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Legal Notice 
This report was prepared by Southern California Edison Company 
and funded by the California utility customers under the auspices 
of the California Public Utilities Commission.  

Copyright 2023, Southern California Edison Company. All rights 
reserved, except that this document may be used, copied, and 
distributed without modification.  

Neither SCE nor any of its employees makes any warranty, 
express or implied; or assumes any legal liability or responsibility 
for the accuracy, completeness or usefulness of any data, 
information, method, product, policy, or process disclosed in this 
document; or represents that its use will not infringe any privately-
owned rights including, but not limited to, patents, trademarks, or 
copyrights.  

  

Acronym List  
AC – Air Conditioner  

ASHRAE - American Society of Heating, Refrigerating  
and Air-Conditioning Engineers 

B/C – Benefit-to-Cost Ratio 

BOD – Basis of Design 

BSC – Building Standards Commission 

Btu – British thermal unit 

CAV – Constant Air Volume  

CBECC - California Building Energy Code Compliance 

CBECS - Commercial Building Energy Consumption Survey 

CBSC - California Building Standards Commission 

CEC - California Energy Commission 

CPAU – City of Palo Alto Utilities  

CZ – Climate Zone 

DCKV – Demand-Controlled Kitchen Ventilation  

DHW – Domestic Hot Water 

DEER – Database for Energy Efficient Resources  

DOE – U.S. Department of Energy  

E3 – Energy and Environmental Economics  

EUI – Energy Use Index  

FDD – Fault Detection and Diagnostics  

GHG - Greenhouse Gas 

GPM – Gallons Per Minute  

HVAC – Heating, Ventilation, and Air Conditioning  

IOU – Investor-Owned Utility  
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8 Appendices 

8.1 Map of California CZs 

Climate Zone geographical boundaries are depicted in Figure 5 below. An interactive GIS location based map and zip-
code based search directory is available at: Climate Zone tool, maps, and information supporting the California Energy 
Code 

Figure 5. Map of California CZs 
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https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/climate-zone-tool-maps-and
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/climate-zone-tool-maps-and
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8.2 Utility Rate Schedules 

The Reach Codes Team used the IOU and POU rates depicted in to determine the On-Bill savings for each prototype. 

Table 23. Utility Tariffs Analyzed Based on CZ – Detailed View 
  Electric Rate (Time of Use) Gas Rate 

CZs Utility 
Medium 
Office 

Medium  
Retail QSR Small Hotel All Prototypes 

CZ01 PG&E B-10 B-1 B-1 B-1 or B-10 G-NR1 
CZ02 PG&E B-10 B-1 or B-10 B-1 or B-10 B-1 or B-10 G-NR1 
CZ03 PG&E B-10 B-1 B-1 B-1 or B-10 G-NR1 
CZ04 PG&E B-10 B-1 or B-10 B-1 or B-10 B-1 or B-10 G-NR1 

CZ04-2 CPAU E-2 E-2 E-2 E-2  G-2 
CZ05 PG&E B-10 B-1 B-1 B-1 or B-10 G-NR1 

CZ05-2 SCG B-10 B-1 B-1 B-1 or B-10 G-10 (GN-10) 
CZ06 SCE TOU-GS-2 TOU-GS-2 TOU-GS-2 TOU-GS-2 G-10 (GN-10) 

CZ07 SDG&E 
AL-

TOU+EECC 
(AL-TOU) 

AL-TOU+EECC 
(AL-TOU) 

AL-
TOU+EECC 
(AL-TOU) 

AL-TOU+EECC 
(AL-TOU) 

GN-3 

CZ08 SCE TOU-GS-2 TOU-GS-2 TOU-GS-2 TOU-GS-2  G-10 (GN-10) 
CZ09 SCE TOU-GS-2 TOU-GS-2 TOU-GS-2 TOU-GS-2  G-10 (GN-10) 

CZ10 SDG&E 
AL-

TOU+EECC 
(AL-TOU) 

AL-TOU+EECC 
(AL-TOU) 

AL-
TOU+EECC 
(AL-TOU) 

AL-TOU+EECC 
(AL-TOU) 

G-10 (GN-10) 

CZ10-2 SCE TOU-GS-2 TOU-GS-2 TOU-GS-2 TOU-GS-2 GN-3 
CZ11 PG&E B-10 B-10 B-1 or B-10 B-10 G-NR1 
CZ12 PG&E B-10 B-1 or B-10 B-1 or B-10 B-10 G-NR1 

CZ12-2 SMUD 
CITS-1  

(CI-TOD 1)  
CITS-1  

(CI-TOD 1)  
CITS-1  

(CI-TOD 1)  
CITS-1  G-NR1 

CZ13 PG&E B-10 B-10 B-1 or B-10 B-10 G-NR1 

CZ14 SDG&E 
AL-

TOU+EECC 
(AL-TOU)  

AL-TOU+EECC 
(AL-TOU)  

AL-
TOU+EECC 
(AL-TOU) 

AL-TOU+EECC 
(AL-TOU) 

G-10 (GN-10) 

CZ14-2 SCE TOU-GS-2  TOU-GS-2  TOU-GS-2 
TOU-GS-2 or TOU-

GS-3 
GN-3 

CZ15 SCE TOU-GS-2  TOU-GS-2 TOU-GS-2 TOU-GS-2 G-10 (GN-10) 
CZ16 PG&E B-10 B-1 or B-10 B-1 or B-10 B-1 or B-10 G-NR1 
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8.2.1 PG&E 

Figure 6. PG&E Electric Schedule - B-1 

 

Pacific Gas and 
Electric Company~ CiiJ'ncelling 

Revised 
Revise<! 

Clill. P. U.C. Sheet No. 
Clill. P.U.C. Sheet No. 

53377-E 
526 8-E 

U 39 s~m Francisco, Ciil'lifomiiil' 

RATES: 

Adllfce 
D-ecisfo.n 

E IECTIRl:C SCHEDULE B-1 
SMALL GENERAL SERVICE 

Sheet 3 

Total !bundled ser.•ice charges are ca'lculated using the tota'I rates shown below. Direct 
Access (DA) and Community Choice Aggregation (CCA) charges shall be calculated in 
accordance wittl the paragraph in llhis rate schedule tiUed Bill1ng. 

T,otal Sund ed Tme-of-Use Rates B-1 Rates B1-ST Rates 

Total Customer Chafge Rates 

Oustomer Charge Single-phase 
($ per meter per day) 

Oustome;r Charge Poly-phase 
($ per meter per day) 

Demand Charge (forB1-ST only) 
Total Demand Rate {per meter,ed kW/month 
assessed from 2:00 p.m. to 11,D0 p.m. only) 

Summer 
w·nter 

Total TOU Bnergy Rates,($ per kWh) 

Peak Summer 
Pa:rt~Peak Summer 
Off-Peak Summer 

Peak Winter 
Pa:rtial-P,ea'k Winter (for B1-ST only) 
Off-Peak Winter 
Super Off-Peak Winter 

PDP Rates (Consecutive Day and Fiv~Hour 
Event Option>• 

PDP Oha:rges ($ per Wh), 
All Usage During IPDP Event 

PDP Oredil.s 
Energy ($ per kWh) 
Peak Summer 
Part-Peak Summer 

• See PDP Detail, sedion ,91, for oorrespon.dmg 
rce,duclion in PDP cred[ts and chial'g;es • • olhe;r 
option.(s·) e ecied. 

$0.328:54 

$0.82136 

$0.388:27 
$0.331}04 
$0.318:24 

$0.31285 

$0.29a74 
$0.28032 

$0.60 

($0.0!5667) 
($0.0168:3) 

1(1) 
(I) 
(I) 

(I) 

(I) 
(I) 

$0.3.2B54 

$0.8.2136 

$4.75 
$4.75 

$0.4ffi84 
$0.30754 
$0.260,21 

$0.35089 
$0.32139 
$0.232'34 
$0.215g2 

(I) 
(I) 

(I) 
(I) 
(I) 

(I) 
(I) 
(I) 
(I) 

,(Continued) 

(T) 

6603-E-A Issued by 
.R.o.ben S .. Kenney 

Submitt.ed 
Etfeative 
Resolution 

May 3 , 2022 
Jurte 1 2022 

Vice Presid·ent, Regulatory Affairs 
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Figure 7. PG&E Electric Schedule - B-10  

 

 
 

Pacific Gas and 
Electric Companf 

Revised 
Gance/fing Revised 

Gal. P:U.C. Sheet No. 
Gal. .P'. U. C. Sheet No. 

53381i-E 
52969-E 

U 39 San Fraoci.sco, Galifomia 

RAlE: 

Advice 
Decision 

ELECTRilC SCHEDULE B-10 Sheet 3 
MEDIUM GENERAL DEMAND-MEl7ERiED SERVICE 

Tot bundled service charges sllovm on mstomers' bflls are mbundl.edl accorcfing 
to the component rates shovm below. Direct Access (OA)i arnd Cornn unity Choice 
Aggregatol"I (OCA) charges sllall be c culal:oo in accordance Vl,l1(h the parag~pl1 
in this rate schedule tilledl ffllingi. 

lOTAL BUNDLED TIME-0:F-USE RA TES 

Tola! a..istomer Charge Ra es 
Customer Charge 
($, per me er per da,y) 

Tola! Demand Rates@, per kW) 

Summer 
WinlN 

Tola! Enernv Ra·e.s ($ pe;r kW l 

Peale Summer· 
P ,Peak Summer 
Olli.Peak Summer 

Peale Win er 
Off.Peak nter 
Super Off-Peak Win er 

PDP Rates (Oonsecutive Day an<! Fi e-1-!C>U~ 
Event Option 

PDP Char,ges {S per kW l 
All Usa~ DUiing PDP Event 

PDPCrecfils 
Eneng;y ($ pe;r kWh! 

Pe.ale Summer 
P.arl,Peak Summer 

• See PDP Delaills. section g. for 
co:rrespom:ling reduction • PDP ,credits 
and ch.af'Qes if o er option(s) eteciedL 

Sevonclary Prima.iy 
Vo age Voltage 

$6A2D16 (I) $1H2011l (I) 

$17.47 
$17.47 

$0.31411 
$0.2524.2 
S0.21005 

$0.23784 
$0.20236 
$0.16002 

($0.07825) 
($0.02710) 

(I) 
(I) 

(I) 
(I) 
(I) 

(I) 
(I) 
(I) 

.$H.19 

.$H.19 

$0.2.98.23 
$0.23993 
$0.20900 

$0.22538 
$0.19'174 
$0.15540 

$0.00 

($0.078-25) 
($0.02710) 

(I) 
(I) 

(I) 
(I) 
(I) 

(I) 
(I) 
(I) 

6603-E-A lssuedlly 
Rooon s. Kem1ey 

Submitted 
Effective 
Resolution Vice President, Regulatory Artairs 

Transmission 
Voltage 

$6.42(116 (I) 

$13.66 
$13.66 

$0.23025 
$0.17351 
$0.14344 

$0.17720 
$0.14436 
$0.10802 

$0.90 

($0.07B:25) 
($0.02710) 

(I) 
(I) 

(I) 
(I) 
(I) 

(I) 
(I) 
(I) 

(Continued) 

May 31, 2022 
June 11, 2022 
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Figure 8. PG&E Gas Schedule – G-NR1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Core Commercial Gas Rates 

Rates below are effective October 1, 2022, through October 31, 2022. 

Small Commercial: Schedule G-NRl (Usage less than 20,800 therms per month)* 

HIGHES'I AVERAGE DAILY USAGE** 

0-5.0 
THERMS 

5.1-16.0 
THERMS 

16.1- 41.0 41.1-123.0 123.1 & UP 
THERMS THERMS THERMS 

Customer Char e (per day) $0.27048 $0.52106 $0.95482 $1.66489 $2.14936 
PER THERM 

SUMMER WINTER 

FIRST4,000 ExCESS FIRST4,000 
THERMS THERMS THERMS 

Pro (per therm) $0.87890 $0.87890 $0.87890 
Tra e (per therm) $0.93090 $0.58273 $1.09498 

ule elf $1.80980 $1.46163 $1.97388 
Ca and-Trade Cost Exem tion Credit '1/ $0.10235 
Schedule G-PPPS (Public Purpose Program 
Surchar e 11 er therm $0.06237 $0.06237 $0.06237 

*Excluding months during which usage is less than 200 therms. 
**Based on customer's highest Average Daily Usage (ADU) determined from among the billing periods occurring within the last 
twelve months, including current billing period. PG&E calculates the ADU for each billing period by dividing the total usage by 
the number of days in the billing period. 

EXCESS 
THERMS 

$0.87890 
$0.68545 
$1.56435 

$0.06237 
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8.2.2 SCE 

Figure 9. SCE Electric Schedule – TOU-GS-1 
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Figure 10. SCE Electric Schedule – TOU-GS-2 
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Figure 11. SCE Electric Schedule – TOU-GS-3 
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8.2.3 SCG 

Figure 12. SCG Gas Schedule – G-10 
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8.2.4 SDG&E 

Figure 13. SDG&E Electric Schedule – AL-TOU 
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Figure 14. SDG&E Electric Schedule - EECC 

 

soqf 
Cal .U.C. Sheet o. 
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Sc'hedule OU-t. 

5GB 

Advi:ce Ltr. o,. 

ecision No,. 

S1.1mmer 
On-!Peak Ener,g[Y 
o· Peak Ener,g,[Y 
Su per Off-P,e.ak Energy 

Winter 
On~Peak Ener,gi)f 
Oi Peak Ener,gi)f 
Super Off-P,eak Energy 

Sclu!dule OL-TOU 
S'Ummer 

On~Peak Ener,g[Y 
0 'Peak Ener,gi)f 
Su per Off-P,ealk Energy 

Winter 
On-!Peak Ener,g[Y 
O --a.Peak EnerrgiY 
Su per Off-Pealk Energy 

Sclhecfule A!L-TOU 

Maximum On"Peak. Demand: Summer 
Secondary 

Primary 
Secondary S1.1bslation 
Primary S1.1bs1ation 
lf'.311SlffiL:SSion 

Maximum On-Peak. Demand: Win·.er 
Secondary 
Primary 
Secondary Substation 
Primary S1.1bs • ·on 
TransmLssion 
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O.D0033 

O.D0060 
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Figure 15. SDG&E Gas Schedule – GN-3 

 

soqf 
San Diego Gas & Elec • Company 

San IJiego, California 

ReYi'See<I Cal P.U.C. Slheet No. 

CancelingI ReYi'See<I Cal .U .C. Slheet No. 

SCHEDULE GN-3 
NA TU RAl GAS SERVICE FOR CO'RE ON-RESIOENTIIAL CUSTOMERS 

(lnoludes Rates for GN-3. GN-3C. GN-3/GTC and GN-3/GTCA) 

APPLICABILITY 

18445-G 

18058--G 

Sheet 1 

Appl cable to core nonresidential nat1Ural gas seivice, ·ncw·ng bolh promrement service and transportation
only set'Vice including Core Aggrega ·on Transportation (CAT) . .Also, sAPlicable to sewice not provided 'llnder 
any olher rate sd1edule. This sched1Ule iis no available to elecmc generation customers who generators 
rated capacity exoeeds me megawatt, refinery customers, and enhanced oil recovery cus omers, wtiose gas 
00J'ilsu11 ption ex.ceeds 251),000 tllerrns. per year. 

The G 3 ral:e is ~pplicabl'e to nat1Ural gas procurement and trnnsportatio11 servioo to inomesidentiall core 
cootmneis and to separately metered, comma areai use service to residenli detached homes. This 
sd1edule is optionally availru>le to customers with separate!¥ metered, oormncm area use sewice to 
residenti , m1.11ti1-famif!/ acco11 modatims, as defined in Rule 1. 

The GN-3C cross-over rate is a core pmcuremen service for previous transportation-only oustomers 
returning to core procurement sel\lice cus,tmners with annual oonsu pfion over 50.,000 therms, as set footh in 
Special Condition 8. 

The G 3/GTC (GlC) and GN-3/GTCA (GTCA) rates are applicable • o irntrasta e gas transportation-only 
services as set footh in Speci Conditions '9-'14. 

NonrJ}rofil gm~p r in.g fac~ities ta ·ng service under· his schedule may be eligible for a 200/4 row-income rate 
disc,oun on their biU, if s1Uch raci'lities q,ualif\J to receive service under tile terms and oondilions of Sched1.1le 
&CA.RE. 

Ag ·cultural 1En13loy1ee Housing Facilities, as defined i1r1 Sclledule G-CARE,, may qualify for a 200/4 CARE 
disc,ount on the lfll if I eligibi ity criteoa set forth in Form 1142-4032 or Form 'l42-4035 is met. 

TERRITORY 

lMl.ll·n tile entire enilory served nat1Jral gas. by the Utility. 
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Customer charo:es, $ per meter per monlh: 

GNi--3 
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1Ct1 

Advioe Ltr. o,. 1000-0 
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(Continue<!) 
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R!egutatory A ·airs 

GN-3-C 

$10.00 

Dae Fir:ed 

Effecii.ve 

GTCIGTCA. 

.10.00 

Oci 15, 2010 

ov t4. 2mo 

Resotu ·on No. 

T 

NI 
T 

D 



Cost-effectiveness Analysis: Nonresidential New Construction 72 
 Energy Code Compliance Results and Reach Code Considerations  

 

 

 California Energy Codes & Standards | A statewide utility program 2023-03-24 
 

 
 

S- Di~o Gas & Eledl"ic Company 
San Diego, California 

Re ·sect Cal .U.C. S!heet o. 

Can.ceiling Re ·sect Cal .U.C .. S!heet o. 

SiCHEDUII!.£ GNl-3 
NA TIJRAL GAS SEIRVlCE IFOR CORE NON-IR • OUSTOMEIRS 

{Includes ates for GN-3, GN-3C, GN-3/G -3/GTCA} 

IRA TES (oontin1.1ed) 

Volumetric c!tiarges, _ per fllem,r: 

Promrernent Charge (0 to 1,000} 
Transportation Charge 
-r:otal Cllarge 

Procurement Charge (t,0011 to 211,0D0 
Transportation Charge 
-r:otal Cllmge 

Procurement Charge ~Over 21,000 
Transpmratio:rn Charge 
"Total Charge 

0N-3 0N-3C 

$0.65036 $0.717'90 
:§0.72856 io.n856 
$1.378-92 $1.44646 

$0.65036 $0.71790 
:§0.48510 t0.48510 
$ .13546 $1.20300 
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:§0.41632 t0.41632 
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R 
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R. 

R. 
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Sheet 2 

GTC/GTCA.2 

NIA 
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NIA 
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$0.48512 

NIA 
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$0.41634 
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standby Senllce Fee for GTCIGTCA Cus omers. 
Pe,-dee.a· enn rn 

LS fee stlall be assessed ro customeJ"S. only during ourta me:n!s. of 1nms:portaii:o services to, furn non.crxe ,custamers. 
LS fee ·11 apply only to the d" er-ence betwee,n Ille customesr's nomination.sand theiT,confiirmed deliveries. 

e customer's stD.r.3sge-volumes, if avai able. may be usedl to, ,offset ttie- slan.dby sen,,ioe- e. Reven.ues Q(ll]ected from 
• is fee stta11 be ,credited ·o ttle- Ulil'ity's or1>-MaJ1!1in Fi:,(e.dl Cost Account ( M CA}. Curtail:ments of siaru:lby services 

provirled to Q(lr,e customeJ"S are <fescn.lled in Rule 14. 
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dharges. 
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8.2.5 CPAU 

Figure 16. CPAU Electric Schedule – E-2 

 

RESIDENTIAL MASTER-.~IEITRED Al'U) SMALL ON-RESIDE1'1TIAL ELECTRIC 
SERVICE 

UTILITY RATE SCHEDULE E-2 

A. APPUCABILITY: 

Thi:s Rate Schedl!lle applies to the following Customers receiving Eloofric Service from the City 
of Palo Alto utilities: 

1. Small non-resideotial Customers receiving Non-Demand Metered Electric • ervice; and 
2. Customers with Accol!lllts at •. aster- Mered multi-fantily fac:ihti.es. 

B. TERRITORY: 

Thi:s rate schedule applies e11·erywhere the City of Palo Alto provides EJeotrtc erv1ce. 

C. il'!:~UNDLED RA.TES: 

Per kilowatt-hour (k\¥h) 

ummer Period 

Wmter Period 

Minimum Bill ($Ida~ 

D. SPECIALNOTE : 

Commoditv 

$0.12151 

0.08715 

L Calculation of Cost Components 

Distabution Public Benefits 

$0.0!/276 . 0.00469 

0.06H1l 0.00469 

Total 

$0.21896 

0.15355 

0.8777 

The actual bill amount is calculated based on the applicable rates in eotion C above and 
adjusted for any applicable di:scouot:s, smchai:ges andfor tm,:.es_ On a Customer's l:lill 
statement, the bilJ amol!lllt may be broken down mto appropriate components as 
calculated 11nder ection C. 

2.. Seasonal Rafce Changes 

The Smwuer Period is effective May 1 to October J and the Winter Period ts effective 
from ovember 1 to April 30. \¥hen the billing period mdudes use l1l both the ummer 
and the Winter Periods, the usage wlll be prorated based on the nl!lfflber of days m. each 
seasonail period, and the charges based on the applicable rates therein. For further 
di:souss~on of bill caiculabon and proration, refer t-0 Rule and Regulation 11. 

CITY OF PALO ALTO UTILITIES 
Issued by the City Cmmcil 

Supersedes Sheet No E-2-1 

dated 7-1-2019 0 cirY 0 

PALO AL,TO 
UTILITIES 

Sheet No E-2-1 
Effective 7-]-202:2: 
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Figure 17. CPAU Gas Schedule – G-2 

 

 

CITY 0 

PALO ALTO, 
UTILITIES llouthly Gas 

Commo ity & Volumeb:ir R.ates 

Your gas bill includes two charge types: 1) a senrice dharge, and 2) a volumetric charge. 11he service dharge for your gas 

service can be found on the appropriate rate schedule, which you can find in tlhefollowing locations: Residentia 11 Rate 
Sdhedule5. and Business Rate Schedules. 

The vo I umetnic charge depends on your consumption, and the rate varies monthly based on the current price of 

gas .. l1he following tables show the vo'lumetric rates ($/The,rm) for eadh g.as rate schedule. The volumetric rates inducfe 
a) a Commodity charge, whidh represenh tlhe cost ofthe gas, b) a Distribution rate, c) a Cap and Trade Compliance 
charge, a di) Carbon Offset Charge and e) a Transportation Charge. The Cap and Trade charge covers the cost of 

acquining ,comp iance instruments in California's Cap and Trade program, and \•Jill change in response to market 
concfitions, sales volumes, and the ,quantity of allowances required. The Transportation Charge is based on the cunrent 

PG&E G-WS L rate for Palo Alto, accounting for delivery I osses to the CUsto mer' s Meter. IPri or to N ovembe,r 1, 2016, ii: 
w-as included \•litlhin the Distribution rate. 

On September 15, 2014, Counaill adopted Re.sollution #94'51 authorizing the City's participation in a natural gas purchase 

from Mun· dpal Gas Ac,quisitio n and Sup ply Corporation (Muni Gas) for the City's entire rera i I gas load for a periiod ofat 
least 10 years. The Mu niGas transaction in cl udes a mechanism for municipal utilities to uti I ii;e their ta:x-eJliempt status to 

ach·eve a discount on the manket price of gas. As of November 1, 2018, gas willl begin owing undertlhis program, 
reducing tlhe City's gas commodity cost by about $1 Milli on per year and saving gas austome rs a ppro)!jjmately $0.03 per 

The,rm on tih e commodity portion of tih eir ill5. 

These charges are shown on tihe left-hand side oftlhe table be ow for information pur1Pos,es, while the total volumetiric 
r,ate (Commodity+ Distribution+ Cap and Trade Compliance+ Carbon Offset+ Transportation) is shown on the right-hand 

sidle of the table. To cal cu I ate your vari ab e gas costs, apply the total rate to your consumption for each month. If you 
are a resldem:, note tlhatyour gas rate varies based on ow much you consume (Tier 1 and Tier 2). fo:r information on 

consumption tiers please refer to the G-1 Resi dentia I Gas SeNlce Rate Schedule. 

If you have questions on your bill, please call the Oity of Palo Alto Ultilities Customer SeNlce Genter at 650-329°2161. 

Effective Commocl'ity Cap and Tra nsportatio111 Carbon Total VolumetJric Rate 

Date IRa,te Tracie •Charge Offr,et G-1 (Residentiial} G-2 (Master G-3 {Larile 
Go11npl'iance Charge Metered Commercial] 

Charge Multi- Family 

Tieir 1 Tier 2 and1Smc1II 
Com mercia II 

perTherm perTherm per Therm per Therm perThenm perTherm per Therm perTherm 

3/1/22 05370 0.0486 0.15000 0.040 1.30460 2.12820 1.47040 1..46350 

2/l/22 0.5360 0.0486 0.15000 0.040 1.30360 2.12720 1.46940 1..46250 

1/1/22 0.7714 0.0486 0.15000 0.040 1.53900 2.36260 1.70480 1..69790 

1.2/1/21 0.6321 0.0486 0.12274 0.040 1.37244 2.19604 1.53824 1..53134 

11/1/21 0.7505 0.0486 0.12274 0.040 1.49084 2.31444 1.65664 1..64974 

10/1/21 0.7175 0.0486 0.12274 0.040 1.45784 2.28144 1.62364 1..61674 

9/1/21 0.5217 0.0486 0.12274 0.040 1.26204 2.08564 1.42784 1..42094 

8/1/21 0.5492 0.0486 0.12274 0.040 1.28954 2.11314 1.45534 1..44844 

7/1/21 0.4800 0.0486 0.12274 0.040 1.22034 2.04394 1.38614 1..37924 

6/1./21 0.3982 0.0486 0.12214 0.040 1.U274 1.89714 1.27064 1..26404 

5/1/21 0.3901 0.0486 0.12200 0.040 1.10450 1 .. 88890 1.26240 1..25580 

4/1./21 0.3375 0.0486 0.12200 0.040 1.05190 1.83630 1.20980 1..20320 

3/1/21 0.3577 0.0486 0.12200 0.040 1.07210 1.85650 1.23000 1..22340 



Cost-effectiveness Analysis: Nonresidential New Construction 75 
 Energy Code Compliance Results and Reach Code Considerations  

 

 

 California Energy Codes & Standards | A statewide utility program 2023-03-24 
 

8.2.6 SMUD (Electric Only) 

Figure 18. SMUD Electric Schedule – CITS-0/CITS-1 
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8.2.7 Escalation Rates 
Utility rates are assumed to escalate over time, using assumptions from research conducted by Energy and 
Environmental Economics (E3) in Appendix 8.2. The 2019 study Residential Building Electrification in California 
(Energy + Environmental Economics 2019a) and escalation rates used in the development of the 2022 TDV multipliers 

Table 24 below demonstrate the escalation rates used for nonresidential buildings. As stated by E3 in the TDV report, 
this latter assumption “does not presuppose specific new investments, changes in load and gas throughput, or other 
measures associated with complying with California’s climate policy goals” (i.e., business-as-usual is assumed). 

Table 24. Real Utility Rate Escalation Rate Assumptions Above Inflation 

 
Source 

Statewide Electric 
Nonresidential Average 

Rate (%/year, real) 

Statewide Natural Gas 
Nonresidential Core Rate 

(%/year, real) 
2023 E3 2019 2.0% 4.0% 
2024 2022 TDV 0.7% 7.7% 
2025 2022 TDV 0.5% 5.5% 
2026 2022 TDV 0.7% 5.6% 
2027 2022 TDV 0.2% 5.6% 
2028 2022 TDV 0.6% 5.7% 
2029 2022 TDV 0.7% 5.7% 
2030 2022 TDV 0.6% 5.8% 
2031 2022 TDV 0.6% 3.3% 
2032 2022 TDV 0.6% 3.6% 
2033 2022 TDV 0.6% 3.4% 
2034 2022 TDV 0.6% 3.4% 
2035 2022 TDV 0.6% 3.2% 
2036 2022 TDV 0.6% 3.2% 
2037 2022 TDV 0.6% 3.1% 

 
 

8.3 HVAC and SHW System Cost Scalers 

Table 25 shows the material and labor adjustment factors used to determine the costs. 

Table 25. Materials and Labor Adjustment Factors by Climate Zone 
 

Materials Labor 
CZ 01 0.963 0.994 
CZ 02 0.963 1.387 
CZ 03 1.001 1.291 
CZ 04 0.998 1.298 
CZ 05 0.964 0.997 
CZ 06 0.960 0.997 
CZ 07 0.999 0.985 
CZ 08 0.998 0.996 
CZ 09 0.964 0.996 
CZ 10 0.998 0.996 
CZ 11 1.002 0.990 
CZ 12 1.000 1.000 
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CZ 13 1.000 0.990 
CZ 14 0.964 0.980 
CZ 15 0.963 0.996 
CZ 16 0.967 0.990 

 

Table 26 shows the contractor markup values used to determine the costs. 

Table 26. Contractor Markup Values  
Contractor 1 Contractor 2 

General Conditions and Overhead 15% 20% 
Design and Engineering 5% 10% 
Permit, testing and inspection 5% 3% 
Contractor Profit/Market Factor 10% 10% 

 

8.4 Mixed Fuel Baseline Figures 

Table 27. Mixed Fuel Baseline Model – Medium Office 

Climate 
zone Utility 

Annual 
Electricity 

Consumption 
(kWh) 

Annual 
Natural Gas 

Consumption 
(therms) 

Total 
kTDV/ft2 

Total TDV 
Compliance 

kTDV/ft2 

Efficiency 
TDV 

Compliance 
kTDV/ft2 

GHG 
Emissions 

Total TDV 
Compliance 

Margin 

Proposed 
Elec 

Utility 
Cost 

Proposed 
Gas 

Utility 
Cost tons/yr 

CZ01 PG&E 186,894 5,331 130 10 72 63 1 $67,234  $10,377  

CZ02 PG&E 163,979 3,253 142 12 107 52 2 $67,798  $6,493  

CZ03 PG&E 176,640 2,672 131 5 83 48 1 $67,999  $5,352  

CZ04 PG&E 163,768 2,003 125 -2 107 46 1 $68,366  $4,093  

CZ04-2 CPAU 163,768 2,003 125 -2 107 46 1 $30,988  $6,966  

CZ05 PG&E 170,544 2,575 113 -8 76 46 1 $66,040  $5,156  

CZ05-2 SCG 170,544 2,575 113 -8 76 46 1 $66,040  $4,242  

CZ06 SCE 163,722 1,066 122 -7 76 39 0 $76,817  $1,980  

CZ07 SDG&E 169,611 747 114 -9 76 38 0 $120,127  $1,150  

CZ08 SCE 191,703 941 130 -2 76 41 1 $83,752  $1,763  

CZ09 SCE 169,514 1,119 135 0 76 41 1 $82,274  $2,046  

CZ10 SDG&E 185,682 1,445 141 10 76 45 2 $134,646  $2,113  

CZ10-2 SCE 185,682 1,445 141 10 76 45 2 $86,338  $2,474  

CZ11 PG&E 209,343 3,309 166 40 136 59 2 $81,001  $6,669  

CZ12 PG&E 178,461 2,864 145 19 118 53 2 $72,381  $5,784  

CZ12-2 SMUD 178,461 2,864 145 19 118 53 2 $26,576  $5,784  

CZ13 PG&E 211,193 2,377 165 37 139 55 2 $81,491  $4,852  

CZ14 SDG&E 156,689 3,058 147 13 139 52 3 $128,390  $4,337  

CZ14-2 SCE 156,689 3,058 147 13 139 52 3 $83,690  $4,756  

CZ15 SCE 209,720 662 161 32 139 47 2 $101,041  $1,311  

CZ16 PG&E 177,562 5,799 127 9 94 67 4 $68,281  $11,409  
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Table 28. All-electric Baseline Model – Medium Retail 

Climate 
zone Utility 

Annual 
Electricity 

Consumption 
(kWh) 

Annual 
Natural Gas 

Consumption 
(therms) 

Total 
kTDV/ft2 

Total TDV 
Compliance 

kTDV/ft2 

Efficiency 
TDV 

Compliance 
kTDV/ft2 

GHG 
Emissions 

Total TDV 
Compliance 

Margin 

Proposed 
Elec 

Utility 
Cost 

Proposed 
Gas 

Utility 
Cost tons/yr 

CZ01 PG&E 138,367 0 192 110 162 28 -8 $43,917  $0  

CZ02 PG&E 131,521 0 211 125 198 28 -15 $50,499  $0  

CZ03 PG&E 112,237 0 176 91 156 25 -1 $36,206  $0  

CZ04 PG&E 122,256 0 197 111 193 27 -5 $47,522  $0  

CZ04-2 CPAU 122,256 0 197 111 193 27 -5 $22,961  $0  

CZ05 PG&E 108,753 0 159 76 146 24 -8 $35,179  $0  

CZ05-2 SCG 108,753 0 159 76 146 24 -8 $35,179  $0  

CZ06 SCE 111,442 0 175 89 146 24 -8 $42,572  $0  

CZ07 SDG&E 109,079 0 172 87 146 23 0 $71,108  $0  

CZ08 SCE 129,105 0 196 107 146 26 -10 $47,404  $0  

CZ09 SCE 123,673 0 193 105 146 26 -3 $46,830  $0  

CZ10 SDG&E 114,235 0 174 87 146 25 4 $77,903  $0  

CZ10-2 SCE 114,235 0 174 87 146 25 4 $45,763  $0  

CZ11 PG&E 144,411 0 229 144 218 30 -6 $54,592  $0  

CZ12 PG&E 141,639 0 221 136 211 30 -4 $53,798  $0  

CZ12-2 SMUD 141,639 0 221 136 211 30 -4 $21,079  $0  

CZ13 PG&E 153,371 0 244 158 236 32 -15 $56,701  $0  

CZ14 SDG&E 145,499 0 223 135 236 31 -8 $86,177  $0  

CZ14-2 SCE 145,499 0 223 135 236 31 -8 $52,840  $0  

CZ15 SCE 146,092 0 244 158 236 29 -24 $56,750  $0  

CZ16 PG&E 157,944 0 224 144 214 34 -31 $57,190  $0  
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Table 29. Mixed Fuel Baseline Model – Quick-Service Restaurant 

Climate 
zone Utility 

Annual 
Electricity 

Consumption 
(kWh) 

Annual 
Natural Gas 

Consumption 
(therms) 

Total 
kTDV/ft2 

Total TDV 
Compliance 

kTDV/ft2 

Efficiency 
TDV 

Compliance 
kTDV/ft2 

GHG 
Emissions 

Total TDV 
Compliance 

Margin 

Proposed 
Elec 

Utility 
Cost 

Proposed 
Gas 

Utility 
Cost tons/yr 

CZ01 PG&E 63,187 12,237 1,974 820 820 80 5 $20,126  $23,401  

CZ02 PG&E 66,343 11,170 1,989 839 839 74 20 $21,332  $21,422  

CZ03 PG&E 67,877 10,605 1,922 769 769 71 1 $21,657  $20,336  

CZ04 PG&E 77,615 10,277 2,062 910 910 71 -4 $24,931  $19,725  

CZ04-2 CPAU 77,615 10,277 2,062 910 910 71 -4 $15,041  $30,442  

CZ05 PG&E 69,442 10,655 1,898 744 744 71 -2 $22,105  $20,416  

CZ05-2 SCG 69,442 10,655 1,898 744 744 71 -2 $22,105  $14,924  

CZ06 SCE 78,813 9,600 1,934 778 744 67 -1 $19,698  $13,599  

CZ07 SDG&E 76,653 9,425 1,898 739 744 66 18 $26,903  $13,116  

CZ08 SCE 77,418 9,554 1,948 792 744 66 28 $20,356  $13,542  

CZ09 SCE 77,625 9,687 1,993 837 744 67 7 $20,405  $13,709  

CZ10 SDG&E 81,897 9,907 2,032 877 744 69 26 $31,166  $13,782  

CZ10-2 SCE 81,897 9,907 2,032 877 744 69 26 $21,407  $13,986  

CZ11 PG&E 85,725 10,748 2,259 1,109 1,109 75 -12 $27,885  $20,664  

CZ12 PG&E 74,131 10,726 2,080 928 928 72 2 $24,000  $20,605  

CZ12-2 SMUD 74,131 10,726 2,080 928 928 72 2 $11,272  $20,605  

CZ13 PG&E 88,060 10,441 2,240 1,089 1,089 73 -2 $28,620  $20,070  

CZ14 SDG&E 87,498 10,655 2,251 1,097 1,089 74 -31 $30,692  $14,728  

CZ14-2 SCE 87,498 10,655 2,251 1,097 1,089 74 -31 $22,471  $14,925  

CZ15 SCE 118,353 9,194 2,444 1,289 1,089 71 -13 $28,746  $13,090  

CZ16 PG&E 75,373 12,242 2,143 983 983 82 2 $24,194  $23,494  
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Table 30. Mixed Fuel Baseline Model – Small Hotel 

Climate 
zone Utility 

Annual 
Electricity 

Consumption 
(kWh) 

Annual 
Natural Gas 

Consumption 
(therms) 

Total 
kTDV/ft2 

Total TDV 
Compliance 

kTDV/ft2 

Efficiency 
TDV 

Compliance 
kTDV/ft2 

GHG 
Emissions 

Total TDV 
Compliance 

Margin 

Proposed 
Elec 

Utility 
Cost 

Proposed 
Gas 

Utility 
Cost tons/yr 

CZ01 PG&E 230,187 16,824 299 161 173 137 7 $72,520  $32,208  

CZ02 PG&E 243,164 13,161 287 152 169 117 5 $77,188  $25,351  

CZ03 PG&E 232,511 12,725 272 136 151 113 6 $73,496  $24,461  

CZ04 PG&E 251,386 11,608 280 146 165 109 5 $80,034  $22,342  

CZ04-2 CPAU 251,386 11,608 280 146 165 109 5 $48,175  $34,218  

CZ05 PG&E 232,585 12,375 264 127 143 111 6 $73,479  $23,746  

CZ05-2 SCG 232,585 12,375 264 127 143 111 6 $73,479  $17,084  

CZ06 SCE 251,627 10,100 260 124 143 100 4 $53,976  $14,227  

CZ07 SDG&E 250,625 9,977 257 120 143 100 3 $77,312  $13,878  

CZ08 SCE 271,204 9,874 269 136 143 101 3 $60,488  $13,943  

CZ09 SCE 265,607 10,246 273 140 143 103 4 $60,896  $14,411  

CZ10 SDG&E 276,218 9,903 276 142 143 102 3 $91,917  $13,642  

CZ10-2 SCE 276,218 9,903 276 142 143 102 3 $63,534  $13,980  

CZ11 PG&E 285,482 12,457 315 179 197 118 4 $82,170  $24,172  

CZ12 PG&E 263,561 11,890 293 158 176 112 2 $76,104  $23,029  

CZ12-2 SMUD 263,561 11,890 293 158 176 112 2 $34,853  $23,029  

CZ13 PG&E 293,124 11,309 310 175 193 113 1 $84,632  $21,924  

CZ14 SDG&E 276,292 12,071 298 166 193 115 2 $89,492  $16,232  

CZ14-2 SCE 276,292 12,071 298 166 193 115 2 $63,611  $16,703  

CZ15 SCE 349,319 7,895 309 174 193 98 -4 $78,507  $11,458  

CZ16 PG&E 228,611 17,363 310 170 195 142 9 $72,664  $33,471  
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8.5 GHG Savings Summary 

This section shows the percent GHG savings for each package. GHG multipliers in CBECC software have utility 
emissions multipliers assigned only to each of the California’s sixteen climate zones, does not vary by utility within 
each zone. Individual utility assumptions may vary widely. In the Medium Office, the GHG emissions increases in all-
electric package because the proposed all-electric system is electric resistance VAV system instead of a more efficient 
heat pump boiler system. 

Figure 19. Percentage GHG Savings – Medium Office 

CZ 
Mixed Fuel All-Electric 

EE Code Min EE EE + LF 
cz01 0% 3% 4% 12% 
cz02 1% 0% 1% 8% 
cz03 1% 0% 1% 8% 
cz04 2% -1% 1% 7% 
cz04-2 2% -1% 1% 7% 
cz05 1% 0% 2% 9% 
cz05-2 1% 0% 2% 9% 
cz06 2% 0% 2% 8% 
cz07 3% 0% 3% 8% 
cz08 3% 0% 2% 8% 
cz09 2% -1% 2% 7% 
cz10 2% -2% 0% 6% 
cz11 1% -3% -1% 5% 
cz12 1% -2% -1% 5% 
cz13 2% -3% -1% 5% 
cz14 2% -4% -2% 5% 
cz15 3% -1% 2% 7% 
cz16 1% 1% 2% 7% 

 

 

Figure 20. Percentage GHG Savings – Medium Retail 

CZ Utility 
Mixed Fuel All-Electric 

Code Min EE EE 
cz01 PG&E -4% -2% 9% 
cz02 PG&E -21% -13% 10% 
cz03 PG&E -18% -8% 11% 
cz04 PG&E -14% -5% 10% 
cz05 PG&E -15% -5% 12% 
cz06 SCE -7% 4% 13% 
cz07 SDG&E -5% 7% 14% 
cz08 SCE -7% 4% 12% 
cz09 SCE -8% 3% 13% 
cz10 SDG&E -12% -9% 3% 
cz11 PG&E -23% -21% 2% 
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cz12 PG&E -19% -11% 9% 
cz13 PG&E -17% -8% 10% 
cz14 SDG&E -15% -5% 10% 
cz15 SCE -3% 0% 3% 
cz16 PG&E -34% -33% 2% 

 

  

 

Figure 21. Percentage GHG Savings – Quick Service Restaurant 

CZ Utility 
Mixed Fuel All-electric "HS" (HVAC+SHW) All-electric 

EE Code Min EE EE + LF EE + PV Code Min EE 
cz01 PG&E 10% 21% 26% 28% 27% 47% 52% 
cz02 PG&E 7% 16% 19% 21% 21% 45% 49% 
cz03 PG&E 8% 14% 20% 22% 22% 45% 51% 
cz04 PG&E 7% 12% 17% 19% 19% 43% 49% 
cz05 PG&E 8% 14% 20% 22% 22% 45% 51% 
cz06 SCE 7% 9% 15% 16% 17% 43% 48% 
cz07 SDG&E 6% 8% 14% 15% 16% 43% 48% 
cz08 SCE 4% 9% 12% 13% 14% 43% 46% 
cz09 SCE 5% 9% 12% 13% 15% 43% 46% 
cz10 SDG&E 5% 10% 13% 14% 15% 42% 46% 
cz11 PG&E 6% 13% 17% 18% 18% 43% 46% 
cz12 PG&E 6% 14% 17% 18% 19% 44% 48% 
cz13 PG&E 6% 12% 15% 16% 17% 43% 46% 
cz14 SDG&E 6% 13% 16% 17% 18% 42% 46% 
cz15 SCE 4% 7% 9% 11% 12% 40% 42% 
cz16 PG&E 8% 18% 23% 24% 24% 44% 49% 

 

 

  

 

Figure 22. Percentage GHG Savings – Small Hotel 

CZ Utility 
Mixed Fuel All-Electric All-Electric 

EE Code Min EE EE + PV Code Min 
(PTHP) 

cz01 PG&E 13% 47% 48% 50% 47% 
cz02 PG&E 11% 42% 44% 47% 43% 
cz03 PG&E 12% 43% 45% 48% 43% 
cz04 PG&E 11% 41% 44% 46% 42% 
cz05 PG&E 11% 43% 45% 48% 43% 
cz06 SCE 10% 41% 43% 46% 41% 
cz07 SDG&E 10% 41% 43% 47% 41% 



Cost-effectiveness Analysis: Nonresidential New Construction 83 
 Energy Code Compliance Results and Reach Code Considerations  

 

 

 California Energy Codes & Standards | A statewide utility program 2023-03-24 
 

cz08 SCE 10% 40% 42% 46% 40% 
cz09 SCE 10% 40% 42% 46% 40% 
cz10 SDG&E 11% 37% 39% 43% 37% 
cz11 PG&E 12% 39% 41% 43% 39% 
cz12 PG&E 12% 38% 41% 43% 39% 
cz13 PG&E 11% 37% 39% 42% 37% 
cz14 SDG&E 12% 38% 40% 44% 38% 
cz15 SCE 10% 33% 35% 40% 33% 
cz16 PG&E 13% 43% 46% 48% 45% 
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Get In Touch 

The adoption of reach codes can differentiate jurisdictions as efficiency leaders and help accelerate the 
adoption of new equipment, technologies, code compliance, and energy savings strategies.  

As part of the Statewide Codes & Standards Program, the Reach Codes Subprogram is a resource available to 
any local jurisdiction located throughout the state of California.  

Our experts develop robust toolkits as well as provide specific technical assistance to local jurisdictions (cities 
and counties) considering adopting energy reach codes. These include cost-effectiveness research and 
analysis, model ordinance language and other code development and implementation tools, and specific 
technical assistance throughout the code adoption process.  

If you are interested in finding out more about local energy reach codes, the Reach Code Team stands ready to 
assist jurisdictions at any stage of a reach code project. 

 

 

 

 

Visit LocalEnergyCodes.com to 
access our resources and sign up 
for newsletters. 

 

 

Contact 
info@localenergycodes.com for no-
charge assistance from expert 
Reach Code advisors 

 

 

Follow us on Twitter 

0 0 

https://localenergycodes.com/
mailto:info@localenergycodes.com
https://twitter.com/ca_codes
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