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Application Summary
Project Name

Lummi Island Ferry Replacement and System
Modernization Project

Project Summary

This project will replace the 60-year-old ferry
with an electric-battery hybrid ferry that
provides service to and from the rural
community of Lummi Island. The project also
includes adjusting the terminal structures to
accommodate the new ferry, installing electrical
charging infrastructure and making operational
and upland modifications to preserve and
enhance the functionality of the ferry system.

Contact

John Hutchings
Public Works Director
Whatcom County Public Works
(360) 778-6205
jhutchin@co.whatcom.wa.us

Project Location

Lummi Island, Washington

Congressional District

Washington

Project Classification

Rural

Benefit-Cost Ratio

37.06

Project Cost

$50,291,000

RAISE Funds Requested

$25,000,000

Local Match & Source(s)

Capital Surcharge on Ferry Fares
County Road Fund
County Road Administrative Board Grant
Move Ahead WA 2022 Supplemental State
Transportation Appropriation

Federal Funds

RAISE Transportation Discretionary Grant
FHWA Ferry Boat Program
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SECTION 1 PROJECT DESCRIPTION
1.1 Project Background
Situated approximately one mile off the upper coast of Washington State in Whatcom
County, Lummi Island is nine square miles, the home to nearly 1,000 year-round residents
and a popular location for seasonal residents and tourists. It is a rural community with two
restaurants, a service station and small general store. Island residents and guests must
travel off island for grocery and other goods and for medical and professional services.
Although there is a volunteer fire and emergency response station on the island, all police,
public works and essential medical services are provided from the mainland. There are no
bridges providing access to the island.

1.2 Project Need
Whatcom County must replace the Whatcom Chief to continue ongoing operation of the
Lummi Island Ferry service. In 2018, the Lummi Island Ferry Advisory Committee
(LIFAC) completed their alternatives analysis for meeting current and future ridership
recommending that the Whatcom Chief be replaced with a 34-vehicle 150-passenger ferry.
The proposed new ferry will:
» Significantly reduce carbon emissions, promote environmental sustainability and reduce
noise pollution
» Improve passenger and crew safety
» Satisfy current and future level of service need including access for essential services
» Streamline loading operations for both passengers and vehicles including legal load vehicles
» Incorporate innovative marine technologies with an electric-battery hybrid propulsion system
» Ensure reliable ferry service for now and into the future

1.3 Critical and Essential Transportation Link
The Lummi Island Ferry provides the only available transportation service between Lummi
Island and the mainland. Capable of carrying up to 16 standard sized vehicles and 100
passengers, the Whatcom Chief is the only ferry providing this lifeline service for people
and goods to Lummi Island. The Lummi Island Ferry operates 365 days a year between
5:30am and 12:30am making 36 roundtrips every weekday and 18 roundtrips between
7:00am and 12:30am on weekends and holidays.
1.3.1 USEFUL LIFE AND RISK OF FAILURE
The Whatcom Chief is 60 years old, well past the age that most ferries continue to operate
in daily service and is at risk of mechanical or structure failure. As a ferry ages, increasing
levels of maintenance and refurbishment are required leading to increased cost s and time
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out of service, and ultimately to a catastrophic failure; typically, in the ferry’s steel
structure or plating. Much like with a highway bridge, at some point a ferry is deemed
unsafe for continued operation. Although the exact date cannot be predicted , the Whatcom
Chief is approaching the point where parts and machinery have become obsolete and
unsupported by manufacturers and there is increasing risk of an imminent structural failure
being discovered during a routine shipyard inspection. The Whatcom Chief is shown in
Figure 1.
Figure 1

Whatcom Chief

1.3.2 FUNCTIONAL OBSOLESCENCE
The Whatcom Chief is functionally obsolete. Designed and built with narrow curved
vehicle lanes, the ferry does not accommodate larger delivery vehicles and recreational
vehicles, requires longer than desired loading times, and creates ADA accessibility barriers
and safety issues for both crew and passengers. Additionally, the passenger cabin is located
in the center of the deck precluding simultaneous loading of vehicles and walk -on
passengers.
The vehicle and passenger capacity of the Whatcom Chief is insufficient to meet current
and projected travel demand. Whatcom County worked closely with the community -based
LIFAC to project future ridership demand and evaluate rider service level needs
determining that, even if the Whatcom Chief were mechanically and structurally fit for
continued service, the ferry does not meet current or future ridership demand .
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Although current systems do not support collection of wait time data during the peak
ridership periods of the summer, passengers report experiencing a three- to four-boat or
between an hour to 2.5 hour wait.
The report documenting the level of service analysis and recommendation is attached as
Appendix A.

1.4 The Project
It all starts with the ferry. The 60-year-old Whatcom Chief has not only exceeded its useful
life but is not properly designed to meet current and projected travel demand, safety
standards and environmental goals. A new ferry and related infrastructure must be built to
sustain connectivity between Lummi Island and the mainland well into the future.
1.4.1 PROJECT GOALS
The project goals are:
» Replace the Whatcom Chief to ensure reliable and cost-effective access to the mainland from
Lummi Island
» Provide access to medical and professional services
» Ensure availability of emergency and public works services
» Improve safety
» Maintain the flow of goods and services to the island
» Provide access to employment
» Support tourism and recreational activities
1.4.2 PROJECT ELEMENTS
There are four major elements of the project:
»
»
»
»

Design and construction of a low carbon emission, battery-electric hybrid ferry
Retrofit marine structures to accommodate the new ferry
Design and develop the electrical infrastructure for charging the ferry battery banks
Implement operational and uplands improvements

Ferry
The Whatcom Chief will be replaced with a newly built 34-vehicle, 150-passenger, batteryhybrid propulsion system double-ended ferry. The ferry will be approximately 184 feet
long and 54 feet wide with a maximum loaded draft of 7 feet and 6 inches. To expedite
vehicle loading, the ferry is designed with straight lanes and an elevated pilothouse located
above the vehicle lanes. The passenger cabin is located to one side of the ferry which will
allow for separation of vehicle and passenger loading. Figure 2 shows a rendering of the
replacement ferry.
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Figure 2

Replacement Ferry Rendering

The ferry will be powered by a battery-hybrid system that can be propelled by either a
diesel engine, an electric motor, or a combination of the two. The propulsion system would
be programmed so that when the onboard batteries are discharged below a set point, the
diesel engine will automatically be switched on, allowing for seamless operations between
the two systems.
Redundancy is built into the propulsion system to ensure the ferry will always have the
energy needed to operate. The ferry’s propulsion configuration allows the ferry to be 100%
diesel propelled in the event of an emergency or shoreside power outage (Figure 3A), while
also allowing the ferry to operate without any diesel at all when sufficient shore power is
available to keep the batteries charged (Figure 3B). Further redundancy and reliability are
designed into the system to allow the onboard motor/diesel generator to also charge the
batteries (Figure 3C).
The battery hybrid balances the need for reliable service as the sole ferry providing service
with the goal of reducing carbon emissions. This is important for two reasons; (1) to bring
the ferry online as quickly as possible the ferry will initially operate in diesel propulsion
mode and (2) in the event of electrical service interruption to the shor eside charging
systems the ferry can continue to operate using diesel power.
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Figure 3A.

Diesel Propulsion

Figure 3B.

Battery Powered Propulsion

Figure 3C.

Diesel or Battery Powered Propulsion
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Terminal Retrofits
Retrofits must be made at both the Gooseberry Point and Lummi Island terminals to
accommodate the larger replacement ferry and to repair aging timber trestle structures.
Gooseberry Point
The Gooseberry Point ferry terminal will be retrofitted to accommodate the new ferry. This
includes the following elements and is illustrated in Figure 4:
» Repairing timber trestle: Complete necessary structural repairs to preserve the timber
trestle, salvaging and reusing existing timbers to greatest extent feasible.
» Rebuilding existing wingwalls: Salvage existing plumb piles; drive additional reaction piles
and new fender piles.
» Relocating interior dolphins: Salvage the existing dolphins and relocate dolphins
waterward of the outermost dolphins.
» Retrofitting existing outer dolphins: Salvage the existing reaction piles and repurpose, then
drive new reaction piles.
Figure 4
Gooseberry Point Ferry Terminal Retrofits

Lummi Island Terminal
The Lummi Island Ferry moors overnight at the Lummi Island Ferry terminal and requires
different retrofits compared to those at Gooseberry Point. At the Lummi Island Ferry
terminal, retrofits include the following elements and are identified in Figure 5:
» Demolishing and replace existing wingwalls: Remove and replace the existing wingwalls
that are at the end of their design life.
» Replacing timber dolphins: Replace three existing timber dolphins that have deteriorated
and are failing.
» Retrofitting dolphin: Retain the existing reaction piles, remove existing fender piles, add
new reaction piles, and repurpose existing reaction piles into fender piles.
» Relocating dolphin: Relocate the west dolphin due to conflict with new ferry.
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» Modifying breakwater: Modify the existing breakwater to accommodate the relocated
dolphin.
Figure 5
Lummi Island Ferry Terminal Retrofits

Shoreside Electrification
Terminal improvements will be made on Lummi Island to install the shoreside electrical
infrastructure necessary to charge the ferry. An electrical energy connection will be
installed from the electrical grid and may include a shoreside battery bank. The shoreside
electrical infrastructure will include the equipment necessary to convert between AC and
DC current as well as converting voltage as needed between the grid and the ferry batteries.
To transfer the shoreside electrical energy into the onboard batteries, a charging system
will be used. The charging system will include a charging arm on the shoreside and a
matching receptacle on the ferry. Once the connection is secured, the charging system will
then transfer power to the ferry battery bank. Figure 6 illustrates the connection between
the utility grid and the ferry.
Figure 6

8

Shoreside Charging System

2022 RAISE Grant Application
Lummi Island Ferry Replacement and System Modernization Project

Operational and Uplands Improvements
Facility modifications will be required at Lummi Island to adapt the loading process to
accommodate the expanded vehicle and passenger capacity of the ferry while maintaining
the service schedule. The Lummi Island Ferry crew currently collects fares on the ferry
while in transit. The short transit time between ferry terminals is typically sufficient for
onboard fare collection but may not be adequate on a larger ferry with more vehicles and
more fares to be collected. The LOS Action Plan recommends that self-service ticketing be
implemented to expedite fare collection.
Working with the Lummi Island community, Whatcom County has adopted a level of
service standard for the ferry service of no more than a two-boat wait or approximately 60
minutes during the average weekday peak commuter period. To measure performance
against this standard and make the operational adjustments necessary to meet the standard,
Whatcom County must introduce a system to capture passenger and vehicle arrival and
ferry departure data. It is likely that this system could be integrated with an improved fare
collection system. Whatcom County will be conducting a technology assessment to identify
fare collection alternatives and options for monitoring the LOS.
Whatcom County will be constructing upland improvements at the Lummi Island Ferry
terminal. These improvements include reconfiguring the vehicle and pedestrian queuing
area for safer, more efficient loading, replacing failing restrooms with new ADA accessible
restrooms, and implementing electronic traveler and boarding information systems. Figure
7 provides a schematic of the improvements at the Lummi Island Ferry terminal.
Figure 7
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1.4.3 PROJECT SCHEDULE
The initial stages of the project began in 2017 when Whatcom County began collaborating
with the LIFAC to determine the current and future demands for ferry service to Lummi
Island. Through this engagement and with the technical support of a team of transportation
planners, ferry service operation consultants and naval architects, a number of studies have
been conducted and milestones met:
» 2017-2018: Defined Desired Level of Service and Developed Ferry System Alternatives
(Appendix A)
» 2018: Evaluated Alternative Propulsion System (Appendix B)
» 2018: Level of Service Action Plan adopted by Whatcom County Council (Appendix C)
» 2020: Completed preliminary ferry design (Appendix D)
» 2020: Completed preliminary terminal engineering allowing Whatcom County to begin the
environmental review process (Appendix E)
» 2021: Financial Plan and Capital Surcharge on Fares implemented on May 17th
To deliver the complete ferry replacement and system modernization project, a schedule
has been developed to coordinate and synchronize the design, construction and
implementation of the project elements. Recognizing the urgent need to replace the
Whatcom Chief, the schedule fast tracks design and construction of the new ferry and
retrofits to the marine landing structures while simultaneously completing the design and
development of electrical infrastructure to enable battery hybrid propulsion as quickly as
possible. The project was initiated in 2016 and it anticipated to be complete in 2027.
Community engagement is ongoing, and Whatcom County continues to collaborate with
the Lummi Nation upon whose land the Gooseberry Point ferry terminal is located. Figure
8 illustrates the project schedule.
Figure 8

10

Lummi Island Ferry Replacement and System Modernization Project
Schedule

2022 RAISE Grant Application
Lummi Island Ferry Replacement and System Modernization Project

SECTION 2 PROJECT LOCATION
Lummi Island (48.720142, -122.681717) is a rural island in the Pacific Northwest located
approximately 85 miles north of Seattle in Washington State. The Lummi Island Ferry is
located within Whatcom County. The mainland ferry terminal is located on the Lummi
Reservation at Gooseberry Point, approximately 13 miles west of Bellingham, Washington,
and approximately 20 miles south of the Canadian border. The ferry transits across Hale
Passage. The Lummi Island ferry terminal is located on the northeast side of the island.
Figure 9 includes a vicinity map for the Lummi Island Ferry.
Figure 9

Vicinity Map

SECTION 3 GRANT FUNDS, SOURCES, AND USES OF
FUNDING
The project requires $50.3 million in capital investments. The complete funding portfolio
will draw on several local, state, and federal financing options. The following sections
detail the total project costs, funding sources, commitments, and project budget.
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3.1 Project Costs
The consolidated project cost is estimated to be $50.3 million:
Diesel-Battery Hybrid 34- Vehicle, 150-Passenger Ferry

$ 25.7 M

Terminal Retrofit & Electrification

$ 22.8 M

Operational and Upland Modifications

$ 1.8 M

Total Project

$50.3 M

Cost estimates have been prepared for each component of the project. Lummi Island Ferry
LOS Alternatives Analysis provides further detail about the components and the approach
to estimating costs. Further refinements to the cost estimates are being made as preliminary
design and pre-construction work is completed.

3.2 Funding Sources
Whatcom County Council adopted a preliminary financial plan on March 23, 2021.
Building from the Council’s preliminary plan, incorporating the accelerated electrification
plan and working closely with State elected and appointed leaders, the Whatcom County
Executive proposes a refined financial plan to fully fund the project. The financial plan
includes a mix of user, local, state, and federal funds, as no single identified revenue
source is sufficient to fund this project. The plan recognizes the uncertainties of raising a
relatively large sum for a major infrastructure replacement project and has built in
contingencies should a planned revenue source be less than anticipated or costs exceed
expectations. User, local, state, and federal revenue sources will be supplemented with
county-backed debt issuance. Every attempt is made to minimize the level of debt funding
to reduce debt financing costs and keep the total project costs as low as possible. The
financial plan fully funds all anticipated project costs on schedule leveraging a $ 17 million
bond issuance and a $4.9 million advance from Road Fund reserves repaid through the
CRAB grant and local revenue sources. The total cost of bond financing would be $24.6
million. The plan incorporates a $1 surcharge on most fares collected and county road fund
tax revenues totaling $ 16.7M. The funding portfolio is displayed in Tables 2 and 3 found
in Section 3.5.
A description of the various revenue sources is provided in the following sections.
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3.2.1 USER FUNDS
Ferry Replacement Surcharge
A capital replacement surcharge, as prescribed in RCW 36.54.200, was passed by the
Whatcom County Council on March 23, 2021, effective May 2021. The $1 surcharge is be
levied against all fares, excluding student, needs-based, and qualified senior/disabled fares.
The surcharge is projected to yield approximately $184,000 annually. The accrued fund
balance at the time of construction will be dedicated to actual construction costs , and
revenue collected after construction is complete will be used to help fund any debt incurred
for the project and/or fund future ferry capital projects.
3.2.2 LOCAL FUNDS
Municipal Bonds
To meet immediate revenue needs, Whatcom County has statutory authority to borrow
money through limited tax general obligation bonds. Interest and debt repayment will be
paid over a longer period of time through tax revenue or other local sources.
Road Fund
The Whatcom County Road Fund revenues are generated from council-approved property
tax values. To meet front-end cash flow requirements during the construction period and
fund repayment of bond debt, the County Road Fund will fund a total of $14.9 million for
the project.
3.2.3 COMPETITIVE GRANTS
Washington State County Road Administration Board (CRAB), County Ferry Capital Improvement
Program
The County Ferry Capital Improvement Program (CFCIP) was created in 1991 to assist
four counties in Washington State that operate car ferries that extend the state and local
highway system. Whatcom County has applied for a $10 million CFCIP grant. CRAB has
begun their internal review process and will be making a recommendation to the legislature
for the upcoming biennium. Funds will be distributed in 20 annual payments of $500,000
with the first payment in July 2023.
3.2.4 FEDERAL
Rebuilding American Infrastructure with Sustainability and Equity Grant Program (RAISE)
Through this application, the Lummi Ferry is requesting $25 million dollars from the
RAISE grant program. Any required local match for this grant will be met through a
combination of user revenues and local funding. The RAISE grant will be an important
contribution to the funding portfolio for this critical infrastructure replacement project.
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Ferry Boat Program, Surface Transportation Block Grant Program
Whatcom County Public Works currently receives a formula-based annual allocation from
the Federal Highway Administration Ferry Boat Program (FBP) authorized in the six-year
federal transportation funding program, FAST. Although the level of FBP funding that will
be available to the Lummi Island Ferry in the next federal transportation funding act is not
yet known, based on past year allocations, at the time of construction it is anticipated that
approximately $1.3 million of FBP revenue could be available to dedicate to this project.

3.3 Matching Funds
This RAISE grant application requests $25 million for direct project costs or approximately
50 percent of the estimated $50.3 million direct project costs. Match is assumed at 20% and
will be met through a combination of state and local funds as displayed in Table 1. Local
and state funds provide approximately $25.3 million or 50 percent of the direct project
cost.

3.4 Non-Federal Funding Commitments
Table 1 identifies the non-federal funds that will be used for the direct and project. A letter
of documentation from the Washington State Department of Transportation regarding
project funding contributions is included in Appendix F.
Table 1: Non-Federal Funding Commitments

Funding Source
Lummi Ferry Capital Vessel Replacement Surcharge
Whatcom County Tax Revenues
Washington State Transportation Fund
Washington State County Road Administration Board- County Ferry Capital
Improvement Program
Total Non-Federal Funding (1)

$'s in
Thousands
1,772
14,917
5,300
10,000
$31,989

(1) Includes cost of bond financing

3.5 Detailed Project Budget
As noted in Section 3.4, the funding plan draws upon several funding sources. The
proposed funding plan will be refined as requested grant awards become known.
The schedule for project spending reflects the current best information about project
readiness for design, permitting, and procurement. Whatcom County will make schedule
adjustments as required but is committed to the delivery of the new ferry and shoreside
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improvements by 2026. The detailed project budget and proposed funding plan is displayed
in Table 2 and the source of funding by project component is provided in Table 3.
Table 2:

Lummi Island Ferry Replacement and System Modernization Project
Detailed Budget and Funding Plan
Total
Cost/Funds1

2022

2023

2024

2025

2026

415,000

254,000
9,842,000

13,812,000

1,331,000

415,000 10,096,000

13,812,000

1,331,000

-

2027

Project Cost
Vessel
Vessel Design & Preconstruction
Vessel Construction

669,000
24,984,000

-

Total Vessel 25,653,000

-

Terminals
Lummi Island Terminal Retrofit
Design & Preconstruction
Construction
Total Marine Structures
Lummi Terminal Electrification
Design & Preconstruction
Construction
Total Lummi Electrification
Gooseberry Terminal Retrofit
Design & Preconstruction
Construction
Total Trestle Replacement
Lummi Terminal Operational Improvements
Design & Preconstruction
Construction
Total Operational Improvements

814,000
7,436,000
8,250,000

365,000
365,000

371,000
371,000

63,000
2,209,000
2,272,000

15,000
2,586,000
2,601,000

2,641,000
2,641,000

-

1,637,000
7,822,000
9,459,000

191,000
191,000

292,000
292,000

298,000
298,000

526,000
526,000

330,000
3,090,000
3,420,000

4,732,000
4,732,000

494,000
4,636,000
5,130,000

205,000
205,000

146,000
146,000

57,000
57,000

72,000
2,294,000
2,366,000

15,000
2,342,000
2,357,000

-

372,000
1,427,000
1,799,000

160,000
160,000

212,000
212,000

57,000
-

1,427,000

-

Total Terminals 24,638,000

921,000

1,021,000

2,627,000

9,845,000

4,732,000

Total Project Cost 50,291,000

921,000

1,436,000 12,723,000

19,305,000 11,176,000

4,732,000

5,493,000

Source of Funds
User and Local Tax Revenues2
3
State & Other Grants
RAISE Grant

16,741,000
8,551,000
25,000,000

671,000
250,000

Total Funds 50,291,000

921,000

86,000
776,000
574,000

1,544,000
5,025,000
6,153,000

1,436,000 12,723,000

9,632,000
1,000,000
8,673,000

1,236,000
1,000,000
8,940,000

3,572,000
500,000
660,000

19,305,000 11,176,000

4,732,000

1

Due to rounding may not add up precisely

2

Includes a municipal debt issuance backed with local tax revenues
The Washington State Legislature has appropriated $5.3 million to this project. Additionally it is anticipated that a $10M grant, payable in twenty
equal annual payments, will be awarded from the County Ferry Capital Improvement Program (CFCIP). $2M of the CFCIP grant will be received
during the project construction period.

3
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Table 3:

Lummi Island Ferry Replacement and System Modernization Project
Funding by Project Component
Vessel

Lummi Island
Terminal Retrofit

Lummi Island
Terminal
Electrification

Gooseberry
Terminal Retrofit

Lummi Terminal
Operational
Improvements

Total Project

Component Cost

25,653,000

8,250,000

9,459,000

5,130,000

1,799,000

Funding Source
User and Local Tax Revenues
State & Other Grants
RAISE Grant

153,000 1%
500,000 2%
25,000,000 97%

6,330,000 77%
1,920,000 23%

8,959,000 95%
500,000

5,130,000 100%

1,299,000 72% 16,741,000
500,000
8,550,000
25,000,000

25,653,000

8,250,000

9,459,000

5,130,000

1,799,000

Total Funding by Component

50,291,000
33%
17%
50%

50,291,000

SECTION 4 MERIT CRITERIA
This project is designed to sustain and improve the vitality and quality of life for Lummi
Island residents and visitors. Specifically, the project will:
» Maintain and improve a strong safety record, adhering to U.S. Coast Guard Standards for
maritime transportation, improve crew and passenger safety.
» Be environmentally sustainable by investing in hybrid technology to reduce greenhouse gas
emissions.
» Improve mobility and community connectivity by providing a sustainable level of service
into the future that will ensure reliable access to employment, medical and professional
service for island residents and provide emergency service and tourist access to the island.
» Expand economic competitiveness and opportunity by maintaining access to family wage
jobs, supporting tourism, and preserving maritime and local jobs.
» Improve the reliability and access to jobs, schools and services, ensure access to emergency
services and decrease to improve resident and visitors’ quality of life.
» Return the Lummi Island Ferry to a state of good repair by replacing a ferry that has
reached the end of its useful life.
» Build partnerships and collaborate with the Lummi Nation, local electrical utility provider,
U.S. Coast Guard and emergency service providers.
» Leverage technological innovations to incorporate modern traveler information systems, fare
collection and automated signalization for vehicle and passenger loading.
The following sections address the merit criteria in more detail.
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4.1.1 SAFETY

Significant Benefit:

Reduce crew and pedestrian conflicts
• Reduce crew and pedestrian
injuries and conflicts with
Safe, reliable ferry service is a top priority for
vehicles
Whatcom County Public Works and the Lummi
•
Decrease traffic backup on
Island Ferry. Built over 60 years ago, the Whatcom
surrounding roadways
Chief was not designed to current safety guidelines
and standards. The ferry has very narrow vehicle
lanes and when the vehicle deck is full, which is common during daily peak travel times
and during the summer months, drivers and passengers are effectively trapped in their
vehicles because the space between the lanes is too little to allow a car door to be opened.
This could lead to injury or loss of life in the event of a fire, navigational or sea condition
related mishap.
The current deck configuration does not meet
ADA standards. With the average population
on Lummi Island over 62 years of age,
Whatcom County adopted an ADA Transition
Plan recommends that the Whatcom Chief be
replaced and dock improvements be made to
remove current accessibility on the ferry
route. These recommendations have been
addressed in the replacement and
modernization plan.
Narrow curved mixed used vehicle/passenger
lanes pose other safety risks to vehicles, crews
and passengers. An average of approximately
37 injuries and incidents per year are reported
on the ferry between 2016 and 2020. Most of
these include slips, trips, falls, and vehicle
Narrow Lanes on the Whatcom Chief
damage that occur as passengers and vehicles
navigate the ferry during loading and unloading. Additional challenges occur because the
Whatcom Chief’s vehicle lanes are curved and hard to navigate for vehicles. The new ferry
will have a dedicated walk on passenger pathway to the cabin that will eliminate passenger
vehicle conflicts reducing injuries for walk-on passengers and crew.
Decrease traffic back-up on adjacent roadways
Current deck space limitations and slow boarding operations on the Whatcom Chief
frequently cause cars to back up along Haxton Way. Expanded capacity and improved lane
configuration combined with improved walk-on passenger segregation will alleviate unsafe
conditions created by conflicts between ferry queuing vehicles, intermingling walk-on
passengers, and vehicles traveling on the on the roadways approaching the ferry terminal.
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4.1.2 ENVIRONMENTAL SUSTAINABILITY
Reduce carbon emissions
The community prioritized a replacement ferry that
would be designed to be as close to carbon neutral as
possible. The selected battery-hybrid design the is
capable of running all-electric with a shoreside power
source.

Significant Benefit:
•
•
•

Reduce carbon emissions
Reduce underwater noise
pollution experienced by
marine mammals
Improve stormwater
management

This project team is working with the local utility (Puget Sound Energy) to identify how
the electrical grid can be improved to bring sufficient power to the terminal to charge the
ferry. Whatcom County is also evaluating infrastructure options to determine which
charging system is best suited to their operation. Once shoreside charging is available, the
project is anticipated to reduce carbon emissions by over 90% along with reductions in
exhaust emissions including hydrocarbons, sulfur dioxide, nitrogen oxide, and particulate
matter. Figure 10 illustrates the reduction in annual carbon emissions comparing the
Whatcom Chief with the new ferry using shore power.
Figure 10:
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Prior to the time a shore power source is online, the new ferry will operate as a hybrid and
the power used for pushing against the dock will be provided by the batteries and
motor/generators that allow the main diesel engines to be shut down for a signifi cant
portion of each service day. The main engines are then restarted to provide maneuvering
and transit loads. During transit, the main engines will recharge the batteries for the next
load/unload cycle. This will result in an 8% reduction in carbon emissions compared to a
conventional diesel ferry.
The ferry design includes straight lanes for faster loading of vehicles traveling on the ferry.
This is anticipated to reduce vehicles idling while they wait to load the ferry.
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The design of the new ferry aligns with Washington State’s initiative for clean energy
future by reducing carbon pollution and the design fits with the sustainability goals of
Lummi Island and Whatcom County Public Works.
Noise reduction
In addition to reducing carbon emissions, the new ferry is anticipated to reduce noise
pollution emitted in the water and improve the habitat for marine mammals. Noise levels
on the deck will be significantly reduced with an electric ferry allowing the crew and
passengers to communicate easily.
Improve stormwater management
Modifications to improve environmental sustainability are also planned for the Lummi
Island terminal facility including redesigning and resurfacing the existing queuing area to
the specifications outlined in the Department of Ecology 2019 Stormwater Management
Manual for Western Washington. With improved stormwater management capabilities,
runoff can be managed to limit the erosional impacts and to decrease the presence of
pollutants and contaminants in ground and surface waters.
4.1.3 MOBILITY AND COMMUNITY CONNECTVITY
With the new ferry and refurbished marine structures, out
of service time will be reduced. Required annual
maintenance lay-up periods will be shorter and
emergency repairs will occur less frequently resulting in
fewer missed trips.

Significant Benefit:
•
•
•
•

Reduce travel times
Improve service reliability
Improve ADA accessibility
Incorporate universal
design

Reduce travel times
The 16-vehicle, Whatcom Chief ‘s maximum through put capacity is limited to 128 vehicles
during the commute period, leaving many vehicles behind on each departure that can result
in wait times as high as 2.5 hours. Moreover, as the ferry continues to age it spends more
and more time out of service for maintenance which increases service disruptions and
interrupts residents’ access to their jobs and schools on the mainland.
Improve service reliability and resiliency
With the new ferry and refurbished marine structures, out of service time will be reduced.
Required annual maintenance lay-up periods will be shorter and emergency repairs will
occur less frequently. Fewer trips will be missed. The replacement ferry will provide
resilience to the island’s transportation system and allow service to Bellingham in an
emergency.
Improve ADA accessibility
The Whatcom Chief’s deck layout is not ADA accessible. Whatcom County’s 2021 ADA
Transition Plan identified replacing the Whatcom Chief and making improvements at the
terminals as a strategy for removing ADA accessibility barriers. The new ferry design will
also improve accessibility for non-motorized travel modes.
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Incorporate universal design elements
Universal design elements such as textured surfaces and engraved handrails, hands-free
sensors, large, accessible bathroom spaces and wide doorways throughout the new ferry
and new terminal spaces will be incorporated to increase mobility for all residents and
tourists, regardless of age or physical/mental ability. Particular attention will be paid the
design of pathways, which will be wide, with edges delineated with contrasting materials
and textured pavement to signal crossing points. Signage will feature universal design
techniques such as arrows, universal icons, and clear print.
4.1.4 ECONOMIC COMPETTIVENESS AND
OPPORTUNITY

Significant Benefit:
•

Maintain and enhance access to family wage jobs
Ferry service provides the only commute option for
•
island residents to family wage employment on the
•
mainland. The ferry service provides employment to
70 ferry crew, engineering, maintenance, and administrative

Maintain and enhance
access to family wage
employment
Support tourism
Preserve maritime and
localjobs

and support staff.

Support tourisms
The ferry also supports the on-island economy bringing visitors to the island to enjoy
outdoor recreation and world class fine dining. Lummi Island has many opportunities for
visitors to enjoy the outdoors including hiking trails, outdoor art installations, and nature
preserves. The short ferry trip makes these opportunities easily accessible to visitors from
nearby cities including Bellingham and Seattle, Washington, and Vancouver, BC.
The larger-capacity ferry will reduce the time residents spend waiting for the ferry during
peak hours. Shorter wait times will help lessen the burden of commuting for working
families and students that travel to Ferndale for middle and high school. The increased
ferry capacity will also make it easier for visitors and tourists to reach the island and
support the local economy by purchasing goods and art, dining, and staying at one of the
inns or vacation rentals.
Preserve maritime and local jobs
The project will support approximately 240 jobs to build the vessel and retrofit the
terminals and upland structures.
4.1.5 QUALITY OF LIFE

Significant Benefit:
Improve frequency and reliability
• Improve the frequency
and reliability of resident
Ferry service is a crucial lifeline to the 1,000
access to jobs, schools,
permanent residents of Lummi Island. Without ferry
and medical services
service a nearby smaller island is home to only 3
•
Ensure access for
year-round residents. On-island services available to
emergency services
residents are limited to one general store, two
• Decrease service outages
restaurants (one a James Beard award winner and a
destination for many visitors), a small library, post
office, fire station, and two churches. An elementary school is located on Lummi Island,
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but children rely on the ferry to attend middle and high schools in nearby Ferndale,
Washington. The ferry is also the only means of transport to the island for goods, materials,
equipment, and service providers.
Ensure access for emergency services
The island population is aging, with nearly half of individuals over 60 years old; the ferry
plays a vital role in connecting residents to medical and other necessary services.
Emergency response located on Lummi Island is limited to a volunteer fire department.
Helicopter transport can be impacted by inclement weather and when the ferry is also out
of service, this leaves island residents stranded.
The Lummi Island Ferry provides critical access for law enforcement, fire response, utility
and other infrastructure maintenance crews, and emergency responders providing critical
care for medical emergencies. The ferry moors overnight on Lummi Island so that crew can
be called out during emergency unplanned service times to ensure twenty-four-hour
emergency access to and from the island.
Decrease service outages
Currently, the Whatcom Chief is maintained and inspected by the U.S. Coast Guard during
an annual dry dock that typically takes at least two weeks. This leaves the Lummi Island
residents dependent upon passenger only ferry service without vehicle access to the island.
The only transportation option during dry-docks and service disruptions is the passengeronly ferry that is ill suited for medical emergency or other special transportation needs of
Lummi’s aging population. As expressed in the letter included in Appendix G access to a
passenger-only ferry can be particularly harrowing for a medical emergency when a patient
must be carried over uneven terrain and an unstable dock by volunteers in a blanket.
Unplanned service outages due to vessel or terminal failures have serious consequences for
island travelers. A recent survey conducted by LIFAC documents a wide range of adverse
impacts to island travelers ranging from missed critical medical appointments, to slips and
falls on the steep rocky shoreline while accessing a private recreational boat , to unplanned
overnight stays in motels, and business disruptions when necessary supplies could not be
delivered. The complete survey results are included in Appendix G.
The new ferry will be subject to an underwater survey in lieu of dry-docking (UWILD) and
internal structural inspections (ISE) twice every five years. This will also reduce the
amount of time the vehicle ferry is out of service and will reduce the amount of time Lummi
Island Ferry passengers are subject to and limited by a passenger-only ferry.
4.1.6 STATE OF GOOD REPAIR

Significant Benefit:
Lower maintenance and drydock costs
• Lower maintenance and
drydock cost
To operate at a full level of service, the Whatcom Chief
•
Avoid catastrophic failure
must be in a state of good repair. Age-related issues
•
Reduce out of service time
experienced by the Whatcom Chief include thinning deck
plating, deteriorating wiring, corrosion of its hull plating,
corrosion of the deck house, and the increasing specter of metal fatigue in the hull near the
propellers. Longer out of service periods and increasing costs are being incurred to keep
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the Whatcom Chief in service. With past drydock expenses expressed in constant dollars,
2021 drydock costs were more than double what they were in 2014 and higher than they
have been any year except 2018 as illustrated in Figure 11.
Figure 11:

Annual Dry Dock Costs 2014-2021 1
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Avoid catastrophic failure
Recent U.S. Coast Guard inspections have uncovered evidence of material and structural
deterioration in the Whatcom Chief. During the 2019 inspection ultrasound measurements
of the fuel tanks revealed steel deterioration requiring old material be removed and
replaced with new material. During inspection at the 2021 drydock, water entered the hatch
covers to all four ferry void spaces. The U.S. Coast Guard issued a form 835 documenting
the deficiency allowing Whatcom County until May 2022 to remedy the deficiency or
suspend operation of the Whatcom Chief. The discovery of further -age-related deficiencies
are inevitable in future inspections at some point forcing the ferry to be withdrawn from
service.
Without replacement, the Whatcom Chief will require an engine replacement in 2029 at an
estimated cost of $4.4 million, a significant and questionable investment in a very old
ferry.
Reduce ferry out of service time
In addition to material and structural failures, aging engines and other vessel system are
failing more frequently. The time to make these repairs extends the time the vessel is out of
service particularly when old and hard to find spare parts are required . In 2021, 65 trips
were missed due to emergency repairs to ferry engines and marine structures. The new
ferry and marine structure improvements proposed by this project are critical to ensuring
the continuation of safe and reliable operations for the foreseeable future .

1

Historical expenditures have been adjusted to remove the impacts of price inflation and are expressed in 2021
constant dollars.

22

2022 RAISE Grant Application
Lummi Island Ferry Replacement and System Modernization Project

If the ferry is not replaced, the number of scheduled sailings would be reduced to preserve
the Whatcom Chief for as long as possible. This reduction in service would decrease
transportation efficiency as riders face longer wait times and limit the mobility of people
and goods to and from the island. Reduced service levels will also impede access to
medical and emergency services and other appointments that are only available on the
mainland. Service cuts and decreased reliability also threaten future economic growth by
limiting tourist and contractor access to
the island.
The new ferry will be out of service for
required maintenance and inspections less
often and for shorter periods of time. For
the new ferry, the U.S. Coast Guard
requires one dry-docking, one underwater
inspection in lieu of dry-docking, and two
internal structural exam inspections every
five years. This will reduce the amount of
time the ferry is out of service compared
to the annual dry dock maintenance that
occurs today.

Whatcom Chief at Dry Dock for Annual
Maintenance

4.1.7 PARTNERSHIP AND COLLABORATION

Significant Benefit:

• Partner with utility to Improve
Partnerships and collaboration are key to successful
resiliency to improve the
implementation of this project. Whatcom County will
electrical grid
continue collaboration with the Lummi Island
• Partner with Lummi Nation
community through the LIFAC to ensure the project
• Leverage opportunities with
addresses island residents’ needs during the remaining
other ferry operators
design and constructions phases.
• Work with US Coast Guard
• Partner with emergency
Partner with utility to Improve resiliency of the electrical
service providers
grid
Puget Sound Energy, the local electric utility, will be a major partner in the development of
the electrical infrastructure necessary for the ferry’s hybrid propulsion system and
improved resiliency for the nearby community.

Partner with Lummi Nation
Whatcom County will expand its ongoing partnership with the Lummi Nation, the owner of
the land on which the Gooseberry Point terminal is built to:
» Reduce conflicts between subsidence tribal fishing operation near the Gooseberry Point
terminal through improved ferry queuing and loading.
» Foster critical emergency relief capability to the Lummi Nation. In two of the last three
years heavy rains and flooding shut down roads turning the 21 square miles of the
Lummi Nation into an island for days. The new ferry will be able to provide critical
mobility for people, vehicles, goods and services between Lummi and Bellingham when
land-based access is cut off.
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Leverage opportunities with other ferry operators
Whatcom County is building and expanding relationships with nearby state and local ferry
routes to leverage joint hybrid propulsion development and maintenance opportunities. For
example, Skagit County to the south operates a similar size ferry and is constructing a new
hybrid ferry. Whatcom County is exploring opportunities to collaborate on maintenance
activities.
Work with the U.S. Coast Guard
Whatcom County also has a long history working with the U.S. Coast Guard to maintain
safe operations. Discussions about early ferry design and propulsion have already occurred
and will continue until the replacement ferry is brought into service. These relationships
will ensure the project is constructed within the schedule and budget.
Partner with emergency service providers
Additionally, Whatcom County partners with local fire districts and law enforcement to
provide critical EMS services for the isolated community of Lummi Island. The ferry is the
sole public transportation resource for these agencies and is often the only resource during
inclement weather.
4.1.8 INNOVATION

Significant Benefit:

Utilize low-emission propulsion
• Utilize new vessel technology
to provide reliable service
To reduce carbon emissions without service risking
without relying on diesel fuel
reliability Whatcom County is looking to the emerging
• Streamline fare collection
technology of a battery hybrid propulsion system.
and improve access to
Though common in tugboats, this new technology is
traveler information
not yet widely used for ferry service in the United
States but is very promising and is being adopted for propulsion of all new Washington
State Ferries. With the ability to operate all electric or in diesel electric mode, when
electrical charging is not available or insufficient to meet service demands, this new
technology is perfect for balancing reliability and environmental sustainability.
Streamline fare collection and improve access to traveler information
Shoreside improvements will include the introduction of electronic traveler and boarding
information on automated fare sales and collection. With electronic and onsite access to
queuing information and anticipated wait times, ferry users will be able to better plan their
travel for current service conditions. Automated and electronic fare sales and collection
will improve the riders travel experience while also expediting boarding to promote ontime performance.

24

2022 RAISE Grant Application
Lummi Island Ferry Replacement and System Modernization Project

SECTION 5 ENVIRONMENTAL RISK REVIEW
The project will be ready to construct once funding is secured and environmental review is
complete. Whatcom County has experience conducting environmental reviews and
satisfying the requirements associated with federal, state and local funding. To expedite the
review process, the planning process included an extensive public engagement process that
limited the scope of the project to meet the LOS Action Plan.
The following sections demonstrate our project readiness with the approvals and permits,
detailed project schedule, and the strategy for mitigating project risks.

5.1 Required Processes and Approvals
Whatcom County recognizes that an integral part of any public works project is a carefully
thought out and well executed environmental review and permitting plan . Whatcom County
has inventoried the applicable review requirements and processes at the Federal, State and
local level and identified agency and consultant staff to support the effort. Anticipating the
receipt of federal funding, Whatcom County is working with the local Metropolitan
Planning Organization, the Whatcom Council of Governments (WCOG) and has included
the project to the Statewide Transportation Improvement Program (TIP). The project has
also been included 2018 Whatcom County Comprehensive Plan, Six Year Capital
Improvement Program (CIP) and the Six Year TIP. The sections below discuss the relevant
processes and approvals.
5.1.1 ENVIRONMENTAL REVIEW AND APPROVALS
Experienced Whatcom County environmental planners with support from a qualified
consultant team will lead the environmental permitting effort. Whatcom County is
currently discussing the project with the Federal Highway Administration (FHWA) to
initiate compliance with the National Environmental Policy Act (NEPA). The following
federal environmental reviews are anticipated for the project:
» NEPA: The NEPA process will be initiated with the lead agency that will likely be FHWA to
utilize federal funds for this project.
» Endangered Species Act (ESA) Compliance: The project is subject to the ESA and will
comply with ESA requirements.
» Section 106 Compliance or Cultural Resource Review: As part of the NEPA process,
Whatcom County will provide necessary documentation as determined by the lead agency for
compliance with cultural resource regulations.
» U.S. Army Corps of Engineers (USACE): The terminal retrofits are located in navigable
waters requiring compliance with Section 10 Rivers and Harbors Act. As part of their review,
USACE will consult with the tribes, U.S. Fish and Wildlife, and National Marine Fisheries.
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5.1.2 STATE AND LOCAL APPROVALS
In addition to compliance with the federal environmental review process and other federal
approvals, Whatcom County anticipates the following Washington State and Whatcom
County reviews and approvals will be required for the project:
» State Environmental Policy Act (SEPA): Whatcom County will be the lead agency for
environmental review for compliance with SEPA.
» Department of Natural Resources (DNR) Lease: The project requires modifications to the
existing DNR lease.
» Washington Department of Fish and Wildlife (WDFW): Retrofits at both terminal
structures require in-water work that requires environmental review and approval.
» Shoreline Master Program Compliance: Whatcom County Public Works will seek
approval from Whatcom County Planning and Development Services for compliance with
the Shoreline Master Program.
» Building Permit: Whatcom County Public Works will obtain approvals from Whatcom
County Planning and Development Services for compliance with the International Building
Code.
5.1.3 FEDERAL TRANSPORTATION REQUIREMENTS AFFECTING STATE AND LOCAL
PLANNING
As noted above Whatcom County is working with the local Metropolitan Planning
Organization, the WCOG and has included the project in the STIP.

5.2 Project Schedule
The project is well underway and is scheduled to be complete before the deadline for
expending RAISE funds (September 30, 2031). As discussed in Section 1.2 of this
application, Whatcom County anticipates the project will be complete by the end of 2027.
Project schedule risk is low due to both early community and stakeholder engagement
throughout the LOS Alternatives and a thoroughly vetted project scope and preliminary
design. With planning well underway, environmental review tasks will begin in 2022. This
allows three years to complete environmental reviews prior to the statutory deadline for the
RAISE grant funds to be obligated by September 30, 2026. The detailed project schedule is
provided in Figure 12.
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Figure 12

Detailed Project Schedule with Environmental Milestones
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Partner Agreements
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Funding
RAISE Grant
CRAB Funding
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Collect Ferry Boat Program Funds
County Road Fund
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Environmental Reviews
Supporting Studies
NEPA and ESA Compliance
SEPA
US Army Corps (USFWS/NMFS)
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WA Dept. of Fish and Wildlife
Whatcom County: Shoreline Permit
Whatcom County: Building Permit

Ferry
Contract Design
Bid Support/Procurement
Ferry Construction

Ferry
ready for
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Full
electric
mode

Terminal Retrofit
Contract Design
Bid/Procurement

Retrofits
complete

Construction

Electrification
Detailed Design and Lease Negotiation
Charging
systems in
place

Bid/Procurement
Construction

Operational & Upland Improvements
Technology Study& Design
Bid/Procurement
Construction

Upland
improvements
complete

5.3 Assessment of Project Risks and Mitigation
Strategies
Whatcom County Public Works is experienced in successfully delivering large public
works projects on schedule and within budget. This success is the result of identifying
project risks early in the project and outlining strategies go minimize risk and complete
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projects. Whatcom County Public Works has delivered 49 projects over $1 million, totaling
$183 million in the past 20 years.
Prior to conceptual design of a new ferry, Whatcom County Public Works and LIFAC
engaged the community to identify their priorities. As part of this outreach, LIFAC
identified alternatives for ferry replacement and solicited the feedback necessary to provide
a community-supported recommendation to the Whatcom County Council for ferry
replacement. This early engagement process identified potential risks associated with this
project and provided opportunities to mitigate risks prior to proceeding with preliminary
design. Table 4 presents potential risk categories associated with the project, impact of the
risk to the project, status and mitigation strategies to reduce the risks, and the estimated
level of risk.
Table 4:

Project Risks, Impact, Status and Mitigation Strategies, and Level of Risk

Potential
Project Risks

Project
Impact

Status and Mitigation Strategies

The preliminary engineering is complete for
the replacement ferry and terminal retrofit.
Whatcom County is evaluating charging
Constructability Feasibility
options for electrification to reduce risk.
Therefore, constructability issues are not
anticipated for this project.

Level
of Risk

Low

Cost,
Project Funding
Schedule

Whatcom County will seek all funding
opportunities to ensure the project will be
constructed before the Whatcom Chief must be
repowered.

High

Environmental
Approvals

Cost,
Schedule

Whatcom County environmental planners are
experienced in permitting projects with similar
scopes of work.

Low

Schedule

Whatcom County has initiated discussions
with the Lummi Nation and will collaborate
with them.

Low

Schedule

Extensive community engagement conducted
during the planning phase of this project has
garnered strong public support for the project
and risks to the project are low. Continued
public outreach will sustain public support and
keep this risk low.

Low

Partner
Agreements

Public Support
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Potential
Project Risks

Bid and
Procurement

Construction
Challenges

Maintain
Current Ferry

Project
Impact

Status and Mitigation Strategies

Level
of Risk

Cost,
Schedule

As part of the preliminary design phase,
Whatcom County has carefully reviewed the
specifications and adjusted as needed to get
the best bid response. The project will begin
construction in two years; therefore, shipyard
Medium
availability and market conditions could
change, presenting a medium risk to the
project. Whatcom County will continue to
monitor market conditions and reduce this risk.

Cost,
Schedule

Whatcom County worked with LIFAC to
develop a design that was the minimum
necessary to meet the desired LOS. The
preliminary design includes standard
construction that has been completed on
similar projects across Washington State.

Cost

The Whatcom Chief will require additional
maintenance as it continues to age. This could
Medium
result in additional out-of-service time to make
these repairs.

Low

SECTION 6 BENEFIT-COST ANALYSIS
The primary problem being solved by this project is the increasingly untenable risk and
cost associated with operating an old ferry that is already beyond its projected useful life,
is functionally obsolete, and provides the only public access to a rural island community.
Due to the Whatcom Chief’s age, service hours, lack of replacement parts/equipment, and
operations in a corrosive saltwater environment, the ferry has already exceeded its life
expectancy.
Consistent with the U.S. DOT Benefit Cost Analysis (BCA) Guidance, the project BCA
monetizes when possible and qualitatively discusses when monetization is not possible, the
benefits and costs of this project. The BCA analyzes the economic benefits of the project
over a 30-year period, relative to project implementation costs. For purposes of this BCA,
and consistent with the, the project is compared against a baseline or “no build” condition
that includes:
» Continued operation of the current vessel until the planned delivery of the new ferry in
2027, and
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» Retirement of the current ferry in 2027 at the age of 65 years old, thereby eliminating
vehicle ferry service to/from Lummi Island.
Following the U.S. DOT BCA Guidance, the Lummi Island Ferry Replacement and System
Modernization Project’s net present value is more than $1.11 billion with a benefit to cost
ratio of 37.06. However, applying a standard BCA to this investment decision does not
fully capture the scope of the project benefits. Unlike the typical capital investment project,
the proposed project replaces the soon to fail, critical infrastructure for which there are no
alternative transportation options. It is impossible to quantify and monetize the severe
repercussions of eliminating public access to this isolated island community. The BCA
report, contained in Appendix H provides details about the quantification and monetization
of costs and benefits as well as qualitative analysis of the non-monetized project benefits.
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