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Why a Solar 101 for Municipal Officials?

* Accommodating huge increases in grid-tied
residential solar PV systems in New Hampshire
— If your town is not moving forward to facilitate solar PV,
it is falling behind...
* Part of U.S. Dept. of Energy’s SunShot Initiative
— A national effort to make solar energy fully cost-
competitive with traditional energy sources by the end
of the decade
— Targeting the reduction of non-hardware "soft" costs

Presentation Qutline

. Solar PV Essentials

. Municipal Planning and Zoning for Solar PV
. Facilitating Solar with Municipal Permitting
. Codes and Inspections

. Assessments and Property Taxes

. Solar PV Installations on Municipal Property
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A. SOLAR PV ESSENTIALS

» Solar PV growth in New Hampshire
» Why go solar?
» Anatomy of a residential PV system
> Net metering

The Solar Revolution

* Solar PV at grid parity now in
NH

e Consumer demand for solar is
skyrocketing
* In 2030:

— Electric more important than
ever: cars, heat pumps, etc.

K 2015/
Solar PV Growth in New Hampshire

2009-2014 NH Total Installed Solar PV Net Metering
Capacity by Utility

acity (MW)

TotalInstalled Cap:
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Potential for

Plenty More

PV Installs

Per person, MA &
VT have 7 times
more PV than NH!

NY, MD, NJ all
ahead of NH

Why Go Solar?

* Economic benefits
— Areliable, long-term income stream
— Comparable return to other investments

¢ Environmental benefits
— Reduced use of fossil fuels
— Smaller ecological footprint

Lakes Region Community College

Anatomy of a Residential PV System

* Overall roof-mounted solar PV system
(Actual location of PV system electrical components will be different)
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Anatomy of PV: Solar Panel PowerRating
vs. EnergyProduction

* NH fixed mount PV rule of thumb:
— 1 watt of solar panels ~= 1.2 kilowatt-hours electricity / year

75WH =525WH

Anatomy of a PV System: Inverters

¢ Inverters convert DC current from =
the panels to usable AC current
* String (central) inverters

— Larger and centrally located near meter
or electrical panel

— Most cost-effective if few shading issues
— Approx. 15 year life
* Micro-inverters
— Smaller and numerous, located behind the solar panels
— Reduces the impact of shading

Connecting to the Grid and Net Metering

* Net meter- special electricity meter
— Runs forwards: consuming electricity from grid
— Runs backwards: producing electricity into grid
« Utility disconnect

— Immediately shuts off solar power when grid
goes down

— Most grid-tied PV systems don’t work during a
power outage

¢ Separate RECs watt-meter
— If selling renewable energy credits

Lakes Region Community College
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Net Metering and Utility Interconnections

. N\
* Net metering allows small producers
to send electricity into the grid —
o5 063
— And use electricity when not producing
— “Distributed generation” \ @ Q
 Utility net metering cap .
— NH net metering law amended May 2016 Sourceconed

— Expands the cap from 50 to 100 megawatts
— 80% of new capacity for small (under 100 kW) projects

Spring 2016

¢ What rate structure to credit solar producers?

Net Metering Over a Day

Net Metering Allows Electricity Consumption When Needed

W

== energy from grid
= energy consumed
= netmetering

— electricity consumption
— solar power produced

hour
Source: Wikimedia

Summer and Winter Sun

Summer Arc

Winter Arc

Q('r;)
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Monthly PV Electricity Output

Kilowatt-hours Production in Concord, NH

July PV output is
2.4 times greater
than December!

Spring 2016

Shading, Orientation and Tilt

5% from shading

* “Solar Pathfinder” and similar shading analysis tools
— Estimates shading by time of year and time of day

Output reduced

* QOrientation (azimuth): true south (solar south: 180°) best

Typical Residential PV Costs and Incentives

¢ 6 kilowatt roof-mounted, grid-tied PV system
— Hypothetical 2016 costs and incentives

6 kW Residential PV -- Components

Hardware: 20 solar panels, inverter, cabling, etc. $14,700
Balance of system costs- labor, permitting, etc. $9,300
(approx. $4 / watt) Subtotal: $24,000

Less: NH PUC rebate (50¢/watt; 52,500 max) ($2,500)
Less: 30% IRS tax credit (after rebate*) ($6,450)
(approx. $2.5 / watt) Net cost: $15,050

Solar electricity production:
7,200 kilowatt-hours/year @ 14¢/kW-hour

Renewable Energy Credits revenue
7 RECs @ $45 each, less $65 monitoring costs

(~8.4% return on investment) Total revenue $1,258/ year

$1,008/year

$250/year

Lakes Region Community College
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Steps in a Solar PV Installation

Determine potential for a solar PV project and meet with installer(s). *

Complete the simplified interconnection application process with your
utility and understand if any transformer upgrades are necessary.

. Submit Part 1 of the NH State Residential Solar Rebate application.

Receive approval from your city or town for installation of solar PV system.
Receive approval from your local utility for electrical interconnection.

Install solar PV system. Complete PV system and electrical interconnection
inspections.

Complete and submit Part 2 of NH State Solar PV Rebate application.
File for Federal tax credits (completed with Form 1040).

Residential PV Roles

* Property owner
— Usually also electricity consumer
* Solar developer / installer
* Municipality ,
— Planning, permits and inspections e www.,um.mm
* Electric utility

B. MUNICIPAL PLANNING AND
ZONING FOR SOLAR PV

» Enabling State statutes
» Incorporating solar into master plans

» Zoning for solar

Lakes Region Community College 7
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Enabling State Statutes for
Smart Solar PV Planning

* NH solar-friendly enabling statutes Souree server
for municipal plans, zoning and ordinances:
— RSA 477 Encourages use of solar skyspace easements

— RSA 672:1 Encourages planning and zoning that allow access
to sunlight for solar energy

— RSA 674:2 Enables an energy section in municipal master
plans

— RSA 674:17 Enables zoning ordinances to encourage and

Incorporating Solar into Municipal
Master Plans: Best Practices

* Include an energy chapter in the master plan
— 27% of responding NH towns already do (2015)

Utilize enabling State legislation to declare solar PV a
municipal planning goal

— And sunlight a valuable resource

Make connections with regional, state and federal solar
initiatives

— Nashua RPC: Renewable Tool Belt initiative

— SNHPC, UVLSRPC, Vital Communities & NHSEA: Solar Up and

Examples of Smart Solar Planning

¢ Durham — Energy Chapter

— Energy chapter “presents a vision ... of a resilient, efficient,
and environmentally responsible municipality”

¢ Claremont — 2016 Master Plan revisions
— Will include a new Energy chapter
— Extensive public involvement activities

* Hollis — Zoning Ordinance

— SECTION 24: SOLAR ENERGY SYSTEMS- Includes definitions,
conditional use permits conditions and standards of review

Lakes Region Community College
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Zoning for Solar: Overall Best Practices

* Establish clear definitions

— Do your zoning codes define: solar
photovoltaic (PV) system, roof-mounted vs.
free-standing solar energy system, solar
farm or garden, building-integrated solar
PV system, etc.? o,

* Consider exempting small solar %@

energy systems from floor area ratio

Zoning for Roof-Mounted
PV: Best Practices

* Consider exempting roof-mounted - a
solar from all zoning and site plan Sourceiciyofteene
review regulations

— Or at least classify roof-mounted solar in the same
category as building HVAC/mechanical equipment

¢ Exclude roof-mounted solar PV systems from
impervious surface regulations

Consider exempting all roof-mounted PV

Zoning for Ground-Mounted
PV: Best Practices

¢ Exclude or minimize free standing
(ground-mounted) solar PV systems
from impervious surface regulations
— Other than footings, free-standing solar systems do not prevent
water absorption
* Balance the benefits of solar with reasonable dimensional
and lot coverage requirements
— Consider more flexible height restrictions and setback
requirements for ground-mounted PV systems
— Also balance potential aesthetic concerns

Source: City of Nashua

Lakes Region Community College
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Other Zoning Issues

* Historic districts
— Revise zoning restrictions to allow roof-top
solar if not impairing historic character
— See Clean Air Cool Planet document as a model
 Subdivision and site plan regulations
— Encourage use of solar resources through street and lot
layouts, building orientation, and plantings
— Allow for solar access rights and solar sky space easements

Zoning and Planning Resources

1. Solar Friendly Best Planning Practices for NH
Communities, by Southern NH Planning Commission,

www.snhpc.org/pdf/FinalSolarResourceGuide2015.pdf

2. NH Residential Rooftop Solar PV Permitting, Zoning and
Interconnection Guide, by NH Office of Energy & Planning,
GDS Associates and Resilience Planning & Design, 2015.
www.nh.gov/oep/energy/saving-energy/documents/solar-permitting-

guide-no-appendices.pdf
3. Energy Efficiency, Renewable Energy and Historic

C. FACILITATING SOLAR WITH
MUNICIPAL PERMITTING

»> A tale of two towns
» PV installers’ example of permitting costs
» Solar permitting best practices

Lakes Region Community College
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Solar Permitting: A Tale of Two Towns...

e Town X
— No information about solar on town web site
— Requires costly electrical and building permits
— Licensed professionals must file for permits in-person
— Required structural review for all roof-top installations
— Stipulates a 4-hour window for inspections

¢ TownZ
— Town web site has a how-to page on solar permitting
— One staff member serves as point of contact

PV Permitting Costs: An Installer’s Example

Example of Project Soft Costs:

An example of the soft costs incurred for one professional installation -- provided by
a NH solar PV installer. They show how the permitting and inspection costs may
play out in a New Hampshire community with value-based permitting - they are not
meant fo be representative of typical permitting costs for residential solar PV
systems in the State.

Sample Permit Costs for a $20,000 residential rooftop array:

$200 Building Permit ($10 per $1,000)

$100 Electrical Permit ($5 per $1,000)

$500 Structural Analysis and Professional Engineer's (PE) stamp

$150 Installer Office Labor (compiling and submitting permit materials)

$300 Installer Labor Costs (Licensed professional required fo pick up permit in

person, and return for final inspection)

$1,250 in associated permitting costs = 6.25% of project cost.

Status of NH Municipal Solar PV

Permitting and Ordinances v
for Solar PV
in New Hampshire

Permitting

Solar PV systems in these towns or cities require the folowing permits:

Lakes Region Community College 11
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Solar PV Permitting: Overall Best Practices

* Transparency

— Municipal offices and web site publish solar permitting
information

— How-to guides and checklists
— See: “Sample Permit Checklist” (NH OEP)
* Consistency

— Permitting language has enough detail for consistent
implementation of regulations

— Avoiding arbitrary interpretations

Solar Permit Applications  pyjLDING PERMIT
and Fees: Best Practices ""':go e
* Permit applications available online ﬁq;_mm_i

H tomt ox Garaced st st e obtared

* One-stop solar permit e

— See Sample NH Standardized Residential
Solar PV Permit Application (NH OEP web site)

— Addresses permitting issues unique to solar
— Avoids non-relevant paperwork
* Single point of contact for most solar projects
* Reasonable solar permit fees
— Nominal flat fees preferable over ad valorem % fees

Solar Permitting: Rooftop
Structural Review Best Practices

* Do all rooftop PV projects need a registered design
professional (RDP) evaluation and stamp?
— NO! Unnecessary expense

* Do some rooftop projects need a structural review?
— YES! Building safety hazard

* Adopt the NH Residential Solar PV Structural Review
Worksheet

— Delineates when a structural review is needed or not

Lakes Region Community College 12
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Permitting Resources

1. NH Residential Rooftop Solar PV Permitting, Zoning
and Interconnection Guide- see Zoning resources

2. NH Sample PV Permit Checklist, Permit Application,
and Rooftop Structural Review Worksheet
www.nh.gov/oep/energy/saving-energy/

3. Expedited Permit Process for PV Systems, Solar
America Board for Codes and Standards, 2012

www.solarabcs.org/about/publications/reports/expedited-
permit/pdfs/Expermitprocess.pdf

D. CODES AND INSPECTIONS

» Building codes in New Hampshire
» State building codes and PV language
» PV system inspections: best practices
» Codes and inspections resources

Residential Building Codes
in New Hampshire

« State Building Code includes these
residential PV-relevant codes:
(most have NH-specific amendments) ‘ :
— 2014 National Electrical Code (NEC) T
— 2009 International Residential Code (IRC)
— 2009 NH State Fire Code (Saf-C 60000)

« The 2009 International Energy Conservation Code is indirectly
relevant
— Code-built homes will use less energy, and need a smaller PV array

Lakes Region Community College 13
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State Building Codes and PV Language

* NH State Fire Code (Saf-C 60000) incorporates NFPA 1
2009 Uniform Fire Code by reference

— Does NOT include newer NFPA 1 2012+ language requiring
PV rooftop access pathways, ridge clearances, etc.
* International Residential Code 2009 also older

— Does NOT include newer M2302 Photovoltaic Energy
Systems section found in IRC 2012+

— IRC 2012+ has rack-mounted PV roof load structural,

Spring 2016

flashing and fire classification requirements, etc.

PV System Inspections: Best Practices

OUse a standard permit application form

OHave a single point of contact for permits and
inspections

Ulssue pre-approvals for solar-ready new homes as
part of building code review

QSchedule a single comprehensive inspection
USchedule inspections at specific times

Codes and Inspections Resources

1. Current NH State Building Code
www.nh.gov/safety/boardsandcommissions/bldgcode/nhstatebldgcode.
html

2. NH Residential Rooftop Solar PV Permitting, Zoning and
Interconnection Guide- see Zoning resources

3. Field Inspection Guidelines for PV Systems, IREC, 2010

ublications/field uidelines-for-pv-syste

Www.irecusa.or; -inspection-; ms-

4. Model Inspection Checklist for Rooftop PV, IREC, 2013
www.irecusa.org/publications/model-inspection-checklist-for-rooftop-pv-

Lakes Region Community College
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E. ASSESSMENTS AND
PROPERTY TAXES

» NH local property tax exemption
> PV assessment valuation process
> Tools for PV assessments and appraisals

LOCAL OPTIONAL EXEMPTIONS (if ted by city/tol
Local Property —
7 [] Solar Energy Systems Exemption (RSA 72:62)
: 3b) [] Wind-Powered Energy Systems Exemption (R¢
Tax Exemption o et sl
* Whatitis:

— Per RSA 72:62 NH municipalities “may adopt under RSA 72:27-a an
exemption from the assessed value, for property tax purposes, for
persons owning real property which is equipped with a solar
energy system”

e Implementation:
— 103 NH municipalities have partial or full exemptions
(Some municipal assessors consider solar PV “personal property”
— neither assessable nor taxable)
« Application process: through municipal assessor

Municipalities with Solar

Property Tax Property Tax Exemptions

in New Hampshire

Exemptions Map  wovemberaots

¢ Must be enacted
by the municipality
— Assumes PV systems are
locally taxable as real
property
 If a portion of assessed
value is exempted —
methodology varies
widely
— Dollar value exemption

Lakes Region Community College
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PV Assessment Valuation Process

* No specific assessor valuation method is mandated
— Wide variations in PV valuation methodologies per NH OEP
survey
— Or not even assessed as real property

* NH DRA Manual: “If the value of the [solar] improvement is not
added, there is nothing to subtract out.”

— Taxation issues with third-party-owned solar PV systems...
¢ Municipal assessors and appraisers use commonly
accepted solar property valuation methods

— Comparable sales approach
* Few comparable sales with PV

Tools for PV Assessments subject Property Data

Solar Resource

and Appraisals P
Raogn
* “PV Value” ﬁ:m_
— Free web tool oo, o2 "
— Uses income approach to provide ml

NEEL Uty Rate:
Rate

a current value for PV systems s e 1

* 2016 Appraisal Journal article: Source PV volue
— Examined 43 qualifying homes with PV in 6 states
— Used all three valuation approaches: paired sales,

Assessments and Property Taxes Resources

1. NH OEP, Renewable Energy Incentives- including renewable
energy property tax exemption listings
www.nh.gov/oep/energy/saving-energy/incentives.htm

2. Property Taxes and Solar PV Systems: Policies, Practices,
and Issues. North Carolina Solar Center, 2013
nccleantech.ncsu.edu/wp-content/uploads/Property-Taxes-and-Solar-PV-
Systems-2013.pdf

3. Understanding NH Property Taxes: The Official NH
Assessing Reference Manual, 2014

revenue.nh.gov/mun-prop/property/documents/asb-manual.pdf

Lakes Region Community College
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» Town meeting 2016

» NH municipal PV projects
» Financing municipal-owned PV
» Municipal PV through PPAs

F. SOLAR PV INSTALLATIONS
ON MUNICIPAL PROPERTY

Spring 2016

Town Meeting 2016:
For and Against Solar

— Warner: failed by 3 votes

— Local economic benefits

* Solar projects and 2016 town meeting results
— Lancaster: home run with 113 yea, 8 nay

* Town meeting proponents for municipal solar PV
— Financial benefits- reduced electricity cost
— Long-term financial security of power supply
— Environmental benefits -- green power

North Conway 167 Owned  Wastewater T.P.
Peterborough 947 PPA Wastewater T.P.

Rochester 87 PPA School

Lakes Region Community College

Bristol Owned Public Library
Concord 1,000 PPA Wastewater T.P.
Durham 99 PPA Ice Rink
Lancaster 118 Owned 3 locations
Milton 994 PPA Old landfill

Frase Electric
SolarCity
ReVision Energy
TBD
NH Solar Garden
Waterline Indus.

Borrego Solar

ReVision Energy

A Sampling of NH Municipal PV Projects

Size
Location (kw DC) Vendor

Operating
Approved
Operating
Approved
Constructn
Operating
Operating
Operating

17



Solar 101 for NH Municipal Officials Spring 2016

Bristol Library:
Small Owned System

Minot-Sleeper Public Library in Bristol
— Rooftop 15 kW system in service July 2013

— $36k net cost funded by library capital fund
— $2.35/watt net

— 8.7% ROI with RECs revenue and electricity net

Peterborough Large
Municipal PV Case Study W

* Town of Peterborough array
— Large 947 kW system
— Power purchase agreement
8 ¢/kilowatt-hour
* 20 year term with 1% annual escalator
— $1.2 million NH PUC REF grant in 2013

— Developer: Borrego Solar Systems, Inc.
— Brownfie eve

ared opment- ola wa

Financing Municipal-Owned PV

.

NH PUC Renewable Energy Rebate (as of May 2016)

— Up to 100kW: 70¢/watt AC  (65¢/watt AC after 9/1/16)
— 100 - 500 kW: 55¢/watt AC

— May be waitlisted, lottery or temporarily closed

Potential municipal funding sources
— Capital funds

— Bonding and borrowing
— USDA Rural Development loans and grants
— Community Development Finance Authority (CDFA

Lakes Region Community College 18
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Municipal PV through
Power Purchase Agreements (PPAs)

¢ What it is: Municipality purchases PV electricity produced by
a third-party-owned system

— Long-term PPA contract: 7 — 25 years

— Municipality pays only for the electricity produced by PV system

— Possible buyout options
* Power purchase agreement advantages:

— No up-front costs

— Cost of PV-produced electricity typically less than utility/supplier
electricity

PPAs Can Be Complex

Developer

“Pass through”

Owner/Lessor |
] of the Tax credit

51-100%

0-49%

Project Compan V
)
Assign PPA ’ 1

and LUA

Host Agency Source: Federal Energy
Management Program

Community Solar
Options

* Solarize community projects

— Encouraging widespread PV installations
throughout a municipality or small region §

— Usually a pre-selected solar installer Source: Vital Communities
— More solar installations = lower costs for all
— Municipality can help publicize and participate

¢ Community group net metering

— Multiple electricity users share in solar project electricity

Lakes Region Community College 19
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Sample Municipal Owned PV: Costs and Incentives

« 80 kilowatt (DC) ground-mounted, grid-tied PV system
— Municipal ownership -- hypothetical 2016 costs and incentives

80 kW Municipal PV -- Components

Hardware: ~275 solar panels, inverters, racking, etc. $140,000
Balance of system costs- labor, legal, permitting, etc. $100,000
(approx. $3 / watt) Subtotal: $240,000
Less: NH PUC commercial rebate (65¢/watt w- 72 kW AC) ($46,800)
(approx. $2.4 / watt) Net cost: $193,200
Solar elli;:ﬂ)(g(t)ykri)lrg\iz;[}l?;lrs/year @ 11¢/kW-hour $1 1,440/year

Renewable Energy Credits revenue
100 RECs @ $45 each, less $300 monitoring costs $4,200/year

(8.1% return on investment) Total revenue $15,640/year

The Electricity Rates Wild Card

New Hampshire Default Service Rates

sor2

son

——NHEC ——PSNH ——GSEC —UES

Municipal & Community
Solar PV Resources

1. NH Public Utilities Commission, Sustainable Energy Division- solar
rebate and other resources
www.puc.nh.gov, OEnergy,

2. NH Sustainable Energy Association- Community Energy Guide,
MyEnergyPlan and other resources
www.nhsea.org/

3. A Guide to Community Solar, US DOE, 2010
www.nrel.gov/docs/fy11osti/49930.pdf

4. NH Community Supported Solar Guide, options, guidance and
insight, for purchase from Monadnock Sustainability Network

www.greenmonadnock.org

htm

Lakes Region Community College



Solar 101 for NH Municipal Officials Spring 2016

REVIEW

» The solar revolution

» Residential and municipal PV roles
» Planning and zoning for solar

» Solar permitting best practices

THANK You!

Steve Whitman, AICP, Principal
Resilience Planning and Design, LLC
Plymouth, NH
steve@resilienceplanning.net

603-381-1798
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