
 
 
 
 

 

CITY COUNCIL AGENDA  
REGULAR MEETING 

CITY OF HALF MOON BAY 

 

TUESDAY, NOVEMBER 16, 2021 

 

REMOTE PARTICIPATION (SEE NEXT PAGE) 

 
 

Robert Brownstone, Mayor 
Debbie Ruddock, Vice Mayor 
Joaquin Jimenez, Councilmember 
Deborah Penrose, Councilmember 
Harvey Rarback, Councilmember 

  
7:00 PM 

 
This agenda contains a brief description of each item to be considered. Those wishing to address the City Council on 

any matter not listed on the Agenda, but within the jurisdiction of the City Council to resolve, may come forward to the 

podium during the Public Forum portion of the Agenda and will have a maximum of three minutes to discuss their item. 

Those wishing to speak on a Public Hearing matter will be called forward at the appropriate time during the Public 

Hearing consideration. 
 

Please Note: Anyone wishing to present materials to the City Council, please submit seven copies to the City 

Clerk. 
 

Copies of written documentation relating to each item of business on the Agenda are on file in the Office of the 

City Clerk at City Hall and the Half Moon Bay Library where they are available for public inspection. If requested, the 

agenda shall be available in appropriate alternative formats to persons with a disability, as required by Section 202 of 

the Americans with Disabilities Act of 1990 (42 U.S.C. Sec. 12132.) Information may be obtained by calling 650-726-

8271. 
 

In compliance with the Americans with Disabilities Act, special assistance for participation in this meeting can be 

obtained by contacting the City Clerk’s Office at 650-726-8271. A 48-hour notification will enable the City to make 

reasonable accommodations to ensure accessibility to this meeting (28 CFR 35.102-35.104 ADA Title II). 
 

http://hmbcity.com/ 
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SPECIAL REMOTE PARTICIPATION PROTOCOLS 
This meeting will be held entirely by teleconference. All Councilmembers and staff will only participate via the Zoom 
platform using the process described below. The meeting is being conducted pursuant to recent amendments to the 
teleconference rules required by the Ralph M. Brown Act allowing teleconferencing during a proclaimed state of 
emergency when local officials have recommended social distancing (AB 361).  The purpose of AB 361 is to provide the 
safest environment for the public, elected officials, and staff while allowing for continued operation of the government 
and public participation during the COVID‐19 pandemic. 

This meeting will be conducted via Zoom Webinar and live Spanish interpretation will be available within the Zoom 
platform. Members of the public are welcome to login into the webinar as Attendees. During any public comment 
portions, attendees may use the “raise your hand” feature and will be called upon and unmuted when it is their turn to 
speak. The meeting will also be streamed on Channel 27, on pacificcoast.tv, and on Facebook at 
www.facebook.com/cityofhalfmoonbay. Please click to join the webinar: https://us06web.zoom.us/j/95535614263 or 
join by phone at 669-900-9128, using Webinar ID 955-3561-4263. 

CALL TO ORDER / ROLL CALL 

 

PUBLIC FORUM 

 

PROCLAMATIONS AND PRESENTATIONS  

MIDCOAST COMMUNITY COUNCIL UPDATE 

COLLEGE OF SAN MATEO PRESENTATION 

 

MAYOR'S ANNOUNCEMENTS OF COMMUNITY ACTIVITIES AND COMMUNITY SERVICE 

REPORT OUT FROM RECENT CLOSED SESSION MEETINGS  

CITY MANAGER UPDATES TO COUNCIL 

 

1. CONSENT CALENDAR 
 

1.A  WAIVE READING OF RESOLUTIONS AND ORDINANCES 

 

1.B WARRANTS FOR THE MONTH OF OCTOBER 2021 

 

Staff Recommendation: Accept the warrants list for the month of October 2021. 

 

STAFF REPORT 
 

ATTACHMENT 1 
 

1.C APPROVAL OF MINUTES 

 

Staff Recommendation: Approve meeting minutes for the September 21, 2021 special 

meeting, September 21, 2021 regular meeting, and October 5, 2021 special meeting. 
 

ATTACHMENT 1 
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http://www.facebook.com/ciytofhalfmoonbay
https://us06web.zoom.us/j/95535614263
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1128769/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1128770/ATTACHMENT_1.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1136613/ATTACHMENT_1.pdf


1.D   RE-RATIFICATION OF RESOLUTION TO CONTINUE HOLDING PUBLIC MEETINGS 

REMOTELY (AB 361) 
 

Staff Recommendation:  By motion, in accordance with Assembly Bill 361, re-ratify the 
findings in Resolution No. 2021-80 to continue conducting the City’s Council, Commission, 
and Committee meetings remotely due to health and safety concerns to the public due to 
COVID-19. 
 

STAFF REPORT 
 

1.E ADOPTION OF CALTRANS LOCAL ASSISTANCE PROCEDURES MANUAL (LAPM) CHAPTER 
10: CONSULTANT SELECTION 

 

Staff Recommendation: Adopt a resolution that affirms: 1) the mentioned recitals are true 
and correct findings of the Half Moon Bay City Council, 2) the Local Assistance Procedures 
Manual, Chapter 10, Consultant Selection dated January 2021 or as amended in future 
updates, is approved and adopted, 3) The Architectural & Engineering (A&E) Services 
Administration and Procurement Policies developed by the City of Half Moon Bay for State 
and Federal Funded Projects dated March 4, 2021, are approved and adopted, and 4) 
Authorizes the City Manager to approve amendments to the City's adopted A&E Services 
Administration and Procurement Policies in consultation with the Federal Highways 
Administration. 

 

STAFF REPORT 
 

RESOLUTION 
 

2. ORDINANCES AND PUBLIC HEARINGS 
 

2.A  BUILDING ELECTRIFICATION ORDINANCE 
 

Staff Recommendation: Conduct a public hearing, waive first reading, and introduce an 
ordinance adopting a new chapter 14.06 to the Half Moon Bay Municipal Code entitled 
“Electrification of Buildings.” 

 

STAFF REPORT 
 

ORDINANCE 
 

ATTACHMENT 2 
 

ATTACHMENT 3 
 

ATTACHMENT 4 
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https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1136614/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141344/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141345/RESOLUTION.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141346/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141350/ORDINANCE.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141347/ATTACHMENT_2.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141348/ATTACHMENT_3.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141349/ATTACHMENT_4.pdf


2.B ELECTRIC VEHICLE AND PHOTOVOLTAIC SYSTEM REACH CODES FOR 2019 ENERGY 
CODE  

 
 Staff Recommendation: Conduct a public hearing and introduce an ordinance repealing 

and replacing Chapter 14.04.040 and Chapter 14.04.120 of the Half Moon Bay Municipal 
Code to expand the requirements for photovoltaic systems in new non-residential 

buildings, require pre-wiring for back up battery storage and expand electric vehicle 
charging requirements in new residential buildings. 

 

STAFF REPORT 
 

ORDINANCE 
 

ATTACHMENT 2 
 

3. RESOLUTIONS AND STAFF REPORTS 
 

3.A  VACCINATIONS 

 

Staff Recommendation: Receive an informational report on the status of vaccinations and 
provide further direction regarding mandating vaccinations for City contractors. 

 

STAFF REPORT 
 

ATTACHMENT 1 
 

COMMISSION / COMMITTEE UPDATES 

 

CITY COUNCIL REPORTS / ITEMS 

 

ADJOURNMENT 
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https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141351/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141352/ORDINANCE.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141353/ATTACHMENT_2.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141354/STAFF_REPORT.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/1141355/ATTACHMENT_1.pdf


BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:           November 16, 2021   

 
TO:    Honorable Mayor and City Council 
 
VIA:    Bob Nisbet, City Manager 
 
From:     Lisa Lopez, Administrative Services Director 
   
TITLE:  WARRANTS FOR THE MONTH OF OCTOBER 2021 
______________________________________________________________________________ 
 

RECOMMENDATION: 
Accept the warrants list for the month of October 2021. 
 

STRATEGIC ELEMENT: 
This recommendation supports the Fiscal Sustainability and Inclusive Governance Element. 
 

DISCUSSION: 
During this month, we processed 5 check runs. The first was on October 4, totaling $19,089.06. 
The second was on October 7, totaling $124,874.53. The third was on October 14, totaling 
$1,184,769.16. The fourth was on October 21, totaling $598,114.32. The fifth was on October 
28, totaling $886,125.46. The total for the month was $2,812,972.53. 
  

The City processed payments related to 11 capital improvement projects, in a total amount of 
$229,779.27. These projects include: Street Resurfacing, HWY 1 Safety/Traffic Reduction 
Improvements, General Plan Update, Urban Forest Management Program, Poplar Beach 
Gateways Plan, Poplar Street Parallel Path, Kehoe/Pilarcitos Outfall Repair, Magnolia/Seymour 
Park, Corp Yard Improvements, Ocean Colony Pump Station Replacement, Inflow and 
Infiltration Program. 
 
Staff is also including a list of all payments above $30,000 processed during this reporting 
period, as listed in the table below.  
 

 
 
ATTACHMENTS: 
Check Disbursement List by Check Date 
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City of Half Moon Bay Check Register - Summary HMB Page:     1
Check Issue Dates: 10/1/2021 - 10/31/2021 Nov 03, 2021  05:11PM

Report Criteria:
Report type:  Summary
Check.Type = "Calculated", "manual"

Check Number Vendor Number Payee Check Issue Date Amount Description

50020 4211 ABUNDANT GRACE COASTSIDE WORKER 10/07/2021 1,000.00 HOMELESS ENCAMPMENT CLEAN UP
50021 481 BIG CREEK LUMBER 10/07/2021 2,410.92 MAINT SUPPLIES
50022 5168 BLEYLE ELEVATOR, INC 10/07/2021 190.00 MAINT SERVICE
50023 4193 CASELLE INC. 10/07/2021 3,744.00 ERP CONTRACT SUPPORT & MAINTENANCE
50024 51 COASTSIDE COUNTY WATER DISTRICT 10/07/2021 10,646.14 CORREAS/LIBRARY
50025 957 COASTSIDE.NET 10/07/2021 143.14 INTERNET SERVICE
50026 3643 CORODATA RECORDS MANAGEMENT INC 10/07/2021 319.60 RECORDS MANAGEMENT
50027 3446 FLYERS ENERGY LLC 10/07/2021 1,159.98 VEHICLE FUEL
50028 70 GRAINGER 10/07/2021 602.38 MAINT SUPPLIES
50029 76 HALF MOON BAY BUILDING & GARDEN 10/07/2021 16.34 MAINT SUPPLIES
50030 2444 HOME DEPOT CREDIT SERVICES 10/07/2021 829.74 MAINT SUPPLIES
50031 4267 IMPEC GROUP INC. 10/07/2021 16,145.74 SEP'21, FY21/22 JANITORIAL & MAINTENANCE SERVICES
50032 5308 LIZETT LUNA 10/07/2021 500.00 DEPOSIT REFUND 10/02/21 TRAIN DEPOT
50033 4293 LOCKWORKS UNLIMINTED INC 10/07/2021 570.00 MAINT SERVICE
50034 4028 LORAL LANDSCAPING INC. 10/07/2021 2,000.00 OCT'21, FY21/22 LANDSCAPE AND MAINTENANCE SERVICES
50035 3746 MALCOLM C SMITH 10/07/2021 1,100.00 SEP'21, COMMUNICATION CONSULTANT
50036 1206 MARK THOMAS & CO. INC. 10/07/2021 217.36 AUG'21, DEVELOP SEWER MAINTENANCE STRATEGIES
50037 209 MAZE & ASSOCIATES 10/07/2021 23,788.00 JUN'21, AUDITING SERVICES AND CAFR PREPARATION
50038 3250 M-GROUP 10/07/2021 625.00 DEC'20, HOUSING ELEMENT
50039 5143 Mouser Law Firm 10/07/2021 145.00 SEP'21, HR LEGAL SERVICES
50040 5309 New Cingular Wireless PCS, LLC 10/07/2021 245.50 PDP-20-042 REIMBURSEMENT
50041 2997 NICHOLS CONSULTING ENGINEERS CHTD 10/07/2021 16,843.31 AUG'21, POPLAR BEACH GATEWAYS PLAN
50042 457 OFFICE DEPOT INC. 10/07/2021 105.15 CITY HALL SUPPLIES
50043 4472 ON POINT LANGUAGE SOLUTIONS LLC 10/07/2021 1,575.00 TRANSLATION SERVICES
50044 3359 PACIFICA COMMUNITY TELEVISION 10/07/2021 14,300.00 FY21/22 Q1 RECORDING SERVICE
50045 1336 PENINSULA SPORTS OFFICIALS ASSOC. INC 10/07/2021 4,075.00 HALF MOON BAY ONE MAN GAMES
50046 3951 PUBLIC PARKING ASSOCIATES INC 10/07/2021 165.00 MAINT SERVICE
50047 5020 QUADIENT LEASING USA, INC. 10/07/2021 493.65 LEASE PAYMENT
50048 252 RICE TRUCKING-SOIL FARM INC. 10/07/2021 377.35 MAINT SUPPLIES
50049 50 THE CITIES GROUP 10/07/2021 14,096.22 07/01/21-12/31/21 GROUP LIFE & LTD INSURANCE
50050 3955 TOWNSEND PUBLIC AFFAIRS 10/07/2021 5,000.00 AUG'21, TOWNSEND PUBLIC AFFAIRS
50051 1497 TURBO DATA SYSTEMS 10/07/2021 681.01 CITATION PROCESSING
50052 5307 TYRLER MORELLO 10/07/2021 110.00 CLASS REFUND 10/04/21-11/08/21 TINY TYKES
50053 407 UNITED RENTALS NORTHWEST INC. 10/07/2021 654.00 MAINT SERVICE
50054 4270 4LEAF INC. 10/14/2021 5,189.59 SEP'21, FY21/22 PLAN REVIEW AND BUILDING INSPECTIONS
50055 3793 AMS SYSTEMS INC 10/14/2021 3,646.67 PRINTING SERVICE

M = Manual Check, V = Void Check
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City of Half Moon Bay Check Register - Summary HMB Page:     2
Check Issue Dates: 10/1/2021 - 10/31/2021 Nov 03, 2021  05:11PM

Check Number Vendor Number Payee Check Issue Date Amount Description

50056 444 ASSOCIATION OF BAY AREA GOVERNMENTS 10/14/2021 230.00 LEVELIZED CHARGE NAT GAS
50057 4300 AT&T 10/14/2021 1,781.90 PHONE SERVICE
50058 3975 COLANTUONO HIGHSMITH WHATLEY PC 10/14/2021 46,739.65 LEGAL SERVICES -SAM
50059 3127 FREYER & LAURETA INC. 10/14/2021 23,232.50 JUN'21 MAGNOLIA PARK
50060 3176 GAIL P. STEVENS 10/14/2021 336.00 INSTRUCTOR PAYMENT 09/03/21-09/24/21
50061 2564 HALF MOON BAY GRADING & PAVING INC. 10/14/2021 119,339.16 RETENTION, POPLAR PEDESTRIAN PATHWAY PROJECT
50062 2699 KONICA MINOLTA BUSINESS SOLUTIONS 10/14/2021 65.55 HP TG BRIGHT WHITE INKJET
50063 291 LAURIE BECKER 10/14/2021 850.50 INSTRUCTOR PAYMENT ZUMBA POS 09/11/21-10/09/21
50064 5293 LUCY MENDEZ 10/14/2021 500.00 DEPOSIT REFUND, TRAIN DEPOT 10/09/21
50065 3250 M-GROUP 10/14/2021 17,005.00 AUG'21, FY21/22 GIS/GRAPHIC SUPPORT
50066 2997 NICHOLS CONSULTING ENGINEERS CHTD 10/14/2021 444.30 AUG'21, POPLAR STREET PEDESTRIAN PATHWAY PROJECT
50067 5312 PRITI DASOT 10/14/2021 25.00 LIVE SCAN REIMBURSEMENT
50068 5310 R AND H REPAIRS 10/14/2021 1,596.06 AUTOMATIC SCRUBBER REPAIR
50069 5165 RANGER PIPELINES INCORPORATED 10/14/2021 20,377.50 RETENTION, OCEAN COLONY REHAB AND REPLACE SEWER F
50070 5219 RED CAR ANALYTICS 10/14/2021 2,288.30 OCT'21, HMB LIBRARY ZERO NET ENERGY SUPPORT SERVICE
50071 5178 REDGWICK CONSTRUCTION COMPANY 10/14/2021 71,109.27 RETENTION, HWY1 SOUTH SAFETY AND OPEARTIONAL IMPRO
50072 217 SAN MATEO COUNTY INFORMATION SVCS. 10/14/2021 82.25 MICROWAVE SERVICE
50073 216 SAN MATEO COUNTY SHERIFF'S OFFICE 10/14/2021 832,583.25 Q1, FY21/22 LAW ENFORCEMENT UAAL CREDIT
50074 2797 SAN MATEO DAILY JOURNAL 10/14/2021 675.00 ADVERTISING SERVICE
50075 129 SERVICE PRESS INC. 10/14/2021 104.22 OFFICE SUPPLIES
50076 5311 Sheri Saisi 10/14/2021 824.37 REIMBURSEMENT-TRAVEL
50077 3101 SHRED-IT USA LLC 10/14/2021 163.77 RECORDS MANAGEMENT
50078 3519 SWCA INCORPORATED 10/14/2021 18,273.45 JUN-SEP'21, POPLAR PEDESTRIAN PATHWAY PROJECT
50079 3631 V & A CONSULTING ENGINEERS, INC. 10/14/2021 17,305.90 SEP'21, SEWER FLOW MONITORING SERVICES
50080 4211 ABUNDANT GRACE COASTSIDE WORKER 10/21/2021 8,860.18 JUL'21, FY21/22 COASTAL CLEAN TEAM
50081 2022 ACC BUSINESS 10/21/2021 776.44 INTERNET SERVICE
50082 3793 AMS SYSTEMS INC 10/21/2021 778.08 PRINTING SERVICE
50083 18 ANDREINI BROTHERS INC. 10/21/2021 10,650.00 MAINTENANCE DIGOUT REPAIR AT 2905 CHAMPS ELYSEE BLV
50084 2407 ARAMARK 10/21/2021 409.20 MAINT SERVICE
50085 4628 ARCHIVESOCIAL INC. 10/21/2021 6,685.10 ANNUAL SUBSCRIPTION SOCIAL MEDIA ARCHIVING
50086 266 BAGG ENGINEERS 10/21/2021 6,755.00 POPLAR PEDESTRIAN PATHWAY
50087 4115 BIG BELLY SOLAR INC 10/21/2021 1,271.01 OCT'21, FY20/21 SMART TRASH RECEPTACLES
50088 3626 BKF ENGINEERS 10/21/2021 6,643.00 SEP'21, CORP YARD IMPROVEMENT PROJECT
50089 5223 CAPITAL ONE TRADE CREDIT 10/21/2021 36.74 REC MAINT SUPPLIES
50090 5229 CAPITOL DIRECTORIES, INC. 10/21/2021 346.41 CITY CLERK SUPPIES
50091 3976 CIRCLEPOINT 10/21/2021 11,854.25 SEP'21, CONTINGENCY FOR HYATT HOTEL ENVIRONMENTAL I
50092 2941 CSG CONSULTANTS INC. 10/21/2021 4,446.25 AUG'21, NPDES STORMWATER SERVICES
50093 76 HALF MOON BAY BUILDING & GARDEN 10/21/2021 51.33 MAINT SUPPLIES
50094 3429 HUE & CRY 10/21/2021 157.95 SECURITY SERVICE
50095 1645 HUFFMAN-BROADWAY GROUP INC 10/21/2021 7,452.50 SEP'21, POPLAR BEACH GATEWAYS PLAN

M = Manual Check, V = Void Check
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City of Half Moon Bay Check Register - Summary HMB Page:     3
Check Issue Dates: 10/1/2021 - 10/31/2021 Nov 03, 2021  05:11PM

Check Number Vendor Number Payee Check Issue Date Amount Description

50096 5313 KANYON KONSULTING LLC 10/21/2021 6,022.92 SEP'21 POPLAR PEDESTRIAN PROJECT
50097 103 KIKUCHI & ASSOC. 10/21/2021 6,900.00 JUL-SEP'21, DESIGN AND CDP FOR MAGNOLIA PARK
50098 2699 KONICA MINOLTA BUSINESS SOLUTIONS 10/21/2021 175.00 PURCHASE WIDE FORMAT PRINTER-HP DESIGNJET T2600
50099 3934 MITEL 10/21/2021 2,724.82 SHERIFF SUBSTATION PHONE SERVICE
50100 2997 NICHOLS CONSULTING ENGINEERS CHTD 10/21/2021 13,056.25 SEP'21, POPLAR BEACH GATEWAYS PLAN
50101 4566 PACIFIC COAST TRANE 10/21/2021 564.00 SEP'21, LIBRARY BUILDING MANAGEMENT SYSTEMS SUPPOR
50102 137 PACIFIC GAS & ELECTRIC 10/21/2021 14,174.93 NW HWY1 & MAIN ST
50103 4339 PLAN JPA 10/21/2021 684.00 GENERAL LIABILITY CLAIMS
50104 3370 PRESIDIO SYSTEMS INC. 10/21/2021 2,200.00 MAINT SERVICE
50105 5312 PRITI DASOT 10/21/2021 84.00 INSTRUCTOR PAYMENT 09/01/21-10/13/21 CALLIGRAPHY
50106 29 READYREFRESH 10/21/2021 41.87 WATER FOR CORP YARD
50107 159 SEWER AUTHORITY MID-COASTSIDE 10/21/2021 378,244.94 OCT'21, SEWER COLLECTION SERVICE
50108 3085 SHUTE MIHALY & WEINBERGER LLP 10/21/2021 48,060.98 GENERAL MATTERS
50109 1760 STEPFORD 10/21/2021 15,115.00 DEC'21, FY20/21 IT SERVICES
50110 3519 SWCA INCORPORATED 10/21/2021 24,896.32 AUG-SEP'21, CORP YARD ON-CALL ENVIRONMENTAL CONSULT
50111 4487 THE HOME DEPOT PRO 10/21/2021 740.59 MAINT SUPPLIES
50112 4283 VANESSA LAMASCUS 10/21/2021 500.00 DEPOSIT REFUND 10/17/21 DEPOT ROOM
50113 3004 VERIZON WIRELESS 10/21/2021 307.84 MOBILE SERVICES
50114 3871 WEST COAST ARBORISTS INC 10/21/2021 15,240.00 SEP'21, FY21/22 TREE MAINTENANCE
50115 4429 WESTERN EXTERMINATOR COMPANY 10/21/2021 1,207.42 SEP'21, FY21/22 PEST MANAGEMENT PROGRAM
50116 4572 123-AWARDS.COM 10/28/2021 508.22 CAST BRONZE SIGN
50117 4270 4LEAF INC. 10/28/2021 1,856.54 SEP'21, FY21/22 PLAN REVIEW AND BUILDING INSPECTIONS
50118 4464 AVENU 10/28/2021 500.00 STARS Q2 2021
50119 5222 BOUCHER LAW 10/28/2021 6,612.50 SEP'21, LABOR & EMPLOYMENT LAW MATTERS
50120 5223 CAPITAL ONE TRADE CREDIT 10/28/2021 25.13 REC MAINT SUPPLIES
50121 1925 CITY OF BURLINGAME 10/28/2021 4,896.25 AUG'21 SMCO BID
50122 2859 CLAUDIA MARSHALL 10/28/2021 672.00 INSTRUCTOR PAYMENT, DRAW FOR BEGINNERS 09/14/21-10/19
50123 5120 CLYDE HINSHELWOOD 10/28/2021 100.00 DEPOSIT REFUND 10/22/21 COMMUNITY ROOM
50124 3176 GAIL P. STEVENS 10/28/2021 294.00 INSTRUCTOR PAYMENT BALLROOM DANCE 10/01/21-10/22/21
50125 89 HALF MOON BAY COASTSIDE CHAMBER OF COM 10/28/2021 15,228.70 AUG'21 OOC BID
50126 1853 HDL SOFTWARE LLC 10/28/2021 1,276.64 TOT AND BUSINESS LICENSE MANAGEMENT
50127 1283 KATHY OLER 10/28/2021 1,900.00 NOV'21, TEMPORARY CITY PARKING LOT RENTAL
50128 2699 KONICA MINOLTA BUSINESS SOLUTIONS 10/28/2021 2,273.21 OCT'21, PRINTER AND SCANNER LEASE AGREEMENT
50129 3922 LLOYD A MCVICKER 10/28/2021 3,360.00 NOV'21, ANNEX RENT 5 MONTHS
50130 3069 MANAGED HEALTH NETWORK 10/28/2021 304.00 FEB'20 EAP
50131 2573 MARIAN POTT 10/28/2021 4,273.50 INSTRUCTOR PAYMENT, BEGINNING DOG TRAINING 09/02/21-1
50132 457 OFFICE DEPOT INC. 10/28/2021 20.77 HR SUPPLIES
50133 216 SAN MATEO COUNTY SHERIFF'S OFFICE 10/28/2021 832,583.25 Q2, FY21/22 LAW ENFORCEMENT UAAL CREDIT
50134 1760 STEPFORD 10/28/2021 4,979.00 MALWARE DEC'21-DEC'22
50135 3519 SWCA INCORPORATED 10/28/2021 4,461.75 SEP'21, FY20/21 ON-CALL BIO SERVICES

M = Manual Check, V = Void Check
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City of Half Moon Bay Check Register - Summary HMB Page:     4
Check Issue Dates: 10/1/2021 - 10/31/2021 Nov 03, 2021  05:11PM

Check Number Vendor Number Payee Check Issue Date Amount Description

50136 3923 WELLS FARGO 10/04/2021 19,089.06 10/04/21 REWARDS MEMBERSHIP FEE M

Grand Totals:
117 2,812,972.53

Report Criteria:
Report type:  Summary
Check.Type = "Calculated", "manual"

M = Manual Check, V = Void Check
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MINUTES 

CITY OF HALF MOON BAY CITY COUNCIL STUDY SESSION 

TUESDAY, SEPTEMBER 21, 2021 

VIRTUAL VIA ZOOM MEETING (COVID-19 PROTOCOLS) 

 
CONVENE STUDY SESSION / ROLL CALL 
 
Mayor Brownstone called the meeting to order at 5:05 p.m.  
 
ROLL CALL  
 
PRESENT:  Councilmembers Penrose, Rarback and Jimenez, Vice Mayor Ruddock, and Mayor 
Brownstone 
 
STUDY SESSION  
 
1.A. BUILDING ELECTRIFICATION ORDINANCE STUDY SESSION 
 

Public Works Director Doughty and Sustainability Analyst Vostinak presented the staff 
report. 
 
The Council asked questions of staff. 

 
 The following individuals addressed the Council: 
 

• Judy Taylor 

• Bruce Naegel 

• Barbara LaVey 

• Linda Crose-Anderson 

• Martha Longhi 

• Sarah Bueno 

• Maureen Fleming 

• Frank Vento 

• Ed Holmquist 

• Nick Bavaro 

• Gina Zari 

• Robert Whitehair 

• Adrienne Etherton 
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SEPTEMBER 21, 2021 
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• Mr. Wonderful 

• Timothy Pond 

• Tom Kabat 

• Diane Bailey 

• Steve Schmidt 

• Bryce Cook 
 

The Council discussed the item and asked questions of staff. 
 

CONSENSUS 
 By consensus, the Council continued the study session to October 5, 2021, at 5:00 p.m. 
 
ADJOURNMENT 
 
Mayor Brownstone adjourned the meeting at 7:10 p.m. 
 
Respectfully Submitted: Approved: 
 
 

  
Jessica Blair, City Clerk Robert Brownstone, Mayor 
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MINUTES 

CITY OF HALF MOON BAY CITY COUNCIL  

TUESDAY, SEPTEMBER 21, 2021 

VIRTUAL VIA ZOOM MEETING (COVID-19 PROTOCOLS) 

 
CONVENE REGULAR MEETING / ROLL CALL 
 
Mayor Brownstone called the meeting to order at 7:22 p.m. and led the pledge of allegiance. 
 
ROLL CALL  
 
PRESENT:  Councilmembers Penrose, Rarback and Jimenez, Vice Mayor Ruddock, and Mayor 
Brownstone 
 
PUBLIC FORUM 
 
The following individual addressed the Council: 
 

• Mark Pizzolato 
 
PROCLAMATIONS AND PRESENTATIONS  
 
MIDCOAST COMMUNITY COUNCIL UPDATE 
 
Claire Toutant, Midcoast Community Council, provided a summary of their upcoming meeting.  
 
DONATION FROM FRIENDS OF HALF MOON BAY PARKS AND RECREATION 
 
Deputy City Manager Chidester introduced the item. 
 
Maria Burns, Friends of Half Moon Bay, presented a PowerPoint on Frenchman’s Creek Park 
fundraising and presented $25,000 to the City. 
 
MAYOR’S ANNOUNCEMENTS OF COMMUNITY ACTIVITIES AND COMMUNITY SERVICE 
 
None. 
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REPORT OUT FROM RECENT CLOSED SESSION MEETINGS 
 
None. 
 
CITY MANAGER UPDATES TO COUNCIL 
 
COASTAL CLEAN-UP DAY UPDATE 
 
Sustainability Analyst Vostinak provided an overview of Coastal Clean Up Day 2021. 

REMOTE MEETINGS UPDATE 

Communications Director/City Clerk Blair provided an update on AB 361 and remote meetings. 

1. CONSENT CALENDAR 
 
 1.A WAIVE READING OF RESOLUTIONS AND ORDINANCES 

1.B WARRANTS FOR THE MONTH OF AUGUST 2021 
1.C APPROVAL OF MEETING MINUTES  
1.D   SHORT TERM VACATION RENTAL AND HOME OCCUPATION ORDINANCE  
1.E   PARKS CAPITAL DONATIONS 
1.F   AWARD OF CONSTRUCTION CONTRACT OR THE SHERIFF’S SUBSTATION 

RENOVATION PROJECT (CIP NO. 605) 
 

MOTION 
 Mayor Brownstone moved and Councilmember Rarback seconded a motion to approve 

the Consent Calendar. The question was called and the motion carried unanimously. 
 
2. ORDINANCES AND PUBLIC HEARINGS 

 
None. 

 
3. RESOLUTION AND STAFF REPORTS 
 

3.A 2021 MEASURE D ALLOCATIONS TRANSFER  
 
Associate Planner Cozzolino and Community Development Director Ekas presented the 
staff report. 
 
The following individuals addressed the City Council: 
 

• Judy Taylor 

• Tim Pond 
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The Council discussed the item and asked questions of staff. 
 

MOTION 
 Councilmember Ruddock moved and Mayor Brownstone seconded a motion to adopt a 

resolution approving a transfer of twenty Downtown base Measure D allocations, 
comprising all Downtown base allocations remaining as of September 2021, to be used 
for new dwelling units proposed outside of the Downtown area, prioritized according to 
affordability and readiness, and provided input on potential Measure D ordinance 
updates. The question was called and the motion failed 2-3, Councilmembers Rarback, 
Penrose, and Jimenez dissenting. 

 
MOTION 
 Mayor Brownstone moved and Councilmember Penrose seconded a motion to transfer 

the four low-income units on Monte Vista Lane. The question was called and the motion 
carried 4-1, Councilmember Rarback dissenting. 

 
3.B PUBLIC SAFETY WORK PLAN UPDATES  

 
Deputy City Manager Chidester and City Manager Nisbet presented the report. 
 
The following individual addressed the Council: 
 

• Maureen Fleming 
 
The Council discussed the item and asked questions. 
 

3.C AGREEMENT FOR LAW ENFORCEMENT SERVICES WITH SAN MATEO COUNTY SHERIFF’S 
OFFICE – OPTION TO EXTEND 
 
City Manager Nisbet presented the report. 
 
The Council discussed the item and asked questions of staff. 
 

MOTION 
 Mayor Brownstone moved and Councilmember Penrose seconded a motion to approve 

Option 3, a two-year contract. The question was called and the motion carried 3-2, 
Councilmembers Ruddock and Rarback dissenting. 
 

COMMISSION / COMMITTEE UPDATES 
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Deputy City Manager Chidester announced the upcoming Joint Bike and Pedestrian Commission 
and Parks and Recreation Commission meeting. 
 
CITY COUNCIL REPORTS / ITEMS 
 
None. 
 
ADJOURNMENT 
 
Mayor Brownstone adjourned the meeting at 10:03 p.m. 
 
Respectfully Submitted: Approved: 
 
 

  
Jessica Blair, City Clerk Robert Brownstone, Mayor 
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MINUTES 

CITY OF HALF MOON BAY CITY COUNCIL STUDY SESSION 

TUESDAY, OCTOBER 5, 2021 

VIRTUAL VIA ZOOM MEETING (COVID-19 PROTOCOLS) 

 
CONVENE STUDY SESSION / ROLL CALL 
 
Mayor Brownstone called the meeting to order at 5:00 p.m.  
 
ROLL CALL  
 
PRESENT:  Councilmembers Penrose, Rarback and Jimenez, Vice Mayor Ruddock, and Mayor 
Brownstone 
 
STUDY SESSION  
 
1.A. BUILDING ELECTRIFICATION ORDINANCE STUDY SESSION (CONTINUED) 
 

Public Works Director Doughty and Sustainability Analyst Vostinak presented the staff 
report. 
 
The Council asked questions of staff and provided direction on Tables 1 and 2. 
 

 The following individuals addressed the Council: 
 

• Judy Taylor 

• Tim Pond 

• Monnett 

• Bruce Naegel 

• Karen Wang 
 
The Council asked questions of staff and provided direction on Tables 3 and 4. 
 
The Council continued the item to the October 5, 2021 Regular City Council meeting. 

 
ADJOURNMENT 
 
Mayor Brownstone adjourned the meeting at 7:00 p.m. 
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Respectfully Submitted: Approved: 
 
 

  
Jessica Blair, City Clerk Robert Brownstone, Mayor 
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BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:  November 16, 2021   

 
TO:  Honorable Mayor and City Council 
 
VIA:  Bob Nisbet, City Manager 
 
FROM:  Jessica Blair, Communications Director / City Clerk  
  
TITLE: RE-RATIFICATION OF RESOLUTION TO CONTINUE HOLDING PUBLIC MEETINGS 

REMOTELY (AB 361) 
______________________________________________________________________________ 
 
RECOMMENDATION:  
By motion, in accordance with Assembly Bill 361, re-ratify the findings in Resolution No. 2021-
80 to continue conducting the City’s Council, Commission, and Committee meetings remotely 
due to health and safety concerns to the public due to COVID-19.  
 
FISCAL IMPACT:   
There is no fiscal impact associated with this item.  
 
STRATEGIC ELEMENT: 
This action supports the Inclusive Governance element of the Strategic Plan.  
 
BACKGROUND: 
On March 4, 2020, Governor Newsom declared a State of Emergency to make additional 
resources available, formalize emergency actions already underway across multiple state 
agencies and departments, and help the state prepare for a broader spread of COVID-19. 
 
Thereafter, on March 17, 2020, the City Council adopted Resolution 2020-16 declaring a local 
emergency due to COVID-19. The same day, Governor Newsom issued Executive Order N-29-
20, which suspended certain provisions of the Ralph M. Brown Act to allow local legislative 
bodies to conduct meetings telephonically or by other means. Additionally, the State 
implemented a shelter-in-place order, requiring all non-essential personnel to work from home. 
 
Staff quickly worked to set up remote meetings via Zoom for all City Council and Planning 
Commission meetings. The Zoom meetings have allowed the Council, Commissions, and 
Committees to continue to conduct City business from the safety of members’ homes. The City 
has been utilizing Zoom for the past 18 months to conduct nearly all public meetings. The usage 
of Zoom for public meetings has allowed the City to ensure the public’s continued access to 
government meetings while also ensuring the public’s safety. 
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On June 11, 2021, Governor Newsom issued Executive Order N-08-21, which extended the 
ability of agencies to hold remote meetings through September 30, 2021, after which agencies 
anticipated transitioning back to public meetings held in full compliance with the Brown Act. In 
preparation for the return to in-person meetings, staff has been working on acquiring audio and 
visual upgrades for City facilities to conduct hybrid meetings. Although hybrid meetings would 
help to keep the public safe by allowing them to continue accessing the meetings from their 
own home, Councilmembers, Commissioners, Committee members, and staff would need to 
meet in person. 
 
Since the Governor issued Executive Order N-08-21, the Delta variant has emerged, causing a 
spike in cases throughout the state. As a result, the San Mateo County Health Department 
issued a Health Order requiring masks indoors in public places, regardless of vaccination status, 
starting August 3, 2021. 
 
On September 16, 2021, Governor Newson signed Assembly Bill 361 (AB 361), which allows 
cities to continue to meet remotely during proclaimed states of emergency under modified 
Brown Act requirements that are similar but not identical to the rules and procedures 
established by the previous Executive Orders. 
 
AB 361 authorizes local agencies to use teleconferencing without complying with the 
teleconferencing requirements imposed by the Ralph M. Brown Act during a declared state 
of emergency, when state or local health officials have imposed or recommended measures to 
promote social distancing during the proclaimed state of emergency, or when there is an 
imminent risk to the health or safety of attendees. 
 
On October 5, 2021, the City Council adopted Resolution No. 2021-80 under the requirements 
of AB 361 to continue conducting meetings remotely. AB 361 requires the City Council to make 
the findings every 30 days, necessitating the need for this item.   
 
On November 2, 2021, the City Council re-ratified the findings of Resolution No. 2021-80.  
 
DISCUSSION: 
AB 361 will allow local legislative bodies to continue to meet remotely after the September 30, 
2021 expiration of the Governor’s executive orders. A local agency will be allowed to continue 
to meet remotely when: 
 

• The local agency holds a meeting during a declared state of emergency 

• State or local health officials have imposed or recommended measures to promote 
social distancing 

• Legislative bodies declare the need to meet remotely due to present imminent risks to 
the health or safety of attendees 

 
The City meets the requirements to continue holding meetings remotely to ensure the 
health and safety of the public due to the following: 
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• The City is still under a local state of emergency 

• County health orders require that all individuals in public spaces maintain social 
distancing and wear masks 

• The City can’t maintain social distancing requirements for the public, staff, 
Councilmembers, Commissioners, and Committee Members in their meeting spaces 

 
The City cannot ensure social distancing requirements are met inside City facilities where 
the City Council, Planning Commission, Parks and Recreation Commission, Redistricting 
Advisory Committee, Bicycle and Pedestrian Advisory Committee, and Main Street Bridge 
Advisory Committee meet.  
 
Councilmembers, Commissioners, Committee Members, and staff sit well within six feet of each 
other. Moreover, the County’s indoor mask order is still in effect, making it difficult to hear 
what Councilmembers, Commissioners, Committee Members, staff, and public speakers are 
saying. Furthermore, while speaking through masks may be understandable in person, picking 
up speech on microphones for those attending remotely and those watching any livestreams 
would be difficult.  
 
Per AB 361, the City Council would need to declare every 30 days that the City’s legislative 
bodies must continue to meet remotely to ensure the health and safety of the public. Staff 
recommends that the City Council declare these findings are true so these bodies can continue 
to meet remotely. Staff will return with this resolution for re-ratification at the Council’s 1st 
Tuesday meeting each month, at which time the Council can reassess as various health orders 
and COVID-19 parameters change.  
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BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:  November 16, 2021 

 
TO:  Honorable Mayor and City Council 
 
VIA:  Bob Nisbet, City Manager       
 
FROM:  Maziar Bozorginia, Acting Public Works Director/City Engineer 
  Jonathan Woo, Assistant Engineer 
      
TITLE: ADOPTION OF CALTRANS LOCAL ASSISTANCE PROCEDURES MANUAL (LAPM) 

CHAPTER 10: CONSULTANT SELECTION 
______________________________________________________________________________ 
 
RECOMMENDATION: 
Adopt a resolution that affirms: 1) the mentioned recitals are true and correct findings of the 
Half Moon Bay City Council, 2) the Local Assistance Procedures Manual, Chapter 10, Consultant 
Selection dated January 2021 or as amended in future updates, is approved and adopted, 3) 
The Architectural & Engineering (A&E) Services Administration and Procurement Policies 
developed by the City of Half Moon Bay for State and Federal Funded Projects dated March 4, 
2021, are approved and adopted, and 4) Authorizes the City Manager to approve amendments 
to the City's adopted A&E Services Administration and Procurement Policies in consultation 
with the Federal Highways Administration. 
 
FISCAL IMPACT: 
There is no fiscal impact associated with this action. Chapter 10 of the LAPM discusses the 
procurement of Federally Funded Projects for consultants.  
 
STRATEGIC ELEMENT: 
This action supports the Infrastructure and Environment and Healthy Communities and Public 
Safety Elements of the Strategic Plan. 
 
BACKGROUND: 
Caltrans Division of Local Assistance provides guidance to local agencies on consultant selection 
and procurement process related to Federal aid highway projects. Consultant services contracts 
funded in whole, or in part, with Federal aid highway program funds shall be procured in 
accordance with federal requirements of Uniform Administrative Requirements, Cost principles, 
and Audit Requirements for Federal Awards in 2 CFR Part 200. In addition, consultant contract 
for engineering and design, also known as Architectural and Engineering or A&E, must also 
comply with the requirements established in 23 USC Part 112, 40 USC Section 1101-1104 
(Brooks Act), and 23 CFR Part 172. 
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A&E services are defined as “program management, construction management, feasibility 
studies (includes environmental studies and analysis), preliminary engineering, design, 
engineering, surveying, mapping or architectural related services.” 

DISCUSSION: 
The Division of Local Assistance (DLA) policies and procedures for local agency procurement of 
Architectural & Engineering (A&E) requires that Local Participating Agencies (LPAs) adopt 
Chapter 10 of the Local Assistance Procedures Manual (LAPM) for federal-funded A&E 
Contracts. Chapter 10 of the LAPM provides extensive information about the process for the 
selection of Architectural and Engineering Consultants when using Federal Funds and/or State 
Funds. According to the LAPM, there are three different processes that Caltrans requires when 
selecting an Architectural and Engineering consultant: 1) One-Step Request for Proposals, 2) 
One-Step Request for Qualifications, and 3) Two Step Request for Qualifications followed by a 
Request for Proposals. Whichever method is selected, the City is subjected to audits from the 
state to verify all information, invoices, and contracts are documented properly. 
 
ATTACHMENTS: 

1. Resolution  

2. Link to Chapter 10 of LAPM:  

a. https://dot.ca.gov/-/media/dot-media/programs/local-

assistance/documents/lapm/ch10.pdf  
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Resolution No. C-2021-____ 
 

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HALF MOON BAY ADOPTING CALTRANS 
LOCAL ASSISTANCE PROCEDURES MANUAL CHAPTER 10: CONSULTANT SELECTION 

 
WHEREAS, the City of Half Moon Bay is responsible for constructing transportation 

projects that are state and federally funded; and, 
 
WHEREAS, in order to comply with the Federal regulations and due to limited staffing 

and expertise, certain services including, Architectural and Engineering (A&E), are contracted 
out to qualified firms; and, 

 
WHEREAS, the Federal regulations set forth standards for procuring and administering 

A&E contracts; and, 
 

WHEREAS, the provisions of the Brooks Act (40 United States Code, Section 1104) 
requires local agencies to award federally funded engineering and design-related contracts, 
otherwise known as A&E contracts, on the basis of fair and open competitive negotiations, 
demonstrated competence, and professional qualifications (23 CFR 31.201-3); and, 

 
WHEREAS, pursuant to 23 CFR 172.5 (b), local agencies shall develop and sustain  

organizational capacity and provide the resources necessary for the procurement, 
management, and administration of engineering and design related consultant services, 
reimbursed in whole or in part with Federal-Aid Highway Program funding as specified in 23 
U.S.C. 106(g)(4)(A); and, 
 

WHEREAS, the provision 23 CFR 172.5 (b)(1) requires local agencies to adopt written 
policies and procedures for the procurement, management, and administration of engineering 
and design related consultant services in accordance with applicable Federal and State laws and  
regulations; and, 
 

WHEREAS, the State of California Department of Transportation (Caltrans) has 
developed the Local Assistance Procedures Manual (LAPM), Chapter 10, Consultant Selection 
which sets forth policies and procedures to be utilized by local agencies in the procurement and  
management of A&E contracts on state and federal funded transportation projects to ensure 
compliance with applicable Federal and State laws and regulations and to maintain eligibility for  
Federal-Aid reimbursement; and, 

 
WHEREAS, the City of Half Moon Bay has developed additional policies, dated June 2, 

2020, to ensure avoidance of conflict of interests in the performance of A&E services for state 
and federal funded transportation projects; and  
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WHEREAS, the City of Half Moon Bay desires to adopt Caltrans's LAPM Chapter 10 and 
the City's conflict of interest policies for compliance with Federal regulations on the 
procurement and administration of A&E contracts.  

 
NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Half Moon Bay as 

follows:  
1) The above recitals are true and correct findings of the Half Moon Bay City Council.  
2) The Local Assistance Procedures Manual, Chapter 10, Consultant Selection dated 

January 2021 or as amended in future updates, is approved, and adopted.  
3) The A&E Services Administration and Procurement Policies developed by the City of 

Half Moon Bay for State and Federal Funded Projects dated March 4, 2021, are 
approved, and adopted. 

4) Authorizes the City Manager to approve amendments to the City's adopted A&E 
Services Administration and Procurement Policies in consultation with the Federal 
Highways Administration. 
 

***************************************************************** 
I, the undersigned, hereby certify that the foregoing Resolution was duly passed and adopted 
on the 16th day of November 2021 by the City Council of Half Moon Bay by the following vote: 
 
AYES, Councilmembers: 

NOES, Councilmembers: 

ABSENT, Councilmembers: 

ABSTAIN, Councilmembers: 

 
ATTEST:      APPROVED: 
 
 
___________________________   _____________________________ 
Jessica Blair, City Clerk    Robert Brownstone, Mayor 
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BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:    November 16, 2021 

 
TO:   Honorable Mayor and City Council 
 
VIA:   Bob Nisbet, City Manager       
 
FROM:  John Doughty, Public Works Director 

Veronika Vostinak, Sustainability Analyst 
      
TITLE:  BUILDING ELECTRIFICATION ORDINANCE  
______________________________________________________________________________ 
 
RECOMMENDATION:  
Conduct a public hearing, waive first reading, and introduce an ordinance adopting a new 
chapter 14.06 to the Half Moon Bay Municipal Code entitled “Electrification of Buildings.” 
 
FISCAL IMPACT:  
Staff has estimated the direct fiscal impact of ordinance adoption to be approximately $90,000. 

This cost is associated with retrofit of City facilities.  There will be some additional costs of 

administration, but these costs will be absorbed by the operating budgets of Community 

Development and Public Works. 

 

STRATEGIC ELEMENT: 
This action supports the Infrastructure and Environment and Healthy Communities and 
Public Safety Elements of the Strategic Plan. 
 
BACKGROUND: 
The City Council conducted a community study session on building electrification policy 
opportunities on February 2, 2021.  Following community input, the City Council directed staff 
to prepare a draft ordinance that addressed the following policy areas: 
 

1. No new Fuel Gas hookups; all new construction (residential and commercial) must be 

built all-electric 

2. Any appliance that is replaced within an existing building must be replaced with an 

electric alternative 

3. All Fuel Gas lines must be capped and/or decommissioned by January 1, 2045 
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A draft ordinance was prepared and released on April 22, 2021. Consistent with Council 
direction, the City initiated a robust public outreach effort between its release and September 
15, 2021.   
 
On September 21, 2021, the City Council conducted a study session to receive a report on 
community feedback on the draft ordinance. The item was continued to October 5th for 
additional review and direction. 
 
During the October 5, 2021 Study Session, staff held a guided discussion with the City Council to 
address policy decision points necessary to update the draft ordinance and ready the document 
for introduction.  
 
For more information and background on this building electrification policy, please refer to the 
staff reports published for the February 2, 2021 Study Session and September 21, 2021 Study 
Session. 
 
DISCUSSION: 
At the October 5, 2021 Study Session, the City Council was guided through discussion on broad 
policy issues related to building electrification.  This was followed by a more detailed discussion 
focused on narrowing down specifics related to timeline and scope of major provisions within 
the proposed Ordinance. The City Council reaffirmed the broad policy direction to require: 
 

1. All-Electric New Construction for Residential and Non-Residential Buildings; 
2. A prohibition on the Conversion of any Existing All-Electric Buildings to Mixed-Fuel 

Buildings; and 
3. That any existing Fuel Gas lines are capped and/or decommissioned by January 1, 2045. 

 
Council deliberations subsequently focused on more nuanced aspects of the policy direction 
including provisions related to retrofit requirements, timing, and exceptions for existing 
Residential and Non-Residential Buildings. The updated Draft Ordinance, included as 
Attachment 1, reflects the direction from the October 5th study session where there was 
consensus among at least three Councilmembers. A copy of the tables used to track the 
conversation at the Study Session is included as Attachment 2 of this staff report. Attachment 3 
summarizes the substantive changes from the Draft Ordinance published on April 22, 2021. 
A summary of the provisions included within the draft ordinance where there was consensus 
among at least three Councilmembers is also outlined in the table below. 
 

Title Description Effective Date Location in 
Draft 

Requirement for All-Electric 
Newly Constructed Buildings 

All newly-constructed buildings must 
be built using all-electric design 

30 days after 
Ordinance 
adoption 

14.06.030 
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Conversion to Mixed-Fuel 
Buildings Prohibited (Residential) 

No existing All-Electric Residential 
Buildings may be converted to a 
Mixed-Fuel Building 

30 days after 
Ordinance 
adoption 

14.06.040(A) 

Conversion to Mixed-Fuel 
Buildings Prohibited (Non- 
Residential) 

No existing All-Electric Non-
residential buildings may be 
converted to a Mixed-Fuel Building 

January 1, 2025 14.06.040(B) 

Major Remodels1 of Residential 
and Non-Residential Buildings 

Entire Building (unit) must be fully 
electrified (including the 
replacement of Fuel Gas appliances) 
at the time of Major Remodel 

January 1, 2025 14.06.040 

Minor Remodels of Residential 
and Mixed-Use Buildings 
 

If the Minor Remodel involves an 
area that includes a Fuel Gas 
appliance, the area where the 
appliance is installed must be 
Electrically Pre-Wired for future 
installation of an electric appliance 

30 days after 
Ordinance 
adoption 

14.06.060(A) 

New Appliances Any new appliances installed in an 
Existing Residential, Non-Residential, 
or Mixed-Use Building shall be all-
electric 

30 days after 
Ordinance 
adoption 

14.06.070 

Exchange of Appliances 
(Residential) 

At the time an appliance is replaced 
(end of life or voluntary upgrade) 
within a Residential Building, that 
appliance must be replaced with an 
electric equivalent 

January 1, 2023 14.06.080(A) 

Exchange of Appliances (Non-
Residential and Mixed-Use) 

At the time an appliance is replaced 
(End of life or voluntary upgrade) 
within a Non-Residential or Mixed-
Use Building, that appliance must be 
replaced with an electric equivalent 

January 1, 2025 14.06.080(B) 

Termination of Gas Services All gas lines must be 
capped/decommissioned by January 
1, 2045 

January 1, 2045 14.06.090 

Exception: Existing Deed 
Restricted Affordable Housing 

Existing Deed Restricted Affordable 
Housing Buildings are exempt from 
Major/Minor Remodel, New 
Appliance and Exchange of Appliance 
provisions until January 1, 2027. 

Expires January 
1, 2027 

14.06.100(A) 

Exception: PG&E CARE/FERA 
Customers 

Owner/Occupants that participate in 
PG&E’s income-qualified CARE or 
FERA Programs are exempt from 

Expires January 
1, 2027 

14.06.100(B) 

 
1 The City Council did not come to a consensus on the square footage of an alteration/addition that would 
constitute a trigger for Major vs. Minor Remodel. See “Definition of Major Remodel” on pages 4 and 5. 
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Major/Minor Remodel, New 
Appliance and Exchange of Appliance 
provisions until January 1, 2027. 

Exception: Existing Commercial 
Greenhouses 

Existing Commercial Greenhouses 
are exempt from Major/Minor 
Remodel, New Appliance and 
Exchange of Appliance provisions 
until January 1, 2030. 

Expires January 
1, 2030 

14.06.100(C) 

Exception: Wastewater 
Treatment Plants 

Commercial Greenhouses are 
exempt from Ordinance until 2045. 

Expires January 
1, 2030 

14.06.100(D) 

Exception: Propane Use Outside 
of Building Envelope 

Propane Use outside of building 
envelope is exempt from Ordinance. 

N/A 14.06.100(E) 

 
 
There were a few policy areas where the City Council was not able to come to a consensus.  
These sections and other sections requiring City Council input are highlighted in the Draft 
Ordinance (Attachment 1) and within the discussion tables (Attachment 3) in blue. More detail 
regarding these sections is outlined below. 
 
Applicability for New Construction, Section 14.06.030  
 
The City Council requested that staff include some flexibility for owners who may have invested 
in building plans and/or are in the process of applying for permits for any new Mixed-Fuel 
buildings prior to the ordinance introduction.  Staff has included provisions within the draft 
ordinance to provide “in-process” applicants additional time to proceed with permitting and 
commencement of construction without needing to comply with the all-electric new 
construction provisions, so long as construction commences before January 1, 2023. However, 
for buildings for which construction commences after the effective date of the Ordinance but 
before January 1, 2023, those buildings need not be all-electric but must, Electrically Pre-Wire 
for future electric appliances. 
   
Definition of Major Remodel, Section 14.06.020 (L/M) 
 
As currently drafted and recommended, a Major Remodel of any Residential or Non-Residential 
Building would trigger the requirement to fully electrify the entire building at the time of 
remodel. This requirement would include the replacement of all Fuel Gas appliances with 
electric equivalents at the time of remodel. 
 
The City Council did not come to a consensus on the definition of “Major Remodel.” Staff had 
proposed that Major Remodel be defined as the alteration and/or addition of an existing 
residential or non-residential structure of either 500 square feet or 750 square feet.   Staff 
indicated at the study session that either of the two potential triggers were viable options and 
supported within other provisions of the Municipal Code.  Per State Law, the area of any new 
addition and/or alteration of a space that is being converted to a new Accessory Dwelling Unit 
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(ADU), may not be included in the calculation of area used to trigger modifications or upgrades 
to the main house. City Council requested more information and examples of previous 
remodels and additions of both 500 square feet and 750 square feet to better inform their 
decision making. Staff reviewed the permit applications received over the past two years and 
found there were sixteen (16) projects that included alterations or additions between 500 and 
749 square feet and thirty (30) additional projects that included alterations or additions that 
were equal to or greater than 750 square feet.  
 
Of the sixteen (16) projects that included additions or alterations of areas between 500 and 749 
square feet, eight (8) included additions or conversions that resulted in new ADUs. Of the 
remaining eight (8) projects, seven (7) included remodels of kitchens, bathrooms, laundry 
rooms or a combination of the three. Only one (1) project added only a living room and office 
space. If the Ordinance were in place with a Major Remodel trigger set at 750 square feet, the 
majority of these smaller remodels would have likely triggered the “Minor Remodel” 
requirement. This would mean any areas within the minor remodel that included a Fuel Gas 
appliance would have needed to be Electrically Pre-Wired to prepare for the installation of an 
electric appliance before the existing appliance is reinstalled. In the event one of these 
appliances were to be upgraded or replaced as part of the remodel, this would trigger the 
“Replacement of Appliances” requirement which would require a conversion to an electric 
appliance at that time. 
 
Of the thirty (30) projects that included additions or alterations of spaces 750 square feet or 
greater, twelve (12) of these resulted in new ADUs. Of the remaining eighteen (18), the vast 
majority of these projects included major alterations such as, large-scale remodels of three or 
more rooms, large additions, or layout changes, and/or structural alterations. 
 
The current draft defines a Major Remodel as any alteration or addition of an existing building 
that is equal to or greater than 750 square feet.  The ordinance also has been updated to clarify 
that minor maintenance improvements such as window replacements, dry rot repair, outdoor 
deck repair/additions, and energy efficiency upgrades alone would not trigger the requirement 
of Major Remodel. 
 
Exception for PG&E CARE and FERA Customers, Section 14.06.100(B)  
 
The City Council provided direction to include a delay in the implementation of the Ordinance 
provisions regarding existing Residential Buildings for PG&E CARE customers until 2027. This 
delay would provide more time for these building owners to prepare for these retrofits and for 
regional incentive programs to become available. Staff has added PG&E’s FERA customers to 
this provision and applies the delay for Owner-Occupants.  
 
Extended Delay for Commercial Kitchens (Not included in draft)  
 
The City Council did not reach consensus on whether commercial kitchens should be given 
additional time to comply with electrification retrofit requirements for existing buildings. Staff 
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would like to receive direction from the City Council if this exception should be added to the 
Draft Ordinance.  As drafted, commercial kitchens would be required to comply with Ordinance 
provisions starting January 1, 2025. 
 
Minor Remodels of Non-Residential Buildings (Not included in draft) 
 
The City Council reached a consensus that requirements to require electrification of Non-
Residential Buildings during a Major Remodel should be revisited within two years. Staff plans to 
return to revisit this provision with the City Council sometime in 2023. 
 
Next Steps 
If there is consensus to proceed with the items highlighted within the draft in blue as is, the 
Ordinance may be introduced. However, if the Council would like to see additional edits, the 
item may be continued to December 2, 2021 or renoticed for a meeting in early 2022. 
 
ATTACHMENTS: 
Attachment 1: Ordinance 
Attachment 2: Discussion Tables from October 5, 2021 Study Session 
Attachment 3: Summary of Major Changes from April 22, 2021 Draft Ordinance 
Attachment 4: Comments from October 5, 2021 to November 12, 2021 
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ORDINANCE NO. C-2021-____ 
 

ORDINANCE AMENDING THE HALF MOON BAY MUNICIPAL CODE TO ADD A NEW CHAPTER 
14.06 TO TITLE 14 ENTITLED “ELECTRIFICATION OF BUILDINGS” 

 
THE COUNCIL OF THE CITY OF HALF MOON BAY DOES ORDAIN AS FOLLOWS:  

 

Section 1.  Findings. The City Council of the City of Half Moon Bay hereby adds a new 
Chapter 14.06 (“Electrification of Buildings”) to Title 14 of the Half Moon Bay Municipal Code. 
The City Council finds and declares as follows:  
 

(a) Health and Safety Code Section 18941.5, with reference to Section 17958.7, allows for 

more restrictive local amendments to the current California Building Standards Code (“Building 

Codes”) that are reasonably necessary because of local climatic, geological, or topographical 

conditions.  

(b) The Half Moon Bay City Council expressly declares that these proposed amendments 

to the Building Codes are reasonably necessary because of local climatic, topographical, and 

geological conditions, and hereby adopts the findings of reasonable necessity as set forth in 

Attachment A accompanying this ordinance. 

(c) Express findings that these modifications to the Building Codes are reasonably 

necessary are hereby made and will be filed with the California Building Standards Commission 

in accordance with California Health and Safety Code Section 17958.7 before this ordinance takes 

effect. 

(d) Failure to address and significantly reduce greenhouse gas emissions could result in 

rises in sea level that could put at risk Half Moon Bay homes and businesses, public facilities, and 

portions of major local and regional transportation infrastructure.  

(e) Due to changes in rainfall patterns expected with climate change, the City of Half Moon 

Bay is likely to be subject to more severe weather events, including droughts as well as more 

intense storms that increase the risks of, and have actually resulted in, extreme wildfires, erosion, 

overland local flooding and landslides.  

(f) It is expected that climate change will result in further severe and frequent extreme 

heat events, intensifying local heat islands and putting vulnerable populations at health risk, 

which has already occurred at unprecedented levels with sea level rise and widespread wildfires 

in the area. 

(g) In 2016, the State of California enacted Senate Bill (SB) 32 to require greenhouse gas 

emissions to be reduced to 40 percent below 1990 levels by 2030.  
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(h) In 2018, Governor Brown signed Executive Order (EO) B-55-18 which calls 
for California to achieve carbon neutrality as soon as possible, and no later than 2045. 

 
(i) The City of Half Moon Bay is preparing its Climate Action and Adaptation Plan to, at 

minimum meet State emissions goals established in SB32 and EO B-55-18. 
 

(j) Based upon the latest available data, 48 percent of Half Moon Bay’s local greenhouse 

gas emissions came from buildings, with 80 percent of that total coming from onsite Fuel Gas 

combustion. 

(k) Without significant reductions in Fuel Gas combustion within existing buildings, Half 

Moon Bay is unlikely to achieve its greenhouse gas reduction targets.  

(l) The City Council has identified electrifying buildings as a necessary strategy to achieve 

the City’s 2030 and 2045 greenhouse gas reduction targets.  

(m) Half Moon Bay primarily receives electricity from Peninsula Clean Energy, whose 

electricity portfolio is 100% carbon free as of January 2021, prioritizing local renewable 

generation and local green jobs development.  

(n) Onsite Fuel Gas combustion is known to lead to elevated levels of harmful indoor air 

pollutants that disproportionately affect frontline communities, including people of color, 

immigrants, indigenous communities, low-income people, those with disabilities, and the 

unhoused.  

(o) The indoor air pollutants that arise from onsite Fuel Gas combustion have been shown 

to contribute to respiratory ailments such as asthma, such that children living in homes with gas 

cooking are 42 percent more likely to have asthma. 

(p) Fuel Gas infrastructure and pipelines contribute to the risk of fires and explosions such 

as the 2010 San Bruno pipeline explosion, with the risk magnified in cases of major earthquakes. 

(q) Climate disruption is being fueled by the burning of fossil fuels, including “natural gas,” 

oil, and coal, and the disruption is already having devastating impacts on those who can least 

afford it and are least responsible for the problem. 

(r) Requiring all newly constructed buildings to be all-electric will create the groundwork 

for clean energy technologies to proliferate and become cost-competitive, and provide the 

impetus for workforce development in clean energy technologies and building electrification 

retrofits, such that it will be easier for existing buildings to become all-electric. 

(s) Highly efficient buildings enhance Half Moon Bay’s public health, welfare, and 

resiliency by promoting environmental and economic health and safety through the design, 

construction, maintenance, and operation of buildings.  

32



 

 

(t) It is reasonably necessary to require buildings to produce renewable, low-carbon 

electricity and to reduce energy consumption through efficient design in order to reduce the 

effects of climate change (which have already been experienced locally through sea level rise and 

wildfires), reduce regional pollution, improve overall safety, and improve resilience to climate 

change.  

(u) Costs for all-electric new construction have been shown to be on par with or less than 

those for mixed-fuel construction in the Half Moon Bay climate zone. 

(v) On February 2, 2021, the City Council conducted a study session on Building 

Electrification and directed staff to prepare a draft ordinance for consideration by the community 

and City Council. 

(w) The requirements specified in this Ordinance were the subject of stakeholder 

outreach from June through September 2021, including public meetings and individual 

stakeholder interviews. 

(x) On September 25 and October 5, 2021, the City Council conducted additional study 

sessions to provide policy guidance on the draft Building Electrification ordinance. 

(y) Half Moon Bay can help lead the climate change movement by implementing climate 

solutions to benefit all people in our community, particularly those that have been disadvantaged 

by air pollution and other environmental harms in our most vulnerable communities. 

Section 2.  Addition of Chapter 14.06 to Title 14 of the HALF MOON BAY Municipal Code. 
The Half Moon Bay Municipal Code is hereby amended with the addition of Chapter 14.06, 
“Electrification of Buildings,” which is adopted as set forth in Attachment B. Attachment B of this 
Ordinance is incorporated herein in its entirety. 

 
Section 3.  Severability.  If any section, sentence, clause or phrase of this Ordinance is for 

any reason held to be invalid or unconstitutional by a decision of any court of competent 
jurisdiction, such decision shall not affect the validity of the remaining portions of this Ordinance. 
The City Council herby declares that it would have passed this Ordinance and adopted this 
Ordinance and each section, sentence, clause or phrase thereof, irrespective of the fact that any 
one or more section, subsections, sentences, clauses or phrases be declared invalid or 
unconstitutional. 

 
Section 4.  California Environmental Quality Act.  The City Council finds that this 

Ordinance is exempt from CEQA under CEQA Guidelines section 15061(b)(3) on the grounds that 

the standards contained therein are more stringent than those set forth in the State Building 

Standards Code, and as a result there are no reasonably foreseeable adverse impacts or 

possibility that the activity in question may have a significant effect on the environment. Given 

Half Moon Bay’s clean energy sources, this Ordinance’s provisions requiring a shift from fuel gas 
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to electricity will not have any significant effect on the environment. In particular, all Half Moon 

Bay energy customers are automatically enrolled in the Peninsula Clean Energy (PCE) EcoPlus 

Service, which provides 100% Carbon Free Electricity. PCE generates electricity from 50% 

renewable sources, and all customers may opt into PCE’s Eco100 tier, which generates energy 

from 100% renewable sources. There is no reasonable possibility that increasing the City’s 

reliance on these clean and renewable energy sources could have a significant effect on the 

environment.  The Ordinance is also exempt from CEQA under CEQA Guidelines section 15308, 

because it is a regulatory action for the protection of the environment. The foregoing 

determination is made by the City Council in its independent judgment. 

Section 5.  Publication.  The City Clerk of the City of Half Moon Bay is hereby directed to 

publish this Ordinance, or the title hereof as a summary, pursuant to Government Code Section 

36933, once within fifteen (15) days after its passage in the Half Moon Bay Review, a 

newspaper of general circulation published in the City of Half Moon Bay. 

 

Section 6.  Effective date.  This Ordinance shall take effect and be in force on the 

thirtieth (30th) day from and after its final passage. 

 

INTRODUCED at a regular meeting of the City Council of the City of Half Moon Bay, California, 

held on the ____ day of ___, 2021, by the following vote:  

 

Ayes, Councilmembers: __________________________________ 

Noes, Councilmembers: __________________________________ 

Absent, Councilmembers: __________________________________ 

Abstain, Councilmembers: __________________________________ 

 

ATTEST: 

 

___________________________    _______________________ 

Jessica Blair, City Clerk      Robert Brownstone, Mayor  
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Attachment A 

Section 1. Findings: The City Council hereby finds the following facts to be true: 
 

A. Scientific evidence has established that natural gas combustion, procurement and 

transportation produce significant greenhouse gas emissions that contribute to global 

warming and climate change; 

B. On June 18th, 2019, the Half Moon Bay City Council adopted a climate emergency 

declaration, calling for a mobilization effort to end citywide greenhouse gas emissions as 

quickly as possible; 

C. The City of Half Moon Bay is preparing its Climate Action and Adaptation Plan to, at 

minimum meet State emissions goals established in SB32 and EO B-55-18; and 

D. Substituting electric systems in new buildings fueled by clean energy supplied by 

Peninsula Clean Energy is linked to significantly lower greenhouse gas emissions and is 

cost competitive because the most cost-effective time to integrate electrical 

infrastructure is in the design phase of a building project because building systems and 

spaces can be designed to optimize the performance of electrical systems and the project 

can take full advantage of avoided costs and spaces requirements from the elimination of 

natural gas piping and venting for combustion air safety; 

E. The additions and modifications to the California Building Standards Code listed below 

are reasonably necessary because of the following local climatic, geologic and 

topographical conditions: 

1. The City limits of Half Moon Bay includes and borders areas that are considered 

by the State Fire Hazard Severity zone mapping system to be of High and Very High 

fire hazard.  As such, the City is extremely vulnerable to wildfires. Human activities 

releasing greenhouse gas into the atmosphere cause increases in worldwide 

average temperature, drought conditions, vegetative fuel, and length of fire 

seasons, all of which have the potential to affect Half Moon Bay; 

2. Half Moon Bay is within the Coastside Fire Protection District, which is located 

within a high activity seismic Zone 4. The San Andreas Fault, as well as faults that 

are not fully charted, are within immediate boundaries of the District. The seismic 

geological conditions present a very severe potential for multiple fires, major 

breakage of water mains, major breakage of natural gas mains, multiple electrical 

power failures, multiple collapsed structures, large number of calls for emergency 

medical aid, all of which may occur simultaneously during a seismic event; 

3. In the event of a natural disaster such as earthquake or fire, the natural gas 

infrastructure in and around the City of Half Moon Bay presents risks to the life 

and safety of residents and first responders. Moreover, the electric grid system 
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can be brought back online more swiftly than the natural gas pipeline when the 

community is recovering from such an event; 

4. Half Moon Bay is situated along the Pacific Coastline and the potential impacts of 

sea level rise are anticipated to increase the City’s exposure to shoreline hazards. 

Human activities releasing greenhouse gas into the atmosphere contribute to sea 

level rise. Rising sea levels are likely to affect the amount of area in the City at risk 

of coastal flooding, the rate of erosion along the shoreline and bluffs, the area of 

the City’s tsunami inundation zone, and potential seawater intrusion into riparian 

systems and groundwater supplies. Loss of shoreline due to rising waters may also 

threaten the stability of coastal habitats, recreation areas, public access, and 

infrastructure; and 

5. It is reasonably necessary to require buildings to produce renewable, low-carbon 

electricity and to reduce energy consumption through efficient design in order to 

reduce the effects of climate change (which have already been experienced locally 

through sea level rise and wildfires), reduce regional pollution, improve overall 

safety, and improve resilience to climate change. 

Based on the above facts, the City Council finds that Half Moon Bay’s local, geological, 
topographical, and climatic conditions require amendments to the California Building Standards 
Code to establish more restrictive conditions to reduce greenhouse gas emissions in new and 
existing buildings, thereby reducing the environmental and health hazards produced by the 
consumption and transportation of natural gas as summarized in the matrix included hereto in 
Section 2. 
 

Section 2. Matrix of Justifications. 
 

Matrix of Justifications for Electrification of Buildings (Half Moon Bay Municipal Code Chapter 14.06) 
Half Moon Bay Municipal Code 

Section(s) 
Title Justification  

(see Section 1) 

14.06.030 Requirement for All-Electric Newly Constructed 
Buildings 

1-5 

14.06.040 Prohibition on Conversion to Mixed-Fuel Buildings 1-5 

14.06.050 Major Remodels  1-5 

14.06.060 Minor Remodels 1-5 

14.06.070 New Appliances  1-5 

14.06.080 Exchange of Appliances 1-5 

14.06.090 Termination of Gas Services 1-5 
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Attachment B 

Chapter 14.06 is hereby added to Title 14 of the Half Moon Bay Municipal Code to read as 
follows:  

Chapter 14.06 ELECTRIFICATION OF BUILDINGS  

Sections 

14.06.010—Title  

14.06.020—Definitions 

14.06.030—Requirement for All-Electric Newly Constructed Buildings  

14.06.040—Prohibition on Conversion to Mixed-Fuel Buildings 

14.06.050—Major Remodels  

14.06.060—Minor Remodels 

14.06.070—New Appliances 

14.06.080—Exchange of Appliances 

14.06.090—Termination of Gas Service 

14.06.100--Exceptions 

14.06.110—Infeasibility Waiver 

14.06.120—Appeal  

14.06.130—Periodic Review 

14.06.140—Violations  

 

14.06.010 Title 

This chapter shall be known as “Electrification of Buildings.” 

14.06.020 Definitions 

A.  “Accessory Dwelling Unit” shall have the same meaning as specified in Section 18.02.040 of 
the Half Moon Bay Municipal Code. 

B. “Affordable Housing” shall have the same meaning as specified in Section 18.02.040 of the 
Half Moon Bay Municipal Code. 

C. “All-Electric Building” or “All-Electric Design” is a building or building design that uses a 
permanent supply of electricity as the source of energy for all space heating, water heating 
(including pools and spas), cooking appliances, and clothes drying appliances, and has no Fuel 
Gas plumbing installed in the building.  
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D. “All-Electric Conversion” shall mean the conversion of a Mixed-Fuel building to a building that 
uses a permanent supply of electricity as the source of energy for all space heating, water 
heating (including pools and spas), decorative uses and lighting, cooking appliances, clothes 
drying appliances, and in which any previously existing Fuel Gas plumbing connection is 
capped or decommissioned. 

E. “Building” shall have the same meaning as specified in Section 18.02.040 of the Half Moon 
Bay Municipal Code. 

F. “Commercial Greenhouse” shall have the same meaning as specified in Section 18.02.040 of 
the Half Moon Bay Municipal Code. 

G. “Dwelling Unit” shall have the same meaning as specified in Section 18.02.040 of the Half 
Moon Bay Municipal Code. 

H. “Electrically Pre-Wire" shall mean to install necessary electrical components to permit future 
conversion to electric appliances. The required Pre-Wiring measures shall include the 
following: 

a.  A dedicated circuit, phased appropriately, for each appliance, with a 
minimum amperage requirement for a comparable electric appliance 
(see manufacturer’s recommendations) with an electrical receptacle 
or junction box that is connected to the electric panel with 
conductors of adequate capacity, extending to within 3 feet of the 
appliance and accessible with no obstructions. Appropriately sized 
conduit may be installed in lieu of conductors; 

b. Both end of the conductor or conduit shall be labeled with the words 
“For Future Electric appliance” and be electrically isolated; 

c.  A circuit breaker shall be installed in the electrical panel for the 
branch circuit and labeled for each circuit (i.e., “For Future Electric 
Range”) and; 

d. All electrical components, including conductors, receptacles, 
junction boxes, or blank covers related to this section shall be 
installed in accordance with the California Electric Code. 

I. “Exchange of Appliances” shall mean the voluntary or mechanically necessary replacement 
of appliances for space heating or cooling, exterior heating, decorative uses and lighting, 
water heating (including pools and spas), cooking, clothes drying, and onsite generation of 
electricity (except where primarily fueled by onsite digestion of organic material or where 
onsite generation is only utilized during emergencies as backup generation) with other 
appliances. 
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J. “Fuel Gas” shall be as defined in the California Plumbing Code Section 208.0 and the 
California Mechanical Code Section 208.0. 

 

K. “Junior Accessory Dwelling Unit” means a unit as defined in California Government Code 
Section 65852.22. 
 

L. “Major Remodel” means any alteration or addition of floor area to an existing building that is 
equal to or greater than 750 square feet.  

M. “Minor Remodel” means any alteration or addition of less than 750 square feet to an existing 
building.  

N. “Mixed-Fuel Building” means a building that uses Fuel Gas as fuel for space heating or cooling, 
exterior heating, decorative uses or lighting, water heating (including pools and spas), cooking 
appliances, clothes drying appliances, or onsite generation of electricity (except where 
primarily fueled by onsite digestion of organic material).  

O. ‘”Mixed-Use Building” shall have the same meaning as specified for “Mixed Use” in Section 
18.02.040 of the Half Moon Bay Municipal Code. 

P. “Newly Constructed Building” is a building that has never before been used or occupied for 
any purpose. 
 

Q. “Non-Residential Building” shall have the same meaning as specified in the California Energy 
Code Section 100.1. 

 

R. “Owner-Occupant” is a resident of a property who holds the title to that property. 

S. “Residential Building” means a building in which sleeping accommodation is provided for 
normal residential purposes and includes one or more family dwellings, including private 
garages of such buildings. 
 

T. “Reinstall” means to place or fix an existing appliance that had been previously removed 
from an existing building due to Minor Remodel or repair of the surrounding building area 
back into the same existing building to be used until the end of the appliance’s useful life.  
 

14.06.030 Requirement for All-Electric Newly Constructed Buildings 

Newly Constructed Buildings shall meet the definition of an All-Electric Building and shall be 
designed using an All-Electric Design. 

Exceptions:  

1. This section shall not apply to development projects that have obtained vested rights 
pursuant to state law prior to the effective date of this Ordinance. 
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2. This section shall not apply under the following conditions: 

1. A Coastal Development Permit, if required, has been issued and remains valid; 

2. All building and related permits have been issued and remain valid; and 

3. Construction has commenced prior to January 1, 2023. 
 
Note: Buildings where construction has commenced after the effective date 
of this Ordinance but prior to January 1, 2023 shall Electrically Pre-Wire for 
future electric appliances in any location where a Fuel Gas appliance is 
installed. 

3. New and existing Accessory Dwelling Units and Junior Accessory Dwelling Units that are 
attached or wholly within an existing Mixed-Fuel Residential Building may utilize an 
existing Fuel Gas appliance for water heating and space heating until January 1, 2045.  For 
clarification, any new appliances installed in a new or existing Accessory Dwelling Unit or 
Junior Accessory Dwelling Unit must be powered by electricity only, pursuant to section 
14.06.070. 

14.06.040 Prohibition on Conversion to Mixed-Fuel Buildings 

A. Residential Buildings. No existing All-Electric Building may be converted into a Mixed-Fuel 
Building on or after the effective date of this Chapter. 

B. Non-Residential and Mixed-use Buildings. No existing All-Electric Building may be 
converted into a Mixed-Fuel Building on or after January 1, 2025. 

14.06.050 Major Remodels  

A. Residential, Non-Residential and Mixed-Use Buildings. The entire Building shall be 
converted to All-Electric as part of any Major Remodel on or after January 1, 2025. 

Exception: Basic maintenance projects including but not limited to window replacements, 
energy efficiency projects, dry rot repair, floor covering replacements, or 
additions/renovations of outdoor decks. 

Note: Any conversion of existing space or added floor area associated with a new 
Accessory Dwelling Unit or Junior Accessory Dwelling Unit shall not be considered in the 
calculation of square footage for a Major Remodel of an existing structure. 

B. The requirements of this section shall apply at the time of completed building permit 
application. 
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14.06.060 Minor Remodels  

 
A.  Residential Buildings and Mixed-Use Buildings. Existing Fuel Gas appliances may be 

Reinstalled and utilized until the end of their useful life, including during minor remodels. 
Upon Reinstallation, Fuel Gas appliance locations shall also be Electrically Pre-Wired for 
future electric appliance installation. 

B. The requirements of this section shall apply at the time of Minor Remodel, whether or 
not a building permit is required. 

C. The addition of a Junior Accessory Dwelling Unit, the conversion of existing floor space 
into an Accessory Dwelling Unit, or the addition of an attached Accessory Dwelling Unit 
that is less than 750 square feet qualifies as a Minor Remodel.  

14.06.070 New Appliances  

Any new appliances installed in an Existing Residential, Non-Residential, or Mixed-Use Building 
shall be powered by electricity only. 

 
14.06.080 Exchange of Appliances  
 

A. Residential Buildings. On or after January 1, 2023, all Exchange of Appliances shall be to 
appliances powered by electricity only.  

 
B. Non-Residential and Mixed-Use Buildings. On or after January 1, 2025, all Exchange of 

Appliances shall be to appliances powered by electricity only. 
 

C. The requirements of this section shall apply at the time of Exchange of Appliances, 
whether or not a building permit is required. 

 
14.06.090 Termination of Gas Service 

 
No later than January 1, 2045, all buildings within Half Moon Bay shall be All-Electric Buildings or 
All-Electric Conversions and all Fuel Gas plumbing lines shall be capped and/or decommissioned.  

14.06.100 Exceptions 

 
A. Existing Deed Restricted Affordable Housing shall be exempt from Section 14.06.040, 

14.06.050, 14.06.070, and 14.06.080 until January 1, 2027.  

B. Where the Owner-Occupant is a participant in the PG&E CARE or FERA Program, that 
Owner-Occupant shall be exempt from Sections 14.06.050, 14.06.060, 14.06.070, and 
14.06.080 until January 1, 2027.  
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C. Existing Commercial Greenhouses shall be exempt from Sections 14.06.050, 14.06.060, 
14.06.070, and 14.06.080 until January 1, 2030. 

D. Wastewater Treatment Facilities shall be exempt from this Chapter until January 1, 2045.  

E. The requirements of this Chapter shall not apply to the use of portable propane 
appliances for use outside of the building envelope, such as outdoor cooking, outdoor 
heating appliances, and emergency backup power generation. 

14.06.110 Infeasibility Waiver 

A. Waiver. If an applicant for a permit for a Newly Constructed Building, Major Remodel, 

Minor Remodel, New Appliance or an Exchange of Fuel Gas Appliance believes that 

physical or technical circumstances exist that make it technically or physically infeasible 

to meet the requirements of this Chapter in part or in whole, the applicant may request 

an infeasibility waiver as set forth below. Financial considerations alone shall not be a 

sufficient basis for technical or physical infeasibility. In applying for an exemption, the 

burden is on the Applicant to show infeasibility. 

B. Application Process. An applicant may apply for an infeasibility waiver by submitting a 

written letter of justification for an infeasibility waiver as early as practicable. Where the 

project involves issuance of a Coastal Development Permit (CDP) the waiver request shall 

be filed concurrently and considered concurrently with the CDP. The applicant shall 

indicate in their letter of justification the maximum threshold of compliance he or she 

believes is feasible for the project and the circumstances that make it infeasible to fully 

comply with this Chapter. Circumstances that constitute infeasibility include, but are not 

limited to the following: 

1. There is conflict with another City regulation, such as those requiring historic 

preservation; 

2. There is a lack of commercially available materials, appliances, and/or 

technologies to comply with the requirements of this Chapter; 

3. Applying the requirements of this Chapter would effectuate an unconstitutional 

interference. 

C. Review of Exemption. Where the City Manager or his/her designee determines that it is 

infeasible for the applicant to fully meet the requirements of this Chapter based on the 

information provided, the City Manager or his/her designee shall determine the 

maximum feasible threshold of compliance reasonably achievable for the project and 

condition the approval accordingly. The decision of the City Manager or his/her designee 

shall be provided to the applicant in writing. If an exemption is granted but the City 

Manager or his/her designee determines that the applicant can still achieve a certain 
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threshold of compliance, the applicant shall be required to comply with this Chapter in all 

other respects and shall be required to achieve, in accordance with this Chapter, the 

threshold of compliance determined to be achievable by the City Manager or his/her 

designee.   

D. Final Determination.  If the City Manager or his/her designee determines that it is 

reasonably possible for the applicant to fully meet the requirements of this Chapter, the 

request for an exemption shall be denied and the City Manager or his/her designee shall 

so notify the applicant in writing.  

 

E. Expiration. The City Manager or his/her designee shall not grant infeasibility waivers on 

or after January 1, 2045. All Infeasibility Waivers granted previously shall expire on 

January 1, 2045.  

14.06.120 Appeal 

A. Any aggrieved Applicant may appeal the determination of the City Manager or his/her 

designee regarding the granting or denial of an exception or infeasibility waiver pursuant 

to this Chapter. 

B. Any appeal must be filed in writing with the City Clerk not later than fourteen (14) days 

after the date of the City’s determination. The appeal shall state the alleged error or 

reason for the appeal. 

C. The appeal shall be processed and considered by the City Council in accordance with the 

provisions of the Half Moon Bay Municipal Code. 

14.06.130 Periodic Review 

A. The City intends for all buildings to be fully electrified by 2045 and thus monitoring and 

managing implementation is necessary. 

B. The City Council shall review this Chapter in line with the triannual building code adoption 

cycle to ensure it is at least as stringent as State Code and to ensure progress under this 

Chapter is sufficient in conjunction with the City’s Greenhouse Gas Emission Reduction Goals. 

14.06.140 Violations 

An owner of a building, a tenant and/or an agent representing the owner subject to this Chapter 

who fails to comply with any of requirements of this Chapter shall be subject to fines and 

penalties contained in Title 4 (Code Enforcement) and any other enforcement provisions 

authorized by the California Building Code or related Codes. 
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Brownstone Ruddock Jimenez Penrose Rarback Consensus

New Construction
Ordinance Immediately Applies to All New Residential and 

Commerical Construction
(No New Gas Meters for New Construction)

Gas Service
Gas Lines Capped/Decommissioned by 2045*

No New Gas Meters or Permanent Propane Tanks 
(Existing Buildings)

Existing Buildings
Incude Electrification Requirements for Major Remodels

Include Requirement(s) to Retrofit Exisiting Residential Buildings 
before 2045

Include Requirement(s) to Retrofit Existing Commercial Buildings 
before 2045

Exemption or Delay for Greenhouses before 2045 2030 2030 2030 2030

*If selected, any exemptions or ommissions (Tables 3&4)  would expire 
by 2045 Yes

Maybe
No

Table 1 -- Broad Electrification Policy
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Brownstone Ruddock Jimenez Penrose Rarback Consensus

Fully Electrify Additions/Renovations Involving  
> 500 or 750 sf (Commercial and Residential)

750 residential/500 
commercial 750 500 500 Square footage?

Prewire Only Additions/Renovations Involving 
> 500 or 750 sf 750

Only if touching gas appliances
New Tenant Improvements (Commercial Only)

Effective Immediately with Ordinance Adoption  residential both 
Residential Effective date   (2025, 2030, 2035) 2025 2030 2025 date?
Commercial Effective date  (2025, 2030, 2035) 2025 2025 2030 2025 date?

Yes
Maybe
No

Timing

Table 2 -- Major Remodels 
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Brownstone Ruddock Jimenez Penrose Rarback Consensus

Minor Remodels**
Full Electrification Including Appliances or...

Pre-wire Only
Appliance/System Replacements*** 

All 2023 2023 2023

Water Heating
All Space Heating

HVAC with Air Conditioning Only
Cooking

Clothes Drying
Fireplace

No water 
heating or 

Cooking, yes 
to everything 

else, 2025
Exemptions*

 Existing Deed Restricted Affordable Housing 2030 2027 2030 2027 2027 2027
PG&E CARE Customers 2030 2027 2030 2027 2027 2027

Other(s)

*If selected, any exemptions would expire by 2045 Yes
**Remodel of any floor area that contains a gas appliance Maybe

No

Table 3 -- Existing Residential

*** Council may choose to identify different timing for different specific appliances/systems
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Brownstone Ruddock Jimenez Penrose Rarback Consensus

Minor Remodels**
Full Electrification Including Appliances or… revisit in 2 years revisit in 2 years revisit in 2 years revisit in 2 years

Pre-wire Only revisit in 2 years revisit in 2 years revisit in 2 years revisit in 2 years
Appliance/System Replacements ***

All 2030 2025 2045 2025 2025 2025

Large Water Heating (boilers)
Small Water Heating (<120 gallons)

All Space Heating
HVAC with Air Conditioning Only

Cooking
Clothes Drying

Pool/Spa Heater
Fireplace/Firepit

Exemptions*
Commercial Kitchens 2030 2025 2045 2030? 2025

Commercial Kitchens with Business Need 2030 2025 2045 2030? 2025
Other(s)

*If selected, any exemptions would expire by 2045 Yes
**Remodel of any floor area that contains a gas appliance Maybe

No

Table 4 -- Existing Commercial

*** Council may choose to identify different timing for different specific appliances/systems
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Edit/Provision Effective Date
Expiration 

Date Draft Location Notes
Removed Applicability section and added to more 
relevant sections  ‐ ‐ ‐ Cleanup/Consistency
Allow time for those in design/permitting process 
that have made significant investment on building 
plans to continue with Mixed‐Fuel buildings 
through 2023 ‐ ‐ 14.06.030 (Exception 2) City Council Direction 10.5.21 

Added Definitions ‐ ‐ 14.06.020

Affordable Housing, All‐Electric 
Conversion,  Building, Commercial 
Greenhouse, Dwelling Unit, Electrically Pre‐
Wire, Junior Accessory Dwelling Unit, 
Major Remodel, Minor Remodel, Mixed‐
Use Building, Non‐Residential Building, 
Owner‐Occupant,  Residential Building. 
Reinstall

All electric new construction (commerical and 
residential)

upon ordinance 
effective date ‐ 14.06.030

City Council Direction 10.5.21, added 
clarification for ADUs

Seperated All‐Electric Newly Constructed 
Buildings, Major/Minor Remodels, Installation of 
New Appliances and Exchange of Appliances,  into 
Different Sections ‐ ‐ 14.06.040 ‐ 14.06.080 Readability/Clairity
Prewire minor remodels (residential) 2023 ‐ 14.06.060 City Council Direction 10.5.21

No all electric to mixed fuel conversions 
(residential)

upon ordinance 
effective date ‐ 14.06.040(A) City Council Direction 10.5.21

Attachment 3 ‐‐ Major Revisions from 4.22.21 Draft
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Edit/Provision Effective Date
Expiration 

Date Draft Location Notes
No all electric to mixed fuel conversion (non‐
residential and mixed‐use) 2025 ‐ 14.06.040(B) City Council Direction 10.5.21

Fully electrify entire building with major 
renovation/addition (residential) 2025 ‐ 14.06.050(A)

City Council Direction 10.5.21; no 
consensus on sqft trigger or effective date

Fully electrify entire building with major 
remodel/addition (non‐residential and mixed use) 2025 ‐ 14.06.050(A)

City Council Direction 10.5.21; no 
consensus on sqft trigger

New Appliance Installation
upon ordinance 
effective date ‐ 14.06.070 Clarity

Appliance replacements (residential) 2023 ‐ 14.06.080(A) City Council Direction 10.5.21
Appliance replacements (non‐residential and 
mixed use) 2025 ‐ 14.06.080(B) City Council Direction 10.5.21

All fuel gas lines capped/decomissioned by 2045 ‐ ‐ 14.06.090 City Council Direction 10.5.21
Exemption for existing deed restricted affordable 
housing ‐ 2027 14.06.100(A) City Council Direction 10.5.21
Exemption for PG&E CARE/FERA Customers 
(Owner/Occupants) ‐ 2027 14.06.100(B)
Greenhouse Exemption ‐ 2030 14.06.100(C) City Council Direction 10.5.21
Wastewater Treatment Plan Exeption ‐ 2045 14.06.100(D) Added provision
Moved reference to portable propane appliances 
from Applicability to Exceptions ‐ ‐ 14.06.100(E) Readability/Clarity
Added Section for Perodic Review ‐ ‐ 14.06.130 Cleanup

Exemption for commercial kitchens ‐ ‐ N/A
Not added; No consensus at City Council 
Study Session 10.5.21

Fully electrify minor remodels (non‐residential) 2025 ‐ N/A
City Council Direction 10.5.21, Council to 
Reaffirm in 2024
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Edit/Provision Effective Date
Expiration 

Date Draft Location Notes

Electric Vehicle Charging and Solar Photovoltaic 
System  Requirements ‐ ‐ N/A

Moved to EV Charging and Photovoltaic 
System Reach Code Ordinance 
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Friday, November 5, 2021 at 10:54:53 Pacific Daylight Time

Page 1 of 1

Subject: Ques%ons re electrifica%on
Date: Saturday, October 2, 2021 at 12:51:27 AM Pacific Daylight Time
From: ANNE CRAGGS CRAWFORD
To: HMB Sustainability

[CAUTION]: This email originated from outside of the organiza%on. Do not click links or open aVachments unless you
recognize the sender and know the content is safe.

Where is the electricity coming from that is supposed to support all the addi%onal usage?  We are already
experiencing black outs on a regular basis.

How are people who are on fixed incomes supposed to pay for the upgrades?

Anne Crawford

Sent from my iPhone
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Friday, November 5, 2021 at 10:55:24 Pacific Daylight Time

Page 1 of 1

Subject: Comments and ques-ons regarding Building Electrifica-on
Date: Tuesday, October 5, 2021 at 5:29:24 PM Pacific Daylight Time
From: MonneF Soldo
To: HMB Sustainability

[CAUTION]: This email originated from outside of the organiza-on. Do not click links or open aFachments unless you recognize
the sender and know the content is safe.

Hello,

Earlier this year, I completed construc-on on a new residence in Half Moon Bay, that is all electric. I'm not sure, but
there is a chance that my residence is the very first all-electric residence constructed in Half Moon Bay - I think this
may be the case, because I had to fight very hard to be allowed to construct this residence, as all electric heat and
hot water blew up the California Title 24 calculator as we were going through the process.

So, if you're going to enact this legisla-on (which I support for new construc-on), I suggest somebody beFer fix the
Title 24 calculator (or change that law) - I feel like we got lucky in ge[ng approval under these circumstances.

If anybody is interested to learn more about what we built here, I am happy to share. While I've seen some analysis in
the mee-ng this evening, of emissions reduc-ons, I'm curious whether anybody has analyzed the addi-onal draw on
the electrical grid based on these decisions - unless you're also requiring solar to compensate. The solar and the
electrical wiring represent a significant expense for the homeowner (exis-ng residence).

With respect to decommissioning all gas appliances (and capping lines) by 2045, this seems to place an incredible
burden on people of limited income. While I support all electric wherever possible, it seems like there should be
some exemp-on for exis-ng residents with limited resources. Have you really fully understood the cost for the
residents that exist today?

MonneF

Sent from Yahoo Mail on Android
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Veronika Vostinak

From: Maziar Bozorginia
Sent: Friday, November 12, 2021 12:15 PM
To: Veronika Vostinak
Subject: FW: Electrification

 
 

From: Peter Colabuono <petercolabuono@gmail.com>  
Sent: Friday, November 5, 2021 6:38 AM 
To: Maziar Bozorginia <MBozorginia@hmbcity.com> 
Subject: Re: Electrification 
 

[CAUTION]: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

 
Thank you, Maz! 
Peter 
 
On Thu, Nov 4, 2021 at 8:24 PM Maziar Bozorginia <MBozorginia@hmbcity.com> wrote: 

Hi Peter, 

  

Sure, happy to point you in the right direction. There’s two avenues, our staff are taking comments via email at this 
address: sustainability@hmbcity.com 

  

We have been receiving a lot of comments and there are definitely folks that share your concerns. This effort is a City 
Council priority, you could address formal communications to them if you wish. 

  

Let me know if you have any other questions. 

  

Best, 

Maz 

  

From: Peter Colabuono <petercolabuono@gmail.com>  
Sent: Thursday, November 4, 2021 5:48 AM 
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2

To: Maziar Bozorginia <MBozorginia@hmbcity.com> 
Subject: Electrification 

  

[CAUTION]: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

  

Maz, who do I write to about this dumb electrification plan. We are going to plan a letter writing campaign. I need to 
know who it should go to. Thanks. Youre the only person I know which is why I’m writing to you. Incentivizing energy 
efficiency is one thing. Removing gas cooking ranges is just silly. Why are people in the city spending time on stuff like 
this anyway instead of real issues? Schools, roads, beaches, homelessness.  

Peter 
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Friday, November 5, 2021 at 10:52:32 Pacific Daylight Time

Page 1 of 2

Subject: RE: electrifica-on comments
Date: Friday, November 5, 2021 at 9:40:41 AM Pacific Daylight Time
From: Jill Ekas
To: David Schorr
CC: Jessica Blair, Veronika Vos-nak

Hello Mr. Schorr:
Thank you for providing your perspec-ve about the draP Electrifica-on Ordinance. Veronika Vos-nak, the
City’s Sustainability Analyst, is the point of contact for this maTer. She will make sure that your input is
conveyed to City Council with other comments received for the November 16th hearing. Veronika is copied on
this email and it available to discuss or answer ques-ons if you would like more informa-on.
 
Healthy regards,

Jill
 
 
Jill Ekas (she, her), HMB Community Development Dept.
(650) 726-8264    www.hmbcity.com
 
From: David Schorr <mail@1stvoice.com> 
Sent: Thursday, November 4, 2021 9:13 PM
To: Jill Ekas <JEkas@hmbcity.com>
Cc: Jessica Blair <JBlair@hmbcity.com>
Subject: electrifica-on comments
 
[CAUTION]: This email originated from outside of the organiza-on. Do not click links or open aTachments unless you
recognize the sender and know the content is safe.

 
Dear Ms Ekas
 
I have been reading comments on the local next-door group, newspaper ar-cles, etc.
 
While I certainly support reducing greenhouse gas emissions, I believe that we must pick the low hanging fruit, and there is
always a trade-off between cost and benefit.
 
What I have not heard is the breakdown of percentage of natural gas usage for space hea-ng versus water hea-ng versus
cooking. From some fairly detailed breakdown of my own u-lity usage both on natural gas, and previously in propane
powered homes, I believe it looks something like 45% goes to hot water hea-ng, which runs year-round, 45% for space
hea-ng concentrated in the winter months, and the remaining 10% or less for cooking.
 
Typically, the hot water heater and furnace are located in the basement or garage area, and are fairly conveniently located, if
they need to be upgraded to electric power. Given the loca-on and frequent proximity to the electric panel, even if you have
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Page 2 of 2

to go to a heat pump system which is fairly expensive, at least then the $6000-$20,000 cost would result in perhaps 90%
reduc-on of greenhouse gas emissions within the home.
 
But to get that last 10% (or perhaps less), up in the kitchen, gets a lot more expensive, especially when you look at dollars per
unit of greenhouse gas emissions saved. Conver-ng gas kitchens to electric not only involves changing appliances, but
significantly, running 220 V power from the main panel oPen through a circuitous route into the kitchen. I can see this easily
cos-ng well over $10,000, and perhaps even approaching $20,000.
 
So, if you're looking at a $20,000 expenditure to get 90% of the way there, and $20,000 to get the last 10%, I would suggest
that leaving that last 10% hanging on the tree is probably a reasonable choice.
 
I would like to see a breakdown, from reputable sources, of natural gas u-liza-on within the home. It's also rather funny that
all of a sudden we are hearing of horrible health risks of cooking with natural gas, when in reality this has only come up as a
talking point to bolster the change to electrifica-on. If cooking with natural gas was killing people or harming people, certainly
we would have heard of this for decades, not just in the past 90 days. It seems like a rather hysterical, and contrived, talking
point to me.
 
Points made by others regarding impact on the restaurant industry, greenhouses, etc., are also quite valid. The best way to
decrease greenhouse gas emissions is to discourage driving, which means discouraging tourism to our area. And if you can't do
that, at least stop building new stuff.
 
Please share these comments with planning staff and City Council, as a decision on this maTer gets closer.
 
Sincerely,
 
David Schorr
423 St. Joseph Avenue
 

Avast logo This email has been checked for viruses by Avast an-virus soPware.
www.avast.com
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Dr. Jack Dvorkin 
80 Patrick Way, Half Moon Bay, CA 94019 

jackdvorkin007@gmail.com 

November 7, 2021 

To: Half Moon Bay City Council 
Re: Electrification Plan 

Dear City Council Members: 
I strongly oppose your “electric future and reducing greenhouse gas emissions and 

meet the state’s goal of carbon neutrality by 2045” plan.  This plan is a direct threat to the 
citizens, including your constituents who put you in office to protect their safety and 
wellbeing. 

First and foremost, electric power supply to the Coast Side, as well as the entire San 
Mateo County and the State, has been quite unreliable, to say the least, as evidenced by 
many recent blackouts in Half Moon Bay and beyond.  These blackouts are due to the 
perilous policy of the current state Government that put the mitigation of the elusive and 
unproved threats to the environment above the immediate and future wellbeing of 
Americans.  Unfortunately, now it is also the policy of the Federal Government. 

Second, replacing gas-burning utilities with electric utilities will negatively affect the 
low-to-medium income population who are already suffering due to high energy prices 
and inflation perilously promulgated by fanatical “progressives” all over my great nation 
and this state.  This policy is the extension of the war waged by the current Government 
on middle class, which is at its peak in California. 

Your threat to “cap” gas supply lines by the year 2045 is only short of the totalitarian 
governing by edict so well perfected by Nazis in Germany about 80 years ago, as well as 
totalitarian regimes in the USSR, Cuba, Venezuela, and China, among the others. 

What you need to do is read history books and learn how such antisocial experiments 
have ended.  By collaborating and complying with the current dictatorial and anti-
American regime in Sacramento, you defy the common sense and drive the City to 
disaster. 

I do hope you will come to your senses and realize what is happening now in the 
State and the entire country.  You need to step up to the principles this country has been 
founded upon and work to protect individual freedoms, including the freedom of choice, 
that are not only precious to real Americans, but also ensure the prosperity and happiness 
of your constituents.  

Sincerely, 
 
Jack Dvorkin 
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Dr. Jack Dvorkin 
80 Patrick Way, Half Moon Bay, CA 94019 

jackdvorkin007@gmail.com 

November 9, 2021 

To: Half Moon Bay City Council 
Re: Electrification Plan 

Dear City Council Members: 
In addition to my earlier letter regarding Half Moon Bay electrification plan you are 

entertaining, I wish to add that this plan is inherently racist.  Just ask the Hispanic people 
who clean your bathrooms and mow your lawns how many electrical ovens and furnaces 
they have in their households! 

I also find ludicrous the installation of electrical car charging stations in Half Moon 
Bay.  Just ask the same people who labor for you how many Teslas they drive!  This 
madness has to stop! 

Let me remind you again that your primary duty is to your constituents, not to the 
current Sacramento regime.  Show your leadership and your dedication to the citizens 
who have elected you! 

 
 
 

Sincerely, 
 
Jack Dvorkin 
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Tuesday, November 9, 2021 at 13:55:18 Pacific Standard Time

Page 1 of 2

Subject: RE: Building Electrifica2on Worksheet from 10/5
Date: Tuesday, November 9, 2021 at 1:33:15 PM Pacific Standard Time
From: Gina Zari
To: Veronika Vos2nak
AEachments: image002.png, image003.jpg, Poten2al Structural Costs of Electrifica2on Conversion

090721.pdf

[CAUTION]: This email originated from outside of the organiza2on. Do not click links or open aZachments unless you recognize
the sender and know the content is safe.

Hi Veronika,
 
Thank you for your email.  I have aZached our study.
 
Thank you for your 2me today.  I appreciate it.
 
Gina Zari
GOVERNMENT AFFAIRS DIRECTOR
(650) 209-0931 | gina@samcar.org
850 Woodside Way, San Mateo, California 94401
www.samcar.org  |  www.facebook.com/samcar.realtors

 
From: Veronika Vos2nak <VVos2nak@hmbcity.com> 
Sent: Tuesday, November 9, 2021 10:54 AM
To: Gina Zari <gina@samcar.org>
Subject: Building Electrifica2on Worksheet from 10/5
 
Hi Gina,
 
AZached is the workbook we used at the 10/5 city council mee2ng to track the conversa2on/direc2on for
edits to the drag. You should get an idea of what provisions have been delayed but please feel free to reach
out if you have any ques2ons. There will be more detail in the staff report and you can see the changes in the
drag itself when the agenda is posted.
 
Please provide me a copy of the study you would like me to include in the staff report and any comments you
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 850 Woodside Way, San Mateo, California 94401  ·  (650) 696-8200  ·  fax. (650) 342-7509  ·  www.samcar.org 

Potential Cost Range of All-Electric Conversion 
Building Electrification Cost Study Published: August 31, 2021 

 
 

STRUCTURAL COSTS Low End* High End* 
APPLIANCES   

Air/Heating System $10,000 $25,000 
Range Cooktop $1,500 $4,000 
Water Heater $2,000 $5,000 
Clothes Dryer $1,000 $2,000 

   

   
SERVICES   

Rewiring & New 220 Amp Outlets $5,000 $10,000 
Construction Access to Electrical $3,000 $6,000 
Abatement of Asbestos & Lead $5,000 $10,000 
Replacement Housing During Asbestos Removal & Construction 
Upgrades $5,000 $10,000 
Electric Panel Upgrade from 50-100 to 200 amp $4,000 $6,000 
Undergrounding of Lines $5,000 $10,000 
To Accommodate 200 Amp Service, Replacement of 2 Inch Pipe with 3 
Inch Pipe Under Driveway from House to Street $5,000 $20,000 
PG&E Capping-Off Gas Line $10,000 $15,000 

SUBTOTAL APPLIANCES & SERVICES $56,500 $123,000 
   

ADDITIONAL FACTORS   
Solar Panels $25,000 $60,000 
New Roof $20,000 $40,000 
Backup Battery $9,000 $20,000 
Swimming Pool/Spa Conversion** $8,000 $10,000 
Trigger for Fire Sprinklers $10,000 $25,000 
Trigger for Sewer Lateral $6,000 $15,000 
*Most Significant Unknown = Cost of Labor   
** Discouraged by Pool Company Due to Inefficiency   

TOTAL STRUCTURAL COST $134,500 $293,000 
 
Sources: Based on a study commissioned by the SAMCAR Government Affairs Committee with 
estimates from 8 Electrical Contractors in San Mateo County and a Pool Service Company. 
 
The appliances, services, and range of costs is a “Menu” of possible options.  Some homes will 
require few of the options, many will require most, and some will require all. 

60



  

 
 
 
 

 
 
                                                                       November 11, 2021 

Via email 
 
Honorable Mayor Brownstone and City Council Members 
City of Half Moon Bay 
501 Main St. 
Half Moon Bay, CA 94019 
 
RE: Letter of Opposition Regarding Half Moon Bay 
 Proposed Building Electrification Ordinance 
  
To the Honorable Mayor Brownstone and Members of the City Council: 
 
This office represents Rocket Farms, Inc., the largest agricultural employer in the City of Half Moon Bay 
(“City”). The requirement to convert greenhouses from Natural Gas to electricity is cost-prohibitive and 
will result in litigation, the loss of jobs and loss of local revenue.  
 
The proposed “Building Electrification” ordinance does nothing to exempt vital agricultural and 
horticultural businesses like Rocket Farms.  Agricultural owners have developed Natural Gas infrastructure 
for their greenhouse operations at great expense as a long-term capital asset.  Margins in agricultural and 
horticultural industry remain at all-time lows.  Your ordinance would exacerbate the problems the local 
agricultural industry has had in competing with other cities, states and nations. 
 
Natural Gas is critical to the continued operation of greenhouse agriculture or horticulture activities.  A 
change would require full-scale infrastructure improvements, not just a simple conversion of a boiler. It 
would be cost prohibitive in today’s economic reality and local jobs will be lost.   
 
If the ordinance is passed as written, Rocket Farms will be forced to file suit against the City on behalf of 
and in order to protect the operation and employees of the business. We will also encourage all commercial 
entities that have been negatively affected by the egregious ordinance to follow and file suit against the 
City. Passing this ordinance as written will send a clear message to the local community that there is little 
to no thought about the success and well-being of its local workforce and will be the beginning of the end 
of commercial agricultural business in the City.  
 
There is a simple fix to avoid expensive litigation.  We strongly urge you to permanently exempt existing 
agricultural and horticultural businesses from this ordinance.  
 
Sincerely, 
JRG Attorneys at Law 
 
 
Aaron Johnson, Partner 
 
 
 
 
 

!"#
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                                                                                                Tel: (831) 449‐3440 Fax: (831) 442‐0254 

                                                     P.O. Box 3756, Salinas, California 93912 | 360 Espinosa Road, Salinas, California 93907 
                                                                   www.growerstrans.com| www.bloomrite.com | www.rocketfarms.com  

 

  
Rocket Farms, Inc. 

2651 N. Cabrillo Hwy, Half Moon Bay CA  94019 
(650) 726-6361 

 

 
 

November 11, 2021 
 
City Council 
501 Main St. 
Half Moon Bay, CA 94019 
 
Subject: Letter of Opposition Regarding Half Moon Bay Proposed Building Electrification 
Ordinance 
 
Dear City Council, 

 

I’d like to state my strongest objection to the proposed “Building Electrification” ordinance.  As 

the largest agricultural employer in Half Moon Bay, we stand to potentially lose our ability to 

operate at our facility if this ordinance passes as written.  Agriculture relies on natural gas to 

produce the fruits and vegetables consumers have come to expect from our region of the state.   

 

Natural gas powers both the machinery that produces fertilizers for soil and the tools that 

spread these products inside our greenhouses.  Our crops are cultivated under regulated 

conditions, compressed natural gas is used to power the heating systems that make the process 

possible.  If the power was to go down, think PG&E rolling blackouts and windstorms, the 

greenhouses’ ability to maintain heat through use of backup generators is cost prohibitive.  

 

We are asking for a permanent exemption from the proposed ordinance.   

 

Sincerely, 

Natasha Elliott 

Legal & Compliance Director 

831‐251‐8494 
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BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:    November 16, 2021 

 
TO:   Honorable Mayor and City Council 
 
VIA:   Bob Nisbet, City Manager       
 
FROM:  John Doughty, Public Works Director 

Veronika Vostinak, Sustainability Analyst 
      
TITLE:  ELECTRIC VEHICLE AND PHOTOVOLTAIC SYSTEM REACH CODES FOR 2019 

ENERGY CODE 

______________________________________________________________________________ 
 
RECOMMENDATION:  
Conduct a public hearing and introduce an ordinance repealing and replacing Chapter 
14.04.040 and Chapter 14.04.120 of the Half Moon Bay Municipal Code to expand the 
requirements for photovoltaic systems in new non-residential buildings, require pre-wiring for 
back up battery storage and expand electric vehicle charging requirements in new residential 
buildings.  
 
FISCAL IMPACT:  
The fiscal impact to the City is unknown at this time.  The provisions of the ordinance will apply 
to new City buildings including the City’s proposed Corporation Yard.  
 

STRATEGIC ELEMENT: 
This action supports the Infrastructure and Environment and Healthy Communities and 
Public Safety Elements of the Strategic Plan. 
 
BACKGROUND: 
California continues to lead the fight against climate change.  The effort to fight climate change 
is delegated to State agencies, regional planning/transportation agencies and local 
governments like Half Moon Bay and San Mateo County.   
 
The State legislature and Governor(s) have created legislation, rules and executive orders to 
create a framework for ambitious statewide greenhouse gas (GHG) reductions.  The following is 
a list of some of the more prominent guiding policy documents: 
 

• Assembly Bill 32 (AB 32) - established the goal of reducing GHG emissions to 1990 levels 

by 2020 
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• Senate Bill 32 (SB 32) - established the goal of reducing GHG emissions 40% below 1990 

levels by 2030 

• Executive Order (EO) B-55-18 - established the goal of achieving carbon neutrality by 

2045 at the latest and maintaining net negative emissions from that point forward 

• Senate Bill 100 (SB 100) - requires a 100% clean electric grid by 2045 

• EO N-79-20 - requires all new cars and passenger trucks sold in California be zero 

emission by 2035 

The City is currently in the process of preparing its first Climate Action and Adaptation Plan 
(CAAP).  This plan will provide an inventory of emissions, estimates of future unmitigated 
emissions and policies/implementation measures to reduce GHG emissions into the future.  
Notably, energy use for buildings represents approximately 49% of the GHG emissions in Half 
Moon Bay, which is the greatest proportion of the City’s total GHG emissions. Closely following 
building energy, 45% of the GHG emissions generated in Half Moon Bay are generated from 
transportation, including gas-powered vehicles.   
 
Local jurisdictions may contribute to the reduction of statewide GHG emissions by adopting the 
California Building Standards Code combined with more stringent local policies.  The City 
Council has previously indicated a desire to proceed with adoption of a local ordinance that 
goes beyond statewide standards. 
 
Every three years, the State of California develops and adopts revisions to the State model 
building and related codes, which are found in Title 24 of the California Code of Regulations and 
referred to collectively as the California Building Standards Code (“State Building Codes”). The 
State Building Codes include the Energy Code and Green Building Standards Code, among 
others. In January 2020, the City Council adopted the most recent State Building Codes (dated 
2019), and the next State Building Codes are expected to be introduced in 2022. The State has 
provided local jurisdictions the authority to adopt amendments to the State Building Codes that 
exceed Statewide standards. In order to adopt such amendments, local governments must 
make findings of reasonable necessity based on local topographical, geological, or climatic 
conditions.  
 
In addition, in the case of local amendments to the Energy Code (Title 24, Part 6), the California 
Energy Commission (CEC) requires that local governments make a determination that the 
amendments are cost-effective, and file that determination with the CEC. It is required that the 
City adopt a determination that the standards are cost-effective and do not represent an 
unreasonable burden to the non-residential and residential applicants. The CEC must also find 
that the standards will require buildings to be designed to consume no more energy than is 
permitted by the state Energy Code. Neither a cost-effectiveness study nor an energy 
consumption finding is required for amendments to the Green Building Code (Title 24, Part 11).  
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DISCUSSION: 
To help curb GHG emissions generated within the City, work toward a cleaner environment, 
and assist the State in reaching SB32 goals, staff has prepared an Ordinance that would: 
 

• Require new single-family, duplexes, triplexes, and accessory dwelling units (ADUs) to 

pre-wire for the installation of back-up battery storage 

• Expand Photovoltaic (PV) System installation requirements for new Non-Residential 
Buildings 

• Expand electric vehicle (EV) charging requirements for Residential New Construction 
 
Each of these provisions is outlined in more detail below. All of these provisions apply to new 
construction projects only and would not apply to any existing buildings, including remodels. If 
the City Council would like to explore expanding these requirements to existing buildings, staff 
recommends evaluating the opportunities with the next triannual update to the building code, 
which would occur in late 2022. 
 
Pre-Wire for Back-Up Battery Storage in New Residential Buildings 
The current Energy Code requires PV installation on new construction of single-family and 
multi-family homes up to three stories high, based on square footage. However, there is no 
requirement in the Energy Code to install or pre-wire for stationary battery back-up storage. 
The proposed amendment would require that any new single-family, duplex, triplex and 
accessory dwelling units pre-wire for stationary battery back-up storage.  
 
Back-up battery storage allows for clean self-generation, storage, and resiliency during planned 
and unplanned power outages. Pre-wiring for these systems at the time of construction is most 
cost-effective and provides freedom for the current or future homeowner to decide if they 
would like to install a battery depending on their specific needs. 
 
PV Installation in New Non-Residential Buildings 
Unlike residential buildings, the current state Energy Code does not require that new non-
residential buildings install PV systems at the time of construction. The proposed amendment 
would require that new non-residential buildings install a solar PV system equivalent in size to 15 
percent of the roof area, and new hotels/motels new non-residential buildings install a solar PV 
system equivalent in size to 5 percent of the roof area. 

Expanding the PV requirements to include non-residential buildings would provide greater local 
GHG-free energy. Installing PV systems at the time of construction is likely to decrease the 
overall costs as compared to retrofitting a building later with PV. Furthermore, installing a PV 
system results in energy cost savings derived monthly.  
 
Expanded EV Charging Requirements for Residential Buildings 
The State of California has established the goal to require all new cars and passenger trucks sold 
in California to be zero emission by 2035. The EV charging infrastructure needs will greatly 
increase as more individuals switch to EVs. Access to charging infrastructure is one of the main 
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barriers behind price preventing individuals from purchasing an EV. A market research survey 
conducted by PCE in 2020, found that 36% of those surveyed did not have access to a 
convenient charging location near their home, work or school.  
 
The current state Green Building Standards Code includes requirements to install EV charging. 
however, these requirements are unlikely to keep pace with expected EV growth looking 
towards 2030. Staff has proposed using the provisions for residential buildings suggested by 
Peninsula Clean Energy and Silicon Valley Clean Energy to remain consistent with other 
municipalities throughout San Mateo and Santa Clara Counties. The current suggestions do not 
include non-residential buildings, due to the unique needs and space challenges of non-
residential buildings in Half Moon Bay, particularly in the downtown area. 
 
The provisions of the proposed EV changes compared to the current state Green Building 
Standards Code are outlined in the table below. 
 

Building Type Current State Green 
Building Standards 
Code 

Proposed Changes Exceptions 

Single-Family, 
Duplex, 
Townhome with 
dedicated garage, 
ADUs with 
dedicated parking 
space 

(1) Level 2 EV Capable 
for one parking space 
per dwelling unit 

(1) Level 2 EV Ready 
circuit per dwelling 
unit; and 
(1) Level 1 EV Ready 
circuit per dwelling unit 

• Dwelling Units with only 

one parking space shall 

install a Level 2 EV Ready 

Space 

• ADUs without a 

dedicated spot when 

there is no panel 

upgrade 

Multi-family (<20 
dwelling units) 

(1) Level 2 EV capable 
for 10% of parking 
spaces  

(1) Level 2 EV Ready for 
each dwelling unit 

N/A 

Multi-family (>20 
dwelling units) 

(1) Level 2 EV capable 
for 10% of parking 
spaces 

(1) Level 2 EV Ready for 
first 20 dwellings, then: 
25% Level 2 EV Ready, 
75% are Level 1 EV 
Ready   

Affordable Housing (After first 
20 dwellings): 

• 10% Level 2 EV Ready  
• 90% Level 1 EV Ready  

 

  
Requirements to install new EV infrastructure in new residential buildings at the time of 
construction is an opportunity to expand EV access as adoption continues to expand. It is 
significantly more expensive to install charging infrastructure as a retrofit than it is during new 
construction. As such, ensuring that newly constructed residential buildings have ample EV 
charging capability will reduce long-term costs of EV infrastructure installation, while helping to 
increase EV adoption and decrease transportation-related greenhouse gas emissions. The 
proposed amendments are more in-line with local EV adoption trends, while providing 
flexibility for the builder and keeping construction costs as low as possible. 
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ATTACHMENTS: 
Attachment 1: Ordinance 

Attachment 2: Cost Effectiveness Study for Non-Residential Buildings 
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ORDINANCE NO. C-2021-____ 

ORDINANCE REPEALING SECTIONS 14.04.040 (ENERGY CODE) AND 14.04.120 

(GREEN BUILDING STANDARDS CODE) OF THE HALF MOON BAY MUNICIPAL 

CODE AND ADOPTING NEW SECTIONS 14.04.04 AND 14.04.120  

 
THE CITY COUNCIL OF THE CITY OF HALF MOON BAY DOES ORDAIN AS FOLLOWS: 
 

Section 1. Findings. The City Council of the City of Half Moon Bay hereby repeals and 
replaces Section 14.04.040 (“Energy Code”) and Section 14.04.120 (“Green Building Standards 
Code”) of the Half Moon Bay Municipal Code. The City Council finds and declares as follows:  

 
(a) Health and Safety Code Section 18941.5, with reference to Section 17958.7, allows for 

more restrictive local amendments to the current California Building Standards Code (“Building 

Codes”) that are reasonably necessary because of local climatic, geological, or topographical 

conditions.  

(b) The Half Moon Bay City Council expressly declares that these proposed amendments 

to the Building Codes are reasonably necessary because of local climatic, topographical, and 

geological conditions, and hereby adopts the findings of reasonable necessity as set forth in 

Attachment A accompanying this ordinance.  

(c) Express findings that these modifications to the Building Codes are reasonably 

necessary are hereby made and will be filed with the California Building Standards Commission 

in accordance with California Health and Safety Code Section 17958.7 before this ordinance takes 

effect. 

(d) Failure to address and significantly reduce greenhouse gas emissions could result in 

rises in sea level that could put at risk Half Moon Bay homes and businesses, public facilities, and 

portions of major local and regional transportation infrastructure.  

(e) Due to changes in rainfall patterns expected with climate change, the City of Half Moon 

Bay is likely to be subject to more severe weather events, including droughts as well as more 

intense storms that increase the risks of, and have actually resulted in, extreme wildfires, erosion, 

overland local flooding and landslides.  

(f) It is expected that climate change will result in further severe and frequent extreme 

heat events, intensifying local heat islands and putting vulnerable populations at health risk, 

which has already occurred at unprecedented levels with sea level rise and widespread wildfires 

in the area.  
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(g) In 2016, the State of California enacted Senate Bill (SB) 32 to require greenhouse gas 

emissions to be reduced to 40 percent below 1990 levels by 2030. 

(h) In 2018, Governor Brown signed Executive Order (EO) B-55-18 which calls 

for California to achieve carbon neutrality as soon as possible, and no later than 2045. 

(i) The City of Half Moon Bay is preparing its Climate Action and Adaptation Plan to, at 

minimum meet State emissions goals established in SB32 and EO B-55-18.  

(j) On February 2, 2021, the City Council conducted a study session on reach codes and 

directed staff to prepare a draft building electrification ordinance including measures to expand 

the requirements for photovoltaic system and electric vehicle charging systems in new 

construction for consideration by the community and City Council. 

(k) The requirements specified in this Ordinance were the subject of stakeholder outreach 

from June through September 2021, including public meetings and individual stakeholder 

interviews. 

(l) On September 25 and October 5, 2021, the City Council conducted additional study 

sessions to provide policy guidance on the draft Building Electrification ordinance, which included 

measures to increase photovoltaic panel and electric vehicle systems in new construction. 

(m) Half Moon Bay can help lead the climate change movement by implementing climate 

solutions to benefit all people in our community, particularly those that have been disadvantaged 

by air pollution and other environmental harms in our most vulnerable communities.  

(n) A "Reach Code Cost Effectiveness Study" dated July 25, 2019, and prepared for 

Southern California Edison Company, Codes and Standards Program analyzed the feasibility and 

cost-effectiveness of requiring nonresidential new construction to exceed the 2019 Building 

Energy Efficiency Standards (a copy of the Study is on file with the Department of Environmental 

Services). 

(o) A "Reach Code Cost Effectiveness Study" dated August 1, 2019, and prepared for 

Pacific Gas and Electric Company, Codes and Standards Program analyzed the feasibility and cost-

effectiveness of requiring low-rise residential new construction to exceed the 2019 Building 

Energy Efficiency Standards (a copy of the Study is on file with the Department of Environmental 

Services). 

(p) Said Cost Effectiveness Studies evaluated efficiency packages for 16 different climate 

zones and determined that the energy efficiency standards in this Ordinance meet the Study's 

cost-effectiveness standards for climate zone 3, which includes Half Moon Bay. 

(q) The City Council finds that the additions, deletions, modifications and amendments 

made to the Energy Code as described herein are cost-effective in accordance with California 

Public Resources Code section 25402.1(h)(2). The finding of cost-effectiveness is described in 
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greater detail in the Staff Report and the accompanying analyses, and is primarily derived from 

the California Codes and Standards Reach Code Program, which has determined specific 

modifications to the 2019 State Energy Code for climate zone 3 that are cost-effective. The City 

Council also finds, pursuant to Public Resources Code Section 25402.1(h)(2), that the additions, 

deletions, modifications and amendments to the Energy Code as described herein will require 

the diminution of energy consumption levels permitted by the 2019 State Energy Code. The City 

Council’s findings of cost-effectiveness and energy savings will be filed with the California Energy 

Commission pursuant to Title 24 Chapter 10-106 before this ordinance takes effect. 

 

Section 2. Municipal Code Amendments. Sections 14.04.040 and 14.04.120 of the Half 
Moon Bay Municipal Code are hereby repealed in their entirety and replaced with new Sections 
14.04.040 and 14.04.120, which are adopted as set forth in  Attachment B. Attachment B of this 
Ordinance is incorporated herein in its entirety. 
 

Section 3. Severability. If any section, sentence, clause or phrase of this Ordinance is for 
any reason held to be invalid or unconstitutional by a decision of any court of competent 
jurisdiction, such decision shall not affect the validity of the remaining portions of this 
Ordinance. The City Council herby declares that it would have passed this Ordinance and 
adopted this Ordinance and each section, sentence, clause or phrase thereof, irrespective of 
the fact that any one or more section, subsections, sentences, clauses or phrases be declared 
invalid or unconstitutional. 
 

Section 4. California Environmental Quality Act. The City Council finds that this 
Ordinance is exempt from CEQA under CEQA Guidelines section 15061(b)(3) on the grounds 
that the standards contained therein are more stringent than those set forth in the State 
Energy Code and Green Building Standards Code, and as a result there are no reasonably 
foreseeable adverse impacts or possibility that the activity in question may have a significant 
effect on the environment. The Ordinance is also exempt from CEQA under CEQA Guidelines 
section 15308, because it is a regulatory action for the protection of the environment. The 
foregoing determination is made by the City Council in its independent judgment. 
  

Section 5. Publication. The City Clerk shall publish a summary of this Ordinance in a 
newspaper of general circulation for the City of Half Moon Bay within fifteen days after its 
adoption.  
 

Section 6. Effective date. This Ordinance shall take effect and be in force on the thirtieth 
(30th) day from and after its final passage and upon approval by the California Energy 
Commission. 
 
INTRODUCED at a regular meeting of the City Council of the City of Half Moon Bay, California, 
held on the __ of ______ 2021. 
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INTRODUCED at a regular meeting of the City Council of the City of Half Moon Bay, California, 

held on the ____ day of ___, 2021, by the following vote:  

 

Ayes, Councilmembers: __________________________________ 

Noes, Councilmembers: __________________________________ 

Absent, Councilmembers: __________________________________ 

Abstain, Councilmembers: __________________________________ 

 

ATTEST: 

 

___________________________    _______________________ 

Jessica Blair, City Clerk      Robert Brownstone, Mayor  
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Attachment A 
 

Section 1. Findings: The City Council hereby finds the following facts to be true: 
 

A. Scientific evidence has established that natural gas combustion, procurement and 

transportation produce significant greenhouse gas emissions that contribute to global 

warming and climate change; 

B. On June 18th, 2019, the Half Moon Bay City Council adopted a climate emergency 

declaration, calling for a mobilization effort to end citywide greenhouse gas emissions as 

quickly as possible; 

C. In November 2019, Half Moon Bay City Council adopted a Sustainability Implementation 

plan that put Half Moon Bay on a path to reduce greenhouse gas emissions in response 

to climate change;  

D. The City recognizes the need for an organized and equitable transition away from fossil 

fuels used in buildings and transportation;  

E. The additions and modifications to the California Energy Code and Green Building 

Standards Code listed below are reasonably necessary because of the following local 

climatic, geologic and topographical conditions: 

1. The City limits of Half Moon Bay includes and borders areas that are considered 

by the State Fire Hazard Severity zone mapping system to be of High and Very High 

fire hazard.  As such, the City is extremely vulnerable to wildfires, and human 

activities releasing greenhouse gas into the atmosphere cause increases in 

worldwide average temperature, drought conditions, vegetative fuel, and length 

of fire seasons, all of which have the potential to affect Half Moon Bay; 
2. Half Moon Bay is within the Coastside Fire Protection District, which is located 

within a high activity seismic Zone 4. The San Andreas Fault, as well as faults that 

are not fully charted, are within immediate boundaries of the District. The seismic 

geological conditions present a very severe potential for multiple fires, major 

breakage of water mains, major breakage of natural gas mains, multiple electrical 

power failures, multiple collapsed structures, large number of calls for emergency 

medical aid, all of which may occur simultaneously during a seismic event; 

3. Half Moon Bay is situated along the Pacific Coastline and the potential impacts of 

sea level rise are anticipated to increase the City’s exposure to shoreline hazards. 

Human activities releasing greenhouse gas into the atmosphere cause increases 

in Rising sea levels are likely to affect the amount of area in the city at risk of 

coastal flooding, the rate of erosion along the shoreline and bluffs, the area of the 

City’s tsunami inundation zone, and potential seawater intrusion into riparian 

systems and groundwater supplies. Loss of shoreline due to rising waters may also 

threaten the stability of coastal habitats, recreation areas, public access, and 

infrastructure.  
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4. Vehicular traffic through Half Moon Bay is significant and continues to increase as 

Half Moon Bay is a tourism destination as well as the location of residential 

projects. Moreover, the observed increase in plug-in electric vehicle adoption 

reduces the climate impact of vehicular greenhouse gas emissions; 

5. Locally generated and stored renewable energy, such as the energy generated 

through a rooftop photovoltaic system, provides an opportunity to further 

increase the availability of carbon-free energy and reduce the climate impact from 

building energy. 

Based on the above facts, the City Council makes the following finding: that Half Moon Bay’s 
local, geological, topographical, and climatic conditions require amendments to the California 
Energy Code and the California Green Building Standards Code to establish more restrictive 
conditions to reduce greenhouse gas emissions in new buildings, thereby reducing the 
environmental and health hazards produced by the consumption and transportation of natural 
gas, and to promote electric vehicle charging infrastructure and additional green building 
measures as summarized in the matrix included hereto in Section 2. 

 

Section 2. Matrix of Justifications. 
 

Matrix of Justifications for Local Amendments to 2019 California Energy Code (Title 
24, Part 6) 

Half Moon 
Bay 

Municipal 
Code 

Section(s) 

State Code 
Section(s) 

Title Add Deleted Amended Justification  
(see Section 1) 

14.04.040 140.3(a)(10) Nonresidential, High-
Rise Residential, and 
Hotel/Motel 
Occupancies – 
Performance and 
Prescriptive Compliance 
Approaches for 
Achieving Energy 
Efficiency 

  x 1, 2, 3, 4 

14.04.040 150.1(c)13 Battery Storage Pre-
Wire 

x   1, 2, 3  
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Matrix of Justifications for Local Amendments to 2019 Green Building Standards 
Code (Title 24, Part 11) 

Half Moon 
Bay 

Municipal 
Code 

Section(s) 

State Code 
Section(s) 

Title Add Deleted Amended Justification  
(see Section 1) 

14.04.120 4.106.4 Electric vehicle (EV) 
charging for new 
construction 

  x 1, 2, 4 

14.04.120 4.106.4.1 4.106.4.1 New one- and 
two family dwellings, 
town- houses with 
attached private garages, 
and ADUs with parking. 

  x 1, 2, 4 

14.04.120 4.106.4.2.2 Electric vehicle charging 
space (EV space) 
dimensions 

  x 1, 2, 4 

14.04.120 4.106.4.2.3 Single EV space required  x  1, 2, 4 

14.04.120 4.106.4.2.3 Automated Load 
Management Systems 

x   1, 2, 4 

14.04.120 4.106.4.2.4 Multiple EV spaces 
required 

 x  1, 2, 4 

14.04.120 4.106.4.2.5 Identification  x  1, 2, 4 
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Attachment B 
 

 
Section 1. Section 14.04.040 of the Half Moon Bay Municipal Code is hereby repealed in its 
entirety and replaced with the following Section 14.04.040 to be entitled, numbered, and to 
read as follows:  
 

14.04.040 Energy Code 
 
Those certain codes and standards known as the 2019 California Energy Code, Title 24, Part 6, 
published by the California Building Standards Commission, are hereby adopted by reference as 
if fully set forth in this chapter with the following amendments:   
 
(a) Subchapter 5, “Nonresidential, High-Rise Residential, and Hotel/Motel Occupancies – 
Performance and Prescriptive Compliance Approaches for Achieving Energy Efficiency,” is 
amended as follows:  

 
Section 140.3 is amended by adding the following subsection: 
 

Section 140.3(a)(10) Photovoltaic Requirements for Nonresidential Buildings and 
Hotel/Motel Occupancies.  A solar photovoltaic system equivalent in size to 15 percent 
of the roof area, excluding any skylight area, shall be installed on the roof or overhang 
of the building or on the roof or overhang of another structure located within 250 feet 
of the building or on covered parking installed with the building project. 

Exceptions: 

1. The City Manager or his/her designee may grant a modification if the applicant 

demonstrates that the required percentage of solar photovoltaic installation will 

over-generate the annual kWh required to operate the proposed building; 
 

2. The solar photovoltaic system size may be reduced in size to the maximum that 

can be accommodated by the effective annual solar access due to shading from 

existing permanent natural or manmade barriers external to the building, 

including but not limited to trees, hills, and adjacent structures. The effective 

annual solar access shall be 70 percent or greater of the output of an unshaded 

solar photovoltaic array on an annual basis. No solar photovoltaic system is 

required if the effective annual solar access is restricted to less than 200 

contiguous square feet. If the applicant demonstrates that conditions exist 

where excessive shading occurs, a performance equivalency approved by the 

Building Official may be used as an alternative. 
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3. Vegetative roofs covering 35 percent of the roof area or greater, meeting all 

relevant code requirements including considerations for wind, fire, and 

structural loads. 

 
(b) Subchapter 8, “Low-Rise Residential Buildings – Performance and Prescriptive Compliance 
Approaches,” is amended as follows: 

 
Section 150.1(c) is amended by adding the following subsection: 
 
Section 150.1(c)15 Battery Storage Pre-Wire.  All new single-family residential units, 

duplexes, triplexes, and ADUs shall be prewired for the installation of Battery Storage. 

The prewiring shall be in accordance with California Building, Residential, and Electrical 

Codes and be adequately sized by a licensed professional to accommodate the back- up 

loads installed in the critical load panel with a minimum of 5 kwh.  

Section 2. Section 14.04.120 of the Half Moon Bay Municipal Code is hereby repealed in its 

entirety and replaced with the following Section 14.04.120 to be entitled, numbered, and to read 

as follows:  

14.04.120 Green building standards code 
 
Those certain codes and standards known as the 2019 California Green Building Standards 
Code, Title 24, Part 11, published by the California Building Standards Commission, are hereby 
adopted by reference as if fully set forth in this chapter with the following amendments:   
 
(a) Chapter 2, “Definitions,” is amended to add or change the following definitions: 
  

Affordable Housing: Residential buildings that entirely consist of units below market 
rate and whose rents or sales prices are governed by local agencies to be affordable 
based on area median income.  
 
Automatic Load Management Systems (ALMS): A control system which allows multiple 
EV chargers or EV-Ready electric vehicle outlets to share a circuit or panel and 
automatically reduce power at each charger, providing the opportunity to reduce 
electrical infrastructure costs and/or provide demand response capability. ALMS 
systems must be designed to deliver a minimum of 8-amperes and not less than 1.4-
kiloWatts at the provided voltage, to each EV Capable, EV Ready or EVCS space served 
by the ALMS, and meet the requirements of California Electrical Code Article 625. The 
connected amperage on-site shall not be lower than the required connected amperage 
per Part 11, 2019 California Green Building Code for the relevant building types. 
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Electric Vehicle (EV) Capable:  A parking space linked to a listed electrical panel with 
sufficient capacity to provide at least 110/120 volts and 20 amperes to the parking 
space. Raceways linking the electrical panel and parking space only need to be installed 
in spaces that will be inaccessible in the future, either trenched underground or where 
penetrations to walls, floors, or other partitions would otherwise be required for future 
installation of branch circuits. Raceways must be at least 1” in diameter and may be 
sized for multiple circuits as allowed by the California Electrical Code. The panel circuit 
directory shall identify the overcurrent protective device space(s) reserved for EV 
charging as “EV CAPABLE.” Construction documents shall indicate future completion of 
raceway from the panel to the parking space, via the installed inaccessible raceways. 
The parking space shall contain signage with at least a ½” font adjacent to the parking 
space indicating the space is designated as EV Capable for future connection of 
infrastructure at the designed voltage and amperage levels. 
 
Electric Vehicle Charging Station (EVCS): One or more electric vehicle charging spaces 
served by electric vehicle charger(s) or other charging equipment allowing charging of 
electric vehicles. Electric vehicle charging stations are not considered parking spaces. A 
parking space that includes installation of electric vehicle supply equipment (EVSE) with 
a minimum capacity of 30 amperes connected to a circuit serving a Level 2 EV Ready 
Space. EVCS installation may be used to satisfy a Level 2 EV Ready Space requirement. 
Electric vehicle supply equipment (EVSE) shall be installed in accordance with the 
California Electrical Code, Article 625. 
 
Level 1 EV Ready Space:  A parking space served by a complete electric circuit with a 
minimum of 110/120 volt, 20-ampere capacity including electrical panel capacity, 
overprotection device, a minimum 1” diameter raceway that may include multiple 
circuits as allowed by the California Electrical Code, wiring, and either a) a receptacle 
labelled “Electric Vehicle Outlet” with at least a ½” font adjacent to the parking space, or 
b) electric vehicle supply equipment (EVSE). 
 
Level 2 EV Ready Space: A parking space served by a complete electric circuit with 
208/240 volt, 40-ampere capacity including electrical panel capacity, overprotection 
device, a minimum 1” diameter raceway that may include multiple circuits as allowed by 
the California Electrical Code, wiring, and either a) a receptacle labelled “Electric Vehicle 
Outlet” with at least a ½” font adjacent to the parking space, or b) electric vehicle supply 
equipment (EVSE) with a minimum output of 30 amperes. 

 
(b) Chapter 4, “Residential Mandatory Measures,” is amended as follows: 

 
Section 4.106.4-4.106.4.2.5 is amended to read: 

 
4.106.4 Electric vehicle (EV) charging for new construction. New construction 
shall comply with Sections 4.106.4.1, 4.106.4.2, or 4.106.4.3 to facilitate future 
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installation and use of EV chargers. Electric vehicle supply equipment (EVSE) shall be 
installed in accordance with the California Electrical Code, Article 625. 
 

Exceptions:  
1. On a case-by-case basis, where the local enforcing agency has determined EV 

charging and infrastructure are not feasible based upon one or more of the following 

conditions: 

1. Where there is no commercial power supply 

1.1. Where there is evidence substantiating that meeting the requirements will alter 

the local utility infra- structure design requirements on the utility side of the 

meter so as to increase the utility side cost to the homeowner or the developer 

by more than $400.00 per dwelling unit. 

2. Accessory Dwelling Units (ADU) and Junior Accessory Dwelling Units (JADU) without 

additional parking facilities and without electrical panel upgrade or new panel 

installation. Notwithstanding the foregoing, ADUs and JADUs without additional 

parking but with electrical panel upgrades or new panels must have reserved 

breakers and electrical capacity according to the requirements of 4.106.4.1. 

3. Multifamily residential building projects with valid entitlements granted by the City 

that have not otherwise expired before the effective date of this ordinance shall 

provide at least ten (10) percent of the total number of parking spaces on a building 

site, provided for all types of parking facilities, with Level 2 EV Ready Circuits. 

Calculations for the required number of EV spaces shall be rounded up to the 

nearest whole number.  

4.106.4.1 New one- and two-family dwellings, town- houses with attached 
private garages, and ADUs with parking.  
For each dwelling unit, install a Level 2 EV Ready Space and Level 1 EV Ready 
Space. listed raceway to accommodate a dedicated 208/240-volt branch circuit. 
The raceway shall not be less than trade size 1 (nominal 1-inch inside diameter). 
The raceway shall originate at the main service or subpanel and shall terminate 
into a listed cabinet, box or other enclosure in close proximity to the proposed 
location of an EV char- ger. Raceways are required to be continuous at enclosed, 
inaccessible or concealed areas and spaces. The service panel and/or subpanel 
shall provide capacity to install a 40-ampere minimum dedicated branch circuit 
and space(s) reserved to permit installation of a branch circuit overcurrent 
protective device. 
 

Exception: A raceway is not required if a minimum 40-ampere 208/240-
volt dedicated EV branch circuit is installed in close proximity to the 
proposed location of an EV charger at the time of original construction in 
accordance with the California Electrical Code. 
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Exception: For each dwelling unit with only one parking space, install a 
Level 2 EV Ready Space.  
 
4.106.4.1.1 Identification. The service panel or sub- panel circuit 
directory shall identify the overcurrent protective device space(s) 
reserved for future EV charging as “Level 2 EV CAPABLE”. The raceway 
termination location shall be permanently and visibly marked as “EV 
CAPABLE”.  “Level 2 EV-Ready”.  
 

4.106.4.2 New multifamily dwellings. If residential parking is available, ten 
(10) present in total number of parking spaces on a building site, provided for all 
types of parking facilities, shall be electric vehicle charging spaces (EV spaces) 
capable of supporting future EVSE. Calculations for the required number of EV 
spaces shall be rounded up to the nearest whole number.   The following 
requirements apply to all new multifamily dwellings. 

1. For multifamily buildings with less than or equal to 20 dwelling units, one 

parking space per dwelling unit with parking shall be provided with a 

Level 2 EV Ready Space.  

2. When more than 20 multifamily dwelling units are constructed on a 

building site: 

a. Install one Level 2 EV Ready Space in the first 20 dwelling unit 

parking spaces. 

b. For each additional dwelling unit over 20, 25% of the dwelling 

units with parking space(s) shall be provided with at least one 

Level 2 EV Ready Space. Calculations for the required minimum 

number of Level 2 EV Ready spaces shall be rounded up to the 

nearest whole number.  

c. In addition, each remaining dwelling unit with parking space(s) 

shall be provided with at least a Level 1 EV Ready Space. 

 
Exception: For all multifamily Affordable Housing, 10% of dwelling units 
with parking space(s) shall be provided with at least one Level 2 EV Ready 
Space. Calculations for the required minimum number of Level 2 EV 
Ready spaces shall be rounded up to the nearest whole number.  The 
remaining dwelling units with parking space(s) shall each be provided 
with at least a Level 1 EV Ready Space. 

 
Notes:  
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1. Construction documents are intended to demonstrate the project’s capability 

and capacity for facilitating future EV charging.  

2. There is no requirement for EV spaces to be constructed or available until EV 

chargers are installed for use. 

1. Installation of Level 2 EV Ready Spaces above the minimum number required 

level may offset the minimum number Level 1 EV Ready Spaces required on a 

1:1 basis. 

2. The requirements apply to multifamily buildings with parking spaces 

including: a) assigned or leased to individual dwelling units, and b) 

unassigned residential parking. 

3. A parking space served by electric vehicle supply equipment or designed as a 

future EV charging space shall count as at least one standard automobile 

parking space for the purpose of complying with any applicable minimum 

parking space requirements established by a local jurisdiction. See Vehicle 

Code Section 22511.2 for further details. 

4. In order to adhere to accessibility requirements in accordance with California 

Building Code Chapters 11A and/or 11B, it is recommended that all 

accessible parking spaces for covered newly constructed multifamily 

dwellings are provided with Level 1 or Level 2 EV Ready Spaces. 
 

4.106.4.2.1 Electric vehicle charging space (EV space) locations. 

Construction documents shall indicate the location of proposed EV spaces. 

Where common use parking is provided at least one EV Space shall be 

located in the common use parking area and shall be available for use by all 

residents. 

4.106.4.2.1.1 Electric vehicle charging stations (EVCS). When EV chargers are 
installed, EV spaces required by Section 4.106.4.2.2, Item 3, shall comply with 
at least one of the following options: 
1. The EV space shall be located adjacent to an accessible parking space 

meeting the requirements of the California Building Code, Chapter 11A, 

to allow use of the EV charger from the accessible parking space. 

2. The EV space shall be located on an accessible route, as defined in the 

California Building Code, Chapter 2, to the building. 

Exception: Electric vehicle charging stations designed and constructed in 
compliance with the California Building Code, Chapter 11B, are not 
required to comply with Section 4.106.4.2.1.1. and Section 4.106.4.2.2, 
Item 3. 
 
Note: Electric vehicle charging stations serving public housing are 
required to comply with the California Building Code, Chapter 11 B.  
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4.106.4.2.2  Electric vehicle charging space (EV space) dimensions. The 
EV spaces shall be designed to comply with the following: 
1. The minimum length of each EV space shall be 18 feet (5486 mm). 

2. The minimum width of each EV space shall be 9 feet (2743 mm). 

3. One in every 25 EV spaces, but not less than one, shall also have an 8-foot 

(2438 mm) wide minimum aisle. A 5-foot (1524 mm) wide minimum aisle 

shall be permitted provided the minimum width of the EV space is 12 feet 

(3658 mm).  

a) Surface slope for this EV space and the aisle shall not exceed 1 

unit vertical in 48 units horizontal (2.083 percent slope) in any 

direction. 

Exception: Where Half Moon Bay’s Municipal Code permits parking space 
dimensions that are less than the minimum requirements stated in this 
section 4.106.4.2.2, and the compliance with these minimum requirements 
would be infeasible due to particular circumstances of a project, an 
exception may be granted while remaining in compliance with 2019 
California Building Code Section Table 11B-228.3.2.1 and 11B-812, as 
applicable. 
 
4.106.4.2.3 Automated Load Management Systems.  

1. As defined in Chapter 2, ALMS shall be allowed to meet the requirements 

of 4.106.4.2. 

2. Where ALMS serve Direct Current Fast Charging stations, the power 

demand from the Direct Current Fast Charging station shall be prioritized 

above Level 1 and Level 2 spaces. 

 

Single EV space required. Install a listed raceway capable of accommodating 
a 208/240-volt dedicated branch circuit. The raceway shall not be less than 
trade size 1 (nominal 1-inch inside diameter). The raceway shall originate at 
the main service or subpanel and shall terminate into a listed cabinet, box or 
enclosure in close proximity to the proposed location of the EV spaces. 
Construction documents shall identify the raceway termination point. The 
service panel and/or subpanel shall provide capacity to install a 40-ampere 
minimum dedicated branch circuit and space(s) reserved to permit 
installation of a branch circuit over- current protective device. 
 
Exception: A raceway is not required if a minimum 40-ampere 208/240-volt 
dedicated EV branch circuit is installed in close proximity to the proposed 
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location of an EV charger, at the time of original construction in accordance 
with the California Electrical Code. 

 
4.106.4.2.4 Multiple EV spaces required. Construction raceway 
termination point and proposed location of future EV spaces and EV chargers 
Construction documents shall also pro- vide information on amperage of 
future EVSE, raceway method(s), wiring schematics and electrical load 
calculations to verify that the electrical panel service capacity and electrical 
system, including any on-site distribution transformer(s), have sufficient 
capacity to simultaneously charge all EVs at all required EV spaces at the full 
rated amperage of the EVSE. Plan design shall be based upon a 40-ampere 
minimum branch circuit. Raceways and related components that are planned 
to be installed underground, enclosed, inaccessible or in concealed areas and 
spaces shall be installed at the time of original construction. 
 
Exception: A raceway is not required if a minimum 40-ampere 208/240-volt 
dedicated EV branch circuit is installed in close proximity to the proposed 
location of an EV charger, at the time of original construction in accordance 
with the California Electrical Code. 
 

4.106.4.2.5 Identification. The service panel or sub- panel circuit directory shall identify the 
overcurrent protective device space(s) reserved for future EV charging purposes as “EV 
CAPABLE” in accordance with the California Electrical Code. 

1437603.3  
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LEGAL NOTICE 
 

This report was prepared by Southern California Edison Company (SCE) and funded by the California 
utility customers under the auspices of the California Public Utilities Commission. 
 
Copyright 2019, 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. 
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1 Introduction 
The California Building Energy Efficiency Standards Title 24, Part 6 (Title 24) (CEC, 2019) is maintained and 
updated every three years by two state agencies: the California Energy Commission (the 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 was developed in coordination with the California Statewide Investor Owned Utilities (IOUs) Codes 
and Standards Program, key consultants, and engaged cities—collectively known as the Reach Code Team. 

This report documents cost-effective combinations of measures that exceed the minimum state 
requirements for design in newly-constructed nonresidential buildings. Buildings specifically examined 
include medium office, medium retail, and small hotels. Measures include energy efficiency, solar 
photovoltaics (PV), and battery storage. In addition, the report includes a comparison between a baseline 
mixed-fuel design and all-electric design for each occupancy type.  

The Reach Code team analyzed the following seven packages as compared to 2019 code compliant mixed-
fuel design baseline: 

♦ Package 1A – Mixed-Fuel + Energy Efficiency (EE): Mixed-fuel design with energy efficiency 
measures and federal minimum appliance efficiencies.  

♦ Package 1B – Mixed-Fuel + EE + PV + Battery (B): Same as Package 1A, plus solar PV and 
batteries. 

♦ Package 1C – Mixed-fuel + High Efficiency (HE): Baseline code-minimum building with high 
efficiency appliances, triggering federal preemption. The intent of this package is to assess the 
standalone contribution that high efficiency appliances would make toward achieving high 
performance thresholds. 

♦ Package 2 – All-Electric Federal Code-Minimum Reference: All-electric design with federal code 
minimum appliance efficiency. No solar PV or battery. 

♦ Package 3A – All-Electric + EE: Package 2 all-electric design with energy efficiency measures and 
federal minimum appliance efficiencies.   

♦ Package 3B – All-Electric + EE + PV + B: Same as Package 3A, plus solar PV and batteries. 

♦ Package 3C – All-Electric + HE: All-electric design with high efficiency appliances, triggering 
federal preemption. 

Figure 1 summarizes the baseline and measure packages. Please refer to Section 3 for more details on the 
measure descriptions. 
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Figure 1. Measure Category and Package Overview 

Measure 
Category 

Report 
Section 

Mixed Fuel All-Electric  
Baseline 1A 1B 1C 2 3A 3B 3C 
Fed Code 
Minimum 
Efficiency 

EE  EE+ PV 
+ B HE 

Fed Code 
Minimum 
Efficiency 

EE EE+ PV 
+ B HE 

Energy 
Efficiency 
Measures 

3.1  X X   X X  

Solar PV + 
Battery 3.2   X    X  

All-Electric 
Measures 3.3     X X X X 

Preemptive 
Appliance 
Measures 

3.4    X    X 

The team separately developed cost effectiveness results for PV-only and PV+Battery packages, excluding 
any efficiency measures. For these packages, the PV is modeled as a “minimal” size of 3 kW and a larger 
size based on the available roof area and electric load of the building. PV sizes are combined with two 
sizes of battery storage for both mixed fuel and all electric buildings to form eight different package 
combinations as outlined below: 

♦ Mixed-Fuel + 3 kW PV Only 

♦ Mixed-Fuel + 3 kW PV + 5 kWh Battery 

♦ Mixed-Fuel + PV Only: PV sized per the roof size of the building, or to offset the annual electricity 
consumption, whichever is smaller 

♦ Mixed-Fuel + PV + 50 kWh Battery: PV sized per the roof size of the building, or to offset the 
annual electricity consumption, whichever is smaller, along with 50 kWh battery 

♦ All-Electric + 3 kW PV Only 

♦ All-Electric + 3 kW PV + 5 kWh Battery 

♦ All-Electric + PV Only: PV sized per the roof size of the building, or to offset the annual electricity 
consumption, whichever is smaller 

♦ All-Electric + PV + 50 kWh Battery: PV sized per the roof size of the building, or to offset the 
annual electricity consumption, whichever is smaller, along with 50 kWh battery. 

Each of the eight packages are evaluated against a baseline model designed as per 2019 Title 24 Part 6 
requirements. The Standards baseline for all occupancies in this report is a mixed-fuel design. 

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.1  Since state and local governments are prohibited from adopting 

                                                           

 
1 https://www.ecfr.gov/cgi-
bin/retrieveECFR?gp=&SID=8de751f141aaa1c1c9833b36156faf67&mc=true&n=pt10.3.431&r=PART&ty=HTML#se10.3.431_197 
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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. However, because high 
efficiency appliances are often the easiest and most affordable measures to increase energy performance, 
this study provides an analysis of high efficiency appliances for informational purposes. While federal 
preemption would limit a reach code, in practice, builders may install any package of compliant measures 
to achieve the performance requirements, including higher efficiency appliances that are federally 
regulated. 

2 Methodology and Assumptions 
With input from several stakeholders, the Reach Codes team selected three building types—medium 
office, medium retail, and small hotel—to represent a predominant segment of nonresidential new 
construction in the state.  

This analysis used both on-bill and time dependent valuation of energy (TDV) based approaches to 
evaluate cost-effectiveness. Both methodologies require estimating and quantifying the energy savings 
associated with energy efficiency measures, as well as quantifying the costs associated with the measures. 
The main difference between the methodologies is the valuation of energy and thus the cost savings of 
reduced or avoided energy use. TDV was developed by the Energy Commission to reflect the time 
dependent value of energy including long-term projected costs of energy such as the cost of providing 
energy during peak periods of demand and other societal costs including projected costs for carbon 
emissions. With the TDV approach, electricity used (or saved) during peak periods has a much higher 
value than electricity used (or saved) during off-peak periods.2 

The Reach Code Team performed energy simulations using EnergyPro 8.0 software for 2019 Title 24 code 
compliance analysis, which uses CBECC-Com 2019.1.0 for the calculation engine. The baseline prototype 
models in all climate zones have been designed to have compliance margins as close as possible to 0 to 
reflect a prescriptively-built building.3 

2.1 Building Prototypes 
The DOE provides building prototype models which, when modified to comply with 2019 Title 24 
requirements, can be used to evaluate the cost effectiveness of efficiency measures. These prototypes 
have historically been used by the California Energy Commission to assess potential code enhancements. 
The Reach Code Team performed analysis on a medium office, a medium retail, and a small hotel 
prototype.  

Water heating includes both service water heating (SWH) for office and retail buildings and domestic hot 
water for hotels. In this report, water heating or SWH is used to refer to both.  The Standard Design HVAC 
and SWH systems are based on the system maps included in the 2019 Nonresidential Alternate 

                                                           

 
2 Horii, B., E. Cutter, N. Kapur, J. Arent, and D. Conotyannis. 2014. “Time Dependent Valuation of Energy for Developing Building 
Energy Efficiency Standards.” Available at: http://www.energy.ca.gov/title24/2016standards/prerulemaking/documents/2014-
07-09_workshop/2017_TDV_Documents   
3 EnergySoft and TRC were able to develop most baseline prototypes to achieve a compliance margin of less than +/-1 percent 
except for few models that were at +/- 6 percent. This indicates these prototypes are not exactly prescriptive according to 
compliance software calculations. To calculate incremental impacts, TRC conservatively compared the package results to that of 
the proposed design of baseline prototypes (not the standard design). 
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Calculation Method Reference Manual.4 The Standard Design is the baseline for all nonresidential projects 
and assumes a mixed-fuel design using natural gas as the space heating source in all cases.  Baseline HVAC 
and SWH system characteristics are described below and in Figure 2: 

♦ The baseline medium office HVAC design package includes two gas hot water boilers, three 
packaged rooftop units (one for each floor), and variable air volume (VAV) terminal boxes with 
hot water reheat coils. The SWH design includes one 8.75 kW electric resistance hot water heater 
with a 30-gallon storage tank.  

♦ The baseline medium retail HVAC design includes five single zone packaged rooftop units (variable 
flow and constant flow depending on the zone) with gas furnaces for heating. The SWH design 
includes one 8.75 kW electric resistance hot water heater with a 30-gallon storage tank. 

♦ The small hotel has two baseline equipment systems, one for the nonresidential spaces and one 
for the guest rooms.  

♦ The nonresidential HVAC design includes two gas hot water boilers, four packaged rooftop 
units and twelve VAV terminal boxes with hot water reheat coils. The SWH design include a 
small electric resistance water heater with 30-gallon storage tank.  

♦ The residential HVAC design includes one single zone air conditioner (AC) unit with gas 
furnace for each guest room and the water heating design includes one central gas water 
heater with a recirculation pump for all guest rooms.  

Figure 2. Prototype Characteristics Summary 
 Medium Office Medium Retail Small Hotel 

Conditioned Floor Area 53,628 24,691 42,552 
Number of Stories 3 1 4 
Number of Guest Rooms 0 0 78 
Window-to-Wall Area Ratio 0.33 0.07 0.11 

Baseline HVAC System 
 

Packaged DX VAV with gas 
furnaces + VAV terminal 
units with hot water reheat.  
Central gas hot water 
boilers   

Single zone packaged 
DX units with gas 
furnaces 

Nonresidential: Packaged DX VAV 
with hot water coil + VAV 
terminal units with hot water 
reheat.  Central gas hot water 
boilers. 
Residential: Single zone DX AC 
unit with gas furnaces 

Baseline Water Heating 
System 

30-gallon electric resistance 
water heater 

30-gallon electric 
resistance water 
heater 

Nonresidential: 30-gallon electric 
resistance water heater  
Residential: Central gas water 
heater with recirculation loop 

 

                                                           

 
4 Nonresidential Alternative Calculation Method Reference Manual For the 2019 Building Energy Efficiency Standards. Available 
at: https://www.energy.ca.gov/2019publications/CEC-400-2019-006/CEC-400-2019-006-CMF.pdf  
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2.2 Cost Effectiveness 
The Reach Code Team analyzed the cost effectiveness of the packages by applying them to building 
prototypes (as applicable) using the life cycle cost methodology, which is approved and used by the 
Energy Commission to establish cost effective building energy standards (Title 24, Part 6).5 

Per Energy Commission’s methodology, the Reach Code Team assessed the incremental costs of the 
energy efficiency measure packages and compared them to the energy cost savings over the measure life 
of 15 years. Incremental costs represent the equipment, installation, replacements, and maintenance 
costs of the proposed measure relative to the 2019 Title 24 Standards minimum requirements. The 
energy savings benefits are estimated using both TDV of energy and typical utility rates for each building 
type: 

♦ Time Dependent Valuation: 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. Simulation 
outputs are translated to TDV savings benefits using 2019 TDV multipliers and 15-year discounted 
costs for the nonresidential measure packages. 

♦ Utility bill impacts (On-bill): Utility energy costs are estimated by applying appropriate IOU rates 
to estimated annual electricity and natural gas consumption. The energy bill savings are 
calculated as the difference in utility costs between the baseline and proposed package over a 15-
year duration accounting for discount rate and energy cost escalation. 

In coordination with the IOU rate team, and rate experts at a few electric publicly owned utilities (POUs), 
the Reach Code Team used the current nonresidential utility rates publicly available at the time of analysis 
to analyze the cost effectiveness for each proposed package. The utility tariffs, summarized in Figure 3, 
were determined based on the annual load profile of each prototype, and the most prevalent rate in each 
territory. For some prototypes there are multiple options for rates because of the varying load profiles of 
mixed-fuel buildings versus all-electric buildings. Tariffs were integrated in EnergyPro software to be 
applied to the hourly electricity and gas outputs. The Reach Code Team did not attempt to compare or 
test a variety of tariffs to determine their impact on cost effectiveness. 

The currently available and applicable time-of–use (TOU) nonresidential rates are applied to both the 
base and proposed cases with PV systems.6  Any annual electricity production in excess of annual 
electricity consumption is credited at the applicable wholesale rate based on the approved NEM tariffs for 
that utility. For a more detailed breakdown of the rates selected refer to Appendix 6.4 Utility Rate 
Schedules. Note that most utility time-of-use rates will be updated in the near future, which can affect 
cost effectiveness results. For example, Pacific Gas and Electric Company (PG&E) will introduce new rates 
for new service connections in late 2019, and existing accounts will be automatically rolled over to new 
rates in November 2020. 

                                                           

 
5 Architectural Energy Corporation (January 2011) Life-Cycle Cost Methodology. California Energy Commission. Available at: 
http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/general_cec_documents/2011-01-
14_LCC_Methodology_2013.pdf 
6 Under NEM rulings by the CPUC (D-16-01-144, 1/28/16), all new PV customers shall be in an approved TOU rate 
structure. As of March 2016, all new PG&E net energy metering (NEM) customers are enrolled in a time-of-use rate. 
(http://www.pge.com/en/myhome/saveenergymoney/plans/tou/index.page?).  
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Figure 3. Utility Tariffs used based on Climate Zone 
Climate 
Zones 

Electric / Gas Utility Electricity (Time-of-use) Natural 
Gas 

IOUs 
1-5,11-13,16 PG&E A-1/A-10 G-NR1 

5 PG&E / Southern California Gas Company A-1/A-10 G-10 (GN-
10) 

6,8-10,14,15 SCE / Southern California Gas Company TOU-GS-1/TOU-GS-
2/TOU-GS-3 

G-10 (GN-
10) 

7,10,14 San Diego Gas and Electric Company 
(SDG&E) 

A-1/A-10 GN-3 

Electric POUs 
4 City of Palo Alto (CPAU) E-2 n/a 

12 Sacramento Municipal Utility District 
(SMUD) 

GS n/a 

6,7,8,16 Los Angeles Department of Water and 
Power (LADWP) 

A-2 (B) n/a 

 

The Reach Code Team obtained measure costs through interviews with contractors and California 
distributors and review of online sources, such as Home Depot and RS Means. Taxes and contractor 
markups were added as appropriate. Maintenance costs were not included because there is no assumed 
maintenance on the envelope measures. For HVAC and SWH measures the study assumes there are no 
additional maintenance cost for a more efficient version of the same system type as the baseline. 
Replacement costs for inverters were included for PV systems, but the useful life all other equipment 
exceeds the study period. 

The Reach Code Team compared the energy benefits with incremental measure cost data to determine 
cost effectiveness for each measure package. The calculation is performed for a duration of 15 years for 
all nonresidential prototypes with a 3 percent discount rate and fuel escalation rates based on the most 
recent General Rate Case filings and historical escalation rates.7 Cost effectiveness is presented using net 
present value and benefit-to-cost ratio metrics. 

♦ Net Present Value (NPV): The Reach Code Team uses net savings (NPV benefits minus NPV costs) 
as the 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). 

♦ Benefit-to-Cost Ratio (B/C): Ratio of the present value of all benefits to the present value of all 
costs over 15 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 savings over the life of the measure are equivalent 
to the incremental cost of that measure.  

                                                           

 
7 2019 TDV Methodology Report, California Energy Commission, Docket number: 16-BSTD-06 
https://efiling.energy.ca.gov/GetDocument.aspx?tn=216062 
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There are several special circumstances to consider when reviewing these results: 

♦ Improving the efficiency of a project often requires an initial incremental investment.  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). Typically, 
utility bill savings are categorized as a ‘benefit’ while incremental construction costs are treated 
as ‘costs.’ In cases where both construction costs are negative and utility bill savings are negative, 
the construction cost savings are treated as the ‘benefit’ while the utility bill negative savings are 
the ‘cost.’  

♦ In cases where a measure package is cost effective immediately (i.e., there are upfront cost 
savings and lifetime energy cost savings), cost effectiveness is represented by “>1”.  

♦ The B/C ratios sometimes appear very high even though the cost numbers are not very high (for 
example, an upfront cost of $1 but on-bill savings of $200 over 30 years would equate to a B/C 
ratio of 200). NPV is also displayed to clarify these potentially confusing conclusions – in the 
example, the NPV would be equal to a modest $199. 

3  Measure Description and Cost  
Using the 2019 Title 24 code baseline as the starting point, The Reach Code Team identified potential 
measure packages to determine the projected energy (therm and kWh) and compliance impacts. The 
Reach Code Team developed an initial measure list based on experience with designers and contractors 
along with general knowledge of the relative acceptance and preferences of many measures, as well as 
their incremental costs.  

The measures are categorized into energy efficiency, solar PV and battery, all-electric, and preempted 
high efficiency measures in subsections below. 

3.1 Energy Efficiency Measures  
This section describes all the energy efficiency measures considered for this analysis to develop a non-
preempted, cost-effective efficiency measure package. The Reach Code Team assessed the cost-
effectiveness of measures for all climate zones individually and found that the packages did not need to 
vary by climate zone, with the exception of a solar heat gain coefficient measure in hotels, as described in 
more detail below. The measures were developed based on reviews of proposed 2022 Title 24 codes and 
standards enhancement measures, as well as ASHRAE 90.1 and ASHRAE 189.1 Standards. Please refer to 
Appendix Section 6.86.7  for a list of efficiency measures that were considered but not implemented. 
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Figure 4 provides a summary of the cost of each measure and the applicability of each measure to the 
prototype buildings. 

3.1.1 Envelope 
♦ Modify Solar Heat Gain Coefficient (SHGC) fenestration  

♦ Office and Retail - All Climate Zones: reduce window SHGC from the prescriptive value of 0.25 
to 0.22 

♦ Hotel 

♦ Climate zones 1, 2, 3, 5, and 16: Increase the SHGC for all nonresidential spaces from the 
prescriptive value of 0.25 to 0.45 in both common and guest room spaces. 

♦ Climate zones 4, and 6-15: Reduce window SHGC from the prescriptive value of 0.25 to 
0.22, only for common spaces. 

In all cases, the fenestration visible transmittance and U-factor remain at prescriptive values. 

♦ Fenestration as a function of orientation: Limit the amount of fenestration area as a function of 
orientation. East-facing and west-facing windows are each limited to one-half of the average 
amount of north-facing and south-facing windows. 

3.1.2 HVAC and SWH 
♦ Drain water heat recovery (DWHR): Add shower drain heat recovery in hotel guest rooms. DWHR 

captures waste heat from a shower drain line and uses it to preheat hot water. Note that this 
measure cannot currently be modeled on hotel/motel spaces, and the Reach Code Team 
integrated estimated savings outside of modeling software based on SWH savings in residential 
scenarios. Please see Appendix Section 6.3 for details on energy savings analysis. 

♦ VAV box minimum flow: Reduce VAV box minimum airflows from the current T24 prescriptive 
requirement of 20 percent of maximum (design) airflow to the T24 zone ventilation minimums. 

♦ Economizers on small capacity systems: Require economizers and staged fan control in units with 
cooling capacity ≥ 33,000 Btu/hr and ≤ 54,000 Btu/hr, which matches the requirement in the 2018 
International Green Construction Code and adopts ANSI/ASHRAE/ICC/USGBC/IES Standard 189.1. 
This measure reduces the T24 prescriptive threshold on air handling units that are required to 
have economizers, which is > 54,000 Btu/hr. 

♦ Solar thermal hot water: For all-electric hotel only, add solar thermal water heating to supply the 
following portions of the water heating load, measured in solar savings fraction (SSF): 

♦ 20 percent SSF in CZs 2, 3, and 5-9 

♦ 25 percent in CZ4 

♦ 35 percent SSF in CZs 1 and 10-16.  
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3.1.3 Lighting 
♦ Interior lighting reduced lighting power density (LPD): Reduce LPD by 15 percent for Medium 

Office, 10 percent for Medium Retail and by 10 percent for the nonresidential areas of the Small 
Hotel. 

♦ Institutional tuning: Limit the maximum output or maximum power draw of lighting to 85 percent 
of full light output or full power draw. 

♦ Daylight dimming plus off: Turn daylight-controlled lights completely off when the daylight 
available in the daylit zone is greater than 150 percent of the illuminance received from the 
general lighting system at full power. There is no associated cost with this measure, as the 2019 
T24 Standards already require multilevel lighting and daylight sensors in primary and secondary 
daylit spaces. This measure is simply a revised control strategy and does not increase the number 
of sensors required or labor to install and program a sensor. 

♦ Occupant sensing in open plan offices: In an open plan office area greater than 250 ft2, control 
lighting based on occupant sensing controls. Two workstations per occupancy sensor.  

Details on the applicability and impact of each measure by building type and by space function can be 
found in Appendices 6.2. The appendix also includes the resulting LPD that is modeled as the proposed by 
building type and by space function. 
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Figure 4. Energy Efficiency Measures - Specification and Cost 

Measure Baseline T24 Requirement 

Measure Applicability 
● Included in Packages 1A, 1B, 3A, 3C 
─ Not applicable  

Incremental Cost Sources & Notes 

Med 
Office 

Med 
Retail 

Small Hotel   

Guest 
rooms 

Comm 
Spaces 

  

Envelope 

Modify SHGC Fenestration SHGC of 0.25 ● ● ● ● 

$1.60 /ft2 window 
for SHGC 
decreases, $0/ft2 

for SHGC increases 

Costs from one manufacturer. 

Fenestration as a Function 
of Orientation  

Limit on total window area and 
west-facing window area as a 
function of wall area. 

● ─ ─ ─ $0  

No additional cost associated 
with the measure which is a 
design consideration not an 
equipment cost. 

HVAC and SHW               

Drain Water Heat Recovery No heat recovery required ─ ─ ● ─ $841 /unit 
Assume 1 heat recovery unit 
for every 3 guestrooms. Costs 
from three manufacturers.  

VAV Box Minimum Flow 20 percent of maximum 
(design) airflow ● ─ ─ ● $0  

No additional cost associated 
with the measure which is a 
design consideration not an 
equipment cost. 

Economizers on Small 
Capacity Systems 

Economizers required for units 
> 54,000 Btu/hr ─ ● ─ ─ $2,857 /unit 

Costs from one manufacturer’s 
representative and one 
mechanical contractor. 
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Measure Baseline T24 Requirement 

Measure Applicability 
● Included in Packages 1A, 1B, 3A, 3C 
─ Not applicable  

Incremental Cost Sources & Notes 

Med 
Office 

Med 
Retail 

Small Hotel   

Guest 
rooms 

Comm 
Spaces 

  

Solar Thermal Hot Water 
For central heat pump water 
heaters, there is no prescriptive 
baseline requirement. 

─ ─ 
● 

(electric 
only) 

─ $33/therm-yr 

Installed costs reported in the 
California Solar Initiative 
Thermal Program Database, 
2015-present.8 Costs include 
tank and were only available 
for gas backup systems. Costs 
are reduced by 19 percent per 
federal income tax credit 
average through 2022. 

Lighting               

Interior Lighting Reduced 
LPD 

Per Area Category Method, 
varies by Primary Function 
Area. Office area 0.60 – 0.70 
W/ft2 depending on area of 
space. Hotel function area 0.85 
W/ft2. Retail Merchandise Sales 
1.00 W/ft2 

● ● ─ ● $0  
Industry report on LED pricing 
analysis shows that costs are 
not correlated with efficacy.9 

                                                           

 
8 http://www.csithermalstats.org/download.html 
9 http://calmac.org/publications/LED_Pricing_Analysis_Report_-_Revised_1.19.2018_Final.pdf  
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Measure Baseline T24 Requirement 

Measure Applicability 
● Included in Packages 1A, 1B, 3A, 3C 
─ Not applicable  

Incremental Cost Sources & Notes 

Med 
Office 

Med 
Retail 

Small Hotel   

Guest 
rooms 

Comm 
Spaces 

  

Institutional Tuning 

No requirement, but Power 
Adjustment Factor (PAF) credit 
of 0.10 available for luminaires 
in non-daylit areas and 0.05 for 
luminaires in daylit areas10 

● ● ─ ● $0.06/ft2 Industry report on institutional 
tuning11 

Daylight Dimming Plus Off No requirement, but PAF credit 
of 0.10 available. ● ─ ─ ─ $0  

Given the amount of lighting 
controls already required, this 
measure is no additional cost. 

Occupant Sensing in Open 
Plan Offices 

No requirement, but PAF credit 
of 0.30 available. ● ─ ─ ─ 

$189 /sensor; $74 
/powered relay; 
$108 /secondary 
relay   

2 workstations per sensor; 
1 fixture per workstation; 
4 workstations per master 
relay; 
120 ft2/workstation in open 
office area, which is 53% of 
total floor area of the medium 
office 

                                                           

 
10 Power Adjustment Factors allow designers to tradeoff increased lighting power densities for more efficient designs. In this study, PAF-related measures 
assume that the more efficient design is incorporated without a tradeoff for increased lighting power density. 
11 https://slipstreaminc.org/sites/default/files/2018-12/task-tuning-report-mndoc-2015.pdf  
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3.2 Solar Photovoltaics and Battery Measures 
This section describes the PV and battery measures considered for this analysis. The Reach Code Team 
estimated the required PV sizes for each building prototype for the efficiency measure packages and the 
stand alone PV and battery options.  

3.2.1 Solar Photovoltaics 
2019 Title 24 requires nonresidential buildings to reserve at least 15 percent of the roof area as a “solar 
zone,” but does not include any requirements or compliance credits for the installation of photovoltaic 
systems. The Reach Code Team analyzed a range of PV system sizes to determine cost effectiveness. To 
determine upper end of potential PV system size, the Reach Code Team assumed a PV generation capacity 
of either 

♦ 15 W/ft2 covering 50 percent of the roof area, or 

♦ Enough to nearly offset the annual energy consumption. 

The medium office and small hotel prototypes had small roof areas compared to their annual electricity 
demand, thus the PV system capacity at 50 percent of the roof area was less than the estimated annual 
usage. The medium office and small hotel had a 135 kW and 80 kW array, respectively. The medium retail 
building has a substantially large roof area that would accommodate a PV array that generates more than 
the annual electricity load of the building. The PV array for the medium retail building was sized at 110 kW 
to not exceed the annual electricity consumption of the building when accounting for the minimum 
annual energy demand across climate zones with efficiency packages.  

The modeling software for nonresidential buildings does not allow auto-sizing of PV based on a desired 
percent offset of electricity use. Moreover, the PV size is also constrained by the availability of roof area. 
Hence, a common size of PV is modeled for all the packages including all electric design. Figure 5 through 
Figure 7 below demonstrate the percent of electricity offset by PV for both mixed fuel and all electric 
buildings over their respective federal minimum design package. 

Figure 5. Medium Office – Annual Percent kWh Offset with 135 kW Array 
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Figure 6. Medium Retail – Annual Percent kWh Offset with 110 kW Array 

 
Figure 7. Small Hotel – Annual Percent kWh Offset with 80 kW Array 

 
The costs for PV include first cost to purchase and install the system, inverter replacement costs, and 
annual maintenance costs. A summary of the medium office costs and sources is given in Figure 8. 
Upfront solar PV system costs are reduced by the federal income tax credit (ITC), approximately 19 
percent due to a phased reduction in the credit through the year 2022.12  

                                                           

 
12 The federal credit drops to 26% in 2020, and 22% in 2021 before dropping permanently to 10% for commercial projects and 0% 
for residential projects in 2022. More information on federal Investment Tax Credits available at: 
https://www.seia.org/initiatives/solar-investment-tax-credit-itc 
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Figure 8. Medium Office Upfront PV Costs 
  Unit Cost Cost Useful Life (yrs.) Source 

Solar PV System $2.30 / Wdc $310,500 30 National Renewable Energy Laboratory 
(NREL) Q1 201613 

Inverter Replacement $0.15 / Wdc $20,250 10 
E3 Rooftop Solar PV System Report14 

Maintenance Costs $0.02 / Wdc $2,700 1 

PV energy output is built into CBECC-Com and is based on NREL’s PVWatts calculator, which includes long 
term performance degradation estimates.15 

3.2.2 Battery Storage 
This measure includes installation of batteries to allow energy generated through PV to be stored and 
used later, providing additional energy cost benefits. This report does not focus on optimizing battery 
sizes or controls for each prototype and climate zone, though the Reach Code Team ran test simulations 
to assess the impact of battery sizes on TDV savings and found diminishing returns as the battery size 
increased.  

The team set battery control to the Time of Use Control (TOU) method, which assumes batteries are 
charged anytime PV generation is greater than the building load but discharges to the electric grid 
beginning during the highest priced hours of the day (the “First Hour of the Summer Peak”). Because 
there is no default hour available in CBECC-Com, the team applied the default hour available in CBECC-Res 
to start discharging (hour 19 in CZs 2, 4, and 8-15, and hour 20 in other CZs). This control option is most 
reflective of the current products on the market. While this control strategy is being used in the analysis, 
there would be no mandate on the control strategy used in practice. 

The current simulation software has approximations of how performance characteristics change with 
environmental conditions, charge/discharge rates, and degradation with age and use. More information is 
on the software battery control capabilities and associated qualification requirements are available in the 
Residential Alternative Calculation Method Reference Manual and the 2019 Reference Appendices for the 
2019 Title 24 Standards.16,17  

The Reach Code Team used costs of $558 kWh based on a 2018 IOU Codes and Standards Program report, 
assuming a replacement is necessary in year 15.18 Batteries are also eligible for the ITC if they are installed 
at the same time as the renewable generation source and at least 75 percent of the energy used to charge 

                                                           

 
13 Available at: https://www.nrel.gov/docs/fy16osti/66532.pdf  

14 Available at: https://efiling.energy.ca.gov/getdocument.aspx?tn=221366  

15 More information available at: https://pvwatts.nrel.gov/downloads/pvwattsv5.pdf 

16 Battery controls are discussed in Sections 2.1.5.4 and Appendix D of the Residential Alternative Calculation Method Reference 
Manual, available here: https://ww2.energy.ca.gov/2019publications/CEC-400-2019-005/CEC-400-2019-005-CMF.pdf 

 
17 Qualification Requirements for Battery Storage Systems are available in JA12 of the 2019 Reference Appendices: 
https://ww2.energy.ca.gov/2018publications/CEC-400-2018-021/CEC-400-2018-021-CMF.pdf 
18 Available at: http://localenergycodes.com/download/430/file_path/fieldList/PV%20Plus%20Battery%20Storage%20Report 
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the battery comes from a renewable source. Thus, the Reach Code Team also applied a 19 percent cost 
reduction to battery costs. 

3.2.3 PV-only and PV+Battery Packages 
The Reach Code Team analyzed solar PV and battery storage only, without other efficiency measures in 
both mixed-fuel and all-electric building designs. Two different sizes of solar PV and battery storage were 
analyzed.  

♦ Small PV Size: 3 kW, assumed to be the minimal PV system considered for installation in a 
nonresidential building. 

♦ Large PV Size: PV capacity equal to 15 W/ft2 over 50 percent of the roof area, or sized to nearly 
offset annual electricity consumption, as described in Section 3.2.1.  

♦ Small Battery Size: 5 kWh, assumed to be the minimal battery system considered for installation 
in a nonresidential building, and representative of smaller products currently available on the 
market. 

♦ Large Battery Size: 50 kWh, assumed to be a substantially large size for a nonresidential setting. 
Generally, the reach code team found diminishing on-bill and TDV benefits as the battery size 
increased. 

As described in Section 1 and Section 4.4, each PV size was run as a standalone measure. When packaged 
with a battery measure, the small PV size was paired with the small battery size, and the large PV size was 
paired with the large battery size. 

3.3 All Electric Measures 
The Reach Code Team investigated the cost and performance impacts and associated infrastructure costs 
associated with changing the baseline HVAC and water heating systems to all-electric equipment. This 
includes heat pump space heating, electric resistance reheat coils, electric water heater with storage tank, 
heat pump water heating, increasing electrical capacity, and eliminating natural gas connections that 
would have been present in mixed-fuel new construction. The Reach Code Team selected electric systems 
that would be installed instead of gas-fueled systems in each prototype. 

3.3.1 HVAC and Water Heating 
The nonresidential standards use a mixed-fuel baseline for the Standard Design systems.  In most 
nonresidential occupancies, the baseline is natural gas space heating.  Hotel/motels and high-rise 
residential occupancies also assume natural gas baseline water heating systems for the guest rooms and 
dwelling units. In the all-electric scenario, gas equipment serving these end-uses is replaced with electric 
equipment, as described in Figure 9.  
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Figure 9. All-Electric HVAC and Water Heating Characteristics Summary. 
  Medium Office Medium Retail Small Hotel 

HVAC 
System 
  

Baseline 
Packaged DX + VAV 
with HW reheat. 
Central gas boilers.  

Single zone 
packaged DX with 
gas furnaces 

NonRes: Packaged DX + VAV with 
HW reheat. Central gas boilers. 
 
Res: Single zone DX AC unit with 
gas furnaces 

Proposed All-
Electric 

Packaged DX + VAV 
with electric 
resistance reheat. 

Single zone 
packaged heat 
pumps 

NonRes: Packaged DX + VAV with 
electric resistance reheat 
 
Res: Single zone heat pumps 

Water 
Heating 
System 

Baseline Electric resistance 
with storage 

Electric resistance 
with storage 

NonRes: Electric resistance 
storage 
 
Res: Central gas storage with 
recirculation 

Proposed All-
Electric 

Electric resistance 
with storage 

Electric resistance 
with storage 

NonRes: Electric resistance 
storage 
Res: Individual heat pumps 

 

The Reach Code Team received cost data for baseline mixed-fuel equipment as well as electric equipment 
from an experienced mechanical contractor in the San Francisco Bay Area. The total construction cost 
includes equipment and material, labor, subcontractors (for example, HVAC and SHW control systems), 
and contractor overhead. 

3.3.1.1 Medium Office 

The baseline HVAC system includes two gas hot water boilers, three packaged rooftop units, and VAV hot 
water reheat boxes. The SHW design includes one 8.75 kW electric resistance hot water heater with a 30-
gallon storage tank.  

For the medium office all-electric HVAC design, the Reach Code Team investigated several potential all-
electric design options, including variable refrigerant flow, packaged heat pumps, and variable volume 
and temperature systems. After seeking feedback from the design community, the Reach Code Team 
determined that the most feasible all-electric HVAC system, given the software modeling constraints is a 
VAV system with an electric resistance reheat instead of hot water reheat coil. A parallel fan-powered box 
(PFPB) implementation of electric resistance reheat would further improve efficiency due to reducing 
ventilation requirements, but an accurate implementation of PFPBs is not currently available in 
compliance software.  

Note that the actual natural gas consumption for the VAV hot water reheat baseline may be higher than 
the current simulation results due to a combination of boiler and hot water distribution losses. A recent 
research study shows that the total losses can account for as high as 80 percent of the boiler energy use.19 

                                                           

 
19 Raftery, P., A. Geronazzo, H. Cheng, and G. Paliaga. 2018. Quantifying energy losses in hot water reheat systems. Energy and 
Buildings, 179: 183-199. November. https://doi.org/10.1016/j.enbuild.2018.09.020.  Retrieved from 
https://escholarship.org/uc/item/3qs8f8qx  
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If these losses are considered savings for the electric resistance reheat (which has zero associated 
distribution loss) may be higher. 

The all-electric SHW system remains the same electric resistance water heater as the baseline and has no 
associated incremental costs. 

Cost data for medium office designs are presented in Figure 10. The all-electric HVAC system presents 
cost savings compared to the hot water reheat system from elimination of the hot water boiler and 
associated hot water piping distribution. CZ10 and CZ15 all-electric design costs are slightly higher 
because they require larger size rooftop heat pumps than the other climate zones.   

 
Figure 10. Medium Office HVAC System Costs   

Climate Zone Mixed Fuel 
Baseline All Electric System Incremental cost 

for All-Electric 
CZ01  $1,202,538   $1,106,432   $(96,106) 
CZ02  $1,261,531   $1,178,983   $(82,548) 
CZ03  $1,205,172   $1,113,989   $(91,183) 
CZ04  $1,283,300   $1,205,434   $(77,865) 
CZ05  $1,207,345   $1,113,989   $(93,356) 
CZ06  $1,216,377   $1,131,371   $(85,006) 
CZ07  $1,227,932   $1,148,754   $(79,178) 
CZ08  $1,250,564   $1,172,937   $(77,626) 
CZ09  $1,268,320   $1,196,365   $(71,955) 
CZ10  $1,313,580   $1,256,825   $(56,755) 
CZ11  $1,294,145   $1,221,305   $(72,840) 
CZ12  $1,274,317   $1,197,121   $(77,196) 
CZ13  $1,292,884   $1,221,305   $(71,579) 
CZ14  $1,286,245   $1,212,236   $(74,009) 
CZ15  $1,357,023   $1,311,994   $(45,029) 
CZ16  $1,295,766   $1,222,817   $(72,949) 

 

3.3.1.2 Medium Retail 

The baseline HVAC system includes five packaged single zone rooftop ACs with gas furnaces. Based on fan 
control requirements in section 140.4(m), units with cooling capacity ≥ 65,000 Btu/h have variable air 
volume fans, while smaller units have constant volume fans. The SHW design includes one 8.75 kW 
electric resistance hot water heater with a 30-gallon storage tank.  

For the medium retail all-electric HVAC design, the Reach Code Team assumed packaged heat pumps 
instead of the packaged ACs. The all-electric SHW system remains the same electric resistance water 
heater as the baseline and has no associated incremental costs.  

Cost data for medium retail designs are presented in Figure 11. Costs for rooftop air-conditioning systems 
are very similar to rooftop heat pump systems. 
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 Figure 11. Medium Retail HVAC System Costs   
Climate Zone Mixed Fuel 

Baseline All Electric System Incremental cost 
for All-Electric 

CZ01  $328,312   $333,291   $4,978  
CZ02  $373,139   $373,702   $563  
CZ03  $322,849   $326,764   $3,915  
CZ04  $329,900   $335,031   $5,131  
CZ05  $359,888   $362,408   $2,520  
CZ06  $335,728   $341,992   $6,265  
CZ07  $345,544   $349,808   $4,265  
CZ08  $368,687   $369,792   $1,104  
CZ09  $415,155   $411,069   $(4,087) 
CZ10  $345,993   $346,748   $755  
CZ11  $418,721   $414,546   $(4,175) 
CZ12  $405,110   $400,632   $(4,477) 
CZ13  $376,003   $375,872   $(131) 
CZ14  $405,381   $406,752   $1,371  
CZ15  $429,123   $427,606   $(1,517) 
CZ16  $401,892   $404,147   $2,256  

 

3.3.1.3 Small Hotel 

The small hotel has two different baseline equipment systems, one for the nonresidential spaces and one 
for the guest rooms. The nonresidential HVAC system includes two gas hot water boilers, four packaged 
rooftop units and twelve VAV terminal boxes with hot water reheat coil. The SHW design includes a small 
electric water heater with storage tank. The residential HVAC design includes one single zone AC unit with 
gas furnace for each guest room and the water heating design includes one central gas storage water 
heater with a recirculation pump for all guest rooms.  

For the small hotel all-electric design, the Reach Code Team assumed the nonresidential HVAC system to 
be packaged heat pumps with electric resistance VAV terminal units, and the SHW system to remain a 
small electric resistance water heater.  

For the guest room all-electric HVAC system, the analysis used a single zone (packaged terminal) heat 
pump and a central heat pump water heater serving all guest rooms. Central heat pump water heating 
with recirculation serving guest rooms cannot yet be modeled in CBECC-Com, and energy impacts were 
modeled by simulating individual heat pump water heaters in each guest room. The reach code team 
believes this is a conservative assumption, since individual heat pump water heaters will have much 
higher tank standby losses. The Reach Code Team attained costs for central heat pump water heating 
installation including storage tanks and controls and used these costs in the study.  

Cost data for small hotel designs are presented in Figure 12. The all-electric design presents substantial 
cost savings because there is no hot water plant or piping distribution system serving the nonresidential 
spaces, as well as the lower cost of packaged terminal heat pumps serving the residential spaces 
compared to split DX/furnace systems with individual flues. 
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 Figure 12. Small Hotel HVAC and Water Heating System Costs   
Climate Zone Mixed Fuel 

Baseline All Electric System Incremental cost 
for All-Electric 

CZ01  $2,337,531   $1,057,178   $(1,280,353) 
CZ02  $2,328,121   $1,046,795   $(1,281,326) 
CZ03  $2,294,053   $1,010,455   $(1,283,598) 
CZ04  $2,302,108   $1,018,675   $(1,283,433) 
CZ05  $2,298,700   $1,015,214   $(1,283,486) 
CZ06  $2,295,380   $1,011,753   $(1,283,627) 
CZ07  $2,308,004   $1,026,029   $(1,281,975) 
CZ08  $2,333,662   $1,053,717   $(1,279,946) 
CZ09  $2,312,099   $1,030,355   $(1,281,744) 
CZ10  $2,354,093   $1,075,348   $(1,278,745) 
CZ11  $2,347,980   $1,068,426   $(1,279,554) 
CZ12  $2,328,654   $1,047,660   $(1,280,994) 
CZ13  $2,348,225   $1,068,858   $(1,279,367) 
CZ14  $2,345,988   $1,066,263   $(1,279,725) 
CZ15  $2,357,086   $1,079,241   $(1,277,845) 
CZ16  $2,304,094   $1,019,973   $(1,284,121) 

 

3.3.2 Infrastructure Impacts 
Electric heating appliances and equipment often require a larger electrical connection than an equivalent 
natural gas appliance because of the higher voltage and amperage necessary to electrically generate heat. 
Thus, many buildings may require larger electrical capacity than a comparable building with natural gas 
appliances. This includes: 

♦ Electric resistance VAV space heating in the medium office and common area spaces of the small 
hotel. 

♦ Heat pump water heating for the guest room spaces of the small hotel. 

3.3.2.1 Electrical Panel Sizing and Wiring 

This section details the additional electrical panel sizing and wiring required for all-electric measures. In an 
all-electric new construction scenario, heat pumps replace packaged DX units which are paired with either 
a gas furnace or a hot water coil (supplied by a gas boiler). The electrical requirements of the replacement 
heat pump would be the same as the packaged DX unit it replaces, as the electrical requirements would 
be driven by the cooling capacity, which would remain the same between the two units. 

VAV terminal units with hot water reheat coils that are replaced with electric resistance reheat coils 
require additional electrical infrastructure. In the case of electric resistance coils, the Reach Code Team 
assumed that on average, a VAV terminal unit serves around 900 ft2 of conditioned space and has a 
heating capacity of 5 kW (15 kBtu/hr/ft2). The incremental electrical infrastructure costs were determined 
based on RS Means. Calculations for the medium office shown in Figure 13 include the cost to add 
electrical panels as well as the cost to add electrical lines to each VAV terminal unit electric resistance coil 
in the medium office prototype. Additionally, the Reach Code Team subtracted the electrical 
infrastructure costs associated with hot water pumps required in the mixed fuel baseline, which are not 
required in the all-electric measures. 
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The Reach Code Team calculated costs to increase electrical capacity for heat pump water heaters in the 
small hotel similarly. 

Figure 13. Medium Office Electrical Infrastructure Costs for All-Electric Design 
A - No. VAV Boxes 60 
B - VAV box heating capacity (watts) 4,748 
C - No. hot water pumps 2 
D - Hot water pump power (watts) 398 

      
E - Voltage 208 
F (AxB - CxD)/E Panel ampacity required         1,366  
G F/400 Number of 400-amp panels required 4 
H - Cost per 400-amp panel  $3,100  
I GxH Total panel cost  $12,400  

      
J - Total electrical line length required (ft)         4,320  
K - Cost per linear foot of electrical line  $3.62  
L JxK Total electrical line cost  $15,402  

      

 I + L Total electrical infrastructure incremental cost  $27,802  

3.3.2.2 Natural Gas 

This analysis assumes that in an all-electric new construction scenario natural gas would not be supplied 
to the site. Eliminating natural gas in new construction would save costs associated with connecting a 
service line from the street main to the building, piping distribution within the building, and monthly 
connection charges by the utility.  

The Reach Code Team determined that for a new construction building with natural gas piping, there is a 
service line (branch connection) from the natural gas main to the building meter. In the medium office 
prototype, natural gas piping is routed to the boiler. The Reach Code Team assumed that the boiler is on 
the first floor, and that 30 feet of piping is required from the connection to the main to the boiler. The 
Reach Code Team assumed 1” corrugated stainless steel tubing (CSST) material is used for the plumbing 
distribution. The Reach Code Team included costs for a natural gas plan review, service extension, and a 
gas meter, as shown in Figure 14 below. The natural gas plan review cost is based on information received 
from the City of Palo Alto Utilities. The meter costs are from PG&E and include both material and labor. 
The service extension costs are based on guidance from PG&E, who noted that the cost range is highly 
varied and that there is no “typical” cost, with costs being highly dependent on length of extension, 
terrain, whether the building is in a developed or undeveloped area, and number of buildings to be 
served. While an actual service extension cost is highly uncertain, the team believes the costs assumed in 
this analysis are within a reasonable range based on a sample range of costs provided by PG&E. These 
costs assume development in a previously developed area. 
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Figure 14. Natural Gas Infrastructure Cost Savings for All-Electric Prototypes 
Cost Type Medium Office Medium Retail Small Hotel 
Natural Gas Plan Review $2,316  $2,316  $2,316  
Service Extension $13,000  $13,000  $13,000  
Meter $3,000  $3,000  $3,000  
Plumbing Distribution $633  $9,711  $37,704  
Total Cost $18,949  $28,027  $56,020  

 

3.4 Preempted High Efficiency Appliances 
The Reach Code Team developed a package of high efficiency (HE) space and water heating appliances 
based on commonly available products for both the mixed-fuel and all-electric scenarios. This package 
assesses the standalone contribution that high efficiency measures would make toward achieving high 
performance thresholds. The Reach Code Team reviewed the Air Conditioning, Heating, and Refrigeration 
Institute (AHRI) certified product database to estimate appropriate efficiencies.20 

The Reach Code Team determined the efficiency increases to be appropriate based on equipment type, 
summarized in Figure 15, with cost premiums attained from a Bay Area mechanical contractor. The ranges 
in efficiency are indicative of varying federal standard requirements based on equipment size.  

Figure 15. High Efficiency Appliance Assumptions 
 Federal Minimum Efficiency Preempted Efficiency Cost Premium for 

HE Appliance 
Gas space heating and 
water heating 80-82% 90-95% 10-15% 

Large packaged rooftop 
cooling 

9.8-12 EER 
11.4-12.9 IEER 

10.5-13 EER 
15-15.5 IEER 

10-15% 
  

Single zone heat pump 
space heating  

7.7 HSPF 
3.2 COP 

10 HSPF 
3.5 COP 

6-15% 

Heat pump water heating  2.0 UEF 3.3 UEF None (market does 
not carry 2.0 UEF) 

 

3.5 Greenhouse Gas Emissions 
The analysis uses the greenhouse gas (GHG) emissions estimates from Zero Code reports available in 
CBECC-Com.21 Zero Code uses 8760 hourly multipliers accounting for time dependent energy use and 
carbon emissions based on source emissions, including renewable portfolio standard projections. Fugitive 

                                                           

 
20 Available at: https://www.ahridirectory.org/Search/SearchHome?ReturnUrl=%2f  

21 More information available at: https://zero-code.org/wp-content/uploads/2018/11/ZERO-Code-TSD-California.pdf  

 

109

https://www.ahridirectory.org/Search/SearchHome?ReturnUrl=%2f
https://zero-code.org/wp-content/uploads/2018/11/ZERO-Code-TSD-California.pdf


2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

23  2019-07-25 

emissions are not included. There are two strings of multipliers – one for Northern California climate 
zones, and another for Southern California climate zones.22 

4 Results 
The Reach Code Team evaluated cost effectiveness of the following measure packages over a 2019 mixed-
fuel code compliant baseline for all climate zones, as detailed in Sections 4.1 -- 4.3 and reiterated in Figure 
16: 

♦ Package 1A – Mixed-Fuel + EE: Mixed-fuel design with energy efficiency measures and federal 
minimum appliance efficiencies.  

♦ Package 1B – Mixed-Fuel + EE + PV + B: Same as Package 1A, plus solar PV and batteries. 

♦ Package 1C – Mixed-fuel + HE: Alternative design with high efficiency appliances, triggering 
federal preemption.  

♦ Package 2 – All-Electric Federal Code-Minimum Reference: All-electric design with federal code 
minimum appliance efficiency. No solar PV or battery. 

♦ Package 3A – All-Electric + EE: All-electric design with energy efficiency measures and federal 
minimum appliance efficiencies.   

♦ Package 3B – All-Electric + EE + PV + B: Same as Package 3A, plus solar PV and batteries. 

♦ Package 3C – All-Electric + HE: All-electric design with high efficiency appliances, triggering 
federal preemption. 

Figure 16. Package Summary 

Package 
Fuel Type Energy 

Efficiency  
Measures 

PV & Battery 
(PV + B) 

High Efficiency  
Appliances 

(HE) Mixed Fuel All-Electric 

Mixed-Fuel Code Minimum 
Baseline X     

1A – Mixed-Fuel + EE X  X   

1B – Mixed-Fuel + EE + PV + B X  X X  

1C – Mixed-fuel + HE X    X 

2 – All-Electric Federal Code-
Minimum Reference  X    

3A – All-Electric + EE  X X   

3B – All-Electric + EE + PV + B  X X X  

3C – All-Electric + HE  X   X 

                                                           

 
22 CBECC-Com documentation does not state which climate zones fall under which region. CBECC-Res multipliers are the same for 
CZs 1-5 and 11-13 (presumed to be Northern California), while there is another set of multipliers for CZs 6-10 and 14-16 (assumed 
to be Southern California). 
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Section 4.4 presents the results of the PV-only and PV+Battery analysis.  

The TDV and on-bill based cost effectiveness results are presented in terms of B/C ratio and NPV in this 
section. What constitutes a ‘benefit’ or a ‘cost’ varies with the scenarios because both energy savings and 
incremental construction costs may be negative depending on the package. Typically, utility bill savings 
are categorized as a ‘benefit’ while incremental construction costs are treated as ‘costs.’ In cases where 
both construction costs are negative and utility bill savings are negative, the construction cost savings are 
treated as the ‘benefit’ while the utility bill negative savings are as the ‘cost.’  

Overarching factors to keep in mind when reviewing the results include: 

♦ To pass the Energy Commission’s application process, local reach codes must both be cost 
effective and exceed the energy performance budget using TDV (i.e., have a positive compliance 
margin). To emphasize these two important factors, the figures in this Section highlight in green 
the modeling results that have either a positive compliance margin or are cost effective. This will 
allow readers to identify whether a scenario is fully or partially supportive of a reach code, and 
the opportunities/challenges that the scenario presents. Conversely, Section 4.4 only highlights 
results that both have a positive compliance margin and are cost effective, to allow readers to 
identify reach code-ready scenarios. 

♦ Note: Compliance margin represents the proportion of energy usage that is saved compared 
to the baseline, measured on a TDV basis. 

♦ The Energy Commission does not currently allow compliance credit for either solar PV or battery 
storage. Thus, the compliance margins in Packages 1A are the same as 1B, and Package 3A is the 
same as 3B. However, The Reach Code Team did include the impact of solar PV and battery when 
calculating TDV cost-effectiveness. 

♦ When performance modeling residential buildings, the Energy Commission allows the Standard 
Design to be electric if the Proposed Design is electric, which removes TDV-related penalties and 
associated negative compliance margins. This essentially allows for a compliance pathway for all-
electric residential buildings. Nonresidential buildings are not treated in the same way and are 
compared to a mixed-fuel standard design. 

♦ Results do not include an analysis and comparison of utility rates. As mentioned in Section 2.2, 
The Reach Code Team coordinated with utilities to select tariffs for each prototype given the 
annual energy demand profile and the most prevalent rates in each utility territory. The Reach 
Code Team did not compare a variety of tariffs to determine their impact on cost effectiveness. 
Note that most utility time-of-use rates are continuously updated, which can affect cost 
effectiveness results. 

♦ As a point of comparison, mixed-fuel baseline energy figures are provided in Appendix 6.5. 

4.1 Cost Effectiveness Results – Medium Office 
Figure 17 through Figure 23 contain the cost-effectiveness findings for the Medium Office packages. 
Notable findings for each package include: 

♦ 1A – Mixed-Fuel + EE: Packages achieve +12 to +20 percent compliance margins depending on 
climate zone. All packages are cost effective in all climate zones using the TDV approach. All 
packages are cost effective using the On-Bill approach except for LADWP territory. 
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♦ 1B – Mixed-Fuel + EE + PV + B: All packages are cost effective using the On-Bill and TDV 
approaches, except On-Bill in LADWP territory. When compared to 1A, the B/C ratio changes 
depending on the utility and climate zone (some increase while others decrease). However, NPV 
savings are increased across the board, suggesting that larger investments yield larger returns.  

♦ 1C – Mixed-Fuel + HE: Packages achieve +3 to +5 percent compliance margins depending on 
climate zone, but no packages were cost effective. The incremental costs of a high efficiency 
condensing boiler compared to a non-condensing boiler contributes to 26-47% of total 
incremental cost depending on boiler size. Benefits of condensing boiler efficiency come from 
resetting hot water return temperature as boiler efficiency increases at lower hot water 
temperature. However, hot water temperature reset control cannot currently be implemented in 
the software. In addition, the natural gas energy cost constitutes no more than 5% of total cost 
for 15 climate zones, so improving boiler efficiency has limited contribution to reduction of total 
energy cost.  

♦ 2 – All-Electric Federal Code-Minimum Reference:  

♦ Packages achieve between -27 percent and +1 percent compliance margins depending on 
climate zone. This is likely because the modeled system is electric resistance, and TDV values 
electricity consumption more heavily than natural gas. This all-electric design without other 
efficiency measures does not comply with the Energy Commission’s TDV performance budget. 

♦ All incremental costs are negative due to the elimination of natural gas infrastructure.  

♦ Packages achieve utility cost savings and are cost effective using the On-Bill approach in CZs 6-
10 and 14-15. Packages do not achieve savings and are not cost effective using the On-Bill 
approach in most of PG&E territory (CZs 1,2,4, 11-13, and 16). Packages achieve savings and 
are cost effective using TDV in all climate zones except CZ16.  

♦ 3A – All-Electric + EE: Packages achieve positive compliance margins except -15 percent in CZ16, 
which has a higher space heating load than other climate zones. All packages are cost effective in 
all climate zones except CZ16. 

♦ 3B – All-Electric + EE + PV + B: Packages achieve positive compliance margins except -15 percent 
in CZ16. All packages are cost-effective from a TDV perspective in all climate zones.  All packages 
are cost effective from an On-Bill perspective in all climate zones except in CZ 2 and CZ 16 in 
LADWP territory.  

♦ 3C – All-Electric + HE: Packages achieve between -26 percent and +2 percent compliance margins 
depending on climate zone. The only packages that are cost effective and with a positive 
compliance margin are in CZs 7-9 and 15.  As described in Package 1C results, space heating is a 
relatively low proportion of energy costs in most climate zones, limiting the costs gains for higher 
efficiency equipment. 
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Figure 17. Cost Effectiveness for Medium Office Package 1A – Mixed-Fuel + EE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG Reduc-
tions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV 
(On-bill) 

NPV 
(TDV) 

Package 1A: Mixed Fuel + EE   
CZ01 PG&E 34,421 -808 4.5 18% $66,649  $125,902  $71,307  1.9 1.1 $59,253  $4,658  
CZ02 PG&E 40,985 -505 8.1 17% $66,649  $163,655  $99,181  2.5 1.5 $97,005  $32,532  
CZ03 PG&E 36,266 -463 7.0 20% $66,649  $141,897  $84,051  2.1 1.3 $75,248  $17,401  
CZ04 PG&E 40,590 -547 7.7 14% $66,649  $162,139  $95,410  2.4 1.4 $95,489  $28,761  
CZ04-2 CPAU 40,590 -547 7.7 14% $66,649  $85,537  $95,410  1.3 1.4 $18,887  $28,761  
CZ05 PG&E 38,888 -499 7.4 18% $66,649  $154,044  $91,115  2.3 1.4 $87,395  $24,465  
CZ05-2 SCG 38,888 -499 7.4 18% $66,649  $156,315  $91,115  2.3 1.4 $89,665  $24,465  
CZ06 SCE 39,579 -305 8.7 20% $66,649  $86,390  $100,469  1.3 1.5 $19,741  $33,820  
CZ06-2 LADWP 39,579 -305 8.7 20% $66,649  $51,828  $100,469  0.8 1.5 ($14,821) $33,820  
CZ07 SDG&E 41,817 -6 11.3 20% $66,649  $204,394  $112,497  3.1 1.7 $137,745  $45,848  
CZ08 SCE 41,637 -60 10.8 18% $66,649  $89,783  $113,786  1.3 1.7 $23,134  $47,137  
CZ08-2 LADWP 41,637 -60 10.8 18% $66,649  $54,876  $113,786  0.8 1.7 ($11,773) $47,137  
CZ09 SCE 42,539 -210 10.1 16% $66,649  $95,636  $115,647  1.4 1.7 $28,987  $48,998  
CZ09-2 LADWP 42,539 -210 10.1 16% $66,649  $58,168  $115,647  0.9 1.7 ($8,481) $48,998  
CZ10 SDG&E 41,857 -216 9.8 17% $66,649  $210,303  $108,726  3.2 1.6 $143,654  $42,077  
CZ10-2 SCE 41,857 -216 9.8 17% $66,649  $92,736  $108,726  1.4 1.6 $26,087  $42,077  
CZ11 PG&E 42,523 -390 9.1 13% $66,649  $166,951  $104,001  2.5 1.6 $100,301  $37,352  
CZ12 PG&E 41,521 -466 8.4 14% $66,649  $161,594  $100,135  2.4 1.5 $94,945  $33,486  
CZ12-2 SMUD 41,521 -466 8.4 14% $66,649  $71,734  $100,135  1.1 1.5 $5,085  $33,486  
CZ13 PG&E 42,898 -434 9.0 13% $66,649  $169,107  $99,992  2.5 1.5 $102,457  $33,343  
CZ14 SDG&E 42,224 -441 8.6 14% $66,649  $211,529  $106,913  3.2 1.6 $144,880  $40,264  
CZ14-2 SCE 42,224 -441 8.6 14% $66,649  $95,809  $106,913  1.4 1.6 $29,160  $40,264  
CZ15 SCE 45,723 -147 11.2 12% $66,649  $102,714  $118,034  1.5 1.8 $36,065  $51,384  
CZ16 PG&E 37,758 -736 5.8 14% $66,649  $145,947  $79,755  2.2 1.2 $79,297  $13,106  
CZ16-2 LADWP 37,758 -736 5.8 14% $66,649  $40,115  $79,755  0.6 1.2 ($26,534) $13,106  
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Figure 18. Cost Effectiveness for Medium Office Package 1B – Mixed-Fuel + EE + PV + B 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
savings 
(mtons) 

Comp-
liance 

Margin (%) 
Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + PV + Battery                   
CZ01 PG&E 211,225 -808 39.9 18% $397,405  $645,010  $454,284  1.6 1.1 $247,605  $56,879  
CZ02 PG&E 255,787 -505 50.6 17% $397,405  $819,307  $573,033  2.1 1.4 $421,902  $175,628  
CZ03 PG&E 245,421 -463 48.8 20% $397,405  $777,156  $536,330  2.0 1.3 $379,751  $138,925  
CZ04 PG&E 267,612 -547 52.7 14% $397,405  $836,221  $597,471  2.1 1.5 $438,816  $200,066  
CZ04-2 CPAU 267,612 -547 52.7 14% $397,405  $621,879  $597,471  1.6 1.5 $224,474  $200,066  
CZ05 PG&E 264,581 -499 52.5 18% $397,405  $897,216  $578,856  2.3 1.5 $499,811  $181,451  
CZ05-2 SCG 264,581 -499 52.5 18% $397,405  $899,487  $578,856  2.3 1.5 $502,082  $181,451  
CZ06 SCE 257,474 -305 52.1 20% $397,405  $484,229  $594,416  1.2 1.5 $86,824  $197,011  
CZ06-2 LA 257,474 -305 52.1 20% $397,405  $282,360  $594,416  0.7 1.5 ($115,045) $197,011  
CZ07 SDG&E 264,530 -6 55.7 20% $397,405  $817,528  $610,548  2.1 1.5 $420,123  $213,143  
CZ08 SCE 258,348 -60 54.0 18% $397,405  $479,073  $625,249  1.2 1.6 $81,668  $227,844  
CZ08-2 LA 258,348 -60 54.0 18% $397,405  $275,704  $625,249  0.7 1.6 ($121,701) $227,844  
CZ09 SCE 262,085 -210 54.3 16% $397,405  $480,241  $622,528  1.2 1.6 $82,836  $225,123  
CZ09-2 LA 262,085 -210 54.3 16% $397,405  $282,209  $622,528  0.7 1.6 ($115,196) $225,123  
CZ10 SDG&E 258,548 -216 53.4 17% $397,405  $839,931  $595,323  2.1 1.5 $442,526  $197,918  
CZ10-2 SCE 258,548 -216 53.4 17% $397,405  $485,523  $595,323  1.2 1.5 $88,118  $197,918  
CZ11 PG&E 253,623 -390 50.9 13% $397,405  $826,076  $585,682  2.1 1.5 $428,671  $188,277  
CZ12 PG&E 252,868 -466 50.3 14% $397,405  $802,715  $582,866  2.0 1.5 $405,310  $185,461  
CZ12-2 SMUD 252,868 -466 50.3 14% $397,405  $415,597  $582,866  1.0 1.5 $18,192  $185,461  
CZ13 PG&E 250,915 -434 50.4 13% $397,405  $806,401  $573,606  2.0 1.4 $408,996  $176,201  
CZ14 SDG&E 283,684 -441 56.4 14% $397,405  $874,753  $676,271  2.2 1.7 $477,348  $278,866  
CZ14-2 SCE 283,684 -441 56.4 14% $397,405  $493,888  $676,271  1.2 1.7 $96,483  $278,866  
CZ15 SCE 274,771 -147 56.0 12% $397,405  $476,327  $640,379  1.2 1.6 $78,922  $242,974  
CZ16 PG&E 266,490 -736 51.8 14% $397,405  $842,205  $575,563  2.1 1.4 $444,800  $178,158  
CZ16-2 LA 266,490 -736 51.8 14% $397,405  $260,372  $575,563  0.7 1.4 ($137,033) $178,158  
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Figure 19. Cost Effectiveness for Medium Office Package 1C – Mixed-Fuel + HE 
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Package 1C: Mixed Fuel + HE               
CZ01 PG&E 288 688 4.1 3% $61,253  $18,656  $12,314  0.3 0.2 ($42,597) ($48,939) 
CZ02 PG&E 3,795 550 4.3 4% $68,937  $36,683  $24,676  0.5 0.4 ($32,254) ($44,261) 
CZ03 PG&E 1,241 439 2.9 3% $57,529  $20,150  $11,885  0.4 0.2 ($37,379) ($45,644) 
CZ04 PG&E 5,599 529 4.7 5% $72,074  $44,915  $30,928  0.6 0.4 ($27,158) ($41,145) 
CZ04-2 CPAU 5,599 529 4.7 5% $72,074  $24,175  $30,928  0.3 0.4 ($47,898) ($41,145) 
CZ05 PG&E 3,470 453 3.6 4% $60,330  $35,072  $18,232  0.6 0.3 ($25,258) ($42,097) 
CZ05-2 SCG 3,470 453 3.6 4% $60,330  $32,777  $18,232  0.5 0.3 ($27,553) ($42,097) 
CZ06 SCE 3,374 298 2.6 3% $55,594  $19,446  $16,132  0.3 0.3 ($36,148) ($39,462) 
CZ06-2 LADWP 3,374 298 2.6 3% $55,594  $13,450  $16,132  0.2 0.3 ($42,145) ($39,462) 
CZ07 SDG&E 5,257 140 2.3 4% $54,111  $41,086  $19,903  0.8 0.4 ($13,025) ($34,208) 
CZ08 SCE 5,921 176 2.7 4% $60,497  $22,210  $24,055  0.4 0.4 ($38,287) ($36,442) 
CZ08-2 LADWP 5,921 176 2.7 4% $60,497  $14,064  $24,055  0.2 0.4 ($46,434) ($36,442) 
CZ09 SCE 7,560 224 3.5 4% $61,311  $28,576  $31,835  0.5 0.5 ($32,735) ($29,476) 
CZ09-2 LADWP 7,560 224 3.5 4% $61,311  $18,262  $31,835  0.3 0.5 ($43,049) ($29,476) 
CZ10 SDG&E 5,786 288 3.2 4% $62,685  $50,717  $24,628  0.8 0.4 ($11,968) ($38,057) 
CZ10-2 SCE 5,786 288 3.2 4% $62,685  $24,575  $24,628  0.4 0.4 ($38,110) ($38,057) 
CZ11 PG&E 8,128 441 4.9 5% $71,101  $54,188  $37,849  0.8 0.5 ($16,912) ($33,252) 
CZ12 PG&E 6,503 478 4.7 5% $68,329  $47,329  $34,556  0.7 0.5 ($20,999) ($33,773) 
CZ12-2 SMUD 6,503 478 4.7 5% $68,329  $24,003  $34,556  0.4 0.5 ($44,325) ($33,773) 
CZ13 PG&E 8,398 432 5.0 5% $69,474  $51,347  $37,229  0.7 0.5 ($18,128) ($32,246) 
CZ14 SDG&E 7,927 470 5.0 5% $69,463  $62,744  $37,133  0.9 0.5 ($6,718) ($32,329) 
CZ14-2 SCE 7,927 470 5.0 5% $69,463  $32,517  $37,133  0.5 0.5 ($36,946) ($32,329) 
CZ15 SCE 15,140 219 5.5 5% $66,702  $43,773  $52,359  0.7 0.8 ($22,929) ($14,344) 
CZ16 PG&E 3,111 912 6.3 5% $71,765  $36,002  $24,914  0.5 0.3 ($35,763) ($46,851) 
CZ16-2 LADWP 3,111 912 6.3 5% $71,765  $23,057  $24,914  0.3 0.3 ($48,708) ($46,851) 
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Figure 20. Cost Effectiveness for Medium Office Package 2 – All-Electric Federal Code Minimum 
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NPV 
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Package 2: All-Electric Federal Code Minimum             
CZ01 PG&E -53,657 4967 10.1 -15% ($87,253) ($98,237) ($58,420) 0.9 1.5 ($10,984) $28,833  
CZ02 PG&E -49,684 3868 5.0 -7% ($73,695) ($101,605) ($41,429) 0.7 1.8 ($27,910) $32,266  
CZ03 PG&E -35,886 3142 5.6 -7% ($82,330) ($57,345) ($29,592) 1.4 2.8 $24,986  $52,738  
CZ04 PG&E -48,829 3759 4.7 -6% ($69,012) ($90,527) ($40,570) 0.8 1.7 ($21,515) $28,443  
CZ04-2 CPAU -48,829 3759 4.7 -6% ($69,012) ($19,995) ($40,570) 3.5 1.7 $49,018  $28,443  
CZ05 PG&E -40,531 3240 4.5 -8% ($84,503) ($63,663) ($39,997) 1.3 2.1 $20,840  $44,506  
CZ06 SCE -26,174 2117 3.1 -4% ($76,153) $24,908  ($20,571) >1 3.7 $101,061  $55,581  
CZ06-2 LADWP -26,174 2117 3.1 -4% ($76,153) $26,366  ($20,571) >1 3.7 $102,518  $55,581  
CZ07 SDG&E -12,902 950 0.9 -2% ($70,325) $46,879  ($11,407) >1 6.2 $117,204  $58,918  
CZ08 SCE -15,680 1219 1.5 -2% ($68,774) $17,859  ($12,648) >1 5.4 $86,633  $56,125  
CZ08-2 LADWP -15,680 1219 1.5 -2% ($68,774) $18,603  ($12,648) >1 5.4 $87,376  $56,125  
CZ09 SCE -19,767 1605 2.4 -2% ($63,102) $20,920  ($14,462) >1 4.4 $84,022  $48,640  
CZ09-2 LADWP -19,767 1605 2.4 -2% ($63,102) $21,929  ($14,462) >1 4.4 $85,030  $48,640  
CZ10 SDG&E -27,414 2053 2.2 -4% ($47,902) $38,918  ($23,339) >1 2.1 $86,820  $24,562  
CZ10-2 SCE -27,414 2053 2.2 -4% ($47,902) $20,765  ($23,339) >1 2.1 $68,666  $24,562  
CZ11 PG&E -40,156 3062 3.6 -4% ($63,987) ($72,791) ($32,837) 0.9 1.9 ($8,804) $31,150  
CZ12 PG&E -43,411 3327 4.1 -5% ($68,343) ($85,856) ($35,463) 0.8 1.9 ($17,512) $32,880  
CZ12-2 SMUD -43,411 3327 4.1 -5% ($68,343) ($5,109) ($35,463) 13.4 1.9 $63,234  $32,880  
CZ13 PG&E -39,649 3063 3.8 -4% ($62,726) ($70,705) ($32,408) 0.9 1.9 ($7,980) $30,318  
CZ14 SDG&E -44,322 3266 3.4 -5% ($65,156) $6,043  ($38,422) >1 1.7 $71,199  $26,735  
CZ14-2 SCE -44,322 3266 3.4 -5% ($65,156) $4,798  ($38,422) >1 1.7 $69,954  $26,735  
CZ15 SCE -19,917 1537 1.8 -2% ($36,176) $12,822  ($15,464) >1 2.3 $48,998  $20,711  
CZ16 PG&E -94,062 6185 5.6 -27% ($64,096) ($212,158) ($150,871) 0.3 0.4 ($148,062) ($86,775) 
CZ16-2 LADWP -94,062 6185 5.6 -27% ($64,096) $1,493  ($150,871) >1 0.4 $65,589  ($86,775) 

* The Incremental Package Cost is equal to the sum of the incremental HVAC and water heating equipment costs from  

Figure 10, the electrical infrastructure incremental cost of $27,802 (see section 3.3.2.1), and the natural gas infrastructure incremental costs of $(18,949) (see 
section 3.3.2.2). 
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Figure 21. Cost Effectiveness for Medium Office Package 3A – All-Electric + EE 
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NPV 
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Package 3A: All-Electric + EE                
CZ01 PG&E -19,115 4967 19.4 7% ($20,604) $20,630  $28,112  >1 >1 $41,234  $48,716  
CZ02 PG&E -11,811 3868 15.2 10% ($7,046) $39,260  $58,563  >1 >1 $46,306  $65,609  
CZ03 PG&E 2,530 3142 16.2 16% ($15,681) $85,241  $68,682  >1 >1 $100,922  $84,363  
CZ04 PG&E -10,839 3759 14.8 9% ($2,363) $59,432  $58,420  >1 >1 $61,795  $60,783  
CZ04-2 CPAU -10,839 3759 14.8 9% ($2,363) $70,680  $58,420  >1 >1 $73,043  $60,783  
CZ05 PG&E -2,316 3240 14.6 12% ($17,854) $85,380  $58,802  >1 >1 $103,234  $76,656  
CZ06 SCE 15,399 2117 14.3 18% ($9,503) $114,962  $89,921  >1 >1 $124,466  $99,425  
CZ06-2 LADWP 15,399 2117 14.3 18% ($9,503) $82,389  $89,921  >1 >1 $91,893  $99,425  
CZ07 SDG&E 33,318 950 13.8 20% ($3,676) $256,704  $111,399  >1 >1 $260,380  $115,076  
CZ08 SCE 30,231 1219 14.2 18% ($2,124) $110,144  $111,781  >1 >1 $112,268  $113,906  
CZ08-2 LADWP 30,231 1219 14.2 18% ($2,124) $76,069  $111,781  >1 >1 $78,194  $113,906  
CZ09 SCE 24,283 1605 14.3 15% $3,547  $119,824  $108,249  33.8 30.5 $116,277  $104,702  
CZ09-2 LADWP 24,283 1605 14.3 15% $3,547  $83,549  $108,249  23.6 30.5 $80,001  $104,702  
CZ10 SDG&E 12,344 2053 12.6 13% $18,748  $230,553  $82,905  12.3 4.4 $211,806  $64,158  
CZ10-2 SCE 12,344 2053 12.6 13% $18,748  $105,898  $82,905  5.6 4.4 $87,150  $64,158  
CZ11 PG&E 929 3062 14.5 10% $2,662  $85,988  $75,030  32.3 28.2 $83,326  $72,368  
CZ12 PG&E -3,419 3327 14.8 10% ($1,694) $68,866  $69,589  >1 >1 $70,560  $71,283  
CZ12-2 SMUD -3,419 3327 14.8 10% ($1,694) $71,761  $69,589  >1 >1 $73,455  $71,283  
CZ13 PG&E 1,398 3063 14.8 9% $3,923  $89,799  $71,307  22.9 18.2 $85,875  $67,384  
CZ14 SDG&E -5,469 3266 13.5 9% $1,493  $206,840  $69,016  138.6 46.2 $205,347  $67,523  
CZ14-2 SCE -5,469 3266 13.5 9% $1,493  $94,143  $69,016  63.1 46.2 $92,650  $67,523  
CZ15 SCE 25,375 1537 13.7 10% $30,474  $114,909  $104,335  3.8 3.4 $84,435  $73,862  
CZ16 PG&E -65,877 6185 12.7 -15% $2,553  ($91,477) ($85,673) -35.8 -33.6 ($94,030) ($88,226) 
CZ16-2 LADWP -65,877 6185 12.7 -15% $2,553  $72,780  ($85,673) 28.5 -33.6 $70,227  ($88,226) 
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Figure 22. Cost Effectiveness for Medium Office Package 3B – All-Electric + EE + PV + B 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
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(therms) 

GHG 
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(mtons) 

Compliance 
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Incremental 
Package Cost 
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Cost 
Savings 

$-TDV 
Savings 

B/C 
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(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

All-Electric + PV + B                   
CZ01 PG&E 157,733 4967 54.9 7% $310,152  $518,421  $410,946  1.7 1.3 $208,269  $100,794  
CZ02 PG&E 203,026 3868 57.8 10% $323,710  $692,336  $532,273  2.1 1.6 $368,626  $208,563  
CZ03 PG&E 211,706 3142 58.0 16% $315,075  $708,235  $520,866  2.2 1.7 $393,160  $205,791  
CZ04 PG&E 216,204 3759 59.9 9% $328,393  $741,382  $560,576  2.3 1.7 $412,989  $232,183  
CZ04-2 CPAU 216,204 3759 59.9 9% $328,393  $607,074  $560,576  1.8 1.7 $278,681  $232,183  
CZ05 PG&E 223,399 3240 59.8 12% $312,902  $799,992  $546,592  2.6 1.7 $487,090  $233,690  
CZ06 SCE 233,299 2117 57.7 18% $321,252  $509,969  $583,963  1.6 1.8 $188,716  $262,711  
CZ06-2 LA 233,299 2117 57.7 18% $321,252  $311,931  $583,963  1.0 1.8 ($9,322) $262,711  
CZ07 SDG&E 256,034 950 58.3 20% $327,079  $870,156  $609,498  2.7 1.9 $543,076  $282,419  
CZ08 SCE 246,944 1219 57.4 18% $328,631  $499,506  $623,292  1.5 1.9 $170,874  $294,661  
CZ08-2 LA 246,944 1219 57.4 18% $328,631  $296,991  $623,292  0.9 1.9 ($31,640) $294,661  
CZ09 SCE 243,838 1605 58.5 15% $334,303  $504,498  $615,178  1.5 1.8 $170,195  $280,875  
CZ09-2 LA 243,838 1605 58.5 15% $334,303  $307,626  $615,178  0.9 1.8 ($26,677) $280,875  
CZ10 SDG&E 229,044 2053 56.2 13% $349,503  $851,810  $569,549  2.4 1.6 $502,306  $220,046  
CZ10-2 SCE 229,044 2053 56.2 13% $349,503  $491,383  $569,549  1.4 1.6 $141,880  $220,046  
CZ11 PG&E 212,047 3062 56.4 10% $333,418  $743,403  $556,758  2.2 1.7 $409,985  $223,340  
CZ12 PG&E 207,955 3327 56.7 10% $329,062  $713,054  $552,415  2.2 1.7 $383,993  $223,353  
CZ12-2 SMUD 207,955 3327 56.7 10% $329,062  $414,371  $552,415  1.3 1.7 $85,310  $223,353  
CZ13 PG&E 209,431 3063 56.3 9% $334,679  $728,822  $544,969  2.2 1.6 $394,143  $210,289  
CZ14 SDG&E 236,002 3266 61.3 9% $332,249  $865,181  $638,517  2.6 1.9 $532,933  $306,269  
CZ14-2 SCE 236,002 3266 61.3 9% $332,249  $488,163  $638,517  1.5 1.9 $155,914  $306,269  
CZ15 SCE 254,426 1537 58.5 10% $361,229  $487,715  $626,728  1.4 1.7 $126,486  $265,499  
CZ16 PG&E 162,915 6185 58.6 -15% $333,309  $580,353  $406,746  1.7 1.2 $247,044  $73,437  
CZ16-2 LA 162,915 6185 58.6 -15% $333,309  $290,566  $406,746  0.9 1.2 ($42,742) $73,437  
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Figure 23. Cost Effectiveness for Medium Office Package 3C – All-Electric + HE 

CZ Utility  

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
Reductions 
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Comp-
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Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Package 3C: All-Electric + HE               
CZ01 PG&E -53,390 4967 10.2 -14% ($43,987) ($93,740) ($57,752) 0.5 0.8 ($49,753) ($13,765) 
CZ02 PG&E -45,916 3868 6.1 -5% ($22,722) ($77,212) ($26,394) 0.3 0.9 ($54,490) ($3,672) 
CZ03 PG&E -34,656 3142 6.0 -6% ($38,261) ($45,796) ($25,153) 0.8 1.5 ($7,535) $13,108  
CZ04 PG&E -43,248 3759 6.3 -3% ($15,229) ($56,932) ($18,996) 0.3 0.8 ($41,703) ($3,767) 
CZ04-2 CPAU -43,248 3759 6.3 -3% ($15,229) ($5,298) ($18,996) 2.9 0.8 $9,932  ($3,767) 
CZ05 PG&E -37,068 3240 5.4 -6% ($40,434) ($38,330) ($29,544) 1.1 1.4 $2,104  $10,890  
CZ06 SCE -22,805 2117 4.0 -2% ($30,237) $39,812  ($9,594) >1 3.2 $70,050  $20,644  
CZ06-2 LADWP -22,805 2117 4.0 -2% ($30,237) $35,414  ($9,594) >1 3.2 $65,651  $20,644  
CZ07 SDG&E -7,646 950 2.5 1% ($22,564) $86,159  $6,062  >1 >1 $108,722  $28,625  
CZ08 SCE -9,761 1219 3.2 1% ($18,443) $37,375  $8,305  >1 >1 $55,818  $26,748  
CZ08-2 LADWP -9,761 1219 3.2 1% ($18,443) $29,973  $8,305  >1 >1 $48,416  $26,748  
CZ09 SCE -12,211 1605 4.5 2% ($10,282) $46,335  $13,364  >1 >1 $56,617  $23,646  
CZ09-2 LADWP -12,211 1605 4.5 2% ($10,282) $37,030  $13,364  >1 >1 $47,313  $23,646  
CZ10 SDG&E -21,642 2053 3.7 -1% $11,340  $84,901  ($3,818) 7.5 -0.3 $73,561  ($15,158) 
CZ10-2 SCE -21,642 2053 3.7 -1% $11,340  $40,659  ($3,818) 3.6 -0.3 $29,319  ($15,158) 
CZ11 PG&E -32,052 3062 5.9 0% ($8,519) ($29,013) ($3,007) 0.3 2.8 ($20,495) $5,512  
CZ12 PG&E -36,926 3327 6.0 -1% ($15,443) ($48,955) ($9,546) 0.3 1.6 ($33,511) $5,898  
CZ12-2 SMUD -36,926 3327 6.0 -1% ($15,443) $9,916  ($9,546) >1 1.6 $25,359  $5,898  
CZ13 PG&E -31,253 3063 6.3 0% ($7,257) ($27,782) ($3,055) 0.3 2.4 ($20,525) $4,202  
CZ14 SDG&E -36,402 3266 5.7 -1% ($10,651) $61,605  ($9,832) >1 1.1 $72,256  $819  
CZ14-2 SCE -36,402 3266 5.7 -1% ($10,651) $30,625  ($9,832) >1 1.1 $41,276  $819  
CZ15 SCE -4,775 1537 6.0 3% $28,927  $52,955  $32,790  1.8 1.1 $24,028  $3,863  
CZ16 PG&E -90,949 6185 6.5 -26% ($8,467) ($194,115) ($142,041) 0.0 0.1 ($185,648) ($133,574) 
CZ16-2 LADWP -90,949 6185 6.5 -26% ($8,467) $37,127  ($142,041) >1 0.1 $45,594  ($133,574) 
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4.2 Cost Effectiveness Results – Medium Retail 
Figure 24 through Figure 30 contain the cost-effectiveness findings for the Medium Retail packages. 
Notable findings for each package include: 

♦ 1A – Mixed-Fuel + EE:  

♦ Packages achieve +9% to +18% compliance margins depending on climate zone, and all 
packages are cost effective in all climate zones. 

♦ Incremental package costs vary across climate zones because of the HVAC system size in some 
climate zones are small enough (<54 kBtu/h) to have the economizers measure applied. 

♦ B/C ratios are high compared to other prototypes because the measures applied are primarily 
low-cost lighting measures. This suggests room for the inclusion of other energy efficiency 
measures with lower cost-effectiveness to achieve even higher compliance margins for a cost 
effective package. 

♦ 1B – Mixed-Fuel + EE + PV + B: All packages are cost effective using both the On-Bill and TDV 
approach, except On-Bill in LADWP territory. Adding PV and battery to the efficiency packages 
reduces the B/C ratio but increases overall NPV savings.  

♦ 1C – Mixed-fuel + HE: Packages achieve +1 to +4% compliance margins depending on climate 
zone, and packages are cost effective in all climate zones except CZs 1, 3 and 5 using the TDV 
approach. 

♦ 2 – All-Electric Federal Code-Minimum Reference:  

♦ Packages achieve between -12% and +1% compliance margins depending on climate zone.  

♦ Packages achieve positive savings using both the On-Bill and TDV approaches in CZs 6-10 and 
14-15. Packages do not achieve On-Bill or TDV savings in most of PG&E territory (CZs 1, 2, 4, 5, 
12-13, and 16).  

♦ Packages are cost effective in all climate zones except CZ16. 

♦ All incremental costs are negative primarily due to elimination of natural gas infrastructure.  

♦ 3A – All-Electric + EE: Packages achieve between +3% and +16% compliance margins depending 
on climate zone. All packages are cost effective in all climate zones. 

♦ 3B – All-Electric + EE + PV + B: All packages are cost effective using both the On-Bill and TDV 
approaches, except On-Bill in LADWP territory. Adding PV and Battery to the efficiency package 
reduces the B/C ratio but increases overall NPV savings. 

♦ 3C – All-Electric + HE: Packages achieve between -8% and +5% compliance margins depending on 
climate zone, and packages are cost effective using both On-Bill and TDV approaches in all CZs 
except CZs 1 and 16. 
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Figure 24. Cost Effectiveness for Medium Retail Package 1A – Mixed-Fuel + EE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 1A: Mixed Fuel + EE                

CZ01 PG&E 15,210 1209 11.10 18% $2,712  $68,358  $60,189  25.2 22.2 $65,646  $57,478  
CZ02 PG&E 18,885 613 8.73 13% $5,569  $76,260  $59,135  13.7 10.6 $70,691  $53,566  
CZ03 PG&E 18,772 462 7.87 16% $5,569  $66,813  $57,135  12.0 10.3 $61,244  $51,566  
CZ04 PG&E 19,100 439 7.84 14% $5,569  $75,989  $58,036  13.6 10.4 $70,420  $52,467  
CZ04-2 CPAU 19,100 439 7.84 14% $5,569  $51,556  $58,036  9.3 10.4 $45,987  $52,467  
CZ05 PG&E 17,955 415 7.41 16% $5,569  $63,182  $55,003  11.3 9.9 $57,613  $49,435  
CZ05-2 SCG 17,955 415 7.41 16% $5,569  $61,810  $55,003  11.1 9.9 $56,241  $49,435  
CZ06 SCE 12,375 347 5.54 10% $2,712  $31,990  $41,401  11.8 15.3 $29,278  $38,689  
CZ06-2 LADWP 12,375 347 5.54 10% $2,712  $21,667  $41,401  8.0 15.3 $18,956  $38,689  
CZ07 SDG&E 17,170 136 5.65 13% $5,569  $73,479  $49,883  13.2 9.0 $67,910  $44,314  
CZ08 SCE 12,284 283 5.15 10% $2,712  $30,130  $41,115  11.1 15.2 $27,419  $38,403  
CZ08-2 LADWP 12,284 283 5.15 10% $2,712  $20,243  $41,115  7.5 15.2 $17,531  $38,403  
CZ09 SCE 13,473 302 5.51 10% $5,569  $32,663  $46,126  5.9 8.3 $27,094  $40,557  
CZ09-2 LADWP 13,473 302 5.51 10% $5,569  $22,435  $46,126  4.0 8.3 $16,866  $40,557  
CZ10 SDG&E 19,873 267 6.99 12% $5,569  $83,319  $58,322  15.0 10.5 $77,751  $52,753  
CZ10-2 SCE 19,873 267 6.99 12% $5,569  $39,917  $58,322  7.2 10.5 $34,348  $52,753  
CZ11 PG&E 21,120 578 9.14 13% $5,569  $86,663  $67,485  15.6 12.1 $81,095  $61,916  
CZ12 PG&E 20,370 562 8.85 13% $5,569  $81,028  $64,409  14.6 11.6 $75,459  $58,840  
CZ12-2 SMUD 20,370 562 8.85 13% $5,569  $44,991  $64,409  8.1 11.6 $39,422  $58,840  
CZ13 PG&E 22,115 620 9.98 15% $2,712  $109,484  $83,109  40.4 30.6 $106,772  $80,398  
CZ14 SDG&E 25,579 406 9.38 13% $2,712  $116,354  $80,055  42.9 29.5 $113,643  $77,343  
CZ14-2 SCE 26,327 383 9.42 13% $2,712  $57,290  $83,065  21.1 30.6 $54,578  $80,354  
CZ15 SCE 26,433 169 8.35 12% $2,712  $57,152  $79,506  21.1 29.3 $54,440  $76,794  
CZ16 PG&E 15,975 752 8.72 13% $2,712  $72,427  $55,025  26.7 20.3 $69,715  $52,314  
CZ16-2 LADWP 15,975 752 8.72 13% $2,712  $31,906  $55,025  11.8 20.3 $29,194  $52,314  
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Figure 25. Cost Effectiveness for Medium Retail Package 1B – Mixed-Fuel + EE + PV + B 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Compliance 
Margin (%) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + PV + Battery                   
CZ01 PG&E 158,584 1209 40.79 18% $277,383  $509,092  $383,683  1.8 1.4 $231,709  $106,300  
CZ02 PG&E 189,400 613 43.75 13% $280,240  $590,043  $465,474  2.1 1.7 $309,803  $185,234  
CZ03 PG&E 191,016 462 43.52 16% $280,240  $578,465  $452,795  2.1 1.6 $298,224  $172,554  
CZ04 PG&E 195,014 439 44.14 14% $280,240  $605,369  $480,989  2.2 1.7 $325,129  $200,748  
CZ04-2 CPAU 195,014 439 44.14 14% $280,240  $451,933  $480,989  1.6 1.7 $171,693  $200,748  
CZ05 PG&E 196,654 415 44.30 16% $280,240  $589,771  $464,749  2.1 1.7 $309,530  $184,509  
CZ05-2 SCG 196,654 415 44.30 16% $280,240  $588,407  $464,749  2.1 1.7 $308,167  $184,509  
CZ06 SCE 185,903 347 41.61 10% $277,383  $322,495  $456,596  1.2 1.6 $45,111  $179,213  
CZ06-2 LA 185,903 347 41.61 10% $277,383  $191,428  $456,596  0.7 1.6 ($85,955) $179,213  
CZ07 SDG&E 197,650 136 43.24 13% $280,240  $496,786  $477,582  1.8 1.7 $216,545  $197,342  
CZ08 SCE 187,869 283 41.48 10% $277,383  $326,810  $478,132  1.2 1.7 $49,427  $200,749  
CZ08-2 LA 187,869 283 41.48 10% $277,383  $190,379  $478,132  0.7 1.7 ($87,004) $200,749  
CZ09 SCE 191,399 302 42.32 10% $280,240  $334,869  $472,770  1.2 1.7 $54,629  $192,530  
CZ09-2 LA 191,399 302 42.32 10% $280,240  $201,759  $472,770  0.7 1.7 ($78,481) $192,530  
CZ10 SDG&E 200,033 267 44.01 12% $280,240  $547,741  $472,880  2.0 1.7 $267,501  $192,640  
CZ10-2 SCE 200,033 267 44.01 12% $280,240  $340,822  $472,880  1.2 1.7 $60,582  $192,640  
CZ11 PG&E 192,846 578 44.07 13% $280,240  $582,969  $490,855  2.1 1.8 $302,728  $210,615  
CZ12 PG&E 191,720 562 43.70 13% $280,240  $586,836  $485,076  2.1 1.7 $306,596  $204,836  
CZ12-2 SMUD 191,720 562 43.70 13% $280,240  $319,513  $485,076  1.1 1.7 $39,273  $204,836  
CZ13 PG&E 195,031 620 45.19 15% $277,383  $605,608  $486,285  2.2 1.8 $328,225  $208,901  
CZ14 SDG&E 217,183 406 47.86 13% $277,383  $559,148  $534,915  2.0 1.9 $281,765  $257,532  
CZ14-2 SCE 217,927 383 47.91 14% $277,383  $354,757  $538,058  1.3 1.9 $77,373  $260,674  
CZ15 SCE 208,662 169 44.51 12% $277,383  $338,772  $496,107  1.2 1.8 $61,389  $218,724  
CZ16 PG&E 210,242 752 48.76 13% $277,383  $608,779  $490,262  2.2 1.8 $331,395  $212,879  
CZ16-2 LA 210,242 752 48.76 13% $277,383  $207,160  $490,262  0.7 1.8 ($70,223) $212,879  
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Figure 26. Cost Effectiveness for Medium Retail Package 1C – Mixed-Fuel + HE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 1C: Mixed Fuel + HE               
CZ01 PG&E 57 346 2.04 2% $9,006  $6,301  $6,065  0.7 0.7 ($2,705) ($2,941) 
CZ02 PG&E 2,288 229 2.01 3% $9,726  $23,016  $13,998  2.4 1.4 $13,291  $4,273  
CZ03 PG&E 1,087 171 1.31 2% $9,063  $6,782  $7,186  0.7 0.8 ($2,282) ($1,877) 
CZ04 PG&E 1,862 159 1.46 3% $9,004  $17,891  $10,878  2.0 1.2 $8,887  $1,874  
CZ04-2 CPAU 1,862 159 1.46 3% $9,004  $7,821  $10,878  0.9 1.2 ($1,182) $1,874  
CZ05 PG&E 664 162 1.11 1% $9,454  $5,119  $4,725  0.5 0.5 ($4,335) ($4,729) 
CZ05-2 SCG 664 162 1.11 1% $9,454  $4,558  $4,725  0.5 0.5 ($4,896) ($4,729) 
CZ06 SCE 2,648 90 1.24 3% $8,943  $11,646  $11,427  1.3 1.3 $2,703  $2,484  
CZ06-2 LADWP 2,648 90 1.24 3% $8,943  $7,329  $11,427  0.8 1.3 ($1,614) $2,484  
CZ07 SDG&E 2,376 49 0.95 2% $9,194  $20,103  $9,779  2.2 1.1 $10,909  $585  
CZ08 SCE 2,822 72 1.20 3% $9,645  $11,989  $12,877  1.2 1.3 $2,344  $3,233  
CZ08-2 LADWP 2,822 72 1.20 3% $9,645  $7,427  $12,877  0.8 1.3 ($2,218) $3,233  
CZ09 SCE 4,206 88 1.73 4% $10,446  $16,856  $18,745  1.6 1.8 $6,410  $8,299  
CZ09-2 LADWP 4,206 88 1.73 4% $10,446  $10,604  $18,745  1.0 1.8 $158  $8,299  
CZ10 SDG&E 4,226 119 1.88 4% $9,514  $36,412  $19,008  3.8 2.0 $26,898  $9,494  
CZ10-2 SCE 4,226 119 1.88 4% $9,514  $17,094  $19,008  1.8 2.0 $7,580  $9,494  
CZ11 PG&E 4,188 225 2.56 4% $10,479  $31,872  $22,393  3.0 2.1 $21,392  $11,913  
CZ12 PG&E 3,675 214 2.34 4% $10,409  $29,653  $20,525  2.8 2.0 $19,243  $10,115  
CZ12-2 SMUD 3,675 214 2.34 4% $10,409  $12,823  $20,525  1.2 2.0 $2,414  $10,115  
CZ13 PG&E 4,818 180 2.46 4% $9,809  $34,149  $23,623  3.5 2.4 $24,340  $13,814  
CZ14 SDG&E 6,439 153 2.71 4% $12,103  $44,705  $26,348  3.7 2.2 $32,601  $14,245  
CZ14-2 SCE 6,439 153 2.71 4% $12,103  $22,032  $26,348  1.8 2.2 $9,929  $14,245  
CZ15 SCE 8,802 48 2.76 5% $12,534  $25,706  $31,402  2.1 2.5 $13,171  $18,868  
CZ16 PG&E 2,316 390 2.97 3% $11,999  $22,663  $13,888  1.9 1.2 $10,665  $1,890  
CZ16-2 LADWP 2,316 390 2.97 3% $11,999  $11,921  $13,888  1.0 1.2 ($78) $1,890  
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Figure 27. Cost Effectiveness for Medium Retail Package 2 – All-Electric Federal Code Minimum 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost* 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 2: All-Electric Federal Code Minimum             
CZ01 PG&E -29,155 3893 13.85 -4.1% ($23,048) ($8,333) ($13,910) 2.8 1.7 $14,715  $9,138  
CZ02 PG&E -21,786 2448 7.49 -1.0% ($27,464) ($16,476) ($4,483) 1.7 6.1 $10,987  $22,981  
CZ03 PG&E -14,583 1868 6.26 -0.4% ($24,111) $263  ($1,450) >1 16.6 $24,374  $22,661  
CZ04 PG&E -14,186 1706 5.30 -0.1% ($22,896) ($8,753) ($220) 2.6 104.2 $14,143  $22,676  
CZ04-2 CPAU -14,186 1706 5.30 -0.1% ($22,896) $12,493  ($220) >1 104.2 $35,389  $22,676  
CZ05 PG&E -14,334 1746 5.47 -1.2% ($25,507) ($1,567) ($4,197) 16.3 6.1 $23,940  $21,309  
CZ06 SCE -7,527 1002 3.32 0.5% ($21,762) $18,590  $1,868  >1 >1 $40,351  $23,630  
CZ06-2 LADWP -7,527 1002 3.32 0.5% ($21,762) $19,309  $1,868  >1 >1 $41,071  $23,630  
CZ07 SDG&E -3,812 522 1.76 0.3% ($23,762) $54,345  $1,318  >1 >1 $78,107  $25,080  
CZ08 SCE -5,805 793 2.70 0.4% ($26,922) $16,735  $1,846  >1 >1 $43,658  $28,768  
CZ08-2 LADWP -5,805 793 2.70 0.4% ($26,922) $17,130  $1,846  >1 >1 $44,052  $28,768  
CZ09 SCE -7,241 970 3.32 0.4% ($32,113) $18,582  $1,978  >1 >1 $50,695  $34,091  
CZ09-2 LADWP -7,241 970 3.32 0.4% ($32,113) $19,089  $1,978  >1 >1 $51,202  $34,091  
CZ10 SDG&E -10,336 1262 3.99 0.1% ($27,272) $54,453  $505  >1 >1 $81,724  $27,777  
CZ10-2 SCE -10,336 1262 3.99 0.1% ($27,272) $20,996  $505  >1 >1 $48,268  $27,777  
CZ11 PG&E -19,251 2415 7.95 0.5% ($32,202) ($7,951) $2,615  4.1 >1 $24,251  $34,817  
CZ12 PG&E -19,471 2309 7.28 -0.1% ($32,504) ($14,153) ($461) 2.3 70.4 $18,351  $32,042  
CZ12-2 SMUD -19,471 2309 7.28 -0.1% ($32,504) $12,939  ($461) >1 70.4 $45,443  $32,042  
CZ13 PG&E -16,819 1983 6.15 -0.4% ($28,158) ($10,575) ($2,022) 2.7 13.9 $17,582  $26,136  
CZ14 SDG&E -13,208 1672 5.44 0.7% ($26,656) $41,117  $4,461  >1 >1 $67,772  $31,117  
CZ14-2 SCE -13,208 1672 5.44 0.7% ($26,656) $18,467  $4,461  >1 >1 $45,123  $31,117  
CZ15 SCE -2,463 518 2.14 0.9% ($29,544) $16,796  $5,823  >1 >1 $46,339  $35,367  
CZ16 PG&E -41,418 4304 13.23 -12.2% ($25,771) ($49,862) ($52,542) 0.5 0.5 ($24,091) ($26,771) 
CZ16-2 LADWP -41,418 4304 13.23 -12.2% ($25,771) $39,319  ($52,542) >1 0.5 $65,090  ($26,771) 

* The Incremental Package Cost is the addition of the incremental HVAC and water heating equipment costs from Figure 11 and the natural gas infrastructure 
incremental cost savings of $28,027 (see section 3.3.2.2). 

124



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

38  2019-07-25 

Figure 28. Cost Effectiveness for Medium Retail Package 3A – All-Electric + EE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 3A: All-Electric + EE                

CZ01 PG&E -5,478 3893 20.64 15% ($20,336) $63,593  $51,224  >1 >1 $83,929  $71,560  
CZ02 PG&E 2,843 2448 14.58 13% ($21,895) $74,997  $56,893  >1 >1 $96,892  $78,788  
CZ03 PG&E 7,791 1868 12.73 16% ($18,542) $68,968  $56,586  >1 >1 $87,511  $75,128  
CZ04 PG&E 8,572 1706 11.89 14% ($17,327) $81,957  $57,904  >1 >1 $99,284  $75,231  
CZ04-2 CPAU 8,572 1706 11.89 14% ($17,327) $63,082  $57,904  >1 >1 $80,408  $75,231  
CZ05 PG&E 6,973 1746 11.68 15% ($19,938) $63,677  $51,949  >1 >1 $83,615  $71,887  
CZ06 SCE 7,431 1002 7.72 11% ($19,050) $47,072  $42,610  >1 >1 $66,122  $61,660  
CZ06-2 LADWP 7,431 1002 7.72 11% ($19,050) $37,078  $42,610  >1 >1 $56,128  $61,660  
CZ07 SDG&E 14,350 522 6.98 13% ($18,193) $127,461  $50,828  >1 >1 $145,654  $69,021  
CZ08 SCE 8,524 793 6.90 10% ($24,210) $43,679  $42,258  >1 >1 $67,890  $66,468  
CZ08-2 LADWP 8,524 793 6.90 10% ($24,210) $34,038  $42,258  >1 >1 $58,248  $66,468  
CZ09 SCE 8,403 970 7.81 10% ($26,545) $47,819  $47,356  >1 >1 $74,364  $73,901  
CZ09-2 LADWP 8,403 970 7.81 10% ($26,545) $37,934  $47,356  >1 >1 $64,478  $73,901  
CZ10 SDG&E 11,737 1262 10.23 12% ($21,703) $137,436  $58,761  >1 >1 $159,139  $80,464  
CZ10-2 SCE 11,737 1262 10.23 12% ($21,703) $58,257  $58,761  >1 >1 $79,959  $80,464  
CZ11 PG&E 5,892 2415 15.13 12% ($26,633) $85,256  $65,859  >1 >1 $111,889  $92,492  
CZ12 PG&E 5,548 2309 14.46 12% ($26,935) $80,631  $63,903  >1 >1 $107,566  $90,838  
CZ12-2 SMUD 5,548 2309 14.46 12% ($26,935) $59,311  $63,903  >1 >1 $86,246  $90,838  
CZ13 PG&E 10,184 1983 14.15 14% ($25,446) $110,105  $80,604  >1 >1 $135,551  $106,050  
CZ14 SDG&E 16,583 1672 13.83 15% ($23,944) $171,200  $88,471  >1 >1 $195,145  $112,415  
CZ14-2 SCE 16,583 1672 13.83 15% ($23,944) $656,178  $159,604  >1 >1 $680,122  $183,548  
CZ15 SCE 23,642 518 9.44 12% ($26,832) $65,573  $76,781  >1 >1 $92,404  $103,612  
CZ16 PG&E -18,232 4304 19.80 3% ($23,059) $38,796  $14,152  >1 >1 $61,855  $37,211  
CZ16-2 LADWP -18,232 4304 19.80 3% ($23,059) $67,793  $14,152  >1 >1 $90,852  $37,211  

 

125



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

39  2019-07-25 

Figure 29. Cost Effectiveness for Medium Retail Package 3B – All-Electric + EE + PV + B 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Compliance 
Margin (%) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + PV + B                   
CZ01 PG&E 137,956 3893 50.51 15% $254,335  $510,831  $374,432  2.0 1.5 $256,496  $120,097  
CZ02 PG&E 173,387 2448 49.87 13% $252,777  $590,112  $463,431  2.3 1.8 $337,336  $210,654  
CZ03 PG&E 180,055 1868 48.55 16% $256,129  $585,861  $452,399  2.3 1.8 $329,732  $196,270  
CZ04 PG&E 184,499 1706 48.38 14% $257,345  $608,814  $481,011  2.4 1.9 $351,470  $223,666  
CZ04-2 CPAU 184,499 1706 48.38 14% $257,345  $465,690  $481,011  1.8 1.9 $208,345  $223,666  
CZ05 PG&E 185,690 1746 48.84 15% $254,734  $600,933  $461,804  2.4 1.8 $346,199  $207,071  
CZ06 SCE 180,968 1002 43.91 11% $255,621  $335,909  $457,959  1.3 1.8 $80,288  $202,337  
CZ06-2 LADWP 180,968 1002 43.91 11% $255,621  $206,021  $457,959  0.8 1.8 ($49,601) $202,337  
CZ07 SDG&E 194,837 522 44.67 13% $256,478  $550,714  $478,637  2.1 1.9 $294,236  $222,159  
CZ08 SCE 184,120 793 43.32 10% $250,461  $340,301  $479,406  1.4 1.9 $89,840  $228,945  
CZ08-2 LADWP 184,120 793 43.32 10% $250,461  $203,813  $479,406  0.8 1.9 ($46,648) $228,945  
CZ09 SCE 186,346 970 44.77 10% $248,127  $349,524  $474,176  1.4 1.9 $101,397  $226,049  
CZ09-2 LADWP 186,346 970 44.77 10% $248,127  $216,654  $474,176  0.9 1.9 ($31,473) $226,049  
CZ10 SDG&E 191,923 1262 47.46 12% $252,969  $593,514  $473,605  2.3 1.9 $340,545  $220,636  
CZ10-2 SCE 191,923 1262 47.46 12% $252,969  $356,958  $473,605  1.4 1.9 $103,989  $220,636  
CZ11 PG&E 177,639 2415 50.26 12% $248,039  $585,689  $489,317  2.4 2.0 $337,650  $241,278  
CZ12 PG&E 176,919 2309 49.46 12% $247,736  $591,104  $484,702  2.4 2.0 $343,368  $236,966  
CZ12-2 SMUD 176,919 2309 49.46 12% $247,736  $335,286  $484,702  1.4 2.0 $87,550  $236,966  
CZ13 PG&E 183,129 1983 49.48 14% $249,226  $608,560  $483,670  2.4 1.9 $359,334  $234,444  
CZ14 SDG&E 208,183 1672 52.54 15% $250,727  $593,232  $544,079  2.4 2.2 $342,505  $293,351  
CZ14-2 SCE 264,589 1672 80.97 15% $250,727  $656,178  $580,403  2.6 2.3 $405,450  $329,676  
CZ15 SCE 205,869 518 45.67 12% $247,840  $347,125  $493,339  1.4 2.0 $99,285  $245,499  
CZ16 PG&E 176,114 4304 60.13 3% $251,612  $567,822  $446,795  2.3 1.8 $316,210  $195,183  
CZ16-2 LADWP 176,114 4304 60.13 3% $251,612  $241,757  $446,795  1.0 1.8 ($9,856) $195,183  
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Figure 30. Cost Effectiveness for Medium Retail Package 3C – All-Electric + HE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 3C: All-Electric + HE               
CZ01 PG&E -26,199 3893 14.76 -2% ($587) $369  ($5,757) >1 0.1 $956  ($5,170) 
CZ02 PG&E -16,989 2448 8.95 3% ($4,211) $12,323  $11,251  >1 >1 $16,534  $15,463  
CZ03 PG&E -11,703 1868 7.15 2% ($2,213) $9,159  $6,944  >1 >1 $11,372  $9,157  
CZ04 PG&E -10,675 1706 6.37 3% ($316) $14,317  $11,383  >1 >1 $14,633  $11,700  
CZ04-2 CPAU -10,675 1706 6.37 3% ($316) $20,599  $11,383  >1 >1 $20,915  $11,700  
CZ05 PG&E -11,969 1746 6.19 1% ($2,298) $5,592  $1,824  >1 >1 $7,890  $4,122  
CZ06 SCE -3,919 1002 4.35 3% $1,418  $29,751  $13,734  21.0 9.7 $28,333  $12,316  
CZ06-2 LADWP -3,919 1002 4.35 3% $1,418  $25,891  $13,734  18.3 9.7 $24,473  $12,316  
CZ07 SDG&E -955 522 2.59 3% ($710) $74,518  $11,229  >1 >1 $75,227  $11,939  
CZ08 SCE -2,224 793 3.74 4% ($3,719) $28,067  $15,075  >1 >1 $31,785  $18,793  
CZ08-2 LADWP -2,224 793 3.74 4% ($3,719) $23,848  $15,075  >1 >1 $27,566  $18,793  
CZ09 SCE -2,089 970 4.84 4% ($8,268) $34,648  $21,162  >1 >1 $42,916  $29,430  
CZ09-2 LADWP -2,089 970 4.84 4% ($8,268) $28,837  $21,162  >1 >1 $37,105  $29,430  
CZ10 SDG&E -4,868 1262 5.58 4% ($5,222) $91,136  $20,041  >1 >1 $96,358  $25,263  
CZ10-2 SCE -4,868 1262 5.58 4% ($5,222) $37,200  $20,041  >1 >1 $42,422  $25,263  
CZ11 PG&E -12,651 2415 9.95 5% ($8,217) $29,015  $26,172  >1 >1 $37,232  $34,389  
CZ12 PG&E -13,479 2309 9.10 4% ($9,239) $20,839  $21,228  >1 >1 $30,078  $30,466  
CZ12-2 SMUD -13,479 2309 9.10 4% ($9,239) $26,507  $21,228  >1 >1 $35,746  $30,466  
CZ13 PG&E -9,935 1983 8.23 4% ($4,975) $30,123  $24,063  >1 >1 $35,097  $29,037  
CZ14 SDG&E -5,407 1672 7.71 5% $121  $88,669  $31,029  732.5 256.3 $88,547  $30,908  
CZ14-2 SCE -5,407 1672 7.71 5% $121  $40,709  $31,029  336.3 256.3 $40,588  $30,908  
CZ15 SCE 6,782 518 4.77 6% ($2,508) $42,238  $37,379  >1 >1 $44,745  $39,887  
CZ16 PG&E -35,297 4304 15.03 -8% $1,102  ($21,384) ($33,754) -19.4 -30.6 ($22,486) ($34,856) 
CZ16-2 LADWP -35,297 4304 15.03 -8% $1,102  $48,625  ($33,754) 44.1 -30.6 $47,523  ($34,856) 
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4.3 Cost Effectiveness Results – Small Hotel 
The following issues must be considered when reviewing the Small Hotel results: 

♦ The Small Hotel is a mix of residential and nonresidential space types, which results in different 
occupancy and load profiles than the office and retail prototypes. 

♦ A potential laundry load has not been examined for the Small Hotel. The Reach Code Team 
attempted to characterize and apply the energy use intensity of laundry loads in hotels but did 
not find readily available data for use. Thus, cost effectiveness including laundry systems has not 
been examined.  

♦ Contrary to the office and retail prototypes, the Small Hotel baseline water heater is a central gas 
storage type. Current compliance software cannot model central heat pump water heater 
systems with recirculation serving guest rooms.23 The only modeling option for heat pump water 
heating is individual water heaters at each guest room even though this is a very uncommon 
configuration. TRC modeled individual heat pump water heaters but as a proxy for central heat 
pump water heating performance, but integrated costs associated with tank and controls for 
central heat pump water heating into cost effectiveness calculations.  

♦ Assuming central heat pump water heating also enabled the inclusion of a solar hot water thermal 
collection system, which was a key efficiency measure to achieving compliance in nearly all 
climate zones. 

Figure 31 through Figure 37 contain the cost-effectiveness findings for the Small Hotel packages. Notable 
findings for each package include: 

♦ 1A – Mixed-Fuel + EE:  

♦ Packages achieve +3 to +10% compliance margins depending on climate zone. 

♦ Packages are cost effective using either the On-Bill or TDV approach in all CZs except 12 
(using SMUD rates), 14 (using SCE rates), and 15 (with SCE rates). 

♦ The hotel is primarily guest rooms with a smaller proportion of nonresidential space. 
Thus, the inexpensive VAV minimum flow measure and lighting measures that have been 
applied to the entirety of the Medium Office and Medium Retail prototypes have a 
relatively small impact in the Small Hotel.24  

♦ 1B – Mixed-Fuel + EE + PV + B: Packages are cost effective using either the On-Bill or TDV 
approach in all CZs. Solar PV generally increases cost effectiveness compared to efficiency-only, 
particularly when using an NPV metric.  

♦ 1C – Mixed-Fuel + HE: Packages achieve +2 to +5% compliance margins depending on climate 
zone. The package is cost effective using the On-Bill approach in a minority of climate zones, and 
cost effective using TDV approach only in CZ15. 

                                                           

 
23 The IOUs and CEC are actively working on including central heat pump water heater modeling with recirculation systems in 
early 2020.  
24 Title 24 requires that hotel/motel guest room lighting design comply with the residential lighting standards, which are all 
mandatory and are not awarded compliance credit for improved efficacy. 
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♦ 2 – All-Electric Federal Code-Minimum Reference:  

♦ This all-electric design does not comply with the Energy Commission’s TDV performance 
budget. Packages achieve between -50% and -4% compliance margins depending on climate 
zone. This may be because the modeled HW system is constrained to having an artificially low 
efficiency to avoid triggering federal pre-emption, and the heat pump space heating systems 
must operate overnight when operation is less efficient.  

♦ All packages are cost effective in all climate zones. 

♦ 3A – All-Electric + EE: Packages achieve positive compliance margins in all CZs ranging from 0% to 
+17%, except CZ16 which had a -18% compliance margin. All packages are cost effective in all 
climate zones. The improved degree of cost effectiveness outcomes in Package 3A compared to 
Package 1A appear to be due to the significant incremental package cost savings. 

♦ 3B – All-Electric + EE + PV + B: All packages are cost effective. Packages improve in B/C ratio when 
compared to 3A and increase in magnitude of overall NPV savings. PV appears to be more cost-
effective with higher building electricity loads. 

♦ 3C – All-Electric + HE:  

♦ Packages do not comply with Title 24 in all CZs except CZ15 which resulted in a +0.04% 
compliance margin. 

♦ All packages are cost effective. 
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Figure 31. Cost Effectiveness for Small Hotel Package 1A – Mixed-Fuel + EE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 1A: Mixed Fuel + EE                
CZ01 PG&E 3,855 1288 5.65 9% $20,971  $34,339  $36,874  1.6 1.8 $13,368  $15,903  
CZ02 PG&E 3,802 976 3.91 7% $20,971  $26,312  $29,353  1.3 1.4 $5,341  $8,381  
CZ03 PG&E 4,153 1046 4.48 10% $20,971  $31,172  $35,915  1.5 1.7 $10,201  $14,944  
CZ04 PG&E 5,007 395 0.85 6% $21,824  $24,449  $24,270  1.1 1.1 $2,625  $2,446  
CZ04-2 CPAU 4,916 422 0.98 6% $21,824  $18,713  $24,306  0.9 1.1 ($3,111) $2,483  
CZ05 PG&E 3,530 1018 4.13 9% $20,971  $28,782  $34,448  1.4 1.6 $7,810  $13,477  
CZ05-2 SCG 3,530 1018 4.13 9% $20,971  $23,028  $34,448  1.1 1.6 $2,057  $13,477  
CZ06 SCE 5,137 418 1.16 8% $21,824  $16,001  $26,934  0.7 1.2 ($5,823) $5,110  
CZ06-2 LADWP 5,137 418 1.16 8% $21,824  $11,706  $26,934  0.5 1.2 ($10,118) $5,110  
CZ07 SDG&E 5,352 424 1.31 8% $21,824  $26,699  $27,975  1.2 1.3 $4,876  $6,152  
CZ08 SCE 5,151 419 1.21 7% $21,824  $15,931  $23,576  0.7 1.1 ($5,893) $1,752  
CZ08-2 LADWP 5,151 419 1.21 7% $21,824  $11,643  $23,576  0.5 1.1 ($10,180) $1,752  
CZ09 SCE 5,229 406 1.16 6% $21,824  $15,837  $22,365  0.7 1.0 ($5,987) $541  
CZ09-2 LADWP 5,229 406 1.16 6% $21,824  $11,632  $22,365  0.5 1.0 ($10,192) $541  
CZ10 SDG&E 4,607 342 0.92 5% $21,824  $25,506  $22,219  1.2 1.0 $3,683  $396  
CZ10-2 SCE 4,607 342 0.92 5% $21,824  $13,868  $22,219  0.6 1.0 ($7,956) $396  
CZ11 PG&E 4,801 325 0.87 4% $21,824  $22,936  $19,503  1.1 0.9 $1,112  ($2,321) 
CZ12 PG&E 5,276 327 0.90 5% $21,824  $22,356  $21,305  1.0 0.98 $532  ($519) 
CZ12-2 SMUD 5,276 327 0.90 5% $21,824  $15,106  $21,305  0.7 0.98 ($6,717) ($519) 
CZ13 PG&E 4,975 310 0.87 4% $21,824  $23,594  $19,378  1.1 0.9 $1,770  ($2,445) 
CZ14 SDG&E 4,884 370 0.82 4% $21,824  $24,894  $21,035  1.1 0.96 $3,070  ($789) 
CZ14-2 SCE 4,884 370 0.82 4% $21,824  $14,351  $21,035  0.7 0.96 ($7,473) ($789) 
CZ15 SCE 5,187 278 1.23 3% $21,824  $13,645  $18,089  0.6 0.8 ($8,178) ($3,735) 
CZ16 PG&E 2,992 1197 4.95 6% $20,971  $27,813  $30,869  1.3 1.5 $6,842  $9,898  
CZ16-2 LADWP 2,992 1197 4.95 6% $20,971  $19,782  $30,869  0.9 1.5 ($1,190) $9,898  
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Figure 32. Cost Effectiveness for Small Hotel Package 1B – Mixed-Fuel + EE + PV + B 

CZ Utility 

Elec 
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Gas 
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(therms) 
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Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-bill) 

B/C 
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(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Package 1B: Mixed Fuel + EE + PV + B 
CZ01 PG&E 107,694 1288 28.73 9% $228,341  $366,509  $295,731  1.6 1.3 $138,168  $67,390  
CZ02 PG&E 130,144 976 31.14 7% $228,341  $359,248  $336,575  1.6 1.5 $130,907  $108,233  
CZ03 PG&E 129,107 1046 31.57 10% $228,341  $430,737  $335,758  1.9 1.5 $202,396  $107,416  
CZ04 PG&E 132,648 395 28.46 6% $229,194  $355,406  $338,455  1.6 1.5 $126,212  $109,262  
CZ04-2 CPAU 132,556 422 28.59 6% $229,194  $322,698  $338,492  1.4 1.5 $93,504  $109,298  
CZ05 PG&E 136,318 1018 32.73 9% $228,341  $452,611  $352,342  2.0 1.5 $224,269  $124,001  
CZ05-2 SCG 136,318 1018 32.73 9% $228,341  $446,858  $352,342  2.0 1.5 $218,516  $124,001  
CZ06 SCE 131,051 418 28.47 8% $229,194  $217,728  $336,843  0.9 1.5 ($11,466) $107,649  
CZ06-2 LADWP 131,051 418 28.47 8% $229,194  $131,052  $336,843  0.6 1.5 ($98,142) $107,649  
CZ07 SDG&E 136,359 424 29.63 8% $229,194  $306,088  $345,378  1.3 1.5 $76,894  $116,184  
CZ08 SCE 132,539 419 28.85 7% $229,194  $227,297  $353,013  1.0 1.5 ($1,897) $123,819  
CZ08-2 LADWP 132,539 419 28.85 7% $229,194  $134,739  $353,013  0.6 1.5 ($94,455) $123,819  
CZ09 SCE 131,422 406 28.82 6% $229,194  $230,791  $343,665  1.0 1.5 $1,597  $114,471  
CZ09-2 LADWP 131,422 406 28.82 6% $229,194  $136,024  $343,665  0.6 1.5 ($93,170) $114,471  
CZ10 SDG&E 134,146 342 29.05 5% $229,194  $339,612  $342,574  1.5 1.5 $110,418  $113,380  
CZ10-2 SCE 134,146 342 29.05 5% $229,194  $226,244  $342,574  1.0 1.5 ($2,949) $113,380  
CZ11 PG&E 128,916 325 27.62 4% $229,194  $352,831  $337,208  1.5 1.5 $123,637  $108,014  
CZ12 PG&E 131,226 327 28.04 5% $229,194  $425,029  $338,026  1.9 1.5 $195,835  $108,832  
CZ12-2 SMUD 131,226 327 28.04 5% $229,194  $213,176  $338,026  0.9 1.5 ($16,018) $108,832  
CZ13 PG&E 127,258 310 27.33 4% $229,194  $351,244  $324,217  1.5 1.4 $122,050  $95,023  
CZ14 SDG&E 147,017 370 30.96 4% $229,194  $861,445  $217,675  3.8 0.9 $632,251  ($11,518) 
CZ14-2 SCE 147,017 370 30.96 4% $229,194  $244,100  $381,164  1.1 1.7 $14,906  $151,970  
CZ15 SCE 137,180 278 29.12 3% $229,194  $225,054  $348,320  1.0 1.5 ($4,140) $119,127  
CZ16 PG&E 141,478 1197 34.60 6% $228,341  $377,465  $357,241  1.7 1.6 $149,124  $128,899  
CZ16-2 LADWP 141,478 1197 34.60 6% $228,341  $136,563  $357,241  0.6 1.6 ($91,778) $128,899  
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Figure 33. Cost Effectiveness for Small Hotel Package 1C – Mixed-Fuel + HE 
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Package 1C: Mixed Fuel + HE               
CZ01 PG&E 10 632 3.76 2% $22,839  $11,015  $10,218  0.5 0.4 ($11,823) ($12,621) 
CZ02 PG&E 981 402 2.69 3% $23,092  $16,255  $11,808  0.7 0.5 ($6,837) ($11,284) 
CZ03 PG&E 81 383 2.30 2% $20,510  $7,066  $6,850  0.3 0.3 ($13,444) ($13,660) 
CZ04 PG&E 161 373 2.26 2% $22,164  $8,593  $7,645  0.4 0.3 ($13,571) ($14,519) 
CZ04-2 CPAU 161 373 2.26 2% $22,164  $7,097  $7,645  0.3 0.3 ($15,067) ($14,519) 
CZ05 PG&E 154 361 2.19 2% $21,418  $6,897  $6,585  0.3 0.3 ($14,521) ($14,833) 
CZ05-2 SCG 154 361 2.19 2% $21,418  $4,786  $6,585  0.2 0.3 ($16,632) ($14,833) 
CZ06 SCE 237 201 1.27 2% $20,941  $3,789  $4,882  0.2 0.2 ($17,152) ($16,059) 
CZ06-2 LADWP 237 201 1.27 2% $20,941  $3,219  $4,882  0.2 0.2 ($17,722) ($16,059) 
CZ07 SDG&E 1,117 158 1.28 2% $19,625  $13,771  $7,342  0.7 0.4 ($5,854) ($12,283) 
CZ08 SCE 1,302 169 1.39 2% $20,678  $8,378  $8,591  0.4 0.4 ($12,300) ($12,088) 
CZ08-2 LADWP 1,302 169 1.39 2% $20,678  $5,802  $8,591  0.3 0.4 ($14,877) ($12,088) 
CZ09 SCE 1,733 178 1.56 3% $20,052  $10,489  $11,164  0.5 0.6 ($9,563) ($8,888) 
CZ09-2 LADWP 1,733 178 1.56 3% $20,052  $7,307  $11,164  0.4 0.6 ($12,745) ($8,888) 
CZ10 SDG&E 3,170 220 2.29 4% $22,682  $35,195  $19,149  1.6 0.8 $12,513  ($3,533) 
CZ10-2 SCE 3,170 220 2.29 4% $22,682  $16,701  $19,149  0.7 0.8 ($5,981) ($3,533) 
CZ11 PG&E 3,343 323 2.96 4% $23,344  $27,633  $20,966  1.2 0.9 $4,288  ($2,379) 
CZ12 PG&E 1,724 320 2.44 4% $22,302  $11,597  $15,592  0.5 0.7 ($10,705) ($6,710) 
CZ12-2 SMUD 1,724 320 2.44 4% $22,302  $11,156  $15,592  0.5 0.7 ($11,146) ($6,710) 
CZ13 PG&E 3,083 316 2.81 3% $22,882  $23,950  $17,068  1.0 0.7 $1,068  ($5,814) 
CZ14 SDG&E 3,714 312 2.99 4% $23,299  $35,301  $21,155  1.5 0.9 $12,002  ($2,144) 
CZ14-2 SCE 3,714 312 2.99 4% $23,299  $18,460  $21,155  0.8 0.9 ($4,839) ($2,144) 
CZ15 SCE 8,684 97 3.21 5% $20,945  $26,738  $31,600  1.3 1.5 $5,792  $10,655  
CZ16 PG&E 836 700 4.42 3% $24,616  $18,608  $14,494  0.8 0.6 ($6,007) ($10,121) 
CZ16-2 LADWP 836 700 4.42 3% $24,616  $15,237  $14,494  0.6 0.6 ($9,378) ($10,121) 
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Figure 34. Cost Effectiveness for Small Hotel Package 2 – All-Electric Federal Code Minimum 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp- 
liance 
Margin 

Incremental 
Package Cost* 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Package 2: All-Electric Federal Code Minimum             

CZ01 PG&E -159,802 16917 53.92 -28% ($1,296,784) ($582,762) ($115,161) 2.2 11.3 $714,022  $1,181,623  
CZ02 PG&E -118,739 12677 40.00 -12% ($1,297,757) ($245,434) ($51,620) 5.3 25.1 $1,052,322  $1,246,137  
CZ03 PG&E -110,595 12322 40.48 -14% ($1,300,029) ($326,633) ($51,166) 4.0 25.4 $973,396  $1,248,863  
CZ04 PG&E -113,404 11927 36.59 -13% ($1,299,864) ($225,307) ($53,134) 5.8 24.5 $1,074,556  $1,246,730  
CZ04-2 CPAU -113,404 11927 36.59 -13% ($1,299,864) ($17,768) ($53,134) 73.2 24.5 $1,282,096  $1,246,730  
CZ05 PG&E -108,605 11960 38.34 -15% ($1,299,917) ($350,585) ($54,685) 3.7 23.8 $949,332  $1,245,232  
CZ06 SCE -78,293 8912 29.36 -5% ($1,300,058) ($61,534) ($28,043) 21.1 46.4 $1,238,524  $1,272,015  
CZ06-2 LA -78,293 8912 29.36 -5% ($1,300,058) $43,200  ($28,043) >1 46.4 $1,343,258  $1,272,015  
CZ07 SDG&E -69,819 8188 28.04 -7% ($1,298,406) ($137,638) ($23,199) 9.4 56.0 $1,160,768  $1,275,207  
CZ08 SCE -71,914 8353 28.21 -6% ($1,296,376) ($53,524) ($22,820) 24.2 56.8 $1,242,852  $1,273,556  
CZ08-2 LA -71,914 8353 28.21 -6% ($1,296,376) $42,841  ($22,820) >1 56.8 $1,339,217  $1,273,556  
CZ09 SCE -72,262 8402 28.38 -6% ($1,298,174) ($44,979) ($21,950) 28.9 59.1 $1,253,196  $1,276,224  
CZ09-2 LA -72,262 8402 28.38 -6% ($1,298,174) $46,679  ($21,950) >1 59.1 $1,344,853  $1,276,224  
CZ10 SDG&E -80,062 8418 26.22 -8% ($1,295,176) ($172,513) ($36,179) 7.5 35.8 $1,122,663  $1,258,997  
CZ10-2 SCE -80,062 8418 26.22 -8% ($1,295,176) ($63,974) ($36,179) 20.2 35.8 $1,231,202  $1,258,997  
CZ11 PG&E -99,484 10252 30.99 -10% ($1,295,985) ($186,037) ($49,387) 7.0 26.2 $1,109,948  $1,246,598  
CZ12 PG&E -99,472 10403 32.08 -10% ($1,297,425) ($340,801) ($45,565) 3.8 28.5 $956,624  $1,251,860  
CZ12-2 SMUD -99,067 10403 32.21 -10% ($1,297,425) $5,794  ($44,354) >1 29.3 $1,303,219  $1,253,071  
CZ13 PG&E -96,829 10029 30.60 -10% ($1,295,797) ($184,332) ($50,333) 7.0 25.7 $1,111,465  $1,245,464  
CZ14 SDG&E -101,398 10056 29.68 -11% ($1,296,156) ($325,928) ($56,578) 4.0 22.9 $970,228  $1,239,578  
CZ14-2 SCE -101,398 10056 29.68 -11% ($1,296,156) ($121,662) ($56,578) 10.7 22.9 $1,174,494  $1,239,578  
CZ15 SCE -49,853 5579 18.07 -4% ($1,294,276) $209  ($21,420) >1 60.4 $1,294,485  $1,272,856  
CZ16 PG&E -216,708 17599 41.89 -50% ($1,300,552) ($645,705) ($239,178) 2.0 5.4 $654,847  $1,061,374  
CZ16-2 LA -216,708 17599 41.89 -50% ($1,300,552) $30,974  ($239,178) >1 5.4 $1,331,526  $1,061,374  

* The Incremental Package Cost is the addition of the incremental HVAC and water heating equipment costs from Figure 12, the electrical infrastructure 
incremental cost of $26,800 (see section 3.3.2.1), and the natural gas infrastructure incremental cost savings of $56,020 (see section 3.3.2.2). 
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Figure 35. Cost Effectiveness for Small Hotel Package 3A – All-Electric + EE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C Ratio 
(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Package 3A: All-Electric + EE                

CZ01 PG&E -113,259 16917 62.38 1.3% ($1,251,544) ($200,367) $5,460  6.2 >1 $1,051,177  $1,257,005  
CZ02 PG&E -90,033 12677 45.46 4% ($1,265,064) ($108,075) $15,685  11.7 >1 $1,156,989  $1,280,749  
CZ03 PG&E -83,892 12322 45.93 6% ($1,267,509) ($198,234) $20,729  6.4 >1 $1,069,274  $1,288,237  
CZ04 PG&E -91,197 11927 40.36 0.2% ($1,263,932) ($112,892) $703  11.2 >1 $1,151,041  $1,264,635  
CZ04-2 CPAU -90,981 11927 40.42 0.2% ($1,263,932) $32,557  $918  >1 >1 $1,296,489  $1,264,850  
CZ05 PG&E -82,491 11960 43.62 5% ($1,267,355) ($221,492) $18,488  5.7 >1 $1,045,863  $1,285,843  
CZ06 SCE -61,523 8912 32.45 7% ($1,267,916) ($33,475) $15,142  37.9 >1 $1,234,441  $1,283,057  
CZ06-2 LADWP -61,523 8912 32.45 7% ($1,267,916) $57,215  $15,142  >1 >1 $1,325,130  $1,283,057  
CZ07 SDG&E -53,308 8188 31.22 7% ($1,266,354) ($81,338) $22,516  15.6 >1 $1,185,015  $1,288,870  
CZ08 SCE -55,452 8353 31.33 3% ($1,264,408) ($23,893) $9,391  52.9 >1 $1,240,515  $1,273,800  
CZ08-2 LADWP -55,452 8353 31.33 3% ($1,264,408) $57,058  $9,391  >1 >1 $1,321,466  $1,273,800  
CZ09 SCE -55,887 8402 31.40 2% ($1,266,302) ($19,887) $9,110  63.7 >1 $1,246,415  $1,275,412  
CZ09-2 LADWP -55,887 8402 31.40 2% ($1,266,302) $60,441  $9,110  >1 >1 $1,326,743  $1,275,412  
CZ10 SDG&E -60,239 8418 29.96 2% ($1,256,002) ($126,072) $7,365  10.0 >1 $1,129,930  $1,263,367  
CZ10-2 SCE -60,239 8418 29.96 2% ($1,256,002) ($33,061) $7,365  38.0 >1 $1,222,940  $1,263,367  
CZ11 PG&E -77,307 10252 35.12 1% ($1,256,149) ($80,187) $3,114  15.7 >1 $1,175,962  $1,259,263  
CZ12 PG&E -75,098 10403 36.73 2% ($1,256,824) ($234,275) $9,048  5.4 >1 $1,022,550  $1,265,872  
CZ12-2 SMUD -75,098 10403 36.73 2% ($1,256,824) $54,941  $9,048  >1 >1 $1,311,765  $1,265,872  
CZ13 PG&E -75,052 10029 34.72 0.3% ($1,256,109) ($79,378) $1,260  15.8 >1 $1,176,731  $1,257,369  
CZ14 SDG&E -76,375 10056 34.28 0.1% ($1,255,704) ($170,975) $543  7.3 >1 $1,084,729  $1,256,247  
CZ14-2 SCE -76,375 10056 34.28 0.1% ($1,255,704) ($34,418) $543  36.5 >1 $1,221,286  $1,256,247  
CZ15 SCE -33,722 5579 21.43 2% ($1,257,835) $26,030  $12,262  >1 >1 $1,283,864  $1,270,097  
CZ16 PG&E -139,676 17599 55.25 -14% ($1,255,364) ($197,174) ($66,650) 6.4 18.8 $1,058,190  $1,188,714  
CZ16-2 LADWP -139,676 17599 55.25 -14% ($1,255,364) $165,789  ($66,650) >1 18.8 $1,421,153  $1,188,714  
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Figure 36. Cost Effectiveness for Small Hotel Package 3B – All-Electric + EE + PV + B 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
Reductions 
(mtons) 

Comp-
liance 
Margin 

Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-
bill) B/C Ratio (TDV) 

NPV (On-
bill) NPV (TDV) 

Package 3B: All-Electric + EE + PV + B               

CZ01 PG&E -8,900 16917 87.15 1% ($1,044,174) $90,964  $324,376  >1 >1 $1,135,139  $1,368,551  
CZ02 PG&E 36,491 12677 73.03 4% ($1,057,694) $242,514  $313,711  >1 >1 $1,300,208  $1,371,405  
CZ03 PG&E 41,239 12322 73.43 6% ($1,060,139) $155,868  $308,385  >1 >1 $1,216,007  $1,368,524  
CZ04 PG&E 36,628 11927 69.70 0.2% ($1,056,562) $240,799  $308,682  >1 >1 $1,297,361  $1,365,244  
CZ04-2 CPAU 36,844 11927 69.76 0.2% ($1,056,562) $336,813  $418,836  >1 >1 $1,393,375  $1,475,398  
CZ05 PG&E 36,365 11960 73.11 5% ($1,059,985) $119,173  $317,952  >1 >1 $1,179,158  $1,377,937  
CZ06 SCE 64,476 8912 60.47 7% ($1,060,545) $156,327  $311,730  >1 >1 $1,216,872  $1,372,275  
CZ06-2 LADWP 64,476 8912 60.47 7% ($1,060,545) $180,648  $311,730  >1 >1 $1,241,193  $1,372,275  
CZ07 SDG&E 77,715 8188 60.45 7% ($1,058,983) $197,711  $330,458  >1 >1 $1,256,694  $1,389,441  
CZ08 SCE 71,990 8353 59.49 3% ($1,057,038) $165,393  $320,814  >1 >1 $1,222,432  $1,377,852  
CZ08-2 LADWP 71,990 8353 60.24 3% ($1,057,038) $180,367  $443,809  >1 >1 $1,237,405  $1,500,847  
CZ09 SCE 70,465 8402 59.29 2% ($1,058,932) $175,602  $301,459  >1 >1 $1,234,534  $1,360,391  
CZ09-2 LADWP 70,465 8402 59.29 2% ($1,058,932) $183,220  $301,459  >1 >1 $1,242,152  $1,360,391  
CZ10 SDG&E 69,581 8418 58.04 2% ($1,048,632) $161,513  $294,530  >1 >1 $1,210,145  $1,343,162  
CZ10-2 SCE 69,581 8418 58.04 2% ($1,048,632) $164,837  $294,530  >1 >1 $1,213,469  $1,343,162  
CZ11 PG&E 47,260 10252 61.57 1% ($1,048,779) $253,717  $286,797  >1 >1 $1,302,496  $1,335,576  
CZ12 PG&E 51,115 10403 64.07 2% ($1,049,454) $104,523  $305,446  >1 >1 $1,153,977  $1,354,900  
CZ12-2 SMUD 51,115 10403 64.99 2% ($1,049,454) $253,197  $430,977  >1 >1 $1,302,651  $1,480,431  
CZ13 PG&E 47,757 10029 60.77 0.3% ($1,048,739) $251,663  $281,877  >1 >1 $1,300,402  $1,330,616  
CZ14 SDG&E 66,084 10056 64.54 0.1% ($1,048,334) $148,510  $334,938  >1 >1 $1,196,844  $1,383,272  
CZ14-2 SCE 66,084 10056 64.54 0.1% ($1,048,334) $185,018  $334,938  >1 >1 $1,233,352  $1,383,272  
CZ15 SCE 98,755 5579 49.04 2.1% ($1,050,465) $233,308  $311,121  >1 >1 $1,283,772  $1,361,585  
CZ16 PG&E -873 17599 84.99 -14% ($1,047,994) $191,994  $240,724  >1 >1 $1,239,987  $1,288,718  
CZ16-2 LADWP -873 17599 84.99 -14% ($1,047,994) $291,279  $240,724  >1 >1 $1,339,273  $1,288,718  
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Figure 37. Cost Effectiveness for Small Hotel Package 3C – All-Electric + HE 

CZ Utility 

Elec 
Savings 
(kWh) 

Gas 
Savings 
(therms) 

GHG 
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Comp-
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Incremental 
Package Cost 

Lifecycle 
Utility Cost 
Savings  

$TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Package 3C: All-Electric + HE               
CZ01 PG&E -154,840 16917 56.24 -24% ($1,281,338) ($606,619) ($101,272) 2.1 12.7 $674,719  $1,180,066  
CZ02 PG&E -118,284 12677 41.18 -11% ($1,283,243) ($395,641) ($44,505) 3.2 28.8 $887,602  $1,238,738  
CZ03 PG&E -113,413 12322 40.80 -14% ($1,288,782) ($522,458) ($51,582) 2.5 25.0 $766,324  $1,237,200  
CZ04 PG&E -115,928 11927 37.09 -13% ($1,287,878) ($383,177) ($53,285) 3.4 24.2 $904,701  $1,234,593  
CZ04-2 CPAU -115,928 11927 37.09 -13% ($1,287,878) ($24,170) ($53,285) 53.3 24.2 $1,263,708  $1,234,593  
CZ05 PG&E -111,075 11960 38.75 -15% ($1,288,242) ($530,740) ($56,124) 2.4 23.0 $757,502  $1,232,119  
CZ06 SCE -83,000 8912 29.41 -15% ($1,288,695) ($154,625) ($32,244) 8.3 40.0 $1,134,069  $1,256,451  
CZ06-2 LADWP -83,000 8912 29.41 -15% ($1,288,695) ($17,626) ($32,244) 73.1 40.0 $1,271,068  $1,256,451  
CZ07 SDG&E -73,823 8188 28.32 -7% ($1,285,759) ($268,207) ($24,069) 4.8 53.4 $1,017,552  $1,261,690  
CZ08 SCE -75,573 8353 28.56 -6% ($1,281,241) ($157,393) ($21,912) 8.1 58.5 $1,123,848  $1,259,329  
CZ08-2 LADWP -75,573 8353 28.56 -6% ($1,281,241) ($18,502) ($21,912) 69.2 58.5 $1,262,739  $1,259,329  
CZ09 SCE -74,790 8402 29.04 -4% ($1,285,139) ($138,746) ($16,992) 9.3 75.6 $1,146,393  $1,268,147  
CZ09-2 LADWP -74,790 8402 29.04 -4% ($1,285,139) ($6,344) ($16,992) 202.6 75.6 $1,278,794  $1,268,147  
CZ10 SDG&E -80,248 8418 27.57 -5% ($1,278,097) ($235,479) ($24,107) 5.4 53.0 $1,042,617  $1,253,990  
CZ10-2 SCE -80,248 8418 27.57 -5% ($1,278,097) ($123,371) ($24,107) 10.4 53.0 $1,154,726  $1,253,990  
CZ11 PG&E -98,041 10252 32.73 -7% ($1,279,528) ($278,242) ($35,158) 4.6 36.4 $1,001,286  $1,244,370  
CZ12 PG&E -100,080 10403 33.24 -9% ($1,282,834) ($480,347) ($38,715) 2.7 33.1 $802,487  $1,244,119  
CZ12-2 SMUD -100,080 10403 33.24 -9% ($1,282,834) ($23,362) ($38,715) 54.9 33.1 $1,259,472  $1,244,119  
CZ13 PG&E -94,607 10029 32.47 -7% ($1,279,301) ($276,944) $244,552  4.6 >1 $1,002,357  $1,523,853  
CZ14 SDG&E -97,959 10056 31.91 -7% ($1,279,893) ($302,123) ($37,769) 4.2 33.9 $977,770  $1,242,124  
CZ14-2 SCE -97,959 10056 31.91 -7% ($1,279,893) ($129,082) ($37,769) 9.9 33.9 $1,150,811  $1,242,124  
CZ15 SCE -45,226 5579 20.17 0.04% ($1,276,847) ($6,533) $227  195.4 >1 $1,270,314  $1,277,074  
CZ16 PG&E -198,840 17599 47.73 -39% ($1,288,450) ($605,601) ($185,438) 2.1 6.9 $682,848  $1,103,011  
CZ16-2 LADWP -198,840 17599 47.73 -39% ($1,288,450) $40,268  ($185,438) >1 6.9 $1,328,718  $1,103,011  
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4.4 Cost Effectiveness Results – PV-only and PV+Battery 
The Reach Code Team ran packages of PV-only and PV+Battery measures, without any additional 
efficiency measures, to assess cost effectiveness on top of the mixed-fuel baseline building and the all-
electric federal code minimum reference (Package 2 in Sections 4.1 – 4.3).  

Jurisdictions interested in adopting PV-only reach codes should reference the mixed-fuel cost 
effectiveness results because a mixed-fuel building is the baseline for the nonresidential prototypes 
analyzed in this study. PV or PV+Battery packages are added to all-electric federal code minimum 
reference which (in many scenarios) do not have a positive compliance margin compared to the mixed-
fuel baseline model, and are solely provided for informational purposes. Jurisdictions interested in reach 
codes requiring all-electric+PV or all-electric+PV+battery should reference package 3B results in Sections 
4.1 – 4.3.25 

Each of the following eight packages were evaluated against a mixed fuel baseline designed as per 2019 
Title 24 Part 6 requirements. 

♦ Mixed-Fuel + 3 kW PV Only:  

♦ Mixed-Fuel + 3 kW PV + 5 kWh battery 

♦ Mixed-Fuel + PV Only: PV sized per the roof size of the building, or to offset the annual electricity 
consumption, whichever is smaller 

♦ Mixed-Fuel + PV + 50 kWh Battery: PV sized per the roof size of the building, or to offset the 
annual electricity consumption, whichever is smaller, along with 50 kWh battery 

♦ All-Electric + 3 kW PV Only 

♦ All-Electric + 3 kW PV + 5 kWh Battery 

♦ All-Electric + PV Only: PV sized per the roof size of the building, or to offset the annual electricity 
consumption, whichever is smaller 

♦ All-Electric + PV + 50 kWh Battery: PV sized per the roof size of the building, or to offset the 
annual electricity consumption, whichever is smaller, along with 50 kWh battery 

Figure 38 through Figure 40 summarize the on-bill and TDV B/C ratios for each prototype for the two PV 
only packages and the two PV plus battery packages. Compliance margins are 0 percent for all mixed-fuel 
packages. For all-electric packages, compliance margins are equal to those found in Package 2 for each 
prototype in Sections 4.1 – 4.3. The compliance margins are not impacted by renewables and battery 
storage measures and hence not shown in the tables. These figures are formatted in the following way: 

♦ Cells highlighted in green have a B/C ratio greater than 1 and are cost-effective. The shade of 
green gets darker as cost effectiveness increases. 

♦ Cells not highlighted have a B/C ratio less than one and are not cost effective. 

                                                           

 
25 Because this study shows that the addition of battery generally reduces cost effectiveness, removing a battery 
measure would only increase cost effectiveness. Thus, a jurisdiction can apply the EE+PV+Battery cost effectiveness 
findings to support EE+PV reach codes, because EE+PV would still remain cost effective without a battery. 
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Please see Appendix 6.7 for results in full detail. Generally, for mixed-fuel packages across all prototypes, 
all climate zones were proven to have cost effective outcomes using TDV except in CZ1 with a 3 kW PV + 5 
kWh Battery scenario. Most climate zones also had On-Bill cost effectiveness. The addition of a battery 
slightly reduces cost effectiveness. 

In all-electric packages, the results for most climate zones were found cost effective using both TDV and 
On-Bill approaches with larger PV systems or PV+Battery systems. Most 3 kW PV systems were also found 
to be cost effective except in some scenarios analyzing the Medium Office using the On-Bill method. CZ16 
results continue to show challenges being cost effective with all electric buildings, likely due to the high 
heating loads in this climate. The addition of a battery slightly reduces the cost effectiveness for all-
electric buildings with PV. 
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Figure 38. Cost Effectiveness for Medium Office - PV and Battery 

 

PV
Battery
Utility On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV

CZ01 PG&E 2.8 1.5 1.7 0.9 1.7 1.3 1.6 1.2 0.9 1.6 0.9 1.6 2.5 2.0 2.1 1.7
CZ02 PG&E 3.7 1.9 2.1 1.1 2.2 1.6 2.0 1.4 0.8 2.2 0.9 2.6 3.2 2.4 2.7 2.1
CZ03 PG&E 3.7 1.8 2.2 1.0 2.1 1.5 1.9 1.4 1.9 3.9 2.0 4.0 3.4 2.5 2.9 2.2
CZ04 PG&E 3.6 2.0 2.1 1.2 2.3 1.6 2.1 1.5 0.9 2.1 1.1 2.7 3.3 2.5 2.9 2.2
CZ04-2 CPAU 2.1 2.0 1.3 1.2 1.8 1.6 1.6 1.5 7.7 2.1 9.8 2.7 2.9 2.5 2.5 2.2
CZ05 PG&E 4.2 1.9 2.4 1.1 2.5 1.6 2.3 1.5 1.8 2.7 1.9 2.7 4.0 2.7 3.4 2.3
CZ05-2 SCG 4.2 1.9 2.4 1.1 2.5 1.6 2.3 1.5 >1 >1 >1 >1 >1 3.0 9.4 2.6
CZ06 SCE 2.0 2.0 1.2 1.1 1.3 1.6 1.2 1.5 >1 7.2 >1 8.2 2.4 2.7 2.1 2.3
CZ06-2 LA 1.2 2.0 0.7 1.1 0.8 1.6 0.7 1.5 >1 7.2 >1 8.2 1.5 2.7 1.3 2.3
CZ07 SDG&E 3.2 2.0 1.9 1.2 2.1 1.6 1.9 1.5 >1 >1 >1 >1 3.7 2.7 3.2 2.3
CZ08 SCE 1.9 2.0 1.1 1.2 1.3 1.7 1.2 1.5 >1 >1 >1 >1 2.2 2.7 1.9 2.4
CZ08-2 LA 1.2 2.0 0.7 1.2 0.7 1.7 0.7 1.5 >1 >1 >1 >1 1.3 2.7 1.1 2.4
CZ09 SCE 1.9 2.0 1.1 1.2 1.3 1.7 1.2 1.5 >1 >1 >1 >1 2.2 2.6 1.9 2.3
CZ09-2 LA 1.1 2.0 0.7 1.2 0.7 1.7 0.7 1.5 >1 >1 >1 >1 1.3 2.6 1.2 2.3
CZ10 SDG&E 3.8 1.9 2.2 1.1 2.1 1.6 1.9 1.5 >1 3.3 >1 6.3 3.3 2.3 2.9 2.0
CZ10-2 SCE 2.1 1.9 1.2 1.1 1.3 1.6 1.2 1.5 >1 3.3 >1 6.3 2.0 2.3 1.8 2.0
CZ11 PG&E 3.6 1.9 2.1 1.1 2.2 1.6 2.0 1.5 1.1 2.6 1.5 3.6 3.2 2.4 2.8 2.1
CZ12 PG&E 3.5 1.9 2.1 1.1 2.2 1.6 2.0 1.5 0.9 2.5 1.2 3.2 3.1 2.4 2.7 2.1
CZ12-2 SMUD 1.4 1.9 0.8 1.1 1.1 1.6 1.04 1.5 >1 2.5 >1 3.2 1.9 2.4 1.6 2.1
CZ13 PG&E 3.5 1.8 2.0 1.1 2.2 1.5 2.0 1.4 1.1 2.5 1.5 3.6 3.1 2.3 2.7 2.0
CZ14 SDG&E 3.4 2.3 2.0 1.3 2.2 1.9 2.0 1.7 >1 2.3 >1 3.1 3.6 2.8 3.2 2.5
CZ14-2 SCE 1.9 2.3 1.1 1.3 1.3 1.9 1.2 1.7 >1 2.3 >1 3.1 2.2 2.8 1.9 2.5
CZ15 SCE 1.8 2.1 1.1 1.2 1.2 1.7 1.1 1.6 >1 7.5 >1 >1 1.8 2.4 1.6 2.1
CZ16 PG&E 3.9 2.0 2.3 1.1 2.3 1.6 2.1 1.5 0.3 0.4 0.4 0.6 2.5 1.8 2.2 1.6
CZ16-2 LA 1.2 2.0 0.7 1.1 0.7 1.6 0.7 1.5 >1 0.4 >1 0.6 1.3 1.8 1.2 1.6

CZ

135kW
0 05kWh 50kWh

3kW
0

135kW
0

3kW
5kWh

135kW
50kWh

Mixed Fuel All-Electric
3kW 135kW3kW
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Figure 39. Cost Effectiveness for Medium Retail - PV and Battery 

 
 

PV
Battery
Utility On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV

CZ01 PG&E 2.3 1.5 1.3 0.9 1.8 1.3 1.6 1.2 >1 3.0 >1 2.7 2.5 1.6 2.2 1.5
CZ02 PG&E 3.2 1.8 1.9 1.1 1.9 1.5 1.8 1.5 >1 >1 >1 >1 2.7 2.1 2.3 1.9
CZ03 PG&E 2.7 1.8 1.6 1.1 2.2 1.5 2.0 1.4 >1 >1 >1 >1 3.0 2.1 2.6 1.9
CZ04 PG&E 3.3 1.9 1.9 1.1 2.0 1.6 1.9 1.5 >1 >1 >1 >1 2.7 2.1 2.5 2.0
CZ04-2 CPAU 2.1 1.9 1.2 1.1 1.7 1.6 1.5 1.5 >1 >1 >1 >1 2.4 2.1 2.1 2.0
CZ05 PG&E 2.8 1.9 1.6 1.1 2.3 1.6 2.0 1.5 >1 >1 >1 >1 3.2 2.1 2.7 2.0
CZ05-2 SCG 2.8 1.9 1.6 1.1 2.3 1.6 2.0 1.5 >1 >1 >1 >1 3.7 1.9 3.2 1.6
CZ06 SCE 2.0 1.9 1.2 1.1 1.2 1.6 1.1 1.5 >1 >1 >1 >1 1.7 2.2 1.5 2.0
CZ06-2 LA 1.3 1.9 0.7 1.1 0.7 1.6 0.6 1.5 >1 >1 >1 >1 1.01 2.2 0.9 2.0
CZ07 SDG&E 4.0 2.0 2.4 1.2 1.5 1.6 1.6 1.6 >1 >1 >1 >1 2.4 2.3 2.3 2.1
CZ08 SCE 2.1 2.0 1.2 1.2 1.2 1.7 1.1 1.6 >1 >1 >1 >1 1.7 2.4 1.5 2.1
CZ08-2 LA 1.3 2.0 0.8 1.2 0.7 1.7 0.6 1.6 >1 >1 >1 >1 1.01 2.4 0.9 2.1
CZ09 SCE 2.0 2.0 1.2 1.2 1.2 1.7 1.1 1.5 >1 >1 >1 >1 1.8 2.4 1.6 2.1
CZ09-2 LA 1.2 2.0 0.7 1.2 0.7 1.7 0.7 1.5 >1 >1 >1 >1 1.1 2.4 0.99 2.1
CZ10 SDG&E 3.8 2.0 2.2 1.2 1.7 1.6 1.7 1.5 >1 >1 >1 >1 2.6 2.3 2.5 2.0
CZ10-2 SCE 2.0 2.0 1.2 1.2 1.2 1.6 1.1 1.5 >1 >1 >1 >1 1.8 2.3 1.6 2.0
CZ11 PG&E 2.8 1.9 1.6 1.1 1.9 1.6 1.8 1.5 >1 >1 >1 >1 2.7 2.3 2.5 2.1
CZ12 PG&E 3.0 1.9 1.7 1.1 1.9 1.6 1.8 1.5 >1 >1 >1 >1 2.7 2.3 2.5 2.1
CZ12-2 SMUD 1.5 1.9 0.9 1.1 1.1 1.6 0.997 1.5 >1 >1 >1 >1 1.7 2.3 1.4 2.1
CZ13 PG&E 3.0 1.9 1.7 1.1 1.9 1.6 1.8 1.4 >1 >1 >1 >1 2.7 2.2 2.4 1.9
CZ14 SDG&E 3.5 2.2 2.1 1.3 1.6 1.8 1.5 1.6 >1 >1 >1 >1 2.5 2.6 2.2 2.2
CZ14-2 SCE 1.8 2.2 1.1 1.3 1.2 1.8 1.1 1.6 >1 >1 >1 >1 1.7 2.6 1.5 2.2
CZ15 SCE 1.9 2.0 1.1 1.2 1.1 1.7 1.02 1.5 >1 >1 >1 >1 1.7 2.4 1.5 2.1
CZ16 PG&E 3.7 2.0 2.1 1.2 2.1 1.7 1.9 1.6 0.6 0.5 0.5 0.4 2.7 2.0 2.3 1.8
CZ16-2 LA 1.3 2.0 0.7 1.2 0.7 1.7 0.6 1.6 >1 0.5 >1 0.4 1.2 2.0 1.0 1.8

3kW 90 kW3kW
0 05kWh 50kWh

CZ

Mixed Fuel

0 05kWh 50kWh
3kW 90 kW3kW 90 kW

All-Electric
90 kW
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Figure 40. Cost Effectiveness for Small Hotel - PV and Battery  

PV
Battery
Utility On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV On-Bill TDV

CZ01 PG&E 2.3 1.5 1.3 0.9 1.9 1.2 1.6 1.1 2.3 >1 2.3 >1 4.8 >1 4.7 >1
CZ02 PG&E 2.3 1.9 1.3 1.1 1.8 1.5 1.6 1.4 5.6 >1 5.6 >1 >1 >1 >1 >1
CZ03 PG&E 2.7 1.8 1.6 1.05 2.3 1.5 1.9 1.4 4.2 >1 4.2 >1 >1 >1 >1 >1
CZ04 PG&E 2.4 1.9 1.4 1.1 1.8 1.6 1.6 1.5 6.2 >1 6.2 >1 >1 >1 >1 >1
CZ04-2 CPAU 2.1 1.9 1.2 1.1 1.7 1.6 1.5 1.5 >1 >1 >1 >1 >1 >1 >1 >1
CZ05 PG&E 2.9 1.9 1.7 1.1 2.4 1.6 2.0 1.5 3.9 >1 3.9 >1 >1 >1 >1 >1
CZ05-2 SCG 2.9 1.9 1.7 1.1 2.4 1.6 2.0 1.5 >1 >1 >1 >1 >1 >1 >1 >1
CZ06 SCE 1.8 1.9 1.1 1.1 1.1 1.6 0.9 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ06-2 LA 1.1 1.9 0.7 1.1 0.7 1.6 0.6 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ07 SDG&E 2.6 2.0 1.5 1.1 1.4 1.6 1.3 1.5 >1 >1 >1 >1 >1 >1 >1 >1
CZ08 SCE 1.9 2.0 1.1 1.2 1.2 1.7 1.0 1.5 >1 >1 >1 >1 >1 >1 >1 >1
CZ08-2 LA 1.2 2.0 0.7 1.2 0.7 1.7 0.6 1.5 >1 >1 >1 >1 >1 >1 >1 >1
CZ09 SCE 1.9 1.9 1.1 1.1 1.2 1.6 0.997 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ09-2 LA 1.1 1.9 0.7 1.1 0.7 1.6 0.6 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ10 SDG&E 2.9 1.9 1.7 1.1 1.5 1.6 1.4 1.4 8.2 >1 8.2 >1 >1 >1 >1 >1
CZ10-2 SCE 1.7 1.9 0.99 1.1 1.2 1.6 0.99 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ11 PG&E 2.6 1.9 1.5 1.1 1.8 1.6 1.5 1.4 7.6 >1 7.6 >1 >1 >1 >1 >1
CZ12 PG&E 2.7 1.9 1.6 1.1 2.3 1.6 1.9 1.4 4.0 >1 4.0 >1 >1 >1 >1 >1
CZ12-2 SMUD 1.4 1.9 0.8 1.1 1.1 1.6 0.95 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ13 PG&E 2.6 1.8 1.5 1.1 1.8 1.5 1.5 1.4 7.7 >1 7.7 >1 >1 >1 >1 >1
CZ14 SDG&E 3.0 2.2 1.7 1.3 1.7 1.8 1.5 1.6 4.2 >1 4.2 >1 >1 >1 >1 >1
CZ14-2 SCE 1.8 2.2 1.1 1.3 1.3 1.8 1.1 1.6 >1 >1 >1 >1 >1 >1 >1 >1
CZ15 SCE 1.7 2.0 1.002 1.2 1.2 1.7 1.003 1.4 >1 >1 >1 >1 >1 >1 >1 >1
CZ16 PG&E 2.7 2.0 1.6 1.2 1.9 1.6 1.7 1.5 2.1 5.7 2.1 5.6 5.8 >1 5.8 >1
CZ16-2 LA 1.02 2.0 0.6 1.2 0.6 1.6 0.6 1.5 >1 5.7 >1 5.6 >1 >1 >1 >1

5kWh 50kWh 0
CZ

Mixed Fuel All-Electric
3kW 80kW3kW 80kW 3kW 80kW3kW 80kW

05kWh 50kWh0 0
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5 Summary, Conclusions, and Further Considerations 
The Reach Codes Team developed packages of energy efficiency measures as well as packages combining 
energy efficiency with PV generation and battery storage systems, simulated them in building modeling 
software, and gathered costs to determine the cost effectiveness of multiple scenarios. The Reach Codes 
team coordinated assumptions with multiple utilities, cities, and building community experts to develop a 
set of assumptions considered reasonable in the current market. Changing assumptions, such as the 
period of analysis, measure selection, cost assumptions, energy escalation rates, or utility tariffs are likely 
to change results. 

5.1 Summary 
Figure 41 through Figure 43 summarize results for each prototype and depict the compliance margins 
achieved for each climate zone and package. Because local reach codes must both exceed the Energy 
Commission performance budget (i.e., have a positive compliance margin) and be cost-effective, the 
Reach Code Team highlighted cells meeting these two requirements to help clarify the upper boundary 
for potential reach code policies: 

♦ 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 and cost-effective results using either the 
On-Bill or TDV approach. 

♦ Cells not highlighted either depict a negative compliance margin or a package that was not cost 
effective using either the On-Bill or TDV approach. 

For more detail on the results in the Figures, please refer to Section 4 Results. As described in Section 4.4, 
PV-only and PV+Battery packages in the mixed-fuel building were found to be cost effective across all 
prototypes, climate zones, and packages using the TDV approach, and results are not reiterated in the 
following figures.  
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Figure 41. Medium Office Summary of Compliance Margin and Cost Effectiveness  

CZ Utility 
Mixed Fuel All Electric 

EE EE + PV + B HE Fed Code EE EE + PV + B HE 

CZ01 PG&E 18% 18% 3% -15% 7% 7% -14% 
CZ02 PG&E 17% 17% 4% -7% 10% 10% -5% 
CZ03 PG&E 20% 20% 3% -7% 16% 16% -6% 
CZ04 PG&E 14% 14% 5% -6% 9% 9% -3% 
CZ04-2 CPAU 14% 14% 5% -6% 9% 9% -3% 
CZ05 PG&E 18% 18% 4% -8% 12% 12% -6% 
CZ05-2 SCG 18% 18% 4% NA NA NA NA 
CZ06 SCE 20% 20% 3% -4% 18% 18% -2% 
CZ06-2 LADWP 20% 20% 3% -4% 18% 18% -2% 
CZ07 SDG&E 20% 20% 4% -2% 20% 20% 1% 
CZ08 SCE 18% 18% 4% -2% 18% 18% 1% 
CZ08-2 LADWP 18% 18% 4% -2% 18% 18% 1% 
CZ09 SCE 16% 16% 4% -2% 15% 15% 2% 
CZ09-2 LADWP 16% 16% 4% -2% 15% 15% 2% 
CZ10 SDG&E 17% 17% 4% -4% 13% 13% -1% 
CZ10-2 SCE 17% 17% 4% -4% 13% 13% -1% 
CZ11 PG&E 13% 13% 5% -4% 10% 10% 0% 
CZ12 PG&E 14% 14% 5% -5% 10% 10% -1% 
CZ12-2 SMUD 14% 14% 5% -5% 10% 10% -1% 
CZ13 PG&E 13% 13% 5% -4% 9% 9% 0% 
CZ14 SDG&E 14% 14% 5% -5% 9% 9% -1% 
CZ14-2 SCE 14% 14% 5% -5% 9% 9% -1% 
CZ15 SCE 12% 12% 5% -2% 10% 10% 3% 
CZ16 PG&E 14% 14% 5% -27% -15% -15% -26% 
CZ16-2 LADWP 14% 14% 5% -27% -15% -15% -26% 
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Figure 42. Medium Retail Summary of Compliance Margin and Cost Effectiveness 

CZ Utility 
Mixed Fuel All Electric 

EE EE + PV + B HE Fed Code EE EE + PV + B HE 
CZ01 PG&E 18% 18% 2% -4.1% 15% 15% -2% 
CZ02 PG&E 13% 13% 3% -1.0% 13% 13% 3% 
CZ03 PG&E 16% 16% 2% -0.4% 16% 16% 2% 
CZ04 PG&E 14% 14% 3% -0.1% 14% 14% 3% 
CZ04-2 CPAU 14% 14% 3% -0.1% 14% 14% 3% 
CZ05 PG&E 16% 16% 1% -1.2% 15% 15% 1% 
CZ05-2 SCG 16% 16% 1% NA NA NA NA 
CZ06 SCE 10% 10% 3% 0.5% 11% 11% 3% 
CZ06-2 LADWP 10% 10% 3% 0.5% 11% 11% 3% 
CZ07 SDG&E 13% 13% 2% 0.3% 13% 13% 3% 
CZ08 SCE 10% 10% 3% 0.4% 10% 10% 4% 
CZ08-2 LADWP 10% 10% 3% 0.4% 10% 10% 4% 
CZ09 SCE 10% 10% 4% 0.4% 10% 10% 4% 
CZ09-2 LADWP 10% 10% 4% 0.4% 10% 10% 4% 
CZ10 SDG&E 12% 12% 4% 0.1% 12% 12% 4% 
CZ10-2 SCE 12% 12% 4% 0.1% 12% 12% 4% 
CZ11 PG&E 13% 13% 4% 0.5% 12% 12% 5% 
CZ12 PG&E 13% 13% 4% -0.1% 12% 12% 4% 
CZ12-2 SMUD 13% 13% 4% -0.1% 12% 12% 4% 
CZ13 PG&E 15% 15% 4% -0.4% 14% 14% 4% 
CZ14 SDG&E 13% 13% 4% 0.7% 15% 15% 5% 
CZ14-2 SCE 13% 13% 4% 0.7% 15% 15% 5% 
CZ15 SCE 12% 12% 5% 0.9% 12% 12% 6% 
CZ16 PG&E 13% 13% 3% -12.2% 3% 3% -8% 
CZ16-2 LADWP 13% 13% 3% -12.2% 3% 3% -8% 
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Figure 43. Small Hotel Summary of Compliance Margin and Cost Effectiveness 

CZ Utility 
Mixed Fuel All Electric 

EE EE + PV + B HE Fed Code EE EE + PV + B HE 
CZ01 PG&E 9% 9% 2% -28% 1% 1% -24% 
CZ02 PG&E 7% 7% 3% -12% 4% 4% -11% 
CZ03 PG&E 10% 10% 2% -14% 6% 6% -14% 
CZ04 PG&E 6% 6% 2% -13% 0.2% 0.2% -13% 
CZ04-2 CPAU 6% 6% 2% -13% 0.2% 0.2% -13% 
CZ05 PG&E 9% 9% 2% -15% 5% 5% -15% 
CZ05-2 SCG 9% 9% 2% NA NA NA NA 
CZ06 SCE 8% 8% 2% -5% 7% 7% -15% 
CZ06-2 LADWP 8% 8% 2% -5% 7% 7% -15% 
CZ07 SDG&E 8% 8% 2% -7% 7% 7% -7% 
CZ08 SCE 7% 7% 2% -6% 3% 3% -6% 
CZ08-2 LADWP 7% 7% 2% -6% 3% 3% -6% 
CZ09 SCE 6% 6% 3% -6% 2% 2% -4% 
CZ09-2 LADWP 6% 6% 3% -6% 2% 2% -4% 
CZ10 SDG&E 5% 5% 4% -8% 2% 2% -5% 
CZ10-2 SCE 5% 5% 4% -8% 2% 2% -5% 
CZ11 PG&E 4% 4% 4% -10% 1% 1% -7% 
CZ12 PG&E 5% 5% 4% -10% 2% 2% -9% 
CZ12-2 SMUD 5% 5% 4% -10% 2% 2% -9% 
CZ13 PG&E 4% 4% 3% -10% 0.3% 0.3% -7% 
CZ14 SDG&E 4% 4% 4% -11% 0.1% 0.1% -7% 
CZ14-2 SCE 4% 4% 4% -11% 0.1% 0.1% -7% 
CZ15 SCE 3% 3% 5% -4% 2% 2% 0.04% 
CZ16 PG&E 6% 6% 3% -50% -14% -14% -39% 
CZ16-2 LADWP 6% 6% 3% -50% -14% -14% -39% 

 

5.2 Conclusions and Further Considerations  
Findings are specific to the scenarios analyzed under this specific methodology, and largely pertain to 
office, retail, and hotel-type occupancies. Nonresidential buildings constitute a wide variety of occupancy 
profiles and process loads, making findings challenging to generalize across multiple building types.  

Findings indicate the following overall conclusions: 

1. This study assumed that electrifying space heating and service water heating could eliminate 
natural gas infrastructure alone, because these were the only gas end-uses included the 
prototypes. Avoiding the installation of natural gas infrastructure results in significant cost savings 
and is a primary factor toward cost-effective outcomes in all-electric designs, even with necessary 
increases in electrical capacity.   

2. There is ample opportunity for cost effective energy efficiency improvements, as demonstrated 
by the compliance margins achieved in many of the efficiency-only and efficiency + PV packages. 
Though much of the energy savings are attributable to lighting measures, efficiency measures 
selected for these prototypes are confined to the building systems that can be modeled. There is 
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likely further opportunity for energy savings through measures that cannot be currently 
demonstrated in compliance software, such as high-performance control sequences or variable 
speed parallel fan powered boxes. 

3. High efficiency appliances triggering federal preemption do not achieve as high compliance 
margins as the other efficiency measures analyzed in this study. Cost effectiveness appears to be 
dependent on the system type and building type. Nonetheless, specifying high efficiency 
equipment will always be a key feature in integrated design. 

4. Regarding the Small Hotel prototype: 

a. The Small Hotel presents a challenging prototype to cost-effectively exceed the state’s 
energy performance budget without efficiency measures. The Reach Code Team is 
uncertain of the precision of the results due to the inability to directly model either drain 
water heat recovery or a central heat pump water heater with a recirculation loop.  

b. Hotel results may be applicable to high-rise (4 or more stories) multifamily buildings. Both 
hotel and multifamily buildings have the same or similar mandatory and prescriptive 
compliance options for hot water systems, lighting, and envelope. Furthermore, the 
Alternate Calculation Method Reference Manual specifies the same baseline HVAC system 
for both building types.  

c. Hotel compliance margins were the lowest among the three building types analyzed, and 
thus the most conservative performance thresholds applicable to other nonresidential 
buildings not analyzed in this study. As stated previously, the varying occupancy and 
energy profiles of nonresidential buildings makes challenging to directly apply these 
results across all buildings.  

5. Many all-electric and solar PV packages demonstrated greater GHG reductions than their mixed-
fuel counterparts, contrary to TDV-based performance, suggesting a misalignment among the TDV 
metric and California’s long-term GHG-reduction goals. The Energy Commission has indicated that 
they are aware of this issue and are seeking to address it. 

6. Changes to the Nonresidential Alternative Calculation Method (ACM) Reference Manual can 
drastically impact results. Two examples include: 

a. When performance modeling residential buildings, the Standard Design is electric if the 
Proposed Design is electric, which removes TDV-related penalties and associated negative 
compliance margins. This essentially allows for a compliance pathway for all-electric 
residential buildings. If nonresidential buildings were treated in the same way, all-electric 
cost effectiveness using the TDV approach would improve. 

b. The baseline mixed-fuel system for a hotel includes a furnace in each guest room, which 
carries substantial plumbing costs and labor costs for assembly. A change in the baseline 
system would lead to different base case costs and different cost effectiveness outcomes. 

7. All-electric federal code-minimum packages appear to be cost effective, largely due to avoided 
natural gas infrastructure, but in most cases do not comply with the Energy Commission’s 
minimum performance budget (as described in item 7a above). For most cases it appears that 
adding cost-effective efficiency measures achieves compliance. All-electric nonresidential projects 
can leverage the initial cost savings of avoiding natural gas infrastructure by adding energy 
efficiency measures that would not be cost effective independently.  

146



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

60  2019-07-25 

6 Appendices 
6.1 Map of California Climate Zones 
Climate zone geographical boundaries are depicted in Figure 44. The map in Figure 44 along with a zip-
code search directory is available at: 
https://ww2.energy.ca.gov/maps/renewable/building_climate_zones.html 

Figure 44. Map of California Climate Zones 
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6.2 Lighting Efficiency Measures 
Figure 45 details the applicability and impact of each lighting efficiency measure by prototype and space 
function and includes the resulting LPD that is modeled as the proposed by building type and by space 
function. 

Figure 45. Impact of Lighting Measures on Proposed LPDs by Space Function 

  
Space Function 

Baseline Impact 
Modeled 
Proposed 

LPD 
(W/ft2) 

Interior 
Lighting 
Reduced 

LPD 
Institutional 

Tuning 

Daylight 
Dimming 
Plus OFF 

Occupant 
Sensing in 

Open Office 
Plan 

LPD 
(W/ft2) 

Medium Office             
Office Area (Open plan office) - 
Interior 0.65 15% 10% - 17% 0.429 
Office Area (Open plan office) - 
Perimeter 0.65 15% 5% 10% 30% 0.368 
Medium Retail             
Commercial/Industrial Storage 
(Warehouse) 0.45 10% 5% - - 0.386 
Main Entry Lobby 0.85 10% 5% - - 0.729 
Retail Sales Area (Retail 
Merchandise Sales) 0.95 5% 5% - - 0.857 
Small Hotel             
Commercial/Industrial Storage 
(Warehouse) 0.45 10% 5% - - 0.386 
Convention, Conference, 
Multipurpose, and Meeting 0.85 10% 5% - - 0.729 
Corridor Area 0.60 10% 5% - - 0.514 
Exercise/Fitness Center and 
Gymnasium Areas 0.50 10% - - - 0.450 
Laundry Area 0.45 10% - - - 0.405 
Lounge, Breakroom, or Waiting 
Area 0.65 10% 5% - - 0.557 
Mechanical  0.40 10% - - - 0.360 
Office Area (>250 ft2) 0.65 10% 5% - - 0.557 

 

6.3 Drain Water Heat Recovery Measure Analysis 
To support potential DWHR savings in the Small Hotel prototype, the Reach Code Team modeled the drain 
water heat recovery measure in CBECC-Res 2019 in the all-electric and mixed fuel 6,960 ft2 prototype 
residential buildings. The Reach Code Team assumed one heat recovery device for every three showers 
assuming unequal flow to the shower. Based on specifications from three different drain water heat 
recovery device manufacturers for device effectiveness in hotel applications, the team assumed a heat 
recovery efficiency of 50 percent. 

The Reach Code Team modeled mixed fuel and all-electric residential prototype buildings both with and 
without heat recovery in each climate zone. Based on these model results, the Reach Code Team 
determined the percentage savings of domestic water heating energy in terms of gas, electricity, and TDV 
for mixed fuel and all-electric, in each climate zone. The Reach Code Team then applied the savings 
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percentages to the Small Hotel prototype domestic water heating energy in both the mixed-fuel and all-
electric to determine energy savings for the drain water heat recovery measure in the Small Hotel. The 
Reach Code Team applied volumetric energy rates to estimate on-bill cost impacts from this measure. 

6.4 Utility Rate Schedules 
The Reach Codes Team used the IOU and POU rates depicted in Figure 46 to determine the On-Bill savings 
for each prototype. 

Figure 46. Utility Tariffs Analyzed Based on Climate Zone – Detailed View 
Climate 
Zones 

Electric / 
Gas Utility 

Electricity (Time-of-use) Natural Gas 

Medium Office Medium Retail Small Hotel All Prototypes 

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

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

CZ05-2 PG&E/SCG A-10 A-1 A-1 or A-10 G-10 (GN-10) 
CZ06 SCE/SCG TOU-GS-2 TOU-GS-2 TOU-GS-2 or TOU-GS-3 G-10 (GN-10) 
CZ06 LADWP/SCG TOU-GS-2 TOU-GS-2 TOU-GS-2 or TOU-GS-3 G-10 (GN-10) 

CZ07 SDG&E 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) GN-3 

CZ08 SCE/SCG TOU-GS-2 TOU-GS-2 TOU-GS-2 or TOU-GS-3 G-10 (GN-10) 
CZ08-2 LADWP/SCG A-2 (B) A-2 (B) A-2 (B) G-10 (GN-10) 
CZ09 SCE/SCG TOU-GS-2 TOU-GS-2 TOU-GS-2 or TOU-GS-3 G-10 (GN-10) 

CZ09-2 LADWP/SCG A-2 (B) A-2 (B) A-2 (B) G-10 (GN-10) 
CZ10 SCE/SCG TOU-GS-2 TOU-GS-2 TOU-GS-2 G-10 (GN-10) 

CZ10-2 SDG&E 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) GN-3 

CZ11 PG&E A-10 A-10 A-10 G-NR1 
CZ12 PG&E A-10 A-10 A-1 or A-10 G-NR1 

CZ12-2 SMUD/PG&E GS GS GS G-NR1 
CZ13 PG&E A-10 A-10 A-10 G-NR1 
CZ14 SCE/SCG TOU-GS-3 TOU-GS-3 TOU-GS-3 G-10 (GN-10) 

CZ14-2 SDG&E 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) 
AL-TOU+EECC 

(AL-TOU) GN-3 

CZ15 SCE/SCG TOU-GS-3 TOU-GS-2 TOU-GS-2 G-10 (GN-10) 

CZ16 PG&E A-10 A-10 A-1 or A-10 G-NR1 

CZ16-2 LADWP/SCG A-2 (B) A-2 (B) A-2 (B) G-10 (GN-10) 
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6.5 Mixed Fuel Baseline Energy Figures  
Figures 47 to 49 show the annual electricity and natural gas consumption and cost, compliance TDV, and 
GHG emissions for each prototype under the mixed fuel design baseline.  

Figure 47. Medium Office – Mixed Fuel Baseline 

Climate 
Zone Utility 

Electricity 
Consumption 
(kWh) 

Natural Gas 
Consumption 
(Therms) 

Electricity  
Cost 

Natural 
Gas Cost 

Compliance 
TDV 

GHG 
Emissions 
(lbs) 

Medium Office Mixed Fuel Baseline 
CZ01 PG&E 358,455 4,967 $109,507 $6,506 84 266,893 
CZ02 PG&E 404,865 3,868 $130,575 $5,256 122 282,762 
CZ03 PG&E 370,147 3,142 $116,478 $4,349 88 251,759 
CZ04 PG&E 431,722 3,759 $140,916 $5,144 141 299,993 
CZ04-2 CPAU 431,722 3,759 $75,363 $5,144 141 299,993 
CZ05 PG&E 400,750 3,240 $131,277 $4,481 106 269,768 
CZ05-2 SCG 400,750 3,240 $131,277 $3,683 106 269,768 
CZ06 SCE 397,441 2,117 $74,516 $2,718 105 253,571 
CZ06-2 LA 397,441 2,117 $44,311 $2,718 105 253,571 
CZ07 SDG&E 422,130 950 $164,991 $4,429 118 257,324 
CZ08 SCE 431,207 1,219 $79,181 $1,820 132 265,179 
CZ08-2 LA 431,207 1,219 $46,750 $1,820 132 265,179 
CZ09 SCE 456,487 1,605 $86,190 $2,196 155 287,269 
CZ09-2 LA 456,487 1,605 $51,111 $2,196 155 287,269 
CZ10 SDG&E 431,337 2,053 $173,713 $5,390 130 272,289 
CZ10-2 SCE 431,337 2,053 $80,636 $2,603 130 272,289 
CZ11 PG&E 464,676 3,062 $150,520 $4,333 163 310,307 
CZ12 PG&E 441,720 3,327 $142,902 $4,647 152 299,824 
CZ12-2 SMUD 441,720 3,327 $65,707 $4,647 152 299,824 
CZ13 PG&E 471,540 3,063 $150,919 $4,345 161 316,228 
CZ14 SDG&E 467,320 3,266 $185,812 $6,448 165 314,258 
CZ14-2 SCE 467,320 3,266 $92,071 $3,579 165 314,258 
CZ15 SCE 559,655 1,537 $105,388 $2,058 211 347,545 
CZ16 PG&E 405,269 6,185 $127,201 $8,056 116 312,684 

CZ16-2 LA 405,269 6,185 $43,115 $8,056 116 312,684 
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Figure 48. Medium Retail – Mixed Fuel Baseline 

Climate 
Zone Utility 

Electricity 
Consumption 
(kWh) 

Natural Gas 
Consumption 
(Therms) 

Electricity 
Cost 

Natural 
Gas Cost 

Compliance 
TDV 

GHG 
Emissions 
(lbs) 

Medium Retail Mixed Fuel Baseline 
CZ01 PG&E 184,234 3,893 $43,188 $5,247 155 156,972 
CZ02 PG&E 214,022 2,448 $70,420 $3,572 202 157,236 
CZ03 PG&E 199,827 1,868 $47,032 $2,871 165 140,558 
CZ04 PG&E 208,704 1,706 $66,980 $2,681 187 143,966 
CZ04-2 CPAU 208,704 1,706 $36,037 $2,681 187 143,966 
CZ05 PG&E 195,864 1,746 $45,983 $2,697 155 135,849 
CZ05-2 SCG 195,864 1,746 $45,983 $2,342 155 135,849 
CZ06 SCE 211,123 1,002 $36,585 $1,591 183 135,557 
CZ06-2 LA 211,123 1,002 $21,341 $1,591 183 135,557 
CZ07 SDG&E 211,808 522 $75,486 $4,055 178 130,436 
CZ08 SCE 212,141 793 $36,758 $1,373 190 133,999 
CZ08-2 LA 212,141 793 $21,436 $1,373 190 133,999 
CZ09 SCE 227,340 970 $40,083 $1,560 218 146,680 
CZ09-2 LA 227,340 970 $23,487 $1,560 218 146,680 
CZ10 SDG&E 235,465 1,262 $87,730 $4,700 228 154,572 
CZ10-2 SCE 235,465 1,262 $41,000 $1,853 228 154,572 
CZ11 PG&E 234,560 2,415 $76,670 $3,547 244 170,232 
CZ12 PG&E 228,958 2,309 $75,084 $3,426 234 165,133 
CZ12-2 SMUD 228,958 2,309 $32,300 $3,426 234 165,133 
CZ13 PG&E 242,927 1,983 $81,995 $3,034 258 170,345 
CZ14 SDG&E 264,589 1,672 $97,581 $5,059 277 178,507 
CZ14-2 SCE 264,589 1,672 $46,217 $2,172 277 178,507 
CZ15 SCE 290,060 518 $50,299 $1,083 300 179,423 
CZ16 PG&E 212,204 4,304 $67,684 $5,815 197 180,630 

CZ16-2 LA 212,204 4,304 $20,783 $5,815 197 180,630 
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Figure 49. Small Hotel – Mixed Fuel Baseline 

Climate 
Zone Utility 

Electricity 
Consumption 
(kWh) 

Natural Gas 
Consumption 
(Therms) 

Electricity 
Cost 

Natural 
Gas Cost 

Compliance 
TDV 

GHG 
Emissions 
(lbs) 

Small Hotel Mixed Fuel Baseline 
CZ01 PG&E 177,734 16,936 40,778 20,465 110 340,491 

CZ02 PG&E 189,319 12,696 53,396 15,664 110 293,056 

CZ03 PG&E 183,772 12,341 42,325 15,210 98 284,217 
CZ04 PG&E 187,482 11,945 52,118 14,806 106 281,851 

CZ04-2 CPAU 187,482 11,945 32,176 14,806 106 281,851 

CZ05 PG&E 187,150 11,979 43,182 14,733 98 281,183 
CZ05-2 SCG 187,150 11,979 43,182 10,869 98 281,183 

CZ06 SCE 191,764 8,931 28,036 8,437 98 244,664 

CZ06-2 LA 191,764 8,931 16,636 8,437 98 244,664 
CZ07 SDG&E 189,174 8,207 58,203 10,752 90 233,884 

CZ08 SCE 190,503 8,372 27,823 7,991 94 236,544 

CZ08-2 LA 190,503 8,372 16,555 7,991 94 236,544 
CZ09 SCE 198,204 8,421 30,262 8,030 103 242,296 

CZ09-2 LA 198,204 8,421 17,951 8,030 103 242,296 

CZ10 SDG&E 215,364 8,437 71,713 10,926 122 255,622 
CZ10-2 SCE 215,364 8,437 33,736 8,043 122 255,622 

CZ11 PG&E 219,852 10,271 63,724 12,882 131 282,232 

CZ12 PG&E 199,499 10,422 46,245 13,022 115 270,262 
CZ12-2 SMUD 199,499 10,422 26,872 13,022 115 270,262 

CZ13 PG&E 226,925 10,048 65,559 12,629 132 284,007 

CZ14 SDG&E 226,104 10,075 73,621 12,167 134 283,287 
CZ14-2 SCE 226,104 10,075 35,187 9,350 134 283,287 

CZ15 SCE 280,595 5,598 42,852 5,777 152 260,378 

CZ16 PG&E 191,231 17,618 51,644 21,581 127 358,590 

CZ16-2 LA 191,231 17,618 16,029 21,581 127 358,590 
 

6.6 Hotel TDV Cost Effectiveness with Propane Baseline 
The Reach Codes Team further analyzed TDV cost effectiveness of the all-electric packages with a mixed-
fuel design baseline using propane instead of natural gas. Results for each package are shown in Figure 
50. through Figure 53. below.  

All electric models compared to a propane baseline have positive compliance margins in all climate zones 
when compared to results using a natural gas baseline. Compliance margin improvement is roughly 30 
percent, which also leads to improved cost effectiveness for the all-electric packages. These outcomes are 
likely due to the TDV penalty associated with propane when compared to natural gas. 
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Across packages, TDV cost effectiveness with a propane baseline follows similar trends as the natural gas 
baseline. Adding efficiency measures increased compliance margins by 3 to 10 percent depending on 
climate zone, while adding high efficiency HVAC and SHW equipment alone increased compliance margins 
by smaller margins of about 2 to 4 percent compared to the All-Electric package.  

Figure 50. TDV Cost Effectiveness for Small Hotel, Propane Baseline – Package 2 All-
Electric Federal Code Minimum 

Climate  
Zone 

Complianc
e 

 Margin 
(%) 

Incremental 
 Package Cost $-TDV Savings 

B/C Ratio 
 (TDV) NPV (TDV) 

CZ01 -4% ($1,271,869) ($28,346) 44.9 $1,243,523  
CZ02 27% ($1,272,841) $170,263  >1 $1,443,104  
CZ03 -3% ($1,275,114) ($16,425) 77.6 $1,258,689  
CZ04 26% ($1,274,949) $155,466  >1 $1,430,414  
CZ05 27% ($1,275,002) $154,709  >1 $1,429,710  
CZ06 17% ($1,275,143) $126,212  >1 $1,401,355  
CZ07 25% ($1,273,490) $117,621  >1 $1,391,111  
CZ08 24% ($1,271,461) $122,087  >1 $1,393,548  
CZ09 23% ($1,273,259) $123,525  >1 $1,396,784  
CZ10 18% ($1,270,261) $109,522  >1 $1,379,783  
CZ11 19% ($1,271,070) $129,428  >1 $1,400,498  
CZ12 -4% ($1,272,510) ($26,302) 48.4 $1,246,208  
CZ13 18% ($1,270,882) $124,357  >1 $1,395,239  
CZ14 17% ($1,271,241) $117,621  >1 $1,388,861  
CZ15 -7% ($1,269,361) ($45,338) 28.0 $1,224,023  
CZ16 9% ($1,275,637) $68,272  >1 $1,343,908  

 

153



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

67  2019-07-25 

Figure 51. TDV Cost Effectiveness for Small Hotel, Propane Baseline – Package 3A (All-
Electric + EE) 

Climate 
 Zone 

Compliance 
Margin (%) 

Incremental 
 Package Cost $-TDV Savings 

B/C Ratio 
(TDV) NPV (TDV) 

CZ01 35% ($1,250,898) $252,831  >1 $1,503,729  
CZ02 34% ($1,251,870) $217,238  >1 $1,469,108  
CZ03 37% ($1,254,142) $218,642  >1 $1,472,784  
CZ04 31% ($1,250,769) $191,393  >1 $1,442,162  
CZ05 36% ($1,254,031) $208,773  >1 $1,462,804  
CZ06 25% ($1,250,964) $159,714  >1 $1,410,677  
CZ07 32% ($1,249,311) $154,111  >1 $1,403,422  
CZ08 29% ($1,247,282) $146,536  >1 $1,393,818  
CZ09 27% ($1,249,080) $146,671  >1 $1,395,751  
CZ10 22% ($1,246,081) $134,477  >1 $1,380,559  
CZ11 23% ($1,246,891) $157,138  >1 $1,404,029  
CZ12 27% ($1,248,330) $167,945  >1 $1,416,276  
CZ13 22% ($1,246,703) $149,270  >1 $1,395,973  
CZ14 21% ($1,247,061) $145,269  >1 $1,392,331  
CZ15 14% ($1,245,182) $93,647  >1 $1,338,829  
CZ16 20% ($1,254,665) $154,035  >1 $1,408,701  

 

 

Figure 52. TDV Cost Effectiveness for Small Hotel, Propane Baseline – Package 3B (All-
Electric + EE + PV) 

Climate 
Zone 

Compliance 
Margin (%) 

Incremental  
Package Cost $-TDV Savings B/C Ratio (TDV) NPV (TDV) 

CZ01 35% ($1,043,528) $511,688  >1 $1,555,215  
CZ02 34% ($1,044,500) $524,460  >1 $1,568,960  
CZ03 37% ($1,046,772) $518,485  >1 $1,565,257  
CZ04 31% ($1,043,399) $505,579  >1 $1,548,978  
CZ05 36% ($1,046,660) $526,668  >1 $1,573,328  
CZ06 25% ($1,043,594) $469,623  >1 $1,513,216  
CZ07 32% ($1,041,941) $471,513  >1 $1,513,454  
CZ08 29% ($1,039,912) $475,973  >1 $1,515,885  
CZ09 27% ($1,041,710) $467,971  >1 $1,509,681  
CZ10 22% ($1,038,711) $454,832  >1 $1,493,543  
CZ11 23% ($1,039,521) $474,844  >1 $1,514,364  
CZ12 27% ($1,040,960) $484,667  >1 $1,525,627  
CZ13 22% ($1,039,333) $454,108  >1 $1,493,441  
CZ14 21% ($1,039,691) $505,398  >1 $1,545,090  
CZ15 14% ($1,037,811) $423,879  >1 $1,461,691  
CZ16 20% ($1,047,295) $480,407  >1 $1,527,702  
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Figure 53. TDV Cost Effectiveness for Small Hotel, Propane Baseline – Package 3C (All 
Electric + HE) 

Climate 
Zone 

Compliance 
Margin (%) 

Incremental  
Package Cost $-TDV Savings B/C Ratio (TDV) NPV (TDV) 

CZ01 27% ($1,256,423) $194,975  >1 $1,451,398  
CZ02 28% ($1,258,328) $177,378  >1 $1,435,706  
CZ03 28% ($1,263,867) $164,094  >1 $1,427,961  
CZ04 26% ($1,262,963) $155,314  >1 $1,418,277  
CZ05 26% ($1,263,327) $153,271  >1 $1,416,598  
CZ06 17% ($1,263,779) $122,011  >1 $1,385,790  
CZ07 24% ($1,260,844) $116,751  >1 $1,377,594  
CZ08 25% ($1,256,326) $122,995  >1 $1,379,321  
CZ09 24% ($1,260,223) $128,482  >1 $1,388,706  
CZ10 20% ($1,253,181) $121,595  >1 $1,374,776  
CZ11 21% ($1,254,613) $143,658  >1 $1,398,271  
CZ12 23% ($1,257,919) $142,901  >1 $1,400,820  
CZ13 21% ($1,254,386) $138,625  >1 $1,393,011  
CZ14 20% ($1,254,978) $136,430  >1 $1,391,407  
CZ15 14% ($1,251,932) $96,087  >1 $1,348,019  
CZ16 15% ($1,263,534) $122,011  >1 $1,385,545  
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6.7 PV-only and PV+Battery-only Cost Effectiveness Results Details  
The Reach Code Tea evaluated cost effectiveness of installing a PV system and battery storage in six different measure combinations over a 2019 
code-compliant baseline for all climate zones. The baseline for all nonresidential buildings is a mixed-fuel design. 

All mixed fuel models are compliant with 2019 Title24, whereas all electric models can show negative compliance. The compliance margin is the 
same as that of their respective federal minimum design and is not affected by addition of solar PV or battery. These scenarios evaluate the cost 
effectiveness of PV and/or battery measure individually. The climate zones where all-electric design is not compliant will have the flexibility to 
ramp up the efficiency of appliance or add another measure to be code compliant, as per package 1B and 3B in main body of the report. The large 
negative lifecycle costs in all electric packages are due to lower all-electric HVAC system costs and avoided natural gas infrastructure costs. This is 
commonly applied across all climate zones and packages over any additional costs for PV and battery.  

6.7.1 Cost Effectiveness Results – Medium Office 
Figure 54 through Figure 61 contain the cost-effectiveness findings for the Medium Office packages. Notable findings for each package include: 

♦ Mixed-Fuel + 3 kW PV Only: All packages are cost effective using the On-Bill and TDV approaches.  

♦ Mixed-Fuel + 3 kW PV + 5 kWh Battery: The packages are mostly cost effective on a TDV basis except in CZ1. As compared to the 3 kW PV 
only package, battery reduces cost effectiveness. This package is not cost effective for LADWP and SMUD territories using an On-Bill 
approach. 

♦ Mixed-Fuel + PV only: The packages are less cost effective as compared to 3 kW PV packages in most climate zones. In areas served by 
LADWP, the B/C ratio is narrowly less than 1 and not cost effective.  

♦ Mixed-Fuel + PV + 50 kWh Battery: The packages are cost effective in all climate zones except for in the areas served by LADWP. On-Bill 
and TDV B/C ratios are slightly lower compared to the PV only package. 

♦ All-Electric + 3 kW PV: Packages are on-bill cost effective in ten of sixteen climate zones. Climate zones 1,2,4,12, and 16 were not found to 
be cost-effective from an on-bill perspective. These zones are within PG&E’s service area. Packages are cost effective using TDV in all 
climate zones except CZ16.  

♦ All-Electric + 3 kW PV + 5 kWh Battery: Packages are slightly more cost effective than the previous minimal PV only package. Packages are 
on-bill cost effective in most climate zones except for 1,2 and 16 from an on-bill perspective. These zones are within PG&E’s service area. 
Packages are cost effective using TDV in all climate zones except CZ16.  

♦ All-Electric + PV only: All packages are cost effective and achieve savings using the On-Bill and TDV approaches. 
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♦ All-Electric + PV + 50 kWh Battery: All packages are cost effective and achieve savings using the On-Bill and TDV approaches. On-Bill and 
TDV B/C ratios are slightly lower compared to the PV only package.  
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Figure 54. Cost Effectiveness for Medium Office - Mixed Fuel + 3kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
Lifecycle $-

TDV Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV 
(On-bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV                 
CZ01 PG&E 3,941 0 0.8 $5,566  $15,743  $8,448  2.8 1.5 $10,177  $2,882  
CZ02 PG&E 4,785 0 0.9 $5,566  $20,372  $10,500  3.7 1.9 $14,806  $4,934  
CZ03 PG&E 4,660 0 0.9 $5,566  $20,603  $9,975  3.7 1.8 $15,037  $4,409  
CZ04 PG&E 5,056 0 1.0 $5,566  $20,235  $11,073  3.6 2.0 $14,669  $5,507  
CZ04-2 CPAU 5,056 0 1.0 $5,566  $11,945  $11,073  2.1 2.0 $6,379  $5,507  
CZ05 PG&E 5,027 0 1.0 $5,566  $23,159  $10,834  4.2 1.9 $17,593  $5,268  
CZ06 SCE 4,853 0 0.9 $5,566  $10,968  $10,930  2.0 2.0 $5,402  $5,364  
CZ06-2 LADWP 4,853 0 0.9 $5,566  $6,575  $10,930  1.2 2.0 $1,009  $5,364  
CZ07 SDG&E 4,960 0 1.0 $5,566  $17,904  $11,025  3.2 2.0 $12,338  $5,459  
CZ08 SCE 4,826 0 0.9 $5,566  $10,768  $11,359  1.9 2.0 $5,202  $5,793  
CZ08-2 LADWP 4,826 0 0.9 $5,566  $6,503  $11,359  1.2 2.0 $937  $5,793  
CZ09 SCE 4,889 0 1.0 $5,566  $10,622  $11,216  1.9 2.0 $5,056  $5,650  
CZ09-2 LADWP 4,889 0 1.0 $5,566  $6,217  $11,216  1.1 2.0 $651  $5,650  
CZ10 SDG&E 4,826 0 0.9 $5,566  $21,280  $10,787  3.8 1.9 $15,714  $5,221  
CZ10-2 SCE 4,826 0 0.9 $5,566  $11,598  $10,787  2.1 1.9 $6,032  $5,221  
CZ11 PG&E 4,701 0 0.9 $5,566  $19,869  $10,644  3.6 1.9 $14,303  $5,078  
CZ12 PG&E 4,707 0 0.9 $5,566  $19,643  $10,644  3.5 1.9 $14,077  $5,078  
CZ12-2 SMUD 4,707 0 0.9 $5,566  $8,005  $10,644  1.4 1.9 $2,439  $5,078  
CZ13 PG&E 4,633 0 0.9 $5,566  $19,231  $10,262  3.5 1.8 $13,665  $4,696  
CZ14 SDG&E 5,377 0 1.0 $5,566  $18,789  $12,600  3.4 2.3 $13,223  $7,034  
CZ14-2 SCE 5,377 0 1.0 $5,566  $10,512  $12,600  1.9 2.3 $4,946  $7,034  
CZ15 SCE 5,099 0 1.0 $5,566  $10,109  $11,550  1.8 2.1 $4,543  $5,984  
CZ16 PG&E 5,096 0 1.0 $5,566  $21,836  $10,882  3.9 2.0 $16,270  $5,316  
CZ16-2 LADWP 5,096 0 1.0 $5,566  $6,501  $10,882  1.2 2.0 $935  $5,316  
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Figure 55. Cost Effectiveness for Medium Office – Mixed Fuel + 3kW PV + 5 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV + 5kWh Battery                 
CZ01 PG&E 3,941 0 0.8 $9,520  $15,743  $8,448  1.7 0.9 $6,223  ($1,072) 
CZ02 PG&E 4,785 0 0.9 $9,520  $20,372  $10,500  2.1 1.1 $10,852  $980  
CZ03 PG&E 4,660 0 0.9 $9,520  $20,603  $9,975  2.2 1.0 $11,083  $455  
CZ04 PG&E 5,056 0 1.0 $9,520  $20,235  $11,073  2.1 1.2 $10,714  $1,553  
CZ04-2 CPAU 5,056 0 1.0 $9,520  $11,945  $11,073  1.3 1.2 $2,425  $1,553  
CZ05 PG&E 5,027 0 1.0 $9,520  $23,159  $10,834  2.4 1.1 $13,639  $1,314  
CZ06 SCE 4,853 0 0.9 $9,520  $10,968  $10,930  1.2 1.1 $1,448  $1,410  
CZ06-2 LADWP 4,853 0 0.9 $9,520  $6,575  $10,930  0.7 1.1 ($2,945) $1,410  
CZ07 SDG&E 4,960 0 1.0 $9,520  $17,904  $11,025  1.9 1.2 $8,384  $1,505  
CZ08 SCE 4,826 0 0.9 $9,520  $10,768  $11,359  1.1 1.2 $1,248  $1,839  
CZ08-2 LADWP 4,826 0 0.9 $9,520  $6,503  $11,359  0.7 1.2 ($3,017) $1,839  
CZ09 SCE 4,889 0 1.0 $9,520  $10,622  $11,216  1.1 1.2 $1,102  $1,696  
CZ09-2 LADWP 4,889 0 1.0 $9,520  $6,217  $11,216  0.7 1.2 ($3,303) $1,696  
CZ10 SDG&E 4,826 0 0.9 $9,520  $21,280  $10,787  2.2 1.1 $11,760  $1,267  
CZ10-2 SCE 4,826 0 0.9 $9,520  $11,598  $10,787  1.2 1.1 $2,078  $1,267  
CZ11 PG&E 4,701 0 0.9 $9,520  $19,869  $10,644  2.1 1.1 $10,349  $1,123  
CZ12 PG&E 4,707 0 0.9 $9,520  $19,643  $10,644  2.1 1.1 $10,123  $1,123  
CZ12-2 SMUD 4,707 0 0.9 $9,520  $8,005  $10,644  0.8 1.1 ($1,515) $1,123  
CZ13 PG&E 4,633 0 0.9 $9,520  $19,231  $10,262  2.0 1.1 $9,711  $742  
CZ14 SDG&E 5,377 0 1.0 $9,520  $18,789  $12,600  2.0 1.3 $9,269  $3,080  
CZ14-2 SCE 5,377 0 1.0 $9,520  $10,512  $12,600  1.1 1.3 $992  $3,080  
CZ15 SCE 5,099 0 1.0 $9,520  $10,109  $11,550  1.1 1.2 $589  $2,030  
CZ16 PG&E 5,096 0 1.0 $9,520  $21,836  $10,882  2.3 1.1 $12,316  $1,362  
CZ16-2 LADWP 5,096 0 1.0 $9,520  $6,501  $10,882  0.7 1.1 ($3,019) $1,362  
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Figure 56. Cost Effectiveness for Medium Office – Mixed Fuel + 135kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel +135kW PV                 
CZ01 PG&E 177,340 0 34.3 $302,856  $526,352  $380,399  1.7 1.3 $223,497  $77,544  
CZ02 PG&E 215,311 0 41.5 $302,856  $666,050  $471,705  2.2 1.6 $363,194  $168,849  
CZ03 PG&E 209,717 0 40.7 $302,856  $645,010  $449,797  2.1 1.5 $342,154  $146,942  
CZ04 PG&E 227,535 0 44.0 $302,856  $686,434  $497,431  2.3 1.6 $383,578  $194,575  
CZ04-2 CPAU 227,535 0 44.0 $302,856  $537,521  $497,431  1.8 1.6 $234,665  $194,575  
CZ05 PG&E 226,195 0 44.1 $302,856  $753,230  $486,596  2.5 1.6 $450,374  $183,741  
CZ06 SCE 218,387 0 42.3 $302,856  $401,645  $492,515  1.3 1.6 $98,789  $189,659  
CZ06-2 LADWP 218,387 0 42.3 $302,856  $233,909  $492,515  0.8 1.6 ($68,947) $189,659  
CZ07 SDG&E 223,185 0 43.3 $302,856  $623,078  $496,667  2.1 1.6 $320,223  $193,811  
CZ08 SCE 217,171 0 42.0 $302,856  $389,435  $510,270  1.3 1.7 $86,579  $207,414  
CZ08-2 LADWP 217,171 0 42.0 $302,856  $222,066  $510,270  0.7 1.7 ($80,790) $207,414  
CZ09 SCE 220,010 0 43.2 $302,856  $387,977  $505,783  1.3 1.7 $85,122  $202,928  
CZ09-2 LADWP 220,010 0 43.2 $302,856  $226,516  $505,783  0.7 1.7 ($76,340) $202,928  
CZ10 SDG&E 217,148 0 42.5 $302,856  $632,726  $485,451  2.1 1.6 $329,870  $182,595  
CZ10-2 SCE 217,148 0 42.5 $302,856  $394,884  $485,451  1.3 1.6 $92,028  $182,595  
CZ11 PG&E 211,556 0 40.9 $302,856  $671,691  $478,912  2.2 1.6 $368,835  $176,056  
CZ12 PG&E 211,824 0 40.9 $302,856  $653,242  $478,101  2.2 1.6 $350,386  $175,245  
CZ12-2 SMUD 211,824 0 40.9 $302,856  $345,255  $478,101  1.1 1.6 $42,399  $175,245  
CZ13 PG&E 208,465 0 40.5 $302,856  $651,952  $462,732  2.2 1.5 $349,096  $159,876  
CZ14 SDG&E 241,965 0 46.7 $302,856  $659,487  $566,351  2.2 1.9 $356,632  $263,496  
CZ14-2 SCE 241,965 0 46.7 $302,856  $401,712  $566,351  1.3 1.9 $98,856  $263,496  
CZ15 SCE 229,456 0 43.9 $302,856  $378,095  $520,102  1.2 1.7 $75,239  $217,246  
CZ16 PG&E 229,317 0 44.8 $302,856  $707,095  $489,508  2.3 1.6 $404,239  $186,652  
CZ16-2 LADWP 229,317 0 44.8 $302,856  $223,057  $489,508  0.7 1.6 ($79,799) $186,652  
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Figure 57. Cost Effectiveness for Medium Office – Mixed Fuel + 135kW PV + 50 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 135kW PV + 50 kWh Battery                 
CZ01 PG&E 176,903 0 35.3 $330,756  $525,948  $381,450  1.6 1.2 $195,192  $50,694  
CZ02 PG&E 214,861 0 42.6 $330,756  $665,864  $472,898  2.0 1.4 $335,108  $142,142  
CZ03 PG&E 209,255 0 41.8 $330,756  $644,170  $451,611  1.9 1.4 $313,414  $120,855  
CZ04 PG&E 227,076 0 45.0 $330,756  $685,605  $502,108  2.1 1.5 $354,849  $171,352  
CZ04-2 CPAU 227,076 0 45.0 $330,756  $536,463  $502,108  1.6 1.5 $205,707  $171,352  
CZ05 PG&E 225,752 0 45.1 $330,756  $753,558  $487,742  2.3 1.5 $422,803  $156,986  
CZ06 SCE 217,939 0 43.4 $330,756  $401,356  $494,042  1.2 1.5 $70,601  $163,286  
CZ06-2 LADWP 217,939 0 43.4 $330,756  $233,673  $494,042  0.7 1.5 ($97,083) $163,286  
CZ07 SDG&E 222,746 0 44.4 $330,756  $628,383  $498,147  1.9 1.5 $297,627  $167,391  
CZ08 SCE 216,724 0 43.1 $330,756  $389,184  $511,511  1.2 1.5 $58,428  $180,755  
CZ08-2 LADWP 216,724 0 43.1 $330,756  $221,839  $511,511  0.7 1.5 ($108,917) $180,755  
CZ09 SCE 219,563 0 44.2 $330,756  $387,728  $506,929  1.2 1.5 $56,972  $176,173  
CZ09-2 LADWP 219,563 0 44.2 $330,756  $226,303  $506,929  0.7 1.5 ($104,453) $176,173  
CZ10 SDG&E 216,700 0 43.5 $330,756  $638,040  $486,644  1.9 1.5 $307,284  $155,888  
CZ10-2 SCE 216,700 0 43.5 $330,756  $394,633  $486,644  1.2 1.5 $63,877  $155,888  
CZ11 PG&E 211,129 0 41.9 $330,756  $670,932  $481,298  2.0 1.5 $340,177  $150,543  
CZ12 PG&E 211,386 0 41.9 $330,756  $652,465  $482,826  2.0 1.5 $321,709  $152,070  
CZ12-2 SMUD 211,386 0 41.9 $330,756  $344,668  $482,826  1.0 1.5 $13,913  $152,070  
CZ13 PG&E 208,045 0 41.5 $330,756  $651,191  $473,280  2.0 1.4 $320,435  $142,524  
CZ14 SDG&E 241,502 0 47.7 $330,756  $672,601  $569,454  2.0 1.7 $341,846  $238,698  
CZ14-2 SCE 241,502 0 47.7 $330,756  $401,450  $569,454  1.2 1.7 $70,694  $238,698  
CZ15 SCE 229,062 0 44.8 $330,756  $377,827  $521,963  1.1 1.6 $47,071  $191,208  
CZ16 PG&E 228,825 0 45.9 $330,756  $706,201  $496,190  2.1 1.5 $375,445  $165,434  
CZ16-2 LADWP 228,825 0 45.9 $330,756  $222,802  $496,190  0.7 1.5 ($107,953) $165,434  
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Figure 58. Cost Effectiveness for Medium Office– All-Electric + 3kW PV 

 
 

 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
Lifecycle TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) NPV (On-bill) NPV (TDV) 

All-Electric + 3kW PV                  
CZ01 PG&E -49,716 4967 10.9 ($80,523) ($84,765) ($49,972) 0.9 1.6 ($4,242) $30,551  
CZ02 PG&E -44,899 3868 6.0 ($66,965) ($83,115) ($30,928) 0.8 2.2 ($16,150) $36,037  
CZ03 PG&E -31,226 3142 6.5 ($75,600) ($39,441) ($19,617) 1.9 3.9 $36,159  $55,983  
CZ04 PG&E -43,772 3759 5.7 ($62,282) ($70,999) ($29,496) 0.9 2.1 ($8,717) $32,786  
CZ04-2 CPAU -43,772 3759 5.7 ($62,282) ($8,050) ($29,496) 7.7 2.1 $54,232  $32,786  
CZ05 PG&E -35,504 3240 5.5 ($77,773) ($42,559) ($29,162) 1.8 2.7 $35,214  $48,611  
CZ06 SCE -21,321 2117 4.0 ($69,422) $35,862  ($9,641) >1 7.2 $105,284  $59,781  
CZ06-2 LADWP -21,321 2117 4.0 ($69,422) $32,936  ($9,641) >1 7.2 $102,358  $59,781  
CZ07 SDG&E -7,943 950 1.9 ($63,595) $64,781  ($382) >1 166.6 $128,376  $63,214  
CZ08 SCE -10,854 1219 2.5 ($62,043) $28,651  ($1,289) >1 48.1 $90,694  $60,755  
CZ08-2 LADWP -10,854 1219 2.5 ($62,043) $25,122  ($1,289) >1 48.1 $87,165  $60,755  
CZ09 SCE -14,878 1605 3.3 ($56,372) $31,542  ($3,246) >1 17.4 $87,913  $53,126  
CZ09-2 LADWP -14,878 1605 3.3 ($56,372) $28,145  ($3,246) >1 17.4 $84,517  $53,126  
CZ10 SDG&E -22,588 2053 3.1 ($41,171) $59,752  ($12,553) >1 3.3 $100,924  $28,619  
CZ10-2 SCE -22,588 2053 3.1 ($41,171) $32,039  ($12,553) >1 3.3 $73,211  $28,619  
CZ11 PG&E -35,455 3062 4.5 ($57,257) ($53,776) ($22,194) 1.1 2.6 $3,481  $35,063  
CZ12 PG&E -38,704 3327 5.0 ($61,613) ($66,808) ($24,819) 0.9 2.5 ($5,195) $36,794  
CZ12-2 SMUD -38,704 3327 5.0 ($61,613) $2,897  ($24,819) >1 2.5 $64,510  $36,794  
CZ13 PG&E -35,016 3063 4.7 ($55,996) ($52,159) ($22,146) 1.1 2.5 $3,836  $33,849  
CZ14 SDG&E -38,945 3266 4.5 ($58,426) $24,867  ($25,821) >1 2.3 $83,293  $32,605  
CZ14-2 SCE -38,945 3266 4.5 ($58,426) $15,338  ($25,821) >1 2.3 $73,764  $32,605  
CZ15 SCE -14,818 1537 2.8 ($29,445) $22,852  ($3,914) >1 7.5 $52,298  $25,532  
CZ16 PG&E -88,966 6185 6.6 ($57,366) ($193,368) ($139,989) 0.3 0.4 ($136,002) ($82,623) 
CZ16-2 LADWP -88,966 6185 6.6 ($57,366) $36,354  ($139,989) >1 0.4 $93,720  ($82,623) 
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Figure 59. Cost Effectiveness for Medium Office – All-Electric + 3kW PV + 5 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 3kW PV + 5 kWh Battery                 
CZ01 PG&E -49,716 4967 10.9 ($78,897) ($84,765) ($49,972) 0.9 1.6 ($5,868) $28,925  
CZ02 PG&E -44,899 3868 6.0 ($78,897) ($83,115) ($30,928) 0.9 2.6 ($4,218) $47,969  
CZ03 PG&E -31,226 3142 6.5 ($78,897) ($39,441) ($19,617) 2.0 4.0 $39,456  $59,280  
CZ04 PG&E -43,772 3759 5.7 ($78,897) ($70,999) ($29,496) 1.1 2.7 $7,898  $49,400  
CZ04-2 CPAU -43,772 3759 5.7 ($78,897) ($8,050) ($29,496) 9.8 2.7 $70,847  $49,400  
CZ05 PG&E -35,504 3240 5.5 ($78,897) ($42,559) ($29,162) 1.9 2.7 $36,338  $49,735  
CZ06 SCE -21,321 2117 4.0 ($78,897) $35,862  ($9,641) >1 8.2 $114,759  $69,256  
CZ06-2 LADWP -21,321 2117 4.0 ($78,897) $32,936  ($9,641) >1 8.2 $111,833  $69,256  
CZ07 SDG&E -7,943 950 1.9 ($78,897) $64,781  ($382) >1 206.6 $143,678  $78,515  
CZ08 SCE -10,854 1219 2.5 ($78,897) $28,651  ($1,289) >1 61.2 $107,548  $77,608  
CZ08-2 LADWP -10,854 1219 2.5 ($78,897) $25,122  ($1,289) >1 61.2 $104,019  $77,608  
CZ09 SCE -14,878 1605 3.3 ($78,897) $31,542  ($3,246) >1 24.3 $110,439  $75,651  
CZ09-2 LADWP -14,878 1605 3.3 ($78,897) $28,145  ($3,246) >1 24.3 $107,042  $75,651  
CZ10 SDG&E -22,588 2053 3.1 ($78,897) $59,752  ($12,553) >1 6.3 $138,649  $66,344  
CZ10-2 SCE -22,588 2053 3.1 ($78,897) $32,039  ($12,553) >1 6.3 $110,936  $66,344  
CZ11 PG&E -35,455 3062 4.5 ($78,897) ($53,776) ($22,194) 1.5 3.6 $25,121  $56,703  
CZ12 PG&E -38,704 3327 5.0 ($78,897) ($66,808) ($24,819) 1.2 3.2 $12,089  $54,078  
CZ12-2 SMUD -38,704 3327 5.0 ($78,897) $2,897  ($24,819) >1 3.2 $81,794  $54,078  
CZ13 PG&E -35,016 3063 4.7 ($78,897) ($52,159) ($22,146) 1.5 3.6 $26,738  $56,751  
CZ14 SDG&E -38,945 3266 4.5 ($78,897) $24,867  ($25,821) >1 3.1 $103,764  $53,076  
CZ14-2 SCE -38,945 3266 4.5 ($78,897) $15,338  ($25,821) >1 3.1 $94,235  $53,076  
CZ15 SCE -14,818 1537 2.8 ($78,897) $22,852  ($3,914) >1 20.2 $101,749  $74,983  
CZ16 PG&E -88,966 6185 6.6 ($78,897) ($193,368) ($139,989) 0.4 0.6 ($114,472) ($61,092) 
CZ16-2 LADWP -88,966 6185 6.6 ($78,897) $36,354  ($139,989) >1 0.6 $115,250  ($61,092) 
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Figure 60. Cost Effectiveness for Medium Office – All-Electric + 135kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 135kW PV                 
CZ01 PG&E 123,683 4967 44.5 $163,217  $405,731  $321,979  2.5 2.0 $242,514  $158,762  
CZ02 PG&E 165,627 3868 46.6 $176,775  $562,528  $430,276  3.2 2.4 $385,753  $253,501  
CZ03 PG&E 173,831 3142 46.3 $168,140  $575,864  $420,205  3.4 2.5 $407,725  $252,066  
CZ04 PG&E 178,706 3759 48.7 $181,458  $601,431  $456,861  3.3 2.5 $419,973  $275,403  
CZ04-2 CPAU 178,706 3759 48.7 $181,458  $517,526  $456,861  2.9 2.5 $336,069  $275,403  
CZ05 PG&E 185,664 3240 48.6 $165,967  $664,842  $446,600  4.0 2.7 $498,875  $280,633  
CZ06 SCE 192,214 2117 45.3 $174,317  $423,657  $471,944  2.4 2.7 $249,340  $297,626  
CZ06-2 LADWP 192,214 2117 45.3 $174,317  $259,270  $471,944  1.5 2.7 $84,953  $297,626  
CZ07 SDG&E 210,282 950 44.3 $180,145  $669,979  $485,260  3.7 2.7 $489,834  $305,115  
CZ08 SCE 201,491 1219 43.5 $181,696  $407,277  $497,622  2.2 2.7 $225,580  $315,925  
CZ08-2 LADWP 201,491 1219 43.5 $181,696  $240,657  $497,622  1.3 2.7 $58,960  $315,925  
CZ09 SCE 200,242 1605 45.6 $187,368  $408,922  $491,322  2.2 2.6 $221,554  $303,953  
CZ09-2 LADWP 200,242 1605 45.6 $187,368  $248,452  $491,322  1.3 2.6 $61,084  $303,953  
CZ10 SDG&E 189,734 2053 44.7 $202,568  $667,551  $462,111  3.3 2.3 $464,982  $259,543  
CZ10-2 SCE 189,734 2053 44.7 $202,568  $412,659  $462,111  2.0 2.3 $210,091  $259,543  
CZ11 PG&E 171,399 3062 44.5 $186,483  $597,807  $446,074  3.2 2.4 $411,324  $259,592  
CZ12 PG&E 168,413 3327 45.0 $182,127  $571,758  $442,638  3.1 2.4 $389,632  $260,511  
CZ12-2 SMUD 168,413 3327 45.0 $182,127  $343,602  $442,638  1.9 2.4 $161,475  $260,511  
CZ13 PG&E 168,817 3063 44.3 $187,744  $581,964  $430,324  3.1 2.3 $394,220  $242,580  
CZ14 SDG&E 197,643 3266 50.1 $185,314  $667,762  $527,930  3.6 2.8 $482,449  $342,616  
CZ14-2 SCE 197,643 3266 50.1 $185,314  $408,424  $527,930  2.2 2.8 $223,110  $342,616  
CZ15 SCE 209,539 1537 45.7 $214,294  $390,267  $504,638  1.8 2.4 $175,972  $290,343  
CZ16 PG&E 135,255 6185 50.4 $186,374  $470,199  $338,637  2.5 1.8 $283,825  $152,263  
CZ16-2 LADWP 135,255 6185 50.4 $186,374  $250,807  $338,637  1.3 1.8 $64,433  $152,263  
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Figure 61. Cost Effectiveness for Medium Office – All-Electric + 135kW PV + 50 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 135kW PV + 50 kWh Battery                 
CZ01 PG&E 123,280 4967 45.4 $191,117  $404,994  $323,077  2.1 1.7 $213,877  $131,960  
CZ02 PG&E 165,200 3868 47.7 $204,675  $561,747  $431,469  2.7 2.1 $357,072  $226,795  
CZ03 PG&E 173,384 3142 47.4 $196,040  $575,043  $422,019  2.9 2.2 $379,003  $225,979  
CZ04 PG&E 178,259 3759 49.8 $209,358  $600,621  $461,634  2.9 2.2 $391,263  $252,276  
CZ04-2 CPAU 178,259 3759 49.8 $209,358  $516,495  $461,634  2.5 2.2 $307,137  $252,276  
CZ05 PG&E 185,229 3240 49.7 $193,867  $664,046  $447,793  3.4 2.3 $470,179  $253,926  
CZ06 SCE 191,767 2117 46.5 $202,217  $423,369  $473,519  2.1 2.3 $221,152  $271,301  
CZ06-2 LADWP 191,767 2117 46.5 $202,217  $259,033  $473,519  1.3 2.3 $56,816  $271,301  
CZ07 SDG&E 209,848 950 45.4 $208,045  $675,307  $486,787  3.2 2.3 $467,262  $278,743  
CZ08 SCE 201,047 1219 44.7 $209,596  $407,027  $498,910  1.9 2.4 $197,430  $289,314  
CZ08-2 LADWP 201,047 1219 44.7 $209,596  $240,432  $498,910  1.1 2.4 $30,835  $289,314  
CZ09 SCE 199,802 1605 46.6 $215,268  $408,676  $492,515  1.9 2.3 $193,408  $277,246  
CZ09-2 LADWP 199,802 1605 46.6 $215,268  $248,242  $492,515  1.2 2.3 $32,974  $277,246  
CZ10 SDG&E 189,293 2053 45.7 $230,468  $672,867  $463,352  2.9 2.0 $442,399  $232,884  
CZ10-2 SCE 189,293 2053 45.7 $230,468  $412,412  $463,352  1.8 2.0 $181,944  $232,884  
CZ11 PG&E 170,987 3062 45.5 $214,383  $597,062  $448,509  2.8 2.1 $382,680  $234,126  
CZ12 PG&E 167,995 3327 46.0 $210,027  $571,002  $447,411  2.7 2.1 $360,975  $237,384  
CZ12-2 SMUD 167,995 3327 46.0 $210,027  $343,043  $447,411  1.6 2.1 $133,017  $237,384  
CZ13 PG&E 168,408 3063 45.3 $215,644  $581,225  $440,920  2.7 2.0 $365,580  $225,275  
CZ14 SDG&E 197,188 3266 51.2 $213,214  $680,893  $531,080  3.2 2.5 $467,679  $317,866  
CZ14-2 SCE 197,188 3266 51.2 $213,214  $408,166  $531,080  1.9 2.5 $194,952  $317,866  
CZ15 SCE 209,148 1537 46.6 $242,194  $390,000  $506,499  1.6 2.1 $147,806  $264,305  
CZ16 PG&E 134,809 6185 51.4 $214,274  $469,378  $341,978  2.2 1.6 $255,105  $127,704  
CZ16-2 LADWP 134,809 6185 51.4 $214,274  $250,580  $341,978  1.2 1.6 $36,306  $127,704  

 

 

 

165



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

79  2019-07-25 

 

 

 

6.7.2 Cost Effectiveness Results – Medium Retail 
Figure 62 through Figure 69 contain the cost-effectiveness findings for the Medium Retail packages. Notable findings for each package include: 

♦ Mixed-Fuel + 3 kW PV: Packages are cost effective and achieve savings for all climate zones using the On-Bill and TDV approaches.  

♦ Mixed-Fuel + 3 kW PV + 5 kWh Battery: The packages are less cost effective as compared to the 3 kW PV only package and not cost 
effective for LADWP and SMUD service area. 

♦ Mixed-Fuel + PV only: Packages achieve positive energy cost savings and are cost effective using the On-Bill approach for all climate zones 
except for LADWP territory (CZs 6, 8, 9 and 16). Packages achieve positive savings and are cost effective using the TDV approach for all 
climate zones.  

♦ Mixed Fuel + PV + 5 kWh Battery: Adding battery slightly reduces On-Bill B/C ratios but is still cost effective for all climate zones except 
for LADWP territory. Packages achieve savings and cost effective using the TDV approach for all climate zones.  

♦ All-Electric + 3 kW PV: Packages are cost effective using the On-Bill and TDV approach for all climate zones except for CZ16 under PG&E 
service.  

♦ All-Electric + 3 kW PV + 5 kWh Battery: Similar to minimal PV only package, adding battery is cost effective as well using the On-Bill and 
TDV approach for all climate zones except for CZ16 under PG&E service. 

♦ All-Electric + PV only: Packages are cost effective and achieve savings in all climate zones for both the On-Bill and TDV approaches  

♦ All-Electric + PV + 50 kWh Battery: Adding battery slightly reduces B/C ratios for both the On-Bill and TDV approaches. Packages are not 
cost effective for all climate zones except CZ6, CZ8 and CZ9 under LADWP service area.  
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Figure 62. Cost Effectiveness for Medium Retail – Mixed-Fuel + 3kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV 
(On-bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV                 
CZ01 PG&E 3,941 0 0.76 $5,566  $12,616  $8,460  2.3 1.5 $7,050  $2,894  
CZ02 PG&E 4,685 0 0.91 $5,566  $17,635  $10,262  3.2 1.8 $12,069  $4,696  
CZ03 PG&E 4,733 0 0.92 $5,566  $15,146  $10,152  2.7 1.8 $9,580  $4,586  
CZ04 PG&E 4,834 0 0.94 $5,566  $18,519  $10,614  3.3 1.9 $12,953  $5,048  
CZ04-2 CPAU 4,834 0 0.94 $5,566  $11,507  $10,614  2.1 1.9 $5,941  $5,048  
CZ05 PG&E 4,910 0 0.95 $5,566  $15,641  $10,548  2.8 1.9 $10,075  $4,982  
CZ06 SCE 4,769 0 0.93 $5,566  $11,374  $10,724  2.0 1.9 $5,808  $5,158  
CZ06-2 LA 4,769 0 0.93 $5,566  $7,069  $10,724  1.3 1.9 $1,503  $5,158  
CZ07 SDG&E 4,960 0 0.96 $5,566  $22,452  $11,031  4.0 2.0 $16,886  $5,465  
CZ08 SCE 4,826 0 0.93 $5,566  $11,838  $11,339  2.1 2.0 $6,272  $5,773  
CZ08-2 LA 4,826 0 0.93 $5,566  $7,342  $11,339  1.3 2.0 $1,776  $5,773  
CZ09 SCE 4,889 0 0.96 $5,566  $11,187  $11,229  2.0 2.0 $5,621  $5,663  
CZ09-2 LA 4,889 0 0.96 $5,566  $6,728  $11,229  1.2 2.0 $1,162  $5,663  
CZ10 SDG&E 4,948 0 0.97 $5,566  $20,999  $10,987  3.8 2.0 $15,433  $5,421  
CZ10-2 SCE 4,948 0 0.97 $5,566  $11,384  $10,987  2.0 2.0 $5,818  $5,421  
CZ11 PG&E 4,718 0 0.91 $5,566  $15,381  $10,680  2.8 1.9 $9,815  $5,114  
CZ12 PG&E 4,707 0 0.91 $5,566  $16,442  $10,614  3.0 1.9 $10,876  $5,048  
CZ12-2 SMUD 4,707 0 0.91 $5,566  $8,247  $10,614  1.5 1.9 $2,681  $5,048  
CZ13 PG&E 4,750 0 0.92 $5,566  $16,638  $10,592  3.0 1.9 $11,072  $5,026  
CZ14 SDG&E 5,258 0 1.01 $5,566  $19,576  $12,218  3.5 2.2 $14,010  $6,652  
CZ14-2 SCE 5,258 0 1.01 $5,566  $10,227  $12,218  1.8 2.2 $4,661  $6,652  
CZ15 SCE 4,997 0 0.96 $5,566  $10,476  $11,339  1.9 2.0 $4,910  $5,773  
CZ16 PG&E 5,336 0 1.04 $5,566  $20,418  $11,361  3.7 2.0 $14,852  $5,795  
CZ16-2 LA 5,336 0 1.04 $5,566  $6,987  $11,361  1.3 2.0 $1,421  $5,795  
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Figure 63. Cost Effectiveness for Medium Retail – Mixed Fuel + 3kW PV + 5 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV + 5 kWh Battery                 
CZ01 PG&E 3,941 0 0.76 $9,520  $12,616  $8,460  1.3 0.9 $3,096  ($1,060) 
CZ02 PG&E 4,685 0 0.91 $9,520  $17,635  $10,262  1.9 1.1 $8,115  $742  
CZ03 PG&E 4,733 0 0.92 $9,520  $15,146  $10,152  1.6 1.1 $5,626  $632  
CZ04 PG&E 4,834 0 0.94 $9,520  $18,519  $10,614  1.9 1.1 $8,999  $1,094  
CZ04-2 CPAU 4,834 0 0.94 $9,520  $11,507  $10,614  1.2 1.1 $1,987  $1,094  
CZ05 PG&E 4,910 0 0.95 $9,520  $15,641  $10,548  1.6 1.1 $6,120  $1,028  
CZ05-2 SCG 4,910 0 0.95 $9,520  $15,641  $10,548  1.6 1.1 $6,120  $1,028  
CZ06 SCE 4,769 0 0.93 $9,520  $11,374  $10,724  1.2 1.1 $1,854  $1,204  
CZ06-2 LA 4,769 0 0.93 $9,520  $7,069  $10,724  0.7 1.1 ($2,452) $1,204  
CZ07 SDG&E 4,960 0 0.96 $9,520  $22,452  $11,031  2.4 1.2 $12,932  $1,511  
CZ08 SCE 4,826 0 0.93 $9,520  $11,838  $11,339  1.2 1.2 $2,317  $1,819  
CZ08-2 LA 4,826 0 0.93 $9,520  $7,342  $11,339  0.8 1.2 ($2,178) $1,819  
CZ09 SCE 4,889 0 0.96 $9,520  $11,187  $11,229  1.2 1.2 $1,667  $1,709  
CZ09-2 LA 4,889 0 0.96 $9,520  $6,728  $11,229  0.7 1.2 ($2,792) $1,709  
CZ10 SDG&E 4,948 0 0.97 $9,520  $20,999  $10,987  2.2 1.2 $11,479  $1,467  
CZ10-2 SCE 4,948 0 0.97 $9,520  $11,384  $10,987  1.2 1.2 $1,863  $1,467  
CZ11 PG&E 4,718 0 0.91 $9,520  $15,381  $10,680  1.6 1.1 $5,861  $1,160  
CZ12 PG&E 4,707 0 0.91 $9,520  $16,442  $10,614  1.7 1.1 $6,922  $1,094  
CZ12-2 SMUD 4,707 0 0.91 $9,520  $8,247  $10,614  0.9 1.1 ($1,273) $1,094  
CZ13 PG&E 4,750 0 0.92 $9,520  $16,638  $10,592  1.7 1.1 $7,117  $1,072  
CZ14 SDG&E 5,258 0 1.01 $9,520  $19,576  $12,218  2.1 1.3 $10,056  $2,698  
CZ14-2 SCE 5,258 0 1.01 $9,520  $10,227  $12,218  1.1 1.3 $707  $2,698  
CZ15 SCE 4,997 0 0.96 $9,520  $10,476  $11,339  1.1 1.2 $956  $1,819  
CZ16 PG&E 5,336 0 1.04 $9,520  $20,418  $11,361  2.1 1.2 $10,898  $1,841  
CZ16-2 LA 5,336 0 1.04 $9,520  $6,987  $11,361  0.7 1.2 ($2,533) $1,841  
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Figure 64. Cost Effectiveness for Medium Retail – Mixed-Fuel + 110kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle  
TDV  

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 110kW PV                 
CZ01 PG&E 144,499 0 27.97 $201,904  $454,462  $309,935  2.3 1.5 $252,558  $108,031  
CZ02 PG&E 171,790 0 33.31 $201,904  $477,584  $376,300  2.4 1.9 $275,681  $174,396  
CZ03 PG&E 173,534 0 33.55 $201,904  $538,530  $372,146  2.7 1.8 $336,626  $170,243  
CZ04 PG&E 177,229 0 34.42 $201,904  $489,934  $389,067  2.4 1.9 $288,030  $187,163  
CZ04-2 CPAU 177,229 0 34.42 $201,904  $418,173  $389,067  2.1 1.9 $216,269  $187,163  
CZ05 PG&E 180,044 0 34.84 $201,904  $556,787  $386,958  2.8 1.9 $354,883  $185,054  
CZ06 SCE 174,855 0 33.92 $201,904  $288,188  $393,198  1.4 1.9 $86,284  $191,295  
CZ06-2 LA 174,855 0 33.92 $201,904  $165,538  $393,198  0.8 1.9 ($36,366) $191,295  
CZ07 SDG&E 181,854 0 35.32 $201,904  $373,974  $404,713  1.9 2.0 $172,070  $202,809  
CZ08 SCE 176,954 0 34.23 $201,904  $284,481  $415,789  1.4 2.1 $82,577  $213,885  
CZ08-2 LA 176,954 0 34.23 $201,904  $161,366  $415,789  0.8 2.1 ($40,538) $213,885  
CZ09 SCE 179,267 0 35.18 $201,904  $289,050  $412,097  1.4 2.0 $87,146  $210,193  
CZ09-2 LA 179,267 0 35.18 $201,904  $168,822  $412,097  0.8 2.0 ($33,082) $210,193  
CZ10 SDG&E 181,443 0 35.41 $201,904  $410,310  $402,999  2.0 2.0 $208,406  $201,095  
CZ10-2 SCE 181,443 0 35.41 $201,904  $291,236  $402,999  1.4 2.0 $89,332  $201,095  
CZ11 PG&E 172,983 0 33.46 $201,904  $464,776  $391,550  2.3 1.9 $262,872  $189,646  
CZ12 PG&E 172,597 0 33.33 $201,904  $467,870  $389,573  2.3 1.9 $265,966  $187,669  
CZ12-2 SMUD 172,597 0 33.33 $201,904  $267,086  $389,573  1.3 1.9 $65,182  $187,669  
CZ13 PG&E 174,151 0 33.81 $201,904  $478,857  $387,968  2.4 1.9 $276,953  $186,065  
CZ14 SDG&E 192,789 0 36.97 $201,904  $396,181  $448,268  2.0 2.2 $194,277  $246,364  
CZ14-2 SCE 192,789 0 36.97 $201,904  $288,782  $448,268  1.4 2.2 $86,878  $246,364  
CZ15 SCE 183,214 0 35.12 $201,904  $277,867  $415,789  1.4 2.1 $75,963  $213,885  
CZ16 PG&E 195,665 0 37.97 $201,904  $522,352  $416,558  2.6 2.1 $320,448  $214,654  
CZ16-2 LA 195,665 0 37.97 $201,904  $171,802  $416,558  0.9 2.1 ($30,101) $214,654  
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Figure 65. Cost Effectiveness for Medium Retail – Mixed-Fuel + 110 kW PV + 50 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

 Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 110kW PV + 50 kWh Battery                 
CZ01 PG&E 143,423 0 29.48 $229,804  $452,119  $324,373  2.0 1.4 $222,315  $94,569  
CZ02 PG&E 170,542 0 35.14 $229,804  $486,704  $398,363  2.1 1.7 $256,900  $168,559  
CZ03 PG&E 172,266 0 35.66 $229,804  $535,974  $395,374  2.3 1.7 $306,170  $165,570  
CZ04 PG&E 175,940 0 36.32 $229,804  $525,788  $422,579  2.3 1.8 $295,984  $192,775  
CZ04-2 CPAU 175,940 0 36.32 $229,804  $416,019  $422,579  1.8 1.8 $186,216  $192,775  
CZ05 PG&E 178,728 0 36.91 $229,804  $554,968  $409,086  2.4 1.8 $325,164  $179,283  
CZ06 SCE 173,567 0 35.99 $229,804  $290,599  $412,690  1.3 1.8 $60,795  $182,886  
CZ06-2 LA 173,567 0 35.99 $229,804  $169,786  $412,690  0.7 1.8 ($60,018) $182,886  
CZ07 SDG&E 180,508 0 37.61 $229,804  $425,793  $427,040  1.9 1.9 $195,989  $197,236  
CZ08 SCE 175,616 0 36.29 $229,804  $296,318  $434,687  1.3 1.9 $66,514  $204,883  
CZ08-2 LA 175,616 0 36.29 $229,804  $170,489  $434,687  0.7 1.9 ($59,315) $204,883  
CZ09 SCE 177,966 0 36.74 $229,804  $300,540  $421,195  1.3 1.8 $70,736  $191,391  
CZ09-2 LA 177,966 0 36.74 $229,804  $178,852  $421,195  0.8 1.8 ($50,952) $191,391  
CZ10 SDG&E 180,248 0 36.91 $229,804  $459,486  $410,537  2.0 1.8 $229,683  $180,733  
CZ10-2 SCE 180,248 0 36.91 $229,804  $301,219  $410,537  1.3 1.8 $71,415  $180,733  
CZ11 PG&E 171,779 0 34.85 $229,804  $490,245  $417,679  2.1 1.8 $260,442  $187,875  
CZ12 PG&E 171,392 0 34.77 $229,804  $497,363  $417,371  2.2 1.8 $267,559  $187,567  
CZ12-2 SMUD 171,392 0 34.77 $229,804  $273,783  $417,371  1.2 1.8 $43,979  $187,567  
CZ13 PG&E 173,052 0 34.97 $229,804  $488,196  $397,791  2.1 1.7 $258,392  $167,987  
CZ14 SDG&E 191,703 0 38.31 $229,804  $420,241  $452,641  1.8 2.0 $190,437  $222,837  
CZ14-2 SCE 191,703 0 38.31 $229,804  $294,010  $452,641  1.3 2.0 $64,206  $222,837  
CZ15 SCE 182,299 0 36.01 $229,804  $279,036  $416,382  1.2 1.8 $49,232  $186,578  
CZ16 PG&E 194,293 0 40.00 $229,804  $535,137  $432,951  2.3 1.9 $305,333  $203,147  
CZ16-2 LA 194,293 0 40.00 $229,804  $175,573  $432,951  0.8 1.9 ($54,231) $203,147  
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Figure 66. Cost Effectiveness for Medium Retail – All-Electric + 3kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 3kW PV                 
CZ01 PG&E -25,214 3893 14.61 ($16,318) $4,288  ($5,450) >1 3.0 $20,606  $10,868  
CZ02 PG&E -17,101 2448 8.40 ($20,734) $859  $5,779  >1 >1 $21,593  $26,513  
CZ03 PG&E -9,851 1868 7.18 ($17,381) $15,418  $8,702  >1 >1 $32,799  $26,083  
CZ04 PG&E -9,353 1706 6.24 ($16,166) $9,110  $10,394  >1 >1 $25,276  $26,560  
CZ04-2 CPAU -9,353 1706 6.24 ($16,166) $24,000  $10,394  >1 >1 $40,166  $26,560  
CZ05 PG&E -9,423 1746 6.42 ($18,776) $14,076  $6,351  >1 >1 $32,852  $25,127  
CZ06 SCE -2,759 1002 4.24 ($15,032) $29,710  $12,592  >1 >1 $44,741  $27,623  
CZ06-2 LA -2,759 1002 4.24 ($15,032) $26,292  $12,592  >1 >1 $41,324  $27,623  
CZ07 SDG&E 1,148 522 2.72 ($17,032) $76,810  $12,350  >1 >1 $93,842  $29,382  
CZ08 SCE -979 793 3.64 ($20,192) $28,576  $13,185  >1 >1 $48,768  $33,377  
CZ08-2 LA -979 793 3.64 ($20,192) $24,475  $13,185  >1 >1 $44,667  $33,377  
CZ09 SCE -2,352 970 4.28 ($25,383) $29,776  $13,207  >1 >1 $55,159  $38,590  
CZ09-2 LA -2,352 970 4.28 ($25,383) $25,823  $13,207  >1 >1 $51,207  $38,590  
CZ10 SDG&E -5,388 1262 4.95 ($20,541) $75,458  $11,493  >1 >1 $95,999  $32,034  
CZ10-2 SCE -5,388 1262 4.95 ($20,541) $32,394  $11,493  >1 >1 $52,936  $32,034  
CZ11 PG&E -14,533 2415 8.86 ($25,471) $7,618  $13,295  >1 >1 $33,090  $38,766  
CZ12 PG&E -14,764 2309 8.19 ($25,774) $2,210  $10,152  >1 >1 $27,984  $35,926  
CZ12-2 SMUD -14,764 2309 8.19 ($25,774) $21,215  $10,152  >1 >1 $46,988  $35,926  
CZ13 PG&E -12,069 1983 7.08 ($21,428) $5,647  $8,570  >1 >1 $27,075  $29,998  
CZ14 SDG&E -7,950 1672 6.45 ($19,926) $60,412  $16,679  >1 >1 $80,338  $36,605  
CZ14-2 SCE -7,950 1672 6.45 ($19,926) $28,631  $16,679  >1 >1 $48,557  $36,605  
CZ15 SCE 2,534 518 3.10 ($22,813) $27,271  $17,162  >1 >1 $50,084  $39,976  
CZ16 PG&E -36,081 4304 14.26 ($19,041) ($30,111) ($41,181) 0.6 0.5 ($11,070) ($22,140) 
CZ16-2 LA -36,081 4304 14.26 ($19,041) $45,706  ($41,181) >1 0.5 $64,747  ($22,140) 
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Figure 67. Cost Effectiveness for Medium Retail – All-Electric + 3kW PV + 5 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 3kW PV + 5 kWh Battery                 
CZ01 PG&E -25,214 3893 14.61 ($14,692) $4,288  ($5,450) >1 2.7 $18,980  $9,242  
CZ02 PG&E -17,101 2448 8.40 ($14,692) $859  $5,779  >1 >1 $15,551  $20,472  
CZ03 PG&E -9,851 1868 7.18 ($14,692) $15,418  $8,702  >1 >1 $30,110  $23,394  
CZ04 PG&E -9,353 1706 6.24 ($14,692) $9,110  $10,394  >1 >1 $23,802  $25,086  
CZ04-2 CPAU -9,353 1706 6.24 ($14,692) $24,000  $10,394  >1 >1 $38,693  $25,086  
CZ05 PG&E -9,423 1746 6.42 ($14,692) $14,076  $6,351  >1 >1 $28,768  $21,043  
CZ06 SCE -2,759 1002 4.24 ($14,692) $29,710  $12,592  >1 >1 $44,402  $27,284  
CZ06-2 LA -2,759 1002 4.24 ($14,692) $26,292  $12,592  >1 >1 $40,984  $27,284  
CZ07 SDG&E 1,148 522 2.72 ($14,692) $76,810  $12,350  >1 >1 $91,502  $27,042  
CZ08 SCE -979 793 3.64 ($14,692) $28,576  $13,185  >1 >1 $43,268  $27,877  
CZ08-2 LA -979 793 3.64 ($14,692) $24,475  $13,185  >1 >1 $39,167  $27,877  
CZ09 SCE -2,352 970 4.28 ($14,692) $29,776  $13,207  >1 >1 $44,468  $27,899  
CZ09-2 LA -2,352 970 4.28 ($14,692) $25,823  $13,207  >1 >1 $40,516  $27,899  
CZ10 SDG&E -5,388 1262 4.95 ($14,692) $75,458  $11,493  >1 >1 $90,150  $26,185  
CZ10-2 SCE -5,388 1262 4.95 ($14,692) $32,394  $11,493  >1 >1 $47,086  $26,185  
CZ11 PG&E -14,533 2415 8.86 ($14,692) $7,618  $13,295  >1 >1 $22,310  $27,987  
CZ12 PG&E -14,764 2309 8.19 ($14,692) $2,210  $10,152  >1 >1 $16,902  $24,845  
CZ12-2 SMUD -14,764 2309 8.19 ($14,692) $21,215  $10,152  >1 >1 $35,907  $24,845  
CZ13 PG&E -12,069 1983 7.08 ($14,692) $5,647  $8,570  >1 >1 $20,339  $23,262  
CZ14 SDG&E -7,950 1672 6.45 ($14,692) $60,412  $16,679  >1 >1 $75,104  $31,371  
CZ14-2 SCE -7,950 1672 6.45 ($14,692) $28,631  $16,679  >1 >1 $43,323  $31,371  
CZ15 SCE 2,534 518 3.10 ($14,692) $27,271  $17,162  >1 >1 $41,963  $31,855  
CZ16 PG&E -36,081 4304 14.26 ($14,692) ($30,111) ($41,181) 0.5 0.4 ($15,419) ($26,489) 
CZ16-2 LA -36,081 4304 14.26 ($14,692) $45,706  ($41,181) >1 0.4 $60,398  ($26,489) 
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Figure 68. Cost Effectiveness for Medium Retail – All-Electric + 110kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 110kW PV                 
CZ01 PG&E 115,344 3893 41.82 $143,932  $454,277  $296,025  3.2 2.1 $310,345  $152,093  
CZ02 PG&E 150,004 2448 40.80 $139,516  $470,236  $371,817  3.4 2.7 $330,720  $232,301  
CZ03 PG&E 158,951 1868 39.82 $142,869  $544,095  $370,696  3.8 2.6 $401,226  $227,827  
CZ04 PG&E 163,043 1706 39.73 $144,084  $488,619  $388,847  3.4 2.7 $344,534  $244,763  
CZ04-2 CPAU 163,043 1706 39.73 $144,084  $432,905  $388,847  3.0 2.7 $288,821  $244,763  
CZ05 PG&E 165,711 1746 40.30 $141,473  $565,525  $382,760  4.0 2.7 $424,051  $241,287  
CZ06 SCE 167,328 1002 37.24 $145,218  $306,670  $395,066  2.1 2.7 $161,452  $249,848  
CZ06-2 LA 167,328 1002 37.24 $145,218  $184,797  $395,066  1.3 2.7 $39,579  $249,848  
CZ07 SDG&E 178,042 522 37.07 $143,218  $428,332  $406,032  3.0 2.8 $285,114  $262,814  
CZ08 SCE 171,149 793 36.94 $140,058  $301,219  $417,635  2.2 3.0 $161,161  $277,577  
CZ08-2 LA 171,149 793 36.94 $140,058  $178,419  $417,635  1.3 3.0 $38,361  $277,577  
CZ09 SCE 172,027 970 38.50 $134,867  $307,640  $414,075  2.3 3.1 $172,773  $279,208  
CZ09-2 LA 172,027 970 38.50 $134,867  $187,813  $414,075  1.4 3.1 $52,946  $279,208  
CZ10 SDG&E 171,107 1262 39.40 $139,708  $463,692  $403,505  3.3 2.9 $323,984  $263,796  
CZ10-2 SCE 171,107 1262 39.40 $139,708  $311,464  $403,505  2.2 2.9 $171,755  $263,796  
CZ11 PG&E 153,732 2415 41.41 $134,778  $467,356  $394,165  3.5 2.9 $332,578  $259,387  
CZ12 PG&E 153,126 2309 40.61 $134,476  $467,106  $389,111  3.5 2.9 $332,630  $254,635  
CZ12-2 SMUD 153,126 2309 40.61 $134,476  $283,343  $389,111  2.1 2.9 $148,867  $254,635  
CZ13 PG&E 157,332 1983 39.97 $138,822  $477,831  $385,947  3.4 2.8 $339,008  $247,124  
CZ14 SDG&E 179,582 1672 42.42 $140,324  $437,575  $452,729  3.1 3.2 $297,251  $312,405  
CZ14-2 SCE 179,582 1672 42.42 $140,324  $309,064  $452,729  2.2 3.2 $168,740  $312,405  
CZ15 SCE 180,751 518 37.26 $137,436  $294,877  $421,612  2.1 3.1 $157,440  $284,176  
CZ16 PG&E 154,248 4304 51.20 $141,209  $473,892  $364,016  3.4 2.6 $332,682  $222,807  
CZ16-2 LA 154,248 4304 51.20 $141,209  $211,677  $364,016  1.5 2.6 $70,467  $222,807  
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Figure 69. Cost Effectiveness for Medium Retail – All-Electric + 110kW PV + 50 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 

Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

All-Electric + 90kW PV + 50 kWh Battery                 
CZ01 PG&E 114,356 3893 43.52 $171,832  $451,043  $310,265  2.6 1.8 $279,211  $138,433  
CZ02 PG&E 148,793 2448 42.89 $167,416  $475,081  $394,099  2.8 2.4 $307,664  $226,683  
CZ03 PG&E 157,707 1868 42.12 $170,769  $541,418  $394,034  3.2 2.3 $370,649  $223,265  
CZ04 PG&E 161,769 1706 41.82 $171,984  $523,603  $422,535  3.0 2.5 $351,618  $250,551  
CZ04-2 CPAU 161,769 1706 41.82 $171,984  $430,567  $422,535  2.5 2.5 $258,582  $250,551  
CZ05 PG&E 164,408 1746 42.68 $169,373  $561,966  $405,087  3.3 2.4 $392,592  $235,714  
CZ06 SCE 166,052 1002 39.48 $173,118  $306,697  $414,756  1.8 2.4 $133,579  $241,638  
CZ06-2 LA 166,052 1002 39.48 $173,118  $187,941  $414,756  1.1 2.4 $14,823  $241,638  
CZ07 SDG&E 176,705 522 39.47 $171,118  $479,038  $428,490  2.8 2.5 $307,920  $257,372  
CZ08 SCE 169,825 793 39.14 $167,958  $312,602  $436,709  1.9 2.6 $144,645  $268,751  
CZ08-2 LA 169,825 793 39.14 $167,958  $187,142  $436,709  1.1 2.6 $19,185  $268,751  
CZ09 SCE 170,747 970 40.23 $162,767  $318,113  $423,370  2.0 2.6 $155,346  $260,604  
CZ09-2 LA 170,747 970 40.23 $162,767  $197,006  $423,370  1.2 2.6 $34,240  $260,604  
CZ10 SDG&E 169,935 1262 41.08 $167,608  $503,504  $411,284  3.0 2.5 $335,896  $243,675  
CZ10-2 SCE 169,935 1262 41.08 $167,608  $317,927  $411,284  1.9 2.5 $150,319  $243,675  
CZ11 PG&E 152,559 2415 42.99 $162,678  $491,775  $420,667  3.0 2.6 $329,096  $257,989  
CZ12 PG&E 151,956 2309 42.21 $162,376  $494,703  $417,063  3.0 2.6 $332,327  $254,687  
CZ12-2 SMUD 151,956 2309 42.21 $162,376  $288,950  $417,063  1.8 2.6 $126,573  $254,687  
CZ13 PG&E 156,271 1983 41.25 $166,722  $485,422  $395,770  2.9 2.4 $318,699  $229,047  
CZ14 SDG&E 178,505 1672 43.94 $168,224  $452,456  $457,387  2.7 2.7 $284,232  $289,163  
CZ14-2 SCE 178,505 1672 43.94 $168,224  $311,520  $457,387  1.9 2.7 $143,296  $289,163  
CZ15 SCE 179,840 518 38.23 $165,336  $296,004  $422,293  1.8 2.6 $130,668  $256,957  
CZ16 PG&E 152,965 4304 53.53 $169,109  $483,205  $378,299  2.9 2.2 $314,096  $209,190  
CZ16-2 LA 152,965 4304 53.53 $169,109  $215,341  $378,299  1.3 2.2 $46,231  $209,190  
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6.7.3 Cost Effectiveness Results – Small Hotel 
Figure 70 through Figure 77 contain the cost-effectiveness findings for the Small Hotel packages. Notable findings for each package include: 

♦ Mixed-Fuel + 3 kW PV: Packages are cost effective and achieve savings for all climate zones for both the On-Bill and TDV approaches.  

♦ Mixed-Fuel + 3 kW PV + 5 kWh Battery: The packages are less cost effective as compared to the previous minimal PV only package and 
not cost effective for LADWP and SMUD service area. The addition of battery reduces the cost effectiveness of packages. 

♦ Mixed-Fuel + PV only: Packages are cost effective and achieve savings for the On-Bill approach for all climate zones except for LADWP 
territory. Packages are cost effective and achieve savings for the TDV approach for all climate zones.  

♦ Mixed-Fuel + PV + 50 kWh Battery: Adding battery slightly reduces On-Bill B/C ratios. Packages are not cost effective for LADWP territory, 
SMUD territory as well as for climate zones 6,8,9 under PG&E service area.  

♦ All-Electric + 3 kW PV: All packages are cost effective using the On-Bill approach. All packages are cost effective using the TDV approach 
but do not achieve positive energy cost savings.  

♦ All-Electric + 3 kW PV + 5 kWh Battery: Similar to minimal PV only package, all packages are cost effective using the On-Bill approach. All 
packages are cost effective using the TDV approach but do not achieve positive energy cost savings. 

♦ All-Electric + PV only: All packages are cost effective for both On-Bill and TDV approaches. Packages achieve on-bill savings for all climate 
zones. 

♦ All-Electric + PV + 50 kWh Battery: Adding battery slightly reduces On-Bill B/C ratios but is still cost effective for all climate zones.   
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Figure 70. Cost Effectiveness for Small Hotel – Mixed Fuel + 3kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
Lifecycle $-

TDV Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV 
(On-bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV  
CZ01 PG&E 3,941 0 0.8 $5,566  $12,616  $8,326  2.3 1.5 $7,050  $2,760  
CZ02 PG&E 4,785 0 0.9 $5,566  $12,639  $10,332  2.3 1.9 $7,073  $4,766  
CZ03 PG&E 4,733 0 0.9 $5,566  $15,146  $9,991  2.7 1.8 $9,580  $4,425  
CZ04 PG&E 4,834 0 1.0 $5,566  $13,266  $10,445  2.4 1.9 $7,700  $4,879  
CZ04-2 CPAU 4,834 0 1.0 $5,566  $11,507  $10,445  2.1 1.9 $5,941  $4,879  
CZ05 PG&E 5,027 0 1.0 $5,566  $16,048  $10,634  2.9 1.9 $10,482  $5,068  
CZ06 SCE 4,769 0 0.9 $5,566  $10,276  $10,559  1.8 1.9 $4,710  $4,993  
CZ06-2 LA 4,769 0 0.9 $5,566  $6,307  $10,559  1.1 1.9 $741  $4,993  
CZ07 SDG&E 4,960 0 1.0 $5,566  $14,576  $10,861  2.6 2.0 $9,010  $5,295  
CZ08 SCE 4,824 0 0.9 $5,566  $10,837  $11,202  1.9 2.0 $5,271  $5,636  
CZ08-2 LA 4,824 0 0.9 $5,566  $6,505  $11,202  1.2 2.0 $939  $5,636  
CZ09 SCE 4,779 0 0.9 $5,566  $10,298  $10,824  1.9 1.9 $4,732  $5,258  
CZ09-2 LA 4,779 0 0.9 $5,566  $6,201  $10,824  1.1 1.9 $635  $5,258  
CZ10 SDG&E 4,905 0 1.0 $5,566  $16,302  $10,710  2.9 1.9 $10,736  $5,144  
CZ10-2 SCE 4,905 0 1.0 $5,566  $9,468  $10,710  1.7 1.9 $3,902  $5,144  
CZ11 PG&E 4,701 0 0.9 $5,566  $14,193  $10,483  2.6 1.9 $8,627  $4,917  
CZ12 PG&E 4,770 0 0.9 $5,566  $15,262  $10,596  2.7 1.9 $9,696  $5,030  
CZ12-2 SMUD 4,770 0 0.9 $5,566  $7,848  $10,596  1.4 1.9 $2,282  $5,030  
CZ13 PG&E 4,633 0 0.9 $5,566  $14,674  $10,105  2.6 1.8 $9,108  $4,539  
CZ14 SDG&E 5,377 0 1.1 $5,566  $16,615  $12,375  3.0 2.2 $11,049  $6,809  
CZ14-2 SCE 5,377 0 1.1 $5,566  $10,021  $12,375  1.8 2.2 $4,455  $6,809  
CZ15 SCE 4,997 0 1.0 $5,566  $9,542  $11,164  1.7 2.0 $3,976  $5,598  
CZ16 PG&E 5,240 0 1.0 $5,566  $14,961  $10,975  2.7 2.0 $9,395  $5,409  
CZ16-2 LA 5,240 0 1.0 $5,566  $5,670  $10,975  1.0 2.0 $104  $5,409  
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Figure 71. Cost Effectiveness for Small Hotel – Mixed Fuel + 3kW PV + 5 kWh Battery 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas Savings 
(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 

Savings 
$-TDV 

Savings 

B/C 
Ratio 

(On-bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 3kW PV + 5kWh Battery                 
CZ01 PG&E 3,941 0 0.8 $9,520  $12,616  $8,326  1.3 0.9 $3,096  ($1,194) 
CZ02 PG&E 4,785 0 0.9 $9,520  $12,639  $10,332  1.3 1.1 $3,119  $811  
CZ03 PG&E 4,733 0 0.9 $9,520  $15,146  $9,991  1.6 1.0 $5,626  $471  
CZ04 PG&E 4,834 0 1.0 $9,520  $13,266  $10,445  1.4 1.1 $3,746  $925  
CZ04-2 CPAU 4,834 0 1.0 $9,520  $11,507  $10,445  1.2 1.1 $1,987  $925  
CZ05 PG&E 5,027 0 1.0 $9,520  $16,048  $10,634  1.7 1.1 $6,528  $1,114  
CZ05-2 SCG 5,027 0 1.0 $9,520  $16,048  $10,634  1.7 1.1 $6,528  $1,114  
CZ06 SCE 4,769 0 0.9 $9,520  $10,276  $10,559  1.1 1.1 $756  $1,039  
CZ06-2 LA 4,769 0 0.9 $9,520  $6,307  $10,559  0.7 1.1 ($3,213) $1,039  
CZ07 SDG&E 4,960 0 1.0 $9,520  $14,576  $10,861  1.5 1.1 $5,056  $1,341  
CZ08 SCE 4,824 0 0.9 $9,520  $10,837  $11,202  1.1 1.2 $1,317  $1,682  
CZ08-2 LA 4,824 0 0.9 $9,520  $6,505  $11,202  0.7 1.2 ($3,015) $1,682  
CZ09 SCE 4,779 0 0.9 $9,520  $10,298  $10,824  1.1 1.1 $778  $1,303  
CZ09-2 LA 4,779 0 0.9 $9,520  $6,201  $10,824  0.7 1.1 ($3,319) $1,303  
CZ10 SDG&E 4,905 0 1.0 $9,520  $16,302  $10,710  1.7 1.1 $6,782  $1,190  
CZ10-2 SCE 4,905 0 1.0 $9,520  $9,468  $10,710  0.99 1.1 ($52) $1,190  
CZ11 PG&E 4,701 0 0.9 $9,520  $14,193  $10,483  1.5 1.1 $4,673  $963  
CZ12 PG&E 4,770 0 0.9 $9,520  $15,262  $10,596  1.6 1.1 $5,742  $1,076  
CZ12-2 SMUD 4,770 0 0.9 $9,520  $7,848  $10,596  0.8 1.1 ($1,672) $1,076  
CZ13 PG&E 4,633 0 0.9 $9,520  $14,674  $10,105  1.5 1.1 $5,154  $584  
CZ14 SDG&E 5,377 0 1.1 $9,520  $16,615  $12,375  1.7 1.3 $7,095  $2,855  
CZ14-2 SCE 5,377 0 1.1 $9,520  $10,021  $12,375  1.1 1.3 $501  $2,855  
CZ15 SCE 4,997 0 1.0 $9,520  $9,542  $11,164  1.0 1.2 $22  $1,644  
CZ16 PG&E 5,240 0 1.0 $9,520  $14,961  $10,975  1.6 1.2 $5,441  $1,455  
CZ16-2 LA 5,240 0 1.0 $9,520  $5,670  $10,975  0.6 1.2 ($3,851) $1,455  
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Figure 72. Cost Effectiveness for Small Hotel - Mixed Fuel +80kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Incremental 
Package Cost 

Lifecycle 
Energy Cost 
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Lifecycle 
TDV 

Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) 

NPV 
(TDV) 

Mixed Fuel + 80kW PV                  
CZ01 PG&E 105,090 0 20.6 $179,470  $336,440  $221,883  1.9 1.2 $156,970  $42,413  
CZ02 PG&E 127,592 0 25.0 $179,470  $320,009  $275,130  1.8 1.5 $140,539  $95,660  
CZ03 PG&E 126,206 0 24.8 $179,470  $403,900  $266,426  2.3 1.5 $224,430  $86,956  
CZ04 PG&E 128,894 0 25.4 $179,470  $322,782  $278,536  1.8 1.6 $143,312  $99,066  
CZ04-2 CPAU 128,894 0 25.4 $179,470  $306,862  $278,536  1.7 1.6 $127,392  $99,066  
CZ05 PG&E 134,041 0 26.5 $179,470  $427,935  $283,834  2.4 1.6 $248,465  $104,364  
CZ06 SCE 127,168 0 25.0 $179,470  $200,425  $281,488  1.1 1.6 $20,955  $102,018  
CZ06-2 LA 127,168 0 25.0 $179,470  $119,357  $281,488  0.7 1.6 ($60,113) $102,018  
CZ07 SDG&E 132,258 0 26.1 $179,470  $247,646  $289,700  1.4 1.6 $68,176  $110,230  
CZ08 SCE 128,641 0 25.3 $179,470  $207,993  $298,594  1.2 1.7 $28,523  $119,124  
CZ08-2 LA 128,641 0 25.3 $179,470  $122,591  $298,594  0.7 1.7 ($56,879) $119,124  
CZ09 SCE 127,447 0 25.3 $179,470  $211,567  $288,830  1.2 1.6 $32,096  $109,360  
CZ09-2 LA 127,447 0 25.3 $179,470  $123,486  $288,830  0.7 1.6 ($55,984) $109,360  
CZ10 SDG&E 130,792 0 25.8 $179,470  $274,832  $285,386  1.5 1.6 $95,361  $105,916  
CZ10-2 SCE 130,792 0 25.8 $179,470  $206,865  $285,386  1.2 1.6 $27,395  $105,916  
CZ11 PG&E 125,366 0 24.6 $179,470  $316,781  $279,331  1.8 1.6 $137,311  $99,861  
CZ12 PG&E 127,203 0 25.0 $179,470  $406,977  $282,358  2.3 1.6 $227,507  $102,888  
CZ12-2 SMUD 127,203 0 25.0 $179,470  $198,254  $282,358  1.1 1.6 $18,784  $102,888  
CZ13 PG&E 123,535 0 24.4 $179,470  $317,261  $269,908  1.8 1.5 $137,791  $90,437  
CZ14 SDG&E 143,387 0 28.1 $179,470  $309,521  $330,345  1.7 1.8 $130,051  $150,875  
CZ14-2 SCE 143,387 0 28.1 $179,470  $225,083  $330,345  1.3 1.8 $45,612  $150,875  
CZ15 SCE 133,246 0 25.9 $179,470  $207,277  $297,648  1.2 1.7 $27,807  $118,177  
CZ16 PG&E 139,738 0 27.3 $179,470  $341,724  $292,728  1.9 1.6 $162,254  $113,258  
CZ16-2 LA 139,738 0 27.3 $179,470  $114,215  $292,728  0.6 1.6 ($65,255) $113,258  
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Figure 73. Cost Effectiveness for Small Hotel – Mixed Fuel + 80kW PV + 50 kWh Battery 
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Mixed Fuel + 80kW PV + 50kWh Battery                 
CZ01 PG&E 104,026 0 23.2 $207,370  $332,596  $237,740  1.6 1.1 $125,226  $30,370  
CZ02 PG&E 126,332 0 28.1 $207,370  $336,179  $296,058  1.6 1.4 $128,809  $88,688  
CZ03 PG&E 124,934 0 28.0 $207,370  $399,220  $289,360  1.9 1.4 $191,850  $81,990  
CZ04 PG&E 127,602 0 28.5 $207,370  $332,161  $308,887  1.6 1.5 $124,790  $101,517  
CZ04-2 CPAU 127,602 0 28.5 $207,370  $303,828  $308,887  1.5 1.5 $96,458  $101,517  
CZ05 PG&E 132,725 0 29.8 $207,370  $423,129  $303,627  2.0 1.5 $215,758  $96,257  
CZ06 SCE 125,880 0 28.4 $207,370  $193,814  $297,950  0.9 1.4 ($13,556) $90,580  
CZ06-2 LA 125,880 0 28.4 $207,370  $123,083  $297,950  0.6 1.4 ($84,287) $90,580  
CZ07 SDG&E 130,940 0 29.5 $207,370  $274,313  $309,682  1.3 1.5 $66,943  $102,312  
CZ08 SCE 127,332 0 28.5 $207,370  $199,786  $312,899  1.0 1.5 ($7,584) $105,529  
CZ08-2 LA 127,332 0 28.5 $207,370  $124,651  $312,899  0.6 1.5 ($82,719) $105,529  
CZ09 SCE 126,232 0 28.2 $207,370  $206,706  $292,804  1.0 1.4 ($664) $85,433  
CZ09-2 LA 126,232 0 28.2 $207,370  $126,710  $292,804  0.6 1.4 ($80,660) $85,433  
CZ10 SDG&E 129,683 0 28.4 $207,370  $292,202  $287,278  1.4 1.4 $84,832  $79,908  
CZ10-2 SCE 129,683 0 28.4 $207,370  $206,171  $287,278  1.0 1.4 ($1,199) $79,908  
CZ11 PG&E 124,337 0 26.9 $207,370  $315,330  $283,683  1.5 1.4 $107,960  $76,313  
CZ12 PG&E 126,013 0 27.8 $207,370  $403,127  $297,118  1.9 1.4 $195,757  $89,748  
CZ12-2 SMUD 126,013 0 27.8 $207,370  $198,007  $297,118  1.0 1.4 ($9,363) $89,748  
CZ13 PG&E 122,591 0 26.5 $207,370  $315,541  $280,996  1.5 1.4 $108,171  $73,626  
CZ14 SDG&E 142,257 0 30.7 $207,370  $317,565  $334,697  1.5 1.6 $110,195  $127,327  
CZ14-2 SCE 142,257 0 30.7 $207,370  $224,195  $334,697  1.1 1.6 $16,824  $127,327  
CZ15 SCE 132,418 0 27.8 $207,370  $208,044  $299,199  1.0 1.4 $674  $91,829  
CZ16 PG&E 138,402 0 30.7 $207,370  $358,582  $315,699  1.7 1.5 $151,212  $108,329  
CZ16-2 LA 138,402 0 30.7 $207,370  $118,770  $315,699  0.6 1.5 ($88,600) $108,329  
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Figure 74. Cost Effectiveness for Small Hotel – All-Electric + 3kW PV 

CZ IOU territory 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
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B/C 
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(TDV) 

NPV (On-
bill) NPV (TDV) 

All-Electric + 3kW PV 
CZ01 PG&E -155,861 16917 54.7 ($1,265,139) ($568,892) ($106,835) 2.2 11.8 $696,246  $1,158,304  
CZ02 PG&E -113,954 12677 40.9 ($1,266,111) ($229,433) ($41,288) 5.5 30.7 $1,036,679  $1,224,823  
CZ03 PG&E -105,862 12322 41.4 ($1,268,383) ($309,874) ($41,175) 4.1 30.8 $958,510  $1,227,208  
CZ04 PG&E -108,570 11927 37.5 ($1,268,218) ($208,239) ($42,689) 6.1 29.7 $1,059,980  $1,225,530  
CZ04-2 CPAU -108,570 11927 37.5 ($1,268,218) ($6,261) ($42,689) 202.6 29.7 $1,261,958  $1,225,530  
CZ05 PG&E -103,579 11960 39.3 ($1,268,272) ($332,879) ($44,051) 3.8 28.8 $935,393  $1,224,221  
CZ06 SCE -73,524 8912 30.3 ($1,268,413) $48,898  ($17,484) >1 72.5 $1,317,311  $1,250,929  
CZ06-2 LA -64,859 8188 29.0 ($1,266,760) ($120,842) ($12,337) 10.5 102.7 $1,145,918  $1,254,423  
CZ07 SDG&E -67,090 8353 29.2 ($1,264,731) ($43,964) ($11,618) 28.8 108.9 $1,220,767  $1,253,113  
CZ08 SCE -67,090 8353 29.2 ($1,264,731) $48,736  ($11,618) >1 108.9 $1,313,467  $1,253,113  
CZ08-2 LA -67,483 8402 29.3 ($1,266,529) ($35,547) ($11,126) 35.6 113.8 $1,230,982  $1,255,403  
CZ09 SCE -67,483 8402 29.3 ($1,266,529) $52,410  ($11,126) >1 113.8 $1,318,939  $1,255,403  
CZ09-2 LA -75,157 8418 27.2 ($1,263,531) ($156,973) ($25,469) 8.0 49.6 $1,106,558  $1,238,061  
CZ10 SDG&E -75,157 8418 27.2 ($1,263,531) ($54,711) ($25,469) 23.1 49.6 $1,208,820  $1,238,061  
CZ10-2 SCE -94,783 10252 31.9 ($1,264,340) ($169,847) ($38,904) 7.4 32.5 $1,094,493  $1,225,436  
CZ11 PG&E -94,702 10403 33.0 ($1,265,779) ($324,908) ($34,968) 3.9 36.2 $940,872  $1,230,811  
CZ12 PG&E -94,297 10403 33.1 ($1,265,779) $13,603  ($33,757) >1 37.5 $1,279,382  $1,232,022  
CZ12-2 SMUD -92,196 10029 31.5 ($1,264,152) ($168,358) ($40,229) 7.5 31.4 $1,095,794  $1,223,923  
CZ13 PG&E -96,021 10056 30.7 ($1,264,510) ($308,542) ($44,202) 4.1 28.6 $955,969  $1,220,308  
CZ14 SDG&E -96,021 10056 30.7 ($1,264,510) ($110,730) ($44,202) 11.4 28.6 $1,153,780  $1,220,308  
CZ14-2 SCE -44,856 5579 19.0 ($1,262,631) $8,996  ($10,256) >1 123.1 $1,271,627  $1,252,375  
CZ15 SCE -211,468 17599 42.9 ($1,268,907) ($625,671) ($228,203) 2.0 5.6 $643,236  $1,040,704  
CZ16 PG&E -211,468 17599 42.9 ($1,268,907) $37,142  ($228,203) >1 5.6 $1,306,049  $1,040,704  
CZ16-2 LA -155,861 16917 54.7 ($1,265,139) ($568,892) ($106,835) 2.2 11.8 $696,246  $1,158,304  
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Figure 75. Cost Effectiveness for Small Hotel – All-Electric + 3kW PV + 5 kWh Battery 

CZ IOU territory 
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All-Electric + 3kW PV + 5kWh Battery                 
CZ01 PG&E -155,861 16917 54.7 ($1,288,428) ($568,892) ($106,835) 2.3 12.1 $719,536  $1,181,593  
CZ02 PG&E -113,954 12677 40.9 ($1,288,428) ($229,433) ($41,288) 5.6 31.2 $1,058,996  $1,247,140  
CZ03 PG&E -105,862 12322 41.4 ($1,288,428) ($309,874) ($41,175) 4.2 31.3 $978,554  $1,247,253  
CZ04 PG&E -108,570 11927 37.5 ($1,288,428) ($208,239) ($42,689) 6.2 30.2 $1,080,190  $1,245,740  
CZ04-2 CPAU -108,570 11927 37.5 ($1,288,428) ($6,261) ($42,689) 205.8 30.2 $1,282,167  $1,245,740  
CZ05 PG&E -103,579 11960 39.3 ($1,288,428) ($332,879) ($44,051) 3.9 29.2 $955,549  $1,244,377  
CZ06 SCE -73,524 8912 30.3 ($1,288,428) ($52,341) ($17,484) 24.6 73.7 $1,236,087  $1,270,944  
CZ06-2 LA -73,524 8912 30.3 ($1,288,428) $48,898  ($17,484) >1 73.7 $1,337,326  $1,270,944  
CZ07 SDG&E -64,859 8188 29.0 ($1,288,428) ($120,842) ($12,337) 10.7 104.4 $1,167,586  $1,276,091  
CZ08 SCE -67,090 8353 29.2 ($1,288,428) ($43,964) ($11,618) 29.3 110.9 $1,244,464  $1,276,810  
CZ08-2 LA -67,090 8353 29.2 ($1,288,428) $48,736  ($11,618) >1 110.9 $1,337,164  $1,276,810  
CZ09 SCE -67,483 8402 29.3 ($1,288,428) ($35,547) ($11,126) 36.2 115.8 $1,252,881  $1,277,302  
CZ09-2 LA -67,483 8402 29.3 ($1,288,428) $52,410  ($11,126) >1 115.8 $1,340,838  $1,277,302  
CZ10 SDG&E -75,157 8418 27.2 ($1,288,428) ($156,973) ($25,469) 8.2 50.6 $1,131,455  $1,262,959  
CZ10-2 SCE -75,157 8418 27.2 ($1,288,428) ($54,711) ($25,469) 23.5 50.6 $1,233,718  $1,262,959  
CZ11 PG&E -94,783 10252 31.9 ($1,288,428) ($169,847) ($38,904) 7.6 33.1 $1,118,582  $1,249,524  
CZ12 PG&E -94,702 10403 33.0 ($1,288,428) ($324,908) ($34,968) 4.0 36.8 $963,520  $1,253,460  
CZ12-2 SMUD -94,297 10403 33.1 ($1,288,428) $13,603  ($33,757) >1 38.2 $1,302,031  $1,254,671  
CZ13 PG&E -92,196 10029 31.5 ($1,288,428) ($168,358) ($40,229) 7.7 32.0 $1,120,071  $1,248,199  
CZ14 SDG&E -96,021 10056 30.7 ($1,288,428) ($308,542) ($44,202) 4.2 29.1 $979,887  $1,244,226  
CZ14-2 SCE -96,021 10056 30.7 ($1,288,428) ($110,730) ($44,202) 11.6 29.1 $1,177,698  $1,244,226  
CZ15 SCE -44,856 5579 19.0 ($1,288,428) $8,996  ($10,256) >1 125.6 $1,297,425  $1,278,172  
CZ16 PG&E -211,468 17599 42.9 ($1,288,428) ($625,671) ($228,203) 2.1 5.6 $662,757  $1,060,225  
CZ16-2 LA -211,468 17599 42.9 ($1,288,428) $37,142  ($228,203) >1 5.6 $1,325,570  $1,060,225  
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Figure 76. Cost Effectiveness for Small Hotel – All-Electric + 80kW PV 
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NPV (On-
bill) NPV (TDV) 

All-Electric + 80kW PV                  
CZ01 PG&E -54,712 16917 74.6 ($1,123,442) ($240,170) $106,722  4.7 >1 $883,272  $1,230,164  
CZ02 PG&E 8,853 12677 65.0 ($1,124,415) $128,649  $223,510  >1 >1 $1,253,063  $1,347,925  
CZ03 PG&E 15,612 12322 65.3 ($1,126,687) $44,532  $215,260  >1 >1 $1,171,219  $1,341,947  
CZ04 PG&E 15,490 11927 62.0 ($1,126,522) $145,778  $225,402  >1 >1 $1,272,300  $1,351,924  
CZ04-2 CPAU 15,490 11927 62.0 ($1,126,522) $289,094  $225,402  >1 >1 $1,415,616  $1,351,924  
CZ05 PG&E 25,436 11960 64.8 ($1,126,575) $56,019  $229,149  >1 >1 $1,182,594  $1,355,724  
CZ06 SCE 48,875 8912 54.4 ($1,126,716) $163,343  $253,445  >1 >1 $1,290,060  $1,380,161  
CZ06-2 LA 62,439 8188 54.1 ($1,125,064) $115,822  $266,502  >1 >1 $1,240,886  $1,391,565  
CZ07 SDG&E 56,727 8353 53.5 ($1,123,034) $147,987  $275,773  >1 >1 $1,271,022  $1,398,808  
CZ08 SCE 56,727 8353 53.5 ($1,123,034) $163,971  $275,773  >1 >1 $1,287,005  $1,398,808  
CZ08-2 LA 55,185 8402 53.7 ($1,124,832) $155,101  $266,880  >1 >1 $1,279,933  $1,391,712  
CZ09 SCE 55,185 8402 53.7 ($1,124,832) $169,010  $266,880  >1 >1 $1,293,843  $1,391,712  
CZ09-2 LA 50,731 8418 52.0 ($1,121,834) $113,936  $249,207  >1 >1 $1,235,770  $1,371,041  
CZ10 SDG&E 50,731 8418 52.0 ($1,121,834) $138,265  $249,207  >1 >1 $1,260,099  $1,371,041  
CZ10-2 SCE 25,882 10252 55.6 ($1,122,643) $162,626  $229,944  >1 >1 $1,285,269  $1,352,587  
CZ11 PG&E 27,731 10403 57.1 ($1,124,083) $12,954  $236,794  >1 >1 $1,137,037  $1,360,876  
CZ12 PG&E 28,136 10403 57.2 ($1,124,083) $206,756  $238,005  >1 >1 $1,330,839  $1,362,087  
CZ12-2 SMUD 26,706 10029 55.0 ($1,122,455) $165,991  $219,574  >1 >1 $1,288,446  $1,342,030  
CZ13 PG&E 41,989 10056 57.8 ($1,122,814) $22,333  $273,768  >1 >1 $1,145,147  $1,396,582  
CZ14 SDG&E 41,989 10056 57.8 ($1,122,814) $120,943  $273,768  >1 >1 $1,243,757  $1,396,582  
CZ14-2 SCE 83,393 5579 44.0 ($1,120,934) $210,511  $276,228  >1 >1 $1,331,445  $1,397,162  
CZ15 SCE -76,971 17599 69.2 ($1,127,210) ($199,308) $53,550  5.7 >1 $927,902  $1,180,760  
CZ16 PG&E -76,971 17599 69.2 ($1,127,210) $172,787  $53,550  >1 >1 $1,299,997  $1,180,760  
CZ16-2 LA -54,712 16917 74.6 ($1,123,442) ($240,170) $106,722  4.7 >1 $883,272  $1,230,164  
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Figure 77. Cost Effectiveness for Small Hotel – All-Electric + 80kW PV + 50 kWh Battery 

CZ IOU territory 
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Gas 
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B/C 
Ratio 
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Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

All-Electric + 80kW PV + 50kWh Battery                 
CZ01 PG&E -55,323 16917 75.7 ($1,095,542) ($238,351) $118,605  4.6 >1 $857,191  $1,214,147  
CZ02 PG&E 7,849 12677 67.4 ($1,096,515) $129,794  $239,632  >1 >1 $1,226,309  $1,336,146  
CZ03 PG&E 14,594 12322 67.7 ($1,098,787) $43,166  $235,280  >1 >1 $1,141,953  $1,334,067  
CZ04 PG&E 14,459 11927 64.4 ($1,098,622) $148,698  $249,244  >1 >1 $1,247,320  $1,347,866  
CZ04-2 CPAU 14,459 11927 64.4 ($1,098,622) $286,573  $249,244  >1 >1 $1,385,195  $1,347,866  
CZ05 PG&E 24,292 11960 67.6 ($1,098,675) $53,719  $244,514  >1 >1 $1,152,394  $1,343,189  
CZ06 SCE 47,762 8912 57.2 ($1,098,816) $165,763  $267,221  >1 >1 $1,264,579  $1,366,037  
CZ06-2 LA 61,252 8188 57.1 ($1,097,164) $138,060  $283,797  >1 >1 $1,235,223  $1,380,960  
CZ07 SDG&E 55,588 8353 56.2 ($1,095,134) $138,718  $286,483  >1 >1 $1,233,852  $1,381,618  
CZ08 SCE 55,588 8353 56.2 ($1,095,134) $165,932  $286,483  >1 >1 $1,261,066  $1,381,618  
CZ08-2 LA 54,162 8402 56.1 ($1,096,932) $149,615  $269,453  >1 >1 $1,246,548  $1,366,386  
CZ09 SCE 54,162 8402 56.1 ($1,096,932) $171,168  $269,453  >1 >1 $1,268,101  $1,366,386  
CZ09-2 LA 49,832 8418 54.1 ($1,093,934) $120,627  $250,720  >1 >1 $1,214,561  $1,344,654  
CZ10 SDG&E 49,832 8418 54.1 ($1,093,934) $136,144  $250,720  >1 >1 $1,230,078  $1,344,654  
CZ10-2 SCE 25,148 10252 57.3 ($1,094,743) $160,744  $233,842  >1 >1 $1,255,487  $1,328,585  
CZ11 PG&E 26,813 10403 59.2 ($1,096,183) $10,314  $247,504  >1 >1 $1,106,497  $1,343,686  
CZ12 PG&E 27,217 10403 59.3 ($1,096,183) $206,749  $248,790  >1 >1 $1,302,931  $1,344,973  
CZ12-2 SMUD 26,027 10029 56.5 ($1,094,555) $164,506  $229,300  >1 >1 $1,259,061  $1,323,856  
CZ13 PG&E 41,123 10056 59.7 ($1,094,914) $25,707  $276,947  >1 >1 $1,120,621  $1,371,860  
CZ14 SDG&E 41,123 10056 59.7 ($1,094,914) $119,382  $276,947  >1 >1 $1,214,296  $1,371,860  
CZ14-2 SCE 82,697 5579 45.5 ($1,093,034) $209,837  $277,287  >1 >1 $1,302,871  $1,370,321  
CZ15 SCE -77,815 17599 71.1 ($1,099,310) ($193,758) $65,850  5.7 >1 $905,552  $1,165,160  
CZ16 PG&E -77,815 17599 71.1 ($1,099,310) $175,872  $65,850  >1 >1 $1,275,182  $1,165,160  
CZ16-2 LA -55,323 16917 75.7 ($1,095,542) ($238,351) $118,605  4.6 >1 $857,191  $1,214,147  
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6.8 List of Relevant Efficiency Measures Explored 
The Reach Code Team started with a potential list of energy efficiency measures proposed for 2022 Title 24 codes and standards enhancement 
measures, as well as measures from the 2018 International Green Construction Code, which is based on ASHRAE Standard 189.1-2017. The team 
also developed new measures based on their experience. This original list was over 100 measures long. The measures were filtered based on 
applicability to the prototypes in this study, ability to model in simulation software, previously demonstrated energy savings potential, and market 
readiness. The list of 28 measures below represent the list of efficiency measures that meet these criteria and were investigated to some degree. 
The column to the far right indicates whether the measure was ultimately included in analysis or not.  

Figure 78. List of Relevant Efficiency Measures Explored 

Building Component Measure Name Measure Description Notes Include? 

Water Heating Drain water Heat Recovery  Add drain water heat recovery in hotel prototype Requires calculations outside of modeling software. Y 

Envelope High performance fenestration Improved fenestration SHGC (reduce to 0.22).   Y 

Envelope High SHGC for cold climates Raise prescriptive fenestration SHGC (to 0.45) in cold 
climates where additional heat is beneficial.   Y 

Envelope Allowable fenestration by 
orientation Limit amount of fenestration as a function of orientation   Y 

Envelope High Thermal Mass Buildings 

Increase building thermal mass. Thermal mass slows the 
change in internal temperature of buildings with respect 
to the outdoor temperature, allowing the peak cooling 
load during summer to be pushed to the evening, 
resulting in lower overall cooling loads. 

Initial energy modeling results showed marginal 
cooling savings, negative heating savings. N 

Envelope Opaque Insulation Increases the insulation requirement for opaque 
envelopes (i.e., roof and above-grade wall). 

Initial energy modeling results showed marginal 
energy savings at significant costs which would not 
meet c/e criteria. 

N 

Envelope Triple pane windows U-factor of 0.20 for all windows 
Initial energy modeling results showed only marginal 
energy savings and, in some cases, increased energy 
use. 

N 
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Building Component Measure Name Measure Description Notes Include? 

Envelope Duct Leakage Testing 

Expand duct leakage testing requirements based 
on ASHRAE Standard 215-2018: Method of Test to 
Determine Leakage of Operating HVAC Air Distribution 
Systems (ANSI Approved).  

More research needs to be done on current duct 
leakage and how it can be addressed. N 

Envelope Fenestration area Reduce maximum allowable fenestration area to 30%. 
Instead of this measure, analyzed measure which 
looked at limiting fenestration based on wall 
orientation. 

N 

Envelope Skinny triple pane windows U-factor of 0.20 for all windows, with no changes to 
existing framing or building structure. 

Market not ready. No commercially-available 
products for commercial buildings. N 

Envelope Permanent projections 

Detailed prescriptive requirements for shading based on 
ASHRAE 189. PF >0.50 for first story and >0.25 for other 
floors. Many exceptions. Corresponding SHGC multipliers 
to be used. 

Title 24 already allows owner to trade off SHGC with 
permanent projections. Also, adding requirements for 
permanent projections would raise concerns. 

N 

Envelope Reduced infiltration Reduce infiltration rates by improving building sealing. 

Infiltration rates are a fixed ACM input and cannot be 
changed. A workaround attempt would not be 
precise, and the practicality of implementation by 
developers is low given the modeling capabilities and 
the fact that in-field verification is challenging. 
Benefits would predominantly be for air quality rather 
than energy. 

N 

185



2019 Nonresidential New Construction Reach Code Cost Effectiveness Study  

 

99  2019-07-25 

Building Component Measure Name Measure Description Notes Include? 

HVAC Heat recovery ventilation For the hotel, recover and transfer heat from exhausted 
air to ventilation air. 

For small hotels, the ventilation requirement could be 
met by various approaches, and the most common 
ones are: 
a. Exhaust only system, and ventilation is met by 
infiltration or window operation.  
b. Through a Z-duct that connects the zone AC 
unit’s intake to an outside air intake louver.  
c. Centralized ventilation system (DOAS) 
The prototype developed for the small hotel is using 
Type 2 above. The major consideration is that 
currently, HRV + PTACs cannot be modeled at each 
guest room, only at the rooftop system. Option 1 
would require the same type of HRV implementation 
as Option 2. Option 3 may be pursuable, but would 
require a significant redesign of the system, with 
questionable impacts. Previous studies have found 
heat recovery as cost effective in California only in 
buildings with high loads or high air exchange rates, 
given the relatively mild climate. 

N 

HVAC Require Economizers in Smaller 
Capacity Systems 

Lower the capacity trigger for air economizers. Previous 
studies have shown cost effectiveness for systems as low 
as 3 tons. 

  Y 

HVAC Reduce VAV minimum flow limit 

Current T24 and 90.1 requirements limit VAV minimum 
flow rates to no more than 20% of maximum flow.  
Proposal based on ASHRAE Guideline 36 which includes 
sequences that remove technical barriers that previously 
existed.  Also, most new DDC controllers are now capable 
of lower limits.  The new limit may be as low as the 
required ventilation rate.  A non-energy benefit of this 
measure is a reduction in over-cooling, thus improving 
comfort. 

  Y 
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Building Component Measure Name Measure Description Notes Include? 

HVAC Building Automation System (BAS) 
improvements 

With adoption of ASHRAE Guideline 36 (GDL-36), there is 
now a national consensus standard for the description of 
high-performance sequences of operation.  This measure 
will update BAS control requirements to improve 
usability and enforcement and to increase energy 
efficiency.  BAS control requirement language will be 
improved either by adoption of similar language to GDL-
36, or reference to GDL-36.  Specific T24 BAS control 
topics that will be addressed include at a minimum: DCV, 
demand-based reset of SAT, demand-based reset of SP, 
dual-maximum zone sequences, and zone groups for 
scheduling.  

In order to realize any savings in the difference, we 
would need a very detailed energy model with space-
by-space load/occupant diversity, etc. We would also 
need more modeling capability than is currently 
available in CBECC-Com. 

N 

HVAC Fault Detection Devices (FDD) 

Expand FDD requirements to a wider range of AHU faults 
beyond the economizer. Fault requirements will be based 
on NIST field research, which has consequently been 
integrated into ASHRAE Guideline 36 Best in Class 
Sequences of Operations. Costs are solely to develop the 
sequences, which is likely minimal, and much of the 
hardware required for economizer FDD is also used to 
detect other faults. 

Market not ready. N 

HVAC Small circulator pumps ECM, trim 
to flow rate Circulator pumps for industry and commercial. 

Hot water pump energy use is small already (<1% 
building electricity usage) so not much savings 
potential. More savings for CHW pumps. Modeling 
limitations as well. 

N 

HVAC High Performance Ducts to 
Reduce Static Pressure  

Revise requirements for duct sizing to reduce static 
pressure.  

Preliminary energy modeling results showed only 
marginal energy savings compared to measure cost. N 

HVAC Parallel fan-powered boxes Use of parallel fan-powered boxes Unable to model PFPB with variable speed fans in 
modeling software. N 

Lighting Daylight Dimming Plus OFF Automatic daylight dimming controls requirements 
include the OFF step.   Y 

Lighting Occupant Sensing in Open Plan 
Offices 

Take the PAF without allowing for increased design 
wattage   Y 

Lighting Institutional tuning Take the PAF without allowing for increased design 
wattage   Y 
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Building Component Measure Name Measure Description Notes Include? 

Lighting Reduced Interior Lighting Power 
Density Reduced interior LPD values.   Y 

Lighting Shift from general to task 
illumination 

Low levels of general illumination with task and accent 
lighting added to locations where higher light levels are 
required. The shift from general to task illumination 
measure is based on the assumption that proper lighting 
of a desk surface with high efficacy lighting can allow for 
the significant reduction of ambient general lighting. 

This is a tough measure to require as the LPDs 
decrease. N 

Lighting Future-proof lighting controls 

Fill any holes in the current code that could lead to the 
situations where TLEDS or LED fixtures that are not 
dimmable or upgradable in the future, or any other issues 
with code that make it hard to transition to ALCS/IoT 
lighting in the future 

Major lighting controls already covered in other 
measures being considered N 

Lighting Integrated control of lighting and 
HVAC systems 

Formalize the definition of "lighting and HVAC control 
integration" by defining the level of data sharing required 
between systems and the mechanism needed to share 
such data. The highest savings potential would likely be 
generated from VAV HVAC systems by closing the 
damper in unoccupied zones based on the occupancy 
sensor information from the lighting systems. 

Not market ready enough. N 

Other NR Plug Load Controls 

Energy savings opportunities for plug loads, which may 
include: energy efficient equipment, equipment power 
management, occupancy sensor control, and occupant 
awareness programs. The proposal could be extending 
controlled receptacles requirements in Section 130.5(d) 
to more occupancy types. It would also consider circuit-
level controls. 

Office equipment now all have their own standby 
power modes that use very little power, making plug 
load controls very difficult to be cost-effective. 

N 
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6.9 Additional Rates Analysis - Healdsburg 
After the final version of the report was released, the Reach Code Team provided additional cost effectiveness analysis in Climate Zone 2 using 
City of Healdsburg electric utility rates and PG&E gas rates. All aspects of the methodology remain the same, and the results for each package and 
prototype are aggregated below in Figure 79 through Figure 81. Results generally indicate: 

♦ Mixed fuel prototypes achieve positive compliance margins for EE packages and are cost effective.  

♦ All-electric prototypes achieve slightly lower compliance margins than mixed fuel for EE packages and are cost effective. 

♦ All PV and PV+Battery packages are cost effective both using an on-bill and TDV approach. 
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Figure 79. Healdsburg Utility Rates Analysis – Medium Office, All Packages Cost Effectiveness Summary 

Prototype Package 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Comp-
liance 

Margin 
(%) 

Incremental 
Package 

Cost 

Lifecycle 
Energy 

Cost 
Savings 

$-TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Medium 
Office 

Mixed Fuel + EE 40,985 -505 8.1 17% $66,649 $89,645 $99,181 1.3 1.5 $22,996 $32,532 

Mixed Fuel + EE + PVB 255,787 -505 50.6 17% $359,648 $510,922 $573,033 1.4 1.6 $151,274 $213,385 

Mixed Fuel + HE 3,795 550 4.3 4% $68,937 $24,204 $24,676 0.4 0.4 -$44,733 -$44,261 

All-Electric -49,684 3,868 5.0 -7% -$73,695 -$7,042 -$41,429 10.5 1.8 $66,653 $32,266 

All-Electric + EE -11,811 3,868 15.2 10% -$7,046 $83,285 $58,563 >1 >1 $90,331 $65,609 

All-Electric + EE + PVB 203,026 3,868 57.8 10% $285,953 $511,954 $532,273 1.8 1.9 $226,001 $246,320 

All-Electric + HE -45,916 3,868 6.1 -5% -$22,722 $6,983 -$26,394 >1 0.9 $29,705 -$3,672 

Mixed Fuel + 3kW 4,785 0 0.9 n/a $5,566 $10,430 $10,500 1.9 1.9 $4,864 $4,934 

Mixed Fuel + 3kW + 5kWh 4,785 0 0.9 n/a $8,356 $10,430 $10,500 1.2 1.3 $2,074 $2,144 

Mixed Fuel + 135kW  215,311 0 41.5 n/a $250,470 $424,452 $471,705 1.7 1.9 $173,982 $221,235 
Mixed Fuel + 135kW + 
50kWh 214,861 0 42.6 n/a $278,370 $423,721 $472,898 1.5 1.7 $145,351 $194,528 

All-Electric + 3kW -44,899 3,868 6.0 n/a -$68,129 $3,299 -$30,928 >1 2.2 $71,429 $37,201 

All-Electric + 3kW + 5kWh -44,899 3,868 6.0 n/a -$65,339 $3,299 -$30,928 >1 2.1 $68,639 $34,411 

All-Electric + 135kW  165,627 3,868 46.6 n/a $176,775 $424,146 $430,276 2.4 2.4 $247,371 $253,501 
All-Electric + 135kW + 
50kWh 165,200 3,868 47.7 n/a $204,675 $423,466 $431,469 2.1 2.1 $218,792 $226,795 
All-Electric + 80kW + 
50kWh 40,985 -505 8.1 17% $66,649 $89,645 $99,181 1.3 1.5 $22,996 $32,532 
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Figure 80. Healdsburg Utility Rates Analysis – Medium Retail, All Packages Cost Effectiveness Summary 

Prototype Package 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Comp-
liance 

Margin 
(%) 

Incremental 
Package 

Cost 

Lifecycle 
Energy 

Cost 
Savings 

$-TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Medium 
Retail 

Mixed Fuel + EE 18,885 613 8.7 13% $5,569 $49,546 $59,135 8.9 10.6 $43,977 $53,566 

Mixed Fuel + EE + PVB 189,400 613 43.8 13% $249,475 $376,219 $465,474 1.5 1.9 $126,744 $215,999 

Mixed Fuel + HE 2,288 229 2.0 3% $9,726 $13,143 $13,998 1.4 1.4 $3,417 $4,273 

All-Electric -21,786 2,448 7.5 -1% -$27,464 $9,228 -$4,483 >1 6.1 $36,692 $22,981 

All-Electric + EE 2,843 2,448 14.6 13% -$21,895 $61,918 $56,893 >1 >1 $83,813 $78,788 

All-Electric + EE + PVB 173,387 2,448 49.9 13% $222,012 $391,257 $463,431 1.8 2.1 $169,245 $241,419 

All-Electric + HE -16,989 2,448 8.9 3% -$4,211 $23,567 $11,251 >1 >1 $27,779 $15,463 

Mixed Fuel + 3kW 4,685 0 0.9 n/a $5,566 $10,256 $10,262 1.8 1.8 $4,690 $4,696 

Mixed Fuel + 3kW + 5kWh 4,685 0 0.9 n/a $8,356 $10,256 $10,262 1.2 1.2 $1,900 $1,906 

Mixed Fuel + 110kW  171,790 0 33.3 n/a $204,087 $316,293 $376,300 1.5 1.8 $112,206 $172,213 
Mixed Fuel + 110kW + 
50kWh 170,542 0 35.1 n/a $231,987 $320,349 $398,363 1.4 1.7 $88,363 $166,376 

All-Electric + 3kW -17,101 2,448 8.4 n/a -$21,898 $19,523 $5,779 >1 >1 $41,421 $27,677 

All-Electric + 3kW + 5kWh -17,101 2,448 8.4 n/a -$19,108 $19,523 $5,779 >1 >1 $38,631 $24,887 

All-Electric + 110kW  150,004 2,448 40.8 n/a $176,623 $332,213 $371,817 1.9 2.1 $155,591 $195,194 
All-Electric + 110kW + 
50kWh 148,793 2,448 42.9 n/a $204,523 $335,043 $394,099 1.6 1.9 $130,520 $189,577 
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Figure 81. Healdsburg Utility Rates Analysis – Small Hotel, All Packages Cost Effectiveness Summary 

Prototype Package 

Elec 
Savings 
(kWh) 

Gas 
Savings 

(therms) 

GHG 
savings 
(tons) 

Comp-
liance 

Margin 
(%) 

Incremental 
Package 

Cost 

Lifecycle 
Energy 

Cost 
Savings 

$-TDV 
Savings 

B/C 
Ratio 
(On-
bill) 

B/C 
Ratio 
(TDV) 

NPV (On-
bill) NPV (TDV) 

Small 
Hotel  

Mixed Fuel + EE 3,802 976 3.9 7% $20,971 $22,829 $29,353 1.1 1.4 $1,857 $8,381 

Mixed Fuel + EE + PVB 130,144 976 31.1 7% $205,967 $254,577 $336,575 1.2 1.6 $48,610 $130,608 

Mixed Fuel + HE 981 402 2.7 3% $23,092 $12,291 $11,808 0.5 0.5 -$10,801 -$11,284 

All-Electric 
-

118,739 12,677 40.0 -12% -$1,297,757 -$24,318 -$51,620 53.4 25.1 $1,273,439 $1,246,137 

All-Electric + EE -88,410 12,677 45.9 5% -$1,265,064 $45,918 $20,860 >1 >1 $1,310,982 $1,285,924 

All-Electric + EE + PVB 38,115 12,677 73.5 5% -$1,080,068 $296,233 $317,296 >1 >1 $1,376,301 $1,397,365 

All-Electric + HE 
-

118,284 12,677 41.2 -11% -$1,283,243 -$83,994 -$44,505 15.3 28.8 $1,199,249 $1,238,738 

Mixed Fuel + 3kW 4,785 0 0.9 n/a $5,566 $8,927 $10,332 1.6 1.9 $3,361 $4,766 

Mixed Fuel + 3kW + 5kWh 4,785 0 0.9 n/a $8,356 $8,927 $10,332 1.1 1.2 $571 $1,976 

Mixed Fuel + 80kW  127,592 0 25.0 n/a $148,427 $229,794 $275,130 1.5 1.9 $81,367 $126,703 
Mixed Fuel + 80kW + 
50kWh 126,332 0 28.1 n/a $176,327 $236,570 $296,058 1.3 1.7 $60,243 $119,731 

All-Electric + 3kW 
-

113,954 12,677 40.9 n/a -$1,292,191 -$14,447 -$41,288 89.4 31.3 $1,277,744 $1,250,902 

All-Electric + 3kW + 5kWh 
-

113,954 12,677 40.9 n/a -$1,289,401 -$14,447 -$41,288 89.3 31.2 $1,274,954 $1,248,112 

All-Electric + 80kW  8,853 12,677 65.0 n/a -$1,149,330 $222,070 $223,510 >1 >1 $1,371,400 $1,372,840 
All-Electric + 80kW + 
50kWh 7,849 12,677 67.4 n/a -$1,121,430 $223,812 $239,632 >1 >1 $1,345,241 $1,361,062 
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BUSINESS OF THE COUNCIL OF THE CITY OF HALF MOON BAY 
 

AGENDA REPORT 
 

For meeting of:  November 16, 2021 

 
TO:  Honorable Mayor and City Council 
 
VIA:  Bob Nisbet, City Manager 
 
FROM:  Lisa Lopez Rossi, Administrative Services Director 

Catherine C. Engberg, City Attorney 
 
TITLE: VACCINATIONS 
______________________________________________________________________________ 
 
RECOMMENDATION: 
Receive an informational report on the status of vaccinations and provide further direction 
regarding mandating vaccinations for City employees and contractors.  
  
FISCAL IMPACT:   
There is no significant fiscal impact to the City. 
 
STRATEGIC ELEMENT: 
This action supports the Healthy Communities and Public Safety elements of the Strategic Plan. 
 
BACKGROUND/DISCUSSION: 
The COVID-19 pandemic is a public health emergency. The overwhelming consensus of public health 
authorities, including the State Public Health Officer and the County Health Officer, is that 
vaccination against COVID-19 is the most effective means of preventing infection with the COVID-19 
virus, and subsequent transmission and outbreaks. Within the City, staff were strongly encouraged 
to receive their vaccination and city administration allowed departments heads to work with staff to 
allow them to schedule appointments during work hours.  
 
In September, the California Occupational Safety and Health Standards Board issued additional 
Cal/OSHA COVID-19 Prevention emergency temporary standards mandating that all businesses 
track employee’s vaccination records while stopping short of mandating vaccines for all employees. 
Human Resources followed the new mandate and assumed the collection and management 
without any issue for the City.  
 
On October 8, 2021, San Francisco Mayor London Breed issued a Mayoral Order mandating 
vaccination for all City contractors who work alongside City employees on a regular basis at a 
facility owned, leased, or controlled by the City. This mandate will also apply to all City 
Commissioners. All contractors will be required to be fully vaccinated by December 31st. 
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On October 15, 2021, the County of San Mateo announced a similar mandate for all County 
employees, which is included as Attachment 1. All county employees must be vaccinated or subject 
to weekly testing. 
 
At the November 2, 2021, City Council meeting, Councilmember Rarback requested a future 
agenda item to consider a vaccination mandate for all contractors doing business with the City.  
 
On November 4, 2021, the Occupational Safety and Health Administration (OSHA) issued an 
emergency temporary standard (ETS) requiring all private employers with 100 or more workers to 
ensure all employees are either fully vaccinated for COVID-19 or provide a weekly negative test and 
wear a face covering while working.1  
 
ATTACHMENT: 
San Mateo County Vaccine Policy 
 
 

 

 
1 The status of the OSHA's new vaccination-or-testing policy is currently in flux. On November 6, 2021, the 5th U.S. 
Circuit Court of Appeals in New Orleans issued a stay temporarily blocking the policy after a range of lawsuits were filed 
in states across the country.  
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COVID-19 Vaccine Status Verification  

and Testing Policy 

I. PURPOSE 

This policy is enacted in order to set forth the County of San Mateo’s policy regarding COVID-19 

vaccine status verification, vaccine requirements and testing requirements as directed by the County 

Manager and/or mandated by the July 26th, August 5th, and August 19th Orders of the State Public Health 

Officer of the State of California.   

II. EFFECTIVE DATE 

This policy is effective as of October 15, 2021. 

III. SCOPE OF POLICY 

This policy applies to all County staff. 

IV. POLICY 

 

A. Emergency Health and Safety Measure.  

The COVID-19 pandemic is a public health emergency. The overwhelming consensus of public health 

authorities, including the State Public Health Officer and the County Health Officer, is that vaccination 

against COVID-19 is the most effective means of preventing infection with the COVID-19 virus, and 

subsequent transmission and outbreaks. COVID-19 vaccine status verification and vaccine or testing 

requirements are critical and necessary steps to ensuring the health and safety within County facilities 

and preventing the spread of COVID-19, especially in light of the highly transmissible variants.  

State Public Health Officer Orders establish vaccine mandates for workers in specified health care 

facilities and other high-risk settings where there is frequent exposure to staff and highly vulnerable 

patients. The County is expanding these requirements and requiring all County employees not already 

covered by one of the State Public Health Officer Orders, to either submit proof of vaccination or to be 

tested for COVID-19 at least once a week. 

The below COVID-19 vaccine status verification, vaccine requirements, and testing are reasonable and 

essential health and safety measures that are job related and consistent with business necessity because 

individuals with COVID-19 pose a direct threat to others in any indoor facilities during the COVID-19 

pandemic. By complying with these requirements, staff diminish the risk of transmitting COVID-19 and 

can more safely perform their duties working among colleagues and with members of the public. 

COVID-19 vaccine status verification and testing pursuant to the conditions described below are 

mandatory and a condition of employment for County employees.  

B. Vaccine Status Verification. 

All County departments must verify the vaccine status of all employees. All County facilities identified 

in the July 26th, August 5th, and August 19th State Public Health Orders (including health care, long-term 
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care, and correctional facilities) must verify the vaccine status of all workers, including employees, 

contractors, and volunteers.  

1. Pursuant to the CDPH Guidance for Vaccine Records Guidelines & Standards, the County 

will accept the a photo or a scanned copy of any of the following records as proof of 

vaccination:  

a.  COVID-19 Vaccination Record Card (issued by the Department of Health and Human 

Services Centers for Disease Control & Prevention or WHO Yellow Card) which 

includes name of person vaccinated, type of vaccine provided and date last dose 

administered); OR  

b.  Documentation of COVID-19 vaccination from a health care provider; OR  

c.  Digital record that includes a QR code confirming the vaccine record as an official 

record of the state of California. 

Please note: The proof of vaccination staff provide may be used by the County of San 

Mateo (1) Occupational Health Coordinator, (2) Risk Manager, (3) Community Contact 

Tracers, (4) County Contact Tracers, and (5) County Safety Officers to prevent, manage, 

and respond to COVID-19 transmission and exposure risk. 

2. Employees are to upload their proof of vaccination to Workday so the County can verify their 

vaccination status.  

a. Employees who are required to comply with the July 26, 2021 State Health Orders must 

have uploaded their proof of vaccination by August 23, 2021 (or as soon thereafter as 

the employee is fully vaccinated), as specified in that Order.  

b. Employees who are not subject to that State Health Order must upload this proof of 

vaccination by November 15, 2021. 

3. Workers who are not fully vaccinated, or for whom vaccine status is unknown or 

documentation is not provided, must be considered unvaccinated. 

C. Health care setting vaccine requirements: 

1. All workers who provide services or work in health care settings identified by CDPH in the 

August 5, 2021 State Health Order must comply with that Order and thus must have their first 

dose of a one-dose COVID vaccine regimen or their second dose of a two-dose COVID vaccine 

regimen by September 30, 2021.  Prior to this date, unvaccinated or incompletely vaccinated 

workers in such facilities must comply with the respirator and testing requirements discussed 

below. This requirement applies to the following settings: 

a. Acute Health Care and Long-Term Care Settings: 

1. General Acute Care Hospitals 

2. Skilled Nursing facilities (including Subacute Facilities) 

3. Intermediate Care Facilities  

b. Other Health Care Settings:  
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1. Acute Psychiatric Hospitals 

2. Adult Day Health Care Centers  

3. Program of All-Inclusive Care for the Elderly (PACE) and PACE Centers  

4. Ambulatory Surgery Centers 

5. Chemical Dependency Recovery Hospitals  

6. Clinics & Doctor Offices (including behavioral health, surgical)  

7. Congregate Living Health Facilities  

8. Dialysis Centers  

9. Hospice Facilities 

10. Pediatric Day Health and Respite Care Facilities 

11. Residential Substance Use Treatment and Mental Health Treatment 

Facilities. 

2. All workers who are regularly assigned to 1) provide health care or health care services to 

inmates, prisoners, or detainees or 2) work within hospitals, skilled nursing facilities, 

intermediate care facilities, or the equivalent that are integrated into the correctional facility or 

detention center in areas where health care is provided must comply with the August 19, 2021 

State Health Order and thus must have their first dose of a one-dose COVID vaccine regimen or 

their second dose of a two-dose COVID vaccine regimen by October 14, 2021.  Prior to this 

date, unvaccinated or incompletely vaccinated workers in such facilities must comply with the 

respirator and testing requirements discussed below.  

3. Workers may be exempt from these vaccination requirements only upon providing Human 

Resources a declination form, signed by the individual stating either of the following: (1) the 

worker is declining vaccination based on Religious Beliefs, or (2) the worker is excused from 

receiving any COVID-19 vaccine due to Qualifying Medical Reasons.  

 

a. To be eligible for a Qualified Medical Reasons exemption, the worker must also provide 

to the County’s ADA Manager, Alicia Kellie, a written statement signed by a physician, 

nurse practitioner, or other licensed medical professional practicing under the license of 

a physician stating that the individual qualifies for the exemption (but the statement 

should not describe the underlying medical condition or disability) and indicating the 

probable duration of the worker’s inability to receive the vaccine (or if the duration is 

unknown or permanent, so indicate). 

 

4. If the County deems a worker subject to a State Health Officer Order vaccine requirement to 

have met the requirements of an exemption pursuant to section IV.C.3, the unvaccinated exempt 

worker must continue to comply with the 1) respirator or mask requirements and 2) testing 

requirements, as described below in Sections IV.D-E. 

D. Respirator or mask requirements:  

A. All County facilities must strictly adhere to current CDPH Masking Guidance. To the extent 

they are already applicable, facilities must also continue to adhere to Cal/OSHA’s standards for 

Aerosol Transmissible Diseases (ATD), which requires respirator use in areas where suspected 
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and confirmed COVID-19 cases may be present, and the Emergency Temporary Standards 

(ETS) that requires all unvaccinated workers be provided a respirator upon request.  

B. Acute Health Care and Long-Term Care Settings: In addition to respirators required under 

Title 8 of the California Code of Regulations, facilities must provide respirators to all 

unvaccinated or incompletely vaccinated workers who work in indoor work settings where (1) 

care is provided to patients or residents, or (2) to which patients or residents have access for any 

purpose. Workers are strongly encouraged to wear respirators in all such settings. The facility 

must provide the respirators at no cost, and workers must be instructed how to properly wear the 

respirator and how to perform a seal check according to the manufacturer’s instructions.  

C. In other County facilities, where Title 8 of the California Code of Regulations does not 

require the use of respirators, facilities shall provide all unvaccinated or incompletely 

vaccinated workers with FDA-cleared surgical masks. Workers are required to wear FDA-

cleared surgical masks in indoor settings anywhere they are working with another person. 

 E. Testing requirements: 

1. Acute Health Care and Long-Term Care Settings:  

a. This testing requirement applies to workers in facilities enumerated in Section IV.C.1.a. 

 

b. Prior to September 30, 2021, all asymptomatic unvaccinated or incompletely vaccinated 

workers are required to undergo diagnostic screening testing at least twice weekly with 

either PCR testing or antigen testing.  

 

c. On and after September 30, 2021, the required twice-weekly testing continues only for 

those unvaccinated workers who the County has deemed to have met the requirements 

of an exemption to the health care worker vaccination requirement, as discussed in 

Section IV.C.3. 

2. Correctional Facility Health Care Settings: 

a. This testing requirement applies to workers in facilities enumerated in Section IV.C.2. 

 

b. Prior to October 14, 2021, all asymptomatic unvaccinated or incompletely vaccinated 

workers are required to undergo diagnostic screening testing at once weekly with either 

PCR testing or antigen testing. More frequent testing improves outbreak prevention and 

control and is encouraged, especially with antigen testing. 

 

c. On and after October 14, 2021, the required weekly testing continues only for those 

unvaccinated workers who the County has deemed to have met the requirements of an 

exemption to the correctional facility health care vaccination requirement, as discussed 

in Section IV.C.3. 

3. High-Risk Congregate Settings (excluding correctional facility health care settings):  
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a. This testing requirement applies to workers in High-Risk Congregate Settings-- Adult 

and Senior Care Facilities, Homeless Shelters, and State and Local Correctional 

Facilities and Detention Centers outside of correctional facility health care settings. 

b. Asymptomatic unvaccinated or incompletely vaccinated workers are required to undergo 

diagnostic screening testing at least once weekly with either PCR testing or antigen 

testing. More frequent testing improves outbreak prevention and control and is 

encouraged, especially with antigen testing. 

4. Other Health Care Settings:  

a. This testing requirement applies to workers in facilities enumerated in Section IV.C.1.b, 

as well as Adult Day Programs Licensed by the California Department of Social 

Services and Dental Offices. 

b. Prior to September 30, 2021, all asymptomatic unvaccinated or incompletely vaccinated 

workers are required to undergo diagnostic screening testing at least once weekly with 

either PCR testing or antigen testing. More frequent testing improves outbreak 

prevention and control and is encouraged, especially with antigen testing. 

c. On and after September 30, 2021, the required weekly testing continues only for those 

unvaccinated or incompletely vaccinated workers 1) who provide services or work at 

Adult Day Programs Licensed by the California Department of Social Services or at 

Dental Office facilities, or 2) whom the County has deemed to have met the 

requirements of an exemption to the health care worker vaccination requirement, as 

discussed in Section IV.C.3. 

5. All Other County Employees:  

a. For County employees who are not already covered by Sections IV.E.1-4, beginning 

November 16, 2021, all unvaccinated or incompletely vaccinated employees are 

required to undergo diagnostic screening testing at least once weekly with either PCR 

testing or antigen testing. More frequent testing improves outbreak prevention and 

control and is encouraged, especially with antigen testing. 

6. Availability of Testing: 

a. The County will provide tests to satisfy the testing requirements for unvaccinated or 

incompletely vaccinated individuals required to be tested pursuant this policy during 

regular work shifts. Alternatively, as explained in more detail below, individuals may 

choose to get tested on their own time by a health care provider or testing facility of 

their choice and submit the date-stamped and identifiable results to the County.  The test 

used must be either a PCR or antigen test administered under the guidance of a health 

care professional; self-administered home tests are not sufficient. Any PCR (molecular) 

or antigen test used must either have Emergency Use Authorization by the U.S. Food 

and Drug Administration or be operating per the Laboratory Developed Test 

requirements by the U.S. Centers for Medicare and Medicaid Services.  
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b. Unvaccinated or incompletely vaccinated individuals subject to this policy must also 

observe all other infection control requirements, including masking, and are not 

exempted from the testing requirement even if they have a medical contraindication to 

vaccination, since they are still potentially able to spread the illness. Previous history of 

COVID-19 or a previous positive antibody test for COVID-19 do not waive this 

requirement for testing. 

c. Diagnostic screening testing of asymptomatic fully vaccinated individuals subject to this 

policy is not currently required by this policy. However, departments may have their 

own specific testing policy in place that may apply to County employees, regardless of 

vaccination status.   

d. Facilities and departments should have a plan in place for tracking test results, 

conducting workplace contact tracing, and must report results to local public health 

departments.  

F. Periodic Testing by Vendor.  

The COVID-19 testing of all staff covered by this policy will be conducted by a vendor selected by the 

County and will be done at no cost to staff.  Alternatively, staff may choose to get tested on their own 

time by a health care provider or testing facility of their choice and will be required to submit 

documentation of the date of their test and that they received a negative result.  Staff who choose to get 

tested on their own time will still be required to be tested (or provide date-stamped test results) on a 

regular and periodic basis as outlined in this policy. 

G. Missed Tests.  

If a staff member misses the on-site COVID-19 testing provided by the County because they were not 

working on the date of the County testing, the County will determine if the staff member can continue to 

work while still complying with the above policy requirements until such time as the next on-site 

COVID-19 testing occurs, depending on the circumstances of each case.  Alternatively, a staff member 

may obtain testing through a health care provider or testing facility of their choice. Staff who choose this 

option must provide documentation from their health care provider indicating the individual was tested 

for COVID-19, the date of the test and the results.  The County will determine if the staff member can 

continue to work until such time as they are able to provide the required documentation, depending on 

the circumstances of each case.  Staff may be required to show documentation that they have taken the 

test through an outside provider and are awaiting results.    

If a staff member misses a required test and is unable to continue working until they comply with the 

testing requirement, they will be considered non-compliant with this policy, as discussed below in 

Section VI. 

H. Test Results and Confidentiality.  

The results from COVID-19 testing will be reported by the vendor to the County’s Occupational 

Health Coordinator, Risk Manager, Community Contact Tracers, County Contact Tracers, and for 
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any purpose that the County reasonably deems necessary in order to take actions consistent with 

guidance from the CDC, CDPH and other public health or occupational safety authorities. 

The County will take reasonable measures to maintain the confidentiality of information regarding 

the COVID-19 vaccination or testing status of staff.  Any information that the County stores 

regarding the COVID-19 status of an employee will be separately maintained from the employee's 

personnel file, thus limiting access to this confidential information. The results from COVID-19 

testing will only be used for purposes related to preserving the health and safety of employees, 

patients, clients, inmates, and the community, and will not be used for any other purpose.  

An employee who tests negative for COVID-19 may continue working. An employee who has tested 

positive for COVID-19 and who believes they were exposed to COVID-19 while working on-site or 

in the field for the County (1) must contact the County’s Workers Compensation Department to 

make a claim, and (2) should contact the County Occupational Health Coordinator to obtain 

guidance on health and wellness.   

 

V. DISCLOSURE OF RESULTS AND RECEIPT OF INFORMATION 

Staff are required to authorize the testing vendor to disclose test results to the County in accordance 

with this policy and may be required to acknowledge receipt of testing disclosures from the County 

or the County’s testing vendor. 

 

VI. NON-COMPLIANCE WITH POLICY 

If an individual is unable to comply with the vaccination or testing requirements based on a qualifying 

disability or medical restrictions, they may request an ADA accommodation by contacting the County’s 

ADA Manager.  Staff who are unable to comply with the vaccination or testing requirement for any 

other reason, including but not limited to a religious exemption, should contact their manager or the 

Human Resources Department.   

Volunteers who refuse to comply with vaccination or testing requirements will no longer be permitted to 

volunteer at County facilities that require vaccination or testing. 

County employees who do not comply with this policy cannot enter any County facility.  Employees 

who work in the field or telework may be required to report to a County facility at any time and 

therefore must also comply with this policy. If an employee does not comply with this policy, the 

employee will be placed on leave. The employee may initially use paid time off balances, except sick 

pay, for all missed work time until such time that they comply with the policy or the policy is revoked 

by the County. If you disagree with this decision you may contact Employee & Labor Relations 

Manager Michelle Kuka at mkuka@smcgov.org to provide information in support of your position.   

Employees who continue to not comply with this policy may be subject to disciplinary action up to and 

including termination. 
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VII. DEFINITIONS: 

For purposes of this Policy, the following definitions apply:  

1. “Fully Vaccinated” means individuals who are considered fully vaccinated for COVID-19: 

two weeks or more after they have received the second dose in a 2-dose series (Pfizer-

BioNTech or Moderna or vaccine authorized by the World Health Organization), or two weeks 

or more after they have received a single-dose vaccine (Johnson and Johnson [J&J]/Janssen). 

COVID-19 vaccines that are currently authorized for emergency use or that are fully approved:  

a.  By the US Food and Drug Administration, are listed at https://www.fda.gov/emergency-

preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines  

b.  By the World Health Organization, are listed at 

https://extranet.who.int/pqweb/vaccines/covid-19-vaccines  

2. “Incompletely vaccinated” means persons who have received at least one dose of COVID-19 

vaccine but do not meet the definition of fully vaccinated.  

3. “Respirator” means a respiratory protection device approved by the National Institute for 

Occupational Safety and Health (NIOSH) to protect the wearer from particulate matter, such as 

an N95 filtering facepiece respirator.  

4. “Unvaccinated” means persons who have not received any doses of COVID-19 vaccine or 

whose status is unknown.  

5. “WHO Yellow Card” refers to the original World Health Organization International 

Certificate of Vaccination or Prophylaxis issued to the individual following administration of 

the COVID-19 vaccine in a foreign country.  

6. “Worker” refers to all paid and unpaid persons serving in health care, other health care or 

congregate settings who have the potential for direct or indirect exposure to 

patients/clients/residents or SARS-CoV-2 airborne aerosols. Workers include, but are not 

limited to, nurses, nursing assistants, physicians, technicians, therapists, phlebotomists, 

pharmacists, students and trainees, and persons not directly involved in patient care, but who 

could be exposed to infectious agents that can be transmitted in the health care setting (e.g., 

clerical, dietary, environmental services, laundry, security, engineering and facilities 

management, administrative, billing, and volunteer personnel). 
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