From: Bill Leighty

To: Borough Assembly

Subject: Cruise ship tourism: econ analysis

Date: Wednesday, November 6, 2019 4:41:07 AM
Attachments: CarryingCapacity-Juneau-FGS-EconAnal-25Apr19.xlsx

JEDC-Innovation-2019-REV-20Feb.pdf
ClimateCentral-FloodedFuture-2019CoastalDEMReport.pdf
AssemblyLetter-HollandCriterion-23Apr19.pdf

EXTERNAL E-MAIL: BE CAUTIOUS WHEN OPENING FILES OR FOLLOWING LINKS

Assemblymembers, 2 Nov 19 AM

Thank you for a new "visitor industry task force" advancing the conversation about Juneau's
future as a visitor destination, especially in the context of the cruise ship industry's planned
and announced increase in annual total passenger (pax) visits.

I hope to attend meetings of your new ad hoc group.

This is a very complex opportunity. If we play our cards right, we may be able to springboard
from the cruise ship "carrying capacity" dilemma to imagining and building a more
sustainable and attractive Juneau than we have pursued for the last few decades.

For example, could we supply all Juneau's "internal” energy (purchased within the Juneau
economy) from hydro and other CO2-emission-free renewables ? Not just the present
electricity demand as we know it, but all energy, from all sources, for all purposes -- even
marine and aviation ?

This would merely be consistent with humanity's urgent obligations:

» Near-total decarbonizing and de-GHG (greenhouse gas) of the total human enterprise;
of all human activity

e Transforming the world's largest industry from ~ 85% fossil to ~ 100% renewables-
source, CO2-emission-free energy sources, as quickly as we prudently and profitably
can: prudently, to avoid economic collapse; profitably, to attract the very large amount
of necessary capital -- which will only flow to investments of attractive returns-to-risk
ratio

I'm pleased that KTOO is also helping motivate the conversation. | have sent them the
attachments, via the email below. Please consider this email's suggestions and resources for
your use.

I sent similar emails and resources to Assemblymembers in Spring 2019, hoping to prime us to
learn from the looming experiment of the ~ 1.3 million pax season. Please excuse my
repetition. What did we learn from 2019 ?

Please see the attached memo, for link to the JEDC 2018 Innovation Summit, "Visitor
products” panel, where John Binkley, CLIA Alaska, says Juneau has the right to decide how
much cruise ship tourism it wants. Does that imply that CBJ, or others, can simply limit
annual total pax and ship visits ?

Without this understanding, you have heard many appeals for "Assembly help”. What may
the Assembly do ? May anyone do ? How would we so limit cruise ship total pax, if we
wished to ?

I imagine that commitments are in place for the 2020 season; we are now planning for 2021


mailto:wleighty@earthlink.net
mailto:BoroughAssembly@juneau.org

CAPEX Econ Anal

		Juneau Fixed Guideway Transit System (FGS) for increasing cruise ship visitor Carrying Capacity (CC), reducing CO2 emission and cost of living (COL)

																DRAFT		File:  CarryingCapacity-Juneau-FGS-EconAnal-5Feb19.xlsx

		Bill Leighty				wleighty@earthlink.net										Made:		3-Feb-19

						907-586-1426				206-719-5554   mobile						REV:		5-Feb-19

						Friends:  please make this template you own; rename the file to begin your modeling "case" development 

						All components and numbers are Bill Leighty's ad hoc rough estimates; this template need professional help to achieve credibility

		ECONOMIC ANALYSIS

				Goal:  Increase Juneau community CC to 								1.4				million pax

				Assumptions:  See NOTES

				See:  References

				CAPEX		Rolling stock:				40		cars @ 		3		$ million each =				120		$ million				Hydrogen-fueled, fuel cell, "Alstom train", 50 - 60 pax each

						Track, double:				15		miles @		3		$ million each =				45		$ million

						Stations, ordinary:				20		stations @		2		$ million each =				40		$ million

						Station, Mode change:				1		stations @		20		$ million each =				20		$ million

						Maintenance barn:				1				40		$ million each =				40		$ million

						Hydrogen fueling station:				1				50		$ million each =				50		$ million				Electrolysis, from hydro energy, via utility substation

						Controls + crossing signals:				1				10		$ million each =				10		$ million

						Personnel training: ops, maintenance								2		$ million each =				2		$ million

						Design, planning, consulting								4		$ million each =				4		$ million

						Contingency								35		$ million each =				35		$ million

						ROW purchase								0						0

						Grade-separated intersections								0						0

						Total Capex, gross, FGS														$366		$ million

				CAPEX DEDUCTIONS AND SAVINGS: private and public

						Diesel "MCI" 50-60 pax "hiway" tour buses NOT replaced										60		buses @ 		0.8		$ million each =				48		$ million				New BEV or FCV buses; perhaps $ 0.6 - 0.7 million each in 5 years; quantity buy

						New parking structures not needed										3		garages @		10		$ million each =				30		$ million				Downtown, "Shoreline District"

						Parking lots surplused; land recovered to develop										10		acres @		3		$ million each =				30		$ million

						Highways projects not needed; fed funding repurposed 										5		years @		8		$ million each =				40		$ million				NPV of 5 years' projects; redirect to FGS

						Deploy surplus FGS rolling stock "Outside" for 7 months										20		cars @ 		1		$ million each =				20		$ million				20 railcars barged south and back, annually

						Total capex deductions and savings, gross, consequent of FGS																				148		$ million



				CAPEX REDUCTIONS: private and public

						USDOT grant, FTA (Fed Transit Admin); theoretical; very uncertain																				50		$ million

						USFS USDA grant for MGVC improvement, CC increase																				10		$ million

						Private investment, misc:  airlines, shore excursions																				20		$ million

						Other																				0		$ million

						Total capex reductions																				80		$ million



				NET CAPEX REQUIRED FOR COMPLETE FGS:  beyond that required for replacing all buses with BEV and / or FCV																						$138		$ million

						Cruise ship industry share, residual, balance																				$138		$ million

				NET CAPEX DEFICIENCY																						$0		$ million



				Total cruise ship industry cash capex, from above 

						FCV and / or BEV "hiway" tour buses NOT bought																				$48		$ million

						Cruise ship industry share, residual, balance																				$138		$ million

						Total capex, cruise ship industry																				$186		$ million







OPEX Econ Anal

		Juneau Fixed Guideway Transit System (FGS) for increasing cruise ship visitor Carrying Capacity (CC), reducing CO2 emission and cost of living (COL)

																		DRAFT

		Bill Leighty				wleighty@earthlink.net										Made:		3-Feb-19

						907-586-1426						206-719-5554   mobile				REV:		5-Feb-19

						Friends:  please make this template you own; rename the file to begin your modeling "case" development 

						All components and numbers are Bill Leighty's ad hoc rough estimates; this template need professional help to achieve credibility

		ECONOMIC ANALYSIS

				Goal:  Increase Juneau community CC to 								1.5				million pax

				Assumptions:  See NOTES

				See:  References

		OPEX, SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY ALLOCATION																OPEX BENEFITS, SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY:  incremental margin increase



				FGS labor:  drivers (operators)								10		$  million				0.6		million pax CC increase @ 						$500		margin per pax =						$300		million per year, gross margin, industry aggregate

				FGS electric energy								10								Less opex, cruise ship share														40		$  million

				FGS maintenance								5								Net total annual incremental margin increase														260		$  million

				FGS other 								5								Simple annual ROI on total cruise ship industry capex														140		 per cent

				FGS subtotal								30		$  million				240		short tons CO2 not emitted from burning diesel in "hiway" MCI buses; diesel buses replaced by FGS

				Cruise ship car host, hostess labor								10		$  million						Note:  average 40 buses / day @ 30 miles / day x 100 days per summer = 120,000 miles per summer;

				Total cruise ship industry allocation								40		$  million								@ 5 mpg, = 24,000 gal diesel / summer @ 20 lbs CO2 / gallon = 480,000 lbs CO2 = 240 short tons CO2 / year



		OPEX, SUMMER 4 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"																JUNEAU PUBLIC BENEFITS, PER 12 MONTHS



				FGS labor:  drivers (operators)								2		$  million				1		$ million		Estimated Capital Transit Opex savings: fewer buses, fewer drivers

				FGS electric energy								1		$  million				1		$ million		Estimated savings in school bus transportation 

				FGS maintenance								1		$  million				36		$ million		Estimated savings in after-tax expense, privately owned light duty vehicles (LDV's): fewer families need 2 or 3 "cars"

				FGS other 								1		$  million								6,000		fewer LDV's @				6,000		total annual cost of ownership = 								$36		million

				FGS subtotal								5		$  million				1		$ million		Estimated savings in snow removal

				Less % "head tax" from CBJ						30				per cent

				(Assume X million @ $ 8)						1.5		3.6		$  million				1		$ million		Vacant garages converted to rental housing (small, inexpensive units), improving shortage of "affordable" housing

				Net opex, CBJ share, summer 4 months								1.4		$  million				10		$ million		Health care costs reduction, because people walk more, are healthier; health insurance premiums may be lower

																		0		$ million		Other

																		50		$ million		Total annual Juneau benefits 

																						Simple annual ROI on total FGS capex, before adjustments												14		 per cent

		OPEX, OTHER 8 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"																				Simple annual ROI on adjusted total FGS capex												36		 per cent

																				Juneau population =				32,000

				FGS labor:  drivers (operators)								3		$  million				$1,563		Average cash saving per person, after tax, per year

				FGS electric energy								3

				FGS maintenance								3						TOTAL ANNUAL PUBLIC AND PRIVATE BENEFITS

				FGS other 								2

				FGS subtotal								11		$  million				Cruise ship industry, net						$260				million

																		Juneau, private and CBJ						$50				million

																		Total						$310				million

																						Simple annual ROI on total FGS capex, before adjustments												85		 per cent

																						Simple annual ROI on adjusted total FGS capex												225		 per cent





Notes

		Juneau Fixed Guideway Transit System (FGS) for increasing cruise ship visitor Carrying Capacity (CC), reducing CO2 emission and cost of living (COL)

																		DRAFT

		Bill Leighty				wleighty@earthlink.net										Made:		3-Feb-19

						907-586-1426				206-719-5554   mobile						REV:		5-Feb-19

						Friends:  please make this template you own; rename the file to begin your modeling "case" development 

						All components and numbers are Bill Leighty's ad hoc rough estimates; this template need professional help to achieve credibility

		NOTES				Definitions:		CC:   Carrying Capacity, annual total cruise ship passengers which Juneau, or other destination, can accommodate  without

										 significantly diminishing the quality of the visitor experience nor the quality of life in the community;

										a concept without formal definition nor addressed in CBJ ordinances

										Assumptions below are rough estimates, based on bus-based ground transportation; for discussion only

								FGS:  Fixed guideway transportation system; in Juneau's case, a rail-based system like light rail, streetcar, a hybrid of these, 

										or Alstom hydrogen-fueled fuel cell train -- all running on hydroelectric energy

								Capex:  Capital expenditure, required to acquire and place in service a capital asset

								Opex:  Operating expense, typically recurring at daily to annual time scale: labor, energy, maintenance, depreciation

								BEV:  Battery electric vehicle; bus or other vehicle replacement of the old diesel buses now the backbone of visitor transportation

								FCV:  Fuel cell vehicle; bus or other vehicle replacement of the old diesel buses now the backbone of visitor transportation

		Assume:		1		CC assumptions below are rough estimates, based on bus-based ground transportation; for discussion only

						Juneau's CC in 2016				0.7		million		Actual cruise ship annual total pax								??		With ground transport entirely based on bus and other highway vehicles

						Juneau's CC in 2017				0.7		million		Actual cruise ship annual total pax								??		With ground transport entirely based on bus and other highway vehicles

						Juneau's CC in 2018				0.8		million		Actual cruise ship annual total pax								??		With ground transport entirely based on bus and other highway vehicles

						Juneau's CC in 2019				0.8		million		Actual cruise ship annual total pax								tbd		With ground transport entirely based on bus and other highway vehicles

						Juneau's CC in 2021-2022				1.4		million		Potential ship annual total pax								tbd		With ground transport based to greatest extent useful on FGS

						Juneau's CC increase, FGS				0.6		million		Potential CC increase								tbd		With ground transport based to greatest extent useful on FGS



														Miles

				1		Base FGS system right of way (ROW) - A								14		"Jacobson Dock" to Mendenhall Glacier Visitor Center (MGVC) via JNU airport: via Egan Drive median

				2		Base FGS system right of way (ROW) - B								15		"Jacobson Dock" to Mendenhall Glacier Visitor Center (MGVC) via JNU airport: via Old Glacier Highway

				3		Optional added FGS ROW - C								3		Add connection to Auke bay via Back Loop Road

				3		Optional added FGS ROW - D								3		Add connection to Auke bay via Glacier Highway

				4		Total FGS ROW: combo of A, B, C, D								14 to 18		Choose A or B, or combinations of A or B plus C or D 

						FGS is double track 										In most places; perhaps in all places

				5		No ROW need be purchased										All ROW in public domain

				6		No grade-separated intersections										None needed if FGS always has priority:  crossing signals and gates may be required in a few places

				7		Track installed in streets and roads										FGS always has priority; shares ROW with other traffic

				8		System operates on hydroelectric energy										Via overhead catenary wire or via hydrogen-fueled, fuel cell electric drive ("Alstom Train":  see References)

				7		Trains operate on hydrogen fuel, from hydropower										Choose "Alstom Train" drive system, to eliminate overhead wires

				8		System always available to public, in special cars										Cars may be branded, badged, liveried, depending on business plans; 

																 may be used by all visitors and residents on every train, at every FGS station along route

				9		System operates year-round with reduced rolling stock										Outside Summer: Spare rolling stock may be shipped south for 7-8 months service elsewhere

				10		School children will ride FGS above __ years ago

				12		Alstom train may be expanded in capacity by adding cars; perhaps self-propelled, perhaps not

				13		CAPEX

						Rolling stock:				40		cars @ 		3		$ million each =				120		$ million				Hydrogen-fueled, fuel cell, "Alstom train"

						Track, double:				15		miles @		3		$ million each =				45		$ million

						Stations, ordinary:				20		stations @		2		$ million each =				40		$ million

						Station, Mode change:				1		stations @		20		$ million each =				20		$ million

						Maintenance barn:				1				40		$ million each =				40		$ million

						Hydrogen fueling station:				1				50		$ million each =				50		$ million				Electrolysis, from hydro energy, via utility substation

						Controls + crossing signals:				1				10		$ million each =				10		$ million

						Personnel training: ops, maintenance								2		$ million each =				2		$ million

						Design, planning, consulting								4		$ million each =				4		$ million

						Contingency								35		$ million each =				35		$ million

						ROW purchase								0						0

						Grade-separated intersections								0						0

						Total Capex, gross, FGS														366		$ million

				14		Deploy surplus FGS rolling stock "Outside" for 7 months: value offsets some capex amount

				15		Major airlines (AS, DL) increase CC at JNU (?)  Increase margins ?

				16		FGS may carry some packages, freight, mail on special cars, perhaps at limited hours

				17		How are small, independent, transport, tour, shorex companies affected ? 

				18		How are independent travelers affected ?  JNU ?  AMHS ferry terminal ?

				19		Need tour bus style seating on the FGS cars.  Problem ?  2 + 2 seating ?

				20		Who owns FGS system ?  Liable for costs, hazards, injuries, etc.

				21		What are branding, livery, exclusivity requirements of cruise ships and other users ?

				22		FGS sets stage for accommodating 2x - 3x Juneau population, higher density is naturally attracted to FGS stations

				23		FGS stations must be indoors, heated, spacious, clean;  restrooms ?

				24		Juneau light duty vehicle (car, van, SUV, pickup truck) registered vehicles number =																25,000

				25		Intangible values not reckoned:  

								Juneau reputation as a visitor destination

								Juneau residents' QOL

								CO2 emission costs; not internalized
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		REFERENCES

		"Alstom Train" hydrogen-fueled, fuel cell electric drive; add cars to any train for higher capacity

Bill: Bill:
iLint
The Coradia iLint is a version of the Coradia Lint 54 powered by a hydrogen fuel cell.[7] Announced at InnoTrans 2016, the new model will be the world's first production hydrogen-powered trainset. The Coradia iLint is able to reach 140 kilometres per hour (87 mph) and travel 600–800 kilometres (370–500 mi) on a full tank of hydrogen. It is assembled at Alstom's Salzgitter plant.[7] It began rolling tests at 80km/h in March 2017.[8] In September 2018, the first Coradia iLint entered service on the Buxtehude-Bremervörde-Bremerhaven-Cuxhaven line in Lower Saxony, Germany.[9] A mobile hydrogen filling station refuels these trains, however, a stationary station is set to be built by 2021[10] along with 14 more of these trains.[11]
Source:  https://en.wikipedia.org/wiki/Alstom_Coradia_LINT

				https://www.youtube.com/watch?v=O3bUE9uHkqM												video

				https://www.youtube.com/watch?v=0vgxrsn_bY4												video

				https://www.youtube.com/watch?v=53epaI-rDoo												video

				https://www.youtube.com/watch?v=0vgxrsn_bY4												video

				https://www.railjournal.com/fleet/alstom-hydrogen-train-french-regions/

				https://www.alstom.com/press-releases-news/2018/9/world-premiere-alstoms-hydrogen-trains-enter-passenger-service-lower

		Range:  500 miles per hydrogen fuel fill

		Fuel consumption, miles per kg hydrogen fuel, for two-car train														??

		Fuel consumption, miles per kg hydrogen fuel, for four-car train

		Seating capacity, approximate, in "tour bus" seating configuration, per car of two-car train:																		Unknown; estimated 50 - 60						2 + 2 , center aisle ?

		By the time Juneau's FGS is built, FCV train technology will have improved; rolling stock cost will be lower; 

				hydrogen fueling electrolysis plants will be more efficient and reliable, lower in cost

		" Tragedy Of The Commons " (Garrett Hardin) discussion:

				Please see video discussing "The Commons" metaphor used by Garrett Hardin in the attached article, from:

				"Prairie Festival", The Land Institute, Salina, KS,    Scroll to 39:00 min to start;   1:19:00 to end = 40 min.   Final few seconds are marred by a video editing error.        https://www.youtube.com/watch?v=9LwHeV0cJU8

				Consider Bollier's insights apply to Juneau's deliberations on cruise ship "Carrying Capacity" (CC), on large-scale tourism, and on Alaska's economy and lifestyle.

				https://centerforneweconomics.org/

				https://landinstitute.org/              https://landinstitute.org/news-events/prairie-festival/

				David Bollier, activist, scholar, and blogger who is focused on the commons as a new paradigm for re-imagining economics, politics, and culture. 

						He pursues this work as Director of the Reinventing the Commons Program at the Schumacher Center for a New Economics and as co-founder of the Commons Strategies Group, an international advocacy project.

				Bollier has co-organized pioneering international conferences and strategy workshops on the commons, and consults regularly with diverse activists and policy experts in the US and Europe.

						 His blog, Bollier.org, is a widely read source of news about the commons, and his book Think Like a Commoner: A Short Introduction to the Life of the Commons  (2014), has been translated into six languages. 

						He and coauthor Silke Helfrich will publish Free, Fair and Alive: The Insurgent Power of the Commons in spring 2019. 

						Bolliers other books include Patterns of Commoning (2015) and The Wealth of the Commons (2012), both with co-editor Silke Helfrich; Green Governance (2013), co-authored with the late Professor Burns Weston; 

						and Viral Spiral (2009), Brand-Name Bullies (2005), and Silent Theft (2002). In 2012, Bollier received the Bosch Berlin Prize in Public Policy from the American Academy in Berlin for his work on the commons.



https://www.youtube.com/watch?v=9LwHeV0cJU8https://centerforneweconomics.org/

Bus Alternative Invest

		Estimated Total Investments needed to increase Juneau's "Carrying Capacity" (CC):  																				By:		Bill Leighty				File:		CarryingCapacity-Juneau-FGS-EconAnal-25Apr19.xlsx

				>  From about 0.9 million to about 1.4 million total cruise ship passengers per year																				wleighty@earthlink.net

				> Assuming "autonomous driving" buses as alternative to FGS																				907-586-1426 				206-719-5554

				>  Assuming cruise ship industry direct investments in Juneau infrastructure 

				> Assuming cruise ship industry investments to enable related industry investments 



																		****  Estimate ****

																		        $ Million

		Investment																Low		High		NOTES

		Replace all buses with BEV or FCV buses																48		60		80 "coaches" @ $ 600,000 each, with autonomous driving capability

		Electric charging or hydrogen fueling infrastructure for fleets																4		10

		Replace helicopter fleets with "quiet technology" (net of used ships sales)																40		50		20 helicopters, used value $ 1.1 million each; new  Eurocopter HC130 T2 @ $ 3.1 million each

		Equip all docks with access to shore power for all hotel loads																6		15

		Miscellaneous shoreside infrastructure modifications																10		20		Rebuild docks for parallel "trains":  FGS or autonomous-driving buses

		 Consulting, design, other soft costs																2		6

		TOTAL																$110		$161





EXPORT TO PPT

		EXPORT TO PPT

																																														FGS Operating Expense (OPEX)  $ millions

						FGS Capital Expense								$ million				$ million						FGS Capital Expense (CAPEX)														$ million		$ million						SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY ALLOCATION

						(CAPEX)								Each				Total						DEDUCTIONS AND SAVINGS: private and public														Each		Each						FGS labor:  drivers (operators)								10

						Rolling stock:				40		cars		3				120						Diesel "MCI" 50-60 pax "hiway" tour buses NOT replaced										60		buses		0.8		48						FGS electric energy								10

						Track, double:				15		miles		3				45						New parking structures not needed										3		garages		10		30						FGS maintenance								5

						Stations, ordinary:				20		stations		2				40						Parking lots surplused; land recovered to develop										10		acres		3		30						FGS other 								5

						Station, Mode change:				1		stations		20				20						Highways projects not needed; fed funds repurposed 										5		years		8		40						FGS subtotal								30

						Maintenance barn:				1				40				40						Deploy surplus FGS rolling stock "Outside"  7 months										20		cars		1		20						Cruise ship car host, hostess labor								10

						Hydrogen fueling station:				1				50				50						Total capex deductions and savings, gross, consequent of FGS														$ million		148						Total cruise ship industry allocation								40

						Controls + crossing signals:				1				10				10

						Personnel training: ops, maintenance								2				2																												SUMMER 4 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"

						Design, planning, consulting								4				4						CAPEX REDUCTIONS: private and public																$ million						FGS labor:  drivers (operators)								2

						Contingency								35				35						USDOT grant, FTA (Fed Transit Admin); theoretical; very uncertain																50						FGS electric energy								1

						ROW purchase								0				0						USFS USDA grant for MGVC improvement, CC increase																10						FGS maintenance								1

						Grade-separated intersections								0				0						Private investment, misc:  airlines, shore excursions																20						FGS other 								1

						Total Capex, gross, FGS										$ million		366						Other																0						FGS subtotal								5

																								Total capex reductions														$ million		80						Less % "head tax" from CBJ						30		per cent

																																														(Assume X million @ $ 8)						1.5		3.6

																																														CBJ share, net of "head tax" summer 4 months								1.4

																								NET CAPEX REQUIRED FOR FGS:  beyond replace all buses: BEV or FCV														$138		$ million

																								Cruise ship industry share, residual, balance														$138		$ million						OTHER 8 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"

																								NET CAPEX DEFICIENCY														$0		$ million						FGS labor:  drivers (operators)								3

																																														FGS electric energy								3

																																														FGS maintenance								3

																																														FGS other 								2

																																														FGS subtotal								11



						FGS OPEX BENEFITS, SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY:  incremental margin increase

						0.6		million pax/yr CC increase @ 						$500		margin per pax =				$  million		300		Total gross margin

								Less opex, cruise ship share												$  million		40

								Net total annual incremental margin increase												$  million		260

								Simple annual ROI on total cruise ship industry capex												 per cent		140

						240		short tons CO2 not emitted from burning diesel in "hiway" MCI buses; diesel buses replaced by FGS

								Note:  average 40 buses / day @ 30 miles / day x 100 days per summer = 120,000 miles per summer;

								@ 5 mpg, = 24,000 gal diesel / summer @ 20 lbs CO2 / gallon = 480,000 lbs CO2 = 240 short tons CO2/yr

						FGS JUNEAU PUBLIC BENEFITS, PER 12 MONTHS

						1		$ million		Estimated Capital Transit Opex savings: fewer vehicles (bus, railcar), fewer drivers

						1		$ million		Estimated savings in school bus transportation 

						36		$ million		Estimated savings, after-tax expense; need fewer private-owned light duty vehicle (LDV's)

										6,000		fewer LDV's @				$6,000		total annual cost = 				$36		million

						1		$ million		Estimated savings in snow removal

						1		$ million		Vacant garages converted to rental housing (small, inexpensive units): "affordable"

						10		$ million		Health care costs reduction; walk more; healthier; health insur premiums lower

						0		$ million		Other

						50		$ million		Total annual Juneau benefits 

										Simple annual ROI on total FGS capex, before adjustments												14		 per cent

										Simple annual ROI on adjusted total FGS capex												36		 per cent

								Juneau population =				32,000

						$1,563		Average cash saving per person, after tax, per year



						FGS TOTAL ANNUAL PUBLIC AND PRIVATE BENEFITS

						Cruise ship industry, net						$260				million

						Juneau, private and CBJ						$50				million

						Total						$310				million



						Simple annual ROI on total FGS capex, before adjustments												85		 per cent

						Simple annual ROI on adjusted total FGS capex												225		 per cent
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Tragedy of the Commons:
Unpriced, free, abused






Tragedy of the Commons
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do youwant that kind of ain economy, that .“7,-;"5 A
e{onoml opportunity to come ...or is it too | M "‘.‘7"-- '
d}sruptlve ﬁ/br some people ... », \

A

22 Feb 18, JEDC- Innovation Summit

t's a difficult balance I., th
cally ... what kind of comemumty do you want ..

enh'a" Eoo

It's a Iocafquestlon and uItlmater one that you
industry respects that. “

-s- John Blnkley, President, CLIA Alaska,

//\\3

Has CBJ the authc m declare Junea\‘s\

Carrying Capacity ( CC ) for cruise ship passeng{;rs

and to administer and enforce that maximum ?

Image © 2019 DigitalGlobe
©2018 Google

Qi
JJuneau =%
. ‘9%9.

\

(
A L]
b s, 0
st
Y
=
L

\\m

o TR

6‘,'}8 ‘Rele

Google Earth

J.





Thousands of H--”’Passengers

2019, 2022 egtlmated
CC: “Carrying Capacity”
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o . Pe0|ql of Juneau, CLIA Alaska, CBJ, USFS agree:
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il 0 AIreacSy beyond CC ?
* CBJ d&clares so; limits cruise ship pax 2020

. Caﬁéx inVestment plan
 New ground transport syste
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* Increase cruise ship pax, profitability

Image © 2019 DigitalGlobe

/' © 2018 Google

(
& L]
\iw
o

Qs
W+ Juneau = Sy,

\ \

i
T

Nam -

““T“ane i

Google Earth

A





/] * How measure ? Limit(s), numb%r

What is “ Car{wng Capaaty r (CC) 5
* How define ? By whom ?
. Consensus ? Process ? Defend ? f
» Can CBIJ legally declare ? Acirrfmlster ?
* Based on benefits, costs:

* Eye of the Beholder e
f the Commons” ;

St x H:*
> * Visitor experience™enhance Nl
* Juneau reputation ' ¥ .'
* Residents’ C Q(jf\\ %
« Reduce fossil fuel use, C N e
/e Monopolist: restrict supply, ralsemgrlcéﬁ S e,
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What is “ Carrylng Capacity “ (CC) ?
T 'S =N
/ /Z System: ..

J'
/

e SE AK State _“é.,,f:‘}\._ 3
* Balance

* Optimized: many parameters
* Weak links:. |dent|fy, repalr mvest

Mep(;ef\‘“‘a"'EGOp'Ra“*-_,_ A

Authority

* Ordinances
* Publi ..—fprl\ﬁe\collabora jon
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Summer Tourism Carrying C

Goals et

* Reduce fossil fueluse '\ %
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. * Constant .+
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INNOVATION

“Quiet Technology”
Increase CC by
reducing nuisance:
Replace all copters

Airbus EC130 “Eco-Star”
~ S 3 million

~ Juneau:20 @ S3m =5 60m






1.5 fillion ?

Crtﬁse ship pax%r;;z
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Benefits: . X
+ Juneau econdmy:
* Juneau ecéﬁpfmy: lower COL
. Juneary"'_re\:;'d"t‘ation: keep capital
* Juneau transport infrastructure
* Yeaf-round
. * Lower COL — fewer “cars”

A\

Global travel industry profit
Alaska advocacy, protection
Residents’ hospitality, sharing

* Lost QOL: tranquikty, solitude, charm
* Noise, congestion, air ution
* CO, emission:-global dangers
* Infr iCture capex, opex:
e Ground transport a4
= Aviation: aircraft, transport W@%
* Marine vessels, access i

* Emergengy.eauip.+ staff
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"[The cruise ship compames%;,lare not looking at

it [carrying capacity] .. ’qhe\/ re not saying,
there's a lot of people com ing into Juneau, R
whﬁemgomg to do*to fix that problem ... N St

uf [y

3\

"As the md@stry grows, it may be'that if Juneau
/IS not able tg) maintain that level oFsatlsfactlon
,__/ they'll flnd ther communltles or destmatlons to {E
A i
Y

- JOhﬂ Binkley; President, CLIA Alas

22 Feb 18, JEDC Innovation Summffp\ﬁ._h_w_ lk
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Juneau Visitor Industry Ground Transportation System
b= fety| © System engineering: Resources, ops
e Optimization: static, planning

FerryTerm | - * Optimization: dynamic, “smart”

INNOVATION

Salmon Bake
/ DIPAC

North

Douglas

Douglas
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“Solo buses”: MCI “Coach” ~ 50 seats + baggage under high floor
Need the baggage level ?
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“We can solve congestion at the docks with electric buses ”

John Binkley, President, CLIA Alaska, Feb 2018;
private conversation with Bill LeightL #

* Increase CC
 Reduce fossil fuel

INNOVATION * Solve congestion ?






New Flyer Low-floor Battery Electric Vehicle (BEV)
~ $ 800,000, 50 pax, 175 mile range “city” duty
Plus ~ $ 30 — 50,000 charger perbus

Replace 80 Juneau old diesels:
80 @ $ 830,000 = S 66 million






Replace 80 Juneau old diesels:
80 @ $ 830,000 = S 66 million
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INNOVATIOI

Hydrogen Fuel Cell Bus





-

Typical “coach” interior, 48 — 54 seats





INNOVATION

Mercedes: Autonomous bus





INNOVATION

China: autonomous “bus train“
Rubber-tired, autonomous
Disabled by snow ?

- -
- "‘_

“Trackless Tram” developed in Europe and China (CRRC Zhuzhou Institute)
Rubber-tired autonomous rail transit (ART) system.
Autonomous optical guidance system may be disabled by snow or water;
Perhaps summer-only use in Juneau.
One 3-segment vehicle; cannot release an autonomous vehicle to proceed to a
different destination.





“Platooning” trucks, buses

INNOVATION

SLEAL

Autonomous, seI'
« Wireless link, unlink
e “Bustrain”

HOW IT WORKS

Incorporates vehicle
detection, anti-collision
and lateral control
technologies for safety

Coupling and de-coupling
to allow other road users
to cross between
platoon vehicles

Lead vehicle linked to
the platoon via

wireless communications % P s ﬁ
The World’s Port of Call
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Fixed Guideway System (FGS)

* Light Rail Transit (LRT) . :

* Streetcar %\'%\'()\,A {}i\\'
* Hybrid: LRT — Streetcar

* Bus Rapid Transit (BRT)

R T e ! i i .
- - - gt > o = -
i’ -, et & 1{: B . Pt

Alstom Hydrogen-fueled, Fuel Cell Train
* No overhead wires
e 200 mile range
e 20 minute fueling

e Hydroelectric-source Hydrogen fuel: Zero Emission Vehicle (ZEV)





Sprinter Light Rail Transit (LRT)






Should Juneau a modate’"
1.5 million Cruise Sh ; Visitors Per Year'if*.;' '

How?\t Why?
At what Benefits and Costs?
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Fixed Guideway System (FGS) COSTS: CAPEX

* Light Rail Transit (LRT)
e CC=1.5 million

FGS Capital Expense

(CAPEX)

Rolling stock: 40 cars
Track, double: 15  miles
Stations, ordinary: 20 stations
Station, Mode chang 1 stations
Maintenance barn: 1
Hydrogen fueling stz 1

Controls + crossing s 1

Personnel training: ops, maintenance
Design, planning, consulting
Contingency

ROW purchase

Grade-separated intersections

Total Capex, gross, FG5

S million
Each
3
3

20
40
20
10
2
a4
35
0
0

Bill Leighty estimate

S million
Total
120
45
40
20
A0
20
10
2
4
33
0
0

5 million 366






Juneau Total Cruise Ship ngé'ngers, thousa%nj'

ot

Thousands of /Passengers

|'. T,
ey )
Y - Yo
e R *A}
SR e Y
3
"

' %
4y

2019, 2022 estithated
CC: “Ca rryfhg Capacity” , N

YNy
|+ “'.‘

F

-

"

|
L 3

»

»

.‘,.‘_-}"\
K

s
.

Estimated
Estimated

H, ra?‘%l
2016 2017 2018 2019 VS on,
; age €20 SG[gggﬁalGlabe GOO g | e E ar th

4





Fixed Guideway System (FGS) COSTS: CAPEX Bill Leighty estimate
* Light Rail Transit (LRT)
e CC=1.5 million

FGS Capital Expense (CAPEX) S million $ million
DEDUCTIONS AND SAVINGS: private and public Each Each
Diesel "MCI" 50-60 pax "hiway" tour buses NOT replaced 60 buses 0.8 48
Mew parking structures not needed 3 garages 10 | 30
Parking lots surplused; land recovered to develop 10 acres 3 30
Highways projects not needed; fed funds repurposed 5 years 8 40
Deploy surplus FGS rolling stock "Outside” 7 months 20 cars 1 20
Total capex deductions and savings, gross, consequent of FGS S million 148
CAPEX REDUCTIONS: private and public S million
USDOT grant, FTA (Fed Transit Admin); theoretical; very uncertain 50
USFS USDA grant for MGYC improvement, CC increase 10
Private investment, misc: airlines, shore excursions 20
Other 0
Total capex reductions S million B0
MNET CAPEX REQUIRED FOR FGS: beyond replace all buses: BEV or FCV 5138 S million
Cruise ship industry share, residual, balance 5138 S million

NET CAPEX DEFICIENCY $0 S million






Fixed Guideway System (FGS) COSTS: OPEX Bill Leighty estimate

1 Light Rail Transit (LRT) FGS Operating Expense (OPEX) S millions

e CC=1.5 million SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY ALLOCATION
FGS labor: drivers (operators) 10
FGS electric energy 10
FG5 maintenance 5
FGS other 5
FGS subtotal 30
Cruise ship car host, hostess labor 10
Total cruise ship industry allocation 40

SUMMER 4 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"
FGS labor: drivers (operators) 2
FGS electric energy
FGS maintenance
FGS other

FGS subtotal

Less % "head tax" from CBJ 30  percent
(Assume X million @ $ 8) 1.5 3.6
CBJ share, net of "head tax" summer 4 months 1.4

I e e

OTHER 8 MONTHS, CBJ ALLOCATION "CAPITAL TRANSIT"
FGS labor: drivers (operators) 3
FGS electric energy 3
FG5 maintenance 3
FGS other 2
FGS subtotal 11





Fixed Guideway System (FGS) BENEFITS — A Bill Leighty estimate
* Light Rail Transit (LRT)
e CC=1.5 million

INNOVATION

FGS]ZI-PQ{ BENEFITS, SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY: incremental margin, I-I"I-EFEHE-E
l

'\\ 0. E:l million pax/yr CC increase @ S500  margin per pax = S million \\_3_[_@, Total gross margin
=" Less opex, cruise ship share S million 40
Met total annual incremental margin increase S million 260
Simple annual ROl on total cruise ship industry capex per cent 140

240 short tons CO2 not emitted from burning diesel in "hiway" MCI buses; diesel buses replaced by FGS
Note: average 40 buses / day @ 30 miles / day x 100 days per summer = 120,000 miles per summer;
@ 5 mpg, = 24,000 gal diesel / summer @ 20 Ibs CO2 / gallon = 480,000 lbs CO2 = 240 short tons CO2/yr





Fixed Guideway System (FGS) BENEFITS — B

Bill Leighty estimate

* Light Rail Transit (LRT)

e CC=1.5 million

FGS5 JUNEAU PUBLIC BENEFITS, PER 12 MONTHS

1
1
36

10

50

51,563

S million
S million
S million

S million
S million
S million
S million
S million

Juneau population =

Estimated Capital Transit Opex savings: fewer vehicles (bus, railcar), fewer drivers

Estimated savings in school bus transportation

Estimated savings, after-tax expense; need fewer private-owned light duty vehicle (LDV's)
6,000 fewer LDV's @ 56,000 total annual cost = 536 million

Estimated savings in snow removal

Vacant garages converted to rental housing (small, inexpensive units): "affordable”

Health care costs reduction; walk more; healthier; health insur premiums lower

Other

Total annual Juneau benefits

Simple annual ROI on total FGS capex, before adjustments 14 percent

Simple annual ROl on adjusted total FGS capex 36 percent

32,000

Average cash saving per person, after tax, per year





Fixed Guideway System (FGS) BENEFITS - C Bill Leighty estimate
* Light Rail Transit (LRT)
e CC=1.5 million

FG5 TOTAL ANNUAL PUBLIC AND PRIVATE BENEFITS

Cruise ship industry, net 5260 million
Juneau, private and CBEJ 550 million
Total 5310 million
Simple annual ROl on total FGS capex, before adjustments 85 percent

Simple annual ROl on adjusted total FGS capex 225 percent






Fixed Guideway System (FGS) BENEFITS-D
* Light Rail Transit (LRT)

e CC=1.5 million

Bill Leighty estimate

FGS OPEX BEMEFITS, SUMMER 4 MONTHS, CRUISE SHIP INDUSTRY: incremental margin increase

0.6 million pax/yr CCincrease @ 5500 margin per pax =
Less opex, cruise ship share
Met total annual incremental margin increase
Simple annual ROl on total cruise ship industry capex

S million 300 Total gross margin
5 million a0
5 million 260
| percent 140

240 short tons CO2 not emitted from burning diesel in "hiway" MCI buses; diesel buses replaced by FGS
Mote: average 40 buses [ day @ 30 miles / day x 100 days per summer = 120,000 miles per summer;
@& 5 mpg, = 24,000 gal diesel / summer @ 20 Ibs CO2 / gallon = 480,000 |bs CO2 = 240 short tons CO2/yr

FGS JUNEAU PUBLIC BENEFITS, PER 12 MONTHS
1 Smillion Estimated Capital Transit Opex savings: fewer veh
1 Smillion Estimated savings in school bus transportation
36 Smillion Estimated savings, after-tax expense; need fewer

icles (bus, railcar), fewer drivers

private-owned light duty vehicle {LDV's)

6,000 fewer LDV's @ 56,000 total annual cost= 536 million

1 Smillion Estimated savings in snow removal
1 Smillion Vacant garages converted to rental housing (small
10 Smillion Health care costs reduction; walk more; healthier;
0 Smillion Other
50 Smillion Total annual Juneau benefits

, inexpensive units): "affordable”
health insur premiums lower

Simple annual ROl on total FGS capex, before adjustments 14 percent

Simple annual ROl on adjusted total FGS capex
Juneau population= 32,000
51,563 Average cash saving per person, after tax, per year

FGS TOTAL ANNUAL PUBLIC AND PRIVATE BENEFITS

36 percent

Cruise ship industry, net 5260 million
Juneau, private and CBJ 550 million
Total 5310 million
Simple annual ROl on total FGS capex, before adjustments a5

Simple annual ROl on adjusted total FGS capex 225

per cent
per cent
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Juneau INTERNAL energy 2009

Highway
gasoline

O Heating Oil B Hiway Gasoline OElectricity OAMHS
OAv Turb Other @ Hiway Diesel OOther Diesel BAv Gas

OOther OPropane B CapTransit Diesel ®Wood

BAv Turb AS

@ Marine Other






Juneau INTERNAL energy 2019, Estimated
[ assumed same as 2009, but tourism up ]

O Heating Oil @ Hiway Gasoline OElectricity OAMHS
BAv Turb AS OAv Turb Other B Hiway Diesel OOther Diesel
mAv Gas @ Marine Other O Other OPropane

B CapTransit Diesel |®\Wood






Juneau TOTAL Energy 2009
[ assume 2019 tourism up ]

B Cruise Ships @ Heat Oil OHiway Gas OElectric @ Barge
OAMHS BAS (external) OAMHS mAv Turb AS ®Av Turb Other
OHiway Diesel O Other Diesel B CapTrans Diesel BAv Gas @ Marine Other

® Other B Propane OWood






Million Gallons Oil Equivalent
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Juneau Total Annual Energy Consumed to Enable

Juneau as we know it 2009

AELP 2007

AELP 2015 Internal total External total TOTAL total






Juneau Total Annual Energy 2019 Estimated
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Next Steps:

~-CBJ uthority: declare CC? Analyze, ap
j * Consultant: options for CC i mcreas.e i
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. Copter aviation noise
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Opportunity: Public\Plrfifvate Partnership
f/\5|def;rom Holland crlterlon 7
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The overarching planning that
Maui did, which | think was
good: they said, “ We’re only
going to allow tourism in these
particular ocean front areas.
We’re going for the high level
tourists, who will pay top
dollar, spend lots of money,
and support businesses on this
island. We are not interested in
mass tourism. “

They made a conscious choice
to limit the areas where
tourism could happen ... to
attract the very top end of the
tourism market. Strategically,
that has been very good for
Maui ... it’s kept the quality ... “

Captain Jim Coon, founding family,
Trilogy Excursions, Maui.
---- August, 2018 interview





< -
-
L 5 - Menéeﬂha"— EGOF}'RG’-'-'-..;_‘___
%
o
et -

1.5 million Cruise Sh}% VlSltors Per Year?‘_*'f:-

;{"
How?\ ~Why?
At what Beneflts and Costs? = ‘Wpge=a,
" - : W ik o ‘ ¥
(/ ‘/Z ".‘: NV L'- :" :’_ \‘n‘. ;li,) e
Bill Leighty, The Ifefghty Foundation - %, W

wleighty@earthlink.net o -:
wwww.leightyfoundation.org/earth. phg,& 5! 3

. “Making Tourism Work” "‘
20 Feb 2019, 1600 B

A

R S
eciet SRR
% VAN B
- i, o
S .
4 {

o Qo s
o Juneau = “ny,

\ \

(o)
%
o 7
hane R
Image Landsat / Copernicus
Image © 2019 DigitalGlobe G | E h
' © 2018 Google oog e art

/A 4





Next Steps:

‘/EBJ/ayuthorlty elecjare cCc? Analyze‘ apmy 202@ \
/r 2 Consultant options for CCmcrease i

o « Ground transport system
o PN A
/ * Copter, aviation noise gt
3 i R
e Fossil fuel reduction |
* Community conve’rsatloh decisions g
 PPP with CKIA AIaska USFS, ’Nmndtﬂ ry .
0% Uuneau %%-
* Execute for 2020 - 2022 ", b
B,
Image Landsat / Copemicus SRty
Image@@zzo%%[‘;igglagelobe Google E arth

/





Global Commons






"There's always opjpc :
the cruise lines. \rhey welcome | mnov

they need |nn0\/at|on *for the: growt~f o)
P 3"
/ tﬂmdustry, hew products new |dea5, new

ea{' \.- , !
/ exp{erlences around the world
g Be ?creatlve & persistent... People are SUARY - & 2
,_ { mnl“’ vative, think about opportunltles to Q}?
fficiently ... i

——- John Binkley, President, CLIA Alaska, .‘
22 @18 JED%ovatlon mmit N
\_,H\ %‘?"'\greo : ‘3"-. 7

’“@0% 3 ?Jp_neéu n, N

&&y‘ ‘ \Tha

Ne:Rgl._

Image Landsat / Copernicus

Image © 2019 DigitalGlobe Google Earth

/' © 2018 Google





//r}S nsibility is to th&ir “shareholders ... they will
move those assets [shlps] to where they get the)bﬁst- 7

“But it really, uItlmatelIy, |$Jﬁf1e community's
responsibility .. becal)se hey are publicly-traded
companies ... as much as they love Juneau, their

returnéon their investment.

anallEoo

‘g \ i
If th,ere“’a's a port that people aren't happy with ..

4 they won't come
ifinerary to replace

Image Landsat / Copernicus
Image © 2019 DigitalGlobe
© 2018 Goagle

Google Earth’*

J.





Resources, References

o N
&
N 36 e

* Video A: JEDC Innovation Summit 26 8 "V|S|tor Products" industry p%n 0"
Feb: https://www.youtube. com/wé‘t “?v ga_8mNhylHI&list=PLAIO15TssCi
PORf34v7Ur1U&index=11&t= 28465 I '
Scroll to 44:15 minutes for Q&A conversation with John Blnkley, PreS|dent

f b

In/duﬁhr A,soe?atlon Alaska e X

*

z} Video B: Inﬂerwew W|th Captam Jim Coon, founding family of Tri}ogyLExcursmns Malsn
n how that |$Iand has dealt with "carrying capacity"”. August, 201§Jat the Coon family -
/cabln at Kllllsmoo near Angoon: https://vimeo. com/286103842

// * Video C: Kég.e Troll and Bill Leighty "Innovatioh Short" at the JEDC Innovation Summlt, *_
_/ February 20188 https://vimeo. com/287808196 .}.;-1;‘.3 S
{?4\ W " Elevator Juneau: Escaping Sea L : t« Z

Cllmate Change Transformmg the World's Lar

: _:. ’? t*
https://vimeo.com/127890670 “-;
* Video E: Discussing "The Commq_nls""r’ﬁ_éié‘ﬁh@nmgsed by Garrett Hardin David Bollier, :
Schumaker Center for a Ne\/\uiedﬁ'bmy, delivered at """Pra@a::stl " The Land Institute, *T;'ﬁ. ‘-_
Salina, KS, September 20]/8 https://www.youtube.com/w h?v Dm.%vmkyo N

s

2
: Penepg,
Image Landsat / Copemicus G
, image © 2019 DigitalGlobe | E th
' © 2018 Google Oog e ar

/ A





		Slide Number 1

		Slide Number 2

		Slide Number 3

		Slide Number 4

		Slide Number 5

		Slide Number 6

		Slide Number 7

		Slide Number 8

		Slide Number 9

		Slide Number 10

		Slide Number 11

		Slide Number 12

		Slide Number 13

		Slide Number 14

		Slide Number 15

		Slide Number 16

		Slide Number 17

		Slide Number 18

		Slide Number 19

		Slide Number 20

		Slide Number 21

		Slide Number 22

		Slide Number 23

		Slide Number 24

		Slide Number 25

		Slide Number 26

		Slide Number 27

		Slide Number 28

		Slide Number 29

		Slide Number 30

		Slide Number 31

		Slide Number 32

		Slide Number 33

		Slide Number 34

		Slide Number 35

		Slide Number 36

		Slide Number 37

		Slide Number 38

		Slide Number 39

		Slide Number 40

		Slide Number 41

		Slide Number 42

		Slide Number 43

		Slide Number 44

		Slide Number 45

		Slide Number 46

		Slide Number 47

		Slide Number 48

		Slide Number 49

		Slide Number 50

		Slide Number 51

		Slide Number 52

		Slide Number 53

		Slide Number 54

		Slide Number 55

		Slide Number 56

		Slide Number 57

		Slide Number 58

		Slide Number 59

		Slide Number 60




i’.

FLOODED FUTURE: &
Global vulnerability |
to sea level rise :
worse than previously
understood

>

October 29, 2019

Report by
Climate Central

cLIMATE Q) CENTRAL




https://www.flickr.com/photos/worldmeteorologicalorganization/40040249760/in/photolist-241dKgN-aRsdbR-RQg9H-27gBVjo-9oxFqG-jjvZBD-zj5dx-fqvdts-dN3cGu-zj4Xo-Tdmc2-4pstyq-dMfTBa-jjyGpV-zj5ec-dMfSLg-zj5gg-zj5iZ-zj4Y3-zj4Yq-zj59J-zj51n-zj5ac-enrE2J-9nezy2-zj5fp-zj51S-dM4j7d-zj5ca-zj4ZU-zj57p-BS7fX-zj5cC-zj54W-zj54z-5XD7Qz-zj58s-BS7EY-zj59b-zj52u-zj56W-zj5f9-9qhj8F-zj5bB-zj5eN-zj56d-BS7fL-dMfSWF-5LXr4d-dN21Zy



EXECUTIVE SUMMARY

As a result of heat-trapping pollution from human activities, rising sea levels could within
three decades push chronic floods higher than land currently home to 300 million people
By 2100, areas now home to 200 million people could fall permanently below the high tide

line

The new figures are the result of an improved global elevation dataset produced by Climate
Central using machine learning, and revealing that coastal elevations are significantly lower
than previously understood across wide areas

The threat is concentrated in coastal Asia and could have profound economic and political
consequences within the lifetimes of people alive today

Findings are documented inanew peer-reviewed paperinthejournal

FLOODED FUTURE
Global Vulnerability to Sea Level
Rise Far Worse Than Previously

New elevation data show that by midcentury frequent coastal flooding will rise
higher than areas currently home to hundreds of millions of people

Sea level rise is one of the best known of climate change’s many dangers. As humanity pollutes the
atmosphere with greenhouse gases, the planet warms. And as it does so, ice sheets and glaciers melt
and warming sea water expands, increasing the volume of the world’s oceans. The consequences
range from near-term increases in coastal flooding that can damage infrastructure and crops to the
permanent displacement of coastal communities.

Over the course of the twenty-first century, global sea levels are projected to rise between about
2 and 7 feet, and possibly more. The key variables will be how much warming pollution humanity
dumps into the atmosphere and how quickly the land-based ice sheets in Greenland and especially
Antarctica destabilize'. Projecting where and when that rise could translate into increased flooding

"Bakker, A. M. R., Wong, T. E., Ruckert, K. L. & Keller, K. Sea-level projections representing the deeply uncertain contribution of
the West Antarctic ice sheet. Scientific Reports 7, 3880 (2017).

Dangendorf, S. et al. Reassessment of 20th century global mean sea level rise. Proceedings of the National Academy of Sciences
114, 5946- 5951 (2017).

Kopp, R. E. et al. Probabilistic 21st and 22nd century sea-level projections at a global network of tide-gauge sites. Earth’s Future 2,
383-406 (2014).

Kopp, R. E. et al. Evolving Understanding of Antarctic Ice-Sheet Physics and Ambiguity in Probabilistic Sea-Level Projections.
Earth’s Future 5, 1217-1233 (2017).

Nauels, A., Meinshausen, M., Mengel, M., Lorbacher, K. & Wigley, T. M. L. Synthesizing long-term sea level rise projections the
MAGICC sea level model v2.0. Geoscientific Model Development 10, 2495-2524 (2017).

Wong, T. E., Bakker, A. M. & Keller, K. Impacts of Antarctic fast dynamics on sea- level projections and coastal flood defense.
Climatic Change 144, 347-364 (2017).
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and permanent inundation is profoundly important for coastal planning and for reckoning the costs
of humanity’s emissions.

Projecting flood risk involves not only estimating future sea level rise but also comparing it against
land elevations. However, sufficiently accurate elevation data are either unavailable or inaccessible
to the public, or prohibitively expensive in most of the world outside the United States, Australia, and
parts of Europe. This clouds understanding of where and when sea level rise could affect coastal
communities in the most vulnerable parts of the world.

A new digital elevation model produced by Climate Central helps fill the gap. That model, CoastalDEIM,
shows that many of the world’s coastlines are far lower than has been generally known and that sea
level rise could affect hundreds of millions of more people in the coming decades than previously
understood.?

Based on sea level projections for 2050, land currently home to 300 million people will fall below the
elevation of an average annual coastal flood. By 2100, land now home to 200 million people could sit
permanently below the high tide line.

Adaptive measures such as construction of levees and other defenses or relocation to higher ground
could lessen these threats. In fact, based on CoastalDEM, roughly 110 million people currently live
on land below high tide line. This population is almost certainly protected to some degree by existing
coastal defenses, which may or may not be adequate for future sea levels.

Box 1. Related resources

This report (PDF)
behind this report
at coastal.climatecentral.org

Spreadsheet with country-level threats:

CoastalDEM download:

Jevrejeva, S., Moore, J. & Grinsted, A. Sea level projections to AD2500 with a new generation of climate change scenarios. Global
and Planetary Change (2012).

Stocker, T. et al. Climate Change 2013: The Physical Science basis. Contribution of Working Group | to the Fifth Assessment Re-
port of the Intergovernmental Panel on Climate Change (Cambridge University Press, Cambridge, United Kingdom and New York,
NY, USA, 2013).

Le Bars, D., Drijfhout, S. & de Vries, H. A high-end sea level rise probabilistic projection including rapid Antarctic ice sheet mass
loss. Environmental Research Letters 12, 044013 (2017).

Jackson, L. P. & Jevrejeva, S. A probabilistic approach to 21st century regional sea-level projections using RCP and High-end
scenarios. Global and Planetary Change 146, 179-189 (2016).

Nauels, A., Rogelj, J., Schleussner, C.-F., Meinshausen, M. & Mengel, M. Linking sea level rise and socioeconomic indicators
under the Shared Socioeconomic Pathways. Environmental Research Letters 12, 114002 (2017).

Bamber, J., et al. Ice sheet contributions to future sea-level rise from structured expert judgment. Proceedings of the National
Academy of Sciences, May 2019, 201817205; DOI:10.1073/pnas. 1817205116

2Kulp, S. A & Strauss, B.H. New elevation data triple estimates of global vulnerability to sea-level rise and coastal flooding. Nature
Communications, October 2019, DOI: 10.1038/s41467-019-12808-z
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Despite these existing defenses, increasing ocean flooding, permanent submergence, and coastal
defense costs are likely to deliver profound humanitarian, economic, and political consequences.
This will happen not just in the distant future, but also within the lifetimes of most people alive today.

GROUND TRUTH

Scientists have long worked to project how quickly various amounts of global warming could raise
the level of the world’s oceans—a question about which much uncertainty remains, given the
challenges of understanding how ice sheets will respond to the extreme pace of warming they are
now experiencing. Yet as researchers have labored over sea level rise models, another factor critical
to understanding the world’s vulnerability to rising waters has been largely overlooked. That factor is
coastal elevation. In the absence of coastal defenses such as levees, elevation determines the extent
to which ocean floods can wash over the land.

Accurately measuring coastal elevation over large areas is neither easy nor cheap. Some countries,
such as the United States, use a remote-sensing technology called lidar to reliably map the heights
of their coastlines, and publicly release the results. Lidar is relatively expensive, however, typically
requiring plane, helicopter, or drone overflights, as well as laser-based equipment. Where lidar data
are not available, researchers and analysts rely on one of several global datasets, most typically data
sensed from Earth’s orbit through a NASA project known as the Shuttle Radar Topography Mission,
or SRTM.

Although SRTM data are freely available online, they are less reliable than lidar. SRTM data measure
the tops of features that protrude from the ground—such as buildings and trees—as well as the
ground itself. As a result, SRTM data generally overestimate elevation, particularly in densely forested
and built-up areas.® In low-lying parts of coastal Australia, for instance, SRTM data overestimate
elevation by an average of 8.2 feet (2.5 meters). Globally, the average overestimate appears to be
roughly six feet (two meters).* These values match or exceed most of the highest sea level rise
projections for the entire century.

In coastal regions, overestimates of elevation produce underestimates of future inundation driven by
sea level rise. Understanding the real threat posed by future sea level rise requires a better view of the
ground beneath our feet.

That is the purpose of CoastalDEM. Developed using machine learning working with more than 51
million data samples (see methodology), the new dataset is substantially more accurate than SRTM,
particularly in densely populated areas —precisely those places where the most people and structures
are threatened by rising seas. In low-elevation coastal areas in the United States with population
densities over 50,000 people per square mile, such as parts of Boston, Miami, and New York City,
SRTM overestimates elevation by 15.5 feet on average. CoastalDEM cuts the average error to less

3 Tighe, M. & Chamberlain, D. Accuracy Comparison of the SRTM, ASTER, NED, NEXTMAP USA Digital Terrain Model over Several
USA Study Sites DEMs. In Proceedings of the ASPRS/MAPPS 2009 Fall Conference 351 (2009).

Lalonde, T., Shortridge, A. & Messina, J. The Influence of Land Cover on Shuttle Radar Topography Mission (SRTM) Elevations in
Low Relief Areas. Transactions in GIS 14, 461-479 (2010).

Shortridge, A. & Messina, J. Spatial structure and landscape associations of SRTM error. Remote Sensing of Environment 115,
1576-1587 (2011). URL http://www.sciencedirect.com/science/article/pii/S0034425711000678.

Becek, K. Assessing Global Digital Elevation Models Using the Runway Method: The Advanced Spaceborne Thermal Emission and
Reflection Radiometer Versus the Shuttle Radar Topography Mission Case. IEEE Transactions on Geoscience and Remote Sensing
52, 4823-4831 (2014). URL http://ieeexplore.ieee.org/articleDetails.jsp?arnumber=6651798.

4 Kulp, S. A. & Strauss, B. H. CoastalDEM: A global coastal digital elevation model improved from SRTM using a neural network.
Remote Sensing of Environment 206, 231-239 (2018). URL https://www.sciencedirect.com/science/article/pii/S0034425717306016.
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than 2.5 inches.®

Combining CoastalDEM with sea-level-rise and coastal-flood models produces new estimates of
exposure to rising seas around the world (box 2). Those estimates reveal that far more land--and more
people--will be vulnerable to sea level rise during this century than previously believed (chart 1). In
fact, using CoastalDEM’s improved data on coastal elevation makes a bigger difference in projected
exposure to ocean flooding than does switching from a low-end to a high-end sea-level-rise scenario
when SRTM data are used.®

Box 2. Visualizing CoastalDEM’s improvements

In Bangkok, Thailand, CoastalDEM reveals significant increases in areas below projected
average annual flood heights in 2050

SRTM CoastalDEM

*Maps do not factor in potential coastal defenses, such as seawalls or levees, and are based
on elevation, rather than flood models. Emissions pathway: moderate emissions cuts (RCP
4.5) roughly consistent with the Paris climate agreement’s two-degree celsius target. Sea
level rise model: Kopp et al. 2014, median climate sensitivity.

THREE DECADES FROM TODAY

Sea level rise is a global story, and it affects every coastal nation. But in the coming decades, the
greatest effects will be felt in Asia, thanks to the number of people living in the continent’s low-lying
coastal areas. Mainland China, Bangladesh, India, Vietham, Indonesia, and Thailand are home to the
most people on land projected to be below average annual coastal flood levels by 2050 (table 2).

5Kulp, S. A & Strauss, B.H. New elevation data triple estimates of global vulnerability to sea-level rise and coastal flooding. Nature
Communications, October 2019, DOI: 10.1038/s41467-019-12808-z

8 Kulp, S. A & Strauss, B.H. New elevation data triple estimates of global vulnerability to sea-level rise and coastal flooding. Nature
Communications, October 2019, DOI: 10.1038/s41467-019-12808-z





Together, those six nations account for roughly 75 percent of the 300 million people on land facing
the same vulnerability at midcentury.

Box 3 details caveats and limitations for this report’s findings.

A closer look at the cases of mainland China, India, Bangladesh, and Vietnam sheds light on the
scope of the problem.

Chart 1. Current population below the elevation of an average annual flood in
2050, top six countries

Country SRTM CoastalDEM Change

1. China (mainland) 29 million people 93 million people +67 million people

3. India 5 million people 36 million people +31 million people

5.Indonesia 5 million people 23 million people +18 million people

Total, global 79 million people 300 million people +221 million people

Moderate emissions cuts (RCP 4.5), Kopp et al. 2014, median climate sensitivity. Population exposure estimates do not factor in po-
tential coastal defenses, such as seawalls or levees.

Start with mainland China. By 2050, land now home to 93 million people could be lower than the
height of the local average annual coastal flood. Shanghai, which is the country’s most populous
city, is projected to be particularly vulnerable to ocean flooding in the absence of coastal defenses
(box 4).” Low-lying Jiangsu Province, which abuts Shanghai, is also vulnerable. So are Tianjin, the
main port for the capital city of Beijing, and the Pearl River Delta region, an urban agglomeration
comprising several major mainland cities and the special administrative regions of Hong Kong and
Macau (explore map at coastal.climatecentral.org).

Next, consider India’s situation in 2050. By that year, projected sea level rise could push average
annual floods above land currently home to some 36 million people. West Bengal and coastal Odisha
are projected to be particularly vulnerable, as is the eastern city of Kolkata (box 5; explore map at
coastal.climatecentral.org).

Finally, take Bangladesh and Vietnam, where coastal land currently home to 42 million and 31
million people, respectively, could be threatened with saltwater flooding at least once per year at
midcentury. By that time, average annual coastal floods are projected to rise higher than a wide swath
of Bangladesh, including parts of the cities of Dhaka and Chittagong (box 6; explore map at coastal.
climatecentral.org). In Vietham, annual ocean floods are projected to particularly affect the densely

7 United Nations, Department of Economic and Social Affairs, Population Division (2018). World Urbanization Prospects: The 2018
Revision, custom data acquired via website.
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Box 3. Caveats and limitations

Although values derived using CoastalDEM represent cutting-edge projections of human exposure
to global sea level rise this century, there are several caveats to note about the findings described in
this report:

Bias in CoastalDEM. CoastalDEM represents an important improvement over SRTM. But
in places where it is possible to compare CoastalDEM compare against lidar, CoastalDEM
still underestimates population exposure, meaning that, on average, CoastalDEM appears to
overestimate coastal elevation in populated areas. As a result, projections based on CoastalDEM
may underestimate the extent of population exposure to future flooding. (Although lidar data are
publicly available for the United States and parts of Europe and Australia, as well as some other
areas, the analysis in this report relies exclusively on CoastalDEM.)

Population data. This report relies on 2010 LandScan data for global population estimates and
refers to that data as current.® However, global population has grown since 2010 and is projected
to grow further this century, including in countries exposed to sea level rise and annual flooding.
Net migration toward or away from low-lying areas will also contribute to population change.
Finally, the relatively coarse spatial resolution of LandScan data likely introduces some error into
results (LandScan estimates population on a global grid of roughly 1km x 1km cells).

Sea level rise models. In recent years, scientists have suggested that the sensitivity of Greenland
and especially Antarctic ice sheets to global warming could make the global ocean rise more
quickly than previously believed.® Those projections are near the upper end of current scientific
judgement about the plausible range of outcomes. However, this report focuses on median
projections from a sea level rise model that does not incorporate the higher end of potential ice
sheet sensitivity (Kopp et al. 2014).'° The potential response of major ice sheets to rapid warming
remains an area of deep and consequential uncertainty.

Climate scenarios. This report is based on a pollution scenario known as Representative
Concentration Pathway (RCP) 4.5, which assumes that humanity will moderately reduce warming
emissions roughly in line with the 2015 Paris climate agreement. In reality, however, the world
is not on track to meet the Paris agreement’s goals. At midcentury, sea-level rise projections
under moderate cuts are similar to those under unchecked emissions (known as RCP 8.5); by
the end of the century, however, projections diverge much more. Unchecked emissions would

8 Bright, E. A., Coleman, P. R., Rose, A. N. & Urban, M. L. Landscan 2010 (2011).

9 Kopp, R. E., DeConto, R. M., Bader, D. A., Hay, C. C., Horton, R. M., Kulp, S., Oppenheimer, M., Pollard, D., & Strauss, B. H.
(2017). “Evolving Understanding of Antarctic Ice-Sheet Physics and Ambiguity in Probabilistic Sea-Level Projections,” Earth’s
Future, 5, 1217-1233, https://doi.org/10.1002/ 2017EF000663

Jonathan L. Bamber, Michael Oppenheimer, Robert E. Kopp, Willy P. Aspinall, Roger M. Cooke. “Ice sheet contributions to future
sea-level rise from structured expert judgment.” Proceedings of the National Academy of Sciences, May 2019, 201817205;
DOI:10.1073/pnas. 1817205116

Wong, T. E., Bakker, A. M. R., & Keller, K. (2017). Impacts of Antarctic fast dynamics on sea-level projections and coastal flood
defense. Climatic Change, 144(2), 347-364. http://doi.org/10.1007/s10584-017-2039-4

Bakker, A. M. R., Wong, T. E., Ruckert, K. L., & Keller, K. (2017). Sea-level projections representing the deeply uncertain contribu-
tion of the West Antarctic ice sheet. Scientific Reports, 7(1), 3880. http://doi.org/10.1038/s41598-017-04134-5

Le Bars, D., Drijfhout, S., & de Vries, H. (2017). A high-end sea level rise probabilistic projection including rapid Antarctic ice sheet
mass loss. Environmental Research Letters, 12(4), 044013. http://doi.org/10.1088/1748-9326/aa6512

10 Kopp, R. E., R. M. Horton, C. M. Little, J. X. Mitrovica, M. Oppenheimer, D. J. Rasmussen, B. H. Strauss, and C. Tebaldi (2014).
Probabilistic 21st and 22nd century sea-level projections at a global network of tide-gauge sites. Earth’s Future, 2, 383-406,
doi:10.1002/2014EF000239
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threaten the permanent inundation of land now home to 30 million more people than would be the
case under moderate emissions cuts, and 50 million more than would be the case under deep,
global emissions cuts (in line with the emissions pathway known as RCP 2.6). (See spreadsheet
download in “related resources.”)

Protective features. Global data on protective features such as levees and seawalls are not
publicly available, so those features, which reduce exposure to sea level rise, are not incorporated
into this analysis. Moreover, such features are costly and require significant maintenance on an
ongoing basis in order to be effective; in the U.S., for example, the American Society of Civil
Engineers in 2013 that only 8% of existing levees it had monitored were in “acceptable”
condition.

Local annual floods. To estimate the height of local annual floods above sea level, this analysis
uses a global model developed by " That model underestimates the height of annual

floods by an average of 4.3 inches, relative to one-year flood heights estimated using standard
methods at U.S. tide gauges with at least 30 years of hourly water level data.? Underestimates
of flood heights produce underestimates of inundation. However, this analysis assesses overland
flood exposure based on elevation, and does not use dynamic modeling. This approach is highly
efficient but overestimates inundation, because coastal floods take time to travel over land. A
flood peaking at a certain height will generally not inundate 100 percent of the nearby area below
that height, if the flood peaks and redescends rapidly.

" Muis, S. et al. A global reanalysis of storm surges and extreme sea levels. Nat. Commun. 7:11969 doi: 10.1038/ncomms11969
(2016).

12 Claudia Tebaldi et al 2012 Environ. Res. Lett. 7 014032
Buchanan, M.K., Kopp, R.E., Oppenheimer, M. et al. Climatic Change (2016) 137: 347.

Maya K Buchanan et al 2017 Environ. Res. Lett. 12 064009

populated Mekong Delta and the northern coast around Vietnam’s capital, Hanoi, including the port
city of Haiphong (explore map at coastal.climatecentral.org).

PERMANENT LOSSES

As sea levels continue to rise throughout the century, chronic flooding will spread and more land will
be permanently lost to the ocean. By 2100, CoastalDEM’s elevation data show, land currently home
to 200 million people could fall permanently below the high tide line.

The bad news is again concentrated in Asia. China, Bangladesh, India, Vietnam, Indonesia, and
Thailand are home to the greatest number of people who today live on land that could be threatened
by permanent inundation by 2100— 151 million in total, and 43 million in China alone.

But the danger of permanent inundation is by no means be limited to Asia. In 19 countries, from
Nigeria and Brazil to Egypt and the United Kingdom, land now home to at least one million people
could fall permanently below the high tide line at the end of the century and become permanently
inundated, in the absence of coastal defenses.

The residents of small island states could face particularly devastating losses. Three of every four
people in the Marshall Islands now live on land that could lie below high tide in the next eighty
years. In the Maldives, the figure is one in three. And well before that land is flooded, residents will
face saltwater intrusion into freshwater supplies and frequent flooding. In small islands states, as
elsewhere, land could become uninhabitable well before it disappears.



http://2013.infrastructurereportcard.org/wp-content/uploads/2013ReportCardforAmericasInfrastructure.pdf

https://www.nature.com/articles/ncomms11969

https://iopscience.iop.org/article/10.1088/1748-9326/7/1/014032/meta

https://doi.org/10.1007/s10584-016-1664-7

https://iopscience.iop.org/article/10.1088/1748-9326/aa6cb3/meta



Box 4. Future coastal flood threats in Shanghai, China

Home to 26 million people, Shanghai is China’s biggest single urban agglomeration.' The city
is the world’s busiest container port and mainland China’s top financial center.
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Annual flood threat zone, 2050

*Maps do not factor in potential coastal defenses, such as seawalls or levees, and are based
on elevation, rather than flood models. Emissions pathway: moderate emissions cuts (RCP 4.5)
roughly consistent with the Paris climate agreement’s two-degree target. Sea level rise model:
Kopp et al. 2014, median climate sensitivity. Elevation model: CoastalDEM.

8 United Nations, Department of Economic and Social Affairs, Population Division (2018). World Urbanization Prospects: The 2018 Revi-
sion, custom data acquired via website.

Even as land home to 200 million people today will be threatened by permanent inundation, areas
now home to an additional 360 million will face the threat of at-least annual floods, totalling more
than half-a-billion people on highly vulnerable land. Under a higher-emissions scenario, and near
the tail end (95th percentile) of sea-level rise sensitivity to warming for the model used in this study,
land home to 640 million people today —approaching 10 percent of the world’s population—could be
threatened by the end of the century, either by chronic flooding or permanent inundation.

AN INHUMAN TOLL

Projecting the specific economic, humanitarian, and political costs of the upward revision in global
exposure to sea level rise revealed by CoastalDEM is beyond the scope of this report. But the evidence
suggests that those costs will be steep. In the decades ahead, sea level rise could disrupt economies
and trigger humanitarian crises around the world.

Estimates of future economic losses from sea level rise vary depending on the amount of climate
pollution and subsequent rise projected, as well as other factors, such as whether future population
growth, innovation, or migration are considered. Some indicate that flooding could cause



https://iopscience.iop.org/article/10.1088/1748-9326/aacc76/meta

https://lloydslist.maritimeintelligence.informa.com/one-hundred-container-ports-2018

https://www.longfinance.net/media/documents/GFCI_25_Report.pdf



Box 5. Future coastal flood threats in Kolkata, India

Kolkata is home to 15 million people, and that number is growing.' The city already faces
flooding driven by heavy rain and other events; by midcentury, much of Kolkata could lie in the
annual coastal flood risk zone.
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Annual flood threat zone, 2050

*Maps do not factor in potential coastal defenses, such as seawalls or levees, and are based
on elevation, rather than flood models. Emissions pathway: moderate emissions cuts (RCP 4.5)
roughly consistent with the Paris climate agreement’s two-degree target. Sea level rise model:
Kopp et al. 2014, median climate sensitivity. Elevation model: CoastalDEM.

4 United Nations, Department of Economic and Social Affairs, Population Division (2018). World Urbanization Prospects: The 2018 Revi-
sion, custom data acquired via website.

tens of trillions of dollars in losses each year by the end of the century —or trillions per year, if extensive
adaptation measures are implemented. In practice, the costs will run deeper than immediate physical
damage to buildings and infrastructure, or the costs of adaptation, which will never be perfect.
Flooding can be costly because it can displace productive local economies dependent on density
and convenient coastal locations. It could also disrupt global supply chains by limiting access to
ports and coastal transportation.

Take the case of the coastal provinces of China, the country that today is home to more people
who live on land vulnerable to chronic flooding at midcentury than any other. In recent decades,
China’s coastal provinces have attracted from the country’s interior and have
become important centers in the global economy. Jiangsu Province, China’s most densely populated

* Desmet, Klaus & Kopp, Robert & Kulp, Scott A. & Nagy, David Krisztian & Oppenheimer, Michael & Rossi-Hansberg, Esteban &
Strauss, Benjamin H., 2018. “Evaluating the Economic Cost of Coastal Flooding,” CEPR Discussion Papers 13128, C.E.P.R. Discus-
sion Papers.
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https://www.adb.org/sites/default/files/publication/191876/adbi-wp593.pdf

https://indianexpress.com/article/cities/kolkata/overnight-rain-leaves-parts-of-kolkata-flooded-5234922/



Box 6. Future coastal flood threats in Dhaka, Bangladesh

Dhaka is Bangladesh’s capital and largest city. Already home to a growing number of internal
migrants who have left coastal settlements behind, Dhaka is itself projected to see significant

saltwater flood risks in the coming decades.
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Annual flood threat zone, 2050

*Maps do not factor in potential coastal defenses, such as seawalls or levees, and are based
on elevation, rather than flood models. Emissions pathway: moderate emissions cuts (RCP 4.5)
roughly consistent with the Paris climate agreement’s two-degree target. Sea level rise model:
Kopp et al. 2014, median climate sensitivity. Elevation model: CoastalDEM.

province, could be highly vulnerable to chronic ocean flooding in just thirty years. The same is true of

Guangdong Province, another coastal economic powerhouse ( at coastal.climatecentral.
org)."® Economic losses in China would matter for the rest of the world: the country is for
more than a quarter of the growth in today’s global economy and is to remain the world’s

biggest economy, in purchasing power parity terms, in 2050.

Sea level rise could also produce humanitarian crises by stripping millions of people of their homes
and traditional livelihoods. The developing countries least able to protect their residents through
coastal defenses or planned evacuations could be particularly vulnerable—and are for
just a small fraction of global emissions.

In Bangladesh, where per-capita and per-capita are more than thirty times lower than
in the United States, flooding-driven displacement is not just a future prospect; it has already

CoastalDEM data show that the problem is set to worsen. Today, one in every four Bangladeshis I|ves
on land that could flood at least once a year, on average, by 2050. (Even the country’s most infamous
refugee crisis could be exacerbated by sea level rise: in recent years, hundreds of thousands of
Rohingya people have fled violence in neighboring Myanmar, many settling in the low-lying region
south of Chittagong—an area that could itself be vulnerable to at-least-annual ocean flooding by

6 National Bureau of Statistics of China, National Data, custom information acquired via website.
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https://coastal.climatecentral.org/map/10/113.3079/22.9959/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014

https://www.bloomberg.com/news/articles/2018-10-28/where-will-global-gdp-growth-come-from-in-the-next-five-years

https://www.pwc.com/world2050

https://data.worldbank.org/indicator/EN.ATM.CO2E.KT?name_desc=false

https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?locations=BD-US

https://data.worldbank.org/indicator/ny.gdp.pcap.cd

https://www.nationalgeographic.com/environment/2019/01/climate-change-drives-migration-crisis-in-bangladesh-from-dhaka-sundabans/

http://data.stats.gov.cn/english/

https://www.nationalgeographic.com/environment/2019/01/climate-change-drives-migration-crisis-in-bangladesh-from-dhaka-sundabans/



2050, projections based on CoastalDEM show.)

Sealevelrise could have wide-ranging political consequences. Coastal displacement could shrink local
tax bases, straining municipalities’ abilities to pay for public goods such as education. The retreat of the
world’s coasts could affect countries’ near-shore maritime claims, encouraging international disputes
over fisheries and other ocean resources.’” And in states around the world, mass displacement
could shape national politics. The recent migration that has figured so prominently in recent European
elections pales in comparison to the potential displacements of the coming decades, when many
millions of people could flee rising seas around the world—both across borders, and within them.
Drought, extreme heat, and the other dangers of climate change could displace many more.

Deep, immediate cuts to global emissions would modestly reduce the danger posed by rising seas
this century. Such cuts would reduce the total number of people threatened by annual flooding and
permanent inundation at the end of the century by 20 million, relative to moderate emissions cuts
made roughly in line with the Paris agreement. Notably, the benefits of deep emissions cuts would
reach far beyond sea level rise, reducing the danger posed by climate change’s many other risks. If
governments seek to limit future impacts from ocean flooding, they could also avoid new construction
in areas at high risk of inundation, while protecting, relocating, or abandoning existing infrastructure
and settlements. Sea level rise is a near term danger: today’s communities must make choices not
just on the behalf of future generations, but also for themselves.

Methodology: CoastalDEM (Kulp and Strauss 2018) is a new digital elevation model based on SRTIV
3.0, a near-global dataset derived from satellite radar during a NASA mission in 2000. SRTM is known
to contain significant error caused by factors such as topology, vegetation, buildings, and random
noise. Climate Central used machine learning techniques to estimate SRTM elevation error in coastal
areas between (and including) 1 and 20 meters (3.3 and 65.6 feet) in nominal SRTM elevation. Each
pixel in CoastalDEM represents the corrected elevation at that point — the result of subtracting
estimated error from SRTM 3.0.

Climate Central converted elevation data to reference local mean higher-high water levels (roughly,
high tide lines, derived using satellite measurements of sea surface heights and using global tidal
models), and compared these elevations to sea level rise projections (Kopp et al. 2014) to find regions
that could permanently fall under the new high tide line in the coming decades. Separately, Climate
Central added in local flood risk statistics approximating the one-year return level (approximately
annual) water height (Muis et al. 2016), allowing the analysis to combine the water heights of such
flood events with projected sea level rise when identifying areas at high risk.

Climate Central then added up populations (Landscan 2010'8) within the identified areas to compute
how many people today live on implicated land. This process was repeated for a number of different
years and sea level rise model sensitivities, and under low, moderate, and high emissions pathways for
heat-trapping pollution (Representative Concentration Pathways 2.6, 4.5, and 8.5), in order to achieve
a comprehensive assessment of global coastal vulnerability.

For more details, see Kulp and Strauss 2019, published in Nature Communications. It is the peer-
reviewed scientific paper upon which this report is based.

7 Sefrioui S. (2017) Adapting to Sea Level Rise: A Law of the Sea Perspective. In: Andreone G. (eds) The Future of the Law of the
Sea. Springer, Cham. https://doi.org/10.1007/978-3-319-51274-7_1

8 Bright, E. A., Coleman, P. R., Rose, A. N. & Urban, M. L. Landscan 2010 (2011).
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https://coastal.climatecentral.org/map/11/91.9333/22.3081/?theme=sea_level_rise&map_type=coastal_dem_comparison&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014

https://blog.ucsusa.org/elliott-negin/economic-implications-of-sea-level-rise

https://openknowledge.worldbank.org/bitstream/handle/10986/29461/WBG_ClimateChange_Final.pdf

https://go.climatecentral.org/coastaldem/

https://www.sciencedirect.com/science/article/abs/pii/S0034425717306016

https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-shuttle-radar-topography-mission-srtm-1-arc?qt-science_center_objects=0#qt-science_center_objects

https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-shuttle-radar-topography-mission-srtm-1-arc?qt-science_center_objects=0#qt-science_center_objects

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014EF000239

https://www.nature.com/articles/ncomms11969

https://www.nature.com/articles/s41467-019-12808-z
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Bill Leighty  wleighty@earthlink.net 907-586-1426 206-719-5554 (cell)
MEMORANDUM 28 Dec 18 Revised: 23 Apr 19
From: Bill Leighty = wleighty@earthlink.net 907-586-1426

Subject: Juneau cruise ship passenger "carrying capacity”" (CC); ground transportation improvements

22 Apr 19
Assemblymembers, Juneau Citizens, and Friends,

Here's video and other context by which we may explore the Subject and prepare for the 23 April "Cruise
Ship Tourism" meeting at ANB Marie Peratrovich Hall:

A. JEDC Innovation Summit 2018, "Visitor Products" industry panel, 22 Feb:
https://www.youtube.com/watch?v=ga 8mNhyIHI&list=PL AIO15Tss01PBnflkNbY VPOR{34v7Url1 U&i
ndex=11&t=2846s
Scroll to 44:15 minutes for Q&A conversation with John Binkley, President, Cruise Lines Industry
Association Alaska, about:
e "Carrying capacity", with prospects for ~ 1.3 million cruise ship passengers in 2019
e Juneau's responsibility for increasing that carrying capacity, to accommodate more cruise ship
visitors: planning and capital expenditures (capex) and operating expenses (opex)
e  Maintaining Juneau's quality of life for its residents, while maintaining Juneau's reputation as an
attractive destination for all visitors, arriving by cruise ship, airline, or AMHS, for whatever
length of stay

B. Interview with Captain Jim Coon, founding family of Trilogy Excursions, Maui, on how that island
has dealt with "carrying capacity". August, 2018, at the Coon family cabin at Killisnoo, near Angoon:
https://vimeo.com/286103842

The second-generation Coon family was born and raised in Ketchikan. With their parents, they, founded
Trilogy Excursions in Hawaii, on Maui, in 1973.  www.sailtrilogy.com

C. Kate Troll and Bill Leighty "Innovation Short" at the JEDC Innovation Summit, February 2018:
https://vimeo.com/287808196

" Elevator Juneau: Escaping Sea Level Rise "; video also includes "Model for a Domestic Heat Pump
Program", by Stuart Cohen, Interfaith Power and Light

D. Bill Leighty panel presentation at JEDC Innovation Summit, 20 Feb 19: " Should Juneau
Accommodate 1.5 million Cruise Ship Visitors per Year ?" https://vimeo.com/manage/318869809

E. Future: I videorecorded about 30 min of South Franklin vehicle and foot traffic, in August 2018,
which might facilitate discussion of traffic management, infrastructure improvements, and modal changes
in the context of the Holland criterion, below. This has not been edited to a useful length and quality; I
could do so, if requested. I will submit the raw video files to Pat Race, Lucid Reverie, for potential use in
"Blueprint Downtown".

F. Related: My talk to Juneau World Affairs Council, 12 May 2015, " Arresting Climate Change:
Transforming the World's Largest Industry " https://vimeo.com/127890670

G: Slide presentation (attached to email on this subject; and by request):
CBJ-Energy-Brief-21 Dec 18-Leighty.pptx

H. Please consider the companion DRAFT Excel file:
CarryingCapacity-Juneau-FGS-EconAnal-5Feb19.xlsx



https://www.youtube.com/watch?v=ga_8mNhyIHI&list=PLAlO15Tss01PBnflkNbYVPORf34v7Ur1U&index=11&t=2846s

https://www.youtube.com/watch?v=ga_8mNhyIHI&list=PLAlO15Tss01PBnflkNbYVPORf34v7Ur1U&index=11&t=2846s

https://vimeo.com/286103842

https://vimeo.com/286103842

http://www.sailtrilogy.com/

http://www.sailtrilogy.com/

http://www.sailtrilogy.com/

https://vimeo.com/287808196

https://vimeo.com/manage/318869809

https://vimeo.com/127890670

https://vimeo.com/127890670

https://vimeo.com/127890670
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This is followup to my 28 Dec 18 memo on this subject, with reference to the Excel file DRAFT analysis,
to be sent with this memo, which is a template for describing and analyzing apparent options for the
Community of Juneau and its CBJ, for:
e Analyzing, declaring, and implementing Juneau's "
ship passenger arrivals;
e Improving Juneau's ground transportation to allow increasing that declared CC for cruise ship
passenger annual total, perhaps for several alternatives;
e Gathering the capital (capex) necessary for building these ground transportation alternatives,
expecting that those who annually benefit most will invest the most;
o Allocating the operating expense (opex) of improved ground transportation among the several
seasons and beneficiary parties;
o Estimating financial benefits to all parties, as simple gross ROI.

carrying capacity" (CC) for annual total cruise

My strategy in the 28 Dec memo and attached Excel analysis, for consideration by the People of Juneau,
CBJ, cruise ship industry, and balance of visitor industry:

e Use the CLIA Alaska lawsuit and Judge Holland decision to motivate us all to think beyond
"passenger fee revenue" to what the cruise ship industry needs to succeed in Juneau during their
4-month Summer season, mid- to long-term, in ground transportation and other infrastructure

e Consider how the Community of Juneau may benefit from those investments, year-round,
achieving its goals under:

o Juneau Climate Action & Implementation Plan - 2011

Juneau Renewable Energy Strategy - 2018

Juneau Comprehensive Plan, as revised and updated

Several cluster industry working group action plans, as organized by JEDC

Several citizen-organized and CBJ advisory groups: JCOS, Renewable Juneau, 350.org,

Interfaith Power & Light, ICLEI membership, "Blueprint Downtown" (CDD), et al

Alaska Climate Action Network -- http://www.akclimateaction.org/

o Various strategies and "innovation shorts" presented at the several JEDC "Innovation
Summits"

o Aside from the "passenger fee" revenue generation scheme, strategize shared investment in major
infrastructure improvements to allow increasing Juneau's "Carrying Capacity" (CC) to an agreed
and implemented or enforced cap approaching 1.5 million cruise ship passengers per year

e Recognize that the cruise ship industry, as the primary economic beneficiary of major ground
transportation capex, should be the principal investor.

e Present an initial DRAFT Excel template for this analysis, encouraging others to build on it or
replace it with an improved template.

o
o
o
o

o

Please see video discussing "The Commons" metaphor used by Garrett Hardin in the attached article, by
David Bollier, Schumaker Center for a New Economy, delivered at "Prairie Festival", The Land Institute,
Salina, KS. https://www.youtube.com/watch?v=DIM9Lvoikyo

https://landinstitute.org/ https://landinstitute.org/news-events/prairie-festival/
A companion file is the article from Science, Dec 1968, to which I referred at an Assembly meeting:
Garrett Hardin, "The Tragedy of the Commons".

Consider how Bollier's insights, in references above, apply to Juneau's deliberations on cruise ship
"Carrying Capacity" (CC), on large-scale tourism, and on Alaska's economy and lifestyle.



https://www.youtube.com/watch?v=DlM9Lvoikyo
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David Bollier, activist, scholar, and blogger who is focused on the commons as a new paradigm
for re-imagining economics, politics, and culture. He pursues this work as Director of the
Reinventing the Commons Program at the Schumacher Center for a New Economics and as co-
founder of the Commons Strategies Group, an international advocacy project.
https://centerforneweconomics.org/

Bollier has co-organized pioneering international conferences and strategy workshops on the
commons, and consults regularly with diverse activists and policy experts in the US and Europe.
His blog, Bollier.org, is a widely read source of news about the commons, and his book Think
Like a Commoner: A Short Introduction to the Life of the Commons (2014), has been translated
into six languages. He and coauthor Silke Helfrich will publish Free, Fair and Alive: The
Insurgent Power of the Commons in spring 2019. Bollier’s other books include Patterns of
Commoning (2015) and The Wealth of the Commons (2012), both with co-editor Silke Helfrich;
Green Governance (2013), co-authored with the late Professor Burns Weston; and Viral Spiral
(2009), Brand-Name Bullies (2005), and Silent Theft (2002). In 2012, Bollier received the Bosch
Berlin Prize in Public Policy from the American Academy in Berlin for his work on the
commons.

The current state of affairs, CBJ vis-a-vis CLIA Alaska, may at last provide the opportunity and impetus
for re-examining the question, "Light Rail for Juneau ?" as perhaps "Fixed Guideway for Juneau ?",
although the two may be practically synonymous.

But, an attractive alternative to fixed guideway systems (FGS), based on permanently-installed rails or
other tracks, may soon be available. The major bus manufacturing companies offering Battery Electric
Vehicle (BEV) and hydrogen-fueled Fuel Cell Vehicle (FCV) buses today will have autonomous, self-
driving, electric drive train buses available in about 4 to 5 years. For Juneau's cruise ship industry, these
could be assembled in "trains" of any number of electronically-linked buses, about a meter apart, by
which we could significantly increase Juneau's CC for cruise ship visitors:

1.
2.

98]

10.

11.

These buses could vary in capacity; most would be 50+ pax "coaches", as we now know them;
The downtown docks could be reconfigured to replace parallel bus stalls with a single, or
probably two lanes, parallel to each other and to the docks, where "bus trains" would quickly load
disembarking cruise ship passengers onto buses identified by shore excursion ("shorex")
destination;

Each bus has a driver-guide, well-trained, as all are now;

These bus trains would make a U-turn, as necessary, at the rock dump, upon arriving or departing
the docks, to depart the downtown area for a variety of shorex destinations;

Beginning at the bridge intersection, buses begin to "decouple", under driver-guide control,
proceeding to off-Egan destinations;

The final "bus train" destination is MGV C, which has been reconfigured to most efficiently and
hospitably accommodate this transportation mode;

Passengers returning to downtown docks from MGVC might be told to " Take any bus; they are
all going downtown", or " You are on a combo tour; check your next destination on your combo
ticket and wait for a bus going there ";

As buses converge toward downtown, they reconnect as autonomously connected and driven "bus
trains" to unload parallel to the downtown docks and repeat the process;

These buses and bus trains are quiet, composed of zero-emissions vehicles (ZEV's) running on
hydropower via battery charging or hydrogen fueling;

Bus fossil fuel consumption would be largely eliminated, saving combustion of XX,000 gallons
per year, preventing consequent emission of 20 x (XX,000) pounds per year of CO2;

Details for the above strategy must be well conceived and planned by expert consultants;
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12. CC will consequently be increased by eliminating bus nuisances of noise, exhaust, and traffic
congestion -- the latter assuming that "bus train" nuisance is less than that of a fleet of
independently-driven buses;

13. The capex and opex costs of increasing MGVC CC will be reduced from that apparently
necessary to implement the present DRAFT USFS Master Plan for MGVC / MGRA.

This bus replacement and autonomous "bus train" strategy might allow Juneau to formally declare that
our total annual cruise ship passenger CC has increased from 0.9 to 1.4 million, if the people of Juneau
agreed. This bus strategy would apparently obviate the need to consider an FGS for Juneau, except that:

1. The same buses and / or rolling stock (train cars) could be used year-round in Juneau, to relieve
Juneau residents of the capex and opex of owning and operating many of our current fleet of light
duty vehicles -- cars, SUV's, vans, pickups;

FGS features fixed stations, which attract adjacent high-density residential, other development;

FGS rail-based systems require little or no snow removal;

Bus systems require roadway maintenance, especially winter snow removal;

FGS rail-based trains require only one driver, for a train of many cars; an autonomous "bus train"

may similarly require only one operator, not necessarily trained as a "guide";

6. As Juneau becomes a refuge for millions fleeing sea level rise; we may wish we had the extra
transit capacity an FGS might provide;

7. CBJ would need to arrange with the owners of the new buses and / or FGS to operate some of
these assets year-round, for the benefit of residents and other visitors. Will the owners of new,
costly, BEV and / or FCV buses, equipped for autonomous operation, leave them stranded in
Juneau eight months per year, or will they barge all or most of them to other faraway service ?

nbkwn

The incremental 500,000 pax, at a presumed estimated average margin of $ 500 each, are worth $ 500 x
(500,000) = $ 250 million per year to the cruise ship industry in incremental margin. Properly managed
by the industry, this bus replacement and other CC upgrades could be paid for in a single year's operation
at the higher CC. Note that declaring Juneau's cruise ship CC today, with today's ground transportation
system, strategy, and equipment, as 0.9 million also declares that we are now operating beyond CC,
delivering a suboptimal Summer experience to both visitors and residents.

Accommodating the new CC of 1.4 million pax per year might require procuring 50 to 80 new BEV or
FCV buses, all capable of autonomous "bus train" operation. BEV "coach" buses now cost ~ $ 800,000
each. Four years from now, when the Juneau industry buys its BEV or FCV fleet and eliminates most of
ground transportation fossil fuel combustion, these "coaches" will probably cost ~ $ 600,000 each (bus
industry estimates). That's an investment for 80 buses of up to 80 x ($ 600,000) = $ 48 million. As
presented in the previous paragraph, the cruise ship industry, independent of the CBJ passenger per capita
tax, should be able and eager to make that investment, either directly or by providing financing to the
several bus fleet operators and individual bus owners ?

BEV or FCV buses ? The electric charging infrastructure for a complete bus fleet will be very costly:
perhaps $ 30,000 to $ 60,000 per bus, including utility company substation and other assets. The
electrolysis plant required to produce hydrogen fuel from hydroelectricity might cost less, including
utility substation, in total or allocated per bus, but a major fuel company might invest in that
infrastructure in order to sell hydrogen fuel profitably. Four years hence the relative advantages of BEV
and FCV buses for Juneau service should be more apparent, assisting our aggregate investment decision..

See Figure 2, last page. Helicopter noise is the other salient limitation on Juneau's cruise ship CC. The
present fleets should be replaced by the Eurocopter HC130 T2, standard in Hawaii and Grand Canyon
because of their "quiet technology". At about $ 3 million each, replacing Juneau's fleets totaling about 20
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"ships" needed for CC of 1.4 million pax =20 x ($ 3 million) = $ 60 million less ~ $ 20 million sale of
existing fleets = $ 40 million net. The cruise ship industry should be eager to help with this investment.

Thus, total investment in new ground and air transportation infrastructure and equipment required to
increase Juneau's CC for cruise ship tourism total pax to ~ 1.4 million is approximately:
e Replace all buses with BEV or FCV buses $ 48 million
Electric charging or hydrogen fueling infrastructure for fleets $ 4 million
Replace helicopter fleets with "quiet technology" $ 40 million
Equip all docks with access to shore power for all hotel loads $ 6 million
Miscellaneous shoreside infrastructure modifications $ 10 million
Consulting, design, other soft costs $ 2 million
Total $ 110 million

REVIEW: The principal actors will be hard-pressed to achieve a CC of 1.3 million cruise ship pax in
2019, with bus transportation. Replacing the smelly, old, fossil-fueled, "MCI" highway tour buses with
battery electric vehicle (BEV) or hydrogen fueled fuel cell vehicle (FCV) buses will clear and quiet the
air, but will not solve the congestion problem at downtown docks nor at MGVC. FGS and/ or LRT will
not be panaceas, but may allow achieving a summer cruise ship season CC of 1.3 million total pax.

Principal actors:

The People of Juneau, as individuals and as numerous organizations and affinity groups

CBJ

CLIA Alaska and their constituent companies

Many other members comprising the balance of the Juneau, SE AK, and Alaska visitor industry

The bargaining opportunity for all of the above actors proceeds from the CC problem, aside from the "pax
head tax" controversy and lingering confusion following the Judge Holland decision:

If the cruise ship industry wants to bring 1.3 million, or more, pax to Juneau in the summer
season, it will need to invest the majority of the capital cost (capex) to build a hydroelectric-
powered, adequately-geographically-extensive FGS -- probably LRT or streetcar or a hybrid -- of
adequate pax capacity and operational frequency, to increase Juneau's CC from nominally about
0.9 million to about 1.3 million.

If CBJ, via Assembly and Manager, is visionary and brave enough, after an encouraging initial
professional transportation planning study, it will soon adopt an ordinance requiring the replacement of
all fossil-fueled visitor industry buses, of all sizes, with hydroelectricity-powered buses, either BEV or
FCV. However:

e This will not increase Juneau's present 0.9 million (nominal: my proposal for discussion
purposes) total summer cruise ship pax, but will allow Juneau to make a major step toward
achieving our presumed, estimated, CC of about 0.9 million pax; we should debate whether we
are at 0.9, now;

e This bus replacement will not achieve a consensus 1.3 - 1.5 million CC; visitor experience
quality -- across the visitor spectrum -- will decline, as will Quality Of Life (QOL) for Juneau's
residents;

e [ think we can avoid that latter-case decline, increase CC and QOL, and make progress in our
renewable energy and "climate change" goals, only by building and faithfully using an FGS
system.

Thus, our proposal to the cruise ship industry should be, enforceable by ordinance: FEither:
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e Replace all ground transportation vehicles with hydropowered, CO2-emission-free vehicles,
probably BEV's or FCV's, and enjoy the permanent, enforced, cruise ship passenger annual total
CC of 0.9 million, OR
e Build an adequate hydropowered FGS so that we may increase the said CC to 1.4 or 1.5 million
by replacing almost all visitors' ground passenger-miles in Juneau, now via highway vehicles,
with FGS passenger-miles.
Let the cruise ship industry, and its other visitor industry colleagues, figure out how to do that.

Juneau and its CBJ need to behave as unabashed monopolists, to protect and enhance the many values of
Juneau, physical and social, natural and aesthetic, together comprising "community". A monopolist
restricts supply in order to increase price. We, Juneau, have a monopoly on Juneau: it is unique, and
uniquely blessed in geography, resources, and caring people. Therefore, by establishing and enforcing
CC, we are restricting the supply of visits allowed by cruise ship passengers, to protect the Commons, to
prevent "The Tragedy of the Commons", as Hardin called it in 1968, and as David Bollier elaborates upon
it, above.

Cruise prices will go up, as demand bids up the prices of limited ship berths in Juneau. Our wealthier
visitors will be willing to also pay more for B+B, VRBO, outfitter and guide providers. The ratio of
independent travelers to cruise ship travelers will probably increase.

This will lift all boats, improving prospects for all visitor sectors, but unfortunately raising some prices
for Juneau residents.

Some ships will need to go elsewhere, in Alaska or in the world, or not sail at all -- saving fossil fuel,
helping save Earth-as-we-know-it, from the several "climate change" dangers. This is consistent with
Juneau's Assembly-adopted "Juneau Climate Action & Implementation Plan".

http://www juneau.org/sustain/climate-action-plan/documents/CAP_Final Nov_14.pdf

""As the industry grows, it may be that if Juneau is not able to maintain that level of satisfaction,
they'll find other communities or destinations to go to, around Alaska."

--- John Binkley, President, Cruise Lines Int'l Association Alaska, video resource A, 22 Feb 18

It's a complicated situation. We need stalwart CBJ leadership and the insights of economists to inform
them. And, first, we need to invest in professional help for a "transportation systems options analysis", or
some such initial consultant product, to keep us on track, prevent arguments and blind alleys. We're all in
this together, so should share the cost of this consultation. We could also urge Juneau residents, officially
or informally, to attend one or more of several annual "rail" conferences.

Please see the companion DRAFT Excel file: CarryingCapacity-Juneau-FGS-EconAnal-5Feb19.xlsx

" Juneau Fixed Guideway Transit System (FGS) for increasing cruise ship visitor Carrying Capacity
(CO), reducing CO2 emission and cost of living (COL) "

Please make this template you own; rename the file to begin your modeling "case" development, to
launch and encourage this important discussion.

Should we soon have a public forum at UAS or Centennial Hall, with an expert panel or two, lots of Q+A,
followed by worktables and harvesting the results ? Co-sponsored by Assembly, COS, CLIA Alaska,
JEDC, others ? As an extension of "Blueprint Downtown" ? Introduce it at the JEDC "Innovation
Summit" ? Many small teams could design their version of the ideal FGS, by colored marker and notes
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on a Juneau area map, for group presentation. That would get the ball rolling, unless legal or other
showstoppers to this whole concept emerge soon.

Potentially related to cruise ship CC: If we want development on West Douglas Island, it should be
accessed via a tunnel under West Juneau, extending straight from the roundabout. The LCC of the tunnel
will probably be less than the LCC for the North Douglas road extension, saving much fossil fuel, driving
time, and traffic danger.

This may allow the USCG to move their dock, and perhaps allow NOAA - NMFS to move their facilities,
to West Juneau, surplusing the extant fed dock for CBJ to buy, to repurpose for many uses, including
medium-size cruise ships.

Such a West Juneau tunnel and road to West Douglas tidewater would not completely replace the function
and value of a Second Crossing, but could delay it for many years. I've no idea of the capex and opex
comparisons between these alternatives. The North Douglas pioneer road should be maintained as a
recreational trail, and not extended.
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28 Dec 18
Assemblymembers, Juneau Citizens, and Friends,

This is followup to my appearance in "non-agenda items" at the 17 Dec Assembly meeting, where 1
briefly addressed contexts 1 and 2, below: the "Holland criterion" and "climate change". Please see the
following video and slides references to define the "community conversation" I suggested we now need,
and that the Assembly should either initiate and lead, or should request others to lead:

DISCUSSION CONTEXTS FOR ANALYSIS, COMMUNITY AND INDUSTRY DISCUSSION:
I spoke briefly during "non-agenda items" at the 17 Dec 18 Assembly meeting to:

e Encourage beginning a community conversation now about Juneau's present opportunities and
obligations in the following contexts

e  Suggest several investments relevant to the conversation in video resource A, above, that might
meet the "Holland criterion"

Contexts:

1. The Judge Holland criterion, as reported in the Empire: ' Does the expenditure provide a service to
avessel 2" Extracted from the Judge's 35-page opinion, which includes: " The proper question as to
each category of expenditure [by the CBJ] is: Does the expenditure provide a service to a vessel ? If the
answer is yes, the expenditure is constitutional. If the answer is no, the expenditure is unconstitutional
under the Tonnage Clause." And, "... municipalities can only spend the revenue from those fees on
'endeavors that facilitate the marine operations of plaintiffs’ members’ vessels."" Does this apply to both
port entry and use fees and per-passenger fees ?

2. Juneau's need to understand and manage its carrying capacity for visitation, via all industry sectors
(cruise ship, airline, AMHS), especially in Summer, for the benefit of both Juneau residents and visitors,
to maintain -- and share -- a high quality of life and experience for all, for the long term.

3. Our growing recognition that continuing to dump carbon dioxide (CO2), methane (CH4) and other
greenhouse gases (GHG's) into Earth's atmosphere is an emergency that needs immediate and extensive
mitigation (prevention, by emissions reduction) as well as adaptation (lifestyle changes; moving uphill
and inland, as sea level rises; growing different crops; repelling new pest and disease migrations and
invasions). Our growing recognition, by Juneau Commission on Sustainability (JCOS), 350.org,
Renewable Juneau, Interfaith Power and Light, Juneau Audubon, JEDC's Renewable Energy Seed Cluster
Industry Working Group, SEACC, and others, that Juneau, as a community of persons, business, and
government, needs to share in -- or better, lead -- that GHG emissions reduction.

4. See Juneau energy economy slides, also attached: Our recognition that Juneau's "internal" energy
economy still relies on burning ~ 30 million gallons per year of liquid fossil fuels: about one-third
highway gasoline, one-third heating oil, one-third "other": marine, aviation, construction, other). This is
in addition to our hydroelectricity, which supplies almost all of our electric energy.

5. Our recognition that Juneau's "external" energy economy is much larger: ~ 100 million gallons per
year to fuel cruise ships, airlines (Alaska and Delta, who buy most of their fuel Outside), freight barges
(AML, Samson), and AMHS, needed to support Juneau-as-we-know-it.

6. The continuing study of options for the Mendenhall Glacier Recreation Area and Visitor Center
(MGVC), via USFS contracts and public input, especially for carrying capacity management and increase.
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7. Funding: State of Alaska fiscal limitations; federal funding opportunities; revenues available from
per-passenger cruise ship fees levied by the CBJ @ $ 8.00 total per passenger, estimated at $ 10.4 million
in 2019, subject to the "Holland criterion".

8. CBIJ's ongoing " Blueprint Downtown " project via CDD.

9. CBIJ's obligations, via its several resolutions and ordinances, relevant to energy supply and to
preventing dangerous "climate change" consequences: global warming, sea level rise, ocean
acidification, species extinctions, and violent human conflicts over natural resources:

e Juneau Renewable Energy Strategy: CBJ Resolution 2808

¢ A Resolution Adopting Greenhouse Gas Reduction Goals: CBJ Resolution 2502:

Juneau Climate Action & Implementation Plan, Nov 2011; A Resolution Adopting the Juneau
Climate Action Plan: CBJ Resolution 2593:

CBJ joins ICLEI (Local Governments for Sustainability), www.iclei.org, March 2007: CBJ
Resolution 2397

Comprehensive Plan

2008 Transit Development Plan

10. Juneau's potential to accommodate thousands of Internally Displaced Persons (IDP's) fleeing sea
level rise within a few decades, enhancing our need for, and complete utilization of, a much higher-
capacity public transit system, to serve higher-density urbanization. References:

e Video C, above

e www.carfree.com

Perhaps JEDC will include the above discussion contexts in its Feb 2019 Innovation Summit. Should
JEDC invite John Binkley, and perhaps others from the cruise industry and major airlines, for a
continuation of the "Visitor Products" panel from Innovation Summit 2018, in the above contexts ?
Do the above contexts urge us to pay special attention to Juneau's carrying capacity (CC) and
transportation modal mix and consequent infrastructure, especially as motivated by the first two ?

THREE CANDIDATE INVESTMENT CONCEPTS:

At the 17 Dec Assembly meeting I quickly proposed several candidate investments of per-passenger
cruise ship fees that might meet the "Holland criterion" and address the "carrying capacity" discussions in
A and B, above:

1. Electrify all downtown cruise ship docks so that any, perhaps all, ships can operate on hydropower
from AEL&P or other utility sources while in port. This may enable a CBJ ordinance requiring cruise
ships to do so, on an acceptable implementation schedule.

Capital expenditure (capex) estimate(s) may be available. Consistent with 9, above.

The necessary high-capacity substations could also be used to charge BEV buses and / or to produce
hydrogen fuel for FCV buses and / or for FCV FGS rolling stock -- light rail, streetcar, or hybrid.

2. Replace all fossil-fueled buses, beginning with the largest and oldest fleets and vehicles, with buses
energized by Juneau's diverse hydroelecticity supply, as Battery Electric Vehicles (BEV's) or as
hydrogen-fueled, fuel cell hybrid electric vehicles (FCHEV's or simply FCV's).

This capex would be about 60 buses @ $ 800,000 each = $ 48 million, at today's prices for BEV and FCV
buses. Capex for charging infrastructure, as electricity or hydrogen systems, would be additional and
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significant.

3. Replace most cruise ship tourism buses with a hydroelectricity-powered fixed-guideway transit system
(FGS) -- probably light rail or streetcar or a hybrid:

e  Extending from the furthest cruise ship dock (AJ), connecting all downtown docks, to the
Mendenhall Glacier Visitor Center and the airport (JNU), perhaps also to Auke Bay;
¢ Right-of-way (ROW) along the Old Glacier Highway rather than the Egan Drive median;
e Useful and available, at all times, for the public as well as those on ticketed tours, from cruise
ships and elsewhere. Cars on every train for public use;
e Railcar branding available to preserve ship and passenger identity, if required;
e  Shared ROW in streets, in many places; separated ROW where feasible and economical;
e Fueled by hydrogen made from hydroelectricity, so that overhead wires and their support poles
are not needed:
o https://www.alstom.com/press-releases-news/2018/9/world-premiere-alstoms-hydrogen-
trains-enter-passenger-service-lower
o https://www.shell.com/energy-and-innovation/the-energy-future/future-
transport/hydrogen.html

Such an FGS would probably cost > $ 200 million, but would provide so many valuable benefits that the
benefit / cost ratios, for both capex and opex, might be very favorable and justify the investment.

A public-private funding collaboration of CBJ and the cruise ship companies, perhaps via CLIA Alaska,
might carefully evaluate and accomplish this.

Juneau has never seriously considered an extensive fixed guideway transit system, either via CBJ or
Alaska DOTPF. We have no credible research or analysis to guide us.

CONVERSATION TOPICS FOR COMMUNITY AND INDUSTRY: (Please excuse redundancy)

A. Do these three investment concepts above meet the "Holland criterion" ? Probably these three, and
other candidate investments, must be considered ad hoc unless and until guidance is established by
experts from government and industry, to prevent costly mistakes in applying the criterion.

The cruise ships' mission is to bring passengers to and from their several itinerary ports so that the
passengers may disembark for shore excursions, shopping, and other forms of exploration and recreation.
Are the ships "served" in this mission and purpose by providing efficient and pleasant ground
transportation to attractions that are not generally available by walking ?

If apparently so, options 2 and 3, above, should soon be considered by a collaboration of CLIA Alaska,
CBJ, and others, in the several contexts above, to begin the process of interpreting and applying the
Holland Criterion.

Crafting an MOU on interpreting the Holland criterion should be a priority for this collaboration, which
applies to all USA ports. Perhaps an ad hoc Alaska-specific MOU may be agreed sooner than a USA-
wide one. Both the cruise industry and the ports need this certainty so that allowed expenses and
investments may be imagined in correct contexts, designed, and built to " ... provide a service to a vessel".

Such MOU's could embrace mutually-beneficial investments beyond the port visitation and per-head fees
included in the Holland criterion. Shoreside improvements in Juneau and Alaska should not be hostage to
lengthy national debate on Holland criterion interpretation.



https://www.shell.com/energy-and-innovation/the-energy-future/future-transport/hydrogen.html

https://www.shell.com/energy-and-innovation/the-energy-future/future-transport/hydrogen.html



File: Data\GW-GCC\AssemblyLetter-HollandCriterion-23April19.docx  Bill Leighty ~ REV: 23 Apr2019  Page 11 of 16
Bill Leighty  wleighty@earthlink.net 907-586-1426 206-719-5554 (cell)

B. Would the three concepts above improve Juneau's carrying capacity, as explored in A and B, above ?
What is the NPV of such improvement ? How best to "internalize" the benefits and costs of carrying
capacity into the prices paid by passengers, the fees paid by the cruise ship companies, and the investment
of those fees ?

C. How shall we determine Juneau's carrying capacity, especially for cruise ship tourism ?

How shall we apply this limit; what are CBJ's powers for such limitation ? What should we learn from
others, who have found and applied such a limit ? Shall we emulate Maui, which strategized to attract
and emphasize higher-value, higher-priced tourism, accommodating fewer people, in order to prosper

within their carrying capacity ?

If Juneau concludes that it is at, or approaching, or beyond visitor industry carrying capacity, what
courses and procedures are available to CBJ to:

e Increase our visitor carrying capacity;
e Limit cruise ship and passenger access before unrestrained visitation damages Juneau's reputation
as a destination and as a fine place to live ?

"Foundational, is the reputation of Juneau ... it's extremely high ... visitors love it ... that will drive
the industry itineraries and where they put their ships. If Juneau wants to be the lead port in
Alaska, and really one of the premier destinations in the world ... it must maintain that high level of

experience."

"It's a difficult balance ... that you have to decide locally ... what kind of community do you want ...
do you want that kind of an economy, that economic opportunity to come ... or is it too disruptive
for some people ... It's a local question and ultimately one that you have control over. The
industry respects that. "

--- John Binkley, President, Cruise Lines Int'l Association Alaska, video resource A, 22 Feb 18

D. Concept 2, above, would result in quieter high-volume visitor traffic, and zero CO2 emission, but
would do little to ease the congestion problem at both ends of the visitor dumbbell: downtown cruise ship
docks and MGVC.

This argues for the Concept 3 FGS and / or a limit on total average seasonal cruise ship passenger
visitation. Juneau's carrying capacity depends, to significant extent, upon the nature and capacity of the
ground transportation system handling the visitor sector's summer peak. Shall CBJ and the cruise industry
collaborate on a comprehensive FGS feasibility study, including such a system's qualification under the
Holland criterion ? By conventional thinking, Juneau is too small to justify a new FGS at capex probably
> $ 200 million. But the aggregate future benefits may justify the costs, to those who build it.

For example:

Assume Juneau's 2019 carrying capacity for cruise ship passengers is 1.0 million, which we will
probably exceed in 2019 by about 0.3 million, with an unfortunate degradation in quality of
experience for both visitors and residents. Rather than CBJ limitation of future cruise ship access to
1.0 million, if that carrying capacity could be increased to 1.5 million, the incremental annual
aggregate gross margin for the cruise industry, assuming $ 1,000 per passenger, would be $ 500
million. This would justify large investments by the cruise ship industry in carrying capacity
infrastructure, in several Alaska ports, both within and beyond the "Holland criterion".
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E. Whose responsibility is the planning and investment explored above ? Have we precedents for
significant investments by the cruise industry in shoreside infrastructure to increase a port's carrying
capacity, to " ... provide a service to a vessel" ? Consider these examples of potential cruise industry
investment:

1. The "AJ dock", aka "Princess dock", built in 2004: how was that financed ? Who owns it ?

2. Norwegian Cruise Line Holdings LTD partnership with Huna Totem Corp to build a new pier at
Icy Strait Point, to be built in 2019 - 20.

3. Future infrastructure improvements to mitigate congestion at MGV C will probably need to be
paid for by a public-private partnership; USDA - USFS funds will probably be inadequate or
unavailable.

4. Juneau-based tour bus fleet and maintenance buildings.

These are costs of doing business for the cruise industry, and must be included in passenger ticket prices.
If the cruise industry and other sectors of the visitor industry want to increase profitability via increased
passenger arrivals in Juneau, they must help pay for the shoreside infrastructure needed to accommodate
them well, by fees to "provide a service to a vessel" or via other arrangements.

"But it really, ultimately, is the community's responsibility ... because they are publicly-traded
companies ... as much as they love Juneau, their responsibility is to their shareholders ... they will
move those assets [ships] to where they get the best return on their investment. If there's a port that
people aren't happy with ... they feel it's too crowded or they're overwhelmed by getting to and
from places ... they won't come back, they'll simply find another itinerary to replace that."

"[The cruise ship companies] are not looking at it (carrying capacity) ... they're not saying, there's a
lot of people coming into Juneau, what are we going to do to fix that problem ... "

""As the industry grows, it may be that if Juneau is not able to maintain that level of satisfaction,
they'll find other communities or destinations to go to, around Alaska."

--- John Binkley, President, Cruise Lines Int'l Association Alaska, video resource A, 22 Feb 18

Juneau must learn from and avoid examples of communities which did not take responsibility for
recognizing, managing, and limiting their visitor carrying capacity: they became notorious "tourist traps"
and lost business, especially that of wealthier travelers.

F. Innovation: "There's always opportunities to work with the cruise lines. They welcome
innovation, they need innovation ... for the growth of the industry, new products, new ideas, new
experiences, around the world. Be creative & persistent.... People are innovative, think about
opportunities to move people more efficiently ... "

--- John Binkley, President, Cruise Lines Int'l Association Alaska, video resource A, 19:50 min

G. CLIA Alaska suit against CBJ: ""We felt we need some bright lines ... over how the taxes that are
collected on the ships that come into Juneau ... can be used and where they are used. [We]
understand that there's infrastructure needs that the community has ... and you need to have a
mechanism by which you can extract taxes from the visitors to be able to pay for those things. ...
We hope to do it via the courts ... or we can do it by negotiation. "

--- John Binkley, President, Cruise Lines Int'l Association Alaska, video resource A,

How may the Community of Juneau, and its CBJ, prudently and legally:
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e Determine its carrying capacity for Summer visitation:, aggregate of cruise ships, airlines, AMHS
e Limit access to its ports and airport, if necessary, to operate within that carrying capacity
e Plan, design, build, and operate the infrastructure investments needed to achieve and perhaps
increase its:

o Carrying capacity

o Quality of experience for visitors

o Quality of life for its residents

o Freedom from fossil fuel consumption

H. Current "Blueprint Downtown" study by CDD: How will potential major changes in transportation
infrastructure, such as a new FGS (Concept 3, above) affect this planning, which must also be community
planning ? Should alternative scenarios be developed to help guide deliberations about carrying capacity:

e How to "... provide a service to a vessel" ?

o  Whether Juneau wants to greatly increase it population by becoming a "refuge for IDP's" ?

e Setting aside the "Downtown" limitation to require community-wide planning, to embrace the
many facets discussed in this memo, including a FGS serving most people and destinations.

I. Does Juneau want to greatly increase it population by becoming a refuge for thousands of internally
displaced persons (IDP's) fleeing sea level rise, beginning in a few decades ? (Video resource C, above)
How do we plan for this, integrated with our obligations for managing visitor carrying capacity and for
climate change mitigation ? A FGS would facilitate the higher-density urbanization required, perhaps
more elegantly and economically than a bus system could.

J. Cost to build new cruise ships: The companies should probably change their business model to
allocate capital to shoreside improvements that are less costly than the ships but essential to long-term
industry success, growth, and profitability: high benefit / capex ratio. This would be especially helpful
for ground transportation within Juneau, where costly capex for replacement of fossil-fueled buses or a
hydropowered FGS would have highest long-term NPV.

K. Replace extant fleets of well-worn, fossil-fueled, "tour buses" of several types with zero emission
vehicle (ZEV) buses, BEV and / or hydrogen-fueled FCV, now about $ 700 - 800,000 each, capex. By
2025, with modest cruise ship annual total passenger growth, probably 80 - 100 buses will be needed:
total capex $ 70 - 80 million, which would be a large fraction of the capex for an FGS, as discussed
above.

Replacing all old diesel buses with hydroelectric-powered BEV's or FCV's will improve noise, air quality,
and CO2 emission aspects of Juneau's primary ground transportation mode, but will not mitigate the
congestion problems at the downtown docks and MGVC. This argues for serious consideration, with
consultant help, of a FGS useful to all visitors and Juneau residents, year-round.
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Figure 1. If the cruise ship industry
can invest hundreds of millions per
ship, it should gladly invest $ 100
million or more in shoreside
infrastructure -- primarily for ground
transportation systems -- by which to
establish and perhaps increase
Juneau's "carrying capacity" for total
Summer and daily peak passengers.

If Juneau's 2019 carrying capacity is
1.0 million ship passengers, which we
will apparently exceed, increasing
that to 1.5 million via shoreside

infrastructure improvements is worth
about $ 500 million per year in

incremental aggregate industry gross
margin, at $ 1,000 per passenger.

Sources: https://themusterstation.com/cruise-ship-cost-to-build/
https://www.ozcruising.com.au/blog/how-much-does-a-cruise-ship-cost-to-build

$ US 1.4 billion Oasis of the Seas

$ US 1.4 billion Allure of the Seas

$ US 560 million Carnival Splendour

$ US 250 million Carnival Fantasy class

$ US 150 million Royal Caribbean Monarch

$ US 150 million Royal Caribbean Majesty

L. Most important is our individual and collective responsibility to prevent the several dangers we
include in "climate change". Consider Thwaites Glacier movement or collapse, Antarctica; Greenland
melt: two aspects of the emergency caused by humanity's unrestrained burning of fossil fuels. Global sea
level rise is caused by:

e Expansion of seawater with temperature increase, as in old mercury and red alcohol thermometers
e Melting of land-based glaciers, increasing water volume of the global ocean
e Bergs from land-based glaciers sliding into the sea, as adding ice cubes to your glass

https://www.pri.org/stories/2018-05-01/just-how-unstable-massive-thwaites-glacier-scientists-are-about-find-out

https://www.rollingstone.com/interactive/feature-greenland-melting/
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https://insideclimatenews.org/news/05122018/greenland-ice-sheet-melting-tipping-points-sea-level-rise-climate-

change-arctic-warming

M. How to reckon the benefit / cost ratios, and ROI and NPV merits, of ground transportation
infrastructure improvements: capex = capital expense; opex = operating expense, Summer season

[ See Excel file for an updated and improved analysis and template for further improvement |

Scenario A: Replace all fossil-fueled buses, over several years, with hydropowered buses, i.e. battery-
electric vehicles (BEV's) or hydrogen-fueled fuel cell vehicles (FCV's) ($ million, estimates)

Capex: 60 buses @ $ 800,000 per bus
Charging and / or hydrogen fueling infrastructure
Total capex
Capital recovery @ 12% annual
Opex: Energy
Drivers and other personnel
Maintenance, insurance, other
Total annual opex
Total annual opex + capital recovery

Benefits: Avoid future carbon pricing (tax) @ $ 200 / MT CO2, annual
Net annual costs - benefits, to cruise ships

$ 48
$ 14
$ 62
$ 8
$ 10
$ 15
$ 3
$ 28
$ 36
$

5
$ 31

Will these expensive buses be deployed elsewhere, outside Juneau's Summer visitor season ?

Scenario B: Replace all fossil-fueled buses, over several years, with a hydropowered FGS plus a few

BEV or FCV buses ($ million, estimates)

Capex: Track and controls
Rolling stock (train cars)
Hydrogen fuel production and fueling system
Maintenance building
Total capex
Capital recovery @ 12% annual
Opex: Energy
Operators and other personnel
Maintenance, insurance, other
Total annual opex
Total annual opex + capital recovery
Benefits: Increases annual cruise ship carrying capacity to 1.5 million
Year-round public use by residents and all visitors:
Eliminate 8,000 private vehicles @ $ 8,000 year
Avoid future carbon pricing @ $ 200 / MT
Total annual benefits
Net annual benefits - costs, to cruise ships and others

$ 120
$ 120
$ 20
$ 15
$ 275
$ 33
$ 12
$ 12
$ 6
$ 28
$ 61
$ 500

§ 64
$ 14
$ 578
$ 517

How extensive is the FGS system track ? Does it include all downtown docks, INU, MGVC, Old Glacier

Highway, Loop Rd ?

The above is only an analytical framework; benefit and cost estimates are gross, unsupported.

SUMMARY: This memo explores an extraordinary and complex convergence of opportunities and

threats; let's make the most of it, for the benefit of Juneau, our visitors, and Earth:
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o Resolution of the CLIA Alaska lawsuit; the "Holland criterion";

e Prospects for increasing CC for annual total number of cruise ship passengers;

e Prospects for agreement with the cruise industry on paying for necessary shoreside investments

e Responsibility of the Community of Juneau, its organizations and citizens, for diverse and
extreme modifications to our commerce and behavior for mitigation of, and adaptation to, the
emergency of unrestrained CO2 emission from burning fossil fuels;

e Opportunities to significantly revise Juneau's transportation system for increased capacity, and
savings in public and private costs, land, and energy;

e Opportunity to prepare Juneau as a refuge for those fleeing sea level rise in a few decades.

Thank you for your consideration. Please FWD as you wish, to those in your Rolodex that I may have
missed. I have attached this file as an MSWord file for your convenience in markup or extracting and
repurposing any parts of it; launch your own analysis and memo.

Figure 2. "Eco-star" helicopter by Eurocopter
Model EC130 T2
https://en.wikipedia.org/wiki/Eurocopter EC130
Standard in Hawaii, Grand Canyon

About $ 3 million each

"Quiet Technology"

Standard seating = pilot + 6 pax, one more pax
than A-star copters currently used in Juneau:
fewer flights are needed; perhaps less fuel / pax.

Memo by: Bill Leighty wleighty@earthlink.net 907-586-1426 206-719-5554 cell
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and beyond.

We also need to capitalize upon Juneau's extraordinary "isostatic rebound" to offer a coastal
community probably escaping sea level rise inundation for many decades beyond the
abandoning of Lower 48 coastal regions. See below, the 2018 JEDC Innovation Summit
presentation.

This frightening danger and opportunity may be upon us in a few decades. See "Flooded
Future™ attachment.

Thank you for your consideration.

Bill Leighty

Director, The Leighty Foundation (TLF)
Principal, Alaska Applied Sciences, Inc. (AASI)
Box 20993, Juneau, AK 99802-0993
907-586-1426  Cell 206-719-5554

www.leightyfoundation.org/earth.php

Revised 2 Nov 19
Jennifer,

Thank you for leading KTOQ's new initiative, which | understand from the radio
announcement has something to do with tourism impacts on Juneau's "carrying capacity"
(CC).

Attached is my analysis on which | built some of my slides in my 2019 Innovation Summit
presentation, and a .pdf of the presentation. I'll send you the .ppt file, if you wish.

https://vimeo.com/318869809

Jim Powell , Karla Hart, and others are planning a "Tourism Impact Conference" for Sept
2020. Have you talked with them ? Jim Powell <jim23powell@gmail.com>

Our first steps seem to be discovering and explaining to the Juneau public, visitor industry,
and policy makers and decision makers: (you will find this case proposed in my lengthy
Spring 2019 memo and in 2019 Innovation Summit presentation)

1. By what process is cruise ship docking access considered, allocated, scheduled, and priced
? Who are the decision makers ? What rights and obligations have the owners and
administrators of those assets to make them available to those requesting docking and
anchoring ?

2. By what process and powers may the CBJ, and perhaps State of Alaska and / or others,
analyze, determine, and declare Juneau's "carrying capacity"” (CC) as a daily and / or seasonal
total limit on the number of passengers, vehicles, vessels, and other measures of access to and
use of Juneau's assets, public and private ?

3. By what process and powers may the CBJ, and perhaps State of Alaska and / or others,
require improvements in the shoreside infrastructure serving the visitor industry, to achieve
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various objectives:

a. Reduce fossil fuel consumption by replacing extant ground, sea, and air transportation
vessels with those energized by renewable-source, CO2-emission-free sources, such as
hydroelectricity

b. Increase Juneau's CC above its declared limit by conceiving, designing, building a
new, renewable-energy-powered, ground transportation system based on either:

(1) Hydrogen-fueled Fuel Cell Hybrid Electric Buses (HFCHEB) or battery electric
buses (BEV) capable of "platooning™, i.e. operating as a "train™ of autonomous, self-driving
buses with very short separation between them

(2) Fixed-guideway System (FGS): light rail, streetcar, or hybrid of them; probably
hydropower-sourced, hydrogen-fueled, rolling stock, to avoid track electrification

c. Use of the new ground transportation system by all people in Juneau: visitors, from
any industry or access, for any reason, and residents, in all seasons

d. Full utilization of the shoreside transportation system assets, by transferring the
seasonally-surplus assets -- buses and rolling stock -- to uses outside Juneau, via barge, |
suppose

e. Voluntary significantl reduction in private ownership of light duty vehicles (LDV's) --
cars, vans, SUV's, pickups -- with great savings in personal after-tax income, most of which
flows from Juneau's economy to Outside.

For example, if one-third of Juneau's fleet of about 20,000 in-service LDV's were
not needed, as a consequence of the public service of the new hydro-powered transit system,
the aggregate annual savings in after-tax income for the people of Juneau would be about
(7,000 vehicles) x ($ 7,000 per vehicle, typical annual total cost of ownership and
operation) = $ 49 million per year.

4. The extraordinary opportunity and bargaining position enjoyed by the Community of
Juneau, via its CBJ and other representatives and jurisdictions, to entice the cruise ship
industry to build this new shoreside infrastructure as their investment, with their capital,
allowing Juneau to significantly increase its declared CC. Of course, this assumes that CBJ
has the jurisdiction to manage and enforce its side of the bargain. This would be a win-win-
win for:

o Community of Juneau: citizens, economy, quality of life
e Cruise ship industry and its passengers (pax)
o Earth: climate and resources and biosphere, including humans

For example, if the Community of Juneau, via its CBJ, declared its cruise ship passenger
annual carrying capacity (CC) to be 900,000 pax per year, and estimated Earth's carrying
capacity for cruise ship pax to be even fewer, it could then:

o Also declare that a totally-hydroelectricity-powered shoreside visitor transportation
system, of adequate extent and capacity, would enable CBJ to declare its CC as ~1.4
million annual pax, enforcing that limit thereafter

o Enable the cruise ship industry to bring another 500,000 annual pax to Juneau; if their
average margin is $ 500 / pax, that would be another $ 250 million per year in margin --
which would be largely net income to the cruise ship companies

 Facilitate design, public acceptance, permitting and construction of the new hydro-
powered shoreside transportation system, which might cost $ 300 - 500 million

Consequently:



The cruise ship industry would recover its investment in about two years and enjoy
great returns thereafter
» Juneau would become even more attractive as a destination, for the novelty and comfort
of its shoreside transportation system
o Since Alaska Airlines and other major carriers would benefit from this new
hydropowered ground transport system, perhaps they would partner with the cruise ship
industry in the investment
 Juneau citizens would save about $ 49 million per year in personal after-tax income,
and millions in unnecessary public infrastructure costs to accommodate private LDV's
e Juneau could increase its population density near the transit system stations, preparing
to accommodate thousands of internally displaced persons (IDP's) fleeing sea level rise
and other Lower 48 perils, as "Refuge Juneau”, as presented in the Kate Troll & Bill
Leighty "Innovation Short™ at the 2018 JEDC Innovation Summit
https://vimeo.com/287808196
e Although our economy would not provide enough jobs for all of the IDP's, the
wealthier ones would be able to buy or rent new homes
e By limiting access to Juneau to ~ 1.4 million summer season visitors, we are inevitably
and justifiably acting as a monopoly. Limiting supply causes cruise prices to rise,
increasing ship companies' profitability and pax expenditures within Juneau's economy
as the pax demographic favors the wealthier.
o Some ships will need to skip Juneau, or not sail to SE AK at all, saving fuel and CO2
emission, probably favoring newer, cleaner, quieter, newer ships
e Many small transportation businesses will be forced from the market:
o By the enforcement of rapid decarbonization of the shoreside transport system
o By the unification of shoreside transportation in a single system
o Unless and until they can afford to buy and operate new, CO2-emission-free
equipment
« Juneau might be able to escape the degradation of the visitor experience that Maui, HI
has suffered, yet somewhat avoided. See interview with Jim Coon, who | believe would
be pleased to converse with us at any time, perhaps via phone or Skype, or during his
Summer interlode at his Killisnoo home, Angoon
https://vimeo.com/286103842
e Juneau's cost of living, public and private, will probably be lower; causing it to be more
competitive as Alaska's Capital City; more likely to remain so
e Juneau's aggregate and per capita CO2 emission "carbon footprint™ will be lower, and
smaller, as a result of implementing the win: win: win agreement with the visitor
industry, especially the cruise ship sector, as proposed above.

This is a very complex situation, deserving the caring attention of Juneau's best analysts and
planners and citizens. The stakes are high; the potential win: win: win benefits compelling.

Significant reduction in helicopter noise by limiting operation to "quiet technology"
helicopters ("ships") is another, rather unrelated, matter worth pursuing. This would increase
operator investment, thus capital costs, thus pax price, and would probably contract the
industry.

This "quiet technology" regulation may be in place in Hawaii; I've not researched this.

Thank you for your consideration.
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Bill Leighty

Director, The Leighty Foundation (TLF)
Principal, Alaska Applied Sciences, Inc. (AASI)
Box 20993, Juneau, AK 99802-0993
907-586-1426  Cell 206-719-5554

www.leightyfoundation.org/earth.php
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