DOAVNTOWN CIRCULATOR SHUTTLE FEASIBILITY STUDY

Exhibit 4.6 Alernative C Timeiable

Minutes from last

:00 :02:00 :02: 0:02:00 :03:00
stop
- — = - - — - - -
Princess Dock Frankin/ath i ] < Whitir (Parkig, | Egariitain Bus | Preess Dotk
(summer)! Library (Rainbow (Pot Offie) (Governor's ave. (High State Museamy. | Siom, Parking) | (summer) Library
(winter) Foods) Mansion) School) oP, 9. (winter)

50 B
8:00 AM

8:40 AM
ai50 A

10:

7:50 PM 7:56 PM : : 8:02 PM

BIOORE & ASSOLIATES FAGE 51
Ex. 055, p. 54

CBJ142895
Case 1:16-cv-00008-HRH Document 71-11 Filed 10/24/17 Page 1 of 47
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Alternative D

Alternative D begins by heading north on Franklin Street, the same
as Alternative A. As in the previous three alternatives, summer
service begins at the Princess Dock and heads north on Franklin,
while winter service begins at the Library roundabout at Franklin
and Marine Way. However, Alternative D travels instead in a
clockwise fashion, heading west on Marine Way as Franklin forks
north, then descending down Seward Street (due to Franklin Street
being a one-way street) back to its terminus. As detailed in
Alternative C (which also utilizes Seward Street), the drawback of
this route is its need to use a street that bottlenecks. Dependable
headways are very important not only to residents who work in the
area, who may be using the service during a defined break time, but
also to tourists who need to arrive back on their cruise ships prior
to departure. Headways in this type of shuttle service need to be
effective as well as efficient. If proper headways can be realized, the
primary benefit of this route is its ability to service the restaurant

district, a valuable destination for visitors and residents alike.
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Exhibit 4.7 Alernative D Map
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Alternative £

Alternative E is the only route alternative that does not begin and
end at the Princess Dock. This route aims at not only improving
mobility downtown, but during the summer also services the Al
Cruise Dock at the Rock Dump. Summer service would begin at the
Rock Dump and follow the same alignment as Alternative A once
reaching the Princess Dock. Winter service would eliminate service
to both the Rock Dump and the Princess Dock, and would be
identical to Alternative A winter service. This route is nearly 3 miles
long; a minimum of two vehicles would be needed to produce

efficient headways.
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Exhibit 4.9 Alternative £ Map

Legend
= Altemotive E Shuttle Route
% Sumrmer Terminus

"&" Winter Terminus

Fare-Free Zone

BIOORE & ASSOLIATES FAGE 58
Ex. 055, p. 59

CBJ142900
Case 1:16-cv-00008-HRH Document 71-11 Filed 10/24/17 Page 6 of 47



DOAVNTOWN CIRCULATOR SHUTTLE FEASIBILITY STUDY

Exhibit 410 ABRsrnative £ Timetable
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Alternative F

Alternative F is considerably different from the other routes
proposed in this chapter. Not only does it focus exclusively on the
southern portion of the downtown area, its terminus begins and
ends at the Library roundabout. This alignment serves the
Library/municipal parking garage, Federal Building, the Department
of Labor, the Department of Fish and Game, and the Alaska State
Museum. Beginning at the Library roundabout, this route travels
northwest on Marine Way/Egan, turning right onto Willoughby. It
continues on Willoughby past the Federal Building on the corner of
9th Street and Willoughby, where it veers northwest on Glacier
Avenue. The alignment returns to Egan via 10th Street. Moving
southeast on Egan, it diverts on 8th Street to serve the Department
of Labor and Department of Fish and Game before resuming its

travel east on Egan back to the Library.

The advantage of this alignment is its service to both a major
downtown parking facility as well as several government offices.
Conversely, it does not serve many of the more tourist-focused sites
and central downtown government offices, including the Capitol
Building, the Governor’s Mansion, the State Office Building, and the

cruise ship docks.
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Exhibit 411 Alternative F Map
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Alternative G

Alternative G is different from the other routes proposed in this
chapter, and somewhat similar to the route originally proposed in
the 1984 report. This alignment serves the Library/municipal
parking garage, Federal Building, the Department of Labor, the
Department of Fish and Game, and the Alaska State Museum.
Beginning at the Princess Dock, this route travels north Franklin and
makes a left on 4th. The route then makes a left on Main down to
Egan, before turning on Willoughby all the way to 10th. From 10th,
the route heads back inbound on Egan and stops through the
Department of Labor before heading back inbound on Egan. From
Egan, the route turns left on Glacier Avenue, then takes Willoughby

to Whittier, before heading back to the Princess Dock via Egan.

The advantage of this alignment is its service to the Main Street
area and both a major downtown parking facility as well as several

government offices.
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Exhibit 413 Allsrnative G Map
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Dxhibit 414 Allermative G Timsiabls
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CHAPTER 5~ CIRCULATOR FLEET OPTIONS

The selection of vehicles for the Circulator service is not an
insignificant task. Multiple considerations must be taken into
account, including fuel type, size, and — perhaps most importantly -
appearance. The Circulator is more than just a regular transit
vehicle; it is also representative of the spirit of downtown Juneau.
Four types of vehicles are presented in this section, including
conventional vehicles, advanced diesel vehicles, hybrid electric
vehicles, and non-electric trolley-style vehicles. Each type of vehicle
has advantages and disadvantages, but all are potentially viable
options for the CBJ's Downtown Circulator. Compressed natural
gas (CNG) vehicles, while an environmentally friendly option, were
not included because of the lack of supporting infrastructure (i.e.,

local CNG refueling station).

Three sizes for each vehicle type were evaluated. Pricing estimates
and photographs of each model of vehicle are provided when the
information was available. Each vehicle can be equipped with
wheelchair tie-downs to ensure compliance with the Americans with
Disabilities Act (ADA). However, we do not recommend using the
smallest vehicle size for several reasons:

1. Some vehicles are not available in the smaller size;

2. The cost savings of the smaller vehicles is minimal;

3. The width of the smaller vehicles does not provide any

advantage for narrow or congested thoroughfares;
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4. Wheelchair tie-downs would potentially eliminate up
to four seats, limiting the number of passengers; and
5. If the service were popular, such small vehicles would

rapidly become overcrowded.

Conventional Vehicles {Gas)

For years, the common vehicle of choice for smaller shuttle services
such as the proposed Circulator has been fueled by either
conventional gas or diesel. This was primarily due to the lack of
alternate fuel choices, though that industry has seen tremendous
growth recently. Because of the lack of alternative-fueled vehicles,
and thus, alternative fueling stations, manufacturers still produce

the majority of their vehicles to run on either gas or diesel.

As transit agencies select new or replacement vehicles, many times
capital funding constraints dictate the need to select less-expensive
transit vehicles that still use gas as their fuel source. Traditionally,
transit vehicles that utilize a conventional gas engine have a lower
initial cost and are rather abundant in supply. However, transit
agencies are being forced to think more long-term when they
purchase their transit vehicles, longer than just the initial purchase
price, because of rising gas prices and harmful environmental
effects. Though the purchase of alternatively fueled vehicles is
becoming increasingly popular due to these rising environmental
and fueling costs, many transit agencies with limited capital funding
are still forced to purchase the initially less-expensive vehicles that

utilize conventional gas engines.
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Given Juneau’s strong reputation for continuing efforts of
environmental sustainability, the disadvantages of conventional gas
can overshadow its benefits. Namely, the higher emissions of
particulate matter (PM) and nitrogen oxides (NOx) can deter
ridership from residents that embrace the region’s “greener”
philosophy. This, along with the rising price of gas and continual
maintenance of the vehicle, can make the option of selecting an
alternative-fueled vehicle more attractive. Presented below is an
estimate of the initial purchase price for a vehicle that utilizes a
conventional gas engine. Though rather difficult to quantify, the
long-term cost of using a transit vehicle that runs solely on gas may

become more costly over time.

Ectimatad Initial Investment {Approximate Purchase Price):
12- to 14-Passenger Shuttle:  $80,000
15- to 20-Passenger Shuttle:  $100,000
21- to 30-Passenger Bus: $125,000
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Exhibit 5.1 12- to 14-Passenger Shuttle

Exhibit 5.2 15- to 20-Passenger Shuttle

Bxhibit 5.3 21- to 30-Fassenger Bus

Advanced Diesel Vehicles

Currently, the Capital Transit fleet is composed primarily of
conventional diesel vehicles, with a handful of advanced diesel
vehicles. Conventional diesel buses produce significant amounts of

pollutant emissions, especially particulate matter (PM) and nitrogen
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oxides (NOx), which cause a deterioration of air quality with
resulting adverse impacts on public health. In order to reduce these
emissions, advanced diesel buses are being developed with various
emission control technologies. The term "advanced diesel bus" here
refers to a bus meeting at least the 2004 United States emission

standards without the need for retrofitting.

There are two types of system components that allow advanced
diesel buses to produce lower pollutant emissions than regular
diesel buses:

1. The fuel combustion system: Advanced
technologies refer to combustion optimization,
improved fuel injection, and variable geometry
turbochargers.

2. After-treatment  emission  control  devices,
including:

= Diesel particulate filters (DPFs),

« Diesel oxidation catalysts (DOCs),

= Selective catalytic reduction (SCR),

= NOx absorbers, and

« Exhaust gas recirculation (EGR) that extracts
a portion of the exhaust gases and uses
them to modify the combustion process

itself.

Advanced diesel buses may employ different combinations of these.

Most of the technologies listed in number two can also be applied
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to conventional engines through the retrofitting of current

conventional diesel vehicles.

For optimal performance, the technologies listed above require the

use of ultra-low sulfur diesel (LSD), which does not increase fuel

efficiency but results in a significant reduction in environmental

impacts over conventional diesel vehicles.

Estimated Inftial Investment {Approximate Purchase Price):

12- to 14-Passenger Shuttle:
15- to 20-Passenger Shuttle:

21- to 30-Passenger Bus:

$100,000
$125,000
$150,000

Exhibit 5.4 12- to 14-Passenger Shuttle

Exhibit 855

huttle

15- to 20-Passenger §
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Exhibit 56 21-to 30-Fassenger Shuttle

Hybrid Electric Vehicles

Hybrid electric vehicles (HEV) have two power sources. One
converts fuel into useable energy and the other, an electric motor
powered by an advanced energy storage device, lowers the
demand placed on the first power source. When the two HEV power
sources are arranged in parallel, one or both can be used,
depending on the situation. The electric motor often can power the
HEV alone in city driving or over flat terrain. When the hybrid is
accelerating and climbing hills, which might be the case in parts of
the downtown area, the two power sources can work together for
optimal performance. In a series configuration hybrid, a primary fuel
is converted to electric energy by an internal generator set (usually
engine and electric motor working as a generator). A hybrid bus
usually combines an internal combustion engine of a conventional

vehicle with the battery and an electric motor.
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Many configurations are possible for HEVs, but they always contain
the following parts:

¢ An energy storage system,

= A power unit, and

& A vehicle propulsion system.

Hybrid systems have the following advantages:

s Vehicles can run in local zero emission mode when
required (e.g., in the downtown Juneau area).

+ The combustion engine runs mostly under optimum
conditions, thus reducing energy consumption and
emissions.

¢ The engine can be downsized compared to a
conventional drive-train with the same performance,
meaning lower engine weight and higher efficiency.

¢ Regenerative braking capability helps minimize energy
loss and can recover the energy used to slow down or
stop a vehicle (the downtown area is ideal for this, due to
the multiple stops and turns recommended in the route
alternatives for the Circulator).

+ Longer driving range compared to most battery electric

buses.

Disadvantages of hybrid systems are:
s Equipment of two systems leads to increased weight and

results in additional energy consumption (although
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normally the energy savings from regenerative braking
and other hybrid features more than offsets this penalty).
 There is a higher initial investment cost than with

conventional systems.

Estimated Inftial Investment {Approximate Purchase Price):
12- to 14-Passenger Shuttle: Not available in

mass production
15- to 20-Passenger Shuttle: Not available in

mass production

21- to 30-Passenger Bus:  $500,000-$750,000

Exhibit 5.7 15- to 20-Passenger Shuttle

Exhibit 5.8 20- 1o 30-Passenger Bus
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Trolley-Style Vehicles {non-electric)

The trolley-style vehicle is a non-electric, gas- or diesel-fueled
vehicle that operates the same as a conventional transit vehicle.
However, it is “dressed up” to look like a traditional early 1900s
streetcar. The disadvantages of this type of vehicle are largely the
same as conventional gas- or diesel-fueled vehicles, as they operate
in the same fashion. Besides the environmental costs, the capital
investments of this option are similar to that of the conventionally
fueled vehicles, though an increased cost results from the “trolley”

design.

The 2008 CBJ Transit Development Plan analyzed the introduction
of a standard electric-style trolley system for the purposes of this
Circulator, but because of the large amount of initial capital
investment alongside this type of system’s vulnerability to service
disruption due to inclement weather and natural disasters, it was
recommended that the CBJ not investigate this as an option.
Though this full-electric trolley system was considered impractical,
this non-electric option attempts to “piggy-back” the nostalgic
appeal of the early streetcars introduced nearly 100 years ago. This
replication is designed to increase ridership through the utilization

of a ftransit route made to look like a tourist attraction. The
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perception is that a resident or visitor will be more likely to use the
service if it is more visually appealing and comfortable, which is

what this aims to accomplish.

Estimated Initial Investment {Approximate Purchase Pricel
12- to 14-Passenger Shuttle: Not available
15- to 20-Passenger Shuttle: $150,000
21- to 30-Passenger Bus: $175,000

Exhibit 58 15- to 20-Passenger Shuttle

Exhibit 510 20- to 30-Passenger Bus
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CHAPTER © ~ RECOMMENDED ALTERNATIVES

Service Recommendation

Due to the existence of the sufficient demand within downtown
Juneau to support the introduction of a dedicated Circulator
shuttle, Moore & Associates recommends the CBJ implement
Alternative G as detailed in the Service Planning chapter (Chapter 4)
of this report. This configuration would increase transit’s footprint
within downtown Juneau through increased service area and
enhanced frequency. Among the possible alternatives, Alternative G
is the most effective in addressing concerns raised by staff,
stakeholders, and members of the community. Alternative G is the
best-suited alternative for improving mobility for residents and

visitors in downtown Juneau.

Alternative G

As detailed in the Service Alternatives Chapter, Alternative G is
different from the other routes proposed in this chapter, and
somewhat similar to the route originally proposed in the 1984
report. This alignment serves the Library/municipal parking garage,
Federal Building, the Department of Labor, the Department of Fish
and Game, and the Alaska State Museum. Beginning at the Princess
Dock, this route travels north Franklin and makes a left on 4th. The
route then makes a left on Main down to Egan, before turning on
Willoughby all the way to 10th. From 10th, the route heads back
inbound on Egan and stops through the Department of Labor

before heading back inbound on Egan. From Egan, the route turns
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left on Glacier Avenue, then takes Willoughby to Whittier, before

heading back to the Princess Dock via Egan.

The advantage of this alignment is its service to the Main Street
area and both a major downtown parking facility as well as several

government offices.

Exhibit 8.1 Alternative G Map
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Also recommended is the timetable listed in Exhibit 6.2 for
this alternative. It details key timepoints of the
recommended route and gives different end times for both
the summer and winter seasons. The summer season, also
known as the Cruise Ship season, would benefit from service
MOORE & ASSOUIATES PAGE RO
Ex. 055, p. 83
CBJ142924

Case 1:16-cv-00008-HRH Document 71-11 Filed 10/24/17 Page 30 of 47



DOWNTOWN CIRCULATOR SHUTTLE FEASIBILITY sTUDY

running longer than in the winter due to the increase of
visitors arriving daily. Service is recommended to run from
7:00 a.m. to 8:00 p.m. in the summer and from 9:00 a.m. to
6:00 p.m. in the winter (when demand decreases). Differing
schedules that reflect seasonal changes such as this benefit
from a more cost-efficient service that ultimately serves the

riders it needs to, and not over-serving its demand.
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£

xhibit .2 Alternative G Timetable

Minwtes from last stop 0:03:00 0:01:00 0:02:00 0:02:00 0:02:00 0:02:00 0:03:00

Frincess Dock Willoughby/ Princess Dock

(summer)/ Library F'a“k"”l’;::"dg"'"mw Mair/ Egan Whittier (Parking, | 10th/Gladier Ave.| 8th/Egan (DOL) | Egan/ Willoughby | (summery Library
(winter) State Museum) (winter)

7:10 AM 7:13 AM 7:20 AM 7:25 AM
7:53 AM

8:34 AM

10:00 AM 10:02 AM
10:40 AM 10:42 AM
AN

11:20 AM 11:22 AM

12:34 PM 12:36 PM

4:56 PM 4:58 PM

6:30 AV 3 P 6:34 PV 6:36 PM PM 0 PM 2 PM 6:45 PM

2
7:50 PM 7:53 v 7:54 M 7:56 PM 7:58 PM 8:00 PM 8:02 PM 8:05 PM
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