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STATE OF NEW HAMPSHIRE
OFFICE OFTHE GOVERNOR

CHRISTOPHERT.SUNUNU

Governor

Dear Granite Staters,

New Hampshireis extremelyfortunateto have wonderful naturalresourcesandsomeof the most
beautiful landscapesn the country. The state's residentgalue theseresourcesandthe high qualiy
of life we enjoy becausef them andthe benefitsthey provide to our economy.

Striking the right balanceof protectingthesenaturalresourceswhile investingin new
infrastructureandothereconomicdevelopmentprojectsis essentialto New Hampshire'duture.
Also vital is increasingthe state's energgupply andfinding new energyresourcego supplement
existing energysources.

One potential option to achievethesepublic policy goalsis the deploymentof offshorewind in
theGulf of Maine, which hasthe potentialto be an abundantsourceof renewableenergythat can
be generatedat scale.Due to the state's porfacilities andtransmissioninfrastructure,New
Hampshireis uniquely situatedto benefitfrom this newindustry in waysthat will attract
investment,boostthe state'seconomy,and creategood paying jobs.

Equally asimportantis the needto ensurethis newindustry doesnot unduly burdenexisting
commercialandrecreationaimaritime activities in the Gulf of Maine, including New
Hampshire'sommercialfishing industry.

To beginthe processof exploring theseopportunitiesandidentifying potentialimpacts,in
Januay 20191 requestedhe Bureauof OceanEnergyManagemen{BOEM), the federalagency
responsiblefor approvingoffshorewind projects, establishan offshore renewableenergytask
force for the Gulf of Maine, in regional partnershipwith Massachusettand Maine. This request
was acceptedoy BOEM andthe first meetingof the Gulf of Maine Intergovernmental
RenewableEnergyTask Forcewasheld in December2019.

| alsowantto acknowledgethe work of the Commissionon Offshore Wind and Port
Development,which wasestablishedduring the 2020 sessionof the NH GeneralCourt andhas
beenmeetingwith residentsand stakeholdersover the lasttwo years.

To supplementheseefforts, | issuedExecutive Order 202103 which askedthe NH Department
of Energy(DOE), the NH Departmentof EnvironmentalServices(DES), andthe NH
Departmenbf Businessand EconomicAffairs (BEA) to issuea reporton the greenhousegas
reduction potential of offshore wind, the statusof New Hampshire'existing port and coastal
transmissioninfrastructure,andopportunitiesfor New Hampshireto attractoffshorewind supply
chain operationsto New Hampshire.

Thesestateagenciesin collaborationwith the NH Port Authority, the NH SeaGrant,and other
contributors,compiledthis reportto provide the historical andforward looking greenhousegas



reductionpotential of offshorewind in the Gulf of Maine anda statusoverview of New Hampshire's
existing port infrastructure,coastaltransmissioninfrastructure,andopportunitiesto attractoffshore
wind supply chainoperationsto New Hampshire.

As the public debateon the potential deploymentof offshorewind in the Gulf of Maine continuesl
hopethis reportis avaluableresourcefor all stakeholdersaboutthe assetdNew Hampshirebringsto
thetablein the form of port andtransmissionnfrastructureandtherole the state's workforceanplay
in supply chainoperations,construction,andmaintenanceof offshorewind infrastructure.

Thereportis alsoareminderthat we mustbe respectfulof the existingindustriesand recreational
activities thatrely on accesdo the Gulf of Maine sothey cancontinueto thrive andgrow with as
minimum animpactaspossiblefrom the deploymentof offshore wind.

Offshore wind hasthe potentialto realize many positive economic,energy,andenvironmentalmpacts
for New Hampshireandour neighboringstates but a balancedapproachto public policy hasalways
servedNew Hampshirewell andthat approachs critical aswe evaluatethe potentialfor offshore wind
in the Gulf of Maine.

Sincerely,

i O g 5. S

ChristopherT. Sununu
Governor

107 North Main Street,StateHouse Rm 208, Concord New Hampshire03301
Telephong603) 271-2121A FAX (603) 271-7640
Websitehttp://www.governor.nh.govA Email:governorsununu@nh.gov
TDD AccessRelay NH 1-800-735-2964
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PREFACE

Executive Order 20203 (Issued on March 1, 2021)
Offshore Wind Report

An order amending and restating Executive Order 206 9An order preparing New Hampshire for future
offshore wind development and the Bureau of Ocean Energy Management (BAiEM)r&Renewable Energy
Task Frce).

The following studies shall be completed no later than October 31, 2021, and shall be submitted to the
Governor, Speaker of the House, Senate President, Public Utilities Commission and the chairs of the relevant
committeesof the General Court. The Office of Strategic Initiatives (OSI), the Department of Environmental
ServicesNHDES), and the Department of Business and Economic Affairs (BEf)isthastudy and report on:

a. The historical and forwartboking greenhouse gareduction potential of offshore wind in the Gulf of
Maine at varying levels of system installations.

b. bSé | | YLIAKANBQE SEA&AGAYT LERNI AYyFNF &d0G§NHzOGdzNB = O+
New Hampshire to attract offshore wind supplyain operations to New Hampshire.

Report Background

ThistwoLJr NIi NB L2 NI LINP@ARSa (G4KS RFEGF FYyR FylFrfteaira NBI dz
December 2019 and March 2021.



INTRODUCTION

This report covers a variety of topics relating to tteployment of offshore wind in the Gulf of Maine and in
20KSNI LI NI & 2F GKS b2NIKSIFad 6AGK GKS AyidiSyaGazy 27
elected officials, businesses, and residents that will contribute positively to tigoiog public policy debate on

the subject of offshore wind in the Gulf of Maine.

Offshore Wind in the Gulf of Maine

¢KS blrGA2ylf DNAR DNRdzZLJ RSTAYSa 2FFakKz2NB 6AYyR ay a
taken from the force of the windsut at sea, transformed into electricity and supplied into the electricity
YySGUg2N] 2yakKz2NBodE

The viability of the deployment of offshore wind in the Gulf of Maine has been in discussion for many years. As
the industry has matured and technologies improy#te call to take a more substantial review of the potential
for offshore wind in the Gulf of Maine has increased.

The motivations to explore the potential of offshore wind include:

9 Offshore wind is a clean and renewable source of engegeration, which could result in emissions
reductions in the region.

1 Increasing energy supply is a priority for New Hampshire; offshore wind in the Gulf of Maine has the
potential to be an abundant source of energy that is capable of being generatedlat sc

1 Because of th@ort and transmission infrastructure, New Hampshire is uniquely positioned to
LRGSydAlrtte oSYySTAG FNRBY (KA& ySé AyRdzAGNER Ay 4|
economy, and create good paying jobs.

BOEM Gulf of Maine Intergovernmental Renewable Energy Task Force

In January 2019, New Hampshire requested BOEM establish an offshore renewable energy task force for the
Gulf of Maine that would include representatiorofn New Hampshire, Massachuseditsd Maine. This request
resulted in the chartering of the BOEM Gulf of Maine Intergovernmental Renewable Energy Task Force to
facilitate coordination and consultation related to renewable energy planning activities on the Outer Coaltinent
Shelf in the Gifiof Maine.

On December 3, 2019, Governor Chris Sununu issued Executive Ord€620d8ch created four advisory

boards to be chaired by state agency department headd required OSNHDE®nNd BEA to issue a report on

the greenhouse gas reductonpcSy G A f 2F 2FFaK2NB gAYR yR GKS adl 4
coastal transmission infrastructure and opportunities for New Hampshire to attract offshore wind supply chai
operations to New Hampshire.

On December 12, 2019, the first pubteeting of the Task Force was held in the University of New Hamg@saire
0 | b IDQrAain Campus. The purpose of this meeting was to:

1 Facilitate coordinabn among federal, state, locahd tribal governments regarding the wind energy
leasing process on theu@zr Continental Shelf in the Gulf of Maine.

1 Share information about existing Gulf of Maine activities and marine conditions.

1 Provide updates on regional offshore wind goals and developer activities.



Unfortunately, the challenges associated with respogdio the COVH29 pandemic resulted in the four

advisory boards not being able to meet. On March 1, 2021, Governor Sununu issued an updated Executive Order
extending the deadline for the state agencies to issue the requested reports to October 31, R@2aleTof the

advisory boards is being fulfilled by thewHampshireCommission to Study Offshore Wind and Port

Development, which was able to meet remotely during the restrictions on official and public megtiags

COVID response efforts.

Thisrepoik &ASNWSa |a (GKS 3ISyOASaQ NBalLkRyasS (2fadi KS NBIj dzA
offshore wind report.

BOEM Gulf of Maine Intergovernmental Renewable Energy Task Force Webpage

New Hampshire Commission to Study Offshore Wind and Port Development

During the 2020 Session of theWHampshireGeneral Court, the State Legislature passed and the Governor
signed into law House Bill 1245, which established the Commission to Study Offshore Windtand Po
Development (OSW Commission), which is tasked with many of the same activities as those assigned to the four
advisory boards created by Executive Order 2069

The OSW Commission meetenthly and is made up of representatives from government, the ferss
O2YYdzyAiéd o6AYyOfdRAY3I NBLINB&SY (L (dgthSuatry)Faddlabor bndgs. | | Y L&

New HampshireCommission to Study Offshore Wind and Port Development Website

East Coast States Jmt Effort Facilitated by Special Initiative on Offshore Wind

The Northeast and Miditlantic Coastal States are currently engaged in early conversations to address the
important issue of compensatory mitigation, or impact fees (the preferred term of tspd&tesible Offshore
Development Alliance (RODA)) for fisheries and other commercial and recreational maritime activities. These
preliminary intergovernmental conversations involve the states, BOEM, National Oceanic and Atmospheric
Administration (NOAA) anRODA.

This effort is being coordinated by the Special Initiative on Offshore Wind, an independent project at the
University of Delaware that supportsaladvancement of offshore wind.

At this stage, the states wish to learn from each other and identifyroon needs and interests. The states
recognize the importance of involving their fishing industries and fishing communities as well as offshore wind
developers in this conversation and intend to promote, support, and be involved in engagement procetses tha
meaningfully and substantively do so.

New England and Northeast Offshore Wind Development Projects

Block Island Wind Farm (Rhode Island)

Block Island is a 30 MW, fitrerbine offshore wind facility located approximately thre@les southeast oBlock
Island and was the first commercial offshore wind farm in the United States.

Project Timeline

1 September 2014 Final Federal Approval Granted

T March 2015 Financial Closure

T July 201%; Installation of First 400 Ton Steel Turbine Foundation
9 First Half of 2016¢ Submarine Cable Installation


https://www.boem.gov/Gulf-of-Maine
https://www.offshorewindnh.com/

9 Second Half of 2016 Turbine Installation
1 December 2016 Wind Farm Was Fully Operational

Project Information

i Created 30@onstruction Jobs

1 The wind farm generates approximately 125 GW of enpagyear, servingpproximately 17,000
households andonnecting Block Island to the mainland grid for the first time.

1 Reducectlectricity @sts on Block Island by 40%

1 Reduces Cmissions by 40,00@ns annually and is projected to offset 800,000 tons of emissions
during itsestimated operational life, the equivalent of 150,000 vehicles.

1 Replaced five diesel generators, which had burned one million gallons of fuel annually.

Vineyard Wind 1 (Massachustts)

Vineyard Wind is currently building the nation's first utitiiyale offshore wind energy projeepproximately 15
YAf SAa az2dziK 27F al NI K, bffike caast of Blassadhisetts ¢gdsouthkeryauzO | S
continental shelf.

Project Timeine:

1 January 2015 BOEM held a public auction for offshore wind development areas.

9 August 201&;, Legislation requiring Massachusetts to solicit proposals for up to 1,600 M\dffshore
wind power by 2027 becomes law.

1 December 2017 to May 20Z1Project completes the Federal and State Permitting Process

1 Installation of cables and construction begins in 2022 and is expected to be operational in 2023.

Project Information

1 Projected togenerate 800 MWh oélectricity for 400,000esidences anflusinessesnnually.

Electricity will be transmitted to the ISRE Power Grid at an onshore substation in Hyannis.

Projected toreduce 1.68nmillion tons of C@emissionsannually,equal to325,000vehicles

The wind farm will consist of 62 turbinespaced on@autical mile apart from each other.

Two stomarine cables buried up to dieet below the seafloor will be installed along the route.
Anestimated $3.7illion in energyrelated cost savingsare pojectedover thewindfl NY Q& [ A ¥ S
1 Entered into a historic agreement to protect criticatlydangered North Atlantic right whales.

=A =4 =4 -4 =9

Vineyard Wind South (Massachusetts and Connecticut)

Vineyard Wind South is planned to have two phases, with Phase 1 being called the Park City Wind Project. The
integration point into the power grid will be located in Massachusetts but the purchasing agreement is with
Connecticut. The projectisinthebggf Ay 3 adl 3Sa 2F 020K . h9aQa FSRSNIf
al aal OKdzaS G G aQa a,ivithiaSestimatdedstariioficongtaictiadsdmetigna ia 2023. The

planning and permitting process for Phasef2he project has not begun.

Project Informatian (Phass 1 and 2):

1 An estimated 130 turbingsvith 50-62 being planned for Phase 1 and B planned for Phase 2.
Once fully operational, projected to generate 2,60300 MWh of electricity.

The identified power grid interconnection point is West BarbigaMA.

Turbine spacing will be one nautical mile by arautical mile across all lease areas.

Projected to reduce approximately 3.95 million tons ot €Qissions annually, the equivalent of
780,000 vehicles.

= =4 =4 =9



South Fork Wind Farm (New York and Rhode Island)

{2dziK C2N)] 2AyR gAff 0S bSg tbmd mdectpréjddihdio gererdt@ 182 NB &
MWh of electricity to power 70,000dmes in the Town of East Hampton, the equivaleine¢missions from

60,000 cars.

Project Information

9 50/50 Partnership between @rsted and Eversource
1 Construction begins in 2022 and is expected to be fully operational in 2023.
1 Located 35 Miles East of Mtauk Point

Sunrise Wind Farm (New York)

{dzyNAR&aS 2AYyR CINY gAft  pr§eciedagenetbl2RMWof clett@i§y topoveds A y R F
approximately 600,000 homes.

Project Information

1 50/50 Partnership between @rsted and Eversource, wiipsrt from Con Edison and the New York
Power Authority.

9 This project is currently still in the perriitg process but isstimated to be operational in 2025.

1 Located 30 miles east of Montauk Point with a planned interconnection point at Holbrook aneBi¥est
substation in Brookhaven within the Long Island Power service territory.

New England Agqua Vents (Maine)

bS¢ 9y3IflyR !ljdzZ +Syiddza A& LI NG 2F alAySQa wSaSl NOK
project located off the shores of Main&he project will utilize floating semisubmersible concrete hulls rather

than traditional wind turbines used in most currentlgployed offshore wind farms.

Designed by the Advanced Structures and Composites Center at the University of Maine, the lsa{siped
by three mooring lines anchored to the seabed connectethéopower grid through cables.

The project is estimated to create 1,150 jobs and projected to generate aipprtedy 11 MWh of electricity.
Overview of the project fnm the Stateo Ay SQa ¢6So0aAaAiaSy

G¢KS {GFraGS 2F alAyS A& Llz2NBRdzAy3d | FSRSNIHfedf SFas
approach ensures the fishing industry and other interested stakeholders hdveSa:cNJ ¢ &SI G | 4 0
to explore offshore wind, identify siting of a limited research project area, and develop and advance the

key research questions needed to understand early as floating offshore wind expands. Due to its deep
waters, generating windnergy in the Gulf of Maine will likely come from floating offshore wind

turbines, a technology that is still advancing and requires additional scientific study about potential

effects on fisheries and the marine environment. Governor Mills has direc&d tbh 2 SN} 2 NR& 9y
Office to work directly with the fishing industry, and other interested stakeholders, including federal and
state partners, to determine a specific location for the research array. The state is fully committed to
engaging stakeholders) particular and importantly commercial fishing interests who are an integral

LI NI 2F 020K GKS adridisSQa 29SNIftf SO2y2yvye L a ¢Stt
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1 NEW HAMPSHIREGREENHOUSE GAS EMISSIONS
HISTORICAL AND POTENTIAL

1.1 Introduction

1.1.1 Summary

bSé 1 YLAKANSQa 3INBSyKz2dzaS I+ a oDI DO Syraaizy fS@St
currently lower than the GHG emissions reduction path propose@lmate Change Policy Task Force in the

2009 New HampshireClimate Action PlafPlan) The Plan was developed by a diverse task force with
NBLINS&ASYGFGA2yY FNRY bSé || YLAKANSQa dzZiAf AlGASasT o6dzaA
industry,and public interests and was supported by state agencies.

| 26 SOSNE bS¢ |1 YLAKANSQAE DID SyrAaarzya tSgSta NB L
new policies that will continue to reduce GHG emission levels. The development of effgindrenergy in the

Gulf of Maine, whether coming ashore in New Hampshire or another New England state, has the potential to
further reduce GHG emissions in New Hampshire, as well as the entire New England region.

p8p8¢ .Ax (AIBPOEEOAGO ' (' )1 OAT OI ou

Newl I YLIAKANBEQa DI D SYArAaaAizya tS@gSta INBE Ay@Syi2NRASR
listed below with their relative contribution to total GHG emissions in 2019. The total GHG emissions in 2019
was 15.8 million metric tons of G@quivalens (MMTCO2e).

New HampshireGHG Emissions by Gas for 2019

Carbon dioxide (C¢ 92%

Nitrous oxide (MO)¢ 4%

Methane (Ch) ¢ 1%

Industrial Process Gase8%
0 Hydrofluorocarbons (HFCs)
o0 Perfluorocarbons (PFCs)
0 Sulfur hexafluoride (SF

=A =4 =4 =

CQ emissions make up the vast majority of New Hampshire's GHG emissions, most of which are generated by
burning fossil fuels (oil, coal, natural gas) to produce heat, electricity, and power motor vehicles. The synthetic
gases (HFCs, PFCs, an)l 8E generted during industrial processes. Methane (id generated by the
decomposition of organic wastes in landfills, during the wastewater treatment process, and from livestock.
Nitrous oxide (M) is generated from the production and use of fertilizers, aothftransportation sources.

! Data Source: 2018H GHG Emissions Inventory: US Energy Information Administration, US EPA Data, RGGI Inc.; NHDES

Analysis. July 2021.
7



1.2 Historical GHG Emissions

1.2.1 GHG Snapshots

While the contribution of each of the individual GHGs tracked NH GHG Emissions By Sector

in the New Hampshire inventory has remained largely the | agicurure 2004 waste
same over the past three decades, the contribution atle "
sector has shifted significantly. In 2004, the year that New
Hampshire emissions peaked at 23.7 MM & @he

Industrial
transportation, electriand building sectors each contributed _
\ Transportation
roughly onethird of all emissions: Bz
1. Transportation (34.0%) l

Electric Generation (33.8%)
Residential (14.3%)
By 2019, overall emissions had fallen by 33% to 15.8 —
i i i i NH GHG Emissions By Sector
MMTCQe, with the transportation sector contributg almost 2019

N OO

Commercial (8.0%)
Industry (6.8%)
Agriculture Waste

Waste and Wastewater (2.9%)

Agriculture (1%)
half, the building sector nearly 40%, and the electric sector 3%
had fallen to 11%.

Transportation (46.5%) e

Electric Generation (11.3%)

Residential (19.3%)

Industry (9.5%) Transportation

45%

Commercial (9.5%)
Waste and Wastewater (2.9%)
Agriculture (1%)

N hkWDE

2 Data Source: 2019éW HampshireGHG Emissions Inventory: US Energy Information Administration, US EPA Data, RGGI
Inc.; NHDES AnalysislyJ2021.
8



Looking at the GHG emissions over the entire inventory period from 1990 to 2019 allows the changes in
emissions to be followed more fully.

25.00

20.00

15.00

10.00

Annual GHG Emissions (MMTCO.e)

5.00

0.00
199019911992 19931994 19951996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012 2013 2014 2015 2016 2017 2018 2019

| M Agriculture W Waste Industrial W Commercial MResidential M Transportation M Electricity Generation |

Since the 2004 peak, GHG emissions have trended consistently lower, falling-tjrded are in fact 2.3%

below 1990 levels, the established baseline year in the inventditye electric sector GHG emissions fell nearly
80% since 2004, representing almost 85% of total reductions across that time. Other sectors declined through
2012} and have remained flat or haveegun to slightly risé.

100%

80%
60%
40%

20%
2%

7%
1% 1%
0%
L. -ste ._._-m T e
7%
_20% -10%
-19% 51% -18%

-100%

m Change 2004-2019  m Change of Total

3 Data Source: 2019éW HampshireGHG Emissions Inventory: US Energy Information Administration, US EPA Data, RGGI
Inc.; NHDES Analysis. July 2021.
4 Emissions through 2011 were likely lower as a result of the Recession, while 2012 energy ciumsiangditherefore GHG
emissions, were deeply affected by a historically abrupt end to winter as March 2012 experienced extended periods of days
over 80 degree Fahrenheit.
5 Data Source: 2019éW HampshireGHG Emissions Inventory: US Energy Informationidistmation, US EPA Data, RGGI
Inc.; NHDES Analysis. July 2021.

9



1.2.2 Changing Energy Consumption

I RSSLISNI Iyl feaira 2 Fands&ondadensrgyrdodunmBicd Ehowssdme apNdent

conflicting data points. Even as total GHG emissions in New Hampshire fell-thirdnand electric sector
SYraarzya FStft o0& Y2NB GKIFIYy ym:> bS¢ | YLAKANSQa (2
electric sector only fell by 23.4%.

Percent Change (Relative to 1997)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011, 2012 2013 2014 2015 2016 2017 2018 2019

Real GDP =——=Pgopulation GHG = Primary Energy Consumption |

Over the past 30 years, New Hampshire has experienced a net economic, public healtiviaotheental

benefit as total primary energgonsumption and GHG emissions have fallen. Between 1997 and 2019, the

longest period for which consistent data is readily available, New Hampshire saw its Gross Domestic Product
(GDP) steadily rise, pausing obhefly during the 2008 Recession, and ultimately growing by almost 60% in two
decades Across that same timeISNA 2 RX b Ség | I YLIAKANBQa 1202 LJdzA | GA2Yy 3 NI

Meanwhile, and as noted above, total primary energy consumption and GHG emissdersvent more

extreme changes, rising quite rapidly to peak in 2004 before falling through2018.A € S bSg | | YLIAKA
total primary-energy use fell between 2004 and 2019, the total @1seé energy consumption across all secfdrs,
inclusive of retail electricity consumption, was similar to the total increase in population compared to 1997.

8 Primary energy consumption refers to the fuels consumed at their first point of use rather than final point of use (i.e.,
accounts for nuclear and natural gas fuels consumed to generateieigcbut not the electricity used by homes and
businesses).

”In contrast to primary energy, secondary energy consumption does not include the energy consumed by the electric
sector in New Hampshire, but instead factors in the retail electricity condompm residential, commercial, industrial, and
transportation sectors.

8 Federal Reserve Economic Ddttps:/fred.stlouisfed.org/series/INHRGSBS DOE EIA State Energy Data System (SEDS):
NH 1%0-2019,https://www.eia.gov/state/seds/sedslata-complete.php?sid=NHand US Census Bureau; NHDES Analysis.
August 2021.

9US Census Bureau.

0 The low is primary energyonsumption did occur in 2012, however, this was primarily driven by very warm temperatures
in March of 2012 which reduced and even eliminated heating load for a portion of the end of winter and beginning of
spring.

11n contrast to primary energy, as defid above, total endise energy does not include the energy consumed by the
electric sector in New Hampshire, but instead factors in the retail electricity consumptiondemésal, commercial,
industrialand transportation sectors.
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Despite that overall gain in primary energy consumption, GHG emissions were more than 10% below 1997 levels
by the end of 2019. This largelyrdenstrates the increased decoupling that as occurred between New
Il F YLIAKANBQa SO2y2Yeé FyR AGa O2yadzvYLliazy 2F SySNHeE& A
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| Industrial B Commercial M Residential M Transportation |

bSé | I YL KA NE@rergyicBnsumptiorSwhiRh includes retail electric sales, fé RiBce it peaked

in 2004 and total endise energy consumption grew by 12% over the last decade coming out of the 2008
Recession. This pestcession growth occurred exclusively within the buildings sector as the transportation

sector remained relativeljdt over the whole timeframe. The residential sector increased consumption by more
than 40% from 2012 on, and the commercial and industrial sectors each increased energy consumption by more
than9%2b S g | I YLIAKANB Q& SYAaaiA 2 yszonsulNiBy slightly mokeygr@my. 6 dzi G K S

1.2.3 The Cause of Emissions Reductions

To understand the falling GHG emissions and the recent increase-nsenehergy consumption, New

I ' YLIAKANSQa DI D Ay@Syi2NE | YR Sy S NH®naRheigy systeiINew (1 2
I FYLAKANBQa LI (G Suddfenergy consdivdiption amd GHG\ERissiBng &ver the past three

decades has been influenced by several interrelated variables includstgténand regional population growth,
improvements in gerall energy efficiency and conservation, and increased deployment of renewable energy
generation technology. The factors collectivelfuanced total annual, seasonalnd daily electricity

consumption and demand, and therefore power generation.

INnexpP NAY 3 K2¢ bSg | YLIAKANBQa DI D SYAaarazya FStf GKA
to look at energy consumption as a part of the New England region. The six New England states form an
interconnected grid that allows all the electricijgnerated within their borders to be shared within the region

as neededbased on price and supply, a process overseen by the regional grid operatdlevsbngland (1ISO

NE). The power that is generated in New Hampshire may be consurséaten but it @n also be exported to

other states that need extra power when there is a surplus in New Hampshire. In general, New Hampshire

power generators produce twice the amount of electricity than is consumed. The remaining power is used to

meet the overall power emand of the other New England states.

2 Data Source: 2019dW HampshireGHG Emissions Inventory: US Energy Information Administration, US EPA Data, RGGI
Inc.; NHDES Analysis. July 2021.
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However, the interconnected nature of the New England power supply means that as regional power

O2yadzYLIiA2y YR RSYIFIYR AYyONBlFasSa 2N RSONBIasax Al

generators are called on to provide power. The-NEregion has seen an overall decline in total power
consumption as well as a general decline in peak gndegnand. This means that moe&pensive power

generation has been called on to provide less @33 bower over the course of the year, as well as on the very

warmest and coldest day when demand is highest.

Peak Demand vs. Annual Energy Use on New England Power System

As of April 26
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As a result of the emergence of inexpensive natural gas becoming available within the New England market, this
has resulted in coal and oil becaorg less cost competitive and running less often. Coal and oil generators in

bSé |1 YLAKANSE KIFI@S 06SSy LINRPGARAY3A (GKS NBIAZ2Y HAGK
demand have fallen. Natural gas has emerged as a significant source of, siggply supplanting coal entirely.

However, as regional consumption and demand has fallen, so too has natufabdageneration.
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The net effect of the transition from coal to gas was a reduction in emissions, as natural gas emits less than half

the

Q0KFEG 021t R2Sa (2 LINRPBRdzOS (GKS alyYS |y2dzyi

2F St ¢

continued to fall, the overall reduction in generation demand has caused them to fall even further. New
YLIAKANBQa Ay@Syid2NE ankkagfilenNdiiedaddifdsternginck 30050Narzst S YA & & A
every state in the natiof This has also been partially the result of investments in energy efficiency and
renewable energy made by the five other New England states.

Annual GHG Emissions (MMTCOZ2e)
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0.00
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1.3 Projected GHG Emissions

1.3.

1 2014 Energy Strategy Energy Modeling

New Hampshire energy consumption is exceeding the projections of energy consumption that were made for
the 2014 State Energy Strateigywhichprojections were developed for energy consumption out t@20While

it was projected thakenergy consumption across all sectors would be lower than the peak in 2004, when
converting those energy projections to GHG emissions, New Hampshire has exceeded those préjections.

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

- e e e e e e e Em e e -

P e T e R = R

2005
2026
2027
2028
2029
2030

Transportation e—— Flectricity Generation — Residential — Commercial
e— |ndustrial Agriculture —\N aste == == Transportation (Navigant)
== = Flectricity Generation (RGGI) == «= Residential (Navigant) == == Commercial (Navigant) == == |ndustrial (Navigant)
== == Agriculture (NHDES) = == \Waste (NHDES)

13Saha, D. andaeger, J. (2020Ranking 41 US States Decoupling Emissions and GDP Giuvith Resources Institute,
https://www.wri.org/insights/ranking41-us-statesdecouplingemissionsand-gdp-growth.

14 State Energy Strategy, Navigant Consulting Data, 2014; NHDES Analysis 2021
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1.3.2 ISGNE Modeling

AAAAA

In 2020, ISNEmNR 2SOGSR bSg | YLAKANSQaE aKINB 27F (bg82MNBIA2Y

between 2021 and 2028.However, ISNE released updated projections in April 2021 that projected the share
of the transmission load is now expected to rise by 0/5%re than double the inease estimated a year
earlier1® While this appears to be a modest increase, this increased share in transmission costs, which is

RSGSN¥AYSR o0& | aidldsSQa

St SOGNROAGER

transmission costs for New Hampshireapayers between 2021 and 2024.

¢CKAd Y2RStAy3IS KAOK o1

R2Yy S

stakeholdersand includes analysis of energy efficiency and renewableggraolicies, found that New

AAAAA
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Source: Draft 2021 PV Forecast, ISO-NE, February 2021
*As of December 2020

5 ISONE (2020)CELT Annual Rep@®2Q https://www.iso-ne.com/statie

assets/documents/2020/04/2020 celt_report.xlsx, NHRESlysis. June 2021

161SONE (2020)CELT Annual Report 2Q02&ps://www.iso-ne.com/statie

assets/documents/2020/04/2020 _celt report.x|]sand ISENE (2021)Annual CELT Report 2021tps://www.iso-
ne.com/staticassets/docinents/2021/04/2021 celt_report.xISNHDES analysis. June 2021.

”NHDES analysis of SlBAnnual CELT Report 202Mid ISGNEANnnual CELT Report 2024 addition to data shared by

ISONE (personal communication June 7, 2021).

8ISONE (2021)New Englad Power Grid State Profiles 2@2021, https://www.iso-ne.com/static

assets/documents/2021/03/new_england_power grid_state profiles.pdf
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1.3.3 GHG Emission Reduction Targets

2KAfS bS6 |1 YLIAKANBQA FdziidzNE Sy SNHeE fdlasyadtésyhadi A 2y | YR
occurred in the recent past, they have fallen considerably from projections made a decade ago and are roughly

in line with the aspirational GHG emissions pathway articulated in the 2009 NH Climate Action Plan. The Plan
found that New HX LJA KA NS Qa DI D SYAaaizyaszr AT y20KAy3a StasS OK
NRdzZKf & R2dz0fS 0S0G6SSY Hnnp YR Hanpnd ¢KS GFajl F2NI
2050 by 80% would result in a net economic benefit while maintginiitical natural resources and improving

public health. Since the task force concluded its work, New Hampshire has seen a 33% drop in GHG emissions, a
reduction that has exceeded the GHG emissions reduction pathway identified.
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1.4 Potential GHG Emissions

1.4.1 Electrification

'd LINBaSyidsx GKS GNIyaLR2NIFGA2Y YR o0dzAif RAy3a aSO02NE
slightly. The primary reason for this is that vehicles have seen a limited improvement in fuel efficiency until very
recently, and it takes a long time for the New Hampshire fleet of 1.3 million vehicles to be fully replaced.

Further, there has been a modest population increase over the past 20 years and this increase offset any
reduction in vehicle efficiency that hagsdun to occur. Similarly, buildings in New Hampshire have improved in
electrical efficiency, but thermal efficiency, through weatherization and air sealing, has been more limited. As a
result, many homes and businesses are still consuming considerablenesyadwil, propane, natural gas, and

kerosene for heating during the extended New Hampshire heating season. While efficiency has increased, this

has been offset by the construction of new buildings as the population has increased.

The emergence of new élel NA FASR (GSOKy2t23ASa 2FFSNER GKS LRGSYydA
This includes electric vehicles (EVs), which are becoming increasingly available as new companies offer new
models each year. These vehicles are increasing in range arginthspeed, while also becoming increasingly
costcompetitive with traditional internal combustion engine vehicles. Over the full life of the vehicle, EVs are
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only fall as companies ramp up their production and innovation continues.

One of the primary drivers of the cost reduction is the efficiency of electric motors compared to internal

combustion engines. These motors can be up to four tiagesfficient as gas or diesel motors. This not only

NEadzZ Ga Ay t26SNI SYySNEBe O2yadzYLiaAz2y yR f26SN) SySNEH
lower associated GHG emissions. These lower emissions occur regardless of the souragyqfamering the

electric generation facilitie¥

Heat pumps, including agource and groundource models, for building space heating and water heating offer
similar cost and GHG benefits. While the basic technology behind heat pumps is decadesvalthgthe

commonly understood couwlg for refrigerators, freezerand airconditioning, new heat pumps can achieve
efficiencies of 300% or greater. That means that for every unit of electricity consumed, the heat pumps are able
to delivertnreeormoreyyA 1a 2F dzaSFdz KSIFGAy3aT dzyAda OF LI o6tS 27
zones are increasingly available. Due to the high efficiency of the heat pumps, they offer similar potential
reductions in overall building energy consumption and enemsgts, as well as GHG emissions associated with
building energy use regardless of ekgity generators power source.

Due to the efficiency of these new technologies that are increasing in availability and performance for both the
transportation and buding sectors, there is an opportunity to reduce ek energy consumption, energy

costs, and the associated GHG emissions. As these technologies are deployed, they have the potential to amplify
the reductions in the New England region if offshoradvbower is deployed at scale.

1.4.2 Complementary Role of Wind

While electrification has the potential to reduce GHG emissions due to significant efficiency gains associated
with the technology, offshore wind offers the potential to increase those reductignadviding a sizable

source of noremitting power supply to the grid. At present, the largest source ofamitting power is nuclear
power, which currently is baseload generation that runs at full capacity. The vast majority of the remaining
generation n New Hampshire and New England is provided by naturaig@dsother fossil fuels providing a

small share. As more vehicles and buildings convert to electrified technologies, this will put an upward pressure
on total electricity generation and demand. [gtoof this, under the present electric generation fleet in the
Northeast will likely be met by natural gas facilities.

If offshore wind is deployed in the Gulf of Maine, there is an opportunity to increasemitting electricity

generation for the New England Grid. Due to the interconnection between the states in tiéH$€yion, the
emsaiA2yad aa20AF0SR 6A0GK bSg | FYLAKANSQAE SySNHe& dzas
power came ashore

Any policy or program that New Hampshire establishes to support the development of wind energy production

AY (KS NBIAZY 6Aff fA1S8f& KIFIOS | y&8id LRAAGASS AYLI C
emissions above ahbeyond any direct economic impact.

9 EEA(2018).Electric Vehicles From Life Cycle And Circular Economy PerspEctigpsan Environmental Agency,
https://www.eea.europa.eu/publications/electriwehiclesfrom-life-cycle
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Report Bz Infrastructure and Supply Chain
Opportunities
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2 PORT INFRASTRUCTURE

2.1 Current Infrastructure

The Piscataqua River, including Portsmouth Harbor, has a humber of Federal Navigaticis Brajénave been
completed, are under construction, or are planned under the control of the U.S. Army Corps of Engineers, New
England District. The projects are designed and maintained by the Corps to accommodatga@ogaressels of

750 feet in lengthwith a draft of 35 feet. There are seven deep draft-{@86t) industrial terminals servicing 16
businesses along the river, not including the Portsmouth Naval Shipyard.

The Economic Impact of the Piscataqua River and the Ports of Portsmouth and Nevépgtowas sponsored

by the Piscataqua River Economic Development Committee to gain a better understanding of the economic
impact of maritime commerce in the rem of southeast New Hampshire and southwest Maine. The authors of
the study are Matt Magnusson (University of New Hampshire), Charles Colgan (University of Southern Maine),
and Ross Gittell (University of New Hampshire).

The Army Corps published a NavigatSafety Improvement Study identifying five projects:

1 Removal of ledge off Goat Island in New Castle, NH. (Completed)

1 Removal of ledge off Badgers Island, ME. (Completed)

1 Create a 10800t radiusturning basin between the Memorial Bridge and the Saralifdd Long Bridge,
adjacent to the stateowned terminal. (Completed)

1 Improve the alignment and expand the horizontal opening of the Sarah Mildred Long Bridge.
(Completed)

1 Expansion of the uppermost Turning Basin. (Begins November 2021)
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