
THE NORTHWEST SEAPORT ALLIANCE 
MEMORANDUM 

The Northwest Seaport Alliance 

 

MANAGING MEMBERS  Item No. 8E 
ACTION ITEM  Date of Meeting September 8, 2021 

 

DATE: August 25, 2021  

TO: Managing Members  

FROM: John Wolfe, CEO 
 
Sponsor: Jason Jordan, Director, Environmental and Planning Services  
 
Project Manager: Graham VanderSchelden, Environmental Project Manager II  

SUBJECT: South Harbor Electrification Roadmap 

A. ACTION REQUESTED 

As referenced in NWSA Resolution No. 2020-02, Exhibit A, Delegation of Authority Master 
Policy, Paragraph 8.c.iii., states project costs exceeding $300,000 require approval from 
Managing Members. 

Request project authorization in the amount $280,000, for a total authorized amount of 
$330,000, for work associated with the South Harbor Electrification Roadmap, Master 
Identification No. 201117.01. 

B. SYNOPSIS 

The South Harbor Electrification Roadmap (SHERM) will be a holistic energy planning study 
to assess the infrastructure requirements associated with deploying zero emission 
technologies in the NWSA’s Tacoma Harbor. It is a key early implementation action under 
the Northwest Ports Clean Air Strategy and is on the critical path to zero emissions. 
Additionally, the SHERM supports working towards the vision for the gateway laid out in our 
Coordinated Course 2035. Specifically, the SHERM will seek to:  

 Quantify and categorize current energy use  

 Project future energy use  

 Identify and provide cost estimates for infrastructure upgrades needed to support 
zero emission operations, both on port property and in the grid 

 Analyze innovative energy technologies that could be deployed to reduce costs, 
improve resiliency, and/or reduce carbon footprint 

 Create a 10-year infrastructure development strategy that supports our clean air and 
sustainability goals and can be incorporated into our capital investment plan   

The SHERM will consider shore power, zero emission cargo handling equipment, trucks, 
locomotives, tugs, light duty vehicles, and building energy use across the NWSA’s marine 
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terminal facilities, support facilities, and key home port properties. Tacoma Power staff are 
committed to supporting us in this planning study. 

The SHERM is critical because it will allow the NWSA to fully assess the business case for 
zero emission equipment, plan for future infrastructure investments, enable the NWSA to 
proactively pursue external funding for infrastructure upgrades, better understand the 
potential of innovative energy solutions, and work more closely with the utility to understand 
distribution capacities and upgrade needs and costs. A parallel effort is underway in the 
Seattle Harbor, called the “Seattle Waterfront Clean Energy Strategic Plan”, led by Port of 
Seattle staff and supported by the NWSA. 

C. BACKGROUND 

The NWSA has set significant goals to reduce air pollutant and GHG emissions as part of the 
Northwest Ports Clean Air Strategy, which sets a vision to phase out emissions from seaport 
activities as soon as possible by 2050. In addition, the NWSA Managing Members’ 2017 
Greenhouse Gas Resolution sets targets of 50% and 80% reductions in GHG emissions by 
2030 and 2050, respectively. Meeting these goals will require transitioning the energy used to 
power operations to low or zero carbon energy sources, as a vast majority of the energy 
consumed by port operations is presently in the form of diesel or other fossil fuels.  

Electricity will be a key energy source in helping us meet our goals since in Tacoma, 
electricity is a very low carbon source of energy. The local utility, Tacoma Power, sources 
more than 90% of its electricity from hydropower and overall, their energy is 99% less 
carbon intense than diesel. Furthermore, the Washington State Clean Energy 
Transformation Act1 requires that the state’s electricity supply to be carbon free by 2045. In 
addition, electricity is cheaper on a per unit of energy basis than diesel and electric 
drivetrains require less maintenance and are more efficient than internal combustion 
drivetrains, indicating the potential for electric drive equipment to be a disruptive technology 
if the purchase prices come down. We expect that electricity will be an important future 
energy source for powering cargo handling equipment, shore power for ships, and trucks at 
a minimum and may play a role in decarbonizing rail and tugs.  

It is worth noting that at present, battery costs, battery capacity (range), charging times, and 
economies of scale in production, among other factors, have kept battery-electric technology 
mostly in the early commercialization phase and prohibitively more expensive (without 
incentives) than diesel equipment in sectors like port terminal cargo handling equipment and 
over the road heavy duty trucks. In addition, significant infrastructure upgrades are required 
to enable use of electric equipment and vehicles.   

Other technologies are also being developed in these sectors such as hydrogen fuel cell, 
biodiesel, renewable diesel, and renewable natural gas that could provide significant carbon 
emission reductions and that mitigate some of the operational constraints of battery electric 
equipment. In many cases, “the jury is still out” on which technology or suite of technologies 

 
1 Clean Energy Transformation Act (CETA) - Washington State Department of Commerce 
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will be favored in each industry sector. In some cases, like drayage trucking, the end state 
may be a mix of two or more energy sources.  

While deployment of zero emission technologies is in its early stages, this study is timely 
because it will position the NWSA well to take advantage of a number of emerging 
opportunities as well as take aggressive action towards our Northwest Ports Clean Air 
Strategy vision. Local and federal legislative action is trending towards taking more 
comprehensive and decisive action on greenhouse gas emissions. Some of these emerging 
opportunities are:  

 The federal infrastructure package, which contains funding for sustainable port 
projects. Understanding our infrastructure needs in detail and their costs will position 
us well to compete for funding.  

 The Washington State Low Carbon Fuel Standard, which will make the lifecycle 
costs of zero emission technologies more favorable and could create additional 
funding opportunities.  

 The Washington State carbon “cap and trade” bill for stationary sources, which could 
make more funding available for decarbonization efforts.   

D. PROJECT SCOPE 

The SHERM will be a holistic energy infrastructure planning effort to assess the 
infrastructure required to support shore power for vessels, zero emission cargo handling 
equipment, drayage trucks, switching locomotives, tugs, and light-duty vehicles. The study 
will inventory current energy use at key facilities and use a number of operational scenarios 
to project likely future energy use.  

From these scenarios, necessary on terminal infrastructure investments will be identified. 
Planning level cost estimates for these upgrades will be developed, which can be used to 
evaluate the business case for prospective projects, prioritize infrastructure installations, and 
provide basis for funding applications.  

Additionally, we will be working with Tacoma Power to perform a grid capacity analysis to 
understand if the grid can provide the power where and when we need and if not, what 
upgrades will be needed so that it can. Within this analysis, we will seek to understand the 
“tipping points” for load growth that require significant upgrades to the distribution network 
(i.e. new sub stations, large feeder upgrades etc.), asses how necessary upgrades can be 
made in the most efficient way, and estimate the costs of any upgrades.  

The study will also include an energy innovation analysis to provide recommendations on 
whether to incorporate innovative energy solutions such as microgrids, energy storage, and 
onsite energy generation. The goals of integrating these types of solutions will be to 
decrease costs, improve resiliency, and/or decrease carbon footprint.  

The study will culminate in the development of a flexible 10-year strategy to make the high 
priority infrastructure investments identified earlier in the project. The modular nature of the 
planning work will allow the strategy to be flexible, to adapt to changing commercial drivers 
and tenant needs. If feasible, detailed cost estimates will be developed for projects that 
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would be planned for the first five years to provide basis for grant applications and capital 
planning. 

A more detailed description of the study scope is provided later in this section. 

Geographic Scope:  

The NWSA Electrification Roadmap will cover all marine terminal facilities and support 
facilities managed by NWSA and Port of Tacoma in the South Harbor. These facilities are:  

 General Central Peninsula 

o Husky Terminal (Piers 3 and 4) 
o North Intermodal Yard (NIM) 
o East Sitcum Terminal 
o Terminal 7 
o Port of Tacoma Maintenance Building 

 Washington United Terminals (WUT) 
 Pierce County Terminal (PCT) 
 Lot F Truck Queue facility 
 West Sitcum/Matson Terminal 
 TOTE Terminal 
 South Intermodal Yard (SIM) 
 East Blair One Terminal (EB1) 
 Blair Terminal 
 Marshall Avenue Auto Facility 
 Taylor Way Auto Facility 
 West Hylebos Facility 
 Port of Tacoma Maintenance Building 
 Port of Tacoma Administration Building 
 Fabulich Center (Security Fleet HQ) 
 Earley Business Center 
 Prologis Business Park 
 Tacoma Grain Terminal 
 Other commercial/industrial facilities as needed 

Detailed Project Scope: 

1. Landscape analysis 

Assess the landscape of zero emission policy, technology, and power resources.  

 Set the stage with relevant port policies and strategic priorities. 

 Summarize relevant government policies that could drive the need for zero 
emission equipment and/or help provide funding for zero emission equipment. 

 Provide background on how other ports are planning for electrification. 

 Summarize state of technology for electric and other zero emission cargo-handling 
equipment, drayage trucks, light duty vehicles, and switching locomotives.  
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 Provide background on regional energy resources, highlighting whether there will 
be sufficient clean power available in future years given phase out of coal plants 
and potential impacts on hydro resources due to climate change. 

Deliverables:  

 Written summary of the background material. 

2. Baseline Energy Use Assessment 

Assess the existing energy use across port owned facilities.   

 Compile an inventory of CHE, ships at berth, drayage trucks, other vehicles and 
nonroad engines and switching locomotives at NWSA’s South Harbor facilities, 
including metrics for estimating energy use. Collectively the NWSA and Port of 
Tacoma have most of the data needed for this step. 

 Perform an inventory of electricity and natural gas use for port and tenant operated 
properties/facilities. Ideally, this would be done using data released directly by the 
utility with the permission of tenants.  

 Perform an inventory of refrigerated container (reefer) activity to understand the 
average and peak throughputs, number of grid connected reefer plug-in points, and 
the use of diesel generators to power reefers. 

 Calculate total annual energy usage using the data above in a common unit (like 
MJ or MWh) for all facilities.  

 Estimate average and peak electrical demands at each site given the total energy 
usage and operational details.   

Deliverables: 

 Current energy demand peaks and profiles for all facilities including all activities 
listed above. 

3. Future Energy Demand Scenarios 

Through engagement with the NWSA and tenants (coordinated with the Commercial 
team), develop energy demand scenarios based on reasonable projections of growth 
and technology development/integration over the short (0-5 years) medium term (5-10 
years) and long term (10-30 years). The scenarios in aggregate should consider the 
case of fully electrified operations (high end), a reasonable estimate of low-end 
electrification and include a “business as usual” scenario.  

 Factors that should be considered are, at a minimum:  

i. Energy mix 
ii. Operational profiles 
iii. Space constraints 
iv. Existing terminal configurations 
v. Projected changes in terminal configuration such as densification and 

reconfiguration. The NWSA’s South Harbor Terminal Optimization 
Strategy (2019) should be consulted. 
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 At least 3-5 scenarios should be considered that bound possible future electrical 
energy demands at the NWSA’s South Harbor facilities, or more if needed.  

 Consider potential for conservation/efficiency improvements at existing facilities.   

 Consider best available information on technology trajectories to project adoption 
likelihood and timeframes. 

 Consider operational needs to inform timing and speed (i.e. power draw) of 
charging. 

 The scenarios should include peak demand and 24-hour load profiles at all 
facilities and for each existing utility substation service area including projections 
for short (5 year), medium (10 year), and long (30 year) time horizons.  

Deliverables: 

 Detailed description of all scenarios with short (0-5 year), medium (5-10 year), and 
long term (up to 30 year) with projected peak loads and load profiles by facility and 
substation service area. 

4. Distribution Capacity Assessment  

In collaboration with Tacoma Power, assess the distribution network capacity to meet 
scenario demands and identify any upgrades necessary to meet demands.  

 Assess existing substation feeder capacity and loads. 

 Determine key “tipping points” for port load growth above which major investments 
are needed (like substation and feeder upgrades).  

 Identify the investments required for each demand scenario and estimate their 
cost. Consider “outside the box” solutions.  

 With the utility, consider creative, collaborative ways to satisfy future energy 
demands. 

Deliverables: 

 Summary of distribution infrastructure needs to meet load projections detailed in 
the scenario analysis.  

5. Innovative Energy Technologies Assessment 

Analyze the efficacy of innovative technologies for energy systems that could decrease 
costs, improve resiliency, and/or decrease carbon footprint. Recommend if/where these 
elements should be integrated in to future development.  

 This analysis should include but is not be limited to:  

i. Microgrids 
ii. Storage 
iii. Onsite energy generation 
iv. Creative/non-traditional rate structures 
v. Non-traditional infrastructure ownership models  



South Harbor Electrification Roadmap 
September 8, 2021 
Page 7 of 8 
 
 

The Northwest Seaport Alliance 

Deliverables:  

 Recommendations for opportunities to integrate innovative technologies into the 
energy delivery systems required for each scenario.  

6. On Terminal Investments Assessment 

Assess the infrastructure needed on port terminals to get power from the fence line to its 
end use.  

 Identify the infrastructure investments needed on port facilities for each energy 
demand scenario including but not limited to:  

i. Ocean-going vessel shore power 
ii. Electric cargo-handling equipment charging 
iii. Zero emission truck charging 
iv. Tug shore power and zero emission tug charging 
v. Charging and/or grid connection for switching locomotives 
vi. Green hydrogen generation and fueling 
vii. Conservation projects 
viii. Energy innovation projects (i.e. storage, microgrids, generation, etc.) 

 Develop high level cost estimates for infrastructure upgrades at each facility for 
each scenario. If feasible, break these estimates out by sector (i.e. shore power, 
CHE, light duty vehicles, etc.).  

 This work should allow future implementation to pivot between scenarios based on 
technology progression, the policy landscape, and the funding landscape.  

7. Energy Resilience Assessment 

Assess how would we continue to operate if the grid goes down. Identify backup power 
resources needed to keep critical infrastructure functioning during disruptions.  

 Identify backup necessary backup power resources.  

 Identify ways to design infrastructure that maximizes resiliency during grid 
disruptions.  

 Consider design considerations given the potential challenges associated with sea-
level rise.  

8. 10-year Infrastructure Development Strategy 

Create a flexible strategic plan for making infrastructure investments to support the 
transition to zero emissions.  

 Project the most likely load increases by facility over the first 10 years of strategy 
implementation based on commercial outlook and strategic priorities.  

 Identify key investments that will be needed on the utility side to meet the projected 
loads. 

 Identify key investments on port property that will be needed to support future 
loads and end uses (i.e. charging, shore power, etc.) 

 Identify additional inspection and maintenance needed.  
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 Identify opportunities for conservation projects. 

 Develop prioritization of investments, prioritizing investments at facilities where the 
near-term use is more certain and deprioritize facilities where there is more 
uncertainty. Allow for adaptive management of infrastructure development strategy 
based on customer needs, technology progression, the policy landscape, and the 
funding landscape.  

 Develop a joint funding strategy with TPU for delivering utility side upgrades. 
Consider non-traditional utility-customer business models that can provide 
incentives.  

 Develop a funding strategy for delivering infrastructure upgrades needed on port 
property. Consider non-traditional utility-customer and port-tenant business models 
that could provide incentives.  

9. Detailed Cost Estimates and Capital Planning 

Perform more detailed cost estimates for key projects that includes preliminary 
engineering and site evaluation.  

 Perform detailed cost estimates including site exploration and preliminary design 
for key projects identified in the Infrastructure Development strategy. These cost 
estimates should be sufficient for inclusion in grant applications and capital 
planning 

 From these cost estimates, build a plan of finance to deliver the infrastructure 
improvements.  

10. Produce a report that contains the information detailed in the first 9 tasks and 
provide all data gathered as part of the project.  

Deliverables: 

 Electrification Roadmap Report 

 Excel spreadsheets containing all data gathered and produced to meet the above 
deliverables.   

Schedule: 

Staff plan to advertise the project for bid as soon as possible if approved by Managing 
Members and our goal is to complete the project by April of 2023.   

E. FINANCIAL IMPLICATIONS 

The NWSA’s Capital Investment Plan allocates $330,000 for this project and the Port of 
Tacoma’s Capital Investment Plan allocates $50,000. We project that $300,000 of the 
combined funds will be allocated to consulting and $80,000 will be allocated for staff time.  

F. ATTACHMENTS TO THIS REQUEST 

 Computer slide presentation 
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Project Authorization
South Harbor Electrification Roadmap

As referenced in NWSA Resolution No. 2020-02, Exhibit A, 
Delegation of Authority Master Policy, Paragraph 8.c.iii., states 
project costs exceeding $300,000 require approval from Managing 
Members.

Request project authorization in the amount $280,000, for a total 
authorized amount of $330,000, for work associated with the 
South Harbor Electrification Roadmap, Master Identification No. 
201117.01.

2



Motivation – NWPCAS
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Motivation – NWPCAS
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Motivation – Coordinated Course 2035
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SHERM – Project Goals

• Identify upgrades necessary to 
support ZE operations

• On terminal

• In utility grid

• Estimate costs of necessary 
upgrades

• Assess energy innovation 
opportunities

• Create infrastructure 
development strategy

6

Benefits: 
• Plan for the infrastructure needed on the 

Tideflats to achieve the NWPCAS vision
• Better understand the costs of implementing 

zero emission technology
• Prepare ourselves for future external 

funding opportunities
• Prepare for future customer needs



Scope: Operational
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Scope: Geographic

 General Central Peninsula
o Husky Terminal (Piers 3 and 4)
o North Intermodal Yard (NIM)
o East Sitcum Terminal
o Terminal 7
o Port of Tacoma Maintenance Building

 Washington United Terminals (WUT)
 Pierce County Terminal (PCT)
 Lot F Truck Queue facility
 West Sitcum/Matson Terminal
 TOTE Terminal
 South Intermodal Yard (SIM)
 East Blair One Terminal
 Blair Terminal
 Marshall Avenue Auto Facility
 Taylor Way Auto Facility
 West Hylebos Facility
 Port of Tacoma Maintenance Building
 Port of Tacoma Administration Building
 Fabulich Center (Security Fleet HQ)
 Earley Business Center
 Prologis Business Park
 Tacoma Grain Terminal
 Trucking needs on/near port property
 Other commercial/industrial facilities as needed
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Detailed Study Scope

Task 1 – Landscape analysis

Task 2 – Baseline energy use 
assessment

Task 3 – Develop future 
energy demand scenarios

Task 4 – Distribution capacity 
analysis and infrastructure 
needs assessment

Task 5 – Innovative energy 
technologies assessment

Task 6 – On terminal 
infrastructure needs assessment

Task 7 – Energy resilience 
assessment

Task 8 – Detailed cost estimates 
and capital planning

Task 9 – Infrastructure 
development strategy
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Schedule and Financial Implications

Item Cost

Consultant $300,000

Staff $80,000

Total $380,000

Sources of funds
• The NWSA’s CIP includes $330,000 

for this project
• The Port of Tacoma’s CIP includes 

$50,000 for this project

Item Timeline

Put out for bid September 2021

Hire consultant October 2021

Begin work October 2021

Substantial completion Q2 2023

Schedule

Financials
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Questions?

Request project authorization in the amount 
$280,000, for a total authorized amount of 
$330,000, for work associated with the South 
Harbor Electrification Roadmap, Master 
Identification No. 201117.01.
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