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cC I T Y OF

HAYWARD

HEART OF THE BAY

CLIMATE ACTION MANAGEMENT TEAM
Hayward City Hall — Conference Room 2A
777 B Street, Hayward, CA 94541-5007

January 19, 2011
7:00 p.m. —8:30 p.m.

AGENDA
Call to Order
Introductions

Public Comments: (Note: For matters not listed on the agenda, the Committee welcomes public
comments under this section, but is prohibited by State Law from discussing items not listed on the
agenda. Items not listed on the agenda brought up under this section will be taken under
consideration and may be referred to staff for follow-up as appropriate.)

Approval of Action Minutes of December 15, 2010

Report on January 5, 2011 Council Sustainability Committee Meeting (approx. 7:05)
Residential Energy Conservation Ordinance (approx. 7:10)

Future Agenda Items (approx. 8:20)

General Announcements (approx. 8:25)

Next Meeting: Wednesday, February 16, 2011, 7:00-8:30 pm (room 1C)

Adjournment

Act of 1990. Please request the accommodation at least 48 hours in advance of the meeting by contacting

.E Assistance will be provided to those requiring accommodations for disabilities in compliance with the Americans with Disabilities

Katy Ramirez at (510) 583-4234 or by calling the TDD line for those with speech and hearing disabilities at (510) 247-3340.
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HAYWARD

HEART OF THE BAY

CLIMATE ACTION MANAGEMENT TEAM
Hayward City Hall — Conference Room 1C
777 B Street, Hayward, CA 94541-5007
December 15, 2010
7:00 p.m. —8:30 p.m.

MEETING ACTION MINUTES

Call to Order by Chair Al Mendall

Introductions and Roll Call

Members Present: City Staff Present:
« Al Mendall « . Erik Pearson, Senior Planner
« Chait Diwadkar « David Rizk, Development Services
« Sanjiv Bhandari Director
« Chuck Horner « Derrick Rebello, Sustainability
« LauraOliva Coordinator
« Mickey Souza
« David Stark Others:
« Tim May

Public Comments: No public comments were made or received.

Approval of Action Minutes of November 10, 2010 — Meeting minutes were unanimously
approved, with minor modification correcting the date of the December meeting.
Clarification was made that meetings will be the third Wednesday of each month.

Al Mendall commented on the Council Sustainability Committee (CSC) meeting of
December 1, 2010 noting that the issue of a possible ban on plastic bags was discussed. Mr.
Mendall summarized the Committee’s vision for the CAM Team:
e Climate Action Management Team (CAMT) advises staff;
CAMT can advise on drafting and implementation, but not on decision-making;
CSC wants to take advantage of the expertise of CAMT members;
CAMT can offer unique perspectives and community connections;
CAMT can assist with details of implementation of various programs;
CAMT can serve a liaison role and can assist with publicity;
CAMT does not set priorities;
CAMT does not formally vote and pass recommendations to CSC,;



VI.

VII.

e David Stark recommended that the Climate Action Plan should be amended to reflect
description and role of CAMT.

CAMT member Mickey Souza made a presentation about residential energy efficiency. She
presented a possible fifth compliance option for the Residential Energy Conservation
Ordinance (RECO) currently under consideration. Points made by Ms. Souza included:
o 20% — 40% reduction in kwh is possible and could be required
e Reduction in energy use could be accomplished through a combination of home
improvements and behavioral changes
The group responded favorably to the presentation and made the following comments:
e Derrick Rebello — behavioral changes do not last
e Dave Stark - recommended the “Tipping Point” book; noted that people can start with
small changes; cited example of recyeling becoming second-nature
Al Mendall - this option would be-easy for people to understand.
Chait Diwadkar — need to provide incentives.
Chuck Horner — make it a simple campaign.
Derrick Rebello - education component should be a given.
Sanjiv Bhandari - education is a parallel pursuit.

Erik Pearson presented a memo to the group outlining items under consideration for a
Residential Energy Conservation Ordinance (RECO). An email from Robert Abel dated
December 15, 2010, with.comments on the RECO was distributed to the group. The
following.comments and questions were raised by the group:
Remodel Trigger
e Of the 60 remodel permits per year, what kinds of remodels are they? Kitchens?
e Contractors may under-report project value when applying for permits;
e We need to document the cost-effectiveness of the required improvements
Date Certain Trigger
e Phasing for Date Certain should be 2 years;
Annual reminders will be needed for folks subject to Date Certain;
How many homes are there in each age class?
Which homes are most inefficient?
Most of group agreed that phasing makes sense.
Time after sale.
e Some agreed with 2-year deadline;
e Lenders may be concerned with additional obligations put on homeowner. It could
affect the debt/income ratio requirements and loan qualification;
Could we provide an option to file for extension due to economy?
Two years may not be enough time for someone to comply
Like having a hardship exterior/exemption;
If cost cap is 1% of sales prices, this is not a lot of money;




e Maybe this trigger shouldn’t become active until the percentage of stressed sales
decrease to a certain level)?

e Many sales cannot absorb an extra $1,000 to $2,000;

e Many appraisals are causing sales to fail;

e A Green MLS is being developed. It will help recognize value of energy-efficient
homes.

e Lawrence Berkely Labs is working on making green point ratings public

e Need to clarify language regarding exceptions. Is air'sealing the minimum
requirement? What is the cost of air sealing?

Re-roofing

e What is typical cost of re-roof?

e 30% cost cap is too much;

e How many re-roof permits does City issue each year?

David Stark offered to report back to the group regarding concerns that lenders may have with the
RECO. He will also provide comments on Mike Gabel’s Research Report on a Hayward RECO.

Assistance will be provided to those requiring accommodations for disabilities in compliance with the Americans with
Disabilities Act of 1990. Please request the accommodation at least 48 hours in advance of the meeting by contacting
Katy Ramirez at (510) 583-4234 or by calling the TDD line for those with speech and hearing disabilities at (510) 247-3340.



Erik Pearson

From: bestfellas@aol.com
Sent: Wednesday, December 15, 2010 1:59 PM
To: DTucker2@wm.com; Erik Pearson; alex@grupoempresarialm.com; cdiwadkar@gmail.com;

churck@comecast.net; dgallaher@husd.k12.ca.us; davidS@bayeast.org;
jim.zavagno@csueastbay.edu; elyk@haywardrec.org; ldloliva@sbcglobal.net;
mickey.souza@comecast.net; skb@bkbcarch.com; yligioso@chabotcollege.edu;
amendall@att.net; KimH@hayward.org

Subject: Re: Climate Action Management (CAM) Team Meeting this Wednesday - December 15 at 7
pm

Dear Amelia,

I am unable to attend the meeting tonight, but ask that you read the following letter aloud to at the meeting,
so that it will be placed it in the record.

Thank you,
Robert Abel

TO: Climate Action Management Team

Al Mendall Planning Commissioner Council Sustainability Committee Member - Chair
Chaitanya Diwadkar Hayward Resident — Vice Chair

Sanjiv Bhandari, AIA, FIIA Architect BKBC ARCHITECTS INC.

Kerrilyn Ely Recreation Superintendent Hayward Area Recreation and Park District

Dave Gallaher Chief Facilities Officer Hayward Unified School District

Alex Guzman Owner, Fiesta Mexicana Hayward Chamber of Commerce

Chuck Horner Pastor South Hayward's Calvary Baptist Church

Yulian Ligioso Vice President, Business Services Chabot College

Laura Oliva Green Building Advocate Keep Hayward Clean and Green Task Force

Mickey Souza Hayward Resident

David Stark Public Affairs Director Bay East Association of REALTORS

David Tucker Chamber Board Member and Municipal Affairs Manager for Waste Hayward Chamber of Commerce
Jim Zavagno Director, Planning Design and Construction California State University, East Bay

Dear Members,

I am writing to register my strong objection to the staff proposals for the Residential Energy Conservation
Ordinance.

The proposals are poorly structured because they creates disincentives to remodel properties, disincentives to
re-roof buildings, and disincentives to buy property in Hayward, and even disincentives to continue maintaining
or improving older Hayward homes.

Placing monetary burdens on homeowners and apartment buildings in this economy - when the majority of
homes in Hayward are being sold through foreclosures and short sales, when prices have dropped precipitously,



when apartment owners are suffering 15% or higher vacancy rates, and when homeowners are finding it
difficult to hold onto their jobs, and therefore their properties
- is both unwise and unfair.

Who will re-roof their house or building if they face a 30% surcharge for doing so? How will

Hayward's housing stock be upgraded if every property owner faces a 10% surcharge on large repairs - and an
even greater surcharge on small repairs? What is the rationale for a surcharge on sellers who already have lost
all the equity in their homes? Who will buy Haywards' older housing stock if they eliminate future surcharges
by buying a newer home in nearby Fremont, Union City, etc.?

Mandatory requirements - of any type - will further degrade Hayward's tenuous housing stock and
housing market.

All climate activities should be promoted through education and incentives, not mandates.

(For instance, a simple waiver of city permit fees to the extent that receipts are shown for any voluntary energy
savings work during a remodeling or re-roofing project.)

In looking over the roster of this committee, I note that, in addition to the staff working on these proposals,
many of the members also hail from government or academia. For all of you, paychecks come in the mail every
2 weeks and benefits continue to be provided day in and day out - regardless of the hardships going on outside
the four walls of your lovely buildings, such as the new and very attractive City Hall. But in the homes and
apartment buildings of Hayward there is real hardship. There are real people suffering 30% reductions in their
income of their business and 50% reductions in the income of their household when 1 of 2 breadwinners loses
their job and apartment units sit vacant. There are neighborhoods in Hayward that need the basics and are not
in a position - at this point - to bear the monetary burden of your lofty ideals for the world's climate.

I ask you to stop and think how you are affecting these citizens' of your town - - - and to turn away from
mandates and toward the fairer and wiser course of incentives and education to achieve your worthy goals.

Thank you,

Robert Abel

From: Tucker, David <DTucker2@wm.com>

To: Erik Pearson <Erik.Pearson@hayward-ca.gov>; alex@grupoempresarialm.com; Chaitanya Diwadkar
<cdiwadkar@gmail.com>; churck@comcast.net; dgallaher@husd.k12.ca.us; davidS@bayeast.org;
jim.zavagno@-csueastbay.edu; elyk@haywardrec.org; Idloliva@sbcglobal.net; mickey.souza@comcast.net;
skb@bkbcarch.com; yligioso@chabotcollege.edu; Al Mendall <amendall@att.net>; Kim Huggett <KimH@hayward.org>;
bestfellas@aol.com

Sent: Wed, Dec 15, 2010 12:10 pm

Subject: RE: Climate Action Management (CAM) Team Meeting this Wednesday - December 15 at 7 pm

Erik,

My apologize for the late notice, however | have a work related activity to attend this evening and will not be in attendance
at tonight's CAM Team mtg.

David Tucker



From: Erik Pearson [mailto:Erik.Pearson@hayward-ca.gov]

Sent: Monday, December 13, 2010 4:29 PM

To: Alex Guzman (alex@grupoempresarialm.com); Chaitanya Diwadkar; churck@comcast.net; Dave Gallaher
(dgallaher@husd.k12.ca.us); David C. Stark (davidS@bayeast.org); Tucker, David; Jim Zavagno
(jim.zavagno@csueastbay.edu); Kerrilyn Ely (elyk@haywardrec.org); Laura Oliva (Idloliva@sbcglobal.net); Mickey Souza
(mickey.souza@comcast.net); Sanjiv Bhandari (skb@bkbcarch.com); Yulian Ligioso (yligioso@chabotcollege.edu); Al
Mendall; Kim Huggett; bestfellas@aol.com

Cc: David Rizk; Amelia Schmale; Sean Brooks; Robert Bauman; David Korth; Matt McGrath; Sean Reinhart; Katy Ramirez;
Derrick Rebello

Subject: Climate Action Management (CAM) Team Meeting this Wednesday - December 15 at 7 pm

Dear Climate Action Management Team and Interested Parties,

Attached is the agenda and meeting materials for Wednesday’s Climate Action Management Team meeting.
The meeting will be this Wednesday, December 15 at 7:00 p.m. in room 1C (first floor) of City Hall.

The attached PDF will be available shortly on the CAM Team webpage, accessible from: http://www.hayward-
ca.gov/CAP08/CAPO8.shtm .

See you Wednesday!

Erik J. Pearson, AICP

Senior Planner

City of Hayward

777 B Street

Hayward, CA 94541

tel: 510-583-4210

fax: 510-583-3649
erik.pearson@hayward-ca.gov
www.hayward-ca.gov

Waste Management recycles enough paper every year to save 41 million trees. Please recycle
any printed emails.
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Memorandum
DATE: January 19, 2011
TO: Climate Action Management Team
FROM: Erik Pearson, Senior Planner
SUBJECT: Agenda Item VI

Residential Energy Conservation Ordinance — Items for Discussion

The following items are listed in order of priority. The items listed first are those that staff is
most interested in receiving input from the Team.

1. Indoor Air Quality

During the October 25, 2010 RECO meeting, an attendee claimed that sealing homes can cause
poor indoor air quality and negative health effects. The current RECO proposal requires air
sealing for every home, which has to be done by a BPI-certified contractor. BPI-certified
contractors are required to test the air change rate of every home that is sealed. If the sealing
causes a home to have fewer than 0.35 air changes per hour (ACH), which is very unlikely, then
an exhaust fan that meets the whole house ventilation requirement in the ASHRAE 62.2 standard
would have to be installed. In practice, the contractor will never seal up the house to go below
0.35 ACH.

Is this explanation sufficient or is there more information that staff should provide on this
issue?

2. An Additional Compliance Option for RECO

Following the presentation by Mickey Souza at the December meeting, the CAMT discussed the
possibility of including an additional compliance option for the RECO, which may require a
home occupant to demonstrate a certain percentage reduction in the amount of energy consumed
in the home. This option could be modeled after PG&E’s seasonal programs:

e PG&E offers a 20% “bonus credit” on your PG&E bill if you reduce your gas use by
10% or more. This is currently only for January and February. Eligibility and program

details are included as Attachment | and are available on PG&E’s website®.

In 2005, PG&E offered the “20/20 Summer Savings Program”, which offered eligible
PG&E customers a 20 percent savings on their electricity costs from June 1 through



http://www.pge.com/myhome/saveenergymoney/seasonalsavings/?WT.campaign=2011WGS-EE&WT.medium=SEM&WT.content=WGS&WT.adgroup=PG&E_Phrase&WT.srch=1
http://www.pge.com/myhome/saveenergymoney/seasonalsavings/?WT.campaign=2011WGS-EE&WT.medium=SEM&WT.content=WGS&WT.adgroup=PG&E_Phrase&WT.srch=1

September 30. The only requirement is reducing electricity usage by 20 percent over the
four months.

Pros, Cons, and Challenges:

e This option would be easy for people to understand.

This could be accomplished with a combination of energy conservation measures and

behavior.

Would people need to submit data every year?

How would compliance be verified?

What would be required if home occupant does not reach energy reduction goal?

Behavior changes may not last from year to year.

There are many variables that may cause fluctuations in energy use from year to year.

Depending on the details of this option, administration and tracking may be very difficult.

e CAP Action 3.5 is to “Develop public information and education campaign to encourage
every household and every business to reduce their energy consumption by 10 percent
over ten years.”

Should a compliance option based upon PG&E’s seasonal programs be incorporated into
the RECO? (If it is decided that this option should not be in the RECO, it is still something
that staff plans to promote.)

3.  Date Certain for Pre-1978 Homes;
The CAMT thought we should have at least 2 years between compliance phase deadlines. Also,
the CAMT wanted to know how many homes there are in each age class.

Number Housin Approximate Possible Previously
Year Structure Built Units i 9 Number of Single- Compliance Proposed
nits in Hayward Fami . .
amily Homes Deadlines Deadlines
1949 and earlier 5,336 3,074 2018 2018
1950 - 1959 12,992 7,483 2020 2019
1960 - 1969 8,160 4,700 2022 2020
1970 - 1979 9,215 5,308 2024 2021
Total subject to RECO 35,703 20,565
Total homes in Hayward 48,273 27,805

Does the above phasing schedule for a Date Certain requirement make sense?

4.  Exemptions/Exceptions
The CAM Team asked for clarification on the language regarding exceptions. Is air sealing the
minimum requirement? What is the cost of air sealing?

e If none of the three prescriptive options are practical based on the specific existing
conditions as verified by a BPI-certified contractor, air sealing alone will meet the

RECO Discussion Items Page 2 of 6
January 19, 2011



compliance requirement.

If homeowner demonstrates that no compliance option can be completed for less than
Cost Cap, then mandatory features and air sealing only shall meet the requirements. The
estimated cost of air sealing of a 1,292-square-foot home is $1,411. If a contractor’s
estimate for air sealing a home exceeds the applicable cost cap, then only mandatory
features will be required.

If, at the discretion of the Building Official, no compliance option is possible, then a
qualified contractor may propose an alternate course of action. Such proposal is subject to
approval by the Building Official. Factors to be considered include: the lack of an attic,
the lack of a forced-air heating system, the lack of a crawl space, and/or expected
problems with indoor air quality.

For low income and/or disabled homeowners, standard RECO requirements will not
apply, but owners must participate in PG&E’s Energy Partners Program (as available).
Previously completed work as verified by a BPI certified contractor or a third party rater
(such as a HERS rater or Green-Point rater) will qualify for compliance.

Is the above exemption language clear? Are there any other exemptions that should be

included?

5.  Remodel Trigger

Regarding the valuation of a remodel project that would trigger RECO compliance, the CAMT

asked for more information about the types of remodel permits. These permits include:

e Room Additions
Kitchen remodels
Bathroom remodels
Fire damage repair
Water damage repair
New roof structure

As shown below, if the threshold is a valuation of $25,000, then 24% of the permits issued each
year would be subject to the RECO. If the threshold is a valuation of $50,000, then 13% of the
permits issued each year would be subject to the RECO.

TOTAL TOTAL
YEAR VALUATIONS OVER | VALUATIONS OVER Total Permits
$50,000 $25,000
2001 41 75 321
2002 62 117 462
2003 85 140 496
2004 87 154 410
2005 53 108 337
2006 89 151 454
2007 47 110 278
2008 49 102 878
2009 28 55 517
per year average = 60.1 1124 461.4
% of total that would be
subject to RECO 13% 24%

RECO Discussion Items
January 19, 2011

Page 3 of 6



Considerations:
« Given an average compliance cost of $3,000, a $50K trigger may result in an
approximately 6% additional cost to the project.
« So that compliance cost does not exceed 10%, a $30K trigger may be used. A trigger of
25% was previously suggested as a possibility.

Should remodels/additions costing between $30K and $49K be subject to the RECO? Is a
10% cost cap appropriate for projects costing $30K to $49K?

6.  Estimated Greenhouse Gas Emission Reductions

The CAMT asked about the estimated GHG emission reduction that would be expected for each
compliance option. As shown on Table 3a, which is on page 21 of Mike Gabel’s report
(Attachment I11), the following annual GHG reduction is estimated:

Compliance Option GHG Saved
(Ibs/year)
1 Air Sealing + R-30 Attic or Roof Insulation 951
2 Air Sealing + Duct Sealing 841
3 Air Sealing + R-19 Raised Floor Insulation 890

7. Re-roofing
The CAMT collectively agreed that if RECO requirements might add 30% to the cost of a

roofing job, then such requirements should not be included in the RECO. Nevertheless, staff is
providing the following data:

e The typical cost of re-roof?

e The typical cost of additional insulation, etc.

e How many re-roof permits does City issue each year?

Staff hopes to have answers to the above questions at the meeting. Should the RECO
require additional insulation, etc. when re-roofing?

8.  Comments on Mike Gabel’s Report

CAM Team member David Stark submitted letter dated January 10, 2011 (attached) regarding
Mike Gabel’s report titled Research Report on a Hayward Residential Energy Conservation
Ordinance (RECO) (attached). Given the length of both the letter and Mike Gabel’s response and
to ensure adequate discussion of the issues at hand, staff recommends that these documents only
be discussed during this meeting if time permits.

9.  Measures:
Mandatory Features: low cost items such as low-flow toilets, showerheads and faucets; hot
water pipe insulation; fireplace closures

Compliance Options: owner chooses any one of the following options in consultation with
qualified performance contractor:

RECO Discussion Items Page 4 of 6
January 19, 2011



1. Air Sealing + R-30 Attic or Roof Insulation
(from no insulation or existing insulation < R-13); or

2. Air Sealing + Duct Sealing (existing ducts); or

Air Sealing + R-19 Raised Floor Insulation (from no insulation) or

4. Comprehensive HERS Il Performance Assessment + Improvement of the Existing HERS
Score by > 10%.

w

10. Cost Cap Recommendations (Maximum RECO expenditure by homeowner):
e Remodels/Additions > $50,000: 10% of project cost
e Point of Sale/Time After Sale: 1.0% of sale price or cost of air sealing and mandatory
measures only, whichever is greater
e Date Certain: 1.0% of assessed property value or cost of air sealing and mandatory
measures only, whichever is greater

Attachments:
Attachment | Details of PG&E’s Winter Gas Savings Program
Attachment Il Letter from Bay East Association of Realtors dated January 10, 2011
Attachment Il Research Report on a Hayward Residential Energy Conservation
Ordinance
RECO Discussion Items Page 5 of 6
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Attachment |

PG&E’s Winter Gas Savings Program

The following is from PG&E’s website:

ELIGIBILITY AND PROGRAM DETAILS
Eligibility

Virtually all core gas service customers® can participate in the program as long as the following two conditions are
met: (1) current customer began service with PG&E before November 2010 and maintains continuous service at the
same service address through February 2011; and (2) service at premise was maintained from January 1, 2010 to
February 28, 2010 by the current or a previous customer” to establish a historic base year usage.

Bill Credit Methodology
If you're an eligible customer, you will receive a 20 percent bill credit if you reduce your cumulative gas use by 10
percent or more, or receive a one-to-one bill credit for gas reduction below 10 percent (e.g. if you reduce your
cumulative gas usage by five percent, you will receive a five percent bill credit.)

Conservation Period
PG&E encourages you to conserve during the four typically coldest months of the year, December through March,
when gas usage and bills are generally at their highest. Usage comparisons and bill credits for the Winter Gas
Savings Program are based upon prorated January and February usage.3 However, conservation should begin as
soon as the meter is read in December and continue until the meter is read in March in order to fully capture the
average daily January and February usage that will be used to determine your bill credit.*

Base Year Usage Calculation
PG&E will employ the base-year calculation method using the average usage at the service address (premise) during
the last three years for January and February, if available, and apply a system-wide normalization adjustment for
weather. This will establish base year usage.

Weather Adjustment
PG&E will include a weather adjustment to base year usage to reflect the difference between current and base year
Winter Gas Savings Program period temperatures (as measured by Heating Degree Days) so your conservation
efforts can be more fairly measured. PG&E will adjust the base year usage to reflect colder or warmer weather as
defined in the revised Schedule G-WGSP.®

“PG&E” refers to Pacific Gas and Electric Company, a subsidiary of PG&E Corporation. © 2011 Pacific Gas and
Electric Company. All rights reserved.

! Customers served on one of the following PG&E rate schedules qualify for the program as long as they do not also take service
from noncore tariffs G-NT or G-EG: G-1, G1-NGV, GL1-NGV, GM, GS, GT, GL-1, GML, GSL, GTL, G-NR1 and G-NR2.

2 PG&E will allow premise usage, also known as a customer service address, to be used to calculate the base year usage target.

% For customers billed with SmartMeter™ data in place prior to the start of Winter Gas Savings Program, usage comparisons and
rebates will be based upon actual daily usage during the program period January 1 — February 28, 2011.

* For hills that contain days outside of the Winter Gas Savings period, an Average Daily Usage for the hill is calculated and then
prorated for the number of days in the Winter Gas Savings period.

® To incorporate this adjustment into the program and provide successful customers with their rebate as soon as possible, PG&E
will use recorded Heating Degree Days (HDDs) through at least mid-February 2011 and forecast HDDs for the remaining part of February
2011. Recorded and forecasted HDDs are based on temperature readings at eleven National Weather Service stations located in PG&E'’s
service area. Those eleven stations are mapped to surrounding geographies and represent weather conditions in those areas. The
temperature readings are weighted by gas sales in those eleven areas and a composite service area-wide estimate of HDDs is calculated.

RECO Discussion Items Page 6 of 6
January 19, 2011



BAYEAST

ASSOCIATION OF REALTORS®

7901 Stoneridge Drive, Suite 150
Pleasanton, CA 94588

(925) 730-4060 Fax (925) 730-0237
1-800-773-3103
httpy//www.bayeast.org

® EQUAL HOUSING
REALTOR® OPPORTUNITY

January 10, 2011

Hayward Climate Action Management Team
City of Hayward

777 B Street

Hayward, CA 94541

Dear CAMT Members:

The Research Report on a Hayward Residential Energy Conservation Ordinance, prepared by Gabel
Associates, LLC, is an important document given its potential role as a foundation for public policy
that could impact thousands of home buyers and current home owners in Hayward. The report was
presented as an attachment to the September 1, 2010 report to the Hayward Sustainability Committee
and has been referenced several times during subsequent meetings.

The report claims to answer four “key questions that will inform the development” of a Residential
Energy Conservation Ordinance (RECO). The following is a brief analysis of each question
presented in the Executive Summary of the report (page 2):

What retrofit measures make sense to consider in Hayward and what do they cost? The report lacks
specific information about the City of Hayward, its population, economic conditions and the status of
the Hayward residential real estate market. The cost estimates are based on over-simplified
modeling techniques that ignore the diversity of Hayward’s housing stock, subjective anecdotal
information from retrofit contractors and an incomplete analysis of the implementation costs to the
City of Hayward.

How much energy do these measures save annually, and are they cost-effective? The report cannot
objectively answer this question because it assumes a high rate of compliance with mandatory
retrofit measures. It fails to define “cost effective” in terms of potential Hayward home buyers or
current Hayward home owners.

What is the amount of greenhouse gas reduction that results from specific retrofit measures for an
individual dwelling? The report addresses this question using computer-based modeling techniques
for an “average” home in Hayward. Given the diversity of Hayward’s housing stock the information
about energy savings for the “average” home from mandatory retrofits is incomplete and cannot be
used to responsibly answer this question. The report does not provide specific examples of energy
savings from retrofit measures performed on homes located in Hayward.

Page 1 of 7



How do the potential criteria that might trigger an ordinance. . .affect how the City is able to meet
its Climate Action Plan goals? This question is not answered because the analysis ignores the current
status of the residential real estate market and the problems associated with implementation and
compliance with mandatory retrofit measures. These problems were presented in writing to the City
of Hayward in January 2010 and at several public meetings held prior to the preparation of this
report. None of these problems were directly addressed in the report.

The report fails to provide adequate objective information specific to the City of Hayward about the
effectiveness of a RECO in reducing green house gas (GHG) emissions for the following reasons:

e The report ignores economic conditions specific to the City of Hayward.

e The report relies heavily on anecdotal information and lacks quantitative evidence for its
conclusions.

e By ignoring the proliferation of “short-sale” and foreclosed properties, the report over-estimates
the effectiveness of individual RECO triggers.

e The report fails to address the economic feasibility of imposing mandatory retrofits on Hayward
home owners and home buyers.

e The report recommends exemptions and exceptions to mandatory retrofit requirements yet does
not quantify the impact they will have on the ultimate effectiveness of these requirements to
reduce GHG emissions.

e The report fails to address the health risks related to sealing air gaps in homes and the legal
liabilities that the City of Hayward and other parties to a real estate transaction may face by
mandating these measures.

The following analysis supports the preceding conclusions:

Executive Summary - Costs and Cost-Effectiveness: Page 2

The report claims that mandated retrofits are “cost-effective.” This assumption is questionable for a
variety of reasons. In the scope of this report the “cost-effectiveness” of the retrofits is based on the
amount of time it would take for savings based on assumed lower energy usage to equal the cost of
the upgrades. This methodology assumes that all Hayward home owners will be able to afford the
“up front” cost of the retrofits. The report does not address current economic conditions in Hayward
related to household income, incidence of poverty among home owners or even an estimate of the
number of Hayward home owners with mortgage balances greater than the current value of their
home. This final issue has a significant impact on the fundamental economics of mandatory retrofit
requirements.

The report assumes that home buyers will be able to fold the cost of the retrofits into their purchase
financing. The Hayward residential real estate market is considered by many lenders to be a
declining market. Given these conditions it is unlikely a loan underwriter would approve financing
the costs of mandated retrofits.

Page 2 of 7



The report claims retrofits will increase resale value which will reduce the “payback” period.
However, it fails to present any evidence or examples that show the proposed energy retrofits will
increase the resale value of homes in Hayward.

Executive Summary - Mandatory Features: Page 4

The report references “relatively inexpensive” and “cost-effective” retrofit measures mandated by
other “Bay Area” communities. It does not identify those communities or demonstrate any
demographic similarities with the City of Hayward. The report assumes the East Bay Municipal
Utilities District will provide low-flow toilets, showerheads and faucet aerators at no cost. It does
not address the installation costs for the low-flow toilets by a plumbing professional. It fails to
present any evidence that the mandatory installation of low-flow plumbing fixtures will reduce GHG
emissions.

Executive Summary - Cost Cap: Page 5

The cost-cap proposal assumes the cost of improving energy efficiency will be the same for all
homes in Hayward. It ignores the diversity of the Hayward housing stock vis a vis age, construction
type, condition and any retrofits already completed.

Introduction: Page 6

The energy model used as a basis for much of the analysis was “calibrated to typical Hayward
residential building conditions.” This is a flawed approach and does not provide a strong foundation
for public policy that will impact all Hayward home owners and home buyers. The Hayward housing
stock is diverse and an oversimplified modeling technique could overestimate the benefits of
mandatory retrofits while underestimating the cost, complexity and other impacts on home buyers
and home owners.

Energy Efficiency Measures: Page 7

Air sealing is listed among the mandatory energy retrofit measures. However, the report did not
address the potential negative health impacts of that measure; disclosure of those impacts to potential
home buyers or the legal liability the City of Hayward (and other parties involved in a real estate
transaction) may face by requiring that measure.

Attic Insulation: Page 11

The report refers to current Title 24 energy standards that require attic insulation which meet the R-
30 standards. However, the report does not quantify how many homes in Hayward (either newly-
constructed or rehabilitated) that have already met this requirement.

Sealing Existing Duct Systems: Page 12

The report refers to “interviews” with home performance contractors one of whom claims there was
an average 37.5% duct leakage in 200 existing homes tested. However, there is no evidence that any

of these homes were either located in Hayward or reflect the diversity of the Hayward housing stock.
This is an example of anecdotal information not supported by any objective quantitative analysis.
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Costs of Measures, Energy Savings and Cost-Effectiveness: Page 21

The report alludes to various rebate programs but provides no information about the total funds
available or the long-term feasibility of the programs. The report claims the installation costs of
energy reduction measures could be offset by the U.S. Home Star Program, then admits the enabling
legislation “has not yet passed or been funded by the Congress.” Finally, it fails to assess the ability
of home owners to afford the up-front installation costs.

Greenhouse Gas Reductions: Page 24

The GHG reduction calculations in the report were done “assuming all single family and duplex
units meet the proposed RECO requirements.” This assumption ignores the reality of the Hayward
residential real estate market and the documented fact that more than half of the homes listed for sale
and sold in Hayward during the preparation of this report were “troubled properties” - either sold for
less than the outstanding balance on their mortgage or “bank-owned” foreclosed properties which are
typically sold in an “as-is” condition. The report provides no analysis regarding whether the banks
that own foreclosed properties would comply with RECO requirements and the impact that these
types of properties would have on the effectiveness of the mandatory retrofit requirements in
reducing GHG emissions.

It further assumes all home owners subject to these requirements would be able to afford the costs of
the retrofit-related work. It provides no analysis about how mandatory retrofit work would impact
the City of Hayward’s stated goal to increase the percentage of residents who are home owners.
Finally, it fails to address the impact these requirements would have on private property rights.

Findings and Recommendations: Page 26

The report provides no evidence that “retrofit measures add real and substantial value.” It also
claims “air sealing improves. . .indoor air quality” which is contradictory to scientific evidence
presented at public hearings on the proposed RECO that showed a link between air sealing and
health problems. It presents no quantitative evidence to support that assertion that “air sealing
increases the value of the home.”

Possible RECO Triggers - Remodels: Page 26

The report states “the cost of RECO compliance is considered a reasonable incremental cost” but
provides no definition of “reasonable” or any other quantitative analysis related to the impact that
mandatory requirements would have on the basic economic feasibility of home remodeling projects.
It also provides no analysis of the impact the requirements would have on private property rights.
For example, a property owner may need to adjust the scope of work in a remodel project to
accommodate the RECO requirement. The resulting project may not meet the property owner’s
expectations. The report fails to assess the impact such requirements could have on the ability of a
property owner to complete a remodeling project that addresses fundamental health and safety issues.
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Possible RECO Triggers — Point of Sale: Page 27

The report refers to point-of-sale requirements in place in San Francisco and Berkeley. These real
estate markets share little in common with the Hayward market. Sales prices and demand for real
estate are much higher in both communities. Subsequently, home buyers and sellers may be willing
to comply with expensive mandatory retrofit requirements. The report provides no evidence that the
RECOs in either community have reduced GHG emissions.

The report states “the City can track and enforce the RECO provisions” but provides no analysis of
the costs related to RECO implementation or the ability of City staff to track every residential real
estate transaction. It fails to address how the ability (or lack thereof) of the City to implement RECO
requirements would have on the claimed GHG emissions reductions from a RECO. 1t fails to
address how inspection fees and fines associated with RECO implementation would impact home
buyers and home owners in Hayward in terms of the basic economics of home buying and home
ownership.

The report assumes a net compliance rate of 90%. It provides no analysis of the impact “short sale”
and foreclosed properties (which account for the majority of residential real estate transactions in
Hayward) would have on this compliance rate.

The report claims there is no “statistical data” that shows the Berkeley RECO has had “any effect on
home sales as compared with home sales in surrounding communities.” It fails to identify which
communities were included in this comparison. Regardless, the demand for residential real estate in
Berkeley is significantly higher than in other Alameda and Contra Costa County communities. It
ignores the fundamental difference between these communities and assumes that amenities and
demand is the same throughout the region. It also ignores the factors that drive home sales
(including public safety and school district performance) which could mitigate the problems RECO
compliance bring to real estate transactions in other communities characterized by attractive real
estate markets.

The purpose of this report is to determine if RECO is best for Hayward — not if it is best for
Berkeley. Many real estate professionals with extensive experience conducting transactions in
Hayward provided examples of how the point-of-sale requirements would be problematic including:

1. the impact of expensive retrofit work on declining home values;
the impact of disclosing mandatory retrofit requirements to potential home buyers;
the impact of mandatory retrofit requirements on home purchase financing;

problems associated with using real estate professionals to implement the RECO provisions;

e

the inability of many home owners and lower-income first-time buyers to afford retrofit work;
and

6. RECO requirements compounding the difficulty of selling Hayward homes.

None of these concerns, each specific to the residential real estate market in Hayward, were
addressed in the report.
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Possible RECO Triggers — Date Certain: Page 27

The report claims a date-certain trigger has an “advantage” over other triggers if it can be
“successfully implemented and enforced.” It ignores many factors that could impact successful
implementation including the ability of home owners to afford to pay for retrofit work and the impact
that mandatory requirements will have on private property rights.

The date-certain trigger receives additional support on page 28 but all of the reasons presented for
using this trigger are based on speculation. There are no examples of the successful implementation
of date-certain triggers in other communities.

Conclusions and Recommendations: Page 29

The report claims the three prescriptive RECO measures will “significantly reduce energy use and
are cost-effective.” This conclusion is based on incomplete analysis, generalizations about the
Hayward housing stock and a disregard for economic conditions and private property rights.

Recommended Retrofit Measures: Page 29

The report suggests the mandatory installation of low-flow plumbing fixtures but presents no link
between these items and the reduction of GHG emissions. The compliance options ignore any
energy efficiency work already completed by a homeowner that may make it difficult or impossible
to meet the “performance approach” requirement of increasing the HERS score by 10%.

Cost Cap: Page 30

There is no analysis about retrofit work performed on homes in Hayward to support the cost caps
presented in the report. The cap amounts appear to be based only on anecdotal information from a
limited number of retrofit contractors. There are no examples of costs to perform work on Hayward
homes or the ability of Hayward home owners to afford this work — regardless of the amount of the
cost caps.

Triggers: Page 30

The report acknowledges ““strong opposition” by the real estate community yet fails to directly
address any of the issues raised in written communication to the City of Hayward or during public
meetings prior to the preparation of the report. It states point-of-sale has “significant advantages”
but provides no description of these “advantages.” It claims the “grace period” to comply with
RECO requirements “may take pressure off buyers and real estate agents negotiating a sale.” This is
speculation unsupported by any analysis. It fails to address the concerns raised earlier including the
impact that disclosing the RECO requirements to a potential homebuyer may have on the
marketability of a home.

Appendix A. Analytic Method: Page 30
The modeling techniques that form a key foundation for the report are based on ““a reasonably

accurate profile of what existing conditions and energy-related features and efficiencies comprise an
average Hayward home.” (Emphasis added) This simplified approach — basing the performance
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outcomes on a “1,292 square foot existing 1-story house” (sic) overlooks entire Hayward
neighborhoods that do not match this description. Given that public policy impacting thousands of
home owners may be based on this report, it is impossible to predict the outcome of the mandatory
measures using a methodology that does not account for the diversity of the Hayward housing stock
or the basic feasibility of performing the mandatory retrofits.

The report refers to home energy cost data from “retrofits of smaller homes typically of Hayward”
yet provides no information about these homes including their climate zone location.

These oversights call into question the accuracy of the modeling technique and its value as a
foundation for public policy.

Appendix B. Detailed Cost Data: Page 36

Cost Data Set A: The report bases its retrofit cost estimates on data collected from “three home
performance contractors.” There is no information provided about these contractors, their
experience in general and their specific experience performing retrofit work on homes located in
Hayward.

The “adjusted cost data” presented in Table A-1 excludes costs associated with any interior repair
work that may be needed as a result of adding insulation via holes in the exterior of a home to be
retrofitted. These costs could be significant and should have been included in the modeling process.
Cost Data Set B: The report acknowledges the examples provided by “five Northern California

home performance contractors” may not be relevant to work performed in Hayward. This calls into
question the value of the data presented in Data Set “B.”

The conclusions and recommendations presented in the Research Report on a Hayward Residential
Energy Conservation Ordinance should be considered only as one subjective perspective on the
feasibility of a RECO. Additional analysis that accurately and objectively reflects the implications of
adopting a RECO in the City of Hayward is needed.

Sincerely,

David C. Stark, Public Affairs Director
Bay East Association of REALTORS®

CC:
Erik J. Pearson, AICP, Senior Planner, City of Hayward
Attachment:

Research Report on a Hayward Residential Energy Conservation Ordinance (RECO)
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Executive Summary

The Hayward Climate Action Plan, adopted on July 28, 2009, recommends the adoption of
a Residential Energy Conservation Ordinance that would require residential energy
improvements in existing buildings. City Council Sustainability Committee meetings held this
year on February 3" and June 2" presented major elements of a possible RECO, and the
kinds of options and choices associated with each of them. The purpose of this report is to
answer key questions that will inform the development of a RECO:

e What retrofit measures make sense to consider in Hayward, and what do they cost?
e How much energy do these measures save annually, and are they cost-effective?

e What is the amount of greenhouse gas reduction that results from specific retrofit
measures for an individual dwelling? And what is the aggregate greenhouse gas
reduction if measures are implemented citywide?

¢ How do the potential criteria that might trigger an ordinance such as remodels, point-of-
sale and date certain (explained in Section 6) affect how the City is able to meet its
Climate Action Plan goals?

The approach used to answer these questions includes a mix of existing research data,
utility energy use data and original analysis with building energy software.

Costs and Cost-Effectiveness

Individual retrofit measures such as duct sealing, attic insulation, air sealing and new gas
tank water heater cost on average in the range of $1,000 to $1,600. A combination of air
sealing plus either attic insulation or duct sealing or R-19 floor insulation cost on average in
the range of $2,400 to $3,000. Air sealing + attic insulation + duct sealing cost on average
in the range of $3,600 to $3,900. Other measures — usually a combination of four or more
individual measures — can average from $4,000 to $8,000 as shown in Tables 2a and 2b in
Section 4 of this report.

Table 1 below shows the typical range of paybacks with and without potential utility and tax
incentives based on the combination of installed cost and annual energy cost savings for
each retrofit measure or set of measures. The table is very conservative in that is assumes
no increased resale value of the house as a result of the energy improvements. With no
incentives, paybacks range from 25 to 34 years for all measures except air sealing + floor
insulation (36 years) and new gas water heaters (42 to 58 years). If incentives are included,
paybacks for all measures except water heaters range from 8 to 24 years.

If an increase in resale value from energy improvements is accounted for, paybacks are
reduced accordingly. For example, if 30% of the retrofit cost accrues to the resale value,
paybacks without incentives are also reduced 30% the range of 17 to 25 years (excluding
water heaters).

Table 1. Cost and Cost-Effectiveness of Retrofit Measures
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Air Sealing + R-38 Attic + Duct Sealing

Average Net Average

Average Payback Retrofit Payback
Retrofit with No Cost with with

Cost Incentives | Incentives | Incentives

Energy Retrofit Measures (%) (Years) $) (Years)
Duct Sealing $1,029 27.8 $415 11.2
R-30 Attic (from R-0) $1,178 24.6 $1,028 21.5
R-38 Attic (from R-0) $1,319 27.0 $1,169 23.9
Gas Water Heater EF=0.58 $1,400 58.1 $1,400 58.1
Air Sealing $1,411 33.9 $706 16.9
Gas Water Heater EF=0.62 $1,625 M8 $1,625 4.8
Air Sealing + Duct Sealing $2,440 31.0 $1,220 15.5
Air Sealing + R-30 Attic $2,589 291 $1,589 17.8
Air Sealing + R-38 Attic $2,828 31.2 $1,414 15.6
Air Sealing + R-19 Raised Floor $3,016 36.2 $1,508 18.1
Air Sealing + R-30 Attic + Duct Sealing $3,617 311 $1,809 15.6
$3,856 327 $928 7.9

Selected Energy Retrofit Measures

As covered with Table 2b in Section 4 of this report, several combinations of measures

(a) have an installed cost at or below $3,000; and

(b) have a simple payback without any incentives around 30 to 35 years; and

(c) reduce greenhouse gases in the range of 8% to 9%; and

(d) improve the Home Energy Rating System (HERS 2) score of the existing house by

more than 10% (explained in Section 3).

The retrofit combinations which that these criteria appear to be appropriate for consideration

as required improvements:

(1) Air Sealing + R-30 Attic Insulation (from no insulation)

(2) Air Sealing + Duct Sealing

(3) Air Sealing + R-19 Raised Floor Insulation (from no insulation)

Research Report on a Hayward Residential Energy Conservation Ordinance (RECO), 8/30/10
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RECO Recommendations

A review of the report analysis and data suggests a RECO that

e Gives the individual homeowner flexibility through several prescriptive choices as well
as a performance option in meeting the RECO requirements;

¢ Promotes retrofit measures with quality assurance that are cost-effective in securing
energy savings even without utility or other incentives;

e Achieves citywide reductions in greenhouse gas emissions in line with the Hayward
Climate Action Plan 2050 Single Family/Duplex RECO targets.

A RECO would include a list of Mandatory Features, Compliance Options (prescriptive or
performance), a Cost Cap, and a combination of Triggers to reach the City’s greenhouse
gas reduction goals.

Mandatory Features

Research done for other Bay Area RECOs indicates that a set of relatively inexpensive
measures which are cost-effective would be appropriate as minimum requirements for a
Hayward RECO. These include items such as low flow toilets, showerheads and faucet
aerators (generally offered at low cost or no cost by EBMUD); hot and cold water piping
insulation at least 5 feet from the water heater; exterior door weather-stripping; fireplace
closures; and simple furnace duct repair if tested duct sealing is not performed as part of a
compliance option.

Compliance Options
The homeowner would choose any one of the following four retrofit options:

Prescriptive Approach

1. Air sealing + R-30 roof/ceiling insulation ( if < R-13 existing roof/ceiling insulation)
2. Air sealing + duct sealing (if existing forced air heating system)
3. Air sealing + R-19 raised floor insulation (if no existing raised floor insulation)

.. or ..

Performance Approach

4. HERS 2 audit and rating on the existing house (costing approximately $700 to $900),
and any combination of retrofit measures which improve the HERS score by at least
10% or achieves a rating of < 120.
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Cost Cap

If the RECO is triggered by a permit request for a remodel with a valuation greater than
$50,000 (see below), there would be no cost cap on compliance which represents a

modest percentage increase in overall construction cost.

If the RECO is triggered by Point-of-Sale (if Point-of-Sale is used as a trigger), there would
be a cost cap of 1.0% of the sale price of the property. If the homeowner can demonstrate
that no compliance option can be achieved for less than the cost cap, any prescriptive

option without air sealing is acceptable.

If the RECO requirements must be met by all dwellings or older dwellings by a certain future
date (see the Date Certain trigger), there is a cost cap of 1.0% of the assessed valuation of

the property. If the homeowner can demonstrate that no compliance option can be achieved
for less than the cost cap, any prescriptive option without air sealing is acceptable

Impact of Triggers on Greenhouse Gas Reductions

The decision on the conditions or criteria which trigger the RECO requirements has the
major impact on the amount of citywide greenhouse gas reductions reached. Table 2
shows how, in the ten years following a hypothetical July 1, 2011 RECO effective date,
possible RECO triggers would result in the total amount of GHG reductions compared with
the Hayward Climate Action Plan (CAP) 2050 RECO goal for single family and duplex units.

Table 2. Single Family Greenhouse Gas Reductions from Different RECO Triggers

Eligibility X % of 2050

Gross % | Compliance | Total Metric| CAP Goal

Goal or Trigger(s) by 2021 Rate (%) |Tons/Year @ by 2021
2020 CAP Goal n/a n/a 639 1.6%
Remodels Only 2.1% 2.1% 240 0.6%
Point-of-Sale Only 34.3% 30.9% 3,600 9.2%
Remodels + Point-of-Sale 35.7% 32.1% 3,740 9.5%
All Dwellings by Date Certain (by 2021) 100.0% 81.0% 9,437 24.0%
Pre-1978 Dwellings by Date Certain (by 2021) 72.0% 58.3% 6,792 17.3%
Remodels + Older Dwellings Date Certain 73.4% 59.4% 6,921 17.6%
2050 CAP Goal n/a n/a 39,304 100.0%

Note 1: Assumes average CO2e reduction per dwelling unit = 882.34 Ibs./year based on the retrofit combinations

shown in Section 5, Table 4.

What seems clear is that the 2050 CAP goal is very ambitious for single family RECO, a
total of 39,304 metric tons/year of CO2e reduction. To move along the path toward the
2050 CAP goal at a reasonable pace by 2021, more than remodels will be necessary which

alone achieves only 240 metric tons/year or 0.6% of the way to the 2050 goal. An

ordinance for remodels and date certain or older homes would reach 6,921 metric tons/year

or 17.6% toward the 2050 goal.
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1. Introduction

The February 3, 2010 meeting of Hayward’s City Council Sustainability Committee included
a brief presentation and initial discussion on a possible Residential Energy Conservation
Ordinance (RECO). The June 2, 2010 meeting gave direction to City Staff and Consultants
to continue targeted research into a potential RECO) and to deliver findings of the research
to the Sustainability Committee in advance of its September 1, 2010 meeting.

A RECO requires energy efficiency upgrades to existing homes. While many jurisdictions
have adopted green building ordinances, these requirements only apply to new buildings.
A RECO addresses energy use by the existing building stock and therefore has a much
greater potential for overall energy savings and greenhouse gas reductions.

This report presents the major research data and analysis completed by Gabel Associates
since the June 2" Committee meeting. It summarizes research done with respect to the
following RECO development topics for single family and duplex dwelling units:

e Costs of typical residential retrofit energy measures

e Energy savings, energy cost savings and reduction in greenhouse gas (GHG)
emissions from a variety of retrofit measures

e Average reductions in GHG emissions per home from different energy measures
e Cost-effectiveness of retrofit measures
e Citywide GHG reductions from different RECO triggers

The work in this research effort was performed in June, July and early August, 2010 to
provide the best information that could be assembled for the Sustainability Committee to
consider before their next scheduled meeting. The methodology was developed to utilize
available existing home energy performance and energy use data combined with an energy
model calibrated to typical Hayward residential building conditions.

Multi-family buildings are not included in this initial research for a few reasons. In the
interest of time and the primary focus of this RECO, single family homes in Hayward are the
most important category of residential dwellings. Previous utility studies, such as the 2004
RASS study referred to and discussed in Appendix A of this report, show annual space
heating in the typical multi-family unit to be around half of that in a single family house.
Since 60% of dwelling units in Hayward are single family, single family and duplex units
represent approximately 75% of space heating in all residential buildings in Hayward. In
the East Bay, reducing space heating is one key to residential energy savings, cost-effective
savings and a large impact on carbon dioxide equivalent or CO2e reductions.

To account for the differences in the warming effect of various greenhouse gases,
emissions of various gases are expressed in terms of CO2 equivalent or “CO2e”. This
represents the amount of CO2 that would have the same relative warming effect as the
combination of greenhouse gases (GHG) actually emitted.

Because multi-family housing is likely to be included in a RECO, and RECO goals are in the

Hayward Climate Action Plan, multi-family RECO measures will be evaluated in a future
phase of research.
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2. Enerqgy Efficiency Measures

The home energy retrofit measures evaluated in this report are those selected as
appropriate in the Hayward climate zone from a list by the California Home Energy Retrofit
Coordinating Committee (CA HERCC). CA HERCC is an ad hoc group of over 90 energy
efficiency and program development/implementation experts from many agencies and
groups including the U.S. EPA, the California Energy Commission, the California Public
Utilities Commission, the California Air Resources Board, Pacific Gas and Electric
Company, Sacramento Municipal Utility District, the California Building Performance
Contractor’s Association, county and local governments, and non-governmental
organizations.

As part of its effort to coordinate, support and advance home energy efficiency retrofitting of
existing homes in California, CA HERCC completed a draft Recommended Technical
Specifications for Proposed Eligible Measures designed to clarify specific eligibility
requirements for a variety of retrofit incentive programs. The measures listed are:

e Air Sealing e New Heating System
e Attic Insulation e New Cooling System
¢ Duct Sealing (Existing) e New Water Heater
e New Sealed Duct System e Variable Speed Fan Motor
e Combustion Appliance Safety e Refrigerant Charge and Airflow
e Wall Insulation e Cool Roofs
e Raised Floor Insulation (above
Crawlspace)

Hayward is mild climate that is cool in winter and mild in the summer, and has very little air
conditioning. As a result, several items are eliminated from the above list: new cooling
system, variable speed fan motor, refrigerant charge and airflow and cool roofs.
Combustion appliance safety is functionally combined with air sealing as part of a single
energy measure, and a new duct system is not considered because of a high first additional
cost relative to the incremental improvement over sealing an existing duct system. This
leaves the following measures that were analyzed:

e Air Sealing e Raised Floor Insulation (above
e Attic Insulation Crawlspace)

e Duct Sealing (Existing) e New Heating System

e Wall Insulation e New Water Heater
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Air Sealing

Studies done over the past several decades confirm that the thermal envelope of typical
existing homes leak considerably as a result of many air gaps in their construction. This
leakage is associated with gaps in the roof or attic air barrier, sill plates at exterior walls,
door and window frames, mail chutes, electrical and gas service penetrations, cable TV and
phone lines, outdoor water faucets, dryer and other vents, exhaust fans, and room air
conditioners.

A qualified professional contractor (e.g., Home Energy Rater or certified home performance
contractor) can use diagnostic tools such as a blower door test to accurately measure an
existing home’s air leakage. By means of visual inspection, smoke testing, infrared camera
and blower door, air leaks can be identified and sealed with caulking and other means to
significantly reduce overall building leakage with a high level of quality assurance. Air
leakage reductions in the range of 40% to 60% are not uncommon. This process is more
comprehensive and more thorough in its reliance on tested quality assurance than what was
referred to as “weatherization” in earlier years.

After air sealing, a qualified practitioner also checks to make sure that combustion
appliances (e.g., gas furnace or wall heater, water heater, gas dryer) are venting properly to
ensure a safe level of Indoor Air Quality. The contractor may also install a carbon monoxide
(CO) alarm. Air sealing improves fire and combustion safety, improves moisture control and
increases occupant comfort by reducing drafts and increasing the radiant temperatures of
some the interior surfaces.

Air sealing is listed first as the essential retrofit measure in all major home retrofit incentive
programs, and is required before any insulation is added to the house. ltis first in “loading
order” because most other energy measures don’t make sense to install until significant
leaks have been plugged; and because it includes other important health safety and other
benefits beyond energy efficiency.

In interviews with staff from Gabel Associates, several home performance contractors cited
an air change rate per hour (ACH) of around 1.0 as typical for existing homes in the Bay
Area prior to retrofit air sealing work. This means that in one hour 100 percent of the air in a
home is replaced with air from outside the home. These home performance contractors
reported that the air change rate is commonly reduced to a post-retrofit value of 0.5 ACH as
a result of reasonably feasible and careful air sealing.

The above pre-retrofit air leakage rate value is consistent with the so-called “normalized
leakage” per home reported at 1.03 ACH to 1.24 ACH in a Lawrence Berkeley National
Laboratory paper titled “Air Leakage of U.S. Homes: Model Prediction” published 2007 by
Sherman and McWilliams (LBNL-62078).
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Schematic of Home Envelope and Sources of Common Air Leakage
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Blower Door Test Equipment
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Attic Insulation

After air sealing has been completed attic insulation should be evaluated. New insulation in
a previously un-insulated attic should be installed in accordance with the “Quality Insulation
Installation” (QIl) criteria specified in the Title 24 energy standards by a qualified contractor.
If there is already some existing attic insulation in place, the main issue is to decide whether
to upgrade it. That will depend on assessing both the quality of the previous installation as
well as the thickness of the existing insulation. Installation flaws that can seriously degrade
the thermal performance of the insulation include:

e Insulation not in contact with the air barrier;
e Gaps or voids in the insulation that leave some areas not insulated;
¢ Compression of the insulation reducing the thickness and rated R-value.

It is not uncommon for poorly installed insulation batts to have their overall rated R-value
effectively reduced by 20% or 40% or more because of these problems. For example,
existing “R-13” labeled insulation batts may be providing an effective thermal resistance of
only R-9 or less based on a multitude of flaws with the original installation.
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The current Title 24 energy standards require that an upgrade to attic insulation in Hayward
(Climate Zone 3) must achieve a minimum of R-30 which is equivalent to a 9.5 inch
thickness of blown-in or batt insulation. Major home energy retrofit incentive programs
generally require that attic insulation be upgraded to R-38 (e.g.,12 inches thick) to be
eligible for energy rebates. Section 4 of this report discusses the differences in cost-
effectiveness based on the pre- and post-retrofit attic insulation levels in the mild San
Francisco Bay Area climate.

Poor Installation of Roof Insulation: Compression and Gaps

e

Photo courtesy of Rick Chitwood
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Sealing Existing Duct Systems

The extent to which duct systems in existing homes contribute to heating and cooling
energy use has been a subject of much study since the late 1980s. Research work done in
the 1990s “showed that air duct losses on the order of 35% were typical in residential
construction (Jump, et at, 1994)” as summarized in a 2001 paper by John A. Bryant.
Interviews of Bay Area home performance contractors by Gabel Associates indicate that
tested duct leakage in existing homes is typically in the range of 30% to 35% or higher.

One home performance contractor who tested the duct leakage in 200 existing homes in the
past few years reports that the average duct leakage value was 37.5%.

Quialified technicians use duct testing equipment to (a) measure the overall leakage of an
existing or new duct system; (b) find leaks in the system; (c) employ several different
methods to seal duct leakage and (d) re-test the system to achieve the specified level of
performance. In existing California homes, the goal of sealing existing ducts is established
in the state’s Reference Appendices for the 2008 Building Energy Efficiency Standards,
Table RA3.1-2. This table sets leakage criteria as a percentage (%) of total fan flow for
sealed and tested altered existing duct systems at 15%, a value that Bay Area home
performance contractors indicate they achieve in a very high percentage of homes.

Duct Testing Equipment

Photo courtesy of directindustry.com
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Wall Insulation

Prior to the 1970s, which included the 1973 Oil Embargo and the initial 1978 Title 24
building energy standards, most existing homes in the Bay Area were built with no wall
insulation. While insulating walls is a potentially important option in reducing home energy
use, there can be a significant cost with this upgrade if interior sheetrock or plaster or other
interior siding has not already been removed as part of a major alteration.

When interior and exterior wall sidings are not removed, insulation is blown into the cavities
by drilling holes between the wood studs, injecting the insulation, patching the holes, and
applying or repairing the finish. If holes are drilled through interior dry wall, holes can be
filled and smoothed, but the surface must be repainted. Holes cannot be drilled through
plaster, as plaster will crack; or through any material that cannot be easily repaired (e.qg. tile
or unpainted wood). Insulation can also be blown in through holes in exterior sheathing, but
the process involves similar limitations with respect to exterior siding and finishes.

For the purpose of this study, the cost of upgrading wall insulation is assumed to be blown-
in through inside dry wall of exterior walls, with all steps taken to repair and prepare the dry
wall without repainting. The idea is that a homeowner having already decided to repaint the
interior of the house might choose to add the extra cost to insulate the walls.

Retrofit Blown-in Wall Insulation

Photo courtesy of northerninsulation.biz
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Raised Floor Insulation

Most existing homes built prior to the 1970s as discussed above also have no insulation in
the raised floor over unconditioned areas such as crawl spaces, garages and unheated
basements. If above an accessible crawl space, insulation is typically installed between
floor joists. Quality installation means ensuring that insulation batts are in full contact with
the air barrier (e.g., subfloor); and that mechanically fastened netting or fabric ensures the
insulation does not sag or droop or is compressed. In some instances, a vapor barrier on
the floor of the crawl space may be required to reduce moisture.

If raised floor joists are open below to an existing garage or basement space or to an
outdoor area, installation of insulation may be relatively easy.

The cost data for upgrading floor insulation in this study is based on an accessible crawl
space with a minimum height of 18 inches.

Raised Floor Insulation
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New Space Heating

While replacing an older, inefficient forced air furnace may significantly reduce energy use,
space heating equipment as a retrofit measure is not included in this evaluation of potential
RECO retrofit measures. This exclusion is based on two significant issues:

(1) A condensing furnace upgrade alone — without altering the existing duct system —
is normally in the range of $3,000 to $5,000 according to a reputable local
mechanical heating contractor; and,

(2) Federal appliance (NAECA) standards do not allow local jurisdictions to establish a
prescriptive requirement for furnace efficiency that exceeds the national minimum of
78% AFUE.

New Water Heating

Because replacing a standard gas tank water heater is normally in the range of $1,200 to
$1,800 (as reported in Section 3), first cost is not an insurmountable barrier in considering it
for a RECO ordinance. While water heater efficiency is regulated by NAECA, an energy
performance approach can essentially circumvent the federal appliance standards
restriction if a local code does not explicitly prescribe installing a high-efficiency water
heater. A new gas water heater was included in the study as a performance option.

Appliances and Permanently Installed Lighting

The California Home Energy Rating System for existing homes (HERS 2) includes both
audit and analysis of an inventory of major appliances including refrigerator, stove/range,
dishwasher and washing machine; as well as the presence of a swimming pool, spa, well
pump or sewer grinder pump. A listing of fixed (permanently installed) indoor and outdoor
lighting is also included. However, while these items have an impact on overall home
energy use and CO2-e emissions, they are excluded from this particular study for several
reasons:

(1) Given the limited time available within which to conduct this study, the main focus
has been on reducing space heating and water heating energy use which together
comprise almost 70% of the energy use and CO2 emissions of a small existing
Hayward home.

(2) Improving the efficiency of major appliances and fixed lighting which total around
25% of the home energy use is based on a series of many incremental steps for
which average cost data is more difficult to obtain.

(3) Possible prescriptive measures do not include appliances, and probably will not

include lighting. A separate analysis of upgrading fixed lighting efficiency may be
done in future work.
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(4) Previous work by Gabel Associates for the City of Berkeley studying the HERS 2
rating index indicates that improvements to appliance and lighting efficiency do not
significantly improve the overall HERS 2 score as compared with measures that
reduce space heating and water heating.

For further description and discussion of the HERS 2 rating system, see Section 3.
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3. HERS Description and Incentives

HERS 2 Software

The California Home Energy Rating System for Existing Homes — known as “HERS Phase
II” or “HERS 2” -- is a residential building energy audit and rating system that has been
established by California Public Resources Code 25942. The main goals of a HERS 2
Rating as described by the California Energy Commission (CEC) are “a consistent, accurate
and uniform rating based on a single statewide rating scale; and estimates of potential utility
bill saving and recommendations on cost-effective measures to improve energy efficiency.”

The HERS rating includes (a) a detailed home energy audit including a field inspection and
different tests performed by a certified HERS Rater; (b) an energy analysis of the existing
conditions to determine the HERS score; and (c) a standardized report which identifies
which retrofit measures are most cost-effective based on specific existing house conditions,
the cost of measures and projected annual energy cost savings.

HERS 2 Rating Label for Existing Homes

California Home Energy Rating Certificate

Poor YOUR HOME Best
Energy Energy
Performance Performance

250 240 230 220 210 200 190 180 170 160 | 150 140 130 120 110 00 90 &0 70 60 50 40 3 01 0

Range for typical existing home 101 ~250 High Energy Efficiency / Solar Home

2008 Standards New Home

Site Information
Address
123 Jones Street
Anywhere, California 9410x

Net Zero Energy Home

Energy Impact Official Home Energy Rating
in conformance with the requirements of the California
Energy Commission

www.energy.ca.gov

Greenhouse Gas Emissions
Carbon Dioxide xxx tons/year
Energy Consumption
Electricity (kWh/year)

General Information
Conditioned Floor Area 2,200 ft?

Cooling . Bedrooms 4
Lights _ House Type Single Family
Appliances i Foundation Type Slab-on-Grade

Total

Natural Gas (therms/year) Energy Efficiency Features

HERS Provider:

Space Heating _ Insulation
Water Heating o Ceiling R-19 Acme Energy Rated Homes
Total Wall R-11 934 Energy Efficient Way
Operating Cost ($/year) Floor over crawlspace None Power Junction, California
Electricity o Slab Edge None www.AcmeEnergyRatedHomes.com
Gas . ‘Windows . .
Total o Frame Aluminum Rat.mg Information
Renewable Energy Production Glazing  Single Rating Number  xo0ocyyyy
Certified Rater EEH, Inc.

None Heating System

Ancillary Energy Uses
Swimming pool
Spa
Landscape lighting

Gas furnace, 0.80 AFUE
Unsealed air distribution ducts
Cooling System
None
‘Water Heating System
Gas storage type, 0.52 EF
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The HERS rating certificate (shown above) indicates how the projected annual energy use
of an existing home compares to the same home which just meets the 2008 Title 24
Building Energy Efficiency Standards. The 2008 Title 24 home is defined as having a score
of 100, while a Net Zero Energy home has a HERS score of zero. Existing homes often
have scores above 100 (e.g., 150 to 200). The HERS rating has been developed to be
independent of the behavior of residents, and is based solely on the physical characteristics
of the existing house including roof, walls, floor, windows, overall building leakage,
mechanical system and ducts, water heater, lighting and major appliances.

Recently released HERS 2 software was approved on July 28, 2010 by the California
Energy Commission. The main energy calculation within the HERS 2 software is a
residential hourly computer simulation or energy model (e.g, Micropas or Calres) that has
been used and revised by the CEC since it was first used for Title 24 compliance of new
buildings in 1983. Aside from calculating annual time dependent valuation (TDV) energy
use -- the basis of the 2008 Title 24 standards and the HERS 2 rating -- it also calculates
annual building site energy use of natural gas and electricity. As the EPA Highway Mileage
tests the relative performance of a car’s gasoline mileage independent of an individual’s
personal driving style or particular traffic conditions, the computer simulation within the
HERS 2 software provides a good relative indicator of the impacts of specific energy design
improvements to an existing or base case building design.

The HERS 2 computer simulation models the heat transfer in and out of the house through
every surface — roofs, walls, floor, windows — as well as through natural infiltration, and
including the typical internal gain from people, lights, appliances, TVs, computers and other
items plugged into electric outlets. The program does this calculation for all the hours in the
year — 8,760 hours — based on local hourly weather data, the position of the sun, how much
solar gain enters the house through the area and orientation of windows, and so on; and
based on the specified daytime and nighttime thermostat settings.

Most useful and interesting about computer simulations is that they keep everything about
the building energy design and the weather constant except for the energy features that
change from one run to the next. As a result, it is possible to isolate the effects of particular
energy efficiency measures or combinations of measures. The value of parametric studies is
to get a better understanding of the relative performance of different energy measures. This
type of energy software — in the hands of experienced users with attention paid to operating
assumptions, occupant assumptions, accurate inputs of building design features, and
knowledge of how the program is modeling specific features -- has a good track record in
ranking the energy impacts of different energy design choices.

One of the great challenges in interpreting the results of energy software is ensuring that
total predicted energy use is reasonably similar to what a typical real-world building with the
exact same modeled design specification will actually use. In this study, we have had the
cooperation and assistance from PG&E which provided average utility data for the
approximately 29,000 single family units and single family attached (duplex) units in
Hayward. Because the Base Case model is calibrated to real energy use data in this study,
the HERS 2 energy software is helpful in predicting relatively accurate energy use effects of
different retrofit measures. This is the basis of the approach used to estimate energy
performance and cost-effectiveness.
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Residential Energy Retrofit Incentives

There are a variety of home energy retrofit incentives and tax credits currently available,
soon-to-be available or possibly to be implemented within the next year. Prescriptive
incentives are based on verifying the installation of one or more identified measures by a
qualified contractor. Performance incentives are based on installing one or more measures
resulting in a certain amount of energy savings as calculated by the HERS 2 software. A
summary of these incentives is expected this fall under the statewide program name
“Energy Upgrade California” which will have a web site providing details and eligibility rules
for these rebates and financing opportunities.

PG&E Incentives

Current prescriptive incentives include specific amounts for individual retrofit measures such
as $150 for insulating at least 1,000 square feet of attic space to R-30; and $100 for sealing
and testing of existing duct systems. Added to that is a $1,000 incentive beginning in the
fall, 2010 through March, 2012 for the combination of air sealing, R-38 attic insulation and
duct sealing.

Performance-based utility incentives will be based on the following eligibility criteria:

e $2,000 or half the project cost, whichever is less, for upgrades which reduce the HERS
rating score by at least 20%;

e Each additional 5% reduction earns another $375 up to a total of $3,500 or half the
project cost.

Federal Tax Credits (Pendinq)

U.S. Home Star Silver prescriptive incentives are part of the energy bill pending in Congress
which may be approved and funded by the end of the year. Home Star Silver would provide
rebates to homeowners of up to $3,000 for specific energy upgrades, and up to 50% of the
project cost (whichever is less).

U.S. Home Star Gold performance incentives would provide rebates up to $3,000 for
upgrades which reduce the HERS rating score by at least 20%; and up to $8,000 when
additional savings are achieved.

PACE Financing

PACE (Property Assessed Clean Energy) programs were established to enable local
governments to finance renewable energy and energy efficiency projects on private
property, including residential, commercial and industrial properties. The chief advantage
for the building owner is very low or no upfront cost. Most PACE financing has been on
hold since a July 6, 2010 statement by the Federal Housing Finance Agency (FHFA)
indicating that senior PACE liens are in violation of their standard mortgage contracts. Shile
a national legislative strategy is in place to mitigate the position of the FHFA, the ultimate
fate of PACE financing is in doubt. In California, PACE funding has been designed to fund
residential energy efficiency projects which reduce the HERS rating score by at least 10%.
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4. Cost of Measures, Enerqgy Savings and Cost-Effectiveness

To establish the current costs of standard retrofit measures for a typical Hayward home,
two sets of cost data were gathered from a total of seven certified home performance
contractors. Table 1 in the Executive Summary (and distilled from the full data in Tables 3a
and 3b presented in this section) shows a number of measures according to their average
cost. Section 2 contains a discussion of the retrofit measures. Descriptions of terminology
in these tables are included at the end of this section.

An important aspect of the research into the cost-effectiveness of energy retrofit measures
is to obtain current, real-world installation costs. The general approach used in obtaining
this information was to use two sources of data:

e Cost Data Set A. Data from two Bay Area home performance contractors operating in
the East Bay who completed a detailed spreadsheet developed specifically for this study
by Gabel Associates; and,

e Cost Data Set B. Data obtained via a utility company whose consultant compiled similar
current information from five home performance contractors operating in the Bay Area
and in other parts of Northern California.

The data is presented in Appendix A, Detailed Cost Data. A summary of the average cost
for each retrofit measure is included in Table 1b in the Section 5.

Tables 5a and 5b summarize the results of study in illustrating several important impacts of
installing various home energy retrofit measures, followed by a description of key terms.
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Table 3a. Retrofit Energy Savings and HERS Ratings

Existing Home + Energy Retrofit Measures (ERMs)
Total Space Annual  |Improvement
& Water | Adjusted Gas inHERS | Annual CO2e
ERM Heating HERS Saving Rating Reduction

# |Description of Measures (Therms/Yr) | Rating | (Therms/Yr) (%) (Lbs.fY1)

BC: Base Case Home with No Attic Insufation 499 194 NA NA NA
1 |BC + Air Sealing 461 184 38 5% 445
2 |BC + R-30 Attic 455 172 43 11% 511
3 [BC + R-38 Attic 454 171 44 12% 522
4 |BC + Air Sealing + R-30 Attic 418 161 81 17% 951
5 |BC + Air Sealing + R-38 Attic 416 160 82 18% 967
6 |BC + Duct Sealing 465 182 34 6% 396
7 |BC + Air Sealing + Duct Sealing 427 173 71 1% 841
8 |BC + Air Sealing + R-30 Attic + Duct Sealing 393 152 105 22% 1,242
9 [BC + Air Sealing + R-38 Attic + Duct Sealing 392 151 107 22% 1,268
10 |BC + DHW EF=0.58 477 190 22 2% 257
11 |BC + DHW EF=0.62 463 188 35 3% 415
12 |BC + Air Sealing + R-13 Walls 385 158 113 19% 1,335
13 |BC + Air Sealing + R-19 Floor 423 173 76 11% 890
14 |ERM 8 + R-13 Walls 314 125 184 36% 2,171
15 |ERM 8 + R-19 Floor 355 136 143 30% 1,687
16 |ERM 8 + R-13 Walls + R-19 Floor 290 120 209 38% 2,462

Table 3a can be used to understand the natural gas savings and HERS rating adjustment
due to the installation of a specific energy retrofit measures (ERM) or combination of ERMs.
For example, compared to the base case (BC), Air Sealing (ERM 1), reduces annual natural
gas use by 38 therms and improves the HERS rating by 5%.

The improvement in the Adjusted HERS Rating (%) is a significant metric because it's used
as the basis for performance incentives as explained in the previous section.

The “Average Payback with No Incentives” represents the simple payback of the measures
(Cost / Annual Energy Cost Saving) with no incentives or rebates from the utility company,
or any tax credits from the federal government. To illustrate the potential impacts of
incentives, the last two columns include the combined impacts of prescriptive home energy
retrofit rebates from PG&E and expected U.S. Home Star Silver prescriptive tax credits not
yet funded by Congress.

Of particular note are several ERMs which (a) have an installed cost at or below $3,000; (b)

have a simple payback without any incentives of around 30 to 35 years; and (c) improve the
HERS rating score by more than 10%. The ERMs which meet all three criteria are:
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ERM 4. Air Sealing + R-30 Attic Insulation (from an R-0 attic)

ERM 5: Air Sealing + R-38 Attic Insulation (from an R-0 attic)

ERM 7: Air Sealing + Duct Sealing

ERM 13: Air Sealing + R-19 Floor (from an R-0 raised floor over a crawl space)

Utility company performance-based retrofit incentives and the U.S. Home Star Gold
incentives both require that homes be improved by at least 20% using the HERS 2 rating
score to be eligible for those programs. ERMs which meet the 20% threshold include:

ERM 8: Air Sealing + Duct Sealing + R-30 Attic Insulation (from an R-0 attic)
ERM 9: Air Sealing + Duct Sealing + R-38 Attic Insulation (from an R-0 attic)
ERM 15: ERM 8 + R-19 Floor (from an R-0 raised floor over a crawl space)
ERM 16: ERM 8 + R-13 Walls (from R-0) + R-19 Floor)

Table 3b. Retrofit Costs and Paybacks

Existing Home + Energy Retrofit Measures (ERMs)

Average Net Average

Improvement| Average Payback Retrofit Payback
in HERS Retrofit with No Cost with with

ERM Rating Cost Incentives | Incentives | Incentives

# |Description of Measures (%) 63 (Years) ($) (Years) '
BC: Base Case Home with No Attic Insufation NA NA NA NA NA
1 |BC + Air Sealing 5% $1,411 33.9 $706 16.9
2 |BC + R-30 Attic 11% $1,178 24.6 $1,028 21.5
3 |BC + R-38 Attic 12% $1,319 27.0 $1,169 23.9
4 |BC + Air Sealing + R-30 Attic 17% $2,589 29.1 $1,589 17.8
5 |BC + Air Sealing + R-38 Attic 18% $2,828 31.2 $1,414 15.6
6 |BC + Duct Sealing 6% $1,029 27.8 $415 11.2
7 |BC + Air Sealing + Duct Sealing 11% $2,440 31.0 $1,220 15.5
8 [BC + Air Sealing + R-30 Attic + Duct Sealing 22% $3,617 31.1 $1,809 15.6
9 [BC + Air Sealing + R-38 Attic + Duct Sealing 22% $3,856 32.7 $928 7.9
10 |BC + DHW EF=0.58 2% $1,400 58.1 $1,400 58.1
11 |BC + DHW EF=0.62 3% $1,625 41.8 $1,625 41.8
12 |BC + Air Sealing + R-13 Walls 19% $4,275 34.2 $2,275 18.2
13 |BC + Air Sealing + R-19 Floor 11% $3,016 36.2 $1,508 18.1
14 |ERM8 + R-13 Walls 36% $6,481 31.9 $2,481 12.2
15 |[ERM 8 + R-19 Floor 30% $5,222 33.1 $1,611 10.2
16 |ERM 8 + R-13 Walls + R-19 Floor 38% $8,086 35.1 $4,086 17.7

Note 1. Includes combined Prescriptive incentives from PG&E and U.S. Home Star Silver program
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BC. For the purposes of this study and in the previous tables, the Base Case is the pre-
retrofit home that is 1,292 square feet and has no attic insulation detailed in Appendix A

ERM#. The Energy Retrofit Measure number that represents one retrofit scenario in which
one or more energy efficiency measures are installed as compared with the Base Case
Home with No Attic Insulation (ERM-0).

Description of Measures. The existing Base Case (BC) plus one or more retrofit items
added to test their impact. ERMs #15 through #18 include all ERM-8 features and add to
that other items listed.

Total Space + Water Heating (Therms/Year). The total annual natural gas use for space
heating and water heating combined as calculated by the HERS 2 energy software; and
normalized according to average Hayward home utility data (explained in Section 4.)

HERS Rating (Adjusted). The HERS 2 rating generated by the HERS 2 software for the
specific energy retrofit measure(s) listed; and, in some instances, adjusted to account more
accurately for some aspect of the installed features than the software is currently capable of
modeling (see findings in Section 7.) The lower the HERS rating number, the more energy
efficient the building.

Annual Gas Savings (Therms/Year). The annual natural gas savings as a result of the
installation of the ERM as compared with the Base Case home with no attic insulation.

Reduction in HERS Rating (%). The percentage reduction in the adjusted HERS Rating
score for the listed ERM as compared with the Base Case Home with No Attic Insulation.

Annual CO2e Reduction (Lbs.). The annual reduction in CO2-equivalent greenhouse
gases according the conversion factors used in the Hayward Climate Action Plan: 11.79 Lb.
CO2e/Therm and 0.49 Lb. CO2e/KWh. This value is discussed further in Section 5.

Average Retrofit Cost ($). The average cost obtained for ERMs as explained in Section 3.

Average Simple Payback (Without Incentives) . This is the payback of installing the
retrofit measure, expressed in years, without accounting for any incentives or rebates. The
formula used to calculation this value = (Average Retrofit Cost in $) / (Annual Gas Saving in
therms/year) x (unit cost of gas in $/therm). The unit cost used is $1.104/therm which is the
average unit cost paid by Hayward homeowners from 2007 through 2009.

Average Payback (With Incentives). The Simple Payback (without any incentives) is
adjusted to include the net reduced installation cost to the homeowner of each ERM taking
into account current or expected PG&E prescriptive incentives and the U.S. Home Star
Silver prescriptive incentives. The U.S. Home Star program legislation has not yet passed
or been funded by the Congress.
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5. Greenhouse Gas Reductions

In addition to the results of the study summarized in Section 4, CO2-e reductions for each
energy retrofit measures have been calculated. From this information, and from data from
City staff on the demographics of key energy-related features of single family and duplex
dwelling units in Hayward, it is possible to establish the larger impacts of a Hayward RECO
with respect to citywide CO2-e greenhouse gas reductions and the goals contained in the
October 8, 2009 Hayward Climate Action Plan (CAP).

The CAP calls for reducing 639 metric tons per year of CO2-e in single family homes by
2020 and reducing 39,304 tons/yr by 2050. It also calls for reducing CO2-e in multi-family
units 993 tons/yr by 2020 and 33,033 tons/yr by 2050.

The CO2e reduction calculations shown in Table 4 have been done assuming all single
family and duplex units meet the proposed RECO requirements. These results are adjusted
in Table 5 to reflect the total percentage (%) of single family units affected by a RECO over
a 10 year period based on different trigger requirements such as Remodels, Point-of-Sale
and Date Certain discussed further in the next section.

Table 4. Summary of GHG Impacts on Single Family Units

Total Annual CO2e | Annual CO2e
ERM Dwelling | Reduction Reduction
# |Description of Measures Units (Lbs./Unit) | (Metric Tons)
4 [Air Sealing + R-30 Attic (Qll): from R-0 attic 8,189 951 3,531
7 |Air Sealing + Duct Sealing 14,205 841 5,417
13 |Air Sealing + R-19 Floor (accessible crawl spaces) 3,810 890 1,538
Exempt: 10% 2,912 0 0
Totals: 29,116 10,486

Table 4 assumes that all single family and duplex units are upgraded under a RECO
ordinance that exempts 10% of all units (e.g., extreme financial hardship, medical
disabilities of the owners) while requiring the following of eligible units:

Homes with un-insulated attics are retrofitted with air sealing + R-30 attic insulation.
This is estimated as 34% (from RASS study) of the 26,761 units (from City of
Hayward data) listed as having attic spaces = 9,099 units. When reduced by 10%

exemptions this value = 8,189 units.

Homes with some existing attic insulation or with no attics would be required or
encouraged to retrofit with air sealing + duct sealing if there is a forced air system.
This would be all the remaining units with forced air furnaces which, according to City
data, is 83% of all homes (i.e., 17% of homes have wall heaters). So: (29,116 —
9,099) x 0.83 = 20,017 x 0.83 = 16,614 units in this category. When reduced by 10%

exemptions this value = 14,205 units.

Homes with wall heaters and no attic or existing attic insulation would be required to
retrofit with air sealing + R-19 raised floor over an accessible crawl space. The
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remaining total dwelling units not included above = 4,234 units in this category.
When reduced by 10% exemptions this value = 3,810 units.

Under a Date Certain RECO in which all single family and duplex units meet RECO
requirements by the end of 2020, and assuming a 100% compliance rate, the overall
citywide reduction in CO2e is projected to be 10,486 metric tons. Table 5 shows the 10
year performance of a RECO with the above required retrofit measures assuming that there
is a 100% compliance/enforcement rate only for the remodels trigger, and a 90%
compliance/enforcement rate for Point of Sale and Date Certain.

e Remodels are projected to reach 2.1% of single family units;
e Point-of-Sale is projected to reach 34.3% x 0.90 = 30.9% of single family units;
e Date certain is projected to reach 90% x 0.90 = 81% of single family units.

Table 5. Hayward Climate Action Plan Metrics

Single Family/Duplex RECO Triggers
Remodels Point-of-Sale | Date Certain
2020 CAP Goal by 2021 by 2021 by 2021 2050 CAP Goal
Eligibility x Compliance Rate n/a 2.1% 30.9% 81.0% nfa
Total Metric Tons/year 639 240 3,601 9,439 39,304
% of 2050 CAP Goal 1.6% 0.6% 9.2% 24.0% 100.0%
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6. Findings and Recommendations

As presented in earlier meetings of the Sustainability Committee on February 3 and June
2" Hayward is a relatively mild Bay Area climate with a modest amount of space heating
and very little cooling. As a result, retrofit measures that may pay back more quickly in
inland areas of the state have much longer paybacks in coastal areas. The results show a
wide range of paybacks, generally over 25 years without incentives. The majority of the
measures and measure combinations can be installed for under $5,000 and many improve
the HERS rating by more than 10% for $3,000 or less.

The study shows that even in Hayward’s mild climate, and without incentives, the installation
of air sealing results in relatively acceptable cost effectiveness. In particular, several retrofit
combinations look promising:

e Air Sealing + R-30 Attic (if the existing attic is un-insulated)
e Air Sealing + Duct Sealing (if there is an existing forced air system with ducts)
e Air Sealing + R-19 Floor (over an accessible crawlspace or other unconditioned area)

Other benefits of these retrofit combinations include:

e Each averages between $2,500 and $3,000 in installed cost without incentives
e Average annual COZ2e reduction ranges from 841 to 951 pounds per year; and,
e The reduction in the HERS 2 rating is 11% to 17%.

Additionally, many retrofit measures add real and substantial value beyond energy and cost
savings. For example, air sealing provides several additional co-benéefits:

(1) Air sealing improves fire and combustion safety, and also improves indoor air quality
which can include the installation of a carbon monoxide (CO) sensor;

(2) Air sealing increases the value of the home and/or improves marketability in the eyes
of prospective educated buyers; and,

(3) Air sealing is a key measure that must be installed to be eligible for several utility and
potential federal incentive programs.

Possible RECO Triggers

Remodels

The most common RECO trigger, remodels, requires that an application and set of
construction drawings for permit be approved by the building department. This trigger is
generally defined as a minimum construction cost. For example, the City of Berkeley RECO
has set the remodel cost > $50,000. Typically this would be a 200 sq.ft. or 250 sq.ft.
addition to existing house, or substantial home remodels that make other improvements.

In this scenario, the cost of RECO compliance is considered a reasonable incremental cost
as compared with the overall permitting and construction costs.
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Based on recent Hayward permit data, 600 single family and duplex units are expected to
undergo a remodel in the next 10 years that would be affected by this trigger; or only 2.1%
of all dwelling units. As shown in Table 5, this would reduce CO2e by 240 metric tons/year
as compared with the relatively low Hayward CAP 2020 goal of 639 metric tons/yr for single
family and duplex homes. Therefore, remodels alone reduce CO2e only 0.6% of the total
CO2e reduction called for by the CAP by 2050 for Single Family RECO.

Point of Sale

Point of Sale is a trigger that has been in place for many years within the Berkeley and San
Francisco RECOs. Either the seller fulfills RECO requirements prior to sale, or the buyer
verifies RECO compliance within a certain number of months after the transfer of title (i.e.,
time after sale). The grace period provided to the buyer is 12 months in Berkeley and 6
months in San Francisco. The grace period could be a longer period such as 24 or 36
months if the City can track and enforce the RECO provisions after transfer of title.
Depending on how the City decides the policy, an investor who purchases a home and
resells it within the grace period might or might not be exempt from the RECO requirements.
For example, Berkeley allows a property to be re-sold within the time-after-sale grace period
without requiring RECO compliance.

The percentage (%) cap on homeowner spending to meet the requirement under the Point
of Sale trigger is based on the property purchase price. Assuming an annual average of
1,000 single family and duplex units sold in Hayward, the Point of Sale trigger alone would
reach 34.3% of homes by 2020. With a net compliance rate of 90%, that would reduce
CO2e by 3,601 metric tons/yr and achieve 9.2% of the 2050 CAP greenhouse gas reduction
goal. With some overlap, the combined Remodel and Point of Sale might succeed in
reducing CO2e by 9.4% of the 2050 CAP goal (see Table 2 in the Executive Summary).

A considerable obstacle in adopting a RECO implementing the Point of Sale trigger is the
strong opposition by local real estate agents who have appeared at public meetings to
express their concern that this trigger unfairly targets their clients. Our research has not yet
identified any statistical data that the Berkeley Point of Sale RECO has had any effect on
home sales as compared with home sales in surrounding communities since the Berkeley
RECO first took effect.

Date Certain

A potential RECO trigger that was discussed but not implemented in the revised Berkeley
RECO is what has been termed “Date Certain”. This is the scenario in which all dwelling
units covered by the RECO — or only older homes built before 1978-- must meet compliance
requirements by a certain or fixed date (e.g., 10 or 12 years from the RECO effective date).
As discussed briefly at the June 2" Committee meeting, the advantage over other triggers
is much greater market penetration of quality home energy retrofits if this can be
successfully implemented and enforced.

Research Report on a Hayward Residential Energy Conservation Ordinance (RECO), 8/30/10 Page 27



Table 5 assumptions for this trigger are a total of 10% of homes exempted for as yet non-
specific reasons, and a compliance/enforcement rate of 90% of eligible dwellings for a net
penetration of 81% of single family dwellings. Based on this rate, 2020 reductions in CO2e
are projected at 9,439 metric tons/yr, or 24.0% of the CAP 2050 greenhouse gas reduction
goal. If only older homes are targeted (e.g., built prior to 1978 Title 24 energy standards),
2020 reductions in COZ2e are projected at 6,792 metric tons/yr, or 17.3% of the CAP 2050
greenhouse gas reduction goal. Because 2020 is one-quarter of the way from 2010 to
2050, a Date Certain ordinance can keep the pace of CO2e reductions set by the CAP 2050
greenhouse gas reduction goal.

The main disadvantage and obstacle of a Date Certain approach is the great likelihood that
the vast majority of homeowners simply wait until very close to the final deadline (e.g., 2019)
to take RECO compliance seriously and have the required retrofits installed only at the last
moment to avoid a fine. Additionally, there is the risk that public pressure might persuade a
future City Council to delay the ordinance, reduce the requirements or rescind it entirely.

However, there are other ways of considering the Date Certain trigger that may make it an
attractive option that would work well within a larger context.

(1) Knowing that their home would eventually require certain energy efficiency
improvements, homeowners will be more likely to use whatever incentives are
available to get the work done sooner than later along with lower utility bills and other
benefits.

(2) A delay by most homeowners in complying with a Date Certain ordinance has several
implementation advantages. It allows time for the City to get the basic RECO
procedures in place, test them out, do education and outreach to the community,
develop the web site, and generally get the RECO functioning before large numbers
of homeowners are ready to file and comply.

(3) Date Certain allows the City to conduct a mid-course review of the ordinance three to
five years after it takes effect to determine how well the projections of energy
savings, CO2e reductions and cost-effectiveness of the required retrofits compare
with monitored data. A review could lead to a mid-course correction to the ordinance
concerning implementation procedures or the types of RECO measures required for
compliance. An important question to consider is how to ensure that the right kind of
future data can be gathered to conduct a review in, for example, 2016.

(4) Even if the Point of Sale or Time After Sale trigger is not implemented, some
percentage of home sellers in Hayward will be motivated to voluntarily meet the
RECO requirements to achieve a marketing advantage. And educated home buyers
are likely to place a competitive value on a home which has already met RECO.

(5) Given the challenges in planning and implementing effective tracking, notification and
enforcement of a RECO affecting a large fraction of single family homes, there would
be several years during which City staff could work out the most efficient way to
manage the administration of the ordinance preceding the final deadline.
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Conclusions and Recommendations

This study establishes that there are three good and generally equivalent combinations of
prescriptive RECO measures for typical single family Hayward homes that significantly
reduce energy use and are cost-effective. We recommend that all three retrofit options be
offered to homeowners as part of a prescriptive path within a Hayward RECO. We further
recommend that the performance option be the HERS 2 audit and rating plus a
demonstration that the existing HERS 2 score is improved by at least 10%.

Our discussions about the structure of these proposed RECO requirements with a home
performance contractor and a HERS rater have been positive. They like the amount of
flexibility offered within the prescriptive path. And there is the opportunity for a home
performance contractor, after making an initial visit to a home, to consult with the
homeowner about existing house conditions and which retrofit option would make the most
sense without having to perform a full HERS 2 audit, rating and report.

Even though policy makers and the home performance contracting industry is
understandably trying to move homeowners toward performance-based audits and retrofit
solutions, a RECO which provides several good and cost-effective prescriptive retrofit
choices makes the ordinance more workable for all concerned. This approach also helps
make the requirements easier for homeowners who don’t want to pay the $700 to $900 cost
of a HERS 2 rating which, by itself, does not produce any energy savings.

Recommended Retrofit Measures

Mandatory Features

Low flow toilets, showerheads and faucet aerators

Hot and cold water pipe insulation at least 5 feed from the water heater

Exterior door weather-stripping

Fireplace closures

Duct repair (if tested duct sealing is not a part of the selected compliance option)

Compliance Options
The homeowner chooses any one of the following four retrofit options:

Prescriptive Approach

1. Air sealing + R-30 roof/ceiling insulation ( if < R-13 existing roof/ceiling insulation)
2. Air sealing + duct sealing (if existing forced air heating system)
3. Air sealing + R-19 raised floor insulation (if no existing raised floor insulation)

.. or..

Performance Approach

4. HERS 2 audit and rating on the existing house, and any combination of retrofit
measures which improve the HERS score > 10% or achieves a rating of < 120.
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Cost Cap
e If aremodel > $50,000, there is no cost cap on compliance.

¢ |[f a point-of-sale, there is a cost cap of 1.0% of the sale price of the property. If the
homeowner demonstrates that no compliance option can be completed for less than the
cost cap, a less stringent compliance option (to be determined) shall be allowed.

e |If date certain (e.g., all older homes by a fixed future date), there is a cost cap of 1.0% of
the assessed property value. If the homeowner demonstrates that no compliance option
can be completed for less than the cost cap, a less stringent compliance option (to be
determined) shall be allowed.

While the RECO measures recommended here are similar in some ways to Berkeley’s
proposed revised RECO (scheduled for adoption this fall), there are several differences:

¢ Hayward mandatory measures required in all homes is a list of low cost items that
may be identical to Berkeley’s, and similar to the mandatory items contained in the
San Francisco RECO.

e Hayward prescriptive options include the one Berkeley prescriptive option — Air
Sealing and R-30 Attic Insulation — but it also provides two more: Air Sealing and
Duct Sealing; and Air Sealing and R-19 Raised Floor Insulation.

e The Hayward performance option as we recommend it would require both the HERS
2 rating and combined home energy improvements to reduce the HERS 2 score of
the existing house by at least 10%; while the proposed Berkeley RECO requires only
the HERS 2 rating without any requirement to actually perform any further energy
upgrades (aside from the mandatory measures).

While we suggest having a robust performance option as part of the Hayward RECO, we do
not recommend pushing homeowners toward a performance path yet until a few important
HERS 2 software limitations are addressed and the HERS rating is shown to be working
somewhat better.

Triggers

Remodels that cost > $50,000 are appropriate candidates for RECO compliance. Since
many alterations and additions already include upgrades for attic and/or raised floor
insulation, the extra cost for air sealing and the few mandatory measures might be in the
range of $1,500 to $1,800 without incentives. It seems fairly straightforward that any RECO
would, at a minimum, include remodels as a basic trigger.

Point of Sale, despite strong opposition by the real estate community, has significant
advantages that should be considered. Transfer of title is a clear trigger event that can be
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tracked during the grace period for the buyer within which the RECO requirements should
be met. A grace period (time after sale) of up to 3 years may take pressure off buyers and
real estate agents negotiating a sale, especially if the City allows the resale of the property
within the grace period without RECO compliance.

The inherent challenges of a Date Certain RECO are significant, but a strategic approach to
implementing this trigger also includes the many advantages discussed above. A
suggested refinement to this approach is to require compliance only of older (e.g., pre-1978)
homes by, for example, 2021 or 2023.
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Appendix A. Analytic Method

The methods and data applied in this study use several steps and components that are
more likely to give reliable results than other energy analysis and cost-effectiveness studies
done to evaluate a RECO ordinance. This increased level of certainty is due to several
factors:

(1) The fact that it is possible to establish a reasonably accurate profile of what existing
conditions and energy-related features and efficiencies comprise an average
Hayward home.

(2) The ability to calibrate annual space heating calculated by the HERS 2 software to
three full years of actual utility data used to disaggregate space heating from the
remaining natural gas use (e.g., domestic hot water and miscellaneous); and use the
actual unit cost of natural gas paid by Hayward homeowners.

(3) The use of current home energy retrofit cost data for specific retrofit measures in the
Bay Area, including data related to retrofits of smaller homes typical of Hayward.

(4) The use of data from City staff to help identify the number of homes with key
attributes or systems (e.g., attic vs. non-attic roof, central furnace vs. wall heater).

(5) The “California Statewide Residential Appliance Saturation Study”, Final Report
Executive Summary from June, 2004 (the “RASS” study), CEC Consultant Report
400-04-009 which fills in a few holes in the Hayward-specific data.

The new HERS Il software appears to be generally working well in taking energy audit field
data and producing a relative rating of home efficiency based the specification of energy
features independent from occupant behavior. Based on three decades of reviewing
computerized energy simulations of buildings and monitored energy data in the mild Bay
Area climate, relative performance of different home retrofit measures as calculated by the
HERS Il software generally produces expected results.

However, the beta version of the program used was lacking in a few capabilities that we
uncovered and that initially required special modeling techniques to overcome. The most
significant of these, specifying pre- and post-retrofit duct leakage, was corrected as a result
of Gabel Associates bringing this problem to the attention of the California Energy
Commission and to EnergySoft, the author of EnergyPro. EnergyPro v5.1.3 now includes
this capability. We also noticed what appears to be a difference in the HERS 2 calculation
as compared with Micropas 8.1 in modeling an un-insulated single story house with an attic
in Climate Zone 3 (Hayward) and comparing it to the same house with R-30 attic insulation.
HERS 2 is indicating an 8.5% reduction in space heating, while Micropas 8.1, the other
state-approved 2008 Title 24 performance software, is projecting a 14.7% reduction. Based
on a review of other data and analytic methods, we decided to use the 14.7% improvement
in the results shown in Section 5.
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The following approach has been used to estimate energy savings, energy cost savings
and the amount of reductions in greenhouse gas emissions (CO2-e) for the average
Hayward single family house, and energy efficiency retrofit improvements to the base case:

(1) A 1,292 square foot existing 1-story house is modeled with the latest HERS 2 (see
below) Rating (CHEERS) software in EnergyPro v5.1.3. The house size is selected
to align with the average Hayward home size according to Zillow.com data.

(2) Annual natural gas usage in therms for space heating and domestic hot water
calculated by the HERS 2 energy model is normalized by (a) average natural gas
usage for single family homes in Hayward provided by PG&E; and (b) typical values
for water heating and miscellaneous (e.g., cooking) natural gas use from the RASS
study. Because a relatively small percentage (e.g. 10%) of Hayward homes have air
conditioning, electricity use the base case and cooling energy savings from retrofit
measures are not included.

(3) An Average Base Case is used to test the energy performance and energy savings of
both individual retrofit measures and specific combinations of retrofit measures; and
an un-insulated attic base case is used to look at the incremental energy savings
starting with an old house with no insulation.

Average Base Case Model

The average base case model is a 1,292 square foot, 1-story existing house assumed to
have a standard width of 25 feet, an 8’ ceiling height, and a total 16.2% glazing to floor area
ratio. The latter value was derived from the Gabel Associates database of existing homes
described below, with each orientation (North, East, South, West) containing one-quarter of
the total glazing to average orientation effects. Gross wall area, based on the above
defined aspect ratio, is also equally divided by orientation.

Existing Roof/Ceiling, Wall, Raised Floor and Windows

Existing roof/ceiling, wall, floor and window conditions in the model are assumed to be the
average U-factor calculated from a data survey of 200 existing houses in Gabel Associates
archives of recent projects completed in Climate Zone 3 from Title 24 analyses as follows:

Roofs/Ceilings: U-factor = 0.071 [equivalent to R-13 nominal attic insulation]

Exterior Walls: U-factor = 0.334 [equivalent to no insulation]

Raised Floors: U-factor = 0.097 [equivalent to no insulation w/ crawl space]

Windows: U-factor = 1.01; SHGC=0.73 [equivalent to single pane wood windows]

Although the nominal existing roof/ceiling U-factor for existing homes was determined to be
0.071 from the Gabel Associates database of existing home projects, this value is increased
to 0.109 to account for a reduction in overall effectiveness from insulation gaps and reduced
insulation thickness from settling of loose insulation and/or compression of batt insulation.
This is probably a relatively conservative value given the generally poor quality of insulation
installation common in existing attics as observed by home performance contractors.
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Retrofit insulation upgrades are modeled as meeting the Quality Insulation Installation
criteria in the current Title 24 standards, and having that verified by a HERS 2 Rater or BPI-
certified installer.

Building Leakage and Air Sealing

A pre-retrofit air change rate per hour (ACH) of 1.0 is converted in the HERS 2 software to a
Specific Leakage Area (SLA) value. Assuming an 8 ft. ceiling height, 1.0 ACH is equivalent
to an SLA = 10.18. Post-retrofit ACH is assumed to be 0.5, equivalent to an SLA = 5.09.

Existing HVAC and Water Heating Systems

The existing heating system is assumed to be a forced air furnace with an AFUE = 75%.
Ducts are assumed to be in the crawl space with duct insulation of R-2.1. Duct leakage is
discussed below.

The existing water heater is assumed to be a tank gas water heater of 30 to 50 gallons, with
an Energy Factor (EF) = 0.525 and no hot water pipe insulation. This EF value was the
minimum efficiency heater allowed to be sold in the U.S. in the 1990s and 2000s.

Duct Leakage and Sealing

Existing duct leakage is assumed to average 34%. After duct sealing and testing, duct
leakage value are assumed to be reduced to 14%. The 20% differential is appropriate in
that home performance contractors claim that they can consistently reduce duct leakage
down to even lower than 14% in a large percentage of existing homes.

Hayward Utility Data and RASS Study

PG&E provided 2007, 2008 and 2009 data on the monthly and annual natural gas use of all
29,116 single family and duplex dwelling units (as of 2009). Total gas annual? use was
469.8 therms, and the average unit price was $1.104/therm. A baseline gas use was
calculated from the lowest monthly value representing a combination of water heating and
miscellaneous use (e.g., gas range/oven, gas clothes dryer). The annual baseline gas use
was 240.7 therms, so annual space heating is assumed to be the difference which is 229.1
therms. Total annual space heating predicted by the HERS 2 energy model for the 1,292 sf
Average Base Case has been calibrated to 229 therms to establish the incremental energy
savings of each of the retrofit measures studied and modeled.

The RASS study confirms the relative amounts of different natural gas use, and puts the
annual miscellaneous gas use for small older homes at around 38 therms. Annual water
heating is then assumed to be around 203 therms.

Figure 12 of the RASS study indicates that 15% of space heating in the mild coastal areas
in PG&E territory is provided by some form of electric heat such as permanent or plug-in
electric resistance space heaters. If all space heating were gas source, this would mean
that the annual gas space heating use would be 229.1 / 0.85 or 269.5 therms.

Research Report on a Hayward Residential Energy Conservation Ordinance (RECO), 8/30/10 Page 34



Annual energy cost savings shown in the results are conservative because electric heating
has a much higher cost per unit of heat delivered than natural gas. The average Hayward
home which meets 15% of its annual heating load with electric space heaters will pay
$351/year total for gas and electric space heating (assuming same $1.104/therm for natural
gas and $0.17/KWh electricity). The same house with only gas space heating will pay
$298/year or $53/year less without the electric heating.
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Appendix B. Detailed Cost Data

Section 3 provides an overview of the approach used to gather cost data for the various
retrofit measures. This appendix provides more specific data on the information obtained.

Cost Data Set A

Three home performance contractors were asked to complete a spreadsheet to determine
specific costs for defined energy retrofit measures in a 1,000 sq.ft. and 1,500 sq.ft. home.
For each, they were asked to input a “Typical Low” and “Typical High” value. The low value
“represents relatively easy access, simple construction and architecture, and no special
[installation] issues”. The high value “represents more difficult access and/or more
challenging existing conditions”.

According to the real estate web site Zillow.com, the average single family home in the City
of Hayward is calculated as 1,292 square feet. From the above data, a spreadsheet has
been developed which interpolates values between the 1,000 sq.ft. home and 1,500 sq.ft.
home data points. This adjusted cost data for the average Hayward home is shown in
Table A-1.

Cost Data Set B

More general data gathered recently from five Northern California home performance
contractors has been compiled to fit — somewhat roughly in a few instances -- within the
same spreadsheet matrix as shown above. Because this data has been shared with Gabel
Associates indirectly through a major utility company, the data remains anonymous and
cannot be verified as to precisely what, in each case, is the installed condition it represents.
These cost estimates are somewhat lower than those in Cost Data Set A perhaps because
this cost data includes firms which operate outside the Bay Area and, as a result of lower
overhead, may be able offer lower home retrofit prices.

Although no specific home conditioned floor area was included in these submitted costs, the
assumption for this information is that it applies to older existing homes. According to an
August, 2008 report (“Meeting AB 32 — Cost-Effective Green House Gas Reductions in the
Residential Sector” by Consol for the California Homebuilding Foundation), California
homes built prior to the 1970s average less than 1,500 sq.ft. (Table A-2).
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Table A-1. Cost Data Set “A”

Interpolated Values for a Hayward
1292 sf 1-Story Home

Upgrade Energy Measures

Typical Low ($)

Typical High ($)

Average ()

Blower Door Test In; Air Sealing w/ caulking, foaming,
weather stripping, and thermal bypass mitigation; Test

1,496 2,168 1,832

Out w/ BPI compliance Combustion Safety test & CO >L, 2 >
alarm (if needed)
R-30 Attic Insulation (from no insulation) 51,234 $1,492 $1,363
R-30 Attic Insulation (from nominal R-11) $1,056 $1,299 $1,178
R-38 Attic Insulation (from no insulation) 51,589 $1,981 $1,785
R-38 Attic Insulation (from nominal R-11) $1,292 $1,680 $1,486
R-38 Attic Insulation (from nominal R-19) $1,214 $1,607 $1,411
Duct repair and sealing: accessible crawl space 51,089 $1,705 $1,397
Duct repair and sealing: accessible attic $856 $1,395 $1,126
New 40 gal Water Heater, EF=0.58 $1,200 $1,600 $1,400
New 40 gal Water Heater, EF=0.62 $1,450 $1,800 $1,625
R-13 Wall Insulation (from no insulation):

: ) $2,450 $3,278 $2,864

Blown In Cellulose or Fiberglass

R-19 Raised Floor Insulation (from no insul.) $1,098 $2,111 $1,605
R-30 Raised Floor Insulation (from no insul.) $1,594 $2,649 $2,121
Air Sealing + R-30 Attic Insulation (from no insul.) $2,730 $3,660 $3,195
Air Sealing + R-30 Attic + Attic Ducts Sealed $3,586 $5,055 $4,321
Air Sealing + R-38 Attic Insulation (from no insul.) $3,086 $4,149 $3,617
Air Sealing + R-38 Attic + Attic Ducts Sealed $3,942 $5,544 $4,743

Note 7. Assumes all work done with holes drifled through drywall from the interior, but excluding the cost of interior repainting.

Table A-2. California Average House Size by Decade

Decade Average House Size
(square feet)
1950s 1402
1960s 1495
1970s 1654
1980s 1819
1990s 2116
2000s 2367

From “Meeting AB 32 — Cost-Effective Green House Gas Reductions in the Residential Sector” by Consol for the
California Homebuilding Foundation: August, 2008 report.
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Cost Data Set B values placed into the previous spreadsheet framework looks as follows:

Table A-3. Cost Data Set “B”

| Cost Data Set "B" Typical Existing Home

Upgrade Energy Measures

Typical Low ($

[ypical High (%

Average ($)

Blower Door Test In; Air Sealing w/ caulking, foaming,
weather stripping, and thermal bypass mitigation; Test

899 1,080 990
Out w/ BPI compliance Combustion Safety test & CO # >1, ?
alarm (if needed)
[R-38 Attic Insulation (from no insulation) | | s$1438 | $1,713 | $1,576
[Duct repair and sealing: accessible attic | | $796 | s$1065 | $931
Air Sealing + R-38 Attic Insulation (from no insul.) $2,337 $2,793 $2,565
Air Sealing + R-38 Attic + Attic Ducts Sealed $3,133 $3,858 $3,496

Table A-4 shows a comparison of the two different Cost Data Sets:

Table A-4. Comparison of Cost Data

Comparison of Cost Data for Typical Hayward Home

Range (+/-) %
Upgrade Energy Measures Set "B" Avg. | Set "A" Avg.| Average from Average
Blower Door Test In; Air Sealing w/ caulking, foaming,
weather stripping., and thermal t?ypass mitigation; Test $990 $1,832 $1.411 30%
Out w/ BPI compliance Combustion Safety test & CO
alarm (if needed)
[R-38 Attic Insulation (from no insulation) | [ s$1576 | $1,785 | s$1681 6%
|Duct repair and sealing: accessible attic | | $931 | $1,126 | 51,029 9%
Air Sealing + R-38 Attic Insulation {(from no insul.) $2,566 $3,617 $3,092 17%
Air Sealing + R-38 Attic + Attic Ducts Sealed $3,497 $4,743 $4,120 15%

The two sets of cost data show a large range in cost estimates for air sealing and testing,
but relatively consistent cost estimates for attic insulation and for duct repair/sealing and
testing. This may be as a result of a large range of the types of specific causes that result in
air leakage, and a range of estimates by different contractors as to the likely effort involved

in reducing the overall air change rate. It isn’t precisely known what assumptions for

improving air sealing are made by the Set “B” home performance contractors for their cost
estimates, and this group may possibly be somewhat less aggressive in their effort and
expectation of how effectively they will generally reduce air leakage.
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