Agenda
Sustainability Task Force
A Committee of the Chico City Council
Meeting of Thursday, September 14, 2017 – 5:30 p.m.
Municipal Center - 421 Main Street, Conference Room No. 1 in the Council Chambers

1.

CALL TO ORDER AND ROLL CALL

2.

APPROVE JUNE 22, 2017 MEETING MINUTES
Draft 06/22/17 minutes attached.

3.

COST-EFFECTIVENESS STUDY TO SUPPORT PROPOSED RESIDENTIAL REMODEL
ORDINANCE (Leo DePaolo, Community Development Director and STF Chair temen) – Last year,
the STF and Building Official developed a draft residential remodel ordinance that would require a
homeowner to install basic energy efficiency measures for the entire home if the remodel exceeded fifty
percent of the existing floor area of the structure. The proposed ordinance closely mirrors the City’s
Residential Energy Conservation Ordinance, which requires similar energy efficiency upgrades at the
time of sale of a home. In its review of the proposed ordinance language, the City Attorney’s office
determined that while the City is allowed to adopt energy standards that are more stringent than
statewide standards, the adoption must be accompanied by a “cost-effectiveness” study. A draft study
has been prepared by PG&E and will be shared with the STF. Draft Cost-Effectiveness Study attached.

4.

2017/18 CIVICSPARK INITIATIVE: CLIMATE ADAPTATION (Deputy Director Vieg and STF Chair
Stemen) – Both the CAP and state legislation direct the development of long-term strategies for
mitigating anticipated local impacts of climate change. Next year’s CivicSpark Fellow will coordinate
with CSU, Chico, and City and Butte County staff, in the development of a Draft Climate Change
Vulnerability Assessment that identifies risks climate change poses to the community, and also prepare
draft adaptation and resiliency goals, policies and objectives. Original CivicSpark application attached.

5.

CHANGE DATE FOR OCTOBER 26th STF MEETING (Deputy Director Vieg) – Due to scheduling
conflicts it is necessary to identify an alternate date for the scheduled October 26th STF meeting. The
proposed new date is November 9th.

6.

MILLION WATT CHALLENGE – UPDATE (Deputy Director Vieg and CivicSpark Member
Goldstein) – Update regarding the Million Watt Challenge.

7.

REPORTS & COMMUNICATIONS - These items are provided for the STF’s information. Although the
STF may discuss the items, no action can be taken at the meeting. Should the STF determine that
action is required, an item may be included on a subsequent agenda.

8.

BUSINESS FROM THE FLOOR - Members of the public may address the STF at this time on any
matter not already listed on the agenda, with comments being limited to three minutes. The STF
cannot take any action at this meeting on requests made under this section of the agenda.

9.

ADJOURNMENT - Next meeting scheduled for Thursday, October 26, 2017 (SUBJECT TO CHANGE).

ATTACHMENT(S): 06/22/17 Meeting Minutes (Draft), Draft Cost-Effectiveness Study, CivicSpark Application
Agenda available from the City’s website at www.ci.chico.ca.us.under “Meetings/Agendas”
Prepared:
Posted:
Prior to:

09/07/17
09/07/17
5:30 pm

Community Development Department
421 Main Street, 2nd Floor, Chico, CA 95928
(530) 879-6800

Please contact the City Clerk at 896-7250 should you require an agenda in an alternative format or if you need to
request a disability-related modification or accommodation in order to participate in a meeting. This request should be
received at least three working days prior to the meeting in order to accommodate your request .

Sustainability Task Force Members:
Cheri Chastain, Vice Chair
Dave Donnan
Lucas RossMerz
Mark Stemen, Chair

William Loker

CITY OF CHICO SUSTAINABILITY TASK FORCE
MINUTES OF THE MEETING OF
JUNE 22, 2017
Municipal Center
421 Main Street
Council Chambers, Conference Rm. 1
STF Members Present:

Mark Stemen, Chair
Cheri Chastain, Vice Chair
Lucas RossMerz

STF Members Absent:

William Loker
Dave Donnan

Staff Members Present:

Brendan Vieg, Principal Planner
Bryce Goldstein, CivicSpark Member

Guests Present:

Jim Pushnik, CSU, Chico
Kim Jones, Butte College
Chris Madden, Butte College
Julie Kistle, CUSD
Scott Grist
Danielle Baxter
Meredith Solomon

1.

CALL TO ORDER
Chair Stemen called the meeting to order at 5:35 pm. STF members, City staff, and guests were
present as noted.

2.

APPROVE MAY 11, 2017 MEETING MINUTES
The 05/11/17 STF Meeting Minutes were approved 3-0.

3.

CHICO’S EDUCATIONAL
EMISSSIONS

INSTITUTIONS’

EFFORTS

TO

REDUCE

GHG

Jim Pushnik (CSU, Chico), Kim Jones (Butte College), Chris Madden (Butte College) and Julie
Kistle (CUSD) provided updates on completed and planned efforts of those institutions to reduce
GHG emissions (see attachments for details regarding presentations).
The following topics were discussed after each presentation:

Chico Unified School District
•

Integration of E/V fueling at parking lots for students and staff

•

What level of Collaborative for high Performance Schools (CHPS) rating did CUSD’s new
buildings achieve

•

Has CUSD prepared an assessment of energy saving. Staffing limitations are a problem,
although attempts have been made to work with a program (Lucid)

•

Possibility that CUSD could pursue a CivicSpark member, or Bryce may be of assistance

•

Discussion regarding retention of trees. Due to irrigation reduction during the drought an issue
arose regarding the health of exotic trees and the potential hazards they produce. Julie Kistle
shared that new construction has included the planting of hundreds of trees far in excess of the
trees that were lost.

•

Discussion of CUSD’s efforts regarding composting and recycling

•

Question regarding the academic contact at CUSD re sustainability

Butte College
•

Integration of E/V fueling at parking lots for students and staff

•

Ensure that Butte College gets credit for the donation of the land to Bikeway 99 project

•

Has Butte College prepared an assessment of energy saving or measured GHG emission
reductions. They focused on measuring reduced use metrics, but not at a macro level.

•

A suggestion was made that Butte College look into recent state funding for tree replanting

•

A broader discussion regarding Energy Storage Butte College has investigated the idea but is
waiting for the economics to work out

CSU, Chico

4.

•

All new buildings were built to LEED Silver standard. School is now moving towards
consideration of retrofitting older buildings

•

Integration of real-time building monitoring data with academic programs

•

Chico State is involved in a South Campus planning process in collaboration with City of
Chico, which is yielding excellent results

•

Questions regarding how an institution can achieve climate neutrality when building new
buildings – increase offsets, solar, and consolidation of building functions

CHANGE DATE FOR OCTOBER 26th STF MEETING
Principal Planner Vieg highlighted the need to identify an alternative date for the scheduled
October 26th STF meeting, and recommended that the date be changed to November 9th.

The STF requested that this item come back to the July 27th meeting when all STF members are
present.
5.

MILLION WATT CHALLENGE – UPDATE AND FUTURE PLANNING/PRIORITIES
CivicSpark Member Goldstein and Principal Planner Vieg provided the STF with an update
regarding the Million Watt Challenge, including the addition of new Challenge partners, the
neighborhood workshops, sustainable business expo, newspaper stories, and the effort to give
away prizes for drawings.
The following topics were discussed:

6.

•

Need to get more folks to take the survey

•

Need to create a QR Code for the survey and try it out at the Chico Bicycle Music Festival

•

Ability to have folks complete paper survey at booth

WE ARE STILL IN
STF member Chastain shared that a coalition of US economic, education, and local government
leaders recently announced they will continue to abide by the Paris Agreement regardless of
America's withdrawal, forming the We Are Still In movement. Attached is the We Are Still In
open letter showing the names of companies, investors, mayors, and governors declaring continued
support to meet the Paris Agreement (webpage - http://www.wearestillin.com/)
The STF discussed how to get the City of Chico to declare its support for We Are Still In. It was
agreed the best way to get on the Council agenda is to have a City Councilmember request the
issue be agendized.

7.

REPORTS & COMMUNICATIONS
STF member Chastain shared that a number of community organization are collaborating to write
a grant application regarding food recovery with an emphasis on GHG emission reductions and
requested that STF Chair Stemen provide a letter of support. The STF authorized submittal of a
letter of support.

8.

BUSINESS FROM THE FLOOR
STF member RossMerz requested that the Chico Tree Advocates and also the City’s new urban
forester be placed on a future agenda to discuss the health of urban forest.
STF Chair Stemen shared that 1) PG&E continues to make progress on the study that supports the
draft Residential Remodel ordinance, 2) Building Official Leo DePaola is serving as interim
Community Development Director, and 3) progress is being made with the 2018 CivicSpark

program.
Meredith Solomon inquired about a City contact for placing solar on city-owned buildings that are
leased to private entities.
9.

ADJOURNMENT
There being no further business from the STF, the meeting adjourned at 7:00pm to the meeting of
Thursday, July 27, 2017.

Date Approved

Brendan Vieg, Principal Planner

06/26/2017

Chico Unified School District
Sustainability Projects

1

CUSD Sustainability Projects


Districtwide Lighting Retrofit – Reduced lamps by 50%



Chico High School New Classroom Building-CHPS Verified



Chico High School Lincoln Center-CHPS Verified



Pleasant Valley High School Yale Building-CHPS Verified



Marsh Junior High School Multipurpose Building-CHPS Verified



Marsh Junior High School Science Building-CHPS Verified



Chico Junior High School Science Building-CHPS Verified



Solar Photovoltaic Systems



Automated/Centralized Energy Management System (EMS)



H2O Conservation Initiatives



Proposition 39-Energy Projects


LED Exterior Lighting



LED Interior Lighting



HVAC Package Unit Replacements

2
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Lighting Retrofit Projects
In 2008, reduced 4 lamp fluorescent fixtures to 2 lamps and changed
bulbs to T-8’s at every campus.

3

What is CHPS

(Collaborative for High Performance Schools)

Creating healthy, comfortable environments demands understanding how
building elements affect one another. Integrated design focuses on these
interactions, and creates environments that are energy and resource
efficient. These increased efficiencies save money on utility bills and
decrease our carbon footprint.

4
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Solar Phase One
Chico High School Parking Lot – 517 DC kW
Pleasant Valley High School Parking Lot – 622 DC kW
Chapman Elementary School Parking Lot – 483 DC kW
CUSD Corporation Yard Ground Mount System – 87 DC kW
Marsh Junior High School Ground Mount Systems – 316 DC kW

5

Solar Phase Two
Bidwell Junior High Sport Field – 260 DC kW
Emma Wilson Elementary School Playground – 205 DC kW
Neal Dow Elementary School Playground – 112 DC kW
Rosedale Elementary School Playground – 149 DC kW

6
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Automated Energy Management
System - EMS
Established District-wide set points 68/78 degrees
Scheduling control (holidays and summer)

7

H2O Conservation Initiatives
Irrigation water shut-off from November 1st through April 1st Annually
Automated irrigation scheduling
Low Impact Landscape Planning for new construction

8
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Proposition 39 “Clean Energy Act”
Projects (5-Year Plan)
2015 – 120 Exterior Lighting Fixtures to LED
New High Bay LED’s Bidwell Junior High School Gymnasium
2016 – Chiller Replacement at Little Chico Creek Elementary School
960 Exterior Lighting Fixtures to LED
New High Bay LED’s Chico Junior High School Gymnasium
17 Classroom HVAC Replacements (CJHS, Citrus & BJHS)
2017 - Coming Soon! 48 HVAC Replacements (Chapman, McManus,
Rosedale, & Neal Dow)
9
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CA Statewide Codes and Standards Program
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Chico Existing Building Efficiency Upgrade Cost Effectiveness Study

1 Introduction
The California Building Energy Efficiency Standards Title 24, Part 6 (Title 24) (CEC, 2016b) is
maintained and updated every three years by two state agencies, the California Energy Commission
(CEC) and the Building Standards Commission (BSC). In addition to enforcing the code, local
jurisdictions have the authority to adopt local energy efficiency ordinances, or reach codes, that exceed
the minimum standards defined by Title 24 (as established by Public Resources Code Section
25402.1(h)2 and Section 10-106 of the Building Energy Efficiency Standards). Local jurisdictions must
demonstrate that the requirements of the proposed ordinance are cost effective and do not result in
buildings consuming more energy than is permitted by Title 24, Part 6. In addition, the jurisdiction must
obtain approval from the CEC and file the ordinance with the BSC for the ordinance to be legally
enforceable.
The City of Chico, California currently has in effect the Residential Energy Conservation Ordinance
(RECO), which requires property owners to invest in certain energy and water conservation measures
upon resale of residential properties. The City of Chico is interested in expanding RECO to include
substantial remodels and requested support from the Statewide Codes and Standards Program to evaluate
cost effectiveness.
Per City of Chico Municipal Code, Substantial Remodels are defined as follows:
Substantial remodel shall mean the alteration of any structure which combined with any
additions to the structure, performed within any three (3) year period, affects a floor area
which exceeds fifty percent (50%) of the existing floor area of the structure. When any
changes are made in the building, such as walls, columns, beams or girders, floor or
ceiling joists and coverings, roof rafters, roof diaphragms, foundations, piles or retaining
walls or similar components, the floor area of all rooms affected by such changes shall be
included in computing floor areas for purposes of applying this definition. This definition
does not apply to the replacement and upgrading of residential roof coverings or exterior
wall finishes.
This report presents the results from analysis of the feasibility and cost-effectiveness of requiring existing
low-rise single family and multifamily buildings located in Chico, CA to exceed the 2016 Building
Energy Efficiency Standards when completing a substantial remodel. The analysis includes scenarios of
individual measure as well as package upgrades and identifies cost effective options based on the existing
conditions of the building.
The intent of the proposed ordinance is to cover scenarios that are currently not covered by Title 24, Part
6, or, if already within the scope, to require a performance level more stringent than the code. For
example, duct testing and sealing is required when heating or cooling equipment is replaced or altered
under most circumstances. The proposed ordinance would additionally require duct sealing and testing for
all substantial remodels, even when there are no proposed alterations to heating or cooling equipment.
This analysis does not evaluate the impact of retrofit measures on Title 24, Part 6 compliance margins, as
the measures are required in addition to achieving project compliance. The analysis uses a customerbased lifecycle cost (LCC) approach for evaluating cost effectiveness of the proposed upgrades, which
requires estimating and quantifying incremental costs and the energy and utility cost savings for each
energy efficiency measure.

2 Methodology and Assumptions
The general approach applied in this analysis is to evaluate performance and determine cost effectiveness
of various energy retrofit measures, individually and as packages. Both single family and low-rise
multifamily cases are considered, as well as three unique building vintages.
Page 1
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2.1 Building Prototypes
The CEC defines building prototypes which it uses to evaluate the cost-effectiveness of proposed changes
to Title 24, Part 6 requirements. For the multifamily analysis, the CEC new construction prototype was
used as it is representative of existing multifamily properties in Chico. Additional details on the
multifamily prototype can be found in the ACM Approval Manual (CEC, 2016a). The most appropriate
single family prototype is an existing home model developed for residential ACM testing1 with the
following revisions. The model includes an existing 1,440 square foot space and a 225 square foot
addition. For this analysis, the features in the addition (i.e., insulation levels, glazing) were modified to be
consistent with the existing home specifications, resulting in a total existing conditioned floor area of
1,665 square feet. Additions are not addressed in this analysis as they are already addressed by the Title
24, Part 6 code.
Table 1 describes the basic characteristics of each prototype.

Table 1: Prototype Characteristics
Single Family
Existing Conditioned Floor Area

1,665 ft2

Num. of Stories

1

Num. of Bedrooms

3

Window-to-Floor Area Ratio

13%

Multifamily
(4) 780 ft2 &
(4) 960 ft2 units
2
(4) 1-bed &
(4) 2-bed units
15%

Three building vintages were evaluated to determine sensitivity of existing building performance on cost
effectiveness of upgrades. For example, it is widely recognized that adding attic insulation in an older
home with no insulation is cost-effective, however, newer homes will likely have at least some existing
insulation in the attic reducing the potential savings from the measure. The building characteristics for
each vintage were determined based on either prescriptive requirements from the Title 24, Part 6 code that
was in effect or standard construction practice during that time period. Table 2 summarizes the
assumptions for each of the three vintages.
Additionally, the analysis assumed the following features when modeling the prototype buildings:
•
•
•
•
•
•

Slab-on-grade foundation for buildings built after 1978 and raised floor with crawlspace for pre1978 vintages
Vented attic
HVAC ductwork located in the attic
Split-system gas furnace with air conditioner; individual systems serving each multifamily
apartment
Small storage gas water heater; individual water heaters serving each multifamily apartment
Gas cooking and clothes dryer

1

Residential ACM test U12 can be accessed at the following website:
http://www.bwilcox.com/BEES/cbecc2016.html
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Building Component
Efficiency Feature
Envelope
Exterior Walls
Foundation Type & Insulation

Table 2: Efficiency Characteristics for Three Vintage Cases
Vintage Case
Pre-1978
1978-1991

1992-2005

2x4 16"oc wood frame, R-0
Raised floor, R-0

2x4 16"oc wood frame, R-11
Uninsulated slab

2x4 16"oc wood frame, R-13
Uninsulated slab

Vented attic, R-11 @ ceiling level
Asphalt shingles, dark
No
Metal, single pane: 1.16/0.76
10 ACH50

Vented attic, R-19 @ ceiling level
Asphalt shingles, dark
No
Metal, dual pane:0.79/0.70
10 ACH50

Vented attic, R-19 @ ceiling level
Asphalt shingles, dark
No
Vinyl, dual pane Low-E: 0.55/0.40
7 ACH50

Heating Efficiency
Cooling Efficiency
Duct Location & Details

78 AFUE (assumes 1 replacement)
9.7 SEER (assumes 1 replacement)
Attic, R-2.1, 30% leakage

78 AFUE (assumes 1 replacement)
9.7 SEER (assumes 1 replacement)
Attic, R-2.1, 20% leakage

78 AFUE
9.7 SEER
Attic, R-4.2, 20% leakage

Mechanical Ventilation

None

None

None

0.575 Energy Factor (assumes 2
replacements)
40gal uninsulated tank

0.575 Energy Factor (assumes 1
replacement)
40gal uninsulated tank

40gal uninsulated tank

40% CFL hard wired, 60%
incandescent

40% CFL hard wired, 60%
incandescent

40% CFL hard wired, 60%
incandescent

Ceiling Insulation & Attic Type
Roofing Material & Color
Radiant Barrier
Windows: U-Value / SHGC
House Infiltration

HVAC Equipment

Water Heating Equipment
Water Heater Efficiency
Water Heater Tank

0.575 Energy Factor

Appliance & Lighting
Lighting Type
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2.2 Efficiency Measures
The methodology used in the analyses for each of the prototypical building types begins with a design
that matches the specifications as described in Table 2 for each of the three vintages. Prospective energy
efficiency measures were modeled in each of the prototypes to determine the projected electricity and
natural gas energy savings relative to the baseline vintage. In some cases, where logical, measures were
packaged together.
The CBECC-Res 2016.2.1 (868) compliance simulation tool was used to evaluate energy savings for
most measures, with the exception of those outside the code compliance scope. In these cases, other
simulation tools such as the National Renewable Energy Laboratory’s Building Energy Optimization
(BEopt) software and the EnergyPlus simulation engine were used. Unless specified otherwise, all
measures were evaluated using CBECC-Res.
Following are descriptions of each of the efficiency upgrade measures applied in this analysis.
Attic Insulation: Add attic insulation in buildings with vented attic spaces. Two levels of insulation
were evaluated: R-30 and R-38.
Air Sealing & Weather-stripping: Apply air sealing practices throughout all accessible areas of the
building. For modeling purposes, it was assumed that air sealing can reduce infiltration levels from 10 to
7 ACH50 in the two older vintages (pre 1991) and from 7 to 6 ACH50 in the newer vintage. These
assumptions are applied in the energy model.
Cool Roof: Install a roofing product rated by the Cool Roof Rating Council to have an aged solar
reflectance of 0.25 or higher. This measure only applies to buildings that are installing a new roof as part
of the scope of the substantial remodel. This measure only evaluated steep slope roofs. Replacement of
low-slope roofs will follow the requirements of Title 24, Part 6.
Window Replacement: Replace existing single pane windows with a dual pane product with a U-value
equal to 0.32 or lower and an SHGC equal to 0.25 or lower. This measure was only evaluated for the pre1978 vintage which is the only vintage assumed to have single-pane, metal-frame windows.
Duct Sealing: Air seal all ductwork to meet the requirements of the 2016 Building Energy Efficiency
Standards (Title 24, Part 6) section 150.2(b)1E. For this analysis, a final duct leakage value of 15% was
applied, which corresponds to Option i in the Title 24 code section referenced.
Water Heater Blanket: Add R-6 insulation to the exterior of existing storage water heaters. For the
single family analysis, the water heater was modeled within an unconditioned space, such as a garage or
an exterior closet. Water heaters located in conditioned space were also evaluated and were found to have
similar water heating energy use savings. For the multifamily analysis the water heater was modeled
within the conditioned living space. Savings are presented for water heating only, and don’t include
impacts on space conditioning. This measure was evaluated using EnergyPlus.
Hot Water Pipe Insulation: Insulate all accessible hot water pipes with R-3 pipe insulation. In certain
buildings which have slab on grade construction and the majority of pipes either underground or within
the walls, most of the pipes will be inaccessible. For the purposes of this analysis a conservative
assumption that only 10% of the pipes could be insulated was applied. In buildings where pipes are
located in the attic, crawlspace, or are otherwise more accessible, cost effectiveness is expected to
improve relative to this analysis. This measure was evaluated using BEopt.
Low Flow Fixtures: Upgrade sink and shower fittings to meet current CALGreen requirements which
require maximum flow rates of 2.0 gallons per minute (gpm) for showerheads, 1.2 gpm for bathroom
faucets and 1.8 gpm for kitchen faucets. This measure was evaluated using BEopt and assumed the
upgraded fixtures would reduce flow rates by 10% for showerheads and 20% for all faucets based on a
2010 water use study (ConSol, 2010).
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LED Lighting: Replace screw-in incandescent lamps with screw-in LED lamps. This analysis was
conducted external to the energy model assuming replacing a 45W halogen bulb with an 11 W LED bulb
operating 620 hours annually. Annual hour estimates were based on whole building average hours of
operation from a 2010 lighting study by KEMA (KEMA, 2010). Lifetime assumptions were 1,000 hours
for incandescent bulbs and 25,000 hours for LED bulbs.

2.3 Efficiency Packages
A few of the measures described above were also evaluated as part of a package. Two packages were
developed as described below.
Package 1 – R38 Attic Insulation & Air Sealing: Air sealing and insulation are very often applied as a
package in building retrofits. The boundary between the living space and vented attics is where a
significant amount of building air leakage can occur, and sealing these areas prior to covering the attic
floor with insulation is both practical and effective. Air sealing and insulation also both directly address
occupant comfort, as they reduce heat transfer, and result in more even temperatures within the building.
Package 2 – Water Heater Blanket, Hot Water Pipe Insulation & Low-Flow Fixtures: These three
water heating measures are all relatively low cost and work together to reduce building hot water energy
use.

2.4 Measure Costs
Table 3 summarizes the cost assumptions for each of the measures evaluated. Costs were obtained from
various sources including local contractors, internet searches, past projects, and technical reports.
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Table 3: Measure Descriptions & Cost Assumptions – Per Unit
Measure

Performance
Level

Incremental Cost –
Single Family

Incremental Cost Multi-Family

Pre
1978

1978 –
1991

1992 2005

Pre
1978

1978 –
1991

1992 2005

R-30

$1,698

$1,332

$1,332

$444

$348

$348

R-38

$1,915

$1,548

$1,548

$500

$405

$405

Attic Insulation

Source

Notes

Retrofit
contractor2
Retrofit
contractor2
Retrofit
contractor2

$1.02/sqft ceiling area for full replacement
$0.80/sqft with R-19 existing insulation
$1.15/sqft ceiling area for full replacement
$0.93/sqft with R-19 existing insulation
About 20% of total cost is material cost, the remainder is
labor.
Based on $0.32/sqft roof area for asphalt shingles plus a
10% markup. Higher reflectance values for lower cost are
achievable for tile roof products

Air sealing

7 ACH50
6 ACH50

$959
n/a

$959
n/a

n/a
$959

$341
n/a

$341
n/a

n/a
$341

Cool roof

Aged Reflectance
= 0.25

$577

$577

$577

$167

$167

$167

Window Ufactor/ SHGC

0.32/0.25

$9,810

n/a

n/a

$5,873

n/a

n/a

Retrofit
contractor4

Based on $45/sqft window area

Duct sealing

15% of nominal
airflow

$457

$457

$457

$337

$337

$337

HVAC
contractor

Assumes 8 hours of labor for SF and 6 hours per MF
apartment ($54/hr HVAC labor rate)1 + $25 material for
tape/mastic for SF and $12.50 material for MF (per unit).

R-6

$40

$40

$40

$40

$40

$40

3/4” R-3

$42

$42

$42

$42

$42

$42

Low flow
fixtures

CALGreen

$126

$126

$126

$86

$86

$86

Retrofit
contractor4

LED lamp

11W screw-in
bulb

$4

$4

$4

$4

$4

$4

Internet
search

Water heater
blanket
Hot water pipe
insulation

Research
report3

Internet
search
Internet
search

$20 blanket + ½-hr labor ($40.30/hr laborer rate) 1
$0.20/ft of ¾” pipe insulation. 10ft total + 1-hr labor
($40.30/hr common labor rate)1
Showerheads at $34.74 each + sink aerators at $5.37 each
+ 1-hr labor ($40.30/hr common labor rate)1. 2
showerheads & 3 aerators assumed for SF and 1
showerhead and 2 aerators for MF.
$4 for LED dimmable A19 lamp 60W equivalent. $0.97
for an equivalent incandescent product which was used to
estimate total replacement costs.

1

Labor rates are estimated from RSMeans.
Source: Retrofit contractor pricing, including labor. LA County Retrofit Program
3
Codes and Standards Enhancement Initiative: Residential Roof Envelope Measures. 2013 California Building Energy Efficiency Standards.
http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/current/Reports/Residential/Envelope/2013_CASE_R_Roof_Measures_Oct_2011.pdf
4
Source: Retrofit contractor pricing Stockton, CA neighborhood retrofit program.
2
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2.5 Cost Effectiveness
A customer based approach to evaluating cost effectiveness was used based on past experience with
Reach Code adoption by local governments. Current residential utility rates at the time were used to
calculate utility costs for all cases and determine cost effectiveness for the proposed upgrades. Annual
utility costs were calculated using hourly electricity and gas output from energy simulations and applying
the utility tariffs summarized in Table 4. Appendix A - Utility Rate Tariffs includes the utility rate
schedules used for this study. The standard E1 residential rate was applied in all cases.

Table 4: IOU Utility Tariffs Used for Chico, CA
Electric / Gas
Utility
PG&E

Electricity
(Standard)
E1

Natural Gas
G1

Cost effectiveness is presented according to lifecycle customer benefit-to-cost ratio. The benefit-to-cost
ratio is a metric which represents the cost effectiveness of energy efficiency over a 30-year lifetime taking
into account discounting of future savings and financing of incremental costs. A value of one indicates the
savings over the life of the measure are equivalent to the incremental cost of that measure. A value greater
than one represents a positive return on investment. The ratio is calculated as follows:

Equation 1
(𝐹𝑖𝑟𝑠𝑡 𝑦𝑒𝑎𝑟 𝑢𝑡𝑖𝑙𝑖𝑡𝑦 𝑐𝑜𝑠𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 ∗ 𝐿𝑖𝑓𝑒𝑐𝑦𝑐𝑙𝑒 𝑐𝑜𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟)
𝐿𝑖𝑓𝑒𝑐𝑦𝑐𝑙𝑒 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐶𝑜𝑠𝑡 𝑅𝑎𝑡𝑖𝑜 =
(𝑃𝑉𝐼𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑎𝑙 𝐶𝑜𝑠𝑡 ∗ 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟)

PVIncremental Cost is the present value of the incremental cost of a measure, including replacement and
maintenance costs, if applicable. This is calculated using Equation 2. For most measures this is
equivalent to the incremental first cost only. Certain measures, such as LED lighting upgrades, will
experience replacements during the analysis term for the upgrade and/or the basecase. When equipment
life of the efficiency measures differ from the basecase, the replacement/maintenance costs as well as any
residual costs (the remaining value of the measure at the end of the analysis term) must be taken into
account.

Equation 2
𝑷𝑽𝑰𝒏𝒄𝒓𝒆𝒎𝒆𝒏𝒕𝒂𝒍 𝑪𝒐𝒔𝒕 = 𝑰𝒏𝒄𝒓𝒆𝒎𝒆𝒏𝒕𝒂𝒍 𝒇𝒊𝒓𝒔𝒕 𝒄𝒐𝒔𝒕 + 𝑷𝑽𝑹𝒆𝒑𝒍𝒂𝒄𝒆𝒎𝒆𝒏𝒕/𝑴𝒂𝒊𝒏𝒕𝒆𝒏𝒂𝒏𝒄𝒆 𝑪𝒐𝒔𝒕 −
𝑷𝑽𝑹𝒆𝒔𝒊𝒅𝒖𝒂𝒍 𝑪𝒐𝒔𝒕 (𝒂𝒕 𝒆𝒏𝒅 𝒐𝒇 𝒂𝒏𝒂𝒍𝒚𝒔𝒊𝒔 𝒕𝒆𝒓𝒎 )
The PV of either the replacement or the residual cost is calculated according to Equation 3.

𝑷𝑽𝑪𝒐𝒔𝒕 =

𝑪
(𝟏+𝒅𝒊𝒔𝒄)𝒚

Equation 3

Where:
•
•
•

y = # of years into analysis term at which replacement/maintenance or residential cost occurs
C = replacement/maintenance or residential cost at year y
disc = real discount rate of 3%

The lifecycle cost factor was calculated using Equation 4 as follows. No utility rate escalation is assumed
(conservative assumption).
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𝑳𝒊𝒇𝒆𝒄𝒚𝒄𝒍𝒆 𝑪𝒐𝒔𝒕 𝑭𝒂𝒄𝒕𝒐𝒓 =

𝟏−(𝟏+𝒅𝒊𝒔𝒄)−𝒏
𝒅𝒊𝒔𝒄

Equation 4

Where:
•

n = analysis term of 30-years (note this may differ from the financing term)

The financing factor is calculated as follows:

𝑭𝒊𝒏𝒂𝒏𝒄𝒊𝒏𝒈 𝑭𝒂𝒄𝒕𝒐𝒓 =

𝑷𝑽𝑴𝒐𝒓𝒕𝒈𝒂𝒈𝒆 𝑰𝒏𝒄𝒓𝒆𝒂𝒔𝒆 −𝑷𝑽𝑻𝒂𝒙 𝑺𝒂𝒗𝒊𝒏𝒈𝒔

Equation 5

𝑳

Where:
•
•
•

L = first incremental cost ($)
PVMortgage Increase = Present value of increased mortgage costs
PVTax Savings = Present value of tax savings from additional interest payments due to increased
mortgage

PVMortgage Increase is calculated using Equations 6 and 7.
𝑷=𝑳

𝒄 𝒏𝒇∗𝟏𝟐
]
𝟏𝟐
𝒄 𝒏𝒇∗𝟏𝟐
[(𝟏+ )
−𝟏]
𝟏𝟐
𝒄
𝟏𝟐

[ ∗(𝟏+ )

𝑷𝑽𝑴𝒐𝒓𝒕𝒈𝒂𝒈𝒆 𝑰𝒏𝒄𝒓𝒆𝒂𝒔𝒆 = 𝑷 ∗ 𝟏𝟐

Equation 6

𝟏−(𝟏+𝒅𝒊𝒔𝒄)−𝒏𝒇

Equation 7

𝒅𝒊𝒔𝒄

Where:
•
•
•

P = incremental monthly mortgage payment ($)
c = loan interest rate
nf = financing term in years

PVTax Savings is calculated using Equations 8 and 9.
𝑨𝒏𝒏𝒖𝒂𝒍 𝑻𝒂𝒙 𝑺𝒂𝒗𝒊𝒏𝒈𝒔 = 𝒃𝒂𝒍𝒂𝒏𝒄𝒆 ∗ 𝒄 ∗ 𝒕𝒂𝒙𝒓𝒂𝒕𝒆
𝟑𝟎

𝑷𝑽𝑻𝒂𝒙 𝑺𝒂𝒗𝒊𝒏𝒈𝒔 = ∑

𝒏=𝟏

𝟏

Equation 8

𝑨𝒏𝒏𝒖𝒂𝒍 𝑻𝒂𝒙 𝑺𝒂𝒗𝒊𝒏𝒈𝒔 ∗ (𝟏+𝒅𝒊𝒔𝒄)𝒏𝒇

Equation 9

Where:
•
•

taxrate = average tax rate of 20% (to account for tax savings due to loan interest deductions)
balance = balance of incremental cost of mortgage at beginning of each year

Table 5 summarizes the financing assumptions and final terms that were applied in this analysis. The
analysis term is 30 years in all cases.

Table 5: Final Financing Assumptions
Single Family
Multifamily
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Loan
Term
30
10

Loan
Rate
5%
5%

Lifecycle Factor
(Equation 4)
19.60
19.60

Financing Factor
(Equation 5)
1.12
0.95
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The LED lighting upgrade is the only measure that is not assumed to be financed. The above equations
and assumptions all still apply, except the financing factor is removed from Equation 1.
Simple payback is also presented and is calculated using the equation below.

Simple payback = First incremental cost / First year utility cost savings

Equation 10

Maintenance costs were not included for any measures because there are no incremental maintenance
costs expected for any of the measures evaluated. Any maintenance requirements that would apply are
similar to both the upgrade and the basecase. LED lamp upgrade is the only measure with assumed
replacement costs. See the measures description in Section 2.2 for additional details.

3 Results
Cost effective analysis was completed for the three vintages and both single family and multifamily
prototypes. Evaluations looked to identify cost effective energy upgrades for existing buildings at the time
of a substantial remodel.
Results of cost effectiveness analysis along with energy savings are presented in Table 6 and Table 7 for
single family and multifamily buildings, respectively. Results are presented for each of the three vintages.
Some measure results do not differ between the vintages such as LED lamp replacement and water
heating upgrades. The lifecycle benefit-to-cost ratio threshold of one is roughly equivalent to a simple
payback of 17 years for single family and 21 years for multifamily. Shaded rows in the tables reflect those
cases which are not cost effective.
All of the individual measures are cost effective for both single family and multifamily with the exception
of air sealing and hot water pipe insulation. While these are not cost effective on their own, when
combined with other measures in the two packages they are. The most cost effective measures are LED
lighting replacement, duct sealing, and low flow fixtures. For the multifamily cases the cool roof is also
very cost effectiveness.
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Simple
Payback
5.38
5.22
3.16
15.90
17.92
0.98
5.59
31.83
2.49
0.73
6.81
5.42

Lifecycle
BenefitCost
Ratio
3.25
3.35
5.53
1.10
0.97
17.81
3.13
0.55
7.01
34.82
2.56
3.22

$1,332
$1,548
$635

$97
$137
$92

13.67
11.29
6.89

1.28
1.55
2.53

1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9

260
371
410
69
217
0
0
0
21
875
0

13
10
4
1
29
0
61
18

$959
$457
$40
$42
$126
$4
$2,508
$208

$42
$78
$7
$1
$51
$5
$177
$38

22.64
5.83
5.59
31.83
2.49
0.73
14.18
5.42

0.77
2.99
3.13
0.55
7.01
34.82
1.23
3.22

1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9

271
374
340

16
21
-10

$1,332
$1,548
$635

$100
$137
$75

13.34
11.27
8.42

1.31
1.55
2.07

$14
$64
$7
$1
$51
$5
$152
$38

67.50
7.11
5.59
31.83
2.49
0.73
16.49
5.42

0.26
2.46
3.13
0.55
7.01
34.82
1.06
3.22
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16
21
-10

Measure
Cost
$1,698
$1,915
$635
$9,810
$959
$457
$40
$42
$126
$4
$2,874
$208

Utility
Cost
Savings
$316
$367
$201
$617
$54
$466
$7
$1
$51
$5
$422
$38

1978-1991 Vintage

Measures
1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9

Natural
Electricity
Gas
Savings
Savings
(kWh)
(therms)
675
40
793
46
626
-14
1547
46
74
14
981
61
0
4
0
1
0
29
21
0
875
61
0
18

1992-2005 Vintage

Pre-1978 Vintage

Table 6: Single Family Efficiency Upgrade Package Cost Effectiveness Results

N/A

N/A
25
175
0
0
0
21
875
0

4
9
4
1
29
0
61
18

$959
$457
$40
$42
$126
$4
$2,508
$208
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1992-2005 Vintage

1978-1991 Vintage

Pre-1978 Vintage

Table 7: Multifamily Efficiency Upgrade Package Cost Effectiveness Results

Measures
1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9

Natural
Electricity
Gas
Savings
Savings
(kWh)
(therms)

Measure
Cost

Utility
Cost
Savings

Simple
Payback

Lifecycle
BenefitCost
Ratio

135
164
211
918
39
322
0
0
0
21
209

10
12
-3
28
13
17
4
1
10
0
26

$444
$500
$184
$5,873
$341
$337
$40
$42
$86
$4
$841

$54
$65
$50
$296
$30
$118
$6
$1
$15
$5
$98

8.18
7.71
3.66
19.86
11.19
2.85
7.12
52.07
5.72
0.73
8.55

2.53
2.69
5.66
1.04
1.85
7.27
2.91
0.40
3.62
34.82
2.42

0

14

$168

$23

7.47

2.77

1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9

56
82
161

4
6
-2

$348
$405
$184

$22
$32
$39

15.54
12.60
4.66

1.33
1.65
4.45

1: R-30 attic ins.
2: R-38 attic ins.
3: Cool roof
4: Windows
5: Air sealing
6: Duct sealing
7: DHW blanket
8: Pipe ins
9: Low flow fix.
10: LED lamp
Package 1: #2 & #5
Package 2: #7, #8, & #9
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N/A
44
84
0
0
0
21
121

17
3
4
1
10
0
24

$341
$337
$40
$42
$86
$4
$745

$37
$28
$6
$1
$15
$5
$70

9.23
12.14
7.12
52.07
5.72
0.73
10.61

2.25
1.71
2.91
0.40
3.62
34.82
1.95

0

14

$168

$23

7.47

2.77

57
84
132

4
6
-2

$348
$405
$184

$23
$33
$32

15.41
12.40
5.80

1.34
1.67
3.58

N/A
16
70
0
0
0
21
102

6
3
4
1
10
0
12

$341
$337
$40
$42
$86
$4
$745

$13
$24
$6
$1
$15
$5
$46

26.12
14.27
7.12
52.07
5.72
0.73
16.04

0.79
1.45
2.91
0.40
3.62
34.82
1.29

0

14

$168

$23

7.47

2.77
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4 Recommendations & Discussion
This analysis evaluated the feasibility and cost effectiveness of a retrofit ordinance requiring efficiency
upgrades in existing homes undergoing a substantial remodel in Chico, California. A customer-based
lifecycle cost (LCC) approach to evaluating cost effectiveness was applied quantifying the utility cost
savings associated with energy efficiency measures compared to the costs associated with the measures.

4.1 Recommended Efficiency Measures for the Ordinance
Based on the cost effective analysis, the following measures or packages of measures are recommended
for inclusion in the ordinance. In most cases, exceptions are defined which would exempt a particular
building from a measure. These exceptions are based on both existing on-site conditions and cost
effectiveness.
Window upgrades were found to be cost effective for the pre-1978 vintage building with existing single
pane windows, but is not included as a recommended measure. The additional cost requirement for a
typical building is significant and the margin for cost effectiveness is lower than most other measures.
Air Sealing & Attic Insulation Package: Add attic insulation to a minimum level of R-38 in vented
attics. Using foam or caulking seal all accessible cracks, holes and gaps in the building envelope at walls,
floors, and ceilings. Pay special attention to penetrations including plumbing, electrical, and mechanical
vents, recessed can light fixtures, and windows. Weather-strip doors if not already present. A blower door
is not required for verification. Verification shall be conducted by the building department following a
prescriptive checklist (to be developed) which outlines what building aspects need to be addressed by the
permit applicant and verified by an inspector.
Exception 1: Buildings without vented attic spaces and building with existing attic insulation levels
greater than R-19 are exempt from the attic insulation requirements.
Exception 2: Buildings that can demonstrate blower door test results showing 5 ACH50 or lower, a
30% reduction from pre-retrofit conditions, or can otherwise demonstrate that air sealing meeting the
requirements of this ordinance was conducted within the last 12 months are exempt from the air
sealing requirements.
Cool Roof: Steep slope roof replacements shall install a roofing product rated by the Cool Roof Rating
Council to have an aged solar reflectance equal to or greater than 0.25, or that is ENERGY STAR
certified. Low slope roof replacements shall meet the requirements of the 2016 Building Energy
Efficiency Standards section 150.2(b)1Hii, regardless of the compliance approach with Title 24, Part 6
(prescriptive or performance), which requires a roofing product with an aged solar reflectance equal to or
greater than 0.63 and a thermal emittance equal to or greater than 0.73. This measure only applies to
buildings that are installing a new roof as part of the scope of the substantial remodel. See Appendix B for
additional details on the requirements per Title 24.
Exception 1: Projects that are not installing a new roof as part of the scope of the substantial remodel.
Only areas of roof that are to be re-roofed are subject to the cool roof upgrade.
Exception 2: All exceptions as stated in the 2016 Building Energy Efficiency Standards section
150.2(b)1Hi for steep slope roofs and 150.2(b)1Hii for low slope roofs are allowed.
Duct Sealing: Air seal all ductwork to meet the requirements of the 2016 Building Energy Efficiency
Standards section 150.2(b)1Ei, 150.2(b)1Eii, or 150.2(b)1Eiii, with the exception that duct testing is not
required to be verified by a HERS Rater. The contractor conducting the air sealing must test duct leakage
and complete a self-certification form (to be developed) to provide to the building department. The form
must be accompanied with a photograph of the contractor’s gauge indicating the leakage results. See
Appendix B for additional details on the requirements per Title 24.
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Exception 1: All exceptions as stated in the 2016 Building Energy Efficiency Standards section
150.2(b)1E are allowed.
Water Heating Package: Add exterior insulation meeting a minimum of R-6 to storage water heaters.
Insulate all accessible hot water pipes with pipe insulation a minimum of ¾” inch thick. This includes
insulating the supply pipe leaving the water heater, piping to faucets underneath sinks, and accessible
pipes in attic spaces or crawlspaces. Upgrade sinks and showers to meet current CALGreen requirements.
Exception 1: Water heaters less than 20 gallons.
Exception 2: Fixtures with rated flow rates no more than 10% greater than current CALGreen
requirements.
Exception 3: If application of a water heater blanket voids the warranty on the water heater.
LED Lighting: Replace all interior and exterior screw-in (A-base) incandescent and halogen lamps with
screw-in LED lamps.

4.2 Other Considerations
A HERS Rater is not required to meet any of the requirements for the recommended measures. A Rater
would only be required if the substantial remodel triggers HERS verification under the Title 24, Part 6
code. Measure installation shall be verified by a city building inspector or another third party inspector
deemed appropriate by the building department. While a HERS Rater is not required, one could be used
as an alternative to inspections by the building department
Implementation of many of the recommended measures will affect the pressure balance of the home
which can subsequently impact the safe operation of existing combustion appliances as well as indoor air
quality. Buildings with older gas appliances can present serious health and safety problems which may
not be addressed in a substantial remodel if the appliances are not being replaced. It is recommended that
the building department conduct inspections of all combustion appliances after completion of the retrofit
work. It’s also recommended that the city consider requiring combustion safety testing by a certified
professional whenever air sealing and insulation measures are applied and existing combustion appliances
are located within the pressure boundary of the building.
The city may also want to consider requiring mechanical ventilation in homes where air sealing has been
conducted. In older buildings, outdoor air is typically introduced through leaks in the building envelope.
After air sealing a building, it may be necessary to forcefully bring in fresh outdoor air using supply
and/or exhaust fans to minimize issues associated with indoor air quality.
If any of the measures above are included in a performance Title 24, Part 6 compliance report, it’s
suggested that trade-offs be allowed as long as all minimum code requirements are met. For example, if a
project is installing new windows and a new roof and insulating the attic and is demonstrating compliance
with Title 24, Part 6 with a performance simulation run, it would be acceptable if the installed roof did not
meet the requirements listed above as long as this was traded off with either an increase in attic insulation
or better performing windows. This would also provide trade-offs for projects that are installing high
impact measures, such as solar water heating or whole house fans. This would require two simulation
runs; however it’s not expected this approach would be utilized often. One run (#1) would evaluate the
proposed building upgrades. This would also be the report submitted to the building department for the
permit application demonstrating compliance with Title 24, Part 6. A second run (#2) would also be
completed with the minimum ordinance requirements modeled for each of the affected building
components. The applicant would need to demonstrate that the proposed upgrades (#1) would result in
annual time dependent valuation (TDV) energy use equal to or less than the annual TDV energy use of
the case based on the ordinance requirements (#2).
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Appendix A - Utility Rate Tariffs
Following are the PG&E electricity, both standard and time-of-use, and natural gas tariffs applied in this
study. The PG&E monthly gas rate in $/therm was applied on a monthly basis for the 12-month period
ending March 2016.
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Appendix B – Standards Sections
2016 Building Energy Efficiency Standards Section 150.2(b)1H
Roofs. Replacements of the exterior surface of existing roofs shall meet the requirements of Section 110.8 and the
applicable requirements of Subsections i and ii where more than 50 percent of the roof is being replaced:
i.

Low-rise residential buildings with steep-sloped roofs, in Climate Zones 10 through 15 shall have a
minimum aged solar reflectance of 0.20 and a minimum thermal emittance of 0.75, or a minimum SRI of 16.
EXCEPTION TO 150.2(b)1Hi: The following shall be considered equivalent to Subsection i:

ii.

a.

Air-space of 1.0 inch (25 mm) is provided between the top of the roof deck to the bottom of the roofing
product; or

b.

The installed roofing product has a profile ratio of rise to width of 1 to 5 for 50 percent or greater of the
width of the roofing product; or

c.

Existing ducts in the attic are insulated and sealed according to Section 150.1(c)9; or

d.

Buildings with at least R-38 ceiling insulation; or

e.

Buildings with a radiant barrier in the attic meeting the requirements of Section 150.1(c)2; or

f.

Buildings that have no ducts in the attic; or

g.

In Climate Zones 10-15, R- 2or greater insulation above the roof deck.

ii. Low-sloped roofs in Climate Zones 13 and 15 shall have a 3-year aged solar reflectance equal or greater
than 0.63 and a thermal emittance equal or greater than 0.75, or a minimum SRI of 75.
EXCEPTION 1 to Section 150.2(b)1Hii: Buildings with no ducts in the attic.
EXCEPTION 2 to Section 150.2(b)1Hii: The aged solar reflectance can be met by using insulation at the
roof deck specified in TABLE 150.2-B.

2016 Building Energy Efficiency Standards Section 150.2(b)1E
Altered Space-Conditioning System - Duct Sealing: In all Climate Zones, when a space-conditioning system is
altered by the installation or replacement of space-conditioning system equipment, including replacement of the air
handler, outdoor condensing unit of a split system air conditioner or heat pump, or cooling or heating coil; the duct
system that is connected to the altered space-conditioning system equipment shall be sealed, as confirmed through
field verification and diagnostic testing in accordance with the applicable procedures for duct sealing of altered
existing duct systems as specified in Reference Residential Appendix RA3.1 and the leakage compliance criteria
specified in Reference Residential Appendix Table RA3.1-2, conforming to one of the following requirements:
iii.

The measured duct leakage shall be equal to or less than 15 percent of system air handler airflow as
determined utilizing the procedures in Reference Residential Appendix Section RA3.1.4.3.1; or

iv.

The measured duct leakage to outside shall be equal to or less than 10 percent of system air handler airflow
as determined utilizing the procedures in Reference Residential Appendix Section RA3.1.4.3.4; or

v.

If it is not possible to meet the duct sealing requirements of either Section 150.2(b)1Ei or Section
150.2(b)1Eii, then, all accessible leaks shall be sealed and verified through a visual inspection and a smoke
test by a certified HERS Rater utilizing the methods specified in Reference Residential Appendix
RA3.1.4.3.5.

EXCEPTION 1 to Section 150.2(b)1E: Duct Sealing. Duct systems that are documented to have been previously
sealed as confirmed through field verification and diagnostic testing in accordance with procedures in the Reference
Residential Appendix RA3.1.
EXCEPTION 2 to Section 150.2(b)1E: Duct Sealing. Duct systems with less than 40 linear feet as determined by
visual inspection.
EXCEPTION 3 to Section 150.2(b)1E: Duct Sealing. Existing duct systems constructed, insulated or sealed with
asbestos.
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This overview is provided to returning partners to help them
organize their application content before starting the online
application process.
When you are ready to submit your application go to http://civicspark.lgc.org/joincivicspark/project/ and click “apply now”
Key to the overview content
• Bold = header or question prompt
• Italics = guidance for specific sections or questions
• Bullet = needed content or response type

I. Organizational Information
Organizational Details
City of Chico, Community Development Department
411 Main Street, PO Box 3420, Chico, CA 95927
Community Development Director
530-879-6806
http://www.ci.chico.ca.us/

Contacts
Provide information for up to 3 contacts that will serve as Project Contact, Fellow Supervisor,
and a Billing Contact – they can be the same people in multiple roles.
Director Level Contact
Mark Wolfe
Community Development Director
530-879-6801
mark.wolfe@chicoca.gov
Project Contact/Fellow Supervisor
Brendan Vieg
Principal Planner
530-879-6806
brendan.vieg@chicoca.gov
Billing Contact
Kimberly Graciano
Account Tech II
530-879-7365
kimberly.graciano@chicoca.gov

II. Project Description and Goals
Project Details
Project Title (to be used on the CivicSpark website) *
• Chico Climate Adaptation and Resiliency Initiative
CivicSpark Project Description
CivicSpark focuses on building the capacity of local government — to collaborate across sectors
and address pressing climate change or water management issues — through research,
planning, and implementation projects.
Please provide a brief description (no more than 300 words) of your project, outlining the
organizational background, the climate or water goals the project intends to address, and
highlighting fellow's role in the project. The description should be as compelling and appealing
as possible, to entice fellows applying for the program (your text will be used for the descriptions
fellows see when applying).
The City of Chico’s 2020 Climate Action Plan (CAP) outlines strategies, organized within a
flexible ten-year framework, for a significant reduction of greenhouse gas emissions that are
directly and indirectly generated by local activities. The CAP identifies broad-ranging areas
vulnerable to climate change, including impacts on agriculture, water resources, energy
production, air quality, public infrastructure, sensitive species/habitats, public health and safety,
and, as a result, multiple economic sectors. The CAP directs the development of a Climate
Change Adaptation Plan to outline long-term strategies for mitigating anticipated local impacts
of climate change.
Further, the City is aware of the need to update various City documents to comply with State
sustainability legislation, including Climate Change Adaptation (SB 379, 2015) and 2030 GHG
Emissions Target (SB 32, 2016). To meet the objectives outlined above, the City proposes to
initiate updates to its General Plan Safety Element (2011) and Local Hazard Mitigation Plan
(2014) to incorporate strategies for climate adaptation and resiliency. Work to be undertaken by
the CivicSpark Fellow will support those updates, and all work product will be featured on the
City’s Sustainability website http://chicosustainability.org/
CivicSpark Project Outcomes
Our goal for CivicSpark is to support local governments while fostering the next generation of
climate and water professionals. What are the anticipated outcomes and/or desired deliverables
from the fellow(s) service (as opposed to your proposed project as a whole)?
As above, provide a brief (no more than 300 words) description of outcomes, and try to make
them as compelling as possible (your text will be used for the descriptions fellows see when
applying). *
The Fellow will work in a collaborative environment that will include interaction with City of
Chico and Butte County staff, and geography students enrolled in CSU Chico’s Fall 2017,
GEOG 506 Community Service Practice in Geography class, taught by Dr. Mark Stemen (who is
also the Chair of the City’s Sustainability Task Force). The Fellow will act as a liaison to City

and County staff. Students in the GEOG 506 class will prepare a Draft Climate Change
Vulnerability Assessment that identifies the risks climate change poses to the Chico community,
the geographic areas at risk, including a set of adaptation and resilience goals, policies and
objectives.
In partnership with the GEOG 506 students, the Fellow will develop a Draft Climate Change
Preparedness Plan to address impacts of climate change on the City’s economic and natural
ecosystems and promote a climate resilient community.
The Fellow will be responsible for the following work:
In support of SB-32, researching the most effective GHG reduction measures and best practices
used by jurisdictions in the State of California.
In support of SB-379, develop Draft Implementation Measures designed to carry out adaptation
and resiliency goals, policies, and objectives, which will include avoiding or minimizing climate
change impacts.
Sources for completing these tasks include:
•
•
•
•
•
•
•

Internet based Cal-Adapt Tool
Research of other communities efforts
Chico 2030 General Plan Safety Element
Collaboration with City Fire Department, Police Department, Public Works, and
community stakeholders
The California Adaptation Planning Guide
Local agencies and special districts on the types of assets, resources, and populations that
will be sensitive to various climate change exposures
Historical data on natural events and hazards, including maps of areas subject to previous
risk, areas that are vulnerable, and sites that have been repeatedly damaged

CivicSpark Fellow Desired Skills and Traits
In order to best identify the kind of fellow who will be most successful for your project please
identify 2 traits or skills you would like your fellow(s) to have.
Desired Skills should be no more than 150 words. Please also consider that our primary
demographic are recent college graduates, so we may not be able to accommodate a need for
highly technical skills. As above, this will be used in the descriptions fellows see when
applying. *
The desired candidate should possess strong research abilities and writing skills and a working
knowledge of sustainability practices and processes. The candidate should be comfortable in
multi-tasking and setting work priorities and working in a collaborative environment as well as
independently with minimal supervision. In support of this work, the candidate should have the
ability to synthesize complex and sometimes unrelated information, and work creatively with
City staff and CSU Chico students and instructors. As a liaison between the City, County, and

the CSU Chico class, the candidate should be adept at working with a variety of people in a
professional and effective manner.
Focus and Desired Skills Dropdowns
For the next 4 questions, we ask you to pick from dropdown lists for your top two sector focus for
the project, and your top 2 desired skills or abilities for fellows working on your project.
Your selections on these items, help us to match more specifically with interests and skills
provided by fellows on their applications.
Sector Focus 1: What is the primary focus of this project
• Energy Efficiency / Renewable Energy
• Air Quality
• Alternative Transportation
• Public Health
• Waste Reduction / Composting
• Green Infrastructure
• Environmental Justice
• Greenhouse Gas Inventorying
• Climate Action Planning
• Climate Adaptation Planning
• Vulnerability Assessments
• Land-Use Planning/Management
• Local/Statewide Policy
• Water Conservation / Water Use Efficiency
• Water-Energy Nexus
• Water Supply Reliability
• Stormwater
• Groundwater
• Safe Drinking Water
Sector Focus 2: What is the secondary focus of this project
• Energy Efficiency / Renewable Energy
• Air Quality
• Alternative Transportation
• Public Health
• Waste Reduction / Composting
• Green Infrastructure
• Environmental Justice
• Greenhouse Gas Inventorying
• Climate Action Planning
• Climate Adaptation Planning
• Vulnerability Assessments
• Land-Use Planning/Management
• Local/Statewide Policy

•
•
•
•
•
•

Water Conservation / Water Use Efficiency
Water-Energy Nexus
Water Supply Reliability
Stormwater
Groundwater
Safe Drinking Water

Project Skills 1: What are the primary skills or activities this project will require
• Project Management
• Marketing/Communication
• Outreach/Community Engagement
• Education
• Research
• Technical Writing
• Facilitation
• Data Collection/Analysis
• Environmental Justice/Equity
• GIS/Mapping
Project Skills 2: What are the secondary skills or activities this project will require
• Project Management
• Marketing/Communication
• Outreach/Community Engagement
• Education
• Research
• Technical Writing
• Facilitation
• Data Collection/Analysis
• Environmental Justice/Equity
• GIS/Mapping
Are you collaborating with any other organizations on this project? *
• Yes / No

CivicSpark Fellow Site Supervisor and Workspace Requirements
CivicSpark is committed to nurturing the next generation of sustainability leaders by providing a
strong professional development experience for fellows. A critical part of that experience is
placing fellows in an environment and under the guidance of a Site Supervisor who can help
them learn, grow, and benefit from exposure to their organization and network.
Hosts may have local partners take a role in supervision, but as the host organization you
are agreeing to identify one Site Supervisor for the fellow(s) during the 11-month service
year. Site Supervisor responsibilities include: Conducting an initial and closing assessment

of the fellow’s performance, supporting the creation of the fellow’s professional goals,
conducting weekly check-ins with fellows, overseeing their project work, and serving as a
bridge to partners and your organization. *
• I agree
Will you have a suitable and dedicated workspace (desk, cubicle, shared office etc.) for
your fellow(s)? *
Inability to provide suitable and dedicated workspace for your Fellow(s) may affect the project
viability.
• Yes / No (if no please explain working environment if not)

CivicSpark Climate Fellows - Cost and timing
Our organization is interested in hosting a fellow (or fellows) for the following duration: *
For additional details on costing and service information for each period refer to the "local
government overview" page on our website.
• Half Fellow ($13,000 for 650 project hours/member) - see below for timing options
• Full Fellow ($25,500 for 1300+ project hours/member)
Number of Fellows requested for this project *
Note that total costs will be time period x number of members requested.
For the Half Fellow option, what is your desired start time and hours allocation?
Note availability of members for less than eleven month options is dependent on our ability to
match with another project application in the same region who is also interested in a partial
placement.
• Half time for 11 months Fall 2017 start
• Full time for 6 months Fall 2017 start
• Full time for 6 months Spring 2018 start

III. Target Public Agencies for Fellow Services
This section asks for information about the target local public agencies for your project.
•

If your organization is a public agency that a fellow will be supporting, respond with
information about your own agency.

•

If your organization is not a local public agency and/or the project is targeting a different
public agency, provide information for that agency.

Note this information is required, and must be provided before the start of service.

Eligibility and Exceptional Need Questions

Name of local public agency / agencies, or departments within a single agency receiving
project support.
Note that the expectation is that you will identify at least 2 agencies or departments per fellow
hosted. If multiple agencies are being targeted, we will need the following 6 questions answered
separately for each. If multiple departments within a single agency are being served, the
following 6 questions apply for all departments *
City of Chico, Community Development Department
City of Chico, Public Works Department
Does this agency have a dedicated full-time sustainability staff?
• Yes / No
Has the governing body formally adopted a climate action plan or similar policy
mechanism?
• Yes / No
Has the agency developed and is currently using specific mechanisms for tracking climate
progress?
Tracking mechanisms will vary from community to community, but should be established systems
and processes that allow the local government to 1) monitor implementation progress on all
measures in the Climate Action Plan or similarly formal climate action policy 2) document GHG
reduction results from implementation of each measure, and 3) update the inventory and revise
targets and measures as needed to adjust to changing conditions. Tracking activities should be
completed at least on an annual basis, and should include council/board level as well as
department level reporting that allows for discussion of outcomes and formal discussion of any
needed changes.
• Yes / No
Please provide annual data on a key community climate indicator (e.g. energy, water,
waste) relevant to this project (e.g. community energy use) for the latest recorded year.
Residential/Commercial Energy Use (2014)
496,667,059
Please provide numbers for the same key indicator climate (e.g. energy, water, waste)
relevant to this project (e.g. community energy use) for the year prior to the one reported
above.
Residential/Commercial Energy Use (2015)
488,471,699
Units for the last 2 questions (e.g. kwh, therms, acre-feet etc.)
kwh

IV. Fiscal and Contractual Understanding
AmeriCorps programs are funded by both the Corporation for National and Community Service
and through participating local governments. CivicSpark or Water Corps support requires a
fiscal contribution. Either public agencies or third parties can be the source for the fiscal
contribution. This rate is all-inclusive (e.g. covers workers compensation, liability insurance,
workplace costs, member personnel benefits, job travel support); and is only based on project
work.
To proceed with services, LGC will require completion of a signed service agreement and a
down payment of 10% of total project cost before the start of services. The remaining cost will be
paid monthly throughout the term of service.
Please list known sources for the fiscal contribution. If sources are not yet known please
indicate potential sources and expected timeframe for securing funding.*
Note if your organization is a nonprofit, we may ask for fiscal references or additional fiscal
capacity information before contracting with you.
Proposed FY2017/2018 capital project fund - General Plan Implementation
Will any part of your fiscal contribution come from federal sources? If so, prior to the start
of services, LGC will need confirmation that the federal agency providing funds approves
of the use of funds for AmeriCorps services. *
• Yes / No
As a federally funded program, AmeriCorps programs are required to track service to
participating public agencies (see here for more details). Please check below that you agree
to provide necessary information and contacts as needed to comply with our program
guidelines whether before or during the service year. *
• I agree
As a federally funded program, CivicSpark Fellows are prohibited from engaging in
certain activities. Please review the list of prohibited activities. Once you have reviewed this
list, please check below that you understand these prohibited activities and agree that
Fellows will not engage in such activities during your project scope. *
• I agree
CivicSpark is committed to recruiting a strong and diverse cohort of fellows who can have
a positive impact on the communities they serve. Part of our success in building a strong
cohort is recruiting widely and locally. In support of this, we ask that all Project Partners
regularly share information about the program and current fellowship openings through
their local networks through online postings, sharing information at meetings, etc.
Templates and flyers will be provided by LGC. Please check below that you agree to
support fellow recruitment in your community. *
• I agree

