uses two different metrics to assess cost-effectiveness. Both methodologies require estimating and
quantifying the incremental costs and energy savings associated with energy efficiency measures. The main
difference between the methodologies is the manner in which they value energy and thus the cost savings of
reduced or avoided energy use:

e  Utility Bill Impacts (On-Bill): Customer-based Lifecycle Cost (LCC) approach that values energy based
upon estimated site energy usage and customer on-bill savings using electricity and natural gas utility
rate schedules over a 30-year duration accounting for discount rate and energy cost inflation.

e Time Dependent Valuation (TDV): Energy Commission LCC methodology, which is intended to capture
the “societal value or cost” of energy use including long-term projected costs, such as the cost of
providing energy during peak periods of demand and other societal costs, such as projected costs for .
carbon emissions, as well as grid transmission and distribution impacts. This metric values energy use
differently depending on the fuel source (gas, electricity, and propane), time of day, and season.
Electricity used (or saved) during peak periods has a much higher value than electricity used (or saved)
during off-peak periods (Horii et al., 2014). This is the methodology used by the Energy Commission in
evaluating cost-effectiveness for efficiency measures in Title 24, Part 6.

2.1 Building Prototypes

The Energy Commission defines building prototypes which it uses to evaluate the cost-effectiveness of proposed
changes to Title 24 requirements. The CEC recently developed new prototype designs for multifamily buildings
to more closely reflect typical designs for new multifamily buildings across the state. The new prototypes
include two low-rise residential designs, a mid-rise, and a high-rise design. At the time that this report was
written, there was one mid-rise multifamily prototype, which is used in this analysis in development of the
above-code packages (TRC, 2019). The midrise prototype is a 6-story building with one below-grade parking
level, ground floor commercial space, and four stories of residential space. Table 1 describes the basic
characteristics of the mid-rise prototype and Figure 1 shows a depiction of the building.
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Table 1: Prototype Characteristics

Characteristic

Conditioned Floor Area

Number of Stories

Number of Dwelling Units /
Bedrooms

Foundation

Wall Assembly

Roof Assembly
Window-to-Wall Area Ratio
HVAC System

Domestic Hot Water System

Multifamily 5-Story Mid-Rise
113,100 ft? Total:
33,660 ft? Nonresidential &
79,440 ft? Residential
6 Stories Total:
1 Story Parking Garage (below grade)
1 Story of Nonresidential Space
4 Stories of Residential Space
(8) studios,
(40) 1-bed units,
(32) 2-bed units, &
(8) 3-bed units
Concrete podium with underground parking
Wood frame over a first-floor concrete podium
Flat roof
22.5%

Ducted split heat pumps at each apartment

Gas central boiler with solar thermal sized to meet the
prescriptive requirements by climate zone

Source: TRC 2019

Source: TRC 2019

Figure 1: 5-story mid-rise multifamily prototype depiction.

The methodology used in the analyses for the prototypical building type begins with a design that meets the
minimum 2019 Title 24 prescriptive requirements (zero compliance margin). Table 140.3-B and 140.3-C in the
2019 Title 24 (California Energy Commission, 2018a) lists the prescriptive measures that determine the baseline
design in each climate zone for the nonresidential and high-rise residential spaces, respectively. Other features
are consistent with the Standard Design in the Nonresidential ACM Reference Manual (California Energy
Commission, 2019a) with one exception. The apartments use split system heat pumps instead of a split furnace

: o
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and air conditioner that is prescribed in Table 2 of the Nonresidential ACM Reference Manual. This modeling
choice was made to better reflect current market data, which shows heat pumps to be the most common
system type and a very low prevalence of gas furnaces for multifamily buildings four stories and greater. This is
based on a report completed by TRC (TRC, 2019) and validated by analysis of CA HERS Registry Data by SCE that
showed 47% of low-rise multifamily new construction in the 2013 and 2016 code cycles had electric space
heating. The analysis also assumed electric cooking in the apartment units to reflect current market data.
Laundry was not addressed in this study. The building prototype assumes central laundry facilities and no
laundry in the units.

2.2 Measure Analysis

EnergyPro 8.1, which uses the California Building Energy Code Compliance simulation tool, CBECC-Com 2019.1.2,
as the simulation engine, was used to evaluate energy impacts using the 2019 Title 24 prescriptive standards as
the benchmark, and the 2019 TDV values. CBECC-Com was used for this analysis to evaluate the mid-rise
building for code compliance under the 2019 non-residential standards. TDV is the energy metric used by the
Energy Commission since the 2005 Title 24 energy code to evaluate compliance with the Title 24 Standards.

Using the 2019 baseline as the starting point, prospective energy efficiency measures were identified and
modeled to determine the projected site energy (Therm and kWh) and compliance impacts. Annual utility costs
were calculated using hourly data output from CBECC-Com, and electricity and natural gas tariffs for each of the
investor owned utilities (1OUs).

This analysis focused on the residential apartments only. A prior study and report demonstrated the cost-
effectiveness of above code packages for nonresidential buildings (Statewide Reach Code Team, 2019a). The
Statewide Reach Code Team selected measures for evaluation based on the residential and nonresidential 2019
reach code analysis ((Statewide Reach Code Team, 2019a), (Statewide Reach Code Team, 2019b)) as well as
experience with and outreach to architects, builders, and engineers along with general knowledge of the relative
acceptance of many measures. Efficiency measure packages found to be cost-effective in the nonresidential
building reach code analysis were applied to the nonresidential spaces for evaluating performance relative to -
compliance, but the incremental costs and energy impacts of these measures on the nonresidential spaces were
not included in this analysis. Refer to the nonresidential reach code study for more details (Statewide Reach
Code Team, 2019a).

2.2.1 Federal Preemption

The Department of Energy (DOE) sets minimum efficiency standards for equipment and appliances that are
federally regulated under the National Appliance Energy Conservation Act (NAECA), including heating, cooling,
and water heating equipment. Since state and local governments are prohibited from adopting policies that
mandate higher minimum efficiencies than the federal standards require, the focus of this study is to identify
and evaluate cost-effective packages that do not include high efficiency equipment. While this study is limited
by federal preemption, in practice builders may use any package of compliant measures to achieve the
performance goals, including high efficiency appliances. Often, these measures are the simplest and most
affordable measures to increase energy performance.

2.2.2 Energy Efficiency Measures

Following are descriptions of each of the efficiency measures evaluated for the residential spaces under this
analysis. Because not all of the measures described below were found to be cost-effective, and cost-
effectiveness varied by climate zone, not all measures are included in all packages and some of the measures
listed are not included in any final package.

Improved Fenestration — Lower U-factor: Reduce window U-factor to 0.25 Btu/hr-ft>-°F. The prescriptive
maximum U-factor is 0.36 in all climates. This measure is applied to all windows on floors two through five.

3 @ 2020-06-22
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Improved Fenestration — Lower SHGC: Reduce window solar heat gain coefficient (SHGC) to 0.22. The
prescriptive maximum SHGC is 0.25 for fixed windows in all climates. The Statewide Reach Code Team evaluated
increased SHGC in heating dominated climates (Climate Zone 1, 3, 5, and 16) but results were better with a
lower SHGC. This measure is applied to all windows on floors two through five.

Exterior Wall Insulation: Add one inch of R-4 exterior continuous insulation. To meet the prescriptive wall
requirements, it’s assumed that exterior wall insulation is used in the basecase, therefore this measure adds
additional R-value to existing exterior insulation. This measure is applied to all walls on floors two through five.

HERS Verification of Hot Water Pipe Insulation: The California Plumbing Code (CPC) requires pipe insulation on
all hot water lines. This measure provides credit for HERS Rater verification of pipe insulation requirements
according to the procedures outlined in the 2019 Reference Appendices RA3.6.3. (California Energy Commission,
2018b).

Low Pressure Drop Ducts: Upgrade the duct distribution system to reduce external static pressure and meet a
maximum fan efficacy of 0.25 watts per cfm operating at full speed. This may involve upsizing ductwork,
reducing the total effective length of ducts, and/or selecting low pressure drop components, such as filters. This
measure is applied to the ducted split heat pumps serving the apartments.

Solar Thermal: Prescriptively, central water heating systems require a solar thermal system with a 20% solar
fraction in Climates Zones 1 through 9 and 35% solar fraction in Climate Zones 10 through 16. This measure
upgrades the prescriptive solar thermal system to meet a 50% solar fraction in all climates, assuming there is
available roof space for the additional collectors.

Drain Water Heat Recovery: Add drain water heat recovery with a 50% effectiveness to serve all the
apartments. The assumption is for an unequal flow design where the output of the heat exchanger feeds only
the cold water inlets to the apartment showers, not the water heater cold water makeup.

Efficiency measures were applied to the nonresidential spaces based on the 2019 Nonresidential Reach Code
Cost-Effectiveness Study (Statewide Reach Code Team, 2019a).

2.2.3 All Electric Measures

This analysis assumes that the basecase prototype model uses individual heat pumps for space heating and all
electric appliances in the apartments. Therefore, the domestic hot water system is the only equipment serving
the apartment spaces to electrify in the all-electric design . The Statewide Reach Code Team evaluated two
configurations for electric heat pump water heaters (HPWHs) described below.

Clustered Heat Pump Water Heater: This clustered design uses residential integrated storage HPWHs to serve
more than one apartment; 4 to 5 bedrooms on average for a total of 32 HPWHs in the 88-unit building. The
water heaters are located in interior closets throughout the building and designed for short plumbing runs
without using a hot water recirculation loop. A minimum efficiency 2.0 UEF HPWH was used for this analysis (to
avoid federal preemption). This approach has been selectively used in multifamily projects because of its
reliance on lower cost small capacity HPWH products. Since it uses residential equipment with each HPWH
serving fewer than 8 apartments the CBECC-Com compliance software had the capability to evaluate this design
strategy, even before central HPWH recirculation options were incorporated into the software. The clustered
strategy is not a prescriptive option but is allowed in the performance path if the water heater serves no more
than 8 units and has no recirculation control. The standard design assumes solar thermal, so the proposed
design is penalized in compliance for no solar thermal and made up with other efficiency measures.
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Prescriptive Central Heat Pump Water Heater: Per Section 150.1(c)8C of the 2019 Standards, the Energy
Commission made an executive determination outlining requirements of a prescriptive approach for central
heat pump water heating systems in December 2019 (California Energy Commission, 2019b). Key aspects of the
prescriptive approach are described below:

¢ The system must be configured with a design similar to what is presented in the schematic in Figure 2 of
the executive determination document.

* HPWH must be single-pass split system with the compressor located outdoors and be able to operate
down to -20°F. In CBECC-Com 2019.1.2, the current version at the time of writing this report, the
software only has the capability of modeling Sanden HPWH:s.

¢ The system must include either a solar thermal water heating system that meets the current prescriptive
requirements or 0.1 kWpc of photovoltaic system capacity per apartment/dwelling unit.

For this configuration the Statewide Reach Code Team evaluated costs for a central HPWH system using Sanden
compressors that met these prescriptive requirements. Based on the system sizing requirements, 15 Sanden
units and 1,200 gallons of primary storage capacity are required for the 88-unit building. At the time that cost-
effectiveness was initially compared for the two HPWH configurations, the latest CBECC-Com software with the
ability to model central HPWH systems was not yet available. To estimate the energy use for the central
configuration, the water heating energy use for the clustered configuration was used. It is expected that the
energy use of the central system will be higher than the clustered approach primarily as a result of recirculation
pump energy and losses.
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Figure 2: Prescriptive central heat pump water heater system schematic.

All-electric measures were applied to the nonresidential spaces based on the 2019 Nonresidential Reach Code
Cost-Effectiveness Study (Statewide Reach Code Team, 2019a).

2.2.4 Renewable Energy

Solar Photovoltaic (PV): There is no existing requirement for PV in the 2019 Title 24 nonresidential code for
high-rise residential buildings (four or more stories). The PV sizing methodology was developed to offset a
portion of annual residential electricity use and avoid oversizing which would violate net energy metering (NEM)

5 0 2020-06-22



2019 Mid-Rise Residential New Construction Cost-Effectiveness Study

rules. In all cases, PV is evaluated using the PV simulations within CBECC-Com using a Standard module type, 180
degree azimuth, and 22 degree .tilt. The analysis evaluated PV system capacities equal to 0.1, 0.2,0.3, and 1
kWoc per apartment. The PV system offsets approximately XX4%, XX8%, XX13%, and 42%, of the apartment
electricity usage, respectively. Assuming 15 Watts per square foot for a typical commercial PV system, 1 kWpc
per apartment, or 88 kWp total, would take up about 25% of the total roof area.

2.3 Package Development
Four packages were evaluated for each climate zone, as described below.

1) Efficiency — Mixed-fuel: This package applies efficiency measures that don’t trigger federal preemption
including envelope, water heating distribution, and duct distribution efficiency measures.

2) Efficiency — All Electric: This package applies efficiency measures that don’t trigger federal preemption
in addition to converting any natural gas appliances to electric appliances. For the residential spaces,
only water heating is converted from natural gas to electric.

3) Efficiency & PV — Mixed-fuel: Beginning with the Efficiency Package , PV was added to offset a portion
of the apartment estimated electricity use.

4) Efficiency & PV - All Electric: Beginning with the Efficiency Package, PV was added to offset a portion of
the apartment estimated electricity use.

2.4 Incremental Costs

2.4.1 Energy Efficiency Measure Costs

Table 22 summarizes the incremental cost assumptions for measures evaluated in this study relative to the
residential parts of the building. Incremental costs represent the equipment, installation, replacement, and
maintenance costs of the proposed measures relative to the base case. Replacement costs are applied to PV
inverters and battery systems over the 30-year evaluation period. There is no assumed maintenance on the
envelope, HVAC, or DHW measures. Costs were estimated to reflect costs to the building owner. When costs
were obtained from a source that did not already include builder overhead and profit, a markup of 10% was
added. All costs are provided as present value in 2020 (2020 PVS). Costs due to variations in furnace, air
conditioner, and heat pump capacity by climate zone were not accounted for in the analysis.

6 @ 2020-06-22




¢Z-90-020¢ e L
*$1500 ||e 0} pappe }jo.d pue pesysano %0t
'(£T0Z ‘uoissiwwio) ASiau3 ejuioyljed) odsy ISy Ad 6T0¢Z @Y1 4ad Ajjenuue (jeujwou)
SGAN/20°0S |euollIppE SawNsSe anjeA Juasaad SAM/TE0S 4O SISOD dUBURUIRBW WIISAS
"(£T0€T ‘voissiwwo) ASiau7 ejuioyied)
Hoday 3SVD Ad 6T0Z 3y3 Jad (Jeuiwou) AW /ZT°0$ 18 Tz JeaA 1e pue (jeuiwou) Spm/ST 0% .
1e TT JeaA je syuawaoe|das sapnjoul anjea juasaad SAM/PT°0S 40 1509 Juswade|dad JausAu| YIM/LT'ES soLien 3215 uid3shs waishs Ad
"720T-020T s4edh
4910 31pa.d 33eJBAR B} S| YIIYM ‘1Pa.D X] JUSLISBAUL JB|OS B} J0) %9T AQ PaonpaJ aiam
$1502 953y I} 0SS SWAISAS |BUIPISIIUOU JOJ XM /06°ZS JO 8TOT JO J{BY 351 DY) JO) 51502
juasaidal pue (8TOZ “|e 12 950qJeg) 51503 §TOZ uns 3yl Suped] s, INg1 wo.j} aJe 53509 35414
(Ad) ABiau3z ajqpmauay
, "}iun 3uljlamp Jad g/ TS xoidde ppe pjnom yaiym (zgs Jad) JaMOYS 03 MO}y T —
Jusuiede yoea Je S191aW J91EM JO 1503 [BUOIHPPE 3PN[aU) 10U Op S1507) (9£T0Z ‘wea) 35y ¥869TS .
SSOUBAIIIDYD %05 J91ep uledqg
apImalels) suun  uad Ja8ueydxe jeay T sawnsse yaIym 1oday ISV YHMA 6T0Z woJj $350)
"$3502 JueuUUIeW /usawade|dal %SE€-%0¢
Joj anjeA juasaud $£8'8S pue £z/‘0LS JO 3502 1S.1} aphjpul pue (ozoz 095°61LS$ annduasaid sa lewJay] Jejos
‘wes] 3Sy) apimaless) |esodoud ISy anseaw [ewiayy Jejos Ajieinuw zzoz uo paseq s3s0) uoljoeds Jejos %05
"S91110 eluIojl|e) 10§ JOge| 10} X3pU| win/M spnq doug
150D A)D 98eaAe Ue S3PN|DUI PUE SIDHIOM [BIDW 13YS JOJ SUBSINISY 6TOT wouy st unoy uad 96¢ ¥S9°2TS . .
SE'0 SA WP/M 520 91NSsaid MO
40 318 JoqeT Juswisede Ajjweyninw Jad Joge| siysinoy §'T awnsse s1s07) ‘juswiede Jad TS
'si31ey SYJIH Wouy oeqpas; Uo11eIHLIBA
uone|nsuj adid
uo paseq uopie|nsul adid JO UONEIIYIISA 1ONPUOD 0] JDRY SYIH € Joy Juawiede sad €89 09Z°L$ OU SA uone|nsuj S
adid payLIaA SYIH PailIaA SYIH
"dWI} JIAO S3SEBIDU| 150D JOJ JUNOIIR 0) pPappe dn-yiew %0T e yym sjanpoud
d1einueAsosiAlod pue (S43) suaihisAjod papuedxs Joy pue ((e£T0z ‘Weay ISYD apimalels) . Ul uonensuj
‘(¥102 ‘wea| 35v) apimales)) s924n0s OM] Wo.y paSesane ale 150D *UoI3e|NSU] 011X 8S0YTS PurT PRy 1M 101193X3
SUnSIX3 JO [9A3] BLUOS YIIM ||BM B UO UOIIB|NSUI JOLI3IX3 JO ,T SUIppe uo paseq ,14/98'0$
(94707 ‘wea| 35y apimalels) 1oedwi 1500 [eIUsWaIdUl Aue aney A[1essadau Jou S30p JOHS . .
J9y31y 18y} Wes] ISy SPIMIILIS WY YIBGPIS 1I3UIP YIIM 3uoje Jioday 35V wolj eleq 0$ scosnzzo JOHS MOPUIM
"(8T0¢ ‘wea} ISyD apimaless) p . . Joyoey
$3|9A2 8p03 7 3|)1L ZZ0Z PUB 6TOZ Y} 40§ PA1INPUOD SisAjeue uo paseq eaJe mopuim ,14/56'9$ TOE'8TS JE0SNSTO -N MOPUIM
$aunsnaip paiduwaaid-uon
S3]ON '3 324N0S ($nd 0202) [9A37 dduewi0pdd Ainsea

150D [e3UBWAIOU]

suonduwnssy 150) [ejuaWAIDU] 17 S[qe

ApmS ss3UaNI192ff3-350D UOIIINIISUOD M3 [DIRUBPISIY ISIY-PIN 6TOZ




2019 Mid-Rise Residential New Construction Cost-Effectiveness Study
2.4.2 All Electric Measure Costs

The Statewide Reach Code Team reached out to stakeholders to collect project cost information for central gas
boilers and both clustered and central HPWH designs. Project data sources included Association for Energy
Affordability (AEA), Redwood Energy, Mithun, Ecotope, and the All-Electric Multifamily Compliance Pathway
2022 Draft CASE Report (Statewide CASE Team, 2020). Costs are presented in Table 3.

Table 3: Costs for Gas versus Electric Water Heating Equipment over 30-Year Period of

Analysis

Central Central Gas
Gas Boiler Boiler Clustered Central
(CZs 1-9) | (CZs 10-16) HPWH HPWH
15 units
32 units .1,200-gal
1 boiler 80 gal. each total
System Quantity/Description recirc no recirc recirc
Total Equipment Cost $98,733 $126,778 $213,364
(20% SF) (35% SF)
Solar Thermal 110,096 $131,817 - -
$23,580
Solar PV - - - (8.8 kWhpc)
Total First Cost $202,920 $224,641 $126,778 $236,944
Maintenance/Replacement Cost (NPV) $69,283 $69,283 $81,374 $120,683
Total Cost (NPV) $272,203 $293,924 $208,152 $357,627
Incremental Cost CZ 1-9 (NPV) (564,051) $85,424
Incremental Cost CZ 10-16 (NPV) (585,772) $63,703

Typical costs for the water heating systems are based on the following assumptions:

Central Gas Boiler: Based on the average of total estimated project costs from contractors for four multi-family
projects ranging from 32 to 340 apartments and cost estimates for mid-rise and high-rise buildings from the All-
Electric Multifamily Compliance Pathway 2022 Draft CASE Report (Statewide CASE Team, 2020). The cost per
dwelling unit ranged from $547 to $2,089 and the average cost applied in this analysis was $1,122 per dwelling
unit. Costs include installation of gas piping from the building meter to the water heater. Water heater lifetime
is assumed to be 15 years and the net present value replacement cost at year 15 is $63,373.

Clustered HPWH: Based on costs from one project with RHEEM HPWHs used in a clustered design. Costs include
water heater interior closet, electrical outlets, and increased breaker size and sub feed. Water heater based on
2.0 UEF 80-gallon appliance with 32 total HPWHs serving the building (1 per 4 to 5 bedrooms). Water heater
lifetime is assumed to be 15 years and the net present value replacement cost at year 15 is $81,374. This design
assumes 8 water heater closets per floor, at approximately 15 square feet per closet. While this has an impact
on leasable floor area, the design impacts have been found to be minimal when addressed early in design.

Central HPWH: Based on average total installed project costs from four multi-family projects with Sanden
HPWHSs ranging from 4 to 16 Sanden units per project. The cost per Sanden HPWH ranged from $13,094 to
$15,766 and the average cost applied in this analysis was $14,224 per HPWH. Based on the prescriptive system
sizing requirements, 15 Sanden units are required for the 88-unit building, resulting in a total first cost of
$213,364. Water heater lifetime is assumed to be 15 years. Because Sanden HPWHS are an emerging technology
in the United States, it is expected that over time their costs will decrease and for replacement at year 15 the
costs are assumed to have decreased by 15%.
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2019 Mid-Rise Residential New Construction Cost-Effectiveness Study

Solar Thermal: Based on system costs provided in the All-Electric Multifamily Compliance Pathway 2022 Draft
CASE Report (Statewide CASE Team, 2020). First costs reflect the material, labor, and markup costs presented in
the Draft CASE Report for the mid-rise prototype. Replacement and maintenance costs assume replacement of
the solar thermal tank at year 15 at $6,110 and glycol replacement of $1,300 each time at years 9, 18, and 27.
The cost of the remaining useful life of the glycol at year 30 is deducted from the final cost. The Draft CASE
Report included costs for replacing the solar collectors at year 20. Collectors can have longer lifetimes up to 30
years if well maintained, therefore this analysis does not assume any replacement of the collectors over the 30
year analysis period.

Table 4: Solar Thermal Detailed Costs over 30-Year Period of Analysis

Solar Fraction 20% 35%
Materials $33,975 $48,975
Labor $47,740 $49,776
Markup 27.5% 27.5%
First Cost $104,187 $125,908
Replacement/Maintenance (PV) $5,910 $5,910
Total PV Cost $110,096 $131,817

2.4.3 Natural Gas Infrastructure Costs

This analysis assumes that in an all-electric new construction project, natural gas would not be supplied to the
building. Eliminating natural gas to the building would save costs associated with connecting a service line from
the street main to the building, piping distribution within the building, and monthly meter connection charges
from the utility. Incremental costs for natural gas infrastructure in the mixed-fuel building are presented in Table
5. Cost data for the plan review and service extension was estimated on a per building basis and then
apportioned to the residential and nonresidential portions of the buildings based on annual gas consumption.
For the basecase prototype building 49% to 93% of estimated building annual gas use is attributed to the
residential water heating system across all climate zones. A statewide average of 80% was calculated and
applied to the costs in Table 5 based on housing starts provided by the California Energy Commission for the
2019 Title 24 code development process. The meter costs were based on the service provided to the residential
and nonresidential portion of the building separately. Following the table are descriptions of assumptions for
each of the cost components. Costs for gas piping from the meter to the gas boilers are included in the central
gas boiler costs above. Gas piping distribution costs were typically included in total project costs and could not
be broken out in ail cases.

Table 5: Natural Gas Infrastructure Cost Savings for All-Electric Building

ltem Total NonResidential | Residential
Portion Portion
Natural Gas Plan Review $2,316 $452 $1,864
Service Extension?® $4,600 $898 $3,702
Meter $7,200 $3,600 $3,600
Total First Cost S14,116 54,950 $9,166

IService extension costs include 50% reduction assuming portion of the costs are passed on to gas customers.

Natural Gas Plan Review: Total costs are based on TRC's 2019 reach code analysis for Palo Alto (TRC, 2019) and
then split between the residential and nonresidential spaces in the building proportionately according to annual
gas consumption with 80% of the annual load is attributed to residential units on a statewide basis.

Service Extension: Service extension costs to the building were taken from PG&E memo dated December 5,
2019, to Energy Commission staff, include costs for trenching, and assume non-residential new construction
within a developed area (see Appendix C — PG&E Gas Infrastructure Cost Memo, PG&E, 2019). The total cost of
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$9,200 from the memo is reduced by 50% to account for the portion of the costs paid for by all customers due to
application of Utility Gas Main Extensions rules®. The resultant cost is apportioned between the residential and
nonresidential spaces in the building based on annual gas consumption of residential and nonresidential uses,
with 80% of the annual load natural gas use attributed to residential units on a statewide basis.

Meter: Cost per meter provided by PG&E for commercial meters. Assume one meter for nonresidential boilers
serving space heating and service water heating, and another for residential boilers serving domestic hot water.

2.5 Cost-effectiveness

Cost-effectiveness was evaluated for all 16 California climate zones and is presented based on both TDV energy,
using the Energy Commission’s LCC methodology, and an On-Bill approach using residential customer utility
rates. Both methodologies require estimating and quantifying the value of the energy impact associated with
energy efficiency measures over the life of the measures (30 years) as compared to the prescriptive Title 24
requirements.

Cost-effectiveness is presented using both lifecycle net present value (NPV) savings and benefit-to-cost (B/C)
ratio metrics, which represent the cost-effectiveness of a measure over a 30-year lifetime taking into account
discounting of future savings and costs.

e Net Present Value (NPV) Savings: NPV benefits minus NPV costs is reported as a cost effectiveness
metric. If the net savings of a measure or package is positive, it is considered cost effective. Negative
savings represent net costs. A measure that has negative energy cost benefits (energy cost increase) can
still be cost effective if the costs to implement the measure are more negative (i.e., material and
maintenance cost savings).

e Benefit-to-Cost (B/C) Ratio: Ratio of the present value of all benefits to the present value of all costs
over 30 years (NPV benefits divided by NPV costs). The criteria for cost effectiveness is a B/C greater
than 1.0. A value of one indicates the NPV of the savings over the life of the measure is equivalent to the
NPV of the lifetime incremental cost of that measure. A value greater than one represents a positive
return on investment. The B/C ratio is calculated according to Equation 1.

Equation 1
NPV of lifetime benefit

NPV of lifetime cost

Benefit — to — Cost Ratio =

Improving the efficiency of a project often requires an initial incremental investment. In most cases the benefit
is represented by annual “On-Bill” utility or TDV savings, and the cost by incremental first cost and replacement
costs. However, some packages result in initial construction cost savings (negative incremental cost), and either
energy cost savings (positive benefits), or increased energy costs (negative benefits). In cases where both
construction costs and energy-related savings are negative, the construction cost savings are treated as the
‘benefit’ while the increased energy costs are the ‘cost.’” In cases where a measure or package is cost-effective
immediately (i.e. upfront construction cost savings and lifetime energy cost savings), B/C ratio cost-effectiveness
is represented by “>1”. Because of these situations, NPV savings are also reported, which, in these cases, are
positive values.

1 PG&E Rule 15: https://www.pge.com/tariffs/tm2/pdf/GAS RULES 15.pdf

SoCalGas Rule 20: https://www.socalgas.com/regulatory/tariffs/tm?2/pdf/20.pdf
SDG&E Rule 15: http://regarchive.sdge.com/tm2/pdf/GAS GAS-RULES GRULE15.pdf
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The lifetime costs or benefits are calculated according to Equation 2.

Equation 2
PV of lifetime cost/benefit = ¥}, Annual cost/benefit, » (1 + r)*
Where:

e n=analysis term
e r=real discount rate
e t=year at which cost/benefit is incurred

The following summarizes the assumptions applied in this analysis to both methodologies.

e Analysis term of 30 years
e Real discount rate of 3% (does not include inflation)

2.5.1 On-Bill Customer Lifecycle Cost

Residential utility rates were used to calculate utility costs for all cases and determine On-Bill customer cost-
effectiveness for the proposed packages. Utility costs of the nonresidential spaces were not evaluated in this
study, only apartment and water heating energy use. The Statewide Reach Code Team obtained the
recommended utility rates from each I0U based on the assumption that the reach codes go into effect in 2020.
Annual utility costs were calculated using hourly electricity and gas output from CBECC-Com, and applying the
utility tariffs summarized in Table 6. Appendix B — Utility Tariff Details includes details on the utility rate
schedules used for this study. The applicable residential time-of-use (TOU) rate was applied to all cases. For
cases with PV generation, the approved NEM2 tariffs were applied along with minimum daily use billing and
mandatory non-bypassable charges. For the PV cases annual electric production was always less than annual
electricity consumption; and therefore, no credits for surplus generation were necessary. Future changes to the
NEM tariffs are likely; however, there is a lot of uncertainty about what those changes will be and if they will
become effective during the 2019 Title 24 code cycle (2020-2022).

Based on guidance from the I0Us, the residential electric TOU tariffs that apply to individually metered
residential apartments were also used to calculate electricity costs for the central water heating systems. Where
baseline allowances are included in the tariffs (SCE TOU-D and SDG&E TOU-DR1) the allowances were applied on
a per unit basis for all-electric service.

Based on guidance from the IOUs, master metered multifamily service gas tariffs were used to calculate gas
costs for the central water heating systems. The baseline quantities were applied on a per unit basis, as is
defined in the schedules, and when available water heating only baseline values were used.

Utility rates were applied to each climate zone based on the predominant IOU serving the population of each
zone according to Table 6. Climate Zones 10 and 14 are evaluated with both SCE/SoCalGas and SDG&E tariffs
since each utility has customers within these climate zones. Climate Zone 5 is evaluated under both PG&E and
SoCalGas natural gas rates. Two municipal utility rates were also evaluated, Sacramento Municipal Utility District
(SMUD) in Climate Zone 12 and City of Palo Alto Utilities (CPAU) in Climate Zone 4.
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Table 6: 10U Utility Tariffs Applied Based on Climate Zone
_ Electric/Gas Electricity Electricity Natural Gas
Climate Zones Utility (Apartment | (central Water (Central Water
Use) Heating) Heating)*
1-5,11-13,16 | PG&E PG&E GM
7 7 . - E-T N
5 PG&E/SoCalGas E-TOU-C ou-c
TOU-D TOU-D SoCalGas GM-E
6, 8-10, 14,15 | SCE/SoCalGas (Option 4-9) (Option 4-9)
7,10,14 SDG&E TOU-DR1 TOU-DR1 SDG&E GM
12 SMUD/PG&E R-TOD (RT02) GSN-T PG&E GM
4 CPAU E-1 E-2 G-2

! These rates are allowed assuming no gas is used in the apartments.

Utility rates are assumed to escalate over time, using assumptions from research conducted by Energy and
Environmental Economics (E3) in the 2019 study Residential Building Electrification in California (Energy &
Environmental Economics, 2019). Escalation of natural gas rates between 2019 and 2022 is based on the
currently filed General Rate Cases (GRCs) for PG&E, SoCalGas and SDG&E. From 2023 through 2025, gas rates
are assumed to escalate at 4% per year above inflation, which reflects historical rate increases between 2013
and 2018. Escalation of electricity rates from 2019 through 2025 is assumed to be 2% per year above inflation,
based on electric utility estimates. After 2025, escalation rates for both natural gas and electric rates are
assumed to drop to a more conservative 1% escalation per year above inflation for long-term rate trajectories
beginning in 2026 through 2050. See Appendix B — Utility Tariff Details for additional details.

2.5.2 TDV Lifecycle Cost

Cost-effectiveness was also assessed using the Energy Commission’s TDV LCC methodology. TDV is a normalized
monetary format developed and used by the Energy Commission for comparing electricity and natural gas
savings, and it considers the cost of electricity and natural gas consumed during different times of the day and
year. The 2019 TDV values are based on long term discounted costs of 30 years for all residential measures. The
CBECC-Com simulation software results are expressed in terms of TDV kBtus. The present value of the energy
cost savings in dollars is calculated by multiplying the TDV kBtu savings by a net present value (NPV) factor, also
developed by the Energy Commission. The 30-year NPV factor is $0.154/TDV kBtu for nonresidential projects
under 2019 Title 24.

Like the customer B/C ratio, a TDV B/C ratio value of one indicates the savings over the life of the measure are
equivalent to the incremental cost of that measure. A value greater than one represents a positive return on
investment. The ratio is calculated according to Equation 3.

Equation 3
TDV energy savings * NPV factor

NPV of lifetime incremental cost

TDV Benefit — to — Cost Ratio =

2.6 Greenhouse Gas Emissions

Equivalent CO2 emission savings were calculated based on estimates from Zero Code reports available in CBECC-
Com simulation software.? Electricity emissions vary by region and by hour of the year, accounting for time
dependent energy use and carbon emissions based on source emissions, including renewable portfolio standard

2 More information at: : https://zero-code.org/wp-content/uploads/2018/11/ZERO-Code-TSD-California.pdf
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projections. Two distinct hourly profiles, one for Climate Zones 1 through 5 and 11 through 13 and another for
Climate Zones 6 through 10 and 14 through 16. For natural gas a fixed factor of 0.005307 metric tons/therm is
used. To compare the mixed fuel and all-electric cases side-by-side, greenhouse gas (GHG) emissions are
presented as CO2-equivalent emissions per dwelling unit.

3 Results

The primary objective of the evaluation is to identify cost-effective, non-preempted performance targets for
mid-rise multifamily buildings, under both mixed-fuel and all-electric cases, to support the design of local
ordinances requiring new mid-rise residential buildings to exceed the minimum state requirements. The
packages presented are representative examples of designs and measures that can be used to meet the
requirements. In practice, a builder can use any combination of non-preempted or preempted compliant
measures to meet the requirements.

This analysis evaluated a package of efficiency measures applied to a mixed-fuel design and a similar package for
an all-electric design. Each design was evaluated using the predominant utility rates in all 16 California climate
zones. Solar PV was also added to the efficiency packages and a sensitivity analysis was conducted at various PV
system capacities to optimize cost-effectiveness.

Although some of the efficiency measures evaluated were not cost-effective and were eliminated, the following
measures are included in at least one package:

Improved fenestration

Wall insulation

Low pressure-drop distribution system
HERS verified pipe insulation

The following measures were evaluated but were found to not be cost-effective and were not included in any of
the packages.

e Solar thermal system with higher solar fraction than prescriptive requirements
e Drain water heat recovery

Cost-effectiveness results for the all-electric case are based upon the clustered HPWH approach only. Lower first
costs with the clustered approach resulted in better cost-effectiveness than the central HPWH design.

3.1 Mid-Rise Multifamily Results

Table 7 and Table 9 present results for the mixed-fuel and all-electric packages, respectively. Each table shows
cost-effectiveness results for Efficiency Only packages and Efficiency + PV packages (with a 17.6 kWpc PV system
sized based on 0.2 kW per apartment). Both mixed-fuel and all-electric results are relative to the mixed-fuel
2019 Title 24 prescriptive baseline. B/C ratios for all packages are presented according to both the On-Bill and
TDV methodologies for the mixed-fuel and the all-electric cases, respectively. Detailed results are presented in
Appendix D — Detailed Results Mixed-Fuel and Appendix E — Detailed Results All-Electric.

Efficien nly:

Compliance margins for the Mixed-Fuel Efficiency Only cases range from 5% to 8%, which meets the CALGreen

Tier 1 energy performance requirement for high-rise residential buildings. Mixed-Fuel Efficiency Only cases are
cost-effective based on TDV in all climate zones except for 1 and 16. The cases are cost-effective from an On-Bill
perspective in all climate zones except 1.

The All-Electric Efficiency Only package does not meet minimum code requirements in Climate Zones 1 and 16.
Compliance margins for all other climate zones range from 1% to 5%. All-Electric Efficiency Only cases are cost-
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effective in all climate zones based on TDV. Cost-effectiveness from an On-Bill perspective is favorable in all
climate zones except 1, 16, and 5 in SCG territory.

Efficiency + PV:

Several PV system size options were evaluated for the Efficiency + PV packages. Of the PV system sizes
evaluated, 0.2 kWpc per apartment represents the smallest system that resulted in B/C ratios greater than one
based on both metrics in all climate zones for the mixed-fuel scenario. Adding a 0.1 kW per apartment in the
all-electric cases, resulted in B/C ratios greater than one in all climate zones.

Table 11 and Table 12 describe the efficiency measures included in the mixed-fuel and all-electric packages,
respectively.
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Table 11: Mixed-Fuel Measure Package Summary

MEASURE SPECIFICATION
Add
Climate | Compliance | Window Window Wall Fan Watt HERS
Zone Margin U-value SHGC Ins. Draw Pipe Ins.
Cz01 5.8% +1" 0.25 W/cfm No
Cz02 5.9% 0.22 0.25 W/cfm No
CzZ03 6.7% 0.22 0.25 W/cfm No
CZ04 6.6% 0.22 0.25 W/cfm No
CZ05 6.7% 0.22 0.25 W/cfm No
CZ06 7.1% 0.22 0.25 W/cfm No
CZ07 7.6% 0.22 0.25 W/cfm No
CZ08 7.0% 0.22 0.25 W/cfm No
CZ09 6.5% 0.22 0.25 W/cfm No
CZ10 6.5% 0.22 0.25 W/cfm No
Ccz11 6.8% 0.25 0.22 +1" 0.25 W/cfm No
CZ12 7.3% 0.22 +1" 0.25 W/cfm No
CZ13 7.3% 0.25 0.22 +1" 0.25 W/cfm No
CzZ14 6.8% 0.22 +1" 0.25 W/cfm No
CZ15 6.8% 0.25 0.22 +1" 0.25 W/cfm No
CZ16 7.4% 0.25 0.22 +1" 0.25 W/cfm No
Table 12: All-Electric Measure Package Summary
MEASURE SPECIFICATION
Add
Climate | Compliance | Window Window  Wall Fan Watt HERS
Zone Margin U-value SHGC Ins. Draw Pipe Ins.
Cz01 -0.4% +1" 0.25 W/cfm Yes
CzZ02 1.6% 0.22 0.25 W/cfm Yes
CZ03 1.1% 0.22 0.25 W/cfm Yes
CZ04 3.4% 0.22 0.25 W/cfm Yes
CzZ05 1.3% 0.22 0.25 W/cfm Yes
CZ06 3.7% 0.22 0.25 W/cfm Yes
Cz07 4.8% 0.22 0.25 W/cfm Yes
CZ08 3.9% 0.22 0.25 W/cfm Yes
€Z09 3.8% 0.22 0.25 W/cfm Yes
CZ10 1.8% 0.22 0.25 W/cfm Yes
CZ11 2.0% 0.25 0.22 +1" 0.25 W/cfm Yes
Cz12 2.0% 0.22 +1" 0.25 W/cfm Yes
Cz13 2.6% 0.25 0.22 +1" 0.25 W/cfm Yes
Cz14 2.0% 0.22 +1" 0.25 W/cfm Yes
Cz15 4.4% 0.25 0.22 +1" 0.25 W/cfm Yes
CZ16 -5.8% 0.25 0.22 +1" 0.25 W/cfm Yes
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4 Conclusions & Summary

This report evaluated the feasibility and cost-effectiveness of “above code” performance specifications for newly
constructed mid-rise multifamily buildings. The analysis included application of efficiency measures, electric
appliances, and PV in all 16 California climate zones, and found cost-effective packages across the state. For the
building designs and climate zones where cost-effective packages were identified, the results of this analysis can
be used by local jurisdictions to support the adoption of reach codes. Cost-effectiveness was evaluated
according to two metrics: On-Bill customer lifecycle benefit-to-cost ratio and TDV lifecycle benefit-to-cost ratio.

For mixed-fuel buildings, this analysis demonstrates that there are cost-effective Efficiency Only packages that
achieve a minimum 5% compliance margin in most climate zones. The exception is Climate Zone 1 where the
package was not cost-effective based on either the TDV or the On-Bill methodology. In all other cases the
package is cost-effective for at least one of the metrics.

When 0.1 kWp per apartment is included, all climate zones are cost-effective based on at least one of the
metrics. The addition of 0.1 kWpc per apartment, or 8.8 kWpc total for the building, results in an incremental cost
for the PV system of $27,855. When 0.2 kWpc per apartment is included, all climate zones are cost-effective
based on both metrics. The addition of 0.2 kWpc per apartment, or 17.6 kWi for the building, results in an
incremental cost for the PV system of $55,711.

This study evaluated electrification of residential loads in new mid-rise multifamily buildings. Based on typical
construction across California, the basecase condition incorporated all electric appliances within the apartment
spaces. As a result, only central water heating was converted from natural gas to electric as part of this analysis.
For all-electric buildings, this analysis demonstrates that there are cost-effective All-Electric Efficiency Only
packages that meet minimum Title 24 code compliance in all climate zones except 1 and 16. The package is cost-
effective based on the TDV methodology in all climate zones. It is cost-effective based on the On-Bill
methodology in Climate Zones 2 through 15, except for Climate Zones 5 in SCG territory.

When 0.1 kWpc per apartment is included, all climate zones are cost-effective based on both metrics. The
addition of 0.1 kWpc per apartment, or 8.8 kWpc for the building, results in an incremental cost for the PV system
of $27,855.

Additional consi ions

¢ This study found that electrification of central domestic hot water loads, in combination with efficiency
measures, can result in a benefit to the consumer through lower utility bills under certain electricity and
gas tariff scenarios (Climate Zones 6, 8, 9, 15, 4 in CPAU territory, and 12 in SMUD territory territory).
The all-electric results demonstrate a trend with On-Bill cost-effectiveness across the different electric
utilities. Net Present Value in SCE and SDG&E territories, as well as SMUD and CPAU territories, are
typically higher than the cases in PG&E territory. This indicates that rate design can play an important
role in encouraging or discouraging electrification.

* This study did not evaluate federally preempted high efficiency appliances. Specifying high efficiency
equipment is a viable approach to meeting Title 24 code compliance and local ordinance requirements
and is commonly used by project teams. Other studies have found that efficiency packages and
electrification packages that employ high efficiency equipment can be quite cost-effective ((Statewide
Reach Code Team, 2019b), (Energy & Environmental Economics. 2019)).

e If PV capacity is added to both the mixed-fuel and all-electric efficiency packages, all cases are cost-
effective based on at least one of the two evaluated metrics. In some cases, cost-effectiveness improves,
and in other cases it decreases relative to the case with efficiency and/or electrification measures only.
The cost-effectiveness of adding PV up to 1 kW per apartment, as an independent measure, results in
On-Bill benefit-to-cost ratios between 2.3 and 3.1 for PGE territory, 2.1 to 2.3 for SCE territory, and 3.2
to 3.5 for SDG&E territory. The TDV B/C ratio for PV alone is approximately 2.0 for most climate zones
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for all service territories. Adding PV in addition to the efficiency packages improves cost-effectiveness
where the B/C ratios for the efficiency measures alone are lower than the B/C ratios for PV alone, and
vice versa where they are higher. Annual basecase electricity costs and annual utility savings from PV are
lower in SCE territory than in PG&E and SDG&E territories. This is due to lower off-peak cost and a
bigger difference in peak versus off-peak rate for the TOU-D SCE electricity rate tariff. Most PV
production occurs during off-peak times (4 pm to 9 pm peak period).

Table 13 summarizes compliance margin and cost-effectiveness results for the mixed-fuel and all-electric cases.
Compliance margin is reported in the cells and cost-effectiveness is indicated by the color of the cell according
to the following:

¢ Cells highlighted in green depict a positive compliance margin and cost-effective results using both On-
Bill and TDV approaches.

¢ Cells highlighted in yellow depict a positive compliance margin and cost-effective results using either the
On-Bill or TDV approach but not both.

e Cells not highlighted either depict a negative compliance margin (red text) or a package that was not
cost-effective using either the On-Bill or TDV approach.

For more detail on the results, please refer to Section 3.1 Mid-Rise Multifamily Results, Appendix D — Detailed
Results Mixed-Fuel and Appendix E — Detailed Results All-Electric.

Table 13: Mid-Rise Multifamily Summary of Compliance Margin and Cost-Effectiveness
Mixed-Fuel All-Electric
0.1 0.2 0.3
Climate  Elec Gas kWopc kWoe kWoc 0.1 kWpe 0.2 kWpe 0.3 kWi
Zone  Utility Utility  No PV /Apt [Apt [Apt i NoPV fApt /Apt _[Apt
CZ01 PGE PGE | 5.8% 5.8% 6 Ba | 0.4% -0.4% -04% 0.4
Cz02 PGE PGE
Cz03 PGE PGE
czo4 PGE PGE |
CZ04-2 CPAU CPAU
Cz05 PGE PGE
Cz05-2 PGE SCG
Cz06 SCE SCG
Czo7 SDGE SDGE
Cz08 SCE SCG
CZ09 SCE  SCG
Cz10 SCE SCG
CZ10-2 SDGE SDGE
Cz11 PGE PGE
CZ12 PGE PGE
Cz12-2 SMUD PGE
Cz13 PGE  PGE
€714  SCE  SCG
CZ14-2 SDGE SDGE
Cz15 SCE SCG
CZ16 PGE PGE
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Appendix A - California Climate Zone Map

Building Climate Zones
California, 2017

- Building Climate Zones

A | | ﬂCounty Boundary

"ENERGY COMMISSION

Source: California Energy Commission

ingCimmariems Websurlam: Sowes: 1102017 020143,

Figure 3: Map of California climate zones. (Source, California Energy Commission3)

3 https://ww2.energy.ca.gov/maps/renewable/building climate zones.html
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PG&E

The following pages provide details on the PG&E electricity and natural gas tariffs applied in this study. Table 14
describes the baseline territories that were assumed for each climate zone.

Table 14: PG&E Baseline Territory by Climate Zone

Baseline
Territory

Ccz01 |V

CZ02 | X

CZ03 | T

Cz04 | X

C05 | T

CZ11 | R

Cz12 | S

CZ13 | R

CZ16 | Y

The PG&E monthly gas rate in $/therm was applied on a monthly basis for the 12-month period ending April
2020 according to the rates shown in Table 15. Rates are based on historical data provided by PG&E.*

Table 15: PG&E Monthly Gas Rate ($/Therm

rep P Transportation Charge Total Charge
Charge Baseline Excess Baseline Excess

Jan 2020 $0.45813 $0.99712 $1.59540 $1.45525 $2.05353 |
| Feb 202707 . _SFAE o $0.99712 $1.59540 $1.44503 $2.04331
I'r _ _M:r 202_0_ : $0.3§346 $1.132126— E ) 57—16;186i $_1.21874£ 7§2.00207 J
7Apr 2920 - $0.23856 $1.13126 . $1.64861 $1.36982 $1.8871LJ

May 2019 $0.21791 $0.99933 $1.59892 $1.21724 $1.81683 |
i June 2019 7$62062l8— R _$0.999§37 B Sir.59789; - $_1.20581 B é1:80540 i
| July 2_0197 $0.28462 SO.EQ.;,S 751.59892 ) _$1.28395 58354 _-‘i
_. _Aug 2019 - é(g()b;M —SO—QGEZ_ _ $1.54643 $1.26746 $1.84737 |
| Sept2019  $025651  $0.96652 154643 $1.22303  $1.80294 :
i 70ct 2019 §0.27403 B 56-.985_532— - $1.58Zi . $i.26335 $1.85695 .:

Nov_2de $0.333_11 i $0:96729 $1547g7 $1.30040 $1.88078
% Dec 2019 $0.40178" $0.96729 $1.54767 $1.36907 $1.94945

“The PG&E procurement and transportation charges were obtained from the following site:
https://www.pge.com/tariffs/GRF.SHTML#RESGAS
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Pacific Gas and Revised  Cal P.U.C. SheetNo. 48530-E
. Electric Company’ Cancefing Revised  Cal P.U.G. Sheet No. 46325-E

1
u3e San Francisco, Califormia

ELECTRIC SCHEDULE E-TOU-C
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - 8 p.m. EVERY DAY)

RATES: E-TOU-C TOTAL RATES
{Cont'd.)
Total Energy Rates (§ per kWh) PEAK OFF-PEAK
Summer _
Total Usa , $0.41333 W $0.33080 4

Baseline it [Applied to Baseline Usage Only)  (30.08833) (R) ($0.08833} R”)
Total Uisage $031824 @ 3028801 @y
Baseline Credit {Applied to Baseline Usage Only) {w 03833) (®) {30.08833) (R}
Delivery Minimum Bill Amount [$ per meter per day} 5032854
Califomia Climate Credit {per household, amfer s@mi- {$35.73)

annual payment occurring in the April October bill
cycies) m
Total bundled service ch shown on customes’s bils are unbumdled acco! to the component
rates shown below. Where the delivery minimum bill amount applies, the s bl will equal the
sum of {ozlhe delwery minimum bill amount plus {2) for bundled service, the enemhm rate ttmes the
number of kWh used. For revenue accounting purposes. the revenues from delivery minimun bill
amount will be assgned to the Transmission, Transmission Rate Aﬁuﬂmenm |Iity Services,
Pubfic Wﬁ awnmrps. Nuclear Decommissioning. Competition Transition Ch . Energy Cost
unt, Bond, and New System Generation Charges based on k sagem\esme
spondm unbundied rate compoment per KWh, with amy residual revenue assigned to

‘ —rr e Uictober 2020 Caffornia Climate Credit will be advanced [N
andspimnvemwznzuandmmnwlmks.swarmuswaerespemvery (N}

{Confinued)
Advice 5861-E-B * issued by Submited April 28 2020
Decision Robert §. Kenney Effective May 1, 2020

Vice President, Reguiatory Affairs Resoluticn
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Pacific Gasand Revised  Cal P.U/C. ShestNo. 48540-
. Electric Company Cancellng Revised  Cal P.UUC. SheetNo. 46252

U 38 San Francisco, Galfomia

ELECTRIC SCHEDULE E-TOU-C Sheet 3
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - § p.m EVERY DAY)

RATES: UNBUNDLING OF E-TOU-C TOTAL RATES
{Cont'd.}
Energy Rates by Component ($ per kWh) PEAK ’ OFF-PEAK
Gmm‘ aﬂ i $0.16735 iR}y 30.11391 R
er I A
Winter {a usaqe! 50.1185% iR} $0.10358 }af
-’S‘m ;!I $0.12787 i $0.11787 i
mmer [all u X ' . '
Winter { i $0.07035 1] 50.07705 il;
Conservation Incentive Adj Baseline Usage 3003204 0
Conservation Incentive msmm éOver Baseline Jsm} {W 0&39) m
Transmission® éﬂe ) 30.03505
Transmission tments® {aff usage| $0.00314
- SIW%&S' {adl usag: : (’ﬁgm }
Public mwsc {all usage 0 } t)
ﬁnulwr Decommi ”%:"’ (alt usage) $0.00101 fn;
e et ey pom:
mo 3 13
ummd {all vsage) G g $0.00580
ystem Generation Charge (all usage)’” s0.0057T1  (n

*  Transmission, Tmmsmﬁ ga:e Adjustments and Reliability Service charges are combined for
geum on customer
s bg:ibutm and New System Generation Charges are combined for presentation on customer

{Continued)
Advice 5681-E-8 Issued by Submitied April 28, 2020
Decision Robert S. Kenney ENfeciive May 1, 2020

Vice President, Regeulatory Affairs Resolution
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Pacific Gas and ) Revised  Cal P.U.C. SheetNg. 481B0-E
o Electric Company Canceling Revised  Gal P.ALC. ShesfMNo. 43414EF

1
U3n San Franeisco, Calfornia

ELECTRIC SCHEDULE E-TOU-C Sheet 4 11
RESIDENTIAL TIME-OF-USE (PEAK PRICING 4 - 8 p.m. EVERY DAY)

SPECIAL 1. BASELINE {TIER 1) QUANTITIES: The following qua lecmam
CONDITIONS: be used to usage efigible for the baseline uedrt !}aku see Rule 1
additional allowances for medical needs):

BASELINE QUANTITIES (kWh PER DAY)

Code B - Basic Quantities N
Basaline Summer Winter Summer Winter
Temitory” Tser ] Teer | Toer | Tier |
P 142 120 16.0 274
a 0.3 1240 6.8 274
R 16,8 11.3 208 281
] 158 11.1 18.7 248
T (3] 8.2 7.5 138
v 75 8.8 1.9 16.0
w 20.2 0.7 238 20.0
X 1.3 105 8.5 154
b4 110 12.8 12.8 25.3
Fd 82z 8.1 7.0 185

2. TIME PERIODS FOR E-TOU-C: Times of the year and times of the day are (T

defined as follows:

Summer {service from June 1 through September 30k
Peak: 4:00 p.m. te 800 p.m. All days
Off-Peak: &ll other times

Winter {service from Ociober | through May 31):

Peak: 4:00 p.m. to 8:00 p.m. All days
Off-Peak: All other times

*  The applicable baseline territory is described in Part & of the Preliminary Statement

{Continued)
Advize ST58-E Issued by Submitted February 14, 2020
Decision  DU19-D7-004 Robert 5. Kenney Effective March 1, 2020

Vice Fresident, Reguistory Affairs Resclution
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Pacific Gas and + Revised  Cal PUC. SheetNo. 35762-G
. Electric Company Canceling Revised  Cal P.U.C. SheetNo. 35696-G

U39 San Francisco, Calffornia

GAS SCHEDULE GM Sheet 2
MASTER-METERED MULTIFAMILY SERVICE

RATES: Customers on this schedule pay a Procurement Charge and a Transportation Charge, per
meter, as follows:
Per Therm
Baseiine Excess
Procurement Charge: §0.23856 (R} §0.23856 R
Transportafion Charge: $1.43126 §1.64861
Total: $1.36082 (R} §1.88747 (R}

California Natural Gas Climate Credit  (327.18})
(per Household, annual payment
occurring in the April bill cycle)

Public Purpese Program Surcharge:

Customers served under this schedule are subject to a gas Public Purpose Program (PPP)
Surcharge under Schedule G-PPPS.

See Preliminary Statement, Part B for the Default Tariff Rate Components.

The Procurement Charge on this schedule is equivalent io the rate shown on informational
Schedule G-CP—Gas Procurement Service to Core End-Use Cusiomers.
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Pacific Gasand Revised  Cal P.U.C. SheefNo. 35447-G
. Electric Company Canceling Revised  Cal P.UC. SheetNo. 34307-G

U39  San Francisco, California

BASELINE
QUANTITIES:

SEASONAL
CHANGES:

STANDARD
MEDICAL
QUANTITIES:

RESIDENTIAL
DWELLING
UNITS:

CENTRAL
BOILERS:

31

GAS SCHEDULE GM Sheet 3
MASTER-METERED MULTIFAMILY SERVICE

The above rates are applicable only o residential use. PG&E may require the Customer
fo submit a completed “Declaration of Eligibity for Baseline Quantities for Residential
Rates.” The delivered quantities of gas shown below are billed at the rates for baseline
use. As an exception, service under this schedule not used o supply space heating but
used to supply water heating from a central source {o residential dwelling units that are
individually metered by PGEE for either gas or electricity will be billed using a baseline
quantity of 0.5 therms per dwelling unit per day (Code W) in all haseline territories and in
both seasons.

BASELINE QUANTITIES (Therms Per Day Per Dwealling Unit}

Baseline Summer Winter Off-Peak Winler On-Peak (1))
Temitories {April-October) {Nov,Feb, Mar} {Dec, Jan) i
s Effective Apr. 1, 2020 Effective Nov. 1, 2019  Effective Dec. 4, 2019 M
P 0.29 (R} 0.87 {R) 1.00 (l)
Q 049 (124] 0.64 R) 077 1]
R 0.33 Ry 0.84 R) 1.19 it
s 029 {R) 054 {R) 0.68 (41}
T 049 {R) 084 R} 1.06 R}
v 0.56 1.18 iR) 1.29 n
w 0.23 R) 0.61 {R) 087 {R}
X .33 {R) 064 {R) oyr n
Y 0.36 087 {R) 1.00 n

The summeer season is April-October, the winter off-peak season is November, February
and March, and the winter on-peak season is December and January. Bassline
quantities for bills that include the April 1, November 1 and December 1 seasonal
changeover dates will be calculated by multmlymg the applicable daily baseline quantity
for sach season by the number of days in each season for the billing period.

Additional medical quandities {Code W) are available as provided in Rule 19

it is the responsibility of the Customer to advise PG&E within 15 days following any
change in the number of residential dwelling units, mobile home spaces, and permanent-
residence RV units receiving gas service.

Service to central boifers for water and/or space heating will be billed with monthly

basealine quantities related fo the number of dwelling units fumished such water andfor
space heating.
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SCE

The following pages provide details on are the SCE electricity tariffs applied in this study. Table 16 describes the
baseline territories that were assumed for each climate zone.

Table 16: SCE Baseline Territory by Climate Zone

Baseline
Territory
CZ06 | 6
CZ08 | 8
CZ09 | 9
CzZ10 | 10
CZ14 | 14
CzZ15 | 15
Schedule TOU-D Sheet 2
TIME-OF-USE
DOMESTIC
{Continued)

RATES

Customers receiving service under this Schedule will be charged the applicable rates under Option 4-9 PM,
Qpfion 4-9 PM-CPP, Cption 5-8 PM, Option 5-8 PM-CPP, Option PRIME, Option PRIME-CPP Cpfion A,
Ogption A-CPP, Option B, or Oplion B-CFP, as listed below. CPP Event Charges will apply to all energy
usage during CPP Event Energy Charge periods and CPP Non-Event Energy Credits will apply as a
reduction on CPP Non-Event Energy Credit Periods during Summer Season weekdays, 400 p.m. o 8:00
p.m., as described in Special Conditions 1 and 3, below:

. I Dl Service
Spiton £-8 FM J Ouiion &6 FM.CFF UG
Energy Charge - S&Wh

Summer Season - On-Peak  0.21574 (1) | 0.17870()  (0.CDOOT)
Mid-Feak D.24574 {1} | DLI043A(Ry  (D.000DT)
Oof-Peak 017090 (1) | O.O7584{R)  (0.00007)

Winter Geasom - Mig-Peak  D.21574 () | o.i2676 (R}  (D.0DODT)
Of-Peak 017086 () | G.OBSTA(R)  (D.0DODT)
Super-OF-Poak  D.16557 (i) | Q.O7025(R)  {D.OUGD?}

Baseline Credit™™ - SEWn {0.07456) (R} 0.00000
Baslz Charge - $Voay
Singie-Family Resltence 0031
Mulfi-Family Resigence 0.024
Minirurmn Charge™ - $day
Single Family Residence 03456
BulE-Family Resldence D345
Minimum Charge {Medics! Saseline}™ - Siday
Single Family Residence 0473
Bluls-Family Resldence D173

Caiftomiz Climate Cregit* (37.00H0

California Alternate Fates for
Energy Discournt -~ % 100.00"
Famiy Eletiric Rate Assistance Distount - % 100.00

Opiton 4.5 PMOPP

CPP Event Energy Charge - SV 0.80000
Summer CPP Non-Event Credlt
On-Peak Energy Credlt - 5kWh {0.15170)
Maximum Avaliabie Credit - SRR

Sumemer Season {0.58504) (R)

° 100% of the discount percentage as shovm in the appiicable Spedial Conditon of tis Schedue.

" The Minimum Change is cable when ihe Delvery Service Engrgly Charge, e ppiicsdle Basic Ianmmmeuﬂmmcw

- mmmcomp%um%mm dmmwlmumwi‘:ummwmmﬁe

“ The Baseline Crest applizs up to 100% of the Basedne Alintation, regardiess of Time of Use. MMMManmany
Statement, Part H.

" The Waximum Avalisble Credit i (he capped crect arnount for CPP Customerns duad pasticipating mmerunmnmwme*pmgms.

1 Tolal = Total Dedvery Service rates are applicabie to Bundied s«mmmmmmﬂmmmymw {CCA Senvice)
‘Custumers, except DA ang COA Senvive Customers are not subject to the DWRBC e component of tis Schedule butinsbead pay the DWRBC as

U]

memwwmm
2 mm-tmmnmmwmzﬁ Service Cusiomens.
3 Wm;ﬂmmmmwﬁwwm }E'lergycmﬂ-mm re foeraation on ihe DWR Energy Credit, see ire Sling Calculation Spectal
4 wmmvmms.'pamw,semm. See the Special Contitions of this for more
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Schedule TOU-D Sheet12 ()
DOMESTIC
{Continued}
SPECIAL CONDITIONS

1.  Applicable rate time periods are defined as follows:

== ) ) ) 3

Summer Daily Allocations (June through September)

All-
Daily kWh Electric
Baseline Region Number Allocation Allocation
5 17.2 17.9
6 1.4 88
8 128 98
9 16.5 124
10 18.9 15.8
13 220 246
14 18.7 18.3
15 464 241
16 144 135
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Winter Daily Allocations (October through May)

All-
Daily kWh Electric
Baseline Region Number Allocation Allocation
5 18.7 291
6 1.3 13.0
8 10.6 12.7
9 12.3 143
10 125 170
13 126 243
14 120 213
15 99 18.2
16 126 231
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SoCalGas

Following are the SoCalGas natural gas tariffs applied in this study. Table 17 describes the baseline territories
that were assumed for each climate zone.

Table 17: SoCalGas Baseline Territory by Climate Zone

Baseline
Territory

CZ05 | 2

CZ06 | 1

Cz08 | 1

CZ09 | 1

CZ10 | 1

Cz14 | 2

Cz15 | 1

The SoCalGas monthly gas rate in $/therm was applied on a monthly basis for the 12-month period ending April
2020 according to the rates shown in Table 18. Historical natural gas rate data was only available for SoCalGas’
procurement charges®. To estimate total costs by month, the baseline and excess transmission charges were
assumed to be relatively consistence and applied for the entire year based on April 2020 costs.

Table 18: SoCalGas Monthly Gas Rate ($/Therm

Procurement

Charge

Transmission Charge

Baseline

Excess

Total Charge

Baseline

Excess

‘{ Jan 2020 $0.34730 $0.81742 $1.17186 $1.16472 $1.51916
: 7Feb 2020 $0.28008 50:81742 $1.177 EG _ $1I)9750 $1.45194
: Mar 2020 _ $0.22108 $0.8171_12 $1.17186 $1.03850 $1.392—9T
Apr 20207 $0.2(E5 o —50.81742 $1.17186 $1.02049 $1.é;l;
May 2019 $0.23790 $0.81742 ;m_ $1.05532 _$1.40976 |
_Jl_me 2019 $0.24822 B _551_742 7$i.i7186 _$_1706564 7514207 -
July 2019 } $0.28475 ] $0.8174£ $1.17186 ] $_1_1021_7 P 571.47566_1_.
‘_ Aug 2019 $0.27223 S_(;81742 D $1.17186 o $1.08965 $1.44409 |
i S;p; 2019 $0.26162 $0.81742 $1.17b; B _S 1.07904 $1.43348 ‘
Oct 2019 - _$:O-.30091 $0.81742 o $_1.17186 $1.11833 _ —$1.4727
; Nov 2019 $0.27563 $0.817l_12 7 $1.17186 = $1.09305 $T;47:9_ ]
}I Dec 2019 $0.38067 $0.81742 $1.17186 $1.19809 $1.55253 |
> The SoCalGas procurement and transmission charges were obtained from the following site:
https://www.socalgas.com/for-your-business/energy-market-services/gas-prices
35 o 2020-06-22
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SOUTHERN CALIFORNIA GAS COMPANY Revized CAL DUC SHEETNO. 57458-G
LOS ANGELES, CALTFORNIA CANCELING Rewvised C4L PUC SHEETNO. 57432-G

Schedule No. GM Sheet 2
MULTI.FAMI Y SERVICE
ndes GM-E. GM-C. GM-EC. GM.CC. GT-ME. GT-MC and all GMB Rafes

(Continued

APPLICABINITY (Confimued)

Multi-family Accommodations built prioy to December 15, 1981 and cusrently served under this
schedule may also be eligible for service under Schedule No. GS. If an eligible Multi-family
Accommodation served under this schedule converts to an applicable submetered tariff, the tenant rental
charges shall be revised for the duration of the lease to reflect removal of the energy related charges.

Eligibility for service hereunder is subject to verification by the Utility.

JTERRITORY
RATES
GM/GT-M GMBI/GT-MB
Customer Charge, per meter, per day: ..........c..co......... 16.438¢ $16.357
For “Space Heating Only™ customers, a daily
Customer Charge applies during the winter period
from November 1 throngh Apni30'" ... 33.149¢
M
GM-E GM-EC¥ GT-ME
Baseline Rate. pﬂthumfbuehmu&gedeﬁmdpuwcmumsi and £}
Procurement Charge: ¥ 20.307¢ 20307 N/A R
Transmigsion ; 81.742¢ 81.742¢ 81.742¢
Total Baseline Chmge (ali usnge): .. e VO2.049¢ 102.049¢ 81.742¢
Non-Baseline Rate, per therm {usage in excess of baseline usage):
Procurement Charge: ¥ 20307 20.307¢ NA
Transmission . 117.186¢ 117.186¢ 117 186¢
Total Non BaselmeChaxge {all msage)................ 137.493¢ 137.493¢ 117.186¢

GMC GMCCY  GLMC
Non-Baseline Rate, per therm (usage in excess of baseline vsage):

Procurement Charge: ¥ 20.307¢ 20307¢ N/A
Tiaosnvission Charge: 117.186¢ 117.186¢ 117.186¢
Total Noa Baseline Charge (alf usage):................ 137.403¢ 137.493¢ 117.186¢

"' For the summer period beginning May 1 through October 31, with some exceptions, usage will be acoummilated
to at Jeast 20 Ccf (100 cubic feet) before billing, or it will be incinded with the first bill of the heating season
which may cover the entive duration since & last bill was generated for the current calendar year.

{Footmotes continme next page )
{Continned)

(TO BE INSERTED BY UTILITY) ISSUED BY (T BE INSERTED BY CAL. PUCY
ADVICE LETTERNOD. 5614 Dan Skopec SUBMITTED  _Apr 6. 2020
DECISION MO Vice President EFFECTVWE  Apr 10, 2000
207 Regulstory Afairs RESOLUTIONND. _G-3351
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SOUTHERN CALIFORNIA GAS COMPANY Pevised CAL PUC SHEETND. ST168-G
LOS ANGELES, CALIFORNIA CANCELING Rewvised CAL PUC SHEETNOD. 41015-G

Schedule No. GM - Sheet 5
MULTI FAMILY SERVICE
ludes GM-E. GM-C_ GM-EC. GM-CC. GT-ME. GT-MC and al{ GMB Rates)
{Continved)
3. (Continved)
Daily Therm Allowance
Codes Per Residence for Climate Zones*
1 2 3

1 Space heating only

Summes ¢.000 0.000 0000

Winter 1210 1343 2470
2 ‘Water beating and cooking 0477 0477 0477
3 Cooking, water heating

and space heating

Svmmer 0473 0473 0473

Winter 1691 1823 2950
4 Cocking and space heating

Sommer ©0.088 0.082 0088

Winter 1299 1432 2559
3 king only 0082 0089 0.089
6 Water heating only 0388 0388 0388
7 Water heating and space

Summer 0.385 D385 0385

Winter 1601 1734 2851

* Climate Zones are described in the Preliminary Statement.

4. Medical Baseline: Upon completion of an application and verification by a state-licensed physician,
nurse practitioner, physician’s assistant, or osteopath (Form No. 4859-E), an additional Baseline
aliowance of 0.822 therms per day will be provided for paraplegic, quadviplegic, or hemiplegic
persons, those afflicted with omltiple sclerosis or scleroderma, or persons being treated for a life
threatening iliness or who have a compromised immune system.

Where it is established that the energy required for a Life-Support Device, as defined in Rule No. 1,
exceeds 0.822 therms per day, an additional uniform daily Baseline allowance will be provided. The
amouat of the additional allowance will be determined by the Utility from load and operating time
data of the Life-Support Device.

5. Space Heating Only: Applies to customers who are using gas primarily for space hesting, as
determined by survey or under the presumption that customers who vse less than 11 Ccf per month
during each of the regular billing periods ending in Angnst and September qualify for Heat Only
billing

Z -

{Continned)
{TC BE INSERTED BY UTILITY) ISSUED BY {TO BE INSERTED BY CAL. PUC)
ADVICELETTERNO.  5576-A Dan Skopec SuUBMITTED _Jan 31 2020
DECISIONNOD.  02-04-026 Vice President EFFECTVE  Feb 27, 2020
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SDG&E

Following are the SDG&E electricity and natural gas tariffs applied in this study. Table 19 describes the baseline
territories that were assumed for each climate zone. All-Electric baseline allowances were applied.

Table 19: SDG&E Baseline Territory by Climate Zone

Baseline
Territory
CZ07 | Coastal
CZ10 | Inland
CZ14 | Mountain
SOGF
—_— Revised Cal PU.C. Sheet No. 33144-E
San Dimgo Gaz & Elsciric O ,
San Diago, Califoria Canceling Revised Cal P.U.C. Sheet No. 22030-E
SCHEDULE TOU-DR1 Sheet 2
RESICENTIAL TIME-OF-USE
RATES
Tolsl Rales:
Description — TOU DR UDC TotsiRate Dpnor  SEET Rated ]
T Da-Pesk 0.22574 T 028042 R (151995 R
DHTPaak 0.22374 T coams R D.32285 R
Super OF-Feak 0.22374 I GOS80 apards R 0.27657 ®
Winter:
G- Pk 0.25734 R OU0D5B0 TO7R44 R 0.34158 R
Off-Pestk 0.25734 R 000580 o.089E1 R 0.35275 R
Super OH-Pesk 0.25734 R DOSED o.05%81 R 032085 R
A S g [0.07508} I {007508) 1
Wiinier Baseine Adjuskment Credit up to , , '
e b oo w 006833} 1 006833 1
Minimwm Bill (Siday) 0338 0.338
Note:
(1) Total Rales consist of UDG, Sghedule DWR-BC (Department of Water Resources Bond Charge), and Schedule
EECC (Electric Energy Commodity Cost) rates, with the EECC rates reflecting & DWR Credit.
{2} Total Rates presented are for customers that receive commodity supply and delivery service from Lifiity.
{3) DWR-BC charges do not apply fo CARE cusiomess,
{4) As identified in the rates tables, customer bills will also include Ene-item summes and winter credits for usage up to
130% of basefine to provide the rate capping benefits adopted by Assembly B8l 1X and Senate Bl §05.
{Confirued)
) Issued by Subrifted Mar 26, 2020
Advice Lir No. _3514-E Dan Skopec Effective 1, 2020
E Vion Prosis o Bpe1,2020
Decision No. 0.20-01-021 Regulatory Affairs Resclution No.
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Time Periods

All time periods listed are applicable to local time. The definition of time will be based upon the date service
is rendered.

TOU Periods — Weekdays Summer Winter

On-Peak 4.00 p.m. — 9:00 p.m. 4:00 p.m. — 9:00 p.m.
Off-Peak 6:00 a.m. —4:00.p.m_; 6:00am. -4:00 p.m.

9:00 p.m. - midnight Excluding 10:00 a.m. — 2:00 p.m. in March and April;

9:00 p.m. - midnight _
Super Off-Peak Midnight — 6:00 a.m. Midnight — 6:00 a.m.
10:00 a.m. — 2:00 p.m. in March and April

TOU Penoﬁ;izggkends and Summer Winter
On-Peak 4:00 p.m. — 9:00 p.m. 4:00 p.m. — 9:00 p.m.
Oft-Peak 2:00p.m. —4:00 pm_; 200 p.m. —4:00 pm;

9:00 p.m. - midnight 9:00 p.m. - midnight
Super Off-Peak Midnight — 2:00 p.m. Midnight — 2:00 p.m.

Seasons: Summer June 1 — October 31
Winter November 1 — May 31

Baseline Usage: The following quantities of electricity are used to calculate the baseline adjustment

credit.
Baseline Allowance For Climatic Zones*

Coastal inland Mountain Desert

Basic Allowance

Summer (June 1 to October 31) 90 104 136 159

Winter (November 1 to May 31) 92 96 129 109
All Electric™

Summer (June 1 to October 31) 6.8 92 15,6 175

Winter (November 1 to May 31) 104 134 234 18.1
v Climatic Zones are shown on the Territory Served, Map No. 1.

b All Electric allowances are available upon application fo those customers who have permanently installed
space heating or who have electric water heating and receive no energy from another source.

0 2020-06-22
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-
&GF Revised Cal P.U.C. Sheet No. 24487-G
San Disgs Sas & Electiz Company
San Diego, Califomi Canceling Revised Cal PU.C. Sheet No. 34422.G
SCHEDULE GM Sheat 2
MULTI-FAMILY NATURAL GAS SERVICE
Includes Rates for GM, GM-C and GTC/GTCA)
Procurement Charge .. ....occceveeveiennes $0.2032T R §0.22130 WA
Transmissicn Change $1.35048  §1.35048 2 $1.37374
Total Baseline Charge $1.58273 R $1.58078 §1.37374
Nor-Baseline Rate (usage in excess of basefine usage)
Procurament Change”. $0.20827 R $0.2213D W&
Total Non-Baseline Charge $1.78452 R §$1.81235  §1.80553
Hon-CARE customers $0.08883 50.09383 $0.08883
CARE customers...... $0.07800 F0.07880 §0.07880
| {Confinued) |
2C6 issued by Submitied _ Mar31, 2020
Advice Ltr. No. _2858-G Dan Skopec Effective Apr 1, 2020
Vice President
Decision No. Regulatory Affairs Resolution No.
Baseline Usage. The following quantities of gas are to be billed at the baseline rate for multi-family
units. Usage in excess of applicable baseline usage will be billed at non-baseline rates.
Daily Therm
Allowance Per.
Residential Unit
Summer (May 1 to October 31, inclusive) 0.345
Winter (November 1 to April 30, inclusive) 1.082
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The SDG&E monthly gas rate in $/therm was applied on a monthly basis for the 12-month period ending April
2020 according to the rates shown in Table 20. Historical natural gas rate data was only available for SoCalGas’
procurement charges®. To estimate total costs by month, the baseline and excess transmission charges were
assumed to be relatively consistence and applied for the entire year based on April 2020 costs.

Table 20: SDG&E Monthly Gas Rate ($/Therm

ProciaTats Transmission Charge Total Charge
Charge Baseline Excess Baseline Excess

Jan 2020 $0.34761 $1.36166 $1.59166 $1.70927 $1.93927

Feb 2020 $0.28035 B $1.36166 o rw_$1.59166 $1.64201 $1.87201
n Mar&ﬁ- $0.22130 | $1.361667 ) 51.59156 $1.58296 $1.812967
-_A_pl' 2020 o $0.2032_7_ - $13594€ - _Sl.SEW $1.56273 $1.79452—

May 2019 ) 20.23804 i - 51.0634é s $1.2525§ B _$1.301537 ] $1.49057
_June 2019 $0.24838 $1.06349 _51.2.5253 $1.31187 $1.50091—

July 2019_ = 5:28491 $1.06349 $1.25E s $1.34840 i __51.5374; -
| Aug 2019 50.2725 7 $1.06349 $1.25253 $1.33588 ?.524-92—
7Sept 2019 E0.26178 o $1.06349 B $1.25253 $1.32527 k- $1.51431 |
—OC‘t 2&.9 $0.30109 $1.06349 $1.25253 $1.36458 $1.55362—i
| Nov2019 $027580  $106349  $1.25253 $133929 $1.5§3§j

Dec 2019 $0.38090 $1.06349 $1.25253 $1.44439 $1.63343 J

® The SDG&E procurement and transmission charges were obtained from the following sets of documents:

http://regarchive.sdge.com/tm2/pdf/GAS GAS-SCHEDS GM 2020.pdf

http://regarchive.sdge.com/tm2/pdf/GAS GAS-SCHEDS GM 2019.pdf
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SMUD
Following are the SMUD electricity tariffs applied in this study.
RTOD Rate Schedule
I Firm: Service Rates
A Time-of-Day (5-8 p.m.) Rate Rate Category RTO2
Non-Summer Prices* - Janoary 1 through May 31
System Infrastrocture Fived Charge per month 52105
Peak $EWE - 501383
OffPeak 500 $0.2006
Summer Prices - Joge 1 through September 30
System Infrastroctere Fived Charge per month $21.05
Electricity Usape Charge
Peak REWR $0.2041
MEd-Peak $EWER 501671
Off Peak §%0Wh §0.1200
Non-Summer Prices* - October § through December 31
System Infrastructere Fixed Charge per month $11.70
Electricity Usage Charge
Peak 3%KWh §0.1430
Off-Peak §XWh $0.1035

* Noa-Summmer Sencon includes Fall (Ot I ~ Now 30), Winter (Dec 1 —Mar 31) and Spring (Apr 1 - May 31) perinds.

Peak Weekdays betwesn 5:00 p.m and 8-00p.m.
Summer Mid-Peal Weelidays between noon and midnight except during the
{Jun 1 - Sept 30) Peak hours.

Off-Peak All other hours, including weekends and holidays'.
Noo-Summer Peak Weelidays between 5:00 pm and 3:00pm.
{Octl-Mav2l) | Off-Peak All gther hours, including weekends and hbolidays!
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GSN_T Rate Schedule:

i Firm Service Rates
Nondemand Flat Demand
Rate Category GSN T GFN GSS T
Winter Season — January I through May 31
System Infrastructure Fixed Charge - per month per meter $21.15 $9.45 $25.75
Site Infrastructure Charge {per 12 monfhs max kW or confract capaciy) nfa n'a $7.04
Electricity Usage Charge
All day $&Wh $0.1365 $0.1381 $0.1071
Summer Season - June I through September 30
System Infrastructure Fixed Charge - per month per meter $21.15 $9.45 $25.95
Site Infrastructure Charge {per 12 months max kW or confract capaciy) n/a n/a $7.04
Electricity Usage Charge
On-peak $&Wh $0.3151 $0.1381  $02733
Off-peak $/kWh $0.1152 $0.1381 $0.0948
Nondemand Flat Demand
Rate Category GSN_T GFN GSS_T
Winter Season - October I through December 31
System Infrastructure Fixed Charge - per month per meter $21.80 $9.70 $26.50
Site Infrastructure Charge {per 12 monfhs max kW or conbact capacity) nfa n'a $8.18
Electricity Usage Charge
All day $%Wh $0.1406 $0.1423 $0.1103
D. Billing Periods
1. Winter (October 1 - May 31) All howrs are ofi-peak.
2. Summer Time-of-Use Billing Periods (June 1 — September 30)
On-Peak Summer weekdays between 3:00 p.m: and 6:00 pm.
Off-Peak All other hours, including holidays shown below

" o
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CPAU

Following are the CPAU electricity and natural gas tariffs applied in this study.

E1 Rate Schedule:

RESIDENTIAL ELECTRIC SERVICE
UTILITY RATE SCHEDULE E-1

A. APPLICABILITY:

This Rate Schedule applies to separately metered single-family residential dwellings receiving
Electric Service from the City of Palo Alto Utilities.

B. TERRITORY:
This rate schedule applies everywhere the City of Palo Alto provides Electric Service.

C. UNBUNDLED RATES:

Per kilowatt-hour (kWh) Commodity Distribution ~ Public Benefits Total
Tier 1 usage
$0.08339 $0.04971 $0.00447 $0.13757
Tier 2 usage
Any usage over Tier 1
0.11569 0.07351 0.00447 0.19367
Minimmm Bill ($/day) 0.3283

E2 Rate Schedule:

RESIDENTIAL MASTER-METERED AND SMALL NON-RESIDENTIAL ELECTRIC
SERVICE

UTILITY RATE SCHEDULE E-2

A. APPLICABILITY:

This Rate Schedule applies to the following Customers receiving Electric Service from the City
of Palo Alto Utilities:

1. Small non-residential Customers receiving Non-Demand Metered Electric Service: and

2. Customers with Accounts at Master-Metered multi-family facilities.

B. TERRITORY:
This rate schedule applies everywhere the City of Palo Alto provides Electric Service.

C. UNBUNDLED RATES:

Per kilowatt-hour (kWh) Commodity Distribution  Public Benefits Total
Summer Pesiod $0.11855 $0.08551 $0.00447 $0.20853
Winter Period 0.08502 0.05675 0.00447 0.14624
Minimum Bill ($/day) 0.8359
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G-2 Rate Schedule:
RESIDENTIAL MASTER-METERED AND COMMERCIAL GAS SERVICE

UTILITY RATE SCHEDULE G-2

A, APPLICABILITY:

This schedule applies to the following Customers receiving Gas Service from the City of Palo Alto
Utilities:

1. Commercial Customers who use less than 250,000 therms per year at one site.

2. Master-metered residential Customers in multi-family residential facilities.

B. TERRITORY:
This schedule applies anywhere the City of Palo Alto provides Gas Service.

C. UNBUNDLED RATES: Per Service
Monthly Service CRarge: ..o sssss s ssescssseessescesseseesesserasnerann s $104.95
Per Therm
Supply Charges:
1. Commodity (Monthly Market Based).........coccevuvrrcimennerncnecnns $0.10-$2.00
2. Cap and Trade Compliance Charges ..........cccrurremerrvccireeveesceennnn. $0.00-0.25
3. Transportation Charge............ocomenccercsncsrn st $0.00-80.15
4. Carbon Offset Charge .......c.cc.ooceovevrericciiinvre e, $0.00-$0.10
Distribution Charge: ........ccccvvrnnne. o coms i s eSS R i A g e g R e P s $0.6102

G2 Monthly Per Therm Rates:

Effective Commodity Cap and Trade Transportation Carbon G2 Total

Date Rate Compliance Charge Offset Volumetric
Charge Charge Rate

11/1/20  $0.3289 0.033 0.09941 0.040 1.11151

| 2/1/20  0.2466 0.033 0.09941 0.040 1.02921

1 3/1/20  0.2416 0.033 0.09891 0.040 102371

| 4/1/20  0.2066 0.033 0.09891 0.040 0.98871 |

' 5/1/20  0.2258 0.033 0.09891 0.040 1.00791 |

| 6/1/20  0.2279 0.033 0.09891 0.040 1.01001
7/1/19 02471 0.033 0.11757 0.040 1.04787
i8/1/19  0.2507 0.033 0.10066 0.040 1.03456

1 9/1/19  0.2461 0.033 0.10066 0.040 102996

| 10/1/19 02811 0.033 0.10288 0.040 1.06718 |
11/1/19  0.2923 0.033 0.10288 0.040 1.07838 |

| 12/1/19 03781

1 0033 0.10288 0.040 1.16418
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Escalation Assumptions

The average annual escalation rates in the following table were used in this study and are from E3’s 2019 study
Residential Building Electrification in California (Energy & Environmental Economics, 2019). These rates are
applied to the 2019 rate schedules over a 30-year period beginning in 2020. SDG&E was not covered in the E3
study. The Statewide Reach Code Team reviewed SDG&E’s GRC filing and applied the same approach that E3
applied for PG&E and SoCalGas to arrive at average escalation rates between 2020 and 2022. The statewide
electricity escalation rates were also applied to the analysis for SMUD and CPAU. PG&E gas escalation rates were
applied to CPAU as the best available estimate since CPAU uses PG&E gas infrastructure.

Table 21: Real Utility Rate Escalation Rate Assumptions

Statewide Electric Natural Gas Residential Core Rate
Residential (%/yr escalation, real)

Average Rate

(%/year, real) PG&E SoCalGas SDG&E
2020 2.0% 1.48% 6.37% 5.00%
2021 2.0% 5.69% 4.12% 3.14%
2022 2.0% 1.11% 4.12% 2.94%
2023 2.0% 4.0% 4.0% 4.0%
2024 2.0% 4.0% 4.0% 4.0%
2025 2.0% 4.0% 4.0% 4.0%
2026 1.0% 1.0% 1.0% 1.0%
2027 1.0% 1.0% 1.0% 1.0%
2028 1.0% 1.0% 1.0% 1.0%
2029 1.0% 1.0% 1.0% 1.0%
2030 1.0% 1.0% 1.0% 1.0%
2031 1.0% 1.0% 1.0% 1.0%
2032 1.0% 1.0% 1.0% 1.0%
2033 1.0% 1.0% 1.0% 1.0%
2034 1.0% 1.0% 1.0% 1.0%
2035 1.0% 1.0% 1.0% 1.0%
2036 1.0% 1.0% 1.0% 1.0%
2037 1.0% 1.0% 1.0% 1.0%
2038 1.0% 1.0% 1.0% 1.0%
2039 1.0% 1.0% 1.0% 1.0%
2040 1.0% 1.0% 1.0% 1.0%
2041 1.0% 1.0% 1.0% 1.0%
2042 1.0% 1.0% 1.0% 1.0%
2043 1.0% 1.0% 1.0% 1.0%
2044 1.0% 1.0% 1.0% 1.0%
2045 1.0% 1.0% 1.0% 1.0%
2046 1.0% 1.0% 1.0% 1.0%
2047 1.0% 1.0% 1.0% 1.0%
2048 1.0% 1.0% 1.0% 1.0%
2049 1.0% 1.0% 1.0% 1.0%
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Appendix C - PG&E Gas Infrastructure Cost Memo

i i darine Briman
wmm Direttor - Gikd Edge
| tric Company Pacifc Gas and Elodrie Company
: — Ml Dodn BRF
PO, Beg 770000

SanFrandsoo, LA B4177.00001

December 5, 2019

Energy Commission Staft:

On March 2, 2018, PG&E provided gas extension cost estimates for residential existing and new
subdivisions (s attached memo). We have recently updeied our cstimates and are therefore
providing an updated memo.

In addition to mainline and service extension costs, we are also providing estimates of the cost of
gas meters for different building types including both residential and commercial customers.
These cstimates are based on PG&E historical jobs.

Developing gas extension cost estimates is complex and the ictual costs are profect dependent.
Costs vary widely with location, temrain, distance to the nearest main, joint trenching, materials,
number of dwellings per development, and several other site and job-specific conditions, For
these reasons, it is not practical o come up with estimates that represent every case, Instead we
arc including estimates based on historical averages taken from projects within PG&R's temitary,
Tt is not recommended to compare specific project costs to these estimates as any number of
factors could lead to higher or lower costs than these averages are Tepressnting,

We are slso including extimates for in-house gas infrastrecturs costs and specific plan review
costs, These estimutes are from external sources, and are not based on PG&E dass, but have
been provided for the sake of completencss snd for use in energy efficiency analysis,

To further anchor the estimutes, severs] assumptions have been made:

1. I is assumed that during new construction, gas infrastructure will likely be joint trenched
with electric infrastructure. As a result, the incremental cost of trenching associsted with
the gas infrastructure slone is minimal, Therefore, all mainline cost cstimates exclide
trench costs. Service extension cost estimates include both estimates with and without
trench costs. In the case where new construction would require overhead electric and
underground gas infrastructure, the estimutes with trench costs ineluded for service
extensions should be utilized,

2. Itis assumed that new construstion in an existing subdivision would nut gencrally requirs
& maintine extension. In cases wheee a mainline extension would be required to an
existing subdivision, the costs are highly dependent on the location, terrain, and distance
o the nearest main,
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a Janices Betrran
§ Pacific Gas and 1¥rctor - Cing Edge
. Electric Company Fachc Gas end Clectre Contpany
et Kak Code B8
P EY Box 770000

San Frargitce CA 8447700008

3. These estimates are for total costs. The cost estimates have not been reduced o account
for the portion of the costs paid by all customers due 1o application of Rule 15" and Rule
16% allowsnces. Hence, costs 1o the specific customer may be lower than the estimates
below, as the specific customer benefits from the Rule 15 and Rule 16 allowances.

Table 1: PO&E Gas Infrastructure Cost Estimates

‘ Existing New Greenficld
Subdivision/Development Subdivision/Development o
Muainline Extension NIAS Single-Family
Sy
siya
Service Extension $6750 per servicebuilding' | $1300 per service/building?
{Typicaily 1" pipe {excludes rench costs) | {includes mainline extension costs
from mainline w | within the subdivision: excludes
the meter) $9200 per service/building’ trench costs)
{includes trench costs)
$1850 per service building
tincludes mainline extension costs :
within the subdivision; includes |
french cosisy
Meter Residential Single Family Residential Single Family
$300 per meter' $300 per meter®

| Residential Multi-Family Residential Multi-Family
$30U per meter + $300 permeter | $300 per meter + $300 per meter

I manifold outlet’ manifold outlet®
SmallMedium Commercial Smalt’Medium Commercial
| $3600 permeter® | $3600 per meter”

bt e e

b mtps S iwww pe comftantisAmI/pdi/ELEC_RULES 15 pdf

Intips: veaw. pe. camftartfsftm2 pdf/ELEC_RULES 16 pdi

* 1t s assumed That new CoNstruction in an existing subidivision would nat require a main extensian.

¢ Estimates biased on PGEE jobs from fan 2016 - Dec 2017 trom PGAE's Service Flanning team.

* Estimates Fram PGRE's Dedicated Estimating Team. Far Muiti-Farnily units, the costs of $300 per mater ang $300
per meter manifolt outlet shoult be combiresd for 2 tatal of 3600 per mater,

* PGRE Marging Customer Acowss Cost Estimates presented in the 2018 Gas Cast Aiccation Proceedings (GCAPY,
A17.09-006, Extubit PGEE-2, Appendia A, Section &, Tabie 8.1 The Average Connection Cost per Customer values
were included in the MCAC workpaper that aczompanied the GCAP testienoy
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» Janvice Bornan
Pacific Gasand Oector — Grd Edge
. Company Paohic Gas o Ewetric Company
Mal Code [16F
B0 Boay TR

San Francisen, CA 9817700001

amnereial Lagwe Conunercizf '
$32,000 per meter® $32.000 per meter” (

Note: Service extension cost estimates for New Creentield Subdivisions include mauthne
extension costs as weil. Therefore, mainline cost estimates ean b ignored for the purpase of

estimating fotel project costs,
Table 2: Cias Infrastructure Cost Estimates from Other Sources B
Existing Subdivision/Development New Greenfield
. 1 SubdivisionDevelopment
Tnef louse Single-Family Single-Famlv
Infrastructure SRow 8007
RMulti-Family Multi-Family
$600 per unit’ $600 per wnit’
Medium Office Medium Office
$600-45007 $a00-g40077
i 4l Medium Retail
$10.000% 510,000
Plan Roview | Residential T Residential
{Will vary by city Palo Al - 88507 Pale Alio - $850°
and often nota |
fined foep _ Nunresudential Nonresidential
Palo Ao - 823167 Palo Alto - $2316°
L ! —

Please let us know il there are any follow-up questions or clarifications.

Best regards,
M

" Frontier Enwrgy, Inc., Misti Brucevi & Associates, LLC. 2019 "2013 Cost-effectiveness Study: Low Rise Residentiat
Hew Construction.” Avastable at: Mips://locatenergycodes. comfcontent/performance-ordinaees

FIRC, EnergySoft. 2019, 2019 Nonresidential New Construction Reach Code Cost Effactiveness Study * Available
at: https:/Nocaenergyrotes. comicontent/performance-of dingrces

*TRC. 2018, "City of Palo Alte 2013 Title 24 Energy Reach Code Cost EHartvensss Analysis Oraft.* Available at:
http:#cityolpatasit. argfeivcafilebank/docurments/66 742
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Table 23: Mixed-Fuel Efficiency + PV Package Results (SAVINGS/COST PER APARTMENT)!
0.1 kWpc per Apartment 0.2 kWpc per Apartment

Climate | Elec Gas On-Bill TDV Cost Total Inc.  On-Bill TDV  On-Bill TDV Cost Total inc.  On-Bill TDV
Zone Utility | Utility = Utility Cost = Savings Cost B/C B/C | Utility Cost | Savings Cost B/C B/C
Savings (2020 PVS) Ratio Ratio @ Savings (2020 PVS) Ratio
(2020 PV$) (2020 PVS)

€201  PGE  PGE $885 $597  $620 143 0.96 $1,637  $1,000  $937 175  1.16
cz02 PGE  PGE $1,411 $877 $460 3.07 191 $2,431 $1,469 $777 313 1.89
czo03 PGE  PGE $1,373 $812 $460 298 176 $2,400 $1,397 $777 3.09  1.80
cz04 PGE  PGE $1,522 $947 $460 331 206 $2,579 $1,562 $777 332 201
C204-2 CPAU CPAU $807 $947 $460 175  2.06 $1,335 $1,562 $777 172 201
czos PGE  PGE $1,400 $834 $460 3.04 1.81 $2,480 $1,461 $777 319  1.88
C205-2 PGE  SCG $1,400 $834 $460 3.04 181 $2,480 $1,461 $777 319 188
Cz06 SCE  SCG $1,206 $969 $460 262 211 $1,987 $1,587 $777 256  2.04
cz07 SDGE  SDGE $1,701 $1,010 $460 369 2.19 $2,770 $1,647 $777 357 212
€208 SCE  SCG $1,272 $1,064 $460 276 231 $2,059 $1,708 $777 2.65  2.20
cz09 SCE  SCG $1,181 $1,091 $460 257 237 $1,876 $1,742 $777 241 224
cz10 SCE  SCG $1,104 $1,054 $460 240 229 $1,797 $1,681 $777 231 216
CZ10-2 SDGE SDGE $1,622 $1,054 3460 352 229 $2,646 $1,681 $777 341 2.16
cz11 PGE  PGE $1,537 $1,256 $942 163| 1.33 $2,438 $1,877  $1,258 194 149
cz12 PGE  PGE $1,462 $1,181 $620 236 1.90 $2,352 $1,794 $937 251 191
Cz12-2 SMUD PGE $772 $1,181 $620 125 1.90 $1,226 $1,794 $937 131 191
cz13 PGE  PGE $1,673 $1,372 $942 178 146 $2,548 $1,965  $1,258 203 156
CZ14  SCE  SCG $1,165 $1,175 $620 1.88 1.89 $1,923 $1,901 $937 205  2.03
CZ14-2 SDGE SDGE $1,697 $1,175 $620 274  1.89 $2,819 $1,901 $937 3.01 203
cz15 SCE  SCG $1,423 $1,456 $942 151 155 $2,128 $2,110  $1,258 169 168
cz16 PGE  PGE $1,606 $1,191 $942 171 1.26 $2,567 $1,818  $1,258 204 144

! values in red indicate B/C ratios less than 1.
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