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Summary
At its May 25, 2017 meeting, the City Planning Commission (CPC) considered a
Department recommendation to prepare an ordinance, which would require the
installation of solar photovoltaic (PV) systems on all new single family and low rise
residential buildings, based on the State's Draft Model Solar Ordinance. The CPC
requested that the City propose more expansive requirements similar to that of Santa
Monica's solar ordinance, which requires solar PV systems on almost all new buildings.
The CPC also requested that the Department confer with a solar working group and report
back on any issues related to the expanded scope and the impacts of mandating solar
panel installations on the production of affordable housing.

Discussion
The interagency working group determined that there were five main issues to analyze in
order to prepare a final recommendation to the CPC:
1.
2.
3.
4.
5.
1.

Prescriptive size standards for solar PV systems
Performance standards for solar PV systems
Applicability of solar PV system
Waivers from solar PV system requirements
Affordable housing impacts

Prescriptive Size Standards

Solar ordinances have various methods of estimating the prescriptive standard for a
required solar PV system size. The prescriptive standard is easy to understand and apply
and is based on a number, such as a building's square feet of floor area, or square feet
of a building footprint, or square feet of solar-ready area, etc. Tables 1 and 2 summarize
the prescriptive standards in the ordinances of other cities which require solar PV
systems.
Table 1: Summarized Prescriptive Standards: One and Two Family Homes
2 watts per sf of floor area
Lancaster
2 watts per sf of building area
Sebastopol
10 watts per sf of solar ready area
San Francisco
1.5 watts per sf of floor area
Santa Monica
1 kW (1,000 watts)
San Mateo
1.5-3.5 kW depending on sf of floor area
Fremont*
1.5-4.2 kW depending on sf of floor area
State's Model*
*applies to homes with <4,500 sf of floor area

2

Table 2: Prescriptive Standards: Multi-Family Residential and Nonresidential Bldgs.
Multi-Family Residential
Nonresidential
New bldgs. with 10,000 sf of New bldgs. with 10,000 sf of floor area
Culver City
floor area or more shall install or more shall install a 1 kW PV system
a 1 kW PV system for each for each 10,000 sf.
10,000 sf.
New bldgs. and existing
New bldgs. and existing bldgs. with
Sebastopol
additions of 1,800 sf or more of floor
bldgs. with additions or
alterations that increase sf By area, and alterations of more than 50%
of a structure'sfloor area, shall install
75% or more shall install PV
PV system, 2 watts per sf of bldg. area.
system, 2 watts per sf of
bldg. area.
New bldgs. of 10 floors or New bldgs. of 10 floors or fewer and
San
fewer
shall install a PV system 2,000 sf floor area shall install a PV
Francisco
or solar thermal system in all system or solar thermal in all of the
of the solar ready area, 10 solar ready area, 10 watts per sf of
watts power per sf of solar solar ready area.
ready area.
New bldgs. shall install a PV system, 2
New bldgs. shall install a PV
Santa
system, 2 watts per sf of bldg. watts per sf of bldg. footprint.
Monica
footprint.
New bldgs. with 3-16 units New bldgs. with less than 10,000 sfof
San Mateo
shall install a 2 kW PV system floor area shall install a 3kW min. PV
(min). new bldgs. with 17 or system. New bldgs. with 10,000 sf or
more units shall install a 3 kW more of floor area shall install 5 kW
system (min). PV system.
min. PV system.
NIA
New bldgs. with less than
Fremont
4,500 sf of conditioned space
shall install a PV system with
1.5-3.5 kW, depending on sf
of conditioned space.
State Model
Ordinance*

New bldgs. with less than
4,500 sf of conditioned space
shall install a PV system with
1.5-4.2 kW, depending on sf
of conditioned space.

NIA

*does not apply to high-rise residential buildings.
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2. Performance Standards
Several cities offer a choice between using prescriptive standards or performance
standards. The performance standards provide flexibility with regard to the solar PV
system size, but are less transparent and more difficult to achieve. They are based on a
percentage reduction in the building's overall energy budget which is determined by the
design of the building and the climate zone in which the building is located. The
performance standard's reduction of energy use comes from the use of energy efficient
building materials and energy efficient design. For example, a house which is constructed
with highly energy efficient building materials will use less energy than a standard house
and may not need a solar PV system that is as big as the one required by the prescriptive
standard. If a smaller solar PV system can offset a specified percentage of a building's
energy budget, it complies with the performance standard.
Tables 3 and 4 summarize the performance standards required by other jurisdictions for
different building types.
Table 3: Performance Standards: One and Two Family Homes
Lancaster
Offset 100% of annual electric load - ZNE
(single family only)

Sebastopol
Santa Monica
Fremont**
State Model**
* Time Dependent Valuation

Offset 75% of annual electric load
Offset 75-100% of TDV* energy budget, may include
other type of renewable energy system
Offset 55% of annual TDV* energy use
Offset 35-55% of annual TDV* enerav use

**Bldgs. with 4,500 or greater of conditioned floor area must use the performance standard.

Table 4: Performance Standards: Multi-Family Residential and Nonresidential Bldgs.
Multi-Family Residential Buildings
Nonresidential Buildings
Sebastopol New bldgs. and existing bldgs.with
New bldgs. and existing bldgs.
additions or alterations that increase sf with additions of 1,800 sf or
by 75% or more shall install PV
more of floor area, and
system that meets 75% of bldg.'s
alterations of more than 50% of
annual electrical load.
a structure's floor area, shall
meet 75% of bldg.'s annual
electrical load.
Fremont
New bldgs. with less than 4,500 sf
N/A
of conditioned space, which do not
comply with the prescriptive standard,
may alternatively install a PV system
sized to meet 55% of TDV energy use.
New bldgs. with 4,500 sf or more of
conditioned space shall install a PV
system sized to meet 55% of TDV
energy use.
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3. Applicability of Solar Ordinance
A review of solar ordinances adopted by other cities in California finds that four cities
require solar PV systems on new construction only, and three cities require solar PV
systems on new construction and other types of applications (Table 5). Limiting the solar
ordinance requirements to new construction only facilitates implementation for both
applicants and plan checkers. This limited applicability makes the ordinance less onerous
for applicants who have small projects, such as the addition of a bathroom to a single
family house. Requiring solar PV systems on additions or major renovations yields
greater increases in the City's solar capacity.

Culver City
Santa Monica
Sebastopol

San Francisco
Lancaster
San Mateo
Fremont
State Model

Table 5: Aoolicabilitv of Solar Ordinance
New Construction Other Project Types
X
Additions or major renov. -10,000 sf or more
X
Demolition of 50% or more of bldq.
X
Addition to commercial bldg. which
Increases the sf by 1,800 sf or greater and
remodel, demolition or repair of more than
50% of bldg. Addition to residential bldg.
which increases the sf by 75% or greater and
remodels, demolition or repair of more than
75% of buildinq.

X
X
X
X
X

N/A
N/A
N/A
N/A
N/A

There was consensus in the working group that it may be appropriate to extend the
applicability of a solar requirement to project types other than new construction. The
details of what size of addition or remodel necessary to trigger this requirement will be
vetted through department input prior to drafting a final ordinance.
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4. Waivers from Solar Ordinance Requirements
All of the solar ordinances reviewed were flexible and allowed for exceptions to the solar
ordinance requirements. Refer to Table 6.

Table 6:
Culver City

Lancaster

San Francisco

Sebastopol

San Mateo

Santa Monica
Fremont

State Model

Alternatives/Exemptions
• Equivalent solar water heating system
• In-lieu fee for solar PV system on City bldgs., nonprofits, or another bldg . owned by applicant.
• Applicant may propose alternative compliance.
• Subdivision builder may pay a mitigation fee.
• Amount of solar may be reduced if ZNE.
• May install a solar thermal system
• Data centers and lab bldgs. are exempt.
• Certain bldgs. may install a Living Roof
• Bldgs. with a solar ready zone less than 150
contiguous sf due to limited solar access are exempt.
• Bldg. Official may exempt bldgs. if there are practical
difficulties with compliance. City Council may establish
an in lieu fee .
• May provide a solar thermal system with a min. collector
area of 40 sf.
• May request an exemption if can show infeasibility.
• Requirements are waived or reduced where solar panels are
infeasible due to shade.
• Alternative renewable energy system may be substituted.
• Requirement may be waived in case of practical challenges.
or required to comply with CalGreen Tier 1 or other energy
standard.
• Requirement may be waived in case of practical challenges.
or if bldg. provides alternate renewable system/s.

The working group will vet a waiver policy as the ordinance is developed. Requirements
may be waived or reduced when the roof shape or orientation, or a shading analysis,
shows that the minimum required solar PV system size cannot be provided, or if it is
determined by LADWP that the proposed solar capacity cannot be interconnected onto
LADWP's distribution system without significant upgrades.
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5. Affordable Housing Impacts
Planners in other cities with solar ordinances indicate that their solar ordinances have not
created or added to affordable housing issues in their cities. An affordable housing
developer in Los Angeles, who was consulted on behalf of the working group, reports that
many affordable housing developers are already installing solar panels and that the cost
is covered by affordable housing tax credits. Therefore, a solar requirement would likely
not create undue burden for individual projects. However, the cumulative effect of
requiring the added expense of solar PV systems on all individual affordable projects may
impact development budgeting and should be carefully vetted as to roll out and
implementation. Based on a small sample of local affordable housing projects recently
approved or in process of approval, the cost of solar PV systems for multifamily and
mixed-use projects with 20-70 units is $13,300-$83,600, based on 2 watts per square foot
of building footprint and $3 per watt.

Conclusion
The Department recommends and supports LADBS in its work to amend the Building
Code to require solar PV systems all types of new buildings and major additions, based
on the research presented in this report and continued input from the working group. The
working group supports the inclusion of both prescriptive and performance standards for
the required solar PV system size. A prescriptive standard provides clarity and certainty.
A performance standard offers flexibility and encourages sustainable building design. The
working group encourages LADBS to review typical energy budgets and solar PV system
sizes of projects they have approved and establish prescriptive standards and
performance standards based on this review. The working group recommends applying
solar PV system requirements to all types of new buildings and major additions, including
one and two family dwellings, low-rise and high-rise multifamily residential buildings and
nonresidential structures.

EXHIBIT A

Green Building
Solar Ordinance
Solar Ordinance
On April 26, 2016, the City of Santa Monica adopted
local amendments to the California Energy
Code . These amendments are summarized below and
were effective between May 26, 2016 and December
31, 2016. As of May 1, 2017, these requirements are
back in effect.
1. One-and-Two Family Dwelling Solar Photovoltaic
Installations

a) All new one-and-two family dwellings are required
to install a solar electric photovoltaic (PY) system. The
required installation of the PY system shall be
implemented using one of the following methods:
i. Install a solar PV system with a minimum total
wattage 1.5 times the square footage of the dwelling
(1.5 watts per square foot); or
ii. Install a solar PY system or other renewable energy
system that will offset 75%-100% of the Time
Dependent Valuation (TDV) energy budget.
iii. Demonstrate that the Time Dependent Valuation
(TDV) energy budget is reduced by the same wattage
required by (a)(i).
b) The requirements of this Section shall be waived or
reduced, by the minimum extent necessary, where
production of electric energy from solar panels is
technically infeasible due to lack of available and
feasible unshaded areas.
c) The requirements of this Section shall take priority
if there is a conflict between compliance with Section
4.201.3 and this section.
2. Low-Rise Residential Solar Photovoltaic
lnstallationsi.

a) All new Low-Rise Residential dwellings are required
to install a solar electric photovoltaic (PV) system. The
required installation of the PV system shall be
implemented by installing a solar PV system with a
minimum total wattage 2.0 times the square footage
of the building footprint (2 .0 watts per square foot).
b) The requirements of this Section shall be waived or
reduced, by the minimum extent necessary where
production of electric energy from solar panels is
technically infeasible due to lack of available and
feasible unshaded areas.
c) The requirements of this Section shall take priority
if there is a conflict between compliance with Section
4.201.3 and this section.
3. Non-Residential, High-Rise Residential, Hotels
and Motels Solar Photovoltaic Installation.

a) All new Non-Residential, High-Rise Residential,
Hotels and Motel dwellings are required to install a
solar electric photovoltaic (PV) system. The required
installation of the PV system shall be implemented by
installing a solar PV system with a minimum total
wattage 2.0 times the square footage of the building
footprint (2.0 watts per square foot).
b) The requirements of this Section shall be waived or
reduced, by the minimum extent necessary where
production of electric energy from solar panels is
technically infeasible due to lack of available and
feasible unshaded areas.
c) The requirements of this Section shall take priority
if there is a conflict between compliance with Section
4.201.3 and this section.

EXHIBIT B

DOCKETED
Docket Number: 17-BSTD-OI
Project Title: 20 I 9 Building Energy Efficiency Standards PreRulemaking
TN#: 217291
Document Title: Draft Model Local Solar Ordinance v5
Description: NIA
Filer: Ingrid Neumann
Organization: California Energy Commission
Submitter Role: Commission Staff
Submission Date: 4/25/2017 I 1:05:21 AM
Docketed Date: 4/25/2017

Last Updated: 14 October 2016
MANDATORY REQUIREMENTS FOR THE INSTALLATION OF PHOTOVOLTAIC SOLAR
ENERGY SYSTEMS [DRAFT]
(A) DEFINITIONS
LOW-RISE RESIDENTIAL STRUCTURE is a building that is of Occupancy Group Rand is three
stories or less.
MODULE NAMEPLATE OUTPUT is the nameplate DC power rating of the solar module, measured
under Standard Test Conditions.
NEWLY CONSTRUCTED BUILDING is a building that has never been used or occupied for any
purpose.
R-3 RESIDENTIAL OCCUPANCIES where the occupants are primarily permanent in nature and not
classified as Group R-1, R-2, R-2.1, R-3.1, R-4 or I, including:
• Buildings that do not contain more than two dwelling units.
• Townhouses not more than three stories above grade in height with a separate means of egress.
• Adult facilities that provide accommodations for six or fewer persons of any age for less than 24hours. Licensing categories that may use this classification include, but are not limited to:
• Adult Day Programs.
• Child care facilities that provide accommodations for six or fewer persons of any age for less than
24-hours. Licensing categories that may use this classification include, but are not limited to:
• Day-care Center for Mildly III Children, Infant Care Center and School Age Child Day-care
Center.
• Family Day-care Homes that provide accommodations for 14 or fewer children, in the provider's
own home for less than 24-hours.
• Congregate living facilities or congregate residences with 16 or fewer persons.
SINGLE-FAMILY BUILDING is a single dwelling unit of occupancy group R-3, as defined in the
California Building Code, which stands separate and unattached from other dwelling units but may have
an attached garage.
STEEP-SLOPED ROOF has a ratio of rise to run of greater than 2:12
TDV is time dependent valuation.
(B) PURPOSE AND INTENT

It is the purpose and intent of this section to provide standards for builders and developers of newly
constructed single-family buildings and low-rise residential structures to install solar photovoltaic systems

at the time of construction in an effort to achieve energy savings and increase deployment of renewable
energy technology.

(C) REQUIREMENT
Newly constructed buildings that are single-family buildings of group R-3 occupancy or low-rise
residential structures in [NAME OF CITY OR COUNTY] constructed on or after [DATE] shall :
( 1) Be designed to include the green building measures specified as mandatory under the California
Green Building Standards Code (Cal Green) section [4.201] and the efficiency requirements of
section [A4.203 .l.l.2] with the following amendments to section [4.201];
(2) Have a solar photovoltaic system installed. The minimum system requirement shall be satisfied
using either of two methods, prescriptive or performance:
(a) Prescriptive Method. The method shall be applicable to those buildings less than
4,500 square foot of conditioned floor space. The nameplate system size shall be
calculated as the sum of each solar module's nameplate output. The minimum
capacity shall be:
Table 1: Minimum Nameplate System Size (kWnc) Required [SAMPLE CZ12]

Conditioned Space
(ft2)

Minimum kW (DC)
Required

Less than 1000

1.5

1000 - 1499

1.9

1500 - 1999

2.3

2000-2499

2.7

2500 - 2999

3.1

3000 - 3499

3.4

3500 - 3999

3.8

4000 - 4499

4.2

(b) Performance Method. Install a solar photovoltaic system sized to meet the minimum
percentage of the building's total TDV energy on an annual basis, as defined in Table
2. The system sizing requirement shall be based upon total building TDV energy use
including both conditioned and unconditioned space in and calculated using
modeling software or other methods approved by the Building Official. Buildings
with 4,500 square foot or greater of conditioned floor area must use the performance
method.
Table 2: Minimum Percent Reduction of Total Annual TDV Energy Use by Climate Zone

I

Climate Zone

I PV % Total TDV I
2

CZs 14, 16

35%

CZs 1, 2, 4, 9-13, 15

45%

CZs 3, 5-8

55%

(3) The system shall be located on-site;
(4) Fixed orientation systems located on a steep-sloped roof shall be oriented between 110 degrees
and 270 degrees of true north. There is no tilt requirement for the solar photovoltaic system;
(5) All systems must meet the minimal shading criterion to satisfy the installation requirement. The
minimal shading criterion requires that no obstruction is closer than a distance "D" of twice the
height "H" of the obstruction (the distance "D" must be at least two times greater than the height
"H"). All obstructions that project above the point on the array that is closest to the obstruction
must meet this criterion for the array to be considered minimally shaded. Obstructions that are
subject to this criterion include:
(a) Any vent, chimney, architectural feature, mechanical equipment, or other obstruction that
is on the roof or any other part of the building.
(b) Any part of the neighboring terrain.
(c) Any tree that is mature at the time of installation of the photovoltaic system.
(d) Any tree that is planted on the building lot or neighboring lots or planned to be planted as
part of the landscaping for the building (the expected shading must be based on the
mature height of the tree).
(e) Any existing neighboring building or structure.
(f) Any planned neighboring building or structure that is known to the applicant or building
owner.
(g) Any telephone or other utility pole that is closer than 30 feet from the nearest point of the
array;
(6) Solar energy systems that are leased by the end-use customer (tenant or owner) or that supply
electricity to the end-use customer through a power purchase agreement (PP A) may be used to
satisfy the requirement provided the system meets all other requirement criteria; and
(7) Shall comply with the 2016 Title 24 Building Energy Code without claiming the solar compliance
credit described in Section 2.2.3 of the 2016 Title 24, Part 6, Residential Alternative Calculation
Method.

(D) EXCEPTIONS

( 1) The Building Official may exempt a covered building from the provisions of this Chapter if the
Official determines there are sufficient practical challenges to make satisfaction of the
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requirements infeasible. Practical challenges may be a result of the building site location, limited
rooftop availability, or shading from nearby structures, topography or vegetation. The applicant is
responsible for demonstrating requirement infeasibility when applying for an exemption.
(2) The building Official may exempt a covered building from the provisions of this Chapter if the
Official determines the building has satisfied the purpose and intent of this provision through the
use of alternate on-site renewable systems such as wind energy systems.
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