
SEVENTH AMENDMENT
TO AMENDED AND RESTATED AGREEMENT NO. 17-3425-A

BETWEEN THE CITY OF LOS ANGELES AND
WABTEC TRANSPORTATION SYSTEMS, LLC 

THIS SEVENTH AMENDMENT to the Amended and Restated Agreement No. 17-
3425-A (“Agreement”) is made and entered into by and between the CITY OF LOS 
ANGELES, a municipal corporation (“City”), acting by and through its Board of Harbor 
Commissioners (“Board”), and WABTEC TRANSPORTATION SYSTEMS, LLC 
(“Wabtec” or “Consultant”) as follows: 

WHEREAS, the Agreement has allowed City and Wabtec to develop the Port 
Optimizer to provide a single information window to support enhanced maritime supply 
chain performance; and 

WHEREAS, the California Governor’s Office of Business and Economic 
Development (“GOBiz”) awarded City a $7,950,000 grant to further develop three projects 
for the Port Optimizer, namely the CalPorts for Interoperability Project (Grant Agreement 
Number CPDIP2024-L08), the Universal Appointment System with AI Enhancement 
Project (Grant Agreement Number CPDIP2024-L09) and the Carbon Intensity Gateway 
Port of Los Angeles Project (Grant Agreement Number CPDIP2024-L10) (collectively 
“GOBiz Projects”); and 

WHEREAS, this Seventh Amendment authorizes the parties to implement the 
GOBiz Projects as part of the Port Optimizer pursuant to the terms and conditions of the 
Agreement and the GOBiz Projects Grant Agreements; and 

WHEREAS, this Seventh Amendment will also modify certain projects set forth in 
the Sixth Amendment, as set forth herein; 

NOW, THEREFORE, IT IS MUTUALLY AGREED AS FOLLOWS: 

1. Additional compensation in the amount of Seven Million Nine-Hundred Fifty
Thousand Dollars ($7,950,000) is added to the Agreement. 

2. Section V. Compensation and Payment, Subsection B, is hereby removed
and replaced in its entirety, as follows: 

"B. The maximum amount payable under this Agreement, including 
reimbursable expenses (See Exhibit A-1 Seventh Amendment and Exhibit B), shall 
be Forty-One Million Five Hundred Fifty Thousand Four Hundred Twenty Dollars 
($41,550,420)."

3. Section XX. Damages and Liability, is amended to add Subsection C.,
as follows:

“C. The parties acknowledge that in compliance with the terms of this 
Agreement, City shall pay Consultant for services provided for the California 
Governor’s Office of Business and Economic Development (“Go-Biz”) Projects set 
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forth in Exhibit A-1 Seventh Amendment, Base Items A44 to A46, prior to City 
receiving grant funds from GOBiz, i.e., GOBiz will be reimbursing City for funds 
already paid by City to Consultant.  Therefore, notwithstanding anything in this 
Agreement to the contrary, and solely with respect to the GOBiz Projects shown as 
Base Items A44 to A46 in Exhibit A-1 Seventh Amendment, the parties agree that if
1) City pays Consultant for services provided pursuant to any GOBiz Project and 2) 
GOBiz determines that Grant Agreement funds cannot be paid to City due to failure 
to comply with the relevant GOBiz Project Grant Agreement terms, and 3) in the 
reasonable determination of the Executive Director such failure to comply is 
attributable to Consultant in performing the services for the GOBiz Project at issue, 
then Consultant shall either, at the mutual agreement of the Executive Director and 
Consultant, a) credit City such funding amounts not paid by GOBiz to the City, which 
credits shall be applied to other non-GOBiz Projects under the Agreement or b) return 
such funds paid by the City to Consultant that will not be reimbursed by GOBiz to the 
City under the Grant Agreements.” 

 
4. “Exhibit A-1 Sixth Amendment” is removed in its entirety and replaced with 

“Exhibit A-1 Seventh Amendment” which is attached hereto and made a part hereof.
 
5. The parties hereby agree that the Scope of Work approved under the Sixth 

Amendment is modified as follows and as reflected in Exhibit A-1 Seventh Amendment;  
Base Item A38 (Export Module (Phase 1) – Data Integration, UX) the Scope of Work 
remains the same and the budget is reduced from $1,000,000 to $500,000; and Base 
Item A39 (Warehouse Capacity Visibility (Phase 1) – Data Acquisition, UX development, 
3rd Party API Integration) is removed from the Scope of Work and the budget reduced to 
zero dollars. 

 
6. The parties hereby agree that Base Items A44 through A46 shown on 

Exhibit A-1 Seventh Amendment are three separate projects to enhance the City’s Port 
Optimizer, said projects fully funded by grant awards from the California Governor’s Office 
of Business and Economic Development (“Go-Biz”) and set forth in three Grant 
Agreements attached hereto as Exhibits I, J, and K (collectively “Grant Agreements”). 
Consultant herby confirms that it has the skills, expertise and capability to deliver to City 
the three projects as set forth in the Grant Agreements.  Consultant further agrees that, 
solely as it relates to the work being provided by Consultant, Consultant shall be bound 
by the terms and conditions of the Grant Agreements, including the Scope Of Work, 
deliverables, budget and schedule, solely as it relates to the scope of work being provided 
by Consultant. 

 
7. Exhibit I, GOBiz Agreement Number CPDIP2024-L08 “CalPorts for 

Interoperability” Project and the “CalPorts for Interoperability Port of Los Angeles Grant 
Proposal” are attached hereto and made a part hereof.  

 
8. Exhibit J, GOBiz Agreement Number CPDIP2024-L09 “Universal 

Appointment System with AI Enhancement” Project and the “Universal Appointment 
System for AI Enhancement Port of Los Angeles Grant Proposal” are attached hereto 
and made a part hereof.  
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9. Exhibit K, GOBiz Agreement CPDIP2024-L10 “Carbon Intensity Gateway 
Port of Los Angeles” Project and the “Carbon Intensity Gateway Port of Los Angeles Grant 
Proposal” are attached hereto and made a part hereof.

 
 Except as amended herein, all remaining terms and conditions of Amended and 
Restated Agreement No. 17-3425-A shall remain in full force and effect. 
 

Subject to the provisions of Charter Section 373, the effective date of this 
Amendment shall be the date of its execution by the Executive Director upon authorization 
of the Board.  Consultant is aware that pursuant to Charter Section 373 and Administrative 
Code Section 10.5, this Amendment requires approval by City Council prior to becoming 
effective. 

 
 
/ / / / / 
 
/ / / / / 
 
/ / / / / 

 
Signatures Follow on Next Page   
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Seventh Amendment to Amended and Restated Agreement No. 17-3425-A � Budget 
Stamp Information 

Date: 09/11/24  
Contractor/Vendor Name: Wabtec Transportation Systems, LLC 

                         
Account #  54310 W.O. #  

Ctr/Div #   0640  Fac. #   

Proj/Prog #  000  

 Budget FY:   Amount:  

  24/25 $ 4,650,000 

  25/26 $ 3,300,000 

  *TOTAL $ 7,950,000 

   

For Acct Div. Use Only:    

Verified by:   

Verified Funds Available: 

Date Approved:   

.  
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EXHIBIT A-1 (Seventh Amendment)

Statement of Work and Compensation 

Base Items Qty Unit Unit Price Total Not-To-Exceed 
Amount

A1
TERMINAL Data 
Acquisition 5 Each $90,630.00 $453,150.00 

A2
TERMINAL Data 
Implementation 5 Each $211,470.50 $1,057,352.50 

A3 Export data functionality 6 Each $50,505.00 $303,030.00 
A4 API Implementations 6 Each $15,500.00 $93,000.00 

A5 SHIPPING LINE Data 
Acquisition 11 Each $83,077.67 $913,854.37

A6 SHIPPING LINE Data 
Implementation 11 Each $193,847.92 $2,132,327.12 

A7 

Enhanced data 
architecture to support 
the additional gov’t data 
feeds available; and 
associated security 
requirements 

1 Each $151,050.00 $151,050.00 

A8 Hosting, Managed 
Services, Support 24 Monthly $76,923.07 $1,846,153.68 

A9 Identified Enhancements 
(as per following pages) 1 Lot $367,200.00 $367,200.00 

A10 RAILROAD: Data 
Implementation 1 Each $151,050.00 $151,050.00 

A11 Contingency TBD TBD TBD $2,618,748.00 
A12 Pilot Drayage Application 1 Each $368,105.50 $368,105.50

A13
Automatic Ingestion of 
Delivery Orders from 
Trucking Companies

1 Each $100,000.00 $100,000.00

A14 Dangerous Goods Display 
Platform 1 Each $100,000.00 $100,000.00 

A15 Ports Volumes Reports 
Page 1 Each $100,000.00 $100,000.00 

A16 
Hosting, Managed services 
and support, 11/4/2019-
11/3/2022

36 Each $25,000.00 $900,000.00 

A17 

Cyber Security 
enhancement platform 
monitoring and support, 
11/4/2019-11/3/2022

36 Each $25,000.00 $900,000.00 

A18 Analytics platform 
monitoring and runtime 36 Each $25,000.00 $900,000.00 
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A19 Empty Returns 
Enhancements 1 Each $100,000.00 $100,000.00

A20 Port Authority KPI 
Dashboard 1 Each $418,651.18 $418,651.18 

A21 Container Life Cycle API 
Extensions 1 Each $100,000.00 $100,000.00 

A22 API Store for Connected 
Port 1 Each $153,846.14 $153,846.14

A23 Purchase Order Tracking 
Pilot 1 Each $553,851.18 $553,851.18

A24 Dual Transaction Incentive 
Program 1 Each $250,000.00 $250,000.00 

A25 Empty Availability 
Reporting 1 Each $50,000.00 $50,000.00 

A26 Long-Range Volume 
Forecasting 1 Each $50,000.00 $50,000.00

A27 Extended Railroad Data 
Reporting 1 Each $50,000.00 $50,000.00

A28 On-Boarding Advanced API 
Connectivity 1 Each $50,000.00 $50,000.00 

A29 
Hosting, Managed 
Services, Support, 11/4/22 
– 11/3/26

48 Monthly $50,000.00 $2,400,000.00 

A30 Analytics Platform,
11/4/22 – 11/3/26 48 Monthly $25,000.00 $1,200,000.00 

A31 Cyber Security Platform,
11/4/22 – 11/3/26 48 Monthly $25,000.00 $1,200,000.00 

A32 Contingency TBD TBD TBD $1,250,000.00 

A33 
Gateway Project (FHWA 
Grant) – Year 1, See 
Exhibit I 

TBD TBD TBD $2,000,000.00 

A34 
Gateway Project (FHWA 
Grant) – Year 2, See 
Exhibit I 

TBD TBD TBD $2,000,000.00 

A35 
Gateway Project (FHWA 
Grant) – Year 3, See 
Exhibit I 

TBD TBD TBD $1,500,000.00 

A36 Control Tower 
Enhancement-Incentive 
program dashboard 

1 Each $500,000 
 

$500,000 
 

A37 

Universal Appointment 
System–  Data Acquisition, 
Integration of 3rd Party 
API, UI Integration, 
Backend Pipeline 
Development

1 Each $2,000,000 
 

$2,000,000 
 

A38 
Export Module (Phase 1) –
Data Integration, UX 1 Each $500,000 $500,000 
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Development, Data 
Acquisition, Backend 
integration 

A39 

Warehouse Capacity 
Visibility (Phase 1)– Data 
Acquisition, UX 
development, 3rd Party 
API integration

1 Each $0 $0 

A40 

Control Tower Updates –
Additional Control Tower 
dashboards, including 
trending for Vessels, gate 
moves, empties 

1 Each $500,000 $500,000 
 

A41 Data Services – Marine 
Exchange ETA/ATA Data 12 Each $2,500 $30,000 

A42 Data Services – Envase 
Truck Turn Time Data 12 Each $7,000 $84,000 

A43 Contingency TBD TBD TBD $1,886,000 

A44 
CalPorts – Discovery, Data 
Modeling, Data 
Foundation

  $1,320,000 

A45 

Universal Appointment 
System (Phase 2) - Data 
Acquisition, Integration of 
3rd Party API, UI 
Integration, Backend 
Pipeline Development 
(POLB)

  $2,930,000 

A46

Carbon Intensity Gateway 
– Discovery, Data 
Ingestion, Data Modeling, 
UX/UI Development, 

$3,700,000

   

A1-A46 Sub-Total $40,231,369.67 
Portal Pilot Sub-Total $1,319,050.00 

TOTAL: $41,550,419.67 

Note:  As-needed options will be issued via written directive from the Executive Director, or designee. 
 
For the purpose of clarity, the items listed above, which include the Gateway Portal and all associated 
intellectual property rights (including without limitation the data generated by the Service Offering), are 
part of the Service Offering as that term is defined in Exhibit H of this Agreement and are therefore wholly 
owned by Consultant pursuant to Section XXI.C of this Agreement.  
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Description of Fifth Amendment Scope Items, A24-A35: 

A24 – Dual Transaction Incentive Program Implementation and Management, including data acquisition 
and ingestion of additional Marine Terminal gate data in order to quantify and report Dual Transaction 
performance by trucking company, including performance metrics, via direct reports and user interface.  
 
A25 – Empty availability reporting by carrier/by terminal, including specific values from SSLs, through color 
coded dashboard widgets within Port Optimizer Track and Trace/Control Tower.  This would include data 
acquisition and implementation of new empty management data. 
 
A26 – Long-range volume forecasting for both import and export cargo for the Port of Los 
Angeles.  Including acquisition of import booking data from SSLs, data analysis of EDI 301 booking data, 
including advanced analytic metrics and reporting (via special reports and Control Tower user interface 
elements.) 
 
A27 – Extended Railroad data reporting, including well-car performance metrics and additional Rail 
Gateway Performance Scorecard metrics.  This will include data acquisition and implementation of 
additional rail data from both Class 1 railroads that service the port complex as well as short line rail data 
from the PHL.  Work would include both special reports and Port Optimizer Track and Trace/Control Tower 
UI development. 
 
A28 – On-boarding-Advanced API connectivity for Truckers and BCOs, specifically focusing on TMS API 
connectivity within the LMC community to increase/attract more users via easy data access.  Design and 
implementation of both read and write APIs to allow direct connection with LMC TMS systems, including 
acquisition and ingestion of LMC data into Port Optimizer Data Foundation.  Speed-Cost associated with 
the ability to be agile and flexible for ‘go to market’ programs and projects as determined by the Port by 
shifting development teams work to speed-up/focus on delivery of the project. 
 
A29 – Additional hosting as more data being ingested increases the cost of hosting. 
 
A30 – Analytics platform monitoring and runtime 
 
A31 – Cyber Security enhancement platform monitoring and support 
 
A32 – Contingency 
 
A33 – A35 – Port of Los Angeles Gateway Project.  See Exhibit I - FHWA ATCMTD Award No. 
693JJ32350006 Cooperative Agreement, Section A.6 Deliverables. Specific yearly deliverables to be 
agreed upon between Wabtec and the Port of Los Angeles and defined through Port of Los Angeles 
directives and to be aligned to Exhibit I – Section II – Summary Budget Information. 
 
Description of Sixth Amendment Scope Items, A36 – A43: 

*** Please note changes below to previously approved items A38 and A39 *** 

A36 – Control Tower Additions including the following new sections: Single/Dual Transactions by day with 
rolling 30-day view; Truck/Rail Gate move chart showing total moves per day by modality for a rolling 30-
days; 30-day rolling average trend charts for all “on-terminal” containers, including loaded, empty, and 
exports; Incentive Program maintenance dashboard, with detailed information of dual/single transactions, 
average turn times, monthly percentage of duals, and Incentive program TEU counts for all POLA 
terminals, updated monthly 
 
A37 – Universal Appointment System (Phase 1) – Addition of a universal appointment system into Port 
Optimizer Track and Trace that would allow users to create/change/delete appointments at all six POLA 
marine terminals through a single user interface, including visibility of required truck/load information 
through connections into the existing terminal appointment systems. Users will have the ability to view 
open slots across all terminals and make selections through a graphical interface.  Real-time appointment 
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KPIs per customer/per terminal will be available based on usage.

A38 – Export Module (Phase 1) – Improved monitoring of export cargo into the Port of Los Angeles 
utilizing carrier/CBP manifest data, rail data, and truck data, including visibility into Port Optimizer Track 
and Trace and Port Optimizer Control Tower.  Control Tower will include new Export data modules with 
both current and historical data trends, advanced export visibility and improved container availability 
metrics.  The Unit Price for this item is reduced to $500,000 (from the previously approved $1,000,000) 
and Consultant will provide $500,000 of in-kind services.  The Scope of Work will remain the same. 
 
A39 – Warehouse Capacity Visibility (Phase 1) – REMOVED FROM SCOPE OF WORK. 
[Visibility of warehouse capacity within Southern California/other defined regions through integration with 
existing warehouse management systems (i.e. Majestic, SAP, etc.) Creation of visibility dashboards within 
Port Optimizer Control Tower including ability to search by region through geo-mapping. 
A40 – Control Tower Updates – Additional Port Optimizer Control Tower dashboards displaying cargo 
trends at the Port of Los Angeles, including dwell, turn-times, velocity, and capacity.] 
 
A41 – Data Services (Marine Exchange) – Costs associated with acquisition of Vessel ETA/ATA 
information for both POLA and POLB, including API feed ingestion and processing of data. 
 
A42 – Data Services (Envase) – Costs associated with acquisition of Truck Turn Time data for all 
terminals at POLA and POLB, including near-real time updates of on-terminal and outside the gate queue 
wait times including API feed ingestion and processing of data. 
 
A43 – Contingency 
 
Description of Seventh Amendment Scope Items, A44 – A46: 

A44 – CalPorts - Discovery, planning, and design of a metrics/KPI dashboard tool designed to work as 
both a mobile and desktop application, including user interface layout, widget design, and data 
requirements. Development of backend data foundation including the definitions and modeling of inbound 
data elements required to populate on-screen user interface sections and required outputs for direct 
reports. Ingestion and integration of required data feeds from CA state ports as part of participation in the 
program. 
 
A45 – Universal Appointment System (Phase 2) – Discovery, planning, and design of Universal 
Appointment System (Phase 2) including data ingestion and integrations of associated terminal APIs, 
data modeling and inclusion into the data foundation. User Interface updates including design, 
development, and implementation. Cooperative development with POLB per MOU requirements for joint 
development. 
 
A46 – Carbon Intensity Gateway - Discovery, planning, and design of Carbon Intensity Gateway including 
data ingestion and integrations, data modeling and inclusion into the data foundation.  User Experience 
and Interface creation including design, development, and implementation. Creation and implementation 
of GHG/Particulate algorithm/metric calculations.  
 
 
Definitions: 

API:  Application program interface (API) is a set of routines, protocols, and tools for building software 
applications.  (Terminal operators have requested to have data to interface with their specific TO systems 
via API.) 

Contingency:  Unforeseen Work, including but not limited to design and requirements analysis for potential 
future feature/functions; additional feature/functions (example, empty container returns), and other work 
required to accomplish City’s objectives for the portal. Negotiated price may be lump sum or hourly.  If 
hourly, the rate shall be $225/hour. 
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Data acquisition: Interaction with customer (along with POLA), determining data availability, initial data 
analysis, data communications establishment and initial data throughput testing.  

Data implementation:  Parsing, mapping, filtering, cleansing of customer data to meet the requirements 
of the portal.  
 
Export data functionality:  Includes the export data relevant at APMT to enable a more enhanced view of 
empty container return information, as well as relevant export information visibility to assist in facilitation of 
more efficient export throughput.   
 
Hosting, Managed Services, Support:  Includes the hosting in a cloud environment, essential managed 
services to support the onboarding and usage of the tool, streamlined management of BCO data, Wabtec’s 
24 x 7 customer support.  Also includes the general maintenance enhancements from pilot phase 1 input 
received and prioritized jointly between POLA and Consultant.    
 



 
 

Exhibit I 
 

GoBiz Agreement Number CPDIP2024-L08

CalPorts for Interoperability Project 
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CALIFORNIA PORT DATA PARTNERSHIP 

MEMORANDUM OF UNDERSTANING 
BETWEEN 

THE PORT OF HUENEME 
AND 

THE PORT OF LONG BEACH 
AND

THE PORT OF LOS ANGELES
AND

THE PORT OF OAKLAND
AND 

THE PORT OF SAN DIEGO 

WHEREAS, in June of 2022, Governor Gavin Newsom signed the California 
Budget Act of 2022, which included an unprecedented and historic multi-billion-
dollar state investment to support and enhance goods movement and the 
supply chain, including port and freight infrastructure, climate adaptation and 
resiliency, workforce training, zero-emission vehicle deployment, grid support 
and grid reliability, and port data system development. 

WHEREAS, this budget includes a one-time state investment of thirty million 
dollars ($30,000,000) that will support direct cloud-based port data system 
development at California’s containerized ports and support emerging data 
aggregation and analysis to support freight and supply chain efficiency. 

WHEREAS, California is the Nation’s preeminent global goods movement 
gateway: California’s twelve ports are responsible for handling forty percent of 
all containerized imports and thirty percent of all containerized exports in the 
United States.

WHEREAS, of these twelve ports, the five ports that handle containerized cargo 
are the Port of Hueneme, the Port of Long Beach, the Port of Los Angeles, the 
Port of Oakland, and the Port of San Diego.

WHEREAS, the Port of Hueneme is a vital hub for global maritime trade, and 
significantly contributes to the economic health of Ventura County and 
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Southern California. The Port of Hueneme generates $14.9 billion in annual trade 
value, provides $2.2 billion in overall economic impact, and provides more than 
20,032 direct, indirect, induced and influenced jobs regionally.

WHEREAS, the Port of Long Beach is recognized as one of the world’s busiest 
seaports providing nearly 7,600 acres of wharves, state-of-the-art cargo 
terminals, roadways, rail yards, and shipping channels.  As a public landlord 
port, it is tasked with managing a variety of environmental conditions while 
emphasizing sustainability to ensure that shipping terminal services by private 
operators continue uninterrupted; and to serve as a good partner to 
neighboring property owners and communities while remaining a favored port 
within the shipping industry. 

WHEREAS, the Port of Los Angeles is among the busiest seaports in the world and 
a global model for security, sustainability, and social responsibility. It delivers 
value by providing superior infrastructure and promoting sustainable and 
efficient operations that maintain its essential role in the national and state 
economy. Consistent with the State Tidelands Trust, the Port of Los Angeles is 
committed to managing resources and conducting developments and 
operations in both an environmentally and fiscally responsible manner. 

WHEREAS, the Port of Oakland, a public landlord port, oversees 20 miles of 
waterfront and loads and discharges 99% of containerized goods moving 
through Northern California, and leads U.S. ports in the value of agriculture 
products exported ($6.7 billion). The Port of Oakland generates 98,000 jobs in the 
region and is responsible for $1.5 billion of local purchases. 

WHEREAS, the San Diego Unified Port District (Port of San Diego) is a vital 
economic engine for the San Diego region and the State of California, providing 
maritime commerce, trade, recreational opportunities, tourism, and 
environmental protection on behalf of the citizens of California. The Port of San 
Diego, through its diversified activities, generates $24.6B in overall economic 
impact, and provides more than 37,000 Direct Jobs regionally. The Port of San 
Diego is also a federally designated Strategic Port, providing facilities and 
services for vital logistical movements of the US military and national security.

WHEREAS, this Memorandum of Understanding (MOU) by and between the Port 
of Hueneme, the Port of Long Beach, the Port of Los Angeles, the Port of 
Oakland, and the Port of San Diego, hereinafter referred to collectively as “the 
Participants” is entered into so as to cooperatively advance computerized and 
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cloud-based port data system development with the aim of achieving 
Interoperability. 

WHEREAS, Interoperability is defined as the ability for a port’s computerized and 
cloud-based data systems to securely share information and expedite 
information across port users and relevant transportation providers, including 
other port or public sector-based, computerized, and cloud-based cargo data 
systems as needed, in support of operational improvement, and efficiency, and 
emissions reductions.

WHEREAS, the Participants recognize that supply chain data sharing is critical to 
enhancing goods movement efficiency, to growing the economic 
competitiveness of California’s goods movement sector, to increasing system
capacity, and improving freight system resilience. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
all partners in goods movement across the supply chain in advancing cloud-
based data system development, including truckers, rail, labor, importers and 
exporters, warehousing, terminal operators, ocean carriers, and government 
agencies. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
industries in California across the supply chain in advancing cloud-based data 
system development, including but not limited to: agriculture, retail, 
manufacturing, energy, building and construction, transportation, aerospace 
and defense, technology, entertainment, tourism, biotechnology, logistics and 
warehousing, utilities, and natural resource management. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall not, in any way, track or monitor labor, including, but not 
limited to, productivity metrics, or systems that would infringe on a collective 
bargaining agreement or workers’ right to collectively bargain. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall be computerized, cloud-based, and should aim to achieve 
interoperability. 

NOW, THEREFORE: 
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SECTION I 

PURPOSE

This MOU is to confirm the intent of all Participants to work towards 
interoperability, as defined, of their respective cloud-based data systems with a 
common goal of supporting improved freight system resilience, goods 
movement efficiency, emissions reduction, and economic competitiveness. 

SECTION ll

AREAS OF COOPERATION 

The Participants will confer, discuss, cooperate, and exchange information, to 
the extent each Participant in its sole discretion deems appropriate, on subjects 
focused on strengthening interoperability between the Participants’ data 
sharing systems, including but not limited to:  

A. Development of use cases and applications that support operational 
improvement, efficiency, and emissions reductions; 

B. Outlining of key alignment points in order to achieve resultant 
interoperability with other container ports; 

C. Ensuring equitable access to data for users; 
D. Identification of data elements and data sources;
E. Identification of external entities in the supply chain for data sharing; 
F. Development of common definitions and standards for identified data 

elements; 
G. Ensuring data security and privacy;
H. User discovery and stakeholder engagement; 
I. Identification of public and private funding resources to support port 

data system development; 
J. Increasing public and industry awareness on port data system 

development; and 
K. Connecting and liaising with other local, state, and federal entities of 

government, private industry partners, and other interested parties to 
support interoperability and port data system development. 

SECTION III 

EFFECTIVE DATE AND TERM 
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This MOU is effective from the date of its signature and shall continue in effect 
until the earlier of the following occurs:

A. Three (3) years have lapsed from the effective date of the MOU; or
B. The Participants agree to extend the term of the MOU through written 

amendment. 

SECTION IV 

PARTICIPANTS POINTS OF CONTACT

The Participants designate their respective points of contact for communication 
and information exchange, as well as any notice required to be submitted 
under this MOU, as follows:

Points of Contact:  

Port of Hueneme: 
Aaron Valance  
IT Services Manager 

Port of Long Beach: 
Randall Smith
Assistant Director, Business Development.

Port of Los Angeles: 
Sheeba Varughese 
Director of Information Technology/Chief Information Officer

Port of Oakland: 
Pia Franzese 
Senior Maritime Projects Administrator

Port of San Diego: 
Renée Yarmy
Program Director, Maritime Sustainable Development  

SECTION V 

AVAILABILITY OF PERSONNEL AND RESOURCES  
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This MOU does not create any legally binding rights or obligations on any 
Participant.  

This MOU does not involve the exchange of funds, nor does it represent any 
obligation of funds by any Participant. All costs that may arise from activities 
covered by, mentioned in, or pursuant to this MOU will be assumed by the 
Participant who incurs them, unless otherwise stipulated and decided pursuant 
to a future written arrangement. All activities undertaken pursuant to this MOU 
are subject to the availability of funds, personnel, and other resources of each 
Participant.  

The personnel designated by a Participant for the execution of this MOU will 
work under the orders and authorization of the Participant and any other 
organization or institution to which the Participant belongs. The personnel’s work 
will not create an employer-employee relationship with another Participant or 
any other organization or institution. Under no circumstances, will any other 
Participant, or other organization or institution, be considered as a substitute or 
joint employer of the designated personnel.   

SECTION VI 

COMPLIANCE WITH APPLICABLE LAWS  

All activities undertaken pursuant to this MOU, and all personnel designated by 
the Participants for the execution of those activities undertaken pursuant to this 
MOU are subject to all applicable laws, including all laws applicable in the 
jurisdiction where the activities are performed. Such personnel, if visiting the 
other Participant to participate in an activity pursuant to this Memorandum of 
Understanding, will not engage in any activity detrimental to this MOU.  

SECTION VII 

INTERPRETATION AND APPLICATION 

Any difference or disagreement that may arise in relation to the interpretation or 
application of this MOU will be resolved through consultations between the 
Participants, who will endeavor in good faith to resolve such differences.   
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SECTION VIII 

NO LEGAL RIGHTS OR REMEDIES

Nothing in this MOU creates any legally cognizable or enforceable rights or 
remedies as to any Participant. In no event will any disagreement arising under 
this MOU —including, but not limited to, any alleged breach of, or 
nonperformance under, this MOU —give rise to any cause of action, or any legal 
or equitable remedy, in any forum whatsoever. Nothing in this MOU waives any 
sovereign immunity, or any other applicable immunity or defense, that any 
Participant may otherwise enjoy.

SECTION IX

FINAL PROVISIONS 

This MOU is not transferable except with the written consent of all the 
Participants. 

This MOU may be modified only by written agreement of all Participants 
specifying the date on which such modification is to become effective. 

If any provision of this MOU is held by a court of competent jurisdiction to be 
invalid, void, or unenforceable for whatever reason, the remaining section or 
provision not so declared shall, nevertheless, continue in full force and effect, 
without being impaired in any manner whatsoever. 

The termination of this MOU shall not affect the conclusion of the cooperation 
activities that may have been initiated during the time this MOU is in effect, 
unless the Participants mutually agree otherwise.  

It is expressly understood and agreed that this MOU embodies the entire 
understanding between the Participants regarding the MOU's subject matter.

IN WITNESS WHEREOF, this MOU is signed by the Participants below. 









Submission Instructions: Submit semiannual invoice summary with timing of respective quartarly report.  Category Expenditure Summary and 
Task Expenditure Summary should be additive each period, meaning that as progress is made, the history will also be reflected in the summary.  
Tabs 1 - 3: enter recipient header information.  Enter authorized budget and expenses by 1) category, 2) task and 3) vendor within corresponding 
tabs 1 - 3. 
Submit all invoices and reporting documents to: supplychain@gobiz.ca.gov and copy GO-Biz Program Manager, Angela Shepard 
angela.shepard@gobiz.ca.gov  
Resources: 
DGS State Administrative Manual: https://www.dgs.ca.gov/Resources/SAM/TOC

Filename format: Please save file exactly as "PO[/LA/LB/OAK/H/SD]_[year]-S[number]_invoice". Example: "POSD_2024-S2_invoice.xlsx"

Attach this invoice summary file to the Invoice Cover Page.
Invoice Cover Page Requirements:  to ensure timely processing and payment it is important that the Invoice Cover Page includes the required 
information

-Letterhead and logo
-Address and remittance payment address
-Invoice number
-Goods and/or services provided
-Amount needed to be paid
-Payment terms
-Tax applied if applicable
-Total amount



Category

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

Direct Labor -$                    -$                  -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                  -$                                #DIV/0! -$                                
Travel -$                    -$                  -$                                #DIV/0! -$                                
Equipment -$                    -$                  -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                  -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                  #DIV/0! -$                                
Indirect Costs -$                    -$                  -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Category

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

Direct Labor -$                    -$                                -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                                -$                                #DIV/0! -$                                
Travel -$                    -$                                -$                                #DIV/0! -$                                
Equipment -$                    -$                                -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                                -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                                #DIV/0! -$                                

Indirect Costs -$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Task Title and 
Number

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                  #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

Total -$                    -$                  -$                  #DIV/0! -$                                

Task Title and 
Number

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

-$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Name Rate Hours
Total (Rate x 
Hours)

Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Labor
Invoice Detail

Equipment

Material and Misc

Agreement Number:
Invoice Number:
Period covered by this request:



-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                
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Project Summary
(500 words max) 

CalPorts is a mobile application that would enable
information sharing by all California ports.  The 
application would serve as a dashboard, providing cargo 
visibility of cargo movement KPIs at the Port of Los 
Angeles and other participating ports (through 
standardized APIs).  Enhanced visibility of container 
movement information will help cargo owners optimize 
the flow of goods and reduce the time and cost 
associated with moving cargo. The application will 
provide data on the status of cargo, which will help 
reduce the risk of delays and disruptions and enable 
public and private sector actors to better anticipate 
operational issues, thereby reducing congestion and 
improving the overall efficiency of the supply chain. 
CalPorts would also provide a platform for sharing 
information on environmental performance, which would 
help promote sustainability and reduce emissions. 
Additionally, the application could be used to share 
information on port security, cyber security, and ports 
safety. This, in turn, would help cargo be transported 
securely, efficiently, and safely. Finally, the application 
could provide availability of Department of 
Transportation FLOW (Freight Logistics Operations 
Works) information for participating members through 
an access-controlled portal. 

CalPorts would consist of several modules and features 
such as the following:   

a. Ports Control Tower: Provides 
operational status and actionable 
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insights into such areas as terminal 
operations, container dwell, and vessel 
status. It would also offer analytics & 
KPIs as a single pane of glass view for 
Ports-wide analytics.  
b. Ports Instrument Cluster: Offers a 
mobile view of Ports congestion, Ports 
performance and health condition. 
Depending on data availability, this could 
also provide a general snapshot of a Port 
environmental index based on 
congestion and cargo flow.       
c. Bird’s Eye View: Offers a 
statewide view of equipment and 
movement of select assets, vehicles and 
fleets as enabled by the user to help 
visualize fleet assignment and 
distribution. This module would be 
applicable where GPS sharing is enabled 
and accessible to POLA and its 
technology partners.    
d. FLOW: An access-controlled 
section of the application designed for 
participants in the DOT’s Freight 
Logistics Operations Works (FLOW) 
program, including access to all enabled 
Federal-level data, including the ability to 
drill down for actional insights. 
Leveraging data sharing of federal 
agencies such as the Federal Maritime 
Commission (FMC) and USDOT to 
provide an enhanced view of the US 
cargo movement. 

Current project will consist of the Project 
Design/planning, including customer discovery, 
identification of required data elements, including 
modeling, creating of a data foundation, and ingestion 
of data sources.
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1. Introduction 
The global marine port and service industry is expected to reach an estimated $105.5 billion by 
2027 with a CAGR of 3.5% from 2021 to 2027 according to Globe News Wire. The major drivers 
for this market are the high growth of the marine freight transportation market and surging demand 
of containerized and bulk cargo. NB1 

In the United States, California ports handle over 40% of containerized cargo entering the nation, 
thanks to San Pedro Bay complex - comprised of the Port of Los Angeles and the Port of Long 
Beach - and the ports of Hueneme, Oakland, and San Diego (The Ports). Preserving California’s 
share of international container trade volume – and its related jobs and economic activity – will 
require advanced cooperation across multiple supply chain stakeholders to enable seamless 
goods movement and an enhanced cargo owner experience.   

California’s central role in global seaborne trade was highlighted during the recent Covid-19 
pandemic-induced supply chain disruption.  One of the major challenges identified was a lack of 
data sharing and information asymmetry across the maritime supply chain.  This was recognized 
by California Governor Gavin Newsom and the State Legislature with the inclusion of the 
California Container Port Data Interoperability Initiative in the California Budget Act of 2022. 

The Port of Los Angeles (POLA) is committed to strengthening supply chain data sharing and 
interoperability.  It has invested significantly in the last decade to securely manage, share, and 
expedite data across port users and relevant transportation providers, including private and public 
organizations.  This was possible through POLA’s Information Technology System, Cyber 
Security Center, Cyber Resilience Center, and Port Community System (PCS) platform.  POLA’s 
overall vision is to enable seamless sharing of timely, relevant data to improve supply chain 
efficiency, resilience, and sustainability.  

California and San Pedro Bay represent one of the most active ports in the world. POLA, being 
one of the busiest ports in the state of California, proposes to strengthen interoperability by 
building strong, reliable, and secure data systems. This will enable the Port’s computerized and 
cloud-based PCS to securely share information and expedite information to users and supply 
chain stakeholders to enhance data sharing, port efficiency, and supply chain emissions 
reductions.   

Therefore, as part of GO-Biz initiatives, POLA proposes a set of modules to be built on its existing 
Information Technology platform and augment it to achieve a greater interoperability among the 
port community system in California.  POLA’s proposed project under California Port Data 
Interoperability will address the following: 

a. Enabling the ports to securely share information and expedite information exchange 
between port users and relevant transportation service providers. 

b. Achieving congestion reduction and improvement of the quality of California residents who 
are using highways and roads leading to the Ports.  

c. Driving emissions reduction and enhancement of security and safety of Ports employees 
and customers.    

d. Providing a “lift and shift” interoperability model to other ports across the United States 
that will enable incentivizing data sharing and hence enhancing efficiencies in 
containerized cargo movement throughout the United States and its trading partners.  

1.1. Vision 
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POLA’s long term vision for cargo movement across the world is a seamless and a 
cohesive experience as it transitions from one transportation mode to another: from origin 
to destination. Further, the goal is to increase cargo velocity and capacity at the port while 
also increasing the efficiency of those moves. This implies the ability for the relevant ports’ 
IT systems to process and expedite information exchange across the supply chain 
ecosystem securely and reliably.  Supply chain stakeholders from private and public 
sectors must exchange certain information through their computerized and cloud-based 
cargo data systems to drive operator safety, operational improvement, efficiency, and 
emissions reduction. 

To uniformly make information easily available to the supply chain stakeholders, it first 
starts by establishing a sound and secure data foundation at the individual port.  Ports, 
however, may be in different stages of digitizing their operation and establishing a data 
foundation using standard IT protocols that allow for an easy flow of information can assist 
in that process. GO-Biz, through the California Port Data Interoperability initiative, will 
encourage the Ports to ensure the IT fundamentals are fully in place to enable building 
select port systems that will enable stakeholders to interface with other ports.  This 
interaction among ports will increase the efficiency of cargo movements through the ports 
and improve general port operations. 

Many government and private organizations have reached advanced levels of 
interoperability due to their critical mission and the security and safety risks in their 
respective industries. POLA is monitoring a few of them closely as a possible benchmark 
to avoid re-inventing the wheel and to learn from costly oversights as it embarks on its 
own interoperability initiatives. One example is the California Health and Human Services 
Data Exchange Framework. This is the statewide data sharing agreement that aims to 
enable real-time access and exchange of health information among health care providers 
and payers through any health information exchange network, health information 
organization, or technology that adheres to specified standards and policies. This 
framework is designed to accelerate and expand the exchange of health information 
among health care entities, government agencies, and social service programs and 
presents many similar attributes and pillars that can be benchmarked to the supply chain 
industry.   

Likewise, commercial aviation relies on interoperability between airports, TSA, airlines, 
and terminals to communicate and share data with each other about travelers. 
Interoperability in this case requires that passengers enroll only once at the point of origin 
and be seen and identified without further action from the passenger until their destination 
is reached.  Thus, many parallels can be drawn with container movement using a unique 
identifier with consistent, standardized movement data as it moves from its origin through 
intermodal locations, warehouses, Customs and Border Protection, and, ultimately, 
destination.  

Through its application under California Port Data Interoperability, POLA is proposing 
three projects that will complement each other, and together build on the existing systems 
that will drive interoperability even further from different angles. These projects will focus 
on digital initiatives that will improve visibility and information sharing, improve efficiency, 
and help optimize cargo movements, and help look to a future of better environmental 
outcomes, including greenhouse gas reductions, at the California ports.   



The Port of Los Angeles                                          CalPorts Mobile

                                        | P a g e 7

As a short-term vision, POLA’s objective is to eliminate silos within port systems and 
among the Ports in California and to introduce technologies that improve cargo velocity 
and increase information sharing. The benefits will help businesses optimize their supply 
chain, reduce operational costs, and thus help The Ports improve their overall 
performance. Through interoperability The Ports can collaborate more effectively with 
each other by sharing data such as shipping schedules, cargo volumes, and other critical 
information to help each other plan and optimize operations. This can help reduce 
congestion, improve efficiency, and enhance the overall performance of the supply chain. 

Exhibit 1: CalPorts Application mockups

POLA’s proposed CalPorts Mobile application is a major milestone to help the supply 
chain ecosystem in California benefit from data sharing on-the-go, while providing 
accessibility to stakeholders of relevant shipping data for smart and optimized decisions. 
The application builds upon the Port of Los Angeles’ existing Port Optimizer™ platform 
and compliments other access options such as raw data imports and exports, historical 
views, and predictive volumes.  Subsequently, CalPorts could provide API and data feeds 
to existing information from an API store platform into an existing Port Community System, 
a Port Information ERP system, or into the Freight Logistics Optimization Works (FLOW) 
program. Stakeholders would consequently be empowered to use the data in ways that 
suit their needs beyond viewing data in a mobile app.

1.2. Current State
Recent global events such as the COVID pandemic, cybercrimes, and wars (specially in 
Eastern Europe and the Middle East) have placed a spotlight on the critical role that supply 
chain plays in a healthy globalization effort. Larger ships have helped ports set new 
volume records across the globe to accommodate for natural trade increases which are
set by an increase in the global population.  However, this increase in volume brought new 
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operational complexities and cargo congestion. All of this comes at a time when consumer 
demand and expectations for delivery of goods are at an all-time high.   

 
Despite many efforts to bring ports together through digitization, new technologies, and 
alliances, the port community remains somewhat fragmented and siloed when it comes to 
data sharing and collaboration of information. This is a result of large supply chain 
communities that operate several disconnected systems that either don’t communicate 
with each other or have limited interoperability.  Some of this limited communication is 
either due to fear of losing competitive advantage or lack of future vision.   Consequently, 
trying to connect the dots through manual processes such as phone calls, emails and fax 
not only creates deficiency but also adds the risk of operator error.  
Furthermore, post the pandemic era, the global trade is seeing a gradual shift from 
Asia/United States to Latin America/United States.  This puts US based ports on the gulf 
coast and east coast to be well positioned to cater to Latin American markets which 
threatens some of the trade bound to the west coast including California.  A “Do Nothing” 
strategy means that the supply chain system continues to operate in a siloed fashion with 
localized benefits from digital enhancements but will most likely cost California a great 
deal of trade revenue dollars overall which will harm the economic health of the state.    
 

 
Exhibit 2: An example of a supply chain ecosystem operating in siloes

1.3. Proposed Future State
POLA proposes a statewide initiative that enables Interoperability between the Ports by 
establishing a digital foundation for the Ports and their stakeholders powering a mobile 
application allowing for visibility into current and historical port metrics and KPIs.  This 
mobile application will build on existing supply chain tools, including the Port Optimizer™ 
application, to bring mobile connectivity at the POLA side initially.   This capability could 
be scaled to the remaining Ports though data sharing via API, EDI, and other standardized 
data messaging formats.  Once CalPorts is enabled for all five Ports, it will represent a 
major step in Interoperability.  A successful deployment is an incentive for decision makers 
to consider California as an advanced supply chain hub.  This will help California not only 
sustain its competitive advantage as a Supply Chain leader but will ensure it helps in 
establishing collaboration standards.    

2. Scope 
2.1. Problem Statement 
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A study done internally at POLA in 2022 suggests that providing digitized modules such as 
Track and Trace and KPI Dashboards can shave more than 6,500 hours of manpower in 
calls and manual searches per year when inquiring about containers and general port 
operations.  This is equivalent to roughly $4 million USD of productivity loss per year at a 
single port. This estimate excludes the re-work and the negative impact of the decisions 
made by other stakeholders without the smart insights provided by such digital tools.  The 
study shows an example of lost productivity at a single port when data sharing is restricted 
and siloed. However, the impact of the lost productivity is much larger when the major ports 
within a state are unable to share relevant data that allow shippers, carriers, and beneficial 
cargo owners to have a full view of the freight demand in a simple and quick access. 
Enabling this type of access in a mobile application ensures that decision makers and 
operational actors always have the most current information possible while considering 
supply chain moves within the port.          

 

 
Exhibit 3: Productivity Study on data sharing - comparison Before vs. After digital implementation 

2.2. Current Data Systems and Processes 
Currently, the Port of Los Angeles builds and supports the Port Optimizer™ suite which is 
made up of two different applications, including a Track and Trace Module and Control 
Tower, a dashboard based KPI/Metrics tool that helps expose the operational health of the 
port.  CalPorts would specifically build upon the Control Tower application by helping to 
move this data into a more immediately accessible mobile application, including enhanced 
data and additional fields. 
 
Port Optimizer™ Control tower utilizes a myriad of different data sources, including direct 
EDI and API connections with Shipping Companies, Marine Terminal Operators, Dray 
Providers, Railroad Operators, Chassis Providers, the Port Authority, and selected, relevant 
3rd Party resources.  These data streams are normalized, sequenced and ultimately served 
back out into a web-based, desktop front-end via API connections.  The existing Port 
Optimizer™  is designed to accept multiple types of data including standardized formats 
such as EDI and APIs, but also more manual options such as spreadsheets, OCR, and 
emails. 

 
2.3. Proposed Solution 



The Port of Los Angeles                                          CalPorts Mobile
 

                                          | P a g e 1 0  

CalPorts (To be built as part of the Go-Biz proposal) is a mobile application that facilitates 
information sharing by California ports.  The application, when developed, would serve as 
a dashboard, providing cargo visibility at the Port of Los Angeles and other participating 
ports (through standardized APIs).  Enhanced visibility of container metrics would help 
cargo owners optimize the flow of goods and reduce the time and cost associated with 
moving cargo. The application would provide data on the status of cargo, which would help 
reduce the risk of delays and disruptions and enable public and private sector actors to 
better anticipate operational issues, thereby reducing congestion and improving the overall 
efficiency of the supply chain. The modules within CalPorts would be designed to be user-
friendly and easy to navigate, with intuitive visualizations that would allow users to quickly 
identify trends and patterns. The application would also be highly customizable and allow 
users to tailor the dashboards to their specific needs. CalPorts would be designed to be 
responsive, so it can be accessed from any device, including smartphones, tablets, and 
desktop computers. The application would also be highly secure with robust encryption and 
authentication features to ensure the safety of sensitive data. The application would provide 
a platform for sharing information on environmental performance which would help promote 
sustainability and reduce emissions. Additionally, the application would be used to share 
information on port security, cyber security, and port safety helping to allow cargo to be 
transported securely, efficiently, and safely. Finally, the application would provide 
availability of Department of Transportation FLOW (Freight Logistics Operations Works) 
information for participating members through an access-controlled portal. CalPorts will 
provide several modules and features such as the following:  

a. Ports Control Tower: Provides operational status and actionable insights into such 
areas as terminal operations, container dwell, and vessel status. It would also offer 
analytics & KPIs as a single pane of glass view for Ports-wide analytics. 

b. Ports Instrument Cluster: Offers a mobile view of Ports congestion, Ports performance 
and health condition. Depending on data availability, this could also provide a general 
snapshot of a Port environmental index based on congestion and cargo flow.      

c. Bird’s Eye View: Offers a statewide view of equipment and movement of select assets, 
vehicles and fleets as enabled by the user to help visualize fleet assignment and 
distribution.  This module would be applicable where GPS sharing is enabled and 
accessible to POLA and its technology partners.   

d. FLOW Link: An access-controlled section of the application designed for participants 
in the DOT’s Freight Logistics Operations Works (FLOW) program, including access 
to all enabled Federal-level data, including the ability to drill down for actional 
insights. FLOW is Initiated by the Biden-Harris Administration in May 2022 to 
“…Speed Up Delivery Times and Reduce Consumer Costs” through data exchange.  
The program is a government/industry partnership to exchange information between 
supply chain stakeholders and is made possible by USDOT/Bureau of 
Transportation. POLA’s objective is to integrate data leveraging the Bureau of 
Transportation Statistics (BTS) and FLOW participants. As of January 2024, FLOW 
participants consist of Beneficial Cargo Owner (BCO), Intermodal Equipment 
Provider (IEP), Logistics Real Estate, Marine Terminal Operator (MTO), Motor 
Carrier, Ocean Carrier, Rail Carrier, and Third-Party Logistics (3PL). This module 
aims at leveraging the maturity of other federal agencies such as the Federal 
Maritime Commission (FMC) and USDOT to provide an enhanced view of the US 
cargo movement. 
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Exhibit 4: Possible examples of CalPorts screens to be deployed under Interoperability

2.4. Scope of Work
The following is high level Scope of Work matrix summarizing the various tasks and sub-
tasks. It explains the activities required to deploy the CalPorts App, API development and 
FLOW integration. As part of the first phase of the CalPorts development, the team will 
focus on completing the discovery and planning of the application as well as backend 
development, including establishment of the data foundation, required data needs and the 
integration of those feeds, and mapping creation of potential future API connectivity.  UX/UI 
development is not part of this initial development phase and would be launched at a later 
date.

  

Task # Description Milestones and Deliverables

1.1 Discovery Research, collect and analyze CalPorts project 
information and plans.  Validate the scope of work, 
deadlines, and user experience expectations. Ensure 
necessary data in making technical and architectural 
decisions are available. Work with different 
stakeholders, including MTOs, Shipping Lines, BCOs, 
Dray Providers, Railroads, and others to ensure 
applicability of data and information.

1.2 Documentation Establish a repository for software engineers, UX 
designers and developers to store and maintain 
processes and functions to develop the application.  
Deliverables include planning, metrics, scheduling, 
estimation, and system documentation among others. 
Provide required project reporting to state agencies as 
required.

2.1 Data Acquisition Identifying data sources, from available stakeholders, 
acquire feeds converting data to a digital content and 
ensuring data feeds are complete and accurate.

2.2 Data Implementation Bringing data into the CalPorts data foundation, 
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including normalization, and sequencing of data and 
ensuring that data is split into the proper component 
database sections.

2.3 API Development API design and specification.  Complete and test API 
coding including error management.

3.1 Data Modeling Creation of representation of data, relationship, 
structure, constraints and rules of organization and 
data storage.  Completion of an Entity-Relationship 
Diagrams (ERDs).

3.2 Data Foundation Establishment of 
Database warehouse and  
Extract, Transform, Load (ETL) processes.

3.3 Access Controls Completing authentication, verification, and 
authorization processes for all users, including special 
access for certain users (FLOW participants). **Not 
included as part of GoBiz project Phase 1**

3.4 API 
Endpoints/Outputs

Define API endpoints and API data output in required 
format such as JSON and XML.  

4.1 UX Development Content organization by functionality and creation of 
sitemaps, wireframes, prototypes, and final app UX 
design. **UX Development not included as part of 
GoBiz project Phase 1** 

6.1 QA Testing   Execute Functional, performance, security and 
usability testing and User Acceptance Testing.  Defect 
repairs. **UI testing not included as part of GoBiz 
project Phase 1**

7.1 Deployment Final push of the code of CalPorts to the production 
environment including UI.  **UI not included as part 
of GoBiz project Phase 1**

2.4.1. CalPorts would include the following:  
a. POLA based Control Tower: This single pane of glass view for POLA analytics will 

offer insights such as TEU volumes, Truck Turn Times, Appointment Metrics Data, 
Days After Discharge and Volume Forecast.   

b. Ports Instrument Cluster: This module of CalPorts addresses port congestion, 
performance, and various health conditions. Depending on data availability, this 
module will interface with POLA’s Carbon Intensity portal (also presented under the 
GO-Biz California Port Data Interoperability program) to provide a general snapshot of 
the port environmental index based on congestion and cargo flow by providing a 
carbon intensity score by container for specific transportation modalities. 

c. Bird’s Eye View: This module offers a statewide view of equipment and movement of 
select assets, vehicles and fleets as enabled by the user to help visualize fleet 
assignment and distribution.  This module will be applicable where GPS sharing is 



The Port of Los Angeles                                          CalPorts Mobile
 

                                          | P a g e 1 3  

enabled and accessible to POLA and its technology partners.  Possible partners will 
vary from GPS and mapping providers in the state and the port such as ESRI.    

d. FLOW Link: Leveraging FLOW information from the Federal Bureau of Transportation 
Statistics, this module offers an access-controlled view designed for use by all FLOW 
participants.  The module offers an outlook of the Ports condition based on data from 
the Flow system and customizable by users.  The goal of this module is to provide a 
macro view of California Ports to maintain pulse of freight and marine activity 
compared to neighboring states and possibly the east coast of the United States 
(pending data availability). This module is based on FLOW Landside Ratio which 
represents data provided by supply chain stakeholders to understand the relationship 
between the incoming containers (demand) and the available assets to move 
containers (supply) at a given node, such as: Landside Ratio = (Aggregate gate 
demand at node) / (Aggregate supply at node) and (Containers discharged from 
vessels) / (Chassis or drayage trucks available to move containers). This module aims 
at leveraging the maturity of other federal agencies such as the Federal Maritime 
Commission (FMC) and USDOT to provide an enhanced view of the US cargo 
movement. 
 

2.4.2. CalPorts Exclusions 
At the initial deploy, CalPorts will only project data for the Port of Los Angeles, plus all 
federal FLOW participants until the existing MOU is executed between the remaining four 
Ports to make and share relevant data.  However, the application will be built using a data 
architecture design that provisions for additional data sources for the five Ports, including 
the development of APIs utilizing standardized data elements and the ability to import 
other existing data formats (EDI, XLSX, etc.).  Once the MOU is executed, the application 
will be able to display the functionality for all California Ports.  Furthermore, CalPorts will 
ultimately interface with other systems such as the Universal Appointment System, the 
POLA Gateway (developed as part of the DOT’s 2021 ATCMTD grant), and other future 
modules.   
 

3. Software Development, Cloud and System Architecture 
3.1. Software Development and Technical Collaboration 
The solution architecture for the existing digital supply chain platform is established to 
ingest data from various stakeholders.  This platform interfaces with the stakeholder’s 
ecosystem such as marine terminal operators, ocean carriers, rail operators, chassis 
providers, beneficial cargo owners and CBP among many others.  Through APIs, EDI, 
and other standard communication protocols, stakeholders can interface with the digital 
supply chain platform.  The existing platform is a cloud based, web-hosted desktop 
application and is currently not available in a mobile environment.  Hence the new content 
from this submission’s scope focuses on augmenting the existing platform to create a 
secure mobile environment with additional data feeds, dashboards, mapping integration 
and FLOW integration.  FLOW integration will capture FLOW data from the existing BTS 
portal and repackage it with enhanced analytics to stakeholders depending on their needs 
and business mission. As FLOW participation grows, our technical team envisions a larger 
opportunity to create further analytics that report market trends, supply vs. demand trends, 
and an economic outlook based on the activities reported.   
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Exhibit 5: CalPorts High Level Platform Architecture

3.1.1. Custom Solutions
Development of the CalPorts mobile application will require the creation of a new interface 
designed for mobile devices and which is compatible with any mobile browser.  These 
new interfaces will utilize common and familiar interactive elements that are consistent 
with effective user experience design principles.

Exhibit 6: CalPorts High Level System Design

Development of CalPorts will utilize Agile development principles with all work tracked 
through Rally software which tracks all features and associated user stories as the 
application progresses.  Engineering teams work on two-week sprint cycles with all written 
code subject to full regression testing with QA tollgates to validate user story completion 
prior to production deployment. Backend system will consist of three development 
environments, including Dev, Staging, and Production, each will mirror the other in both 
structure and data management to enable clean development and testing. Full interface 
control documents will be made available during the coding and development of the 
applications.
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The development environments will utilize AWS components and be entirely hosted in the 
cloud. In addition to being hosted on AWS servers, the development will include other 
AWS components such as S3, Elastic Search, RDS, etc. Confluent Kafka and DataDog 
alerting and monitoring will also be part of the architectural design. The final apps will be 
developed using resonsive web design to allow for both mobile and desktop support.  
CalPorts will not require any “on prem” hardware or software deployment. All code and 
development tools/environments are required to undergo full CATO (continuous 
authorization to operate) validation to ensure adherence to strict cybersecurity standards. 
 
The Port of Los Angeles will work with their existing technical partner in the development 
of the CalPorts app as it builds upon the work of the existing Port Optimizer™ application. 
All original data input into the system will remain the property of the original source data 
provider, while the ownership of any derived data, software, or other IP will be governed 
by the contract between the Port of Los Angeles and their selected technical partner. Any 
potential risks associated with vendor lock-in will be mitigated by ensuring that all 
developed assets are easily portable to a new provider with minimal effort, including 
source code and underlying databases.  Additionally, standardized data formats will be 
used everywhere possible to ensure easy integration with new providers. 

 
3.1.2. Scalability 
CalPorts will be based off the current Port of Los Angeles Port Community System, Port 
Optimizer™. Port Optimizer™ utilizes a robust backend database structure that is 
designed for large data sets and is optimized for logistics data.  Currently, the Port 
Optimizer™ data foundation is processing close to 2 billion events annually with room to 
scale to multiple times that.  It is not expected that the new data sets that will be part of 
CalPorts will cause any concerns with data or system scalability. 
 
DataDog and other in-house monitoring will be used within the system architecture to alert 
development teams to any potential issues before they happen. Currently, these systems 
are in place with multiple levels of technical support to handle varying levels of severity 
with response teams in place to address any potential issues. 
 
3.1.3. Reliability and Resiliency 
As part of engineering development of the CalPorts app, all code will be subject to full 
regression testing ensuring that any potential bugs are identified and addressed prior to 
production code deployment. Should any potential issues occur, full back-ups of data and 
infrastructure will be available to ensure minimal downtime and quick recovery. 

 
3.1.4. Usability and Downstream Stakeholder Engagement 
CalPorts is designed to be an easy-to-use mobile application that will allow all port 
stakeholders to access data pertaining to the current state of operations at the Port of Los 
Angeles (and ultimately the other California ports.) This will include data detailing current 
and historical dwell times, current and historical truck turn times, appointment metrics, 
vessel data including interactive maps, predictive volume metrics and other information 
related to container movements at the port.  Additionally, for users that are part of the 
federal FLOW initiative, access to FLOW data, including the ability to select different data 
views will be available.  This data will be presented via intuitive dashboard segments that 
include easy-to-read charts and graphs and clearly defined output data.  It is expected 
that access to CalPorts will be a free service provided by the Port Authorities. 
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The development of CalPorts will kick off with structured discovery sessions with port 
stakeholders to better understand specific needs and challenges being faced by the 
community.  This will be coupled with ongoing feedback solicitation from partners as the 
app is developed to ensure that the final product will best meet the needs of the 
community. 
 
Initial data sets for the application will rely heavily on existing data connections already 
established at the Port of Los Angeles for the Port Optimizer™ project, including EDI 
309/310 manifest files from Ocean Carriers, EDI 322 and APIs from MTOs, and other 
selected data from additional providers.  The Port will work with MTO partners and other 
stakeholders to ensure that additional data can be added to the system as needed.  It will 
be necessary to ensure that all data providers to the system are aware of the expected 
usage of the source data within the app and that they are comfortable with sharing that 
data. The Port will utilize different options to ensure data access including incentive 
programs and tariffs as needed. 
 

3.2. Sustainability and Maintenance 
The software for CalPorts is designed to be easily maintained and sustained post-initial 
development.  This includes ensuring that all code is commented appropriately to allow 
for future maintenance.  Additionally, schema changes will be kept to a minimum with 
everything tracked and maintained through internal wikis to maintain clarity in design and 
development.  System upgrades will be performed on a pre-published schedule with 
ample notice provided to all affected users.  Additionally, any scheduled maintenance will 
be prioritized for periods of low usage to minimize disruptions. 
 
Ongoing maintenance budgets will be evaluated and incorporated into both the initial 
development budget and as part of subsequent development efforts from the Port of Los 
Angeles and other future participating Ports. 

 
3.3. System Testing Plan 
Quality Assurance regression testing will be integral to the success of the CalPorts 
application.  This testing will be developed in cooperation with the development team to 
ensure that test cases are representative of the user stories and will result in a bug free 
final product.  Test cases will cover both backend development including the validation of 
data integrations and outputs, as well as full user interface testing, including ensuring 
proper functionalities for all interactive user elements and access controls.  Testing will be 
tracked through Rally alongside the respective user stories with full QA sign-off required 
before any code can be deployed to productions.  As new features are designed and 
developed for the application as part of future iterations, the same QA processes will 
remain in place. 

4. Data 
4.1. Standardization 
The CalPorts application will be designed to adhere to and utilize existing data standards, 
but also participate in helping to define standards for the next generation of data access.  
CalPorts will utilize a data foundation that is designed to be agnostic to data formats and 
input methods, however, it is expected that most data inputs into the application will be 
variations on existing EDI standards or well-documented APIs. As part of the development 
of the application, the backend engineering will ensure that any necessary data inputs into 
the system are well defined to more easily allow future ports to participate.  This will include 
clearly defined data elements and structures, sample files for EDI messages, and JSON 
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files for API inputs.  Wherever it is logical to utilize DCSA standards, CalPorts will endeavor 
to do so. The Port of Los Angeles will work with other participating ports to help ensure 
their access is not limited by data format challenges.
  

4.2. Data Culture and Change Management
One of the advantages of the CalPorts application is that it is built upon the Port of Los 
Angeles Port Optimizer™ application.  As part of the development of Port Optimizer™, the 
Port of Los Angeles has maintained multiple direct data connections with almost all major 
ocean carriers, all terminal operators at the Port of LA, Railroads, chassis providers and 
other data providers with the port ecosystem.  These data feeds have been cultivated and 
maintained for several years and are the product of extensive work between the Port, our 
technical vendor, and the stakeholders.  The Port has spent significant time ensuring that 
data providers are well-educated in both the use of their data in our programs, but also 
very aware of all safeguards and monitoring in place to ensure that data remains 
protected.  Well defined data access policies are in place and shared with providers as 
part of the data acquisition process.

4.3. Data Journey  
Data will be ingested into the CalPorts data foundation via various input methods including 
EDI, API, and other sources.  Once ingested, data will be normalized and sequenced 
based on key values within the data sources as those inputs are broken into their
component pieces.  These key values will be used to match and sequence disparate 
sources into a cohesive data story that will be available via clearly defined internal APIs 
that will feed to the mobile application UI.  Depending on the source of the data, it will be 
processed through as batch data or streaming.  Monitoring will be in place to validate data 
accuracy including, but not limited to, automated test scripts that will look for out of 
sync/incongruous data.  Bad data will be identified and either corrected, if possible, or 
reported to the source data provider for correction or updates.  Data volumes will be 
expected to be significant as all movement of vessels and containers within the port will 
be monitored and tracked.

Exhibit 7: CalPorts High Level Data Design

4.4. Governance



The Port of Los Angeles                                          CalPorts Mobile
 

                                          | P a g e 1 8  

POLA’s governance of information security is achieved through a cross-functional, 
coordinated management structure that includes business IT, legal, audit, and risk 
organizations.  
POLA protects its data and underlying infrastructure by relying on controls across the 
following areas:   

a. Security Oversight 
b. Human Resource Security 
c. Asset Management 
d. Access Control 
e. Cryptography 
f. Physical and Environmental Security 
g. Operations Security 
h. Platform Security 
i. Cloud Operations 
j. Information Systems Acquisition, development, Maintenance 
k. Supplier and Customer Security 
l. Information Security Incident Management 
m. Business Continuity 
 

4.5. Data Privacy  
Data Privacy is an integral part of the design of the CalPorts app.  As part of our data 
acquisition process, we ensure that all data is acceptable to be shared by the source data 
provider.  In addition, the application is designed to remove certain information types which 
might constitute PII or other proprietary data.  In general, the application will adhere to 
both GDPR and CPRA standards.  Further to that, the app purposely removes the need 
for data that could be considered commercially sensitive by truncating any specific entity 
(shipper, consignee, etc.) information and commodity information (other than hazmat 
status.). The resulting data is robust in that it provides detailed logistical information, but 
secure in that the information removes sensitive segments.  All data inputs are bound by 
existing cybersecurity protocols within the Port of Los Angeles and their selected technical 
partner. 

5. Cloud Infrastructure 
For Cloud Infrastructure information, please refer to Sections 3 and 4.   

6. System Security 
In 2014, the Port of Los Angeles was the first seaport in the nation to establish a Cyber Security 
Operations Center (CSOC) and staff it with a dedicated cybersecurity team. The CSOC currently 
serves as a centralized hub for proactively monitoring the Port’s own technology environment to 
prevent and detect cyber incidents. In 2015, the Port also became the first port to achieve ISO 
27001 information security management certification. 
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Exhibit 8: POLA a Cyber Security Operations Center (CSOC) Cyber Resilience Center

As the cyber threat and risk landscape continues to rapidly change, the Port continues to research 
and invest in the most current technology and safeguards to further enhance its cybersecurity 
management capabilities. Over the last decade, the Port of Los Angeles has increasingly focused 
on expanding the digitization of its operations and creating an enhanced ‘smart port’ community.  
While this increased use of digital technologies has resulted in more efficiencies and cargo 
planning capabilities throughout the supply chain, it has also prompted the need for the Port to 
develop more sophisticated systems to protect against cybersecurity risks and disruption threats 
to both Port operations and the overall supply chain. This need for additional cybersecurity 
protection became even more evident during the COVID-19 pandemic, when the Port detected a 
significant increase in the level of cyber threats. Cybersecurity and advocating for a secure and 
responsible digitized supply chain has long been a priority at the Port, even before the pandemic. 
The Port’s 2018-2022 Strategic Plan identifies cybersecurity as a top priority, both in support of 
goods movement and overall operational risk mitigation. 

 
6.1. Application Security 
The CalPorts application will make use of OKTA for user registration and authentication.  
Users in the application will be required to create a username/login consistent with 
cybersecurity best practices and will then be registered via two-factor authentication within 
the OKTA registry.  All authorization and access attempts are stored within the AWS cloud 
environment through secure audit logging.  CalPorts will have multiple levels of user 
access dependent on what sections of the application users should have access to (for 
example, only registered FLOW participants will have access to FLOW dashboards.) 
Internal and administrative users will be identified and monitored for continued access via 
normal security protocols, including but not limited to consistent auditing of user lists and 
domain-level restrictions.  All development code is subject to multiple CP (Cybersecurity 
Protocol) tollgates to ensure adherence to development policies and best practices. 
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Exhibit 9: Mockup of FLOW dashboard login via CalPorts moblie app

Internationally, the Port of Los Angeles co-chairs the chainPORT Cyber Resilience 
Working Group. Initiated by the Hamburg Port Authority and Port of Los Angeles in 2018, 
chainPORT is an international partnership among the world’s leading ports, designed to
share innovations, strategies, and best practices. On a national level, the Port of Los 
Angeles chairs the American Association of Port Authorities (AAPA) Cybersecurity 
Committee for collaboration with U.S. ports and other federal agencies. Locally, the Port 
of Los Angeles collaborates with law enforcement and other City of Los Angeles 
departments on cybersecurity. Cyber security and data protection are important 
considerations in the design and production of all POLA deployed projects and products. 
POLA understands the importance of integrating industry standards such as National 
Institute of Standards (NIST) and the International Standardization Organization (ISO) into 
safeguarding applicable data and infrastructure.

6.2. Cloud Security
This section is not applicable as a third party will be responsible for the cloud environment. 
However, the Port of Los Angeles will ensure through its bid criteria that suppliers will 
conform to POLA’s and California cloud security regulations, tracking and auditing 
policies.

6.3. Corporate Security
The Port of Los Angeles will ensure that any technology partners selected to work on this 
project will adhere to the strictest of cybersecurity standards as governed by CSOC 
standards.  This will include ensuring that access controls are in place for all users, 
including the monitoring of all hardware and software to ensure compliance.  Successful 
partners will need to demonstrate and provide documentation on security training and 
awareness as well as needing to provide documented security policies.  Any security 
incidents that are observed will need to be reported and addressed in a timely fashion and 
will be subject to audit and review from the Cyber Security Operations Center

7. Legal and Regulatory
7.1. Integration and Support of State and Federal Data Initiatives
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All POLA built systems built under the GO-Biz funding will support relevant state and 
federal data initiatives by providing data and reporting. These will include:  
a. The Federal program 

 United States Department of Transportation (USDOT) FLOW Program 
 Ocean Shipping Reform Act of 2022 
 US EPA’s Clean Ports Initiative  
 USDOT and Federal Highway Administration’s Port Cooperative Driving 

Automation Drayage Truck Development program, implemented by Leidos 
 Additional relevant programs administered by Leidos 

b. State agency and program 
 CARB 
 CalSTA 
 California Freight Mobility Plan 
 California Sustainable Freight Action Plan 
 CalTrans Port and Freight Infrastructure Program 

7.2. Environmental Data and Emissions Reductions 
Environmental Data and Emissions Reductions data mainly apply to POLA’s Carbon 
Intensity Gateway project applications.  Please refer to the Carbon Intensity Gateway 
application. 

 
7.3. Labor Protections 
The proposal for the Port of Los Angeles does not collect and will not report any data 
related to labor at the port.  All data that is being ingested as part of the application will 
not be modified from the original source. Additionally, no metrics or KPIs will be created 
or maintained that relate to productivity or output as it relates to labor and safeguards will 
be in place to protect these interests.  

8. Project Structure 
8.1. Project Timeline 
Below is a project development timeline that includes Tasks and Milestones described in 
the Scope of Work and Budget. The timeline is a high-level project plan with defined 
milestones. Data availability and reliability represent an important component of this 
project.  Project timeline may be adjusted in case reliable and accurate data is not 
available to accommodate for alternative resolutions. Note that several of the milestones 
listed extend across multiple quarters as the development work will occur in phases.  For 
the first phase of this project, only the discovery and back-end data work would be in 
scope.  UX/UI and customer-facing portions of the application would be part of a future 
phase of development. Prior to initiating the project a more detailed project plan will be 
provided to the Port of Los Angeles.      

 

Task # Description Milestones and Deliverables Start 
Date

End 
Date

Task 1 Discovery Phase  
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1.1 Discovery Research, collect and analyze
CalPorts project information 
and plans.  Validate the scope 
of work, deadlines, and user 
experience expectations. 
Ensure necessary data in 
making technical and 
architectural decisions are 
available. Work with different 
stakeholders, including MTOs, 
Shipping Lines, BCOs, Dray 
Providers, Railroads, and 
others to ensure applicability of 
data and information. 

Sept 24 Jan 25

1.2 Documentation Establish a repository for 
software engineers, UX 
designers and developers to 
store and maintain processes 
and functions to develop the 
application.  Deliverables 
include planning, metrics, 
scheduling, estimation, and 
system documentation among 
others. Provide required 
project reporting to state 
agencies as required. 

Oct 24 Mar 25

Task 2 Data Ingestion and Integration  

2.1 Data Acquisition  Identifying data sources, from 
available stakeholders, acquire 
feeds converting data to a 
digital content and ensuring 
data feeds are complete and 
accurate.

Sept 24 Feb 24

2.2 Data 
Implementation  

Bringing data into the CalPorts 
data foundation, including 
normalization, and sequencing 
of data and ensuring that data 
is split into the proper 
component database sections.

Oct 24 Mar 25

2.4 API Development API design and specification.  
Complete and test API coding 
including error management. 

Oct 24 Mar 25

Task 3 Back-End Environment, Data modeling and Foundation 

3.1 Data Modeling Creation of representation of Oct 24 Feb 25
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data, relationship, structure, 
constraints and rules of 
organization and data storage.  
Completion of an Entity-
Relationship Diagrams 
(ERDs).

3.2 Data Foundation Establishment of 
Database warehouse and  
Extract, Transform, Load (ETL) 
processes.

Oct 24 Mar 25

3.3 Access Controls Completing authentication, 
verification, and authorization 
processes for all users, 
including special access for 
certain users (FLOW 
participants).

N/A N/A

3.4 API 
Endpoints/Outputs 

Planning and definition of API 
endpoints and API data output 
in required format such as 
JSON and XML.

Dec 24 Apr 25

Task 4 UX Development

4.1 UX Development Content organization by 
functionality and creation of 
sitemaps, wireframes, 
prototypes, and final app UX 
design.

N/A N/A

Task 5 UI Implementation 

5.1 Mobile Web Complete User Interface and 
visual design for iOS-based 
platforms.  

N/A N/A

Task 6 QA, Testing

6.1 QA Testing   Execute Functional, 
performance, security and 
usability testing on back-end 
functionality.  Defect repairs. 

Apr 25 Jun 25 

Task 7 Production Deployment

7.1 Deployment Final push of the code of 
CalPorts to the production 
environment for back-end 
development.

Jun 25 Aug 25 
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8.2. Project Team 
Below is an overview of CalPorts Project team.     

8.2.1. Chief Information Officer  
The Port’s Chief Information Officer (CIO) will be responsible for ensuring a successful 
implementation of CalPorts.  They will manage the following tasks within this project, 
including approving the deployment of information technology, delegation of IT tasks, 
and overseeing new network and system implementations. 

 
8.2.2. Business Development and Marketing Director 
The Business Development and Marketing Director collaborates with technology suppliers 
and will focus on container related activities in the supply chain enhancement and 
optimization. They will also maintain relationships with beneficial cargo owners and 
railroads.  

 
8.2.3. Software Engineers and Developers 
The software developer team will be responsible for creating, testing, and refining the 
computer applications as it relates to CalPorts.  Their primary role is to build programs 
required for the application, collaborate with the rest of the teams such as software testers 
and quality assurance (QA) staff and approve final application design. Software engineers 
will drive the macro level of the project by designing, developing, and testing the various 
computer systems and laying out the optimum set up of the software architecture. 

 
8.2.4. Product and Project Management Team 
The product and project management team will be leading the product and project from 
inception to completion. They will ensure the delivery of a high-quality project within the 
bounds of the project’s statement of work (SOW), on schedule, and within the budget. The 
team will oversee and provide leadership to the technical project team members while 
keeping all critical stakeholders apprised of the project status.  

  
8.2.5. UX Research & Design Team 
The UX Designer team will ensure a first-class user experience for people that are using 
CalPorts. UX Design is critical in translating user needs, style guides, and requirements 
into an elegant software solution that addresses all the project goals and objectives. The 
UX Design team will think not only about meeting requirements, but about how the design 
choices scale and fit within the larger established platform and exceed user expectations. 
Our UX Team have excellent problem identification and solving skills and communicate 
continuously with the technical project manager and contributing team members. 

 
8.2.6. Solutions Architect and Data Scientist Manager 
The Director of Software Engineering will lead a group of data scientists who will utilize 
analytical, statistical, and programming skills to collect, analyze, and interpret large 
datasets. This team has extensive experience in working with a variety of stakeholders 
and functional teams to uncover data-based insights to deliver improved business 
outcomes. This team will be critical in developing the analytical elements of the project, 
ensuring that the statistical methodologies are sound and scalable. 

 
8.3. Collaboration 
A successful deployment of any Interoperability project is heavily dependent on all the 
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parties’ willingness to share relevant information regarding the benefit of the overall 
Interoperability initiative.  Go-Biz is setting a major milestone for this purpose.  POLA will 
be responsible to acquire the necessary data from all the stakeholders that are directly 
working within its premises such as terminals, truckers, ocean carriers, GPS data 
providers and CBP.  However other data will be needed to make CalPorts a successful 
and powerful launch.  This will require collaboration from the four ports, Port of Long 
Beach, the ports of Hueneme, Oakland, and San Diego.  POLA will leverage its positive 
rapport with the four Ports to collaborate for the greater good of California. If for some 
reason some of the Ports are not willing to share or exchange data, it may not necessarily 
prevent the CalPorts from achieving its objectives, however it could increase the cost of 
is development to by acquiring data through other means or establishing data capture 
mechanisms.  POLA believes this may not be the case, however, plans are also set to 
account for the least favorable condition.   

 
8.4. Project Risks 

 

Risk 
Risk 
Level 

Mitigations 

Some maintenance and hosting cost may 
be needed post-performance period. 

Low Every effort made in the proposal to 
use no cost/non-proprietary/existing 
data sources. Post the performance 
periods, the port and its suppliers 
will agree on a sustainable manner 
to cover the incremental 
maintenance cost.  

Lack of collaboration from certain 
stakeholders or ports to provide necessary 
data for a particular module.  

Medium POLA is currently receiving data 
from the major terminals, CBP, 
Ocean Carriers, select GPS 
providers, dray companies among 
others.  The project currently 
assumes data will continue to flow 
from these stakeholders.  However, 
there may be new data feeds that 
will be required to build the mobile 
applications.  In this case, POLA will 
leverage existing partnership to 
receive the data.  Otherwise, we will 
have to procure the data at a cost as 
set in the budget and contingency.  
If some data is not provided, POLA 
may reduce the functionality of a 
select module or delay its 
deployment until an agreement is 
reached.   

8.5. Project Budget 
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Below is an estimated project budget using the major tasks and milestones described in 
the Scope of Work of this application. The project budget is based on the technology as 
deployed at the Port of Los Angeles and other components implemented within the supply 
chain ecosystem.  The budget may vary slightly at the time of execution due to many 
factors such data availability, manpower and potential enhancements identified. The 
budget is derived based on annual salaries and rates of IT developers, software engineers 
and UX designer using 2024 and 2025 figures that accommodate for a 5% annual 
increase.  Furthermore, the estimates are based on recent implementations of several 
projects within the industry based on recent RFPs.  A contingency factor is also built in to 
cover for risk items as shown in the risk matrix.   All amounts shown below the budget 
table such as personnel salaries, wages, travel, equipment, supplies etc. are included in 
the total shown in the budget table and are not incremental to the budget table.  

 

Task # Description Grant funds Outside Funds Total 

Task 1 Discovery Phase 

1.1 Discovery  $100,000 $100,000 

1.2 Documentation $20,000 $20,000 

Task 2 Data Ingestion and Integration  

2.1 Data Acquisition  $100,000 $100,000 

2.2 Data Implementation $200,000 $200,000 

2.3 API Development $100,000 $100,000 

Task 3 Back-End Environment, Data modeling and Foundation  

3.1 Data Modeling $250,000 $250,000 

3.2 Data Foundation $150,000 $150,000 

3.3 Access Controls $150,000 $150,000 

3.4 API 
Endpoints/Outputs

$150,000 $150,000 

Task 4 UX Development

4.1 UX Development N/A N/A

Task 5 UI Implementation 

5.1 UI Development N/A N/A

Task 6 QA, Testing

6.1 QA Testing   $50,000 $50,000 
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Task 7 Production Deployment

7.1 Deployment $50,000 $350,000

TOTAL $3,520,000 $3,520,000 

1. Personnel Salaries, Wages, and Fringe Benefits 

Staff Position Annual 
Salary 

Annual 
Fringe

% of Time 
on Project

Year 1 Year 2 Total

Engineering, 
Software and 
Development

$120,000 N/A 100% $232,500 $232,500 $465,000 

UX/UI
Development 
and Design 
Team 

$150,000 N/A 100% $76,500 $0 $76,500

Data Modeling 
and 
Foundation

$71,000 NA 100% $119,500 $119,500 $239,000 

2. Travel 

Description Total Cost 

Discovery & Documentation $13,000 

3. Equipment 

Item Description Quantity Cost Per 
Item 

Total Cost 

None Equipment is 
not applicable in 
this project 

   

4. Supplies 

Item Description Quantity Cost Per 
Item 

Total Cost 

None Supplies are 
not applicable 
in this project 

  

5. Contractual Costs 

Partner Role Funding Allocated 
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Application 
Developer 

Back-End Environment, API 
development, and OS platform 
development 

$400,000

6. Indirect Costs

Description Total Cost

Software, Maintenance & Support $126,500

7. Matching Funds and Additional Funding Sources

Funding 
Source

Description Total 

None No matching funds or additional funding 
is planned 

8.6. Additional Funding Resources
While POLA is not leveraging supplementary funding to its GO-Biz Interoperability 
applications, the port is heavily investing in other sides of digitizing its IT infrastructure and 
cloud system in an urgent effort to accelerate the path to Interoperability.  POLA’s adjacent 
projects such as the Clean Ports, Resilient Cyber Security, ATCMTD, Digital Warehouse 
visibility and Carbon Intensity are all feeding to Interoperability.  One area that remains 
critical and missing to Interoperability is enabling the inclusion of other ports within 
California.  GO-Biz Interoperability presents a major opportunity to achieve this needed 
inclusion. Below is POLA’s roadmap to Interoperability. 

Exhibit 10: POLA’s roadmap to Interoperability

8.7. Project Metrics

CARGO
TRACKING

Container
Track & Trace

PORT KPIS

Cargo Analytics
EmptyReturn
Management

APIs

MOBILE APP
& CARBON
INTENSITY

CalPortsMobile App
Truck & Rail emissions

California Ports
Alliance

OPERATIONAL
TOOLS

Universal
Appointment System

Exports Module
FLOW Integration

ENVIRONMENTAL
SCORECARDS

& AI
OPTIMIZATION

Full Supply Chain
Environmental Metrics

AI-Optimized
Planning Tools

DIGITAL
ALLIANCE

API
Enhancement

Next-Gen
Optimization

Road toInteroperability

2016 TODAY 2030
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Several metrics will be implemented to measure the success and ROI of CalPorts. 
During the deployment phase, POLA and its vendors will focus on meeting the deadlines 
and budget cost while delivering all the tasks described in the scope of work 
documentation. These metrics will also include the number of stakeholders who are 
participating in the data sharing program required to deploy the application. 
Post the launch phase, POLA’s metrics will transition into ensuring collaboration from the 
Ports in California. This will be quantified by the number of stakeholders added to the 
mobile application enabling a stronger collaboration and driving interoperability.   
 
Finally, POLA will establish a mechanism as a “Before” and “After” view highlighting key 
metrics both at the Port level and state level including the following: 

  
a. Container volumes & TEUs:  Quarterly and annual comparison of container volume. 
b. Port efficiency: Captures KPIs such as turn time, queue time and empty container 

management.  This can be measured monthly, quarterly, and annually.  
c. Usage of the App:  A metric showing the number of users who are consistently using 

and benefiting from the application as well as information on specific common use 
cases.  

d. Collaboration: Participation of stakeholders within CalPorts and participation with 
FLOW.  

 

NB1 Source: Global Marine Port and Service Market to 2027: Trends, Opportunities and Competitive Analysis 
(researchandmarkets.com) 



 
 

Exhibit J
 

GoBiz Agreement Number CPDIP2024-L09 

Universal Appointment System with AI Enhancement 
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CALIFORNIA PORT DATA PARTNERSHIP 

MEMORANDUM OF UNDERSTANING 
BETWEEN 

THE PORT OF HUENEME 
AND 

THE PORT OF LONG BEACH 
AND

THE PORT OF LOS ANGELES
AND

THE PORT OF OAKLAND
AND 

THE PORT OF SAN DIEGO 

WHEREAS, in June of 2022, Governor Gavin Newsom signed the California 
Budget Act of 2022, which included an unprecedented and historic multi-billion-
dollar state investment to support and enhance goods movement and the 
supply chain, including port and freight infrastructure, climate adaptation and 
resiliency, workforce training, zero-emission vehicle deployment, grid support 
and grid reliability, and port data system development. 

WHEREAS, this budget includes a one-time state investment of thirty million 
dollars ($30,000,000) that will support direct cloud-based port data system 
development at California’s containerized ports and support emerging data 
aggregation and analysis to support freight and supply chain efficiency. 

WHEREAS, California is the Nation’s preeminent global goods movement 
gateway: California’s twelve ports are responsible for handling forty percent of 
all containerized imports and thirty percent of all containerized exports in the 
United States.

WHEREAS, of these twelve ports, the five ports that handle containerized cargo 
are the Port of Hueneme, the Port of Long Beach, the Port of Los Angeles, the 
Port of Oakland, and the Port of San Diego.

WHEREAS, the Port of Hueneme is a vital hub for global maritime trade, and 
significantly contributes to the economic health of Ventura County and 
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Southern California. The Port of Hueneme generates $14.9 billion in annual trade 
value, provides $2.2 billion in overall economic impact, and provides more than 
20,032 direct, indirect, induced and influenced jobs regionally.

WHEREAS, the Port of Long Beach is recognized as one of the world’s busiest 
seaports providing nearly 7,600 acres of wharves, state-of-the-art cargo 
terminals, roadways, rail yards, and shipping channels.  As a public landlord 
port, it is tasked with managing a variety of environmental conditions while 
emphasizing sustainability to ensure that shipping terminal services by private 
operators continue uninterrupted; and to serve as a good partner to 
neighboring property owners and communities while remaining a favored port 
within the shipping industry. 

WHEREAS, the Port of Los Angeles is among the busiest seaports in the world and 
a global model for security, sustainability, and social responsibility. It delivers 
value by providing superior infrastructure and promoting sustainable and 
efficient operations that maintain its essential role in the national and state 
economy. Consistent with the State Tidelands Trust, the Port of Los Angeles is 
committed to managing resources and conducting developments and 
operations in both an environmentally and fiscally responsible manner. 

WHEREAS, the Port of Oakland, a public landlord port, oversees 20 miles of 
waterfront and loads and discharges 99% of containerized goods moving 
through Northern California, and leads U.S. ports in the value of agriculture 
products exported ($6.7 billion). The Port of Oakland generates 98,000 jobs in the 
region and is responsible for $1.5 billion of local purchases. 

WHEREAS, the San Diego Unified Port District (Port of San Diego) is a vital 
economic engine for the San Diego region and the State of California, providing 
maritime commerce, trade, recreational opportunities, tourism, and 
environmental protection on behalf of the citizens of California. The Port of San 
Diego, through its diversified activities, generates $24.6B in overall economic 
impact, and provides more than 37,000 Direct Jobs regionally. The Port of San 
Diego is also a federally designated Strategic Port, providing facilities and 
services for vital logistical movements of the US military and national security.

WHEREAS, this Memorandum of Understanding (MOU) by and between the Port 
of Hueneme, the Port of Long Beach, the Port of Los Angeles, the Port of 
Oakland, and the Port of San Diego, hereinafter referred to collectively as “the 
Participants” is entered into so as to cooperatively advance computerized and 
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cloud-based port data system development with the aim of achieving 
Interoperability. 

WHEREAS, Interoperability is defined as the ability for a port’s computerized and 
cloud-based data systems to securely share information and expedite 
information across port users and relevant transportation providers, including 
other port or public sector-based, computerized, and cloud-based cargo data 
systems as needed, in support of operational improvement, and efficiency, and 
emissions reductions.

WHEREAS, the Participants recognize that supply chain data sharing is critical to 
enhancing goods movement efficiency, to growing the economic 
competitiveness of California’s goods movement sector, to increasing system
capacity, and improving freight system resilience. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
all partners in goods movement across the supply chain in advancing cloud-
based data system development, including truckers, rail, labor, importers and 
exporters, warehousing, terminal operators, ocean carriers, and government 
agencies. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
industries in California across the supply chain in advancing cloud-based data 
system development, including but not limited to: agriculture, retail, 
manufacturing, energy, building and construction, transportation, aerospace 
and defense, technology, entertainment, tourism, biotechnology, logistics and 
warehousing, utilities, and natural resource management. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall not, in any way, track or monitor labor, including, but not 
limited to, productivity metrics, or systems that would infringe on a collective 
bargaining agreement or workers’ right to collectively bargain. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall be computerized, cloud-based, and should aim to achieve 
interoperability. 

NOW, THEREFORE: 
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SECTION I 

PURPOSE

This MOU is to confirm the intent of all Participants to work towards 
interoperability, as defined, of their respective cloud-based data systems with a 
common goal of supporting improved freight system resilience, goods 
movement efficiency, emissions reduction, and economic competitiveness. 

SECTION ll

AREAS OF COOPERATION 

The Participants will confer, discuss, cooperate, and exchange information, to 
the extent each Participant in its sole discretion deems appropriate, on subjects 
focused on strengthening interoperability between the Participants’ data 
sharing systems, including but not limited to:  

A. Development of use cases and applications that support operational 
improvement, efficiency, and emissions reductions; 

B. Outlining of key alignment points in order to achieve resultant 
interoperability with other container ports; 

C. Ensuring equitable access to data for users; 
D. Identification of data elements and data sources;
E. Identification of external entities in the supply chain for data sharing; 
F. Development of common definitions and standards for identified data 

elements; 
G. Ensuring data security and privacy;
H. User discovery and stakeholder engagement; 
I. Identification of public and private funding resources to support port 

data system development; 
J. Increasing public and industry awareness on port data system 

development; and 
K. Connecting and liaising with other local, state, and federal entities of 

government, private industry partners, and other interested parties to 
support interoperability and port data system development. 

SECTION III 

EFFECTIVE DATE AND TERM 
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This MOU is effective from the date of its signature and shall continue in effect 
until the earlier of the following occurs:

A. Three (3) years have lapsed from the effective date of the MOU; or
B. The Participants agree to extend the term of the MOU through written 

amendment. 

SECTION IV 

PARTICIPANTS POINTS OF CONTACT

The Participants designate their respective points of contact for communication 
and information exchange, as well as any notice required to be submitted 
under this MOU, as follows:

Points of Contact:  

Port of Hueneme: 
Aaron Valance  
IT Services Manager 

Port of Long Beach: 
Randall Smith
Assistant Director, Business Development.

Port of Los Angeles: 
Sheeba Varughese 
Director of Information Technology/Chief Information Officer

Port of Oakland: 
Pia Franzese 
Senior Maritime Projects Administrator

Port of San Diego: 
Renée Yarmy
Program Director, Maritime Sustainable Development  

SECTION V 

AVAILABILITY OF PERSONNEL AND RESOURCES  
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This MOU does not create any legally binding rights or obligations on any 
Participant.  

This MOU does not involve the exchange of funds, nor does it represent any 
obligation of funds by any Participant. All costs that may arise from activities 
covered by, mentioned in, or pursuant to this MOU will be assumed by the 
Participant who incurs them, unless otherwise stipulated and decided pursuant 
to a future written arrangement. All activities undertaken pursuant to this MOU 
are subject to the availability of funds, personnel, and other resources of each 
Participant.  

The personnel designated by a Participant for the execution of this MOU will 
work under the orders and authorization of the Participant and any other 
organization or institution to which the Participant belongs. The personnel’s work 
will not create an employer-employee relationship with another Participant or 
any other organization or institution. Under no circumstances, will any other 
Participant, or other organization or institution, be considered as a substitute or 
joint employer of the designated personnel.   

SECTION VI 

COMPLIANCE WITH APPLICABLE LAWS  

All activities undertaken pursuant to this MOU, and all personnel designated by 
the Participants for the execution of those activities undertaken pursuant to this 
MOU are subject to all applicable laws, including all laws applicable in the 
jurisdiction where the activities are performed. Such personnel, if visiting the 
other Participant to participate in an activity pursuant to this Memorandum of 
Understanding, will not engage in any activity detrimental to this MOU.  

SECTION VII 

INTERPRETATION AND APPLICATION 

Any difference or disagreement that may arise in relation to the interpretation or 
application of this MOU will be resolved through consultations between the 
Participants, who will endeavor in good faith to resolve such differences.   
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SECTION VIII 

NO LEGAL RIGHTS OR REMEDIES

Nothing in this MOU creates any legally cognizable or enforceable rights or 
remedies as to any Participant. In no event will any disagreement arising under 
this MOU —including, but not limited to, any alleged breach of, or 
nonperformance under, this MOU —give rise to any cause of action, or any legal 
or equitable remedy, in any forum whatsoever. Nothing in this MOU waives any 
sovereign immunity, or any other applicable immunity or defense, that any 
Participant may otherwise enjoy.

SECTION IX

FINAL PROVISIONS 

This MOU is not transferable except with the written consent of all the 
Participants. 

This MOU may be modified only by written agreement of all Participants 
specifying the date on which such modification is to become effective. 

If any provision of this MOU is held by a court of competent jurisdiction to be 
invalid, void, or unenforceable for whatever reason, the remaining section or 
provision not so declared shall, nevertheless, continue in full force and effect, 
without being impaired in any manner whatsoever. 

The termination of this MOU shall not affect the conclusion of the cooperation 
activities that may have been initiated during the time this MOU is in effect, 
unless the Participants mutually agree otherwise.  

It is expressly understood and agreed that this MOU embodies the entire 
understanding between the Participants regarding the MOU's subject matter.

IN WITNESS WHEREOF, this MOU is signed by the Participants below. 









Submission Instructions: Submit semiannual invoice summary with timing of respective quartarly report.  Category Expenditure Summary and 
Task Expenditure Summary should be additive each period, meaning that as progress is made, the history will also be reflected in the summary.  
Tabs 1 - 3: enter recipient header information.  Enter authorized budget and expenses by 1) category, 2) task and 3) vendor within corresponding 
tabs 1 - 3. 
Submit all invoices and reporting documents to: supplychain@gobiz.ca.gov and copy GO-Biz Program Manager, Angela Shepard 
angela.shepard@gobiz.ca.gov  
Resources: 
DGS State Administrative Manual: https://www.dgs.ca.gov/Resources/SAM/TOC

Filename format: Please save file exactly as "PO[/LA/LB/OAK/H/SD]_[year]-S[number]_invoice". Example: "POSD_2024-S2_invoice.xlsx"

Attach this invoice summary file to the Invoice Cover Page.
Invoice Cover Page Requirements:  to ensure timely processing and payment it is important that the Invoice Cover Page includes the required 
information

-Letterhead and logo
-Address and remittance payment address
-Invoice number
-Goods and/or services provided
-Amount needed to be paid
-Payment terms
-Tax applied if applicable
-Total amount



Category

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

Direct Labor -$                    -$                  -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                  -$                                #DIV/0! -$                                
Travel -$                    -$                  -$                                #DIV/0! -$                                
Equipment -$                    -$                  -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                  -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                  #DIV/0! -$                                
Indirect Costs -$                    -$                  -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Category

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

Direct Labor -$                    -$                                -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                                -$                                #DIV/0! -$                                
Travel -$                    -$                                -$                                #DIV/0! -$                                
Equipment -$                    -$                                -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                                -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                                #DIV/0! -$                                

Indirect Costs -$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Task Title and 
Number

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                  #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

Total -$                    -$                  -$                  #DIV/0! -$                                

Task Title and 
Number

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

-$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Name Rate Hours
Total (Rate x 
Hours)

Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Labor
Invoice Detail

Equipment

Material and Misc

Agreement Number:
Invoice Number:
Period covered by this request:



-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                
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Cover Page
Port Name The Port of Los Angeles (City of Los Angeles Harbor 

Department) 
Address 425 S. Palos Verdes Street San Pedro, CA 90731
Project Name Universal Appointment System with AI Enhancement

Technical Point of Contact 
 Name 
 Title 
 Email 
 Phone 

 
 Sheeba Varughese 
 Director of Information Technology/CIO 
 SVarughese@portla.org 

(424) 450-3636
Business Point of Contact 

 Name 
 Title 
 Email 
 Phone 

   
 Chris Chase 
 Assistant Director of Marketing 
 Cchase@portla.org 
 (310) 732-3846 

Total Project Cost    $2,930,000

Project Summary
(500 words max) 

The second phase of the Universal Appointment System 
at the Port of Los Angeles is an extension of the 
currently in-development appointment system that 
integrates the “single pane of glass” user experience of 
cross-terminal scheduling with the near real-time 
container tracking data provided by the Port Optimizer™ 
Track and Trace system. By combining these two 
applications into a single entity, it will become easier and 
more efficient to identify containers that are in an 
available state, clear of holds, and able to be moved and 
have those containers seamlessly available within a 
scheduling module that shows all available 
appointments across the entire port complex including 
the ability to directly manage those appointments. The 
solution will build upon the data foundation currently 
established as part of the Track and Trace module which 
ingests and aggregates direct data feeds, including EDI 
and API messages, from Shipping Lines, Marine 
Terminals, Railroads, Dray Providers, Chassis 
Providers, Customs and Border Protection, and other 
3rd Party providers into new normalized and sequenced 
API outputs.  This is paired with the Universal 
Appointment System which connects with the individual 
terminal appointment systems through API and other 
data streams to import and display available time slots 
and allows for user actions such as scheduling, 
changing, or canceling an appointment.  This new tool 
will allow for more comprehensive data available in a 
single view to users and more direct access to 
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scheduling, eliminating the need to visit multiple sites 
with various operational parameters.

It is expected that the impact of this new tool will be 
immediate when it comes to usage of appointments 
within the Port of Los Angeles. The convenience of a 
single application containing the appointment tool and 
a full accounting of currently tracked cargo will allow for 
more thoughtful and efficient planning. It is expected 
that the port could see an increase of 20% to 30% in 
appointment usage within 12 months of launch of the 
combined system. This increase should result is less 
congestion around the port as trucks are more evenly 
distributed throughout the operational hours and an 
increase in the productivity of the dray community, both 
in terms of man-hours spent in the dispatch and 
scheduling departments, but also in the number of 
completed truck turns per day. The new system also 
works towards addressing on-terminal container 
congestion by increasing the cargo velocity off the 
terminal.  This was a huge challenge during the 2021-
2022 supply chain crisis when dwell times for local 
cargo exceeded 6+ days. By increasing the access to 
appointments and optimizing the scheduling, the port 
expects to see the average number of days containers 
remain on the terminal to continue to decrease. The 
new system also allows for better metrics and KPIs as 
well since appointment data can be captured directly 
by the system.  This data would be made available as 
part of the Control Tower system and potentially fed 
into the DOT FLOW system.  
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1. Introduction 
The global marine port and service industry is expected to reach an estimated $105.5 billion by 
2027 with a CAGR of 3.5% from 2021 to 2027 according to Globe News Wire. The major drivers 
for this market are the high growth of the marine freight transportation market and surging demand 
of containerized and bulk cargo. 

In the United States, California ports handle over 40% of containerized cargo entering the nation, 
thanks to San Pedro Bay complex - comprised of the Port of Los Angeles and the Port of Long 
Beach - and the ports of Hueneme, Oakland, and San Diego (The Ports). Preserving California’s 
share of international container trade volume – and its related jobs and economic activity – will 
require advanced cooperation across multiple supply chain stakeholders to enable seamless 
goods movement and an enhanced cargo owner experience.   

California’s central role in global seaborne trade was highlighted during the recent Covid-19 
pandemic-induced supply chain disruption.  One of the major challenges identified was a lack of 
data sharing and information asymmetry across the maritime supply chain.  This was recognized 
by California Governor Gavin Newsom and the State Legislature with the inclusion of the 
California Container Port Data Interoperability Initiative in the California Budget Act of 2022. 

The Port of Los Angeles (POLA) is committed to strengthening supply chain data sharing and 
interoperability.  It has invested significantly in the last decade to securely manage, share, and 
expedite data across port users and relevant transportation providers, including private and public 
organizations.  This was possible through POLA’s Information Technology System, Cyber 
Security Center, Cyber Resilience Center, and Port Community System (PCS) platform.  POLA’s 
overall vision is to enable seamless sharing of timely, relevant data to improve supply chain 
efficiency, resilience, and sustainability.  

California and San Pedro Bay represent one of the most active ports in the world. POLA, being 
one of the busiest ports in the state of California, proposes to strengthen interoperability by 
building strong, reliable, and secure data systems. This will enable the Port’s computerized and 
cloud-based PCS to securely share information and expedite information to users and supply 
chain stakeholders to enhance data sharing, port efficiency, and supply chain emissions 
reductions.   

Therefore, as part of GO-Biz initiatives, POLA proposes a set of modules to be built on its existing 
Information Technology platform and augment it to achieve a greater interoperability among the 
port community system in California.  POLA’s proposed project under California Port Data 
Interoperability will address the following: 

a. Enabling the ports to securely share information and expedite information exchange 
between port users and relevant transportation service providers. 

b. Achieving congestion reduction and improvement of the quality of California residents who 
are using highways and roads leading to the Ports.  

c. Driving emissions reduction and enhancement of security and safety of Ports employees 
and customers.    

d. Providing a “lift and shift” interoperability model to other ports across the United States 
that will enable incentivizing data sharing and hence enhancing efficiencies in 
containerized cargo movement throughout the United States and its trading partners.  

1.1. Vision 
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POLA’s long term vision for cargo movement across the world is a seamless and a 
cohesive experience as it transitions from one transportation mode to another: from origin 
to destination. Further, the goal is to increase cargo velocity and capacity at the port while 
also increasing the efficiency of those moves. This implies the ability for the relevant ports’ 
IT systems to process and expedite information exchange across the supply chain 
ecosystem securely and reliably.  Supply chain stakeholders from private and public 
sectors must exchange certain information through their computerized and cloud-based 
cargo data systems to drive operator safety, operational improvement, efficiency, and 
emissions reduction. 

To uniformly make information easily available to the supply chain stakeholders, it first 
starts by establishing a sound and secure data foundation at the individual port.  Ports, 
however, may be in different stages of digitizing their operation and establishing a data 
foundation using standard IT protocols that allow for an easy flow of information can assist 
in that process. GO-Biz, through the California Port Data Interoperability initiative, will 
encourage the Ports to ensure the IT fundamentals are fully in place to enable building 
select port systems that will enable stakeholders to interface with other ports.  This 
interaction among ports will increase the efficiency of cargo movements through the ports 
and improve general port operations. 

Many government and private organizations have reached advanced levels of 
interoperability due to their critical mission and the security and safety risks in their 
respective industries. POLA is monitoring a few of them closely as a possible benchmark 
to avoid re-inventing the wheel and to learn from costly oversights as it embarks on its 
own interoperability initiatives. One example is the California Health and Human Services 
Data Exchange Framework. This is the statewide data sharing agreement that aims to 
enable real-time access and exchange of health information among health care providers 
and payers through any health information exchange network, health information 
organization, or technology that adheres to specified standards and policies. This 
framework is designed to accelerate and expand the exchange of health information 
among health care entities, government agencies, and social service programs and 
presents many similar attributes and pillars that can be benchmarked to the supply chain 
industry.   

Likewise, commercial aviation relies on interoperability between airports, TSA, airlines, 
and terminals to communicate and share data with each other about travelers. 
Interoperability in this case requires that passengers enroll only once at the point of origin 
and be seen and identified without further action from the passenger until their destination 
is reached.  Thus, many parallels can be drawn with container movement using a unique 
identifier with consistent, standardized movement data as it moves from its origin through 
intermodal locations, warehouses, Customs and Border Protection and, ultimately, final 
destination.  

Through its application under California Port Data Interoperability, POLA is proposing 
three projects that will complement each other, and together build on the existing systems 
that will drive interoperability even further from different angles. These projects will focus 
on digital initiatives that will improve visibility and information sharing, improve efficiency, 
and help optimize cargo movements, and help look to a future of better environmental 
outcomes, including green house gas reductions, at the California ports. 
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As a short-term vision, POLA’s objective is to eliminate silos within port systems and 
among the Ports in California and to introduce technologies that improve cargo velocity 
and increase information sharing. The benefits will help businesses optimize their supply 
chain, reduce operational costs, and thus help The Ports improve their overall 
performance. Through interoperability, The Ports can collaborate more effectively with 
each other by sharing data such as shipping schedules, cargo volumes, and other critical 
information to help each other plan and optimize operations. This can help reduce 
congestion, improve efficiency, and enhance the overall performance of the supply chain.

Exhibit 1: Universal Appointment System Application mockups

The Port of Los Angeles’ proposed expansion of their Universal Appointment System 
looks to move beyond being merely an interface connecting the existing marine terminal 
operator’s disparate appointment systems under a “single pane of glass” view, into a more 
robust system that combines the convenience of an integrated Track and Trace module.  
The inclusion of this module will pair near real-time container tracking with ETA and 
availability information for all the terminals at the Port of Los Angeles along with 
information on empty return availability.  The combination of these data points integrated 
within the Universal Appointment System will allow for more precise scheduling and 
planning. This could result in an increase in dual transactions and more completed turns 
during the terminal’s operational hours, reducing congestion at the port and increasing the 
overall cargo flow through the gateway.  In addition, by using machine learning and 
advanced AI, optimized cargo planning can be automatically generated presenting more 
streamlined options to the dray community allowing for more productivity in dispatching 
and planning. Appointment data captured as part of this more advanced system will also 
be available as KPI data from the port that could be fed into the DOT’s FLOW (Freight 
Logistics Optimization Works) program, providing additional insight into cargo movements 
within U.S. ports.

1.2. Current State
Currently, the scheduling of truck appointments at the Port of Los Angeles is handled 
individually by the independent Mariner Terminal Operators. Each of these organizations 
has their own system that operates independently of each other. While there is a common 
“language” in the world of truck appointment scheduling, the lack of a single common 
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interface creates significant challenges for the Dray community and reduces their ability 
to operate in the most efficient way possible.   
 
The specific challenges being faced by dispatchers and owner-operators is an inability to 
see a holistic view of appointment availability at a port-wide level. As the trucking 
community operates between all the Marine Terminals interchangeably, moving 
containers both on and off the terminal grounds, the lack of a “single pane of glass” view 
of appointments leads to inefficient planning and a reduction in the number of operational 
trips a truck can make in a single day. This inefficiency leads to increased dwell time of 
containers on the ground and increased turn times at the terminals, which ultimately 
results in increased traffic and greater emissions. Because it is difficult to plan between 
the multiple, disparate appointment systems, many appointment slots go unused.  As of 
January 2024, only approximately 50% of the available truck appointments across the Port 
of Los Angeles are being used. Increasing this usage would result in a significant 
improvement in cargo flow and a reduction of dwell at the port. 
 
The upcoming Universal Appointment System at the Port of Los Angeles will seek to 
address the first of these challenges by creating a system that brings the ability to schedule 
appointments at any terminal from a single user interface.  This new system will allow 
users to view available slots, schedule an appointment, cancel an appointment, or change 
an appointment as if they were in the original unique terminal operated tool.  This ability 
to see all open slots across the entire port will make the scheduling to truck appointments 
much more efficient as truck routing and cargo availability can be better accounted for in 
a single scheduling environment. 

 
1.3. Proposed Future State 
The Port of Los Angeles proposes to enhance their Universal Appointment System by 
integrating features of their Port Community System, Port Optimizer™ Track and Trace.  
Currently, the Port Optimizer™ Track and Trace system allows users at the Port of Los 
Angeles to view and track their inbound cargo from when it leaves origin port in Asia 
through arrival into the port at the marine terminal and ultimately through departure either 
on rail or truck.  This system provides near real-time cargo updates through a series of 
connected data providers, including shipping lines, terminals, railroads, Customs and 
Border Protection, and other 3rd party providers, allowing supply chain stakeholders to 
know exactly where their cargo is at any given time and what its current status is 
(availability, holds status, etc.). Additionally, the Port Optimizer™ application provides 
information on empty returns which lets truckers know what terminals are accepting what 
types of empties back. (by carrier, size, type, and status.) By integrating this information 
with the Universal Appointment System, the port looks to simplify the process of 
scheduling appointments even further by allowing dispatchers to have immediate access 
to information about their containers at the port, their availability status, and where empties 
can be returned, all information which is critical to efficient planning. When paired with the 
full view of appointment availability for the full port and the ability to schedule with the click 
of a few buttons, the trucking community will see a large productivity improvement both at 
the dispatch level and with the actual truck moves.   
 
Additionally, the Port of Los Angeles is proposing to make use of machine learning and 
advanced AI technologies to aggregate these data elements to help trucking companies 
optimize their schedules.  By using technology to evaluate all the criteria that goes into 
the scheduling of a truck move, the Universal Appointment System could be used to 
generate an “optimal” schedule to the dispatcher by presenting a plan that generates the 
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most truck moves in a day based on availability of cargo, trucks, appointment slots, and 
drivers.  As before, this could result in less dwell for containers and less congestion of 
trucks, but also improve the operations of the trucking community. 
 
The design of this Universal Appointment System with Track and Trace capabilities could 
expand to other ports within the California port network as it is designed to work with 
existing terminal appointment systems, meaning terminals wouldn’t necessarily be 
required to change any current setups.  Additionally, the data elements required to power 
the Track and Trace portion of the tool are all based on standardized data feeds that 
should be available at any port complex. Adding new ports to the system would simply be 
a matter of establishing and ingesting the new data feeds into the existing Data Foundation 
and enabling the new port. 
 

2. Scope 
2.1. Problem Statement 
Currently at the Port of Los Angeles, appointment utilization is at approximately 50% and 
has stayed at that level for over a year based on direct reporting from the Marine Terminals 
operating at the port. This lack of usage is due to several factors including difficulty in 
scheduling across multiple terminals with incompatible systems and lack of equity in the 
allocation of preferred time slots.  This creates specific challenges in the supply chain 
ecosystem including highway congestion as trucks queue at the terminals, increased dwell 
of containers as pickups are not maximized, increased costs to dray providers as the time 
to create and manage appointments takes longer, plus other ancillary challenges that 
increase inefficiency. The further development of the Universal Appointment System and 
its integration with the Track and Trace features of the Port’s PCS will help to address 
these problems. Through interviews with the trucking community, it is estimated that this 
new system could save up to three (3) man-hours per day per trucking company in their 
dispatching operations and lead to 1 to 2 additional turns per truck per day.  Additionally, 
by allowing users to schedule appointments quickly and easily at all terminals from the 
single user interface, it is expected that appointment usage at the Port of Los Angeles 
could increase to 70-80% within 12 months. Adding an AI component to the process will 
help to further improve truck movements by helping to identify optimal scheduling based 
on near real-time information at the click of a button by analyzing large amounts of data 
inputs simultaneously. 

 
2.2. Current Data Systems and Processes 
Currently, the Port of Los Angeles builds and supports the Port Optimizer™ suite which is 
made up of two different applications, including a Track and Trace Module and Control 
Tower, a dashboard based KPI/Metrics tool that helps expose the operational health of 
the port and the upcoming Universal Appointment System which allows users to view 
available appointment slots and schedule, change, or cancel appointments from multiple 
marine terminals from a single user interface. 
 
Port Optimizer™ Track and Trace utilizes a myriad of different data sources, including 
direct EDI and API connections with Shipping Companies, Marine Terminal Operators, 
Dray Providers, Railroad Operators, Chassis Providers, the Port Authority, and selected, 
relevant 3rd Party resources.  These data streams are brought into the Port Optimizer™ 
Data Foundation where the data is normalized, sequenced, and ultimately served back 
out into a web-based, desktop front-end via API connections.  The existing data foundation 
is designed to accept multiple types of data including standardized formats such as EDI 
and APIs, but also more manual options such as spreadsheets, OCR, and emails.  The 



The Port of Los Angeles                                          UAS with AI Enhancement
 

  | P a g e 1 0
  

upcoming Universal Appointment System interfaces with the individual Marine Terminal 
Operators existing appointment systems to allow users to view and schedule 
appointments from a single interface without having to go to the specific terminals 
applications separately. 

 
2.3. Proposed Solution 
The second phase of the Universal Appointment System at the Port of Los Angeles is an 
extension of the currently in-development appointment system that integrates the “single 
pane of glass” user experience of cross-terminal scheduling with the near real-time 
container tracking data provided by the Port Optimizer™ Track and Trace system. By 
combining these two applications into a single entity, it will become easier and more 
efficient to identify containers that are in an available state, clear of holds, and able to be 
moved and have those containers seamlessly available within a scheduling module that 
shows all available appointments across the entire port complex including the ability to 
directly manage those appointments. The solution will build upon the data foundation 
currently established as part of the Track and Trace module which ingests and aggregates 
direct data feeds, including EDI and API messages, from Shipping Lines, Marine 
Terminals, Railroads, Dray Providers, Chassis Providers, Customs and Border Protection, 
and other 3rd Party providers into new normalized and sequenced API outputs.  This is 
paired with the Universal Appointment System which connects with the individual terminal 
appointment systems through API and other data streams to import and display available 
time slots and allows for user actions such as scheduling, changing, or canceling an 
appointment.  This new tool will allow for more comprehensive data available in a single 
view to users and more direct access to scheduling, eliminating the need to visit multiple 
sites with various operational parameters. 
 
It is expected that the impact of this new tool will be immediate when it comes to usage of 
appointments within the Port of Los Angeles. The convenience of a single application 
containing the appointment tool and a full accounting of currently tracked cargo will allow 
for more thoughtful and efficient planning. It is expected that the port could see an increase 
of 20% to 30% in appointment usage within 12 months of launch of the combined system. 
This increase should result is less congestion around the port as trucks are more evenly 
distributed throughout the operational hours and an increase in the productivity of the dray 
community, both in terms of man-hours spent in the dispatch and scheduling departments, 
but also in the number of completed truck turns per day. The new system also works 
towards addressing on-terminal container congestion by increasing the cargo velocity off 
the terminal.  This was a huge challenge during the 2021-2022 supply chain crisis when 
dwell times for local cargo exceeded 6+ days. By increasing the access to appointments 
and optimizing the scheduling, the port expects to see the average number of days 
containers remain on the terminal to continue to decrease. The new system also allows 
for better metrics and KPIs as well since appointment data can be captured directly by the 
system.  This data would be made available as part of the Control Tower system and 
potentially fed into the DOT FLOW system.  The projected cost of building and 
implementing this project is $3.05M (please see the budget breakdown in section 8.5.) 
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Exhibit 2: Appointment Screen Mock-Ups

2.4. Scope of Work
The following is high level Scope of Work matrix summarizing the various tasks and sub-
tasks. It explains the activities required to deploy the Universal Appointment System 
Phase 2 at the Port of Los Angeles:

2.4.1. Universal Appointment System Phase 2 will include the following: 

Task # Description Milestones and Deliverables

1.1 Discovery Research, collect and analyze Universal Appointment 
System Phase 2 project information and 
plans. Validate the scope of work, deadlines, and user 
experience expectations. Ensure necessary data in 
making technical and architectural decisions are 
available. Work with different stakeholders, including 
MTOs, Shipping Lines, BCOs, Dray Providers, 
Railroads, and others to ensure applicability of data 
and information.

1.2 Documentation Establish a repository for software engineers, UX 
designers and developers to store and maintain 
processes and functions to develop the 
application. Deliverables include planning, metrics, 
scheduling, estimation, and system documentation 
among others. Provide required project reporting to 
state agencies as required.

2.1 Data Acquisition Identifying data sources, from available stakeholders, 
acquire feeds converting data to a digital content and 
ensuring data feeds are complete and accurate.

2.2 Data Implementation Bringing data into the Universal Appointment System
data foundation, including normalization, and 
sequencing of data and ensuring that data is split into 
the proper component database sections.
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2.4 API Development  API design and specification.  Complete and test API 
coding including error management.

3.1 Data Modeling Creation of representation of data, relationship, 
structure, constraints and rules of organization and 
data storage. Completion of an Entity-Relationship 
Diagrams (ERDs).

3.2 Data Foundation  Establishment of Database warehouse and
Extract, Transform, Load (ETL) processes.  

3.3 Access Controls  Completing authentication, verification, and 
authorization processes for all users, including special 
access for certain users (ex. Port Authority).  

3.4 API 
Endpoints/Outputs

Define API endpoints and API data output in required 
format such as JSON and XML.

4.1 AI Development Definition and scope of AI algorithm within the 
Universal Appointment System including data 
ingestion, model development, and implementation of 
the model within the application.

5.1 UX Development   Content organization by functionality and creation of 
sitemaps, wireframes, prototypes, and final app UX 
design.  

6.1 UI Development Implementation, including coding and testing, of the 
final UI for the integrated Universal Appointment 
System and Track and Trace modules. 

7.1 QA Testing   Execute Functional, performance, security, and 
usability testing and User Acceptance Testing.  Defect 
repairs.

8.1 Deployment Final push of the code of Universal Appointment 
System Phase 2 to the production environment.

2.4.2. Universal Appointment System Phase 2 Exclusions 
At the initial deploy, the integrated Universal Appointment system and Track and Trace 
module will only support enhanced appointment scheduling for the Port of Los Angeles 
until the existing MOU is executed between the remaining four Ports to make and share 
relevant data.  However, the application will be built using a data architecture design that 
provisions for additional data sources for the five Ports, including the development of APIs 
utilizing standardized data elements and the ability to import other existing data formats 
(EDI, XLSX, etc.).  Once the MOU is executed, the application will be able to to be 
expanded to include other ports within the existing User Interface.  
 

3. Software Development, Cloud and System Architecture 
3.1. Software Development and Technical Collaboration 

The solution architecture for the existing digital supply chain Track and Trace module is 
established to ingest data from various stakeholders.  This platform interfaces with the 
stakeholder’s ecosystem such as marine terminal operators, ocean carriers, rail operators, 
chassis providers, beneficial cargo owners and CBP among many others.  Through APIs, 
EDI, and other standard communication protocols, stakeholders can interface with the 
digital supply chain platform through a cloud based, web-hosted desktop application.  The 
Universal Appointment System is also a cloud-based, web-hosted desktop application that 
connects and works with existing terminal appointment systems through APIs and other 
connection methods.  The new combined system will establish API connections between 
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the Track and Trace module and the Universal Appointment System to pass normalized 
cargo tracking data, including unique identifiers and customer information allowing 
appointment management that feeds into the Marine Terminal TOS systems while also 
bringing back the confirmed appointment data into the Track and Trace module.  
Additionally, the two systems will allow for a single user management system that safely 
and securely stores required truck information within the user’s access-controlled profile 
through a secure SSO login.

Exhibit 3: High Level Platform Architecture

3.1.1. Custom Solutions
Development of the combined Universal Appointment System and the Track and Trace 
module will require the creation of a new user interface designed for seamless movement 
between cargo visibility and operational actions.  These new interfaces will utilize common 
and familiar interactive elements that are consistent with effective user experience design 
principles.

Exhibit 4: High Level System Design
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Development of the new combined system will utilize Agile development principles with all 
work tracked through Rally software which tracks all features and associated user stories 
as the application progresses.  Engineering teams work on two-week sprint cycles with all 
written code subject to full regression testing with QA tollgates to validate user story 
completion prior to production deployment. Backend system will consist of three 
development environments, including Dev, Staging, and Production, each will mirror the 
other in both structure and data management to enable clean development and testing. 
Full interface control documents will be made available during the coding and 
development of the applications. 
 
The development environments will utilize AWS components and be entirely hosted in the 
cloud. In addition to being hosted on AWS servers, the development will include other 
AWS components such as S3, Elastic Search, RDS, etc. Confluent Kafka and DataDog 
alerting and monitoring will also be part of the architectural design. Universal Appointment 
System Phase 2 will not require any “on prem” hardware or software deployment. All code 
and development tools/environments are required to undergo full CATO (continuous 
authorization to operate) validation to ensure adherence to strict cybersecurity standards. 
 
The Port of Los Angeles will work with their existing technical partner in the development 
of the Universal Appointment System Phase 2 as it builds upon the work of the existing 
Port Optimizer™ Track and Trace application and the in-development Universal 
Appointment System app. All original data input into the system will remain the property 
of the original source data provider, while the ownership of any derived data, software, or 
other IP will be governed by the contract between the Port of Los Angeles and their 
selected technical partner. Any potential risks associated with vendor lock-in will be 
mitigated by ensuring that all developed assets are easily portable to a new provider with 
minimal effort, including source code and underlying databases.  Additionally, 
standardized data formats will be used everywhere possible to ensure easy integration 
with new providers. 

 
3.1.2. Scalability 
The Universal Appointment System Phase 2 will be based off the current Port of Los 
Angeles Port Community System, Port Optimizer™ Track and Trace. Port Optimizer™ 
utilizes a robust backend database structure that is designed for large data sets and is 
optimized for logistics data.  Currently, the Port Optimizer™ data foundation is processing 
close to 2 billion events annually with room to scale to multiple times that.  It is not expected 
that the new data sets that will be part of the Universal Appointment System Phase 2 will 
cause any concerns with data or system scalability. 
 
DataDog and other in-house monitoring will be used within the system architecture to alert 
development teams to any potential issues before they happen. Currently, these systems 
are in place with multiple levels of technical support to handle varying levels of severity 
with response teams in place to address any potential issues. 
 
3.1.3. Reliability and Resiliency 
As part of engineering development of the Universal Appointment System Phase 2 
integrations, all code will be subject to full regression testing ensuring that any potential 
bugs are identified and addressed prior to production code deployment. Should any 
potential issues occur, full back-ups of data and infrastructure will be available to ensure 
minimal downtime and quick recovery. 
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3.2. Usability and Downstream Stakeholder Engagement 
The Universal Appointment System Phase 2 which combines the power of a unified truck 
appointment system with the near real-time data of the Track and Trace system is 
designed to be an easy-to-use application that will allow all port stakeholders to access 
container tracking and appointment scheduling at the Port of Los Angeles (and ultimately 
the other California ports.) This will include data detailing current container movement and 
availability information, including any holds that may be in place, as well as visibility to 
available appointment slots for all terminals at the port with the ability to manage those 
appointments within the singular application. Additionally, appointment metrics and KPIs 
around appointments will be captured and provided as part of the Port of Los Angeles’ 
Control Tower application as well as possibly provided as part of the DOT FLOW initiative. 

 
The development of the Universal Appointment System Phase 2 will kick off with 
structured discovery sessions with port stakeholders to better understand specific needs 
and challenges being faced by the community.  This will be coupled with ongoing feedback 
solicitation from partners as the app is developed to ensure that the final product will best 
meet the needs of the community. 
 
Initial data sets for the application will rely heavily on existing data connections already 
established at the Port of Los Angeles for the Port Optimizer™ Track and Trace 
application, including EDI 309/310 manifest files from Ocean Carriers, EDI 322 and APIs 
from MTOs, and other selected data from additional providers.  The Port will work with 
MTO partners and other stakeholders to ensure that additional data can be added to the 
system as needed.  It will be necessary to ensure that all data providers to the system are 
aware of the expected usage of the source data within the app and that they are 
comfortable with sharing that data. The Port will utilize different options to ensure data 
access including incentive programs and tariffs as needed. 
 

3.3. Sustainability and Maintenance 
The software for the Universal Appointment System Phase 2 is designed to be easily 
maintained and sustained post-initial development.  This includes ensuring that all code 
is commented appropriately to allow for future maintenance.  Additionally, schema 
changes will be kept to a minimum with everything tracked and maintained through internal 
wikis to ensure clarity in design and development.  System upgrades will be performed on 
a pre-published schedule with ample notice provided to all affected users.  Additionally, 
any scheduled maintenance will be prioritized for periods of low usage to minimize 
disruptions. 
 
Ongoing maintenance budgets will be evaluated and incorporated into both the initial 
development budget and as part of subsequent development efforts from the Port of Los 
Angeles and other future participating Ports. 

 
3.4. System Testing Plan 
Quality Assurance regression testing will be integral to the success of the Universal 
Appointment System Phase 2 application.  This testing will be developed in cooperation 
with the development team to ensure that test cases are representative of the user stories 
and will result in a bug free final product.  Test cases will cover both backend development 
including the validation of data integrations and outputs, as well as full user interface 
testing, including ensuring proper functionalities for all interactive user elements and 
access controls.  Testing will be tracked through Rally alongside the respective user 
stories with full QA sign-off required before any code can be deployed to production.  As 
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new features are designed and developed for the application as part of future iterations, 
the same QA processes will remain in place. 
 

4. Data 
4.1. Standardization 
The Universal Appointments System Phase 2 application will be designed to adhere to 
and utilize existing data standards, but also participate in helping to define standards for 
the next generation of data access.  The combined Universal Appointment System and 
Track and Trace application will utilize a data foundation that is designed to be agnostic 
to data formats and input methods, however, it is expected that most data inputs into the 
application will be variations on existing EDI standards or well-documented APIs. As part 
of the development of the application, the backend engineering will ensure that any 
necessary data inputs into the system are well defined to more easily allow future ports to 
participate.  This will include clearly defined data elements and structures, sample files for 
EDI messages, and JSON/XML files for API inputs.  Wherever it is logical to utilize DCSA 
standards, the Universal Appointment System Phase 2 will endeavor to do so. The Port 
of Los Angeles will work with other participating ports to help ensure their access is not 
limited by data format challenges. 
  

4.2. Data Culture and Change Management 
One of the advantages of the Universal Appointment System Phase 2 application is that 
it is built upon the Port of Los Angeles Port Optimizer™ application.  As part of the 
development of Port Optimizer™, the Port of Los Angeles has maintained multiple direct 
data connections with almost all major ocean carriers, all terminal operators at the Port of 
LA, Railroads, chassis providers and other data providers with the port ecosystem.  These 
data feeds have been cultivated and maintained for several years and are the product of 
extensive work between the Port, our technical vendor, and the stakeholders.  The Port 
has spent significant time ensuring that data providers are well-educated in both the use 
of their data in our programs, but also very aware of all safeguards and monitoring in place 
to ensure that data remains protected.  Well-defined data access policies are in place and 
shared with providers as part of the data acquisition process. 
 

4.3. Data Journey  
Data will be ingested into the combined Universal Appointment System and Track and 
Trace Module data foundation via various input methods including EDI, API, and other 
sources.  Once ingested, data will be normalized and sequenced based on key values 
within the data sources as those inputs are broken into their component pieces.  These 
key values will be used to match and sequence disparate sources into a cohesive data 
story that will be available via clearly defined internal APIs that will feed to the application 
UI.  Depending on the source of the data, it will be processed through as batch data or 
streaming.  Monitoring will be in place to validate data accuracy including, but not limited 
to, automated test scripts that will look for out of sync/incongruous data.  Bad data will be 
identified and either corrected, if possible, or reported to the source data provider for 
correction or updates.  Data volumes will be expected to be significant as all movement of 
vessels and containers within the port will be monitored and tracked, including 
appointment metrics. 
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Exhibit 5: Data Foundation High Level Data Design

4.4. Governance
POLA’s governance of information security is achieved through a cross-functional, 
coordinated management structure that includes business IT, legal, audit, and risk 
organizations. 
POLA protects its data and underlying infrastructure by relying on controls across the 
following areas:  

a. Security Oversight
b. Human Resource Security
c. Asset Management
d. Access Control
e. Cryptography
f. Physical and Environmental Security
g. Operations Security
h. Platform Security
i. Cloud Operations
j. Information Systems Acquisition, development, Maintenance
k. Supplier and Customer Security
l. Information Security Incident Management
m. Business Continuity
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4.5. Data Privacy  
Data Privacy is an integral part of the design of the Universal Appointment System Phase 
2 application.  As part of our data acquisition process, we ensure that all data is acceptable 
to be shared by the source data provider.  In addition, the application is designed to 
remove certain information types which might constitute PII or other proprietary data 
without the express consent of the governing party.  In general, the application will adhere 
to both GDPR and CPRA standards.  Further to that, the application purposely removes 
the need for data that could be considered commercially sensitive by truncating any 
specific entity (shipper, consignee, etc.) information and commodity information (other 
than hazmat status.). The resulting data is robust in that it provides detailed logistical 
information, but secure in that the information removes sensitive segments.  All data inputs 
are bound by existing cybersecurity protocols within the Port of Los Angeles and their 
selected technical partner. 
 

5. Cloud Infrastructure 
For Cloud Infrastructure information, please refer to Sections 3 and 4.   
 
6. System Security 
In 2014, the Port of Los Angeles was the first seaport in the nation to establish a Cyber Security 
Operations Center (CSOC) and staff it with a dedicated cybersecurity team. The CSOC currently 
serves as a centralized hub for proactively monitoring the Port’s own technology environment to 
prevent and detect cyber incidents. In 2015, the Port also became the first port to achieve ISO 
27001 information security management certification. 
 

  
Exhibit 6: POLA a Cyber Security Operations Center (CSOC) Cyber Resilience Center 

As the cyber threat and risk landscape continues to rapidly change, the Port continues to research 
and invest in the most current technology and safeguards to further enhance its cybersecurity 
management capabilities. Over the last decade, the Port of Los Angeles has increasingly focused 
on expanding the digitization of its operations and creating an enhanced ‘smart port’ community.  
While this increased use of digital technologies has resulted in more efficiencies and cargo 
planning capabilities throughout the supply chain, it has also prompted the need for the Port to 
develop more sophisticated systems to protect against cybersecurity risks and disruption threats 
to both Port operations and the overall supply chain. This need for additional cybersecurity 
protection became even more evident during the COVID-19 pandemic, when the Port detected a 
significant increase in the level of cyber threats. Cybersecurity and advocating for a secure and 
responsible digitized supply chain has long been a priority at the Port, even before the pandemic. 
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The Port’s 2018-2022 Strategic Plan identifies cybersecurity as a top priority, both in support of 
goods movement and overall operational risk mitigation.

6.1. Application Security
The combined Universal Appointment System and Track and Trace module will make use 
of OKTA for user registration and authentication.  Users in the application will be required 
to create a username/login consistent with cybersecurity best practices and will then be 
registered via two-factor authentication within the OKTA registry.  All authorization and 
access attempts are stored within the AWS cloud environment through secure audit 
logging.  The Universal Appointment System Phase 2 will have multiple levels of user 
access dependent on what sections of the application users should have access to (for 
example, only registered FLOW participants will have access to FLOW dashboards.) 
Internal and administrative users will be identified and monitored for continued access via 
normal security protocols, including but not limited to consistent auditing of user lists and 
domain-level restrictions.  All development code is subject to multiple CP (Cybersecurity 
Protocol) tollgates to ensure adherence to development policies and best practices.

Internationally, the Port of Los Angeles co-chairs the chainPORT Cyber Resilience 
Working Group. Initiated by the Hamburg Port Authority and Port of Los Angeles in 2018, 
chainPORT is an international partnership among the world’s leading ports, designed to 
share innovations, strategies, and best practices. On a national level, the Port of Los 
Angeles chairs the American Association of Port Authorities (AAPA) Cybersecurity 
Committee for collaboration with U.S. ports and other federal agencies. Locally, the Port 
of Los Angeles collaborates with law enforcement and other City of Los Angeles 
departments on cybersecurity. Cyber security and data protection are important 
considerations in the design and production of all POLA deployed projects and products. 
POLA understands the importance of integrating industry standards such as National 
Institute of Standards (NIST) and the International Standardization Organization (ISO) into 
safeguarding applicable data and infrastructure.

Exhibit 7: Universal Truck Appointment System Mobile Version



The Port of Los Angeles                                          UAS with AI Enhancement
 

  | P a g e 2 0
  

6.2. Cloud Security 
This section is not applicable as a third party will be responsible for the cloud environment.  
However, the Port of Los Angeles will ensure through its bid criteria that suppliers will 
conform to POLA’s and California cloud security regulations, tracking and auditing 
policies. 
 

6.3. Corporate Security 
The Port of Los Angeles will ensure that any technology partners selected to work on this 
project will adhere to the strictest of cybersecurity standards as governed by CSOC 
standards.  This will include ensuring that access controls are in place for all users, 
including the monitoring of all hardware and software to ensure compliance.  Successful 
partners will need to demonstrate and provide documentation on security training and 
awareness as well as needing to provide documented security policies.  Any security 
incidents that are observed will need to be reported and addressed in a timely fashion and 
will be subject to audit and review from the Cyber Security Operations Center. 

 
7. Legal and Regulatory 

7.1. Integration and Support of State and Federal Data Initiatives 
All POLA built systems built under the GO-Biz funding will support relevant state and 
federal data initiatives by providing data and reporting. These will include:  
a. The Federal program 

 United States Department of Transportation (USDOT) FLOW Program 
 Ocean Shipping Reform Act of 2022 
 US EPA’s Clean Ports Initiative  
 USDOT and Federal Highway Administration’s Port Cooperative Driving 

Automation Drayage Truck Development program, implemented by Leidos 
 Additional relevant programs administered by Leidos 

b. State agency and program 
 CARB 
 CalSTA 
 California Freight Mobility Plan 
 California Sustainable Freight Action Plan 
 CalTrans Port and Freight Infrastructure Program 

7.2. Environmental Data and Emissions Reductions 
Environmental Data and Emissions Reductions data mainly apply to POLA’s Carbon 
Intensity Gateway project applications.  Please refer to the Carbon Intensity Gateway 
application. 
 

7.3. Labor Protections 
The proposal for the Port of Los Angeles does not collect and will not report any data 
related to labor at the port.  All data that is being ingested as part of the application will 
not be modified from the original source. Additionally, no metrics or KPIs will be created 
or maintained that relate to productivity or output as it relates to labor and safeguards 
will be in place to protect these interests. 

 
8. Project Structure 

8.1. Project Timeline 
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Below is a project development timeline that includes Tasks and Milestones described in 
the Scope of Work and Budget. The timeline is a high-level project plan with defined 
milestones. Data availability and reliability represent an important component of this 
project.  Project timeline may be adjusted in case reliable and accurate data is not 
available to accommodate for alternative resolutions. Note that several of the milestones 
listed extend across multiple quarters as the development work will occur in phases.  Prior 
to initiating the project, a more detailed project plan will be provided.      

 

Task # Description Milestones and 
Deliverables 

Start 
Date

End 
Date

Task 1 Discovery Phase 

1.1 Discovery Research, collect and 
analyze Universal 
Appointment System Phase 
2 project information and 
plans.  Validate the scope of 
work, deadlines, and user 
experience expectations. 
Ensure necessary data in 
making technical and 
architectural decisions are 
available. Work with different 
stakeholders, including 
MTOs, Shipping Lines, 
BCOs, Dray Providers, 
Railroads, and others to 
ensure applicability of data 
and information.

Sept 24 Dec 24

1.2 Documentation Establish a repository for 
software engineers, UX 
designers and developers to 
store and maintain 
processes and functions to 
develop the application.  
Deliverables include 
planning, metrics, 
scheduling, estimation, and 
system documentation 
among others. Provide 
required project reporting to 
state agencies as required.

Sept 24 Jun 25 

Task 2 Data Ingestion and Integration  

2.1 Data Acquisition  Identifying data sources, 
from available stakeholders, 
acquire feeds converting 

Sept 24 Dec 24 
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data to a digital content and 
ensuring data feeds are 
complete and accurate.

2.2 Data Implementation Bringing data into the 
Universal Appointment 
System data foundation, 
including normalization, and 
sequencing of data and 
ensuring that data is split into 
the proper component 
database sections.

Sept 24 Mar 25

2.4 API Development API design and specification.  
Complete and test API 
coding including error 
management. 

Sept 24 Jan 25 

Task 3 Back-End Environment, Data modeling and Foundation  

3.1 Data Modeling Creation of representation of 
data, relationship, structure, 
constraints and rules of 
organization and data 
storage.  Completion of an 
Entity-Relationship Diagrams 
(ERDs).

Oct 24 Mar 25

3.2 Data Foundation Establishment of  
Database warehouse and  
Extract, Transform, Load 
(ETL) processes. 

Sept 24  Jan 25 

3.3 Access Controls Completing authentication, 
verification, and 
authorization processes for 
all users, including special 
access for certain users (ex. 
Port Authority).

Oct 24 Dec 24 

3.4 API 
Endpoints/Outputs 

Define API endpoints and 
API data output in required 
format such as JSON and 
XML. 

Jan 25 Mar 25

Task 4 AI Development 

4.1 AI Development Definition and scope of AI 
algorithm within the 
Universal Appointment 
System including data 

Spet 24 Apr 25
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ingestion, model 
development, and 
implementation of the model 
within the application. 

Task 5 UX Development

5.1 UX Development Content organization by 
functionality and creation of 
sitemaps, wireframes, 
prototypes, and final app UX 
design.

Sept 24 Jan 25

Task 6 UI Implementation 

6.1 UI Implementation Implementation, including 
coding and testing, of the 
final UI for the integrated 
Universal Appointment 
System and Track and Trace 
modules. 

Oct 24 Feb 25

Task 7 QA, Testing

7.1 QA Testing   Execute Functional, 
performance, security and 
usability testing and User 
Acceptance Testing.  Defect 
repairs. 

Jan 25 May 25 

Task 8 Production Deployment

8.1 Deployment Final push of the code of 
Universal Appointment 
System Phase 2 to the 
production environment.   

May 25 May 25 

8.2. Project Team 
Below is an overview of Universal Appointment System Phase 2 Project team.     

 
8.2.1. Chief Information Officer  
The Port’s Chief Information Officer (CIO) will be responsible for ensuring a successful 
implementation of CalPorts.  They will manage the following tasks within this project, 
including approving the deployment of information technology, delegation of IT tasks, and 
overseeing new network and system implementations. 

 
8.2.2. Business Development and Marketing Director 
The Business Development and Marketing Director collaborates with technology suppliers 
and will focus on container related activities in the supply chain enhancement and 
optimization. They will also maintain relationships with beneficial cargo owners and 
railroads.  
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8.2.3. Software Engineers and Developers 
The software developer team will be responsible for creating, testing, and refining the 
computer applications as it relates to the Universal Appointment System Phase 2.  Their 
primary role is to build programs required for the application, collaborate with the rest of 
the teams such as software testers and quality assurance (QA) staff and approve final 
application design. Software engineers will drive the macro level of the project by, 
designing, developing, and testing the various computer systems and laying out the 
optimum set up of the software architecture. 
 
8.2.4. Product and Project Management Team 
The product and project management team will be leading the product and project from 
inception to completion. They will ensure the delivery of a high-quality project within the 
bounds of the project’s statement of work (SOW), on schedule, and within the budget. The 
team will oversee and provide leadership to the technical project team members while 
keeping all critical stakeholders apprised of the project status. They drive well-versed 
project management methodologies deployed in both data and software projects of this 
size which command a significant level of subject matter expertise required within the 
digital supply chain industrial segment to better support the team and interface with users. 

  
8.2.5. UX Research & Design Team 
The UX Designer team will ensure a first-class user experience for people that are using 
the combined Universal Appointment System and Track and Trace application. UX Design 
is critical in translating user needs, style guides, and requirements into an elegant software 
solution that addresses all the project goals and objectives. The UX Design team will think 
not only about meeting requirements, but about how the design choices scale and fit within 
the larger established platform and exceed user expectations. Our UX Teams have 
excellent problem identification and solving skills and communicate continuously with the 
technical project manager and contributing team members. 
 
8.2.6. Solutions Architect and Data Scientist Manager 
The Director of Software Engineering will lead a group of data scientists who will utilize 
analytical, statistical, and programming skills to collect, analyze, and interpret large 
datasets. This team has extensive experience in working with a variety of stakeholders 
and functional teams to uncover data-based insights to deliver improved business 
outcomes. This team will be critical in developing the analytical elements of the project 
including machine learning and AI integrations, ensuring that the statistical methodologies 
are sound and scalable. 

 
8.3. Collaboration 
A successful deployment of any Interoperability project is heavily dependent on all the 
parties’ willingness to share relevant information regarding the benefit of the overall 
Interoperability initiative.  Go-Biz is setting a major milestone for this purpose.  The Port 
of Los Angeles will be responsible in helping to acquire the necessary data from all the 
stakeholders that are directly working within its premises such as terminals, truckers, 
ocean carriers, GPS data providers and Customs and Border Protection. However other 
data will be needed to make the Universal Appointment System Phase 2 a successful and 
powerful launch.  This will require collaboration from the other California ports.  POLA will 
leverage its positive rapport with the other four Ports to collaborate for the greater good of 
California. If for some reason some of the Ports are not willing to share or exchange data, 
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it would not necessarily prevent the Universal Appointment System Phase 2 from 
achieving its objectives but could limit its functionality at other ports.  POLA believes this 
may not be the case, however, plans are also set to account for the least favorable 
condition.   

 
8.4. Project Risks 

 

Risk 
Risk 
Level 

Mitigations 

Some maintenance and hosting cost may 
be needed post-performance period.

Low Every effort made in the proposal to 
use no cost/non-proprietary/existing 
data sources. Post the performance 
periods, the port and its suppliers 
will agree on a sustainable manner 
to cover the incremental 
maintenance cost.  

Lack of collaboration from certain 
stakeholders or ports to provide necessary 
data for a particular module.  

Medium POLA is currently receiving data 
from the major terminals, CBP, 
Ocean Carriers, select GPS 
providers, dray companies among 
others.  The project currently 
assumes data will continue to flow 
from these stakeholders.  However, 
there may be new data feeds that 
will be required to properly 
implement all phases of the 
Univerrsal Appointment System.  In 
this case, POLA will leverage 
existing partnership to obtain and 
ingest the new data.  Otherwise, we 
will have to procure the data at a 
cost as set in the budget and 
contingency.  
If some data is not provided, POLA 
may reduce the functionality of a 
select module or delay its 
deployment until an agreement is 
reached.   

8.5. Project Budget 
Below is an estimated project budget using the major tasks and milestones described in 
the Scope of Work of this application. The project budget is based on the technology as 
deployed at the Port of Los Angeles and other components implemented within the supply 
chain ecosystem.  The budget may vary slightly at the time of execution due to many 
factors such data availability, manpower and potential enhancements identified. The 
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budget is derived based on annual salaries and rates of IT developers, software engineers 
and UX designers using 2024 and 2025 figures that accommodate for a 5% annual 
increase.  Furthermore, the estimates are based on recent implementations of several 
projects within the industry based on recent RFPs.  A contingency factor is also built in to 
cover for risk items as shown in the risk matrix.   All amounts shown below the budget 
table such as personnel salaries, wages, travel, equipment, supplies etc. are included in 
the total shown in the budget table and are not incremental to the budget table.  

 

Task # Description Grant funds Outside Funds Total 

Task 1 Discovery Phase  

1.1 Discovery  $75,000 $75,000 

1.2 Documentation $20,000 $20,000 

Task 2 Data Ingestion and Integration  

2.1 Data Acquisition  $60,000 $60,000 

2.2 Data Implementation $150,000 $150,000 

2.4 API Development $100,000 $100,000 

Task 3 Back-End Environment, Data modeling and Foundation  

3.1 Data Modeling $250,000 $250,000 

3.2 Data Foundation $150,000 $150,000 

3.3 Access Controls $200,000 $200,000 

3.4 API 
Endpoints/Outputs

$150,000 $150,000 

Task 4 AI Development 

4.1 AI Development $850,000 $850,000

Task 5 UX Development

5.1 UX Development $250,000 $250,000 

Task 6 UI Implementation 

6.1 UI Implementation $300,000 $300,000 

Task 7 QA, Testing

7.1 QA Testing   $250,000 $250,000 

Task 8 Production Deployment
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8.1 Deployment $125,000 $125,000

TOTAL $2,930,000 $2,930,000

1. Personnel Salaries, Wages, and Fringe Benefits 

Staff Position Annual 
Salary

Annual 
Fringe

% of Time 
on Project

Year 1 Year 2 Total

Engineering, 
Software and 
Development

$72,800 N/A 100% $350,000 $350,000 $700,000 

UX/UI
Development 
and Design 
Team 

$220,000 N/A 100% $200,000 $150,000 $350,000

Data Modeling 
and 
Foundation

$71,000 NA 100% $200,000 $175,000 $375,000 

2. Travel 

Description Total Cost 

Discovery & Documentation $80,000 

3. Equipment 

Item Description Quantity Cost Per 
Item 

Total Cost 

None Equipment is 
not applicable in 
this project 

   

4. Supplies 

Item Description Quantity Cost Per 
Item 

Total Cost 

None Supplies are 
not applicable 
in this project 

  

5. Contractual Costs 

Partner Role Funding Allocated 

Application Back-End Environment, API $1,200,000
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Developer development, and AI Development

6. Indirect Costs

Description Total Cost

Software, Maintenance & Support $200,000

7. Matching Funds and Additional Funding Sources

Funding 
Source

Description Total 

None No matching funds or additional funding 
is planned 

8.6. Additional Funding Resources
While POLA is not leveraging supplementary funding to its GO-Biz Interoperability 
applications, the port is heavily investing in other sides of digitizing its IT infrastructure and 
cloud system in an urgent effort to accelerate the path to Interoperability.  POLA’s adjacent 
projects such as the Clean Ports, Resilient Cyber Security, ATCMTD, Digital Warehouse 
visibility and Carbon Intensity are all feeding to Interoperability.  One area that remains 
critical and missing to Interoperability is enabling the inclusion of other ports within 
California.  GO-Biz Interoperability presents a major opportunity to achieve this needed 
inclusion. Below is POLA’s roadmap to Interoperability. 

Exhibit 9: POLA’s roadmap to Interoperability

8.7. Project Metrics

CARGO
TRACKING

Container
Track & Trace

PORT KPIS

Cargo Analytics
EmptyReturn
Management

APIs

MOBILE APP
& CARBON
INTENSITY

CalPortsMobile App
Truck & Rail emissions

California Ports
Alliance

OPERATIONAL
TOOLS

Universal
Appointment System

Exports Module
FLOW Integration

ENVIRONMENTAL
SCORECARDS

& AI
OPTIMIZATION

Full Supply Chain
Environmental Metrics

AI-Optimized
Planning Tools

DIGITAL
ALLIANCE

API
Enhancement

Next-Gen
Optimization

Road toInteroperability

2016 TODAY 2030



The Port of Los Angeles                                          UAS with AI Enhancement
 

  | P a g e 2 9
  

Several metrics will be implemented to measure the success and ROI of the Universal 
Appointment System Phase 2. During the deployment phase, POLA and its vendors will 
focus on meeting the deadlines and budget cost while delivering all the tasks described 
in the scope of work documentation. These metrics will also include the number of 
stakeholders who are participating in the data sharing program required to deploy the 
application. 
Post the launch phase, POLA’s metrics will transition into ensuring collaboration from the 
Ports in California. This will be quantified by the number of stakeholders using the 
Universal Appointment System as well as the percentage of available slots being used at 
the port.  
 
Finally, POLA will establish a mechanism as a “Before” and “After” view highlighting key 
metrics both at the Port level and state level including the following: 

  
a. Container volumes & TEUs:  Quarterly and annual comparison of container volume. 
b. Port efficiency: Captures KPIs such as turn time, queue time and empty container 

management.  This can be measured monthly, quarterly, and annually.  
c. Usage of the App:  A metric showing the number of users who are consistently using 

and benefiting from the application as well as information on specific common use 
cases.  

d. Collaboration: Participation of stakeholders within the Universal Appointment 
System. 

e. KPIs that show the percentage of used appointments within the port complex. 
f. Average container dwell metrics for local cargo within the port.  



San Pedro Bay Universal Truck 
Appointment System 
Technical Alignment Requirements 
California Port Data Interoperability Grant, May 2024 

Noah Bruegmann - DataCRT [Noah@datacrt.com]  
Michael Mansour - Insight Softmax [Mike@insightsoftmax.com] 

Requirements 
We have only a very limited set of requirements for what the system will look like. It should: 

● Have a UI portal which end users can interact with to perform the agreed upon user
actions (defined in the user flows/use cases) across all 12 terminals at the Ports of LA
and Long Beach.

● Have a single API that either port can use to access core features necessary for
scheduling (e.g. availability, reserving)

● Allow payments for appointments to be passed to the correct provider(s), but not
discriminate based on which stakeholder or end-user interface is utilizing the API or
charge fees high enough to discourage use

Technical Alignment 
In order to allow flexibility in solutions while ensuring that the ports develop UTAS in concert and 
can follow through on their commitments to a universal system, we will require written evidence 
of alignment on various technical points: 

SPB UTAS Technical Alignment 

Exhibit G - UTAS Minimum Technical Requirements

mailto:noah.bruegmann@datacrt.com
mailto:Noah@datacrt.com
mailto:Mike@insightsoftmax.com
https://docs.google.com/spreadsheets/d/10GDl7Hf172F3i3TCCacB9iuBJiX3lHREKAn3jT0w6No/edit#gid=0


Category Report Format Coverage Notes 
Change 
Management 

Product 
design 

Use cases 
and user 

flows Single document, 
coauthored by ports 
and technical 
partners. Diagrams 
strongly 
encouraged 

Shows all of the user flows necessary to 
support the business use cases for a 
joint vision of an acceptable first release 
of the UTAS. 

Creating a backlog of cases and flows 
for subsequent versions of the UTAS is 
encouraged, but not required. 

Critically, this must cover how user-
accounts will be managed and rectified 
across the 2 UTAS systems 

Ports and technical partners should agree on 
a standard format for each use case, user 
flow, or user story. Chris suggests each 
should include: "the actors (system and 
human), the activities, notifications, reports, 
etc." 

Changes to be made 
in writing and agreed 
on by each port 

Capabilitie
s needed 
to support 
functionali

ty 

Single document, 
coauthored by ports 
and technical 
partners 

Establishes a record of what capabilities 
all sub-systems need to provide a 
functional UTAS (i.e. a UTAS that 
supports the user flows documented 
above) 

- It's recognized that not all terminals are the
same and will have bespoke requirements for
interfacing with their TAS. These will be
accommodated and baked in as requirements
to the overall system

Changes to be made 
in writing and agreed 
on by each port 

Architectu
re Single technical 

design document, 
coauthored by ports 
and technical 
partners 

This architecture design should specify 
what components of the system are 
shared and which will remain separate, 
describe why those choices are being 
made, and show how they will interface. 

We do not need to know about how the 
various sub-systems will work or be 
architected, as long as such 

At this point, decisions about where the 
portals live (single interface, embedded in the 
various port systems, etc.) should be well 
established. 

If there are multiple databases, one of the key 
points for interoperability will be entity 
resolution, which should be captured in these 
documents. For example, a user accessing 

Changes to be made 
in writing and agreed 
on by each port 



considerations do not influence 
interoperability 

through one interface will need to be identified 
in the same way on the other (otherwise, 
many of the anti-overbooking mechanisms will 
be less effective). The systems need to be 
able to construct a shared state of a user that 
they can both operate against. There are 
probably other entities that will need 
resolution, although perhaps all of the others 
(e.g. containers) will have a built-in globally 
unique identifier. 

We think it's likely there will be other sub-
problems here and would like input from the 
technical teams. 

Security 
architectur

e 

Single technical 
design document, 
coauthored by ports 
and technical 
partners 

Changes to be made 
in writing and agreed 
on by each port 

Entity 
specificati
ons 

Entity 
definition 

details 

Single technical 
design document, 
coauthored by ports 
and technical 
partners 

Provides a joint definition of precisely 
what is meant when each system refers 
to any type of entity, e.g. a user, gate, 
truck, etc. Should cover all entities 
required to support the user flows and 
capabilities defined above. 

This is also commonly understood as a Data 
Dictionary 

Changes to be made 
in writing and agreed 
on by each port 

Standards 
API 

specificati
ons 

Single technical 
design document, 
coauthored by ports 
and technical 
partners 

Specifies how information about the 
entities defined above will be exchanged 
in order to support the capabilities and 
user flows defined above 

Should include definitions for the errors that 
these APIs can return so that each side feels 
confident in their ability to understand and 
debug unexpected behavior in the integration 

Changes to be made 
in writing and agreed 
on by each port 



API 
security 

Single technical 
design document, 
coauthored by ports 
and technical 
partners 

Changes to be made 
in writing and agreed 
on by each port 

Payment 
processin

g 
capabilitie

s 

Single document, 
coauthored by ports 
and technical 
partners 

To the extent not already handled by the 
specifications above, any additional 
specifications needed to determine how 
payments will be collected and 
distributed to the correct parties 

Optional, still have some details to be figured 
out if this needs to be supported. It's still not 
clear if payments will be a part of this 

- Would also want to standardize around KPI's
for payments to charge, and how to transmit
those

Changes to be made 
in writing and agreed 
on by each port 

Governan
ce 

Data 
handling 

requireme
nts 

Can be a shared 
document or can be 
two documents, one 
from each port 

Description of: 
- Where will data be at rest and where
will data be transiting systems
- What security requirements does each
port or terminal have for each piece of
that data
- What privacy or screening
requirements does each port or terminal 
have for each piece of that data 

Note that the TAC will help to mediate if any of 
these requirements seem lopsided and/or 
unreasonable 

Changes to 
requirements should 
be clearly called out in 
a notice to the other 
port and the TAC. The 
TAC, other port, and 
any other relevant 
stakeholders will 
review the changes 
and make sure that 
there are no material 
impacts on overall 
interoperability 

SLAs and 
volume 

requireme
nts 

Can be a shared 
document or can be 
two documents, one 
from each port 

Description of: 
- What SLAs the ports have between
each other and how will those SLAs be 
enforced and achieved 
- What projected data volumes and
velocities will the system need to handle

Note that the TAC will help to mediate if any of 
these requirements seem lopsided and/or 
unreasonable 

- 2-layers: UTAS layer and the Terminal's
system. This will focus on the UTAS layer.

Changes to 
requirements should 
be clearly called out in 
a notice to the other 
port and the TAC. The 
TAC, other port, and 



to be successful for each port or terminal 
- Technical requirements for detecting
and reporting outages

This program has no control over governance 
or SLA's at the terminal-level 
- Possibly UTAS should report on TAS outage
- The Terminals may already have an existing
mitigation plan for TAS outages - that will be
collected and documented.

any other relevant 
stakeholders will 
review the changes 
and make sure that 
there are no material 
impacts on overall 
interoperability 

Other 
Individual 

needs 

(Optional) One 
document from 
each port 

For any technical requirements that are 
not anticipated by or covered in the rest 
of this framework, a document 
describing those requirements, 
substantiating their necessity, and 
documenting minimum functionality to 
satisfy them 

Note that the TAC will help to mediate if any of 
these requirements seem lopsided and/or 
unreasonable 

Changes to 
requirements should 
be clearly called out in 
a notice to the other 
port and the TAC. The 
TAC, other port, and 
any other relevant 
stakeholders will 
review the changes 
and make sure that 
there are no material 
impacts on overall 
interoperability 



Memorandum of Understanding (MOU) 
Between the Port of Long Beach and 
the Port of Los Angeles for Creating a 

San Pedro Bay (SPB) Universal  

Trucking Appointment System (UTAS) 
Preamble 

The Port of Long Beach (POLB) and the Port of Los Angeles (POLA) (individually, a Port, and 
jointly, the Ports) – under the leadership and guidance of California Governor’s Office of 
Business and Economic Development (GO-Biz) agree to build a San Pedro Bay (SPB) 
Universal Trucking Appointment System (UTAS, or Project) that serves the port drayage 
trucking community as the primary user.  This Memorandum of Understanding (MOU) provides 
guiding principles for the Ports’ implementation of their respective UTAS grant agreements with 
GO-Biz (Agreement or Agreements). 

Port Roles in SPB UTAS 

POLB and POLA are separate Harbor Districts managed in trust for the State of California by 
the Long Beach Board of Harbor Commissioners and Los Angeles Board of Harbor 
Commissioners, respectively.  Each Port is a landlord port to its own separate tenants and 
manages these tenant relationships separately, as required by law.  Each Port controls and 
manages their respective Port Community Systems (PCS) – the Supply Chain Information 
Highway at POLB and the Port Optimizer at POLA – which connect to their respective container 
terminals. Further, the parties acknowledge that individual terminals may have their own 
appointment systems. Neither Port will intrude on a neighboring Port’s connectivity with its 
respective container terminals without an explicit and written agreement from that neighboring 
Port and its respective container terminals. Each Port will be responsible for providing access to 
the appointment systems of their container terminals. Each Port will respect the relationships 
that the neighboring Port manages with their container terminals, and will not form or support 
any data connections to terminals pertinent to UTAS at that neighbor Port without the written 
permission of both the neighbor Port and its respective terminal operator(s). 

Exhibit H - POLA / POLB UTAS Memorandum of Understanding (MOU)



Transparency 

In order to arrive at a working SPB UTAS, it may be necessary to share information about each 
Port’s technical solutions (which might include development costs and maintenance for shared 
components, pending vendor agreement) and the functioning of their respective container 
terminals trucking appointment systems. The Ports will exercise reasonable efforts to maximize 
transparency while still respecting core intellectual property of technology vendors and 
respective container terminals. The intention of this technology information sharing is to build 
trust and ensure that chosen technology solutions do not compromise the systems of other 
project participants. 

Equality 

Because the goal is to build and maintain a UTAS for the entire SBP, it is critical that the Ports 
and their stakeholders are served equally by the investment and relationship. This means that 
users will be able to access the same feature-set, and enjoy the same performance, excluding 
costs or limitations imposed by the underlying terminal appointment systems or specific 
associated features. The Ports will form a base alignment on these feature sets in order to serve 
truckers equally. The integration points from the UTAS to the PCS should be equally designed 
and accessed by each Port to fulfill their needs and current functions including, but not limited 
to, functions planned as a part of this GO-Biz funding opportunity. Outside of the Project, each 
Port will maintain the right to build independent features in their Port Community System (PCS). 
Each Port may offer independent features solely for such Port’s PCS container terminals 
functionality so long as the functionality of the UTAS remains consistent.  

Access 

Design and technical details to be determined at a later time, the Ports will create a standalone 
and interoperable layer that allows users to book appointments within each port’s respective 
PCS and container terminals. There will be a single source of truth to access and query that is 
managed by interoperable layer. 

Outside of the operating model to be considered, an authorized user should be able to make an 
appointment directly with a particular container terminal without utilizing the SPB UTAS. 

Vision 

As part of the California Port Data Interoperability Grant Program, GO-Biz is awarding funds to 
POLB and POLA to bridge the bay and create a single Universal Trucking Appointment System 
for the San Pedro Bay. The system will serve the needs of the drayage trucking community, as 
well as improve the SPB-wide cargo movement efficiency. 



POLA and POLB will agree on all integration points in the SPB UTAS needed for facilitating 
appointments and data exchange. The Port Community System integration points will be co-
designed in a generic form. Both parties’ PCS’s will be able to query the same data from the 
UTAS API’s. 

SPB UTAS 

When this system is complete, the Ports will have, but not limited to, two options to use it: 

1. The Ports may white-label and integrate the UTAS into their own PCS for users to have a
seamless appointment booking process which does not require them to go to a different site.

2. An appointment portal that allows users to book appointments with deep linking back to each
respective PCS.

In either case, there will be an ability for users to access and query information that is managed 
by a co-governance model. This approach allows the Ports the ability to solicit trucking 
community input to ensure the final model supports truckers’ needs the best. 

Mobile Access 

Mobile accessibility for universal trucking appointment system will be planned and once 
developed, in the spirit of serving the entire bay it too must be agnostic. Appointment 
capabilities may be built into existing mobile solutions hosted by the two ports’ PCS leveraging 
this API. Creating an agnostic mobile access supports the principle of serving the trucking 
community first. This agnostic mobile version of the UTAS should maintain common 
functionality and be able to query the system free of charge. 

Project Steering Committee 

A long-term Project Steering Committee will be established for the SPB UTAS that acts as a 
joint body responsible for the delivery of the SPB UTAS, involvement of stakeholders as 
needed, and as a coordinating space between the Ports. 

The Project Steering Committee shall ensure: 

- An agreement stating minimum capabilities that SPB UTAS will deliver
- A formalized implementation structure (plan) for delivering the final product of a SPB

UTAS
- Delivery of the final UTAS solution
- Marshaling of resources from each port, subject to respective harbor commission

approvals, as appropriate
- The mechanism for dispute resolution
- Operational aspects including:



- Establishment of data governance policies and documentation
- Data sharing protocols
- API Usage agreements

- Establishment of a systems: Service-level Agreement (SLA), bug-triage protocol,
monitoring access, and logs access

- Coordinate ongoing technical support or helpdesk
- Protocols for reviewing user feedback, generating public reports
- Conduct user/stakeholder outreach to solicit input for system design
- Coordinate cyber security program(s) and implementation plan
- Maintenance of systems

- Commercial discussions
- Ensuring a sustainable business model of the bay-wide appointment system

managed by the two ports
- Ownership and licensing agreements of intellectual property
- Cost sharing of future maintenance/enhancements and licensing agreements

- Establishment of a Technical Advisory Group (TAG), consisting of the UNCOMN and
Wabtec teams, assignment of Port members, and delivery of technical working group
collaboration tasks

- Establishment of other advisory groups or sub-committees as needed
- Establish, at a minimum, quarterly convenings of governance model participants
- Generation of quarterly reports through the GO-Biz program reporting template for the

duration of the Grant Program. This will additionally include evidence of governance
activities and working group technical collaboration task deliverables.

Technical Advisory Group (TAG) 

While the governance model is mandated to ensure the delivery of the SPB UTAS, a working 
group of technical members from each Port will be established with equal representation until 
the successful deployment of the SPB UTAS and connections to participating terminals. The 
Technical Advisory Group will aid in the delivery of the SPB UTAS, as well as advise the 
governance model as needed. 

The Technical Advisory Group shall: 

- Advise the Project Steering Committee on commercial agreements to be made
stemming from technical solutions

- Complete or assist in the technical collaboration tasks set forth by GO-Biz with feedback
from the port technical staff

- Establish a hierarchy of command and disaster recovery in case of individual terminal
appointment systems or one of the UTAS outages.

- Refine and submit system SLA recommendations to the Project Steering Committee
- Collaborate on cross-system integration points and propose solutions for areas

including:
- PCS integration points



- Cyber and physical security protocols
- API definitions
- Event & lexicon standards
- Change management and systems outage handling

Expectations & Service Level Agreements (SLAs) 

The SPB UTAS is expected to be a 24/7 production system which a large number of 
stakeholders will rely on for critical operations. This system will only work if the connections to 
the terminal appointment systems: 

- Meet reasonable performance expectations and SLAs
- Have an agreement and protocol for triaging problems with the system
- Have an expectation on resolution time where it’s possible for the Ports to intervene and

resolve an outage. If a terminal’s underlying appointment system suffers an outage, it’s
expected that no one is able to book appointments there.

Public Perceptions 

It’s important that the public, trucking community, as well as the Ports see this UTAS as being 
an equally managed system by the Ports and demonstration of an effective working relationship. 
Controlling press releases and system branding will prevent misperceptions by the public, or 
from one port to another. 

Press Releases 

Any press releases published by the Ports that mention trucking appointment systems must be 
co-published. This communications model is already employed for the joint Clean Air Action 
Program (CAAP) and may be used as a reference. 

Branding 

The San Pedro Bay Universal Trucking Appointment System must have either equal co-
branding from both ports or no port-specific branding for components that live outside of a PCS, 
to be determined through the governance model. 



Agreed on [DATE]: 

Port of Long Beach 

City of Long Beach Harbor Department, 
through its Board of Harbor Commissioners 

By: ______________________ 

Mario Cordero, Chief Executive Officer 

Port of Los Angeles 

City of Los Angeles Harbor Department, 
through its Board of Harbor Commissioners 

By: _______________________ 

Eugene D. Seroka, Executive Director 

Attest: Attest: 

Approve to Form: 

Long Beach City Attorney’s Office 

Approve to Form: 

Los Angeles City Attorney’s Office 

State of California - GO-Biz 

By: _______________________ 

Title: ______________________ 
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CALIFORNIA PORT DATA PARTNERSHIP 

MEMORANDUM OF UNDERSTANING 
BETWEEN 

THE PORT OF HUENEME 
AND 

THE PORT OF LONG BEACH 
AND

THE PORT OF LOS ANGELES
AND

THE PORT OF OAKLAND
AND 

THE PORT OF SAN DIEGO 

WHEREAS, in June of 2022, Governor Gavin Newsom signed the California 
Budget Act of 2022, which included an unprecedented and historic multi-billion-
dollar state investment to support and enhance goods movement and the 
supply chain, including port and freight infrastructure, climate adaptation and 
resiliency, workforce training, zero-emission vehicle deployment, grid support 
and grid reliability, and port data system development. 

WHEREAS, this budget includes a one-time state investment of thirty million 
dollars ($30,000,000) that will support direct cloud-based port data system 
development at California’s containerized ports and support emerging data 
aggregation and analysis to support freight and supply chain efficiency. 

WHEREAS, California is the Nation’s preeminent global goods movement 
gateway: California’s twelve ports are responsible for handling forty percent of 
all containerized imports and thirty percent of all containerized exports in the 
United States.

WHEREAS, of these twelve ports, the five ports that handle containerized cargo 
are the Port of Hueneme, the Port of Long Beach, the Port of Los Angeles, the 
Port of Oakland, and the Port of San Diego.

WHEREAS, the Port of Hueneme is a vital hub for global maritime trade, and 
significantly contributes to the economic health of Ventura County and 
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Southern California. The Port of Hueneme generates $14.9 billion in annual trade 
value, provides $2.2 billion in overall economic impact, and provides more than 
20,032 direct, indirect, induced and influenced jobs regionally.

WHEREAS, the Port of Long Beach is recognized as one of the world’s busiest 
seaports providing nearly 7,600 acres of wharves, state-of-the-art cargo 
terminals, roadways, rail yards, and shipping channels.  As a public landlord 
port, it is tasked with managing a variety of environmental conditions while 
emphasizing sustainability to ensure that shipping terminal services by private 
operators continue uninterrupted; and to serve as a good partner to 
neighboring property owners and communities while remaining a favored port 
within the shipping industry. 

WHEREAS, the Port of Los Angeles is among the busiest seaports in the world and 
a global model for security, sustainability, and social responsibility. It delivers 
value by providing superior infrastructure and promoting sustainable and 
efficient operations that maintain its essential role in the national and state 
economy. Consistent with the State Tidelands Trust, the Port of Los Angeles is 
committed to managing resources and conducting developments and 
operations in both an environmentally and fiscally responsible manner. 

WHEREAS, the Port of Oakland, a public landlord port, oversees 20 miles of 
waterfront and loads and discharges 99% of containerized goods moving 
through Northern California, and leads U.S. ports in the value of agriculture 
products exported ($6.7 billion). The Port of Oakland generates 98,000 jobs in the 
region and is responsible for $1.5 billion of local purchases. 

WHEREAS, the San Diego Unified Port District (Port of San Diego) is a vital 
economic engine for the San Diego region and the State of California, providing 
maritime commerce, trade, recreational opportunities, tourism, and 
environmental protection on behalf of the citizens of California. The Port of San 
Diego, through its diversified activities, generates $24.6B in overall economic 
impact, and provides more than 37,000 Direct Jobs regionally. The Port of San 
Diego is also a federally designated Strategic Port, providing facilities and 
services for vital logistical movements of the US military and national security.

WHEREAS, this Memorandum of Understanding (MOU) by and between the Port 
of Hueneme, the Port of Long Beach, the Port of Los Angeles, the Port of 
Oakland, and the Port of San Diego, hereinafter referred to collectively as “the 
Participants” is entered into so as to cooperatively advance computerized and 



3 of 8 
 

cloud-based port data system development with the aim of achieving 
Interoperability. 

WHEREAS, Interoperability is defined as the ability for a port’s computerized and 
cloud-based data systems to securely share information and expedite 
information across port users and relevant transportation providers, including 
other port or public sector-based, computerized, and cloud-based cargo data 
systems as needed, in support of operational improvement, and efficiency, and 
emissions reductions.

WHEREAS, the Participants recognize that supply chain data sharing is critical to 
enhancing goods movement efficiency, to growing the economic 
competitiveness of California’s goods movement sector, to increasing system
capacity, and improving freight system resilience. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
all partners in goods movement across the supply chain in advancing cloud-
based data system development, including truckers, rail, labor, importers and 
exporters, warehousing, terminal operators, ocean carriers, and government 
agencies. 

WHEREAS, the Participants recognize the importance of direct collaboration with 
industries in California across the supply chain in advancing cloud-based data 
system development, including but not limited to: agriculture, retail, 
manufacturing, energy, building and construction, transportation, aerospace 
and defense, technology, entertainment, tourism, biotechnology, logistics and 
warehousing, utilities, and natural resource management. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall not, in any way, track or monitor labor, including, but not 
limited to, productivity metrics, or systems that would infringe on a collective 
bargaining agreement or workers’ right to collectively bargain. 

WHEREAS, the Participants recognize that systems developed under the terms of 
this Agreement shall be computerized, cloud-based, and should aim to achieve 
interoperability. 

NOW, THEREFORE: 
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SECTION I 

PURPOSE

This MOU is to confirm the intent of all Participants to work towards 
interoperability, as defined, of their respective cloud-based data systems with a 
common goal of supporting improved freight system resilience, goods 
movement efficiency, emissions reduction, and economic competitiveness. 

SECTION ll

AREAS OF COOPERATION 

The Participants will confer, discuss, cooperate, and exchange information, to 
the extent each Participant in its sole discretion deems appropriate, on subjects 
focused on strengthening interoperability between the Participants’ data 
sharing systems, including but not limited to:  

A. Development of use cases and applications that support operational 
improvement, efficiency, and emissions reductions; 

B. Outlining of key alignment points in order to achieve resultant 
interoperability with other container ports; 

C. Ensuring equitable access to data for users; 
D. Identification of data elements and data sources;
E. Identification of external entities in the supply chain for data sharing; 
F. Development of common definitions and standards for identified data 

elements; 
G. Ensuring data security and privacy;
H. User discovery and stakeholder engagement; 
I. Identification of public and private funding resources to support port 

data system development; 
J. Increasing public and industry awareness on port data system 

development; and 
K. Connecting and liaising with other local, state, and federal entities of 

government, private industry partners, and other interested parties to 
support interoperability and port data system development. 

SECTION III 

EFFECTIVE DATE AND TERM 
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This MOU is effective from the date of its signature and shall continue in effect 
until the earlier of the following occurs:

A. Three (3) years have lapsed from the effective date of the MOU; or
B. The Participants agree to extend the term of the MOU through written 

amendment. 

SECTION IV 

PARTICIPANTS POINTS OF CONTACT

The Participants designate their respective points of contact for communication 
and information exchange, as well as any notice required to be submitted 
under this MOU, as follows:

Points of Contact:  

Port of Hueneme: 
Aaron Valance  
IT Services Manager 

Port of Long Beach: 
Randall Smith
Assistant Director, Business Development.

Port of Los Angeles: 
Sheeba Varughese 
Director of Information Technology/Chief Information Officer

Port of Oakland: 
Pia Franzese 
Senior Maritime Projects Administrator

Port of San Diego: 
Renée Yarmy
Program Director, Maritime Sustainable Development  

SECTION V 

AVAILABILITY OF PERSONNEL AND RESOURCES  
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This MOU does not create any legally binding rights or obligations on any 
Participant.  

This MOU does not involve the exchange of funds, nor does it represent any 
obligation of funds by any Participant. All costs that may arise from activities 
covered by, mentioned in, or pursuant to this MOU will be assumed by the 
Participant who incurs them, unless otherwise stipulated and decided pursuant 
to a future written arrangement. All activities undertaken pursuant to this MOU 
are subject to the availability of funds, personnel, and other resources of each 
Participant.  

The personnel designated by a Participant for the execution of this MOU will 
work under the orders and authorization of the Participant and any other 
organization or institution to which the Participant belongs. The personnel’s work 
will not create an employer-employee relationship with another Participant or 
any other organization or institution. Under no circumstances, will any other 
Participant, or other organization or institution, be considered as a substitute or 
joint employer of the designated personnel.   

SECTION VI 

COMPLIANCE WITH APPLICABLE LAWS  

All activities undertaken pursuant to this MOU, and all personnel designated by 
the Participants for the execution of those activities undertaken pursuant to this 
MOU are subject to all applicable laws, including all laws applicable in the 
jurisdiction where the activities are performed. Such personnel, if visiting the 
other Participant to participate in an activity pursuant to this Memorandum of 
Understanding, will not engage in any activity detrimental to this MOU.  

SECTION VII 

INTERPRETATION AND APPLICATION 

Any difference or disagreement that may arise in relation to the interpretation or 
application of this MOU will be resolved through consultations between the 
Participants, who will endeavor in good faith to resolve such differences.   
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SECTION VIII 

NO LEGAL RIGHTS OR REMEDIES

Nothing in this MOU creates any legally cognizable or enforceable rights or 
remedies as to any Participant. In no event will any disagreement arising under 
this MOU —including, but not limited to, any alleged breach of, or 
nonperformance under, this MOU —give rise to any cause of action, or any legal 
or equitable remedy, in any forum whatsoever. Nothing in this MOU waives any 
sovereign immunity, or any other applicable immunity or defense, that any 
Participant may otherwise enjoy.

SECTION IX

FINAL PROVISIONS 

This MOU is not transferable except with the written consent of all the 
Participants. 

This MOU may be modified only by written agreement of all Participants 
specifying the date on which such modification is to become effective. 

If any provision of this MOU is held by a court of competent jurisdiction to be 
invalid, void, or unenforceable for whatever reason, the remaining section or 
provision not so declared shall, nevertheless, continue in full force and effect, 
without being impaired in any manner whatsoever. 

The termination of this MOU shall not affect the conclusion of the cooperation 
activities that may have been initiated during the time this MOU is in effect, 
unless the Participants mutually agree otherwise.  

It is expressly understood and agreed that this MOU embodies the entire 
understanding between the Participants regarding the MOU's subject matter.

IN WITNESS WHEREOF, this MOU is signed by the Participants below. 









Submission Instructions: Submit semiannual invoice summary with timing of respective quartarly report.  Category Expenditure Summary and 
Task Expenditure Summary should be additive each period, meaning that as progress is made, the history will also be reflected in the summary.  
Tabs 1 - 3: enter recipient header information.  Enter authorized budget and expenses by 1) category, 2) task and 3) vendor within corresponding 
tabs 1 - 3. 
Submit all invoices and reporting documents to: supplychain@gobiz.ca.gov and copy GO-Biz Program Manager, Angela Shepard 
angela.shepard@gobiz.ca.gov  
Resources: 
DGS State Administrative Manual: https://www.dgs.ca.gov/Resources/SAM/TOC

Filename format: Please save file exactly as "PO[/LA/LB/OAK/H/SD]_[year]-S[number]_invoice". Example: "POSD_2024-S2_invoice.xlsx"

Attach this invoice summary file to the Invoice Cover Page.
Invoice Cover Page Requirements:  to ensure timely processing and payment it is important that the Invoice Cover Page includes the required 
information

-Letterhead and logo
-Address and remittance payment address
-Invoice number
-Goods and/or services provided
-Amount needed to be paid
-Payment terms
-Tax applied if applicable
-Total amount



Category

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

Direct Labor -$                    -$                  -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                  -$                                #DIV/0! -$                                
Travel -$                    -$                  -$                                #DIV/0! -$                                
Equipment -$                    -$                  -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                  -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                  #DIV/0! -$                                
Indirect Costs -$                    -$                  -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Category

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

Direct Labor -$                    -$                                -$                                #DIV/0! -$                                
Fringe Benefits -$                    -$                                -$                                #DIV/0! -$                                
Travel -$                    -$                                -$                                #DIV/0! -$                                
Equipment -$                    -$                                -$                                #DIV/0! -$                                
Materials/Misc. -$                    -$                                -$                                #DIV/0! -$                                
Subcontractors -$                    -$                  -$                                #DIV/0! -$                                

Indirect Costs -$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Task Title and 
Number

Agreement 
Reimbursable 
Budget

Reimbursable 
Expenses This 
Period

Cumulative 
Expenses Billed 
to Date

% of 
Reimbursable 
Spent to Date

Reimbursable 
Balance

-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                
-$                    -$                  -$                  #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

Total -$                    -$                  -$                  #DIV/0! -$                                

Task Title and 
Number

Agreement 
Match Share 
Budget

Match Share 
Expenses This 
Period

Cumulative 
Match Share 
Spent to Date

% of Match 
Spent to Date Match Balance

-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                                -$                                #DIV/0! -$                                
-$                    -$                  -$                                #DIV/0! -$                                

-$                    -$                                -$                                #DIV/0! -$                                
Total -$                    -$                  -$                  #DIV/0! -$                                

Grand Totals -$                    -$                  -$                  #DIV/0! -$                  

-$                  
-$                  -$                  
-$                  

Certification

Signature of Authorized Representative Date

Recipient Name:
Agreement Number:
Invoice Number:
Period covered by this request:

Match Share

Reimbursement Total This Period Retention Release Invoice
Retention Amount: Retention Release Amount:

Total To Be Paid This Invoice: Final Invoice

I certify under penalty of perjury that this invoice is accurate, correct, and proper for payment in all respects, and reimbursement for 



Name Rate Hours
Total (Rate x 
Hours)

Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                

Vendor Name Invoice # Issue Date Invoice Total
Reimbursable 
Total Match Total

-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Labor
Invoice Detail

Equipment

Material and Misc

Agreement Number:
Invoice Number:
Period covered by this request:



-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  
-$                  -$                  -$                  

Total -$                    -$                  -$                  -$                                
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Project Summary
(500 words max) 

POLA’s proposed solution in this application is to 
develop and deploy a Carbon Intensity Gateway by 
building on the strong foundation established through 
POLA’s CAAP, Air Emissions Inventory, the 
Environmental Management System, the Clean Truck 
Program, and the Alternative Maritime Power program.  
These programs provide a variety of significant data 
feeds that can be ingested and deployed to help in the 
creation of a single pane of glass view of a Carbon 
Intensity Gateway.  Through this new portal, and 
leveraging data sharing of federal agencies such as the 
Federal Maritime Commission (FMC) and USDOT to 
provide an enhanced view of the US cargo movement, 
POLA seeks to unify these efforts and augment the 
intelligence gathered while also addressing some of the 
limitations of these programs as follow: 

a- Eliminate data fragmentation:  Currently, much 
of the data resides in separate documents using 
multiple formats.  While the information is useful, 
it is not easily retrievable considering the size 
and format of some of the documents. The 
proposed gateway will simplify this process and 
provide an access-controlled, single source 
view.    

b- Cater to the proper audience: POLA envisions a 
system to address the needs of supply chain 
stakeholders, such as beneficial cargo owners, 
shippers, and truckers.  Furthermore, POLA 
believes that consumer awareness is vital to 
better decision making since the supply chain 
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evolves around the urgency of shipments 
requested by consumers. Hence many shippers 
encourage consumers to lower their shipment 
urgency when possible. As part of its awareness 
objectives, the system may display the basics of 
Scope 1, 2 and 3 emissions by user profile and 
their impact on the carbon footprint of supply 
chain.  

c- Make data less dated: The data residing in many 
current reports represent historical views. While 
helpful, these reports do not necessarily enable 
the most informed decisions.  The proposed 
portal will utilize more recent data and, when 
possible, it will leverage near real-time 
information to generate simulation models and 
determine the sensitivity to inputs such as 
routes, low carbon infrastructure rollout, GHG 
reductions, and other variables that can help 
foster resiliency and smart decision making.   

d- AI enhanced features: With AI generated 
simulations and predictive models, the new 
portal will develop an algorithm that could later 
enable feed users multiple shipping scenarios 
with the goal of improving the intermodal freight 
voyage from origin to destination by optimizing 
operations in near real-time and self-evolving 
models. Using predictive modeling of emissions 
in the port hinterland can serve as a valuable tool 
in identifying areas of concern, evaluating the 
effectiveness of emission reduction strategies, 
and promoting sustainable development within 
ports.   
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1. Introduction 
The shipping industry accounts for close to 3% of the global GHG emissions and plays a pivotal 
role in the global economy as the main transporter of energy, food, and materials. According to 
the United Nations Conference on Trade and Development (UNCTAD), in July 2023 Member 
States of the International Maritime Organization (IMO) adopted a Revised Greenhouse Gas 
(GHG) Strategy that sets a sectoral target of net-zero emissions by or around 2050. This is a 
crucial step for international climate collaboration in general and the shipping sector in particular. 
The Revised Strategy set for the 2050 target, sets indicative emission reduction targets for 2030 
(20% emissions reduction, striving for 30%) and 2040 (70% emissions reduction, striving for 
80%), taking all greenhouse gas emissions from the full life cycle, i.e., from production to the 
combustion of fuels, into account.” NB1 

In the United States, California ports handle over 40% of containerized cargo entering the nation, 
thanks to San Pedro Bay complex - comprised of The Port of Los Angeles (POLA or The Port) 
and the Port of Long Beach - and the ports of Hueneme, Oakland, and San Diego (The Ports). 
Preserving California’s share of international container trade volume – and its related jobs and 
economic activity – will require advanced cooperation across multiple supply chain stakeholders 
to enable seamless goods movement and an enhanced cargo owner experience.  

Therefore, as part of GO-Biz initiatives, POLA proposes a set of modules to be built on its existing 
Information Technology platform which will augment it to achieve greater Interoperability among 
the port community system in California.  POLA’s proposed project under California Port Data 
Interoperability will address the following: 

a. Enabling the ports to securely share information and expedite information exchange 
between port users and relevant transportation service providers. 

b. Achieving congestion reduction and improvement of the quality of California residents who 
are using highways and roads leading to the Ports.  

c. Driving emissions reduction and enhancement of security and safety of Ports employees 
and customers.    

d. Providing a “lift and shift” Interoperability model to other ports across the United States 
that will enable incentivizing data sharing and hence enhancing efficiencies in 
containerized cargo movement throughout the United States and its trading partners.  

1.1. Vision 
San Pedro Bay in California is moving approximately 40% of all containerized cargo 
entering the US each year and about 30% of all containerized exports. POLA also serves 
as a strong steward of California’s environment. In 2017, the San Pedro Bay Ports adopted 
the most recent update of the Clean Air Action Plan (CAAP), which set GHG reduction 
goals from mobile sources (ships, trucks, trains, cargo-handling equipment, and harbor 
craft) operating in and around the Ports of Los Angeles and Long Beach. The GHG goals 
in the CAAP are 40% by 2030 and 80% by 2050, compared to 1990 levels. The CAAP 
contains specific measures to reduce GHG emissions from each of the five major mobile 
source categories. 

POLA is committed to a sustainable environment and, through the CAAP and other 
environmental initiatives, the Port looks to play a pivotal role in leading the acceleration to 
the IMO’s “Net-zero by 2050” goal. POLA recognizes that achieving this target requires 
an overhaul of many processes involved with shipping cargo. The Port of Los Angeles has 
already entered into agreements with several ports in Asia to create green shipping 
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corridors that will accelerate deployments of net-zero ships across the Pacific Ocean and 
greener terminal equipment and partner ports. 

Through its application under California Port Data Interoperability, POLA is proposing 
three projects, California Ports Mobile Application, an expansion to a Universal 
Appointment System and a Carbon Intensity Gateway, that will complement one another.  
The three projects build on the existing systems that will drive Interoperability and 
emissions reduction. Further enabling California to set the standards for clean cargo 
movement through its digital port community system in the United States.       

POLA’s strategy to lead the way towards carbon neutrality calls for the following 3 phases:  
a. Phase 1: Regional Carbon Neutrality 

POLA asserts that the first step to carbon neutrality is to deploy an accurate and a 
reliable emissions measurement system that captures PM and NOx emissions produced 
by fossil powered machinery, equipment, and vehicles from the five major mobile source 
categories operating in and around the Port (The Assets). As a first step, POLA will focus 
on emissions generated by both trucks and railroads and will leverage its annual 
inventories of air emissions as a baseline for migrating this data into a near real-time 
view.   

POLA plans on introducing a comprehensive baseline (Emissions Baseline) repository 
portal for NOx and PM emitting Assets using established methodologies for estimating 
ports related emissions at POLA (Asset Green Score). This web-based viewer can be 
accessible publicly through a portal linked to POLA’s website.  The Asset Green Score 
system and Emissions Baseline are deployed in comparable platforms set by 
international ports and cities called the Port Environmental Index (PEI).  This step will 
capture emissions by trucks and rail systems and will evolve around POLA, the City of 
Los Angeles, and surrounding areas, therefore procedures and improvements will first 
be implemented around POLA and its community.   

b. Phase 2: Incorporating additional segments of the supply chain 
In phase 2, additional supply chain related values will be added to the emission 
calculator. This could include ocean vessel voyages, on-terminal motor moves, and 
docked vessel power consumption. POLA will utilize the Emission Baseline and Asset 
Green Scores to evaluate progress toward establishing goals and evaluate potential new 
measures to reduce The Assets emissions within its premises. This plan will include 
specific NOx and PM emission targets in line with IMO 2025 targets and CAAP goals.    

Once the Emission Baseline and Asset Green Score systems are successfully deployed 
for POLA, the next step is to extend similar systems to The Port of Long Beach and the 
Port of Oakland due to their high volumes of container movement.  This natural scalability 
will drive Interoperability between these ports first before expanding to the rest of the 
California Ports.  

c. Phase 3: Global Carbon Neutrality through Green/Optimum Routing 
POLA proposes a new web-based portal to generate shipping estimates, emissions 
assessments, and lead-times for POLA’s import and export containers routing that helps 
users to intelligently choose from routes that fit their needs. The system will generate 
alternative routing with different priorities based on cargo urgency, shipping cost, and 
carbon emissions footprint by container.  In this phase, incentives are now generated to 
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encourage greener routes. The system will also generate models and scenarios to help 
the port community optimize their operations at the terminals for greener outcomes.  This 
system not only benefits POLA and its terminal operators but also freight forwarders, 
beneficial cargo owners, and shippers that are pledging to lower their carbon footprint by 
selecting ecofriendly routes for their shipments.

Exhibit 1: POLA’s Vision for Container Carbon Intensity Gateway  

1.2. Current State
As ports continue to expand in size and capacity to meet the growing trade demand, the 
impact of their operations on air quality and climate change becomes increasingly 
significant. While nearby regions may experience economic benefits, there are significant 
concerns regarding the emission of atmospheric pollutants which have adverse effects on 
both human health and climate change. For most shipping decision makers priority is 
currently given to expediting cargo using the fastest route possible at the lowest cost. 
Despite many efforts to include carbon footprint into the equation, many shippers discount 
it due to the added cost it generates or the delays it might cause fort shipments.  
Furthermore, the supply chain system continues to suffer from inefficiencies due to the 
poor availability of real-time coordination and continued disruptions. This leads to delays, 
which increase costs and results in higher carbon emissions. 

1.3. Proposed Future State
POLA proposes a future where supply chain trends are more predictable to help the 
shipping community address exception management, global crises, and annual 
seasonality. Similarly, carbon footprint should be just as foreseeable and well understood 
by the daily decision makers in the shipping industry as other parameters such as 
seasonal fluctuations, pricing models, and fleet demand.  This can be done by 
incorporating insights gained through predicting supply chain related emission inventories. 
Incentivizing “good” environmental behavior and penalizing parties that disregard the
impact of their operations should also be considered. The prediction of emission 
inventories could lead to potential operational planning using environmental constraints 
and the minimization of the total level of emissions at the Ports. Understanding these
predicted values could lead to operational changes to help establish emission thresholds 
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for different pollutants. Benefits of this approach are: 

a. Geospatial identification of high-emitting areas, including strategies to help reduce 
emissions. 

b. Assess and prioritize emission reduction strategies in areas that have the most 
significant impact on emissions. 

c. Facilitate plans for sustainable development around expansion and operation of 
ports. Port managers can design port facilities and operations that minimize their 
impact on the environment. 

d. Enhance stakeholder engagement by providing stakeholders with a clear 
understanding of the impact of port operations on the environment. 

e. Accurate prediction of pollution levels allows port authorities to ensure compliance 
with environmental regulations and emission standards. By staying within the 
prescribed limits, ports can avoid penalties and maintain their reputation as 
environmentally responsible entities. 

2. Scope 
2.1. Problem Statement 
According to the International Energy Agency, “in 2022, the rebound in passenger and 
cargo transport activity following the coronavirus (Covid-19) pandemic led to a 3% 
increase in transport CO2 emissions compared to the previous year. Transport emissions 
grew at an annual average rate of 1.7% from 1990 to 2022, faster than any other end-use 
sector except for industry (which also grew at around 1.7%). To get on track with the Net 
Zero Emissions (NZE) by 2050 Scenario, CO2 emissions from the transport sector must 
fall by more than 3% per year to 2030. Strong regulations and fiscal incentives, as well as 
considerable investment in infrastructure to enable low- and zero-emission vehicle 
operations, will be needed to achieve these emissions reductions.” 

 
A lack of mindfulness among select shipping community leaders continues to be a 
challenge for embracing environmentally friendly shipping decisions. For example, a lack 
of understanding of emissions scopes 1,2 and 3 and their environmental impact is a 
challenge that could be addressed through increased awareness efforts. Additionally, 
annual financial commitments add pressure on companies to focus on lowest cost 
shipping routes regardless of the environmental impact of their decisions. Finally, like 
traditional movement data, emissions and carbon footprint data generated by the supply 
chain is also fragmented and, in many cases, unreliable.    

 
2.2. Current Data Systems and Processes 
2.2.1. Air Emissions Inventory 
Currently, POLA’s annual activity-based emissions inventories (Air Emissions Inventory) 
serve as the primary tool to track the Port’s efforts to reduce air emissions from maritime 
industry related sources. The implementation of these measures is identified in the San 
Pedro Bay Ports (SPBP) Clean Air Action Plan (CAAP) and through regulations 
promulgated at the state and federal levels. Development of the annual air emissions 
estimates is coordinated with a technical working group (TWG) comprised of 
representatives from the Port of Los Angeles, the Port of Long Beach, U.S. Environmental 
Protection Agency, Region 9 (EPA), California Air Resources Board (CARB), and the 
South Coast Air Quality Management District (South Coast AQMD). Emissions estimated 
in the inventory reports are consistent with CARB and US EPA published methodologies.  
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2.2.2. Clean Air Action Plan (CAAP) 
Since 2005, POLA has monitored air quality within its operational region of influence in 
Los Angeles Harbor. This air quality monitoring program supports the Port’s commitment 
to improve air quality within the San Pedro Bay Ports area under the Clean Air Action Plan 
(CAAP), by helping to better manage and provide feedback on the Port’s air quality 
improvement efforts. CAAP is a landmark air quality plan that establishes the most 
comprehensive, far-reaching strategy for reducing port-related air pollution and related 
health risks, while allowing port development, job creation and economic activity 
associated with that development to continue. 

 
2.2.3. Port of Los Angeles Clean Truck Program  
Established in 2008, the Clean Truck Program, part of the San Pedro Bay Ports Clean Air 
Action Plan, has reduced air pollution from harbor trucking by more than 90% through 
voluntary early action and compliance with state laws. 

 
2.2.4. Air Quality Monitoring 
The Air Quality Monitoring program includes a network of four air monitoring stations that 
measure a comprehensive set of air pollutants within the region of influence. The air quality 
monitoring stations measure ambient air pollution levels in the vicinity of the Port of Los 
Angeles. As part of the program, meteorological monitoring stations operate adjacent to 
each air monitoring station, to help interpret the air quality data and for use in other Port 
programs. 

 
Alternative Maritime Power 
Alternative Maritime Power is a unique air quality program that focuses on reducing 
emissions from container vessels docked at the Port of Los Angeles. Instead of running 
on diesel power while at berth, AMP-equipped ships “plug in” to shore side electrical 
power. AMP is also referred to shore power, cold ironing, or High Voltage Shore 
Connection (HVSC) Systems. 
 
Environmental Management System 
The Port of Los Angeles initiated a pilot Environmental Management System (EMS) in 
2003 and obtained International Organization for Standardization (ISO) 14001 certification 
in 2007. The Port of Los Angeles was the first major west coast port to obtain third-party, 
independent certification under ISO. In 2015, the program was recertified under the 
updated standard, indicating the ongoing commitment of Port management and staff to 
continuous environmental improvement. 

 
2.3. Proposed Solution 
POLA’s proposed solution in this application is to develop and deploy a Carbon Intensity 
Gateway by building on the strong foundation established through POLA’s CAAP, Air 
Emissions Inventory, the Environmental Management System, the Clean Truck Program, 
and the Alternative Maritime Power program.  These programs provide a variety of 
significant data feeds that can be ingested and deployed to help in the creation of a single 
pane of glass view of a Carbon Intensity Gateway.  Through this new portal, POLA seeks 
to unify these efforts and augment the intelligence gathered while also addressing some 
of the limitations of these programs. Furthermore, POLA will utilize data sharing of federal 
agencies such as the Federal Maritime Commission (FMC) and USDOT to provide an 
enhanced view of the US cargo movement.  The objectives of the proposed solutions are 
as follow: 
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a. Eliminate data fragmentation:  Currently, much of the data resides in separate 
documents using multiple formats.  While the information is useful, it is not easily 
retrievable considering the size and format of some of the documents. The proposed 
gateway will simplify this process and provide an access-controlled, single source 
view.    

b. Cater to the proper audience: POLA envisions a system to address the needs of 
supply chain stakeholders, such as beneficial cargo owners, shippers, and truckers.  
Furthermore, POLA believes that consumer awareness is vital to better decision 
making since the supply chain evolves around the urgency of shipments requested 
by consumers. Hence many shippers encourage consumers to lower their shipment 
urgency when possible. As part of its awareness objectives, the system may display 
the basics of Scope 1, 2 and 3 emissions by user profile and their impact on the 
carbon footprint of supply chain.  

c. Make data less dated: The data residing in many current reports represent historical 
views. While helpful, these reports do not necessarily enable the most informed 
decisions.  The proposed portal will utilize more recent data and, when possible, it 
will leverage near real-time information to generate simulation models and determine 
the sensitivity to inputs such as routes, low carbon infrastructure rollout, GHG 
reductions, and other variables that can help foster resiliency and smart decision 
making.   

d. AI enhanced features: With AI generated simulations and predictive models, the 
new portal will feed users multiple shipping scenarios with the goal of improving the 
intermodal freight voyage from origin to destination by optimizing operations in near 
real-time and self-evolving models. Using predictive modeling of emissions in the 
port hinterland can serve as a valuable tool in identifying areas of concern, evaluating 
the effectiveness of emission reduction strategies, and promoting sustainable 
development within ports.   

Emissions data and data sources can be found in Exhibit 11 under Section 7.2 
Environmental Data and Emissions Reductions. 

Scope 1, 2 & 3 Emissions: The process of classifying the various types of carbon emissions 
generated by a firm through its own operations from product inception to delivery to the consumer.  
They cover the impact of the broader value chain.  

Scope 1 
Emissions 

Consist of GHG emissions that a corporation generates directly to make products.  
These activities include extracting raw material, transportation, and product 
assembly. 

Scope 2 
Emissions 

Consist of GHG emissions generated indirectly such as the energy produced 
remotely and procured to run a firm’s factory and cool its offices. This includes 
emissions that are produced by a 2nd party on the company’s behalf.

Scope 3 
Emissions 

Consist of GHG emissions associated with the corporation’s upstream and 
downstream value chain.  This category for example covers emissions generated 
from buying products from suppliers and from those generated by the products at 
the user end. 

Exhibit 2:  Scope 1,2 & 3 Emissions to be considered in the value chain 

2.4. Scope of Work 
Given the large scope of the proposed vision, POLA proposes that the initial work under 
this application covers only Phase 1 content as described in this section.  Furthermore, 
the design will include a provisioning of development and architecture design for Phase 2 
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and Phase 3 as described in Section 1.1.  This will enable an easy transition to the 2 
phases when the foundation is built.   
 
In this application, Phase 1 will deploy a near-real time emissions measurement system 
that captures emissions produced by both trucks and trains and will leverage its annual 
inventories of air emissions as a baseline for migrating into a near real-time view.  POLA 
will then introduce a comprehensive baseline repository portal for emissions using 
established methodologies for estimating ports related emissions at POLA. This web-
based viewer can be accessible publicly through a portal linked to POLA’s website.  This 
step will evolve around POLA, the City of Los Angeles, the Port of Long Beach, and the 
local region. Once the platform is built and the UI/UX and API design and specifications 
are complete, ocean vessel voyages, on-terminal motor moves, and docked vessel power 
can be easily added in a subsequent stage.  
 
The following is a high-level Scope of Work matrix summarizing the various tasks and sub-
tasks. It explains the activities required to deploy the proposed Carbon Intensity Gateway: 

 

Task Description Milestones and Deliverables

1.1 Discovery 
Phase 1 

Research, collect and analyze the Carbon Intensity Gateway project 
information and plans. Validate the scope of work, deadlines, and user 
experience expectations. Ensure necessary data in making technical and 
architectural decisions are available.  

1.2 Discovery 
Phase 2 

Engage different stakeholders, including MTOs, Shipping Lines, BCOs, 
Dray Providers, Railroads, and others to ensure applicability of data and 
information. 

1.3 Documentation
Phase 1  

Phase 1 - Establish a repository for software engineers, UX designers and 
developers to store and maintain processes and functions to develop the 
portal.   

1.4 Documentation
Phase 2  

Phase 2 – Complete open tasks in repository set up as final product is near 
completion. Deliverables include planning, metrics, scheduling, estimation, 
and system documentation among others. Provide required project 
reporting to state agencies as required.

2.1 Data Acquisition 
Phase 1  

Identify data sources, from available stakeholders, acquire feeds converting 
data to a digital content and ensuring data feeds are complete and 
accurate. This includes batch 1 of data sources. 

2.2 Data Acquisition 
Phase 2  

Complete Batch 2 and 3 of data sources. 

2.3 Data 
Implementation 
Phase 1  

Bring data into the Carbon Intensity Gateway data foundation, including 
normalization, and sequencing of data and ensuring that data is split into 
the proper component database sections for batch 1 

2.4 Data 
Implementation 
Phase 2   

Bring data into the Carbon Intensity Gateway data foundation, including 
normalization, and sequencing of data and ensuring that data is split into 
the proper component database sections for batch 2 and a portion of batch 
3.  
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2.5 Data 
Implementation
Phase 3 

Bring data into the Carbon Intensity Gateway data foundation, including 
normalization, and sequencing of data and ensuring that data is split into 
the proper component database sections for final batch.  Run testing for the 
entire data model.  Ensure seamless data transfer between environments.    

3.1 Data Foundation Establishment of Database warehouse and Extract, Transform, and Load 
(ETL) processes.

3.2 Data Modeling Creation of representation of data, relationship, structure, constraints and 
rules of organization and data storage.  Completion of an Entity-
Relationship Diagrams (ERDs).

3.3 API 
Development

API design and specification.  Complete and test API coding including error 
management. 

4.1 Development Conceptual design of the AI-Driven LCA/GHG emission real-time prediction 
methodology. Analysis of the energy efficiency process in the hinterland 
intermodal transportation system. Algebraic formulation of container carbon 
reduction mathematical models. 

4.2 Implementation  Deployment of AI structures for enhanced prediction and optimization. 
Integration with Data sources.

5.1 (Rail) UX 
Development 

UX Development and analysis of the energy efficiency process in the 
hinterland intermodal transportation system for Railroad assets. 

5.2 (Rail) UI 
Implementation  

Complete User Interface and visual design for Railroad and related 
vehicles.  

6.1 (Truck) UX 
Development 

UX Development and analysis of the energy efficiency process in the 
hinterland intermodal transportation system for trucks.

6.2 (Truck) UI 
Implementation  

Complete User Interface and visual design for trucks.  

7.1 QA Testing Execute Functional, performance, security and usability testing and User 
Acceptance Testing for the portal. Address errors, bugs, and defect repairs.

8.1 Deployment Final push of the code of the Carbon Intensity Gateway to the production 
environment.  

 
2.4.1. Project Inclusions  
In addition to the functionality and features listed in Section 2.4, the new portal will 
incorporate the following features:  following 

a. AI-Driven near Real-Time Distributed Optimization of Container Carbon 
Emissions Reduction for Hinterland Intermodal Freight Operations: An AI-
driven real-time distributed optimization (RT-DO) system will be developed, 
considering the dynamic nature of the intermodal freight transportation system. The 
model will use near real-time data and analytics to optimize operations, reducing 
costs and carbon emissions. The system should consider near real-time data on 
transportation routes, cargo volumes, and costs. The modeling methodology will be 
based on the concepts of advanced parallel, and distributed analytics. The project 
will deploy models at different levels. The first level presents near real-time 
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distributed optimization mathematical models for cargo routing which are used to 
determine the most efficient/sustainable path for traffic flow in a transportation 
network, considering a wide range of factors such as intermodal switching, traffic, 
and demand resource limitations. Intermodal switching refers to the transfer of cargo 
between different modes of transportation, such as from a ship to a truck or from a 
train to a waterway. 

2.4.2. Project Exclusions
At the initial deployment, the Carbon Intensity Gateway will focus on the scope defined in 
Phase 1 in addition to a provisioning of development and architecture design for Phase 2 
and Phase 3 as described in Section 1.1.  This will enable an easy transition to the 2 
phases when the foundation is built.  However, deployment and implementation of Phases 
2 and 3 will be covered in a subsequent phase.  

The Carbon Intensity Gateway is an initial milestone that would build on future grants such 
as Clean Ports funding by expanding lanes and footprint that are not covered under this 
scope. It will also compliment the Port of LA operational budget that has been used to 
enhance emissions and CIG reduction technologies withing the Port complex.

3. Software Development, Cloud and System Architecture
3.1. Software Development and Technical Collaboration
The solution architecture for the existing digital supply chain platform is established to 
ingest data from various stakeholders.  This platform interfaces with the stakeholder’s
ecosystem such as marine terminal operators, ocean carriers, rail operators, chassis 
providers, beneficial cargo owners and CBP among many others.  Through APIs, EDI,
and other standard communication protocols, stakeholders can interface with the digital 
supply chain platform.  

Exhibit 3: Carbon Intensity Gateway High Level Platform Architecture

3.1.1. Custom Solutions
Development of the Carbon Intensity Gateway will utilize Agile development principles 
with all work tracked through Rally software which tracks all features and associated user 
stories as the portal progresses.  Engineering teams work on two-week sprint cycles with 
all written code subject to full regression testing with QA tollgates to validate user story 
completion prior to production deployment. Backend system will consist of three 
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development environments, including Dev, Staging, and Production, each will mirror the 
other in both structure and data management to enable clean development and testing. 
Full interface control documents will be made available during the coding and 
development of the applications.

Exhibit 4: Carbon Intensity Gateway High Level System Design

The development environments will utilize AWS components and be entirely hosted in the 
cloud. In addition to being hosted on AWS servers, the development will include other 
AWS components such as S3, Elastic Search, RDS, etc. Confluent Kafka and DataDog 
alerting and monitoring will also be part of the architectural design. The Carbon Intensity 
Gateway will not require any “on prem” hardware or software deployment. All code and 
development tools/environments are required to undergo full CATO (continuous 
authorization to operate) validation to ensure adherence to strict cybersecurity standards.

The Port of Los Angeles will work with their existing technical partner in the development 
of the Carbon Intensity Gateway as it builds upon the work of the existing Port Optimizer™ 
application. All original data input into the system will remain the property of the original 
source data provider, while the ownership of any derived data, software, or other IP will 
be governed by the contract between the Port of Los Angeles and their selected technical 
partner. Any potential risks associated with vendor lock-in will be mitigated by ensuring 
that all developed assets are easily portable to a new provider with minimal effort, including 
source code and underlying databases. Additionally, standardized data formats will be 
used everywhere possible to ensure easy integration with new providers.

3.1.2. Scalability
The Carbon Intensity Gateway will be based off the current Port of Los Angeles Port 
Community System, Port Optimizer™. Port Optimizer™ utilizes a robust backend 
database structure that is designed for large data sets and is optimized for logistics data.  
Currently, the Port Optimizer™ data foundation is processing close to 2 billion events 
annually with room to scale to multiple times that.  It is not expected that the new data sets 
that will be part of the portal will cause any concerns with data or system scalability.

DataDog and other in-house monitoring will be used within the system architecture to alert 
development teams to any potential issues before they happen. Currently, these systems 
are in place with multiple levels of technical support to handle varying levels of severity 
with response teams in place to address any potential issues.
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3.1.3. Reliability and Resiliency 
As part of engineering development of the Carbon Intensity Gateway, all code will be 
subject to full regression testing ensuring that any potential bugs are identified and 
addressed prior to production code deployment. Should any potential issues occur, full 
back-ups of data and infrastructure will be available to ensure minimal downtime and quick 
recovery. 

 
3.1.4. Usability and Downstream Stakeholder Engagement 
The Carbon Intensity Gateway is designed to be an easy-to-use portal that will allow all 
port stakeholders to access data pertaining to the current state of operations at the Port 
of Los Angeles (and ultimately the other California ports.) This Carbon Intensity data will 
be presented via intuitive dashboard segments that include easy-to-read charts and 
graphs and clearly defined output data.  It is expected that access to the Carbon Intensity 
Gateway will be a free service provided by the Port Authorities. 
 
Initial data sets for the portal will rely heavily on existing data connections already 
established at the Port of Los Angeles for the Port Optimizer™ project, including EDI 
309/310 manifest files from Ocean Carriers, EDI 322 and APIs from MTOs, and other 
selected data from additional providers.  The Port will work with MTO partners and other 
stakeholders to ensure that additional data can be added to the system as needed.  
Additionally, the port will work with San Diego State University as it develops the carbon 
intensity algorithms. It will be necessary to ensure that all data providers to the system are 
aware of the expected usage of the source data within the portal and that they are 
comfortable with sharing that data. The Port will utilize different options to ensure data 
access including incentive programs and tariffs as needed. 
 

3.2. Sustainability and Maintenance 
The software for the Carbon Intensity Gateway is designed to be easily maintained and 
sustained post-initial development.  This includes ensuring that all code is commented 
appropriately to allow for future maintenance.  Additionally, schema changes will be kept 
to a minimum with everything tracked and maintained through internal wikis to maintain 
clarity in design and development.  System upgrades will be performed on a pre-published 
schedule with ample notice provided to all affected users.  Additionally, any scheduled 
maintenance will be prioritized for periods of low usage to minimize disruptions. 
 
Ongoing maintenance budgets will be evaluated and incorporated into both the initial 
development budget and as part of subsequent development efforts from the Port of Los 
Angeles and other future participating Ports. 

 
3.3. System Testing Plan 
Quality Assurance regression testing will be integral to the success of the Carbon Intensity 
Gateway portal.  This testing will be developed in cooperation with the development team 
to ensure that test cases are representative of the user stories and will result in a bug free 
final product.  Test cases will cover both backend development including the validation of 
data integrations and outputs, as well as full user interface testing, including ensuring 
proper functionalities for all interactive user elements and access controls.  Testing will be 
tracked through Rally alongside the respective user stories with full QA sign-off required 
before any code can be deployed to productions.  As new features are designed and 
developed for the portal as part of future iterations, the same QA processes will remain in 
place. 
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4. Data 

4.1. Standardization 
The Carbon Intensity Gateway will be designed to adhere to and utilize existing data 
standards, but also participate in helping to define standards for the next generation of 
data access. The Carbon Intensity Gateway will utilize a data foundation that is designed 
to be agnostic to data formats and input methods, however, it is expected that most data 
inputs into the portal will be variations on existing EDI standards or well-documented APIs. 
As part of the development of the portal, the backend engineering will ensure that any 
necessary data inputs into the system are well defined to more easily allow future ports to 
participate.  This will include clearly defined data elements and structures, sample files for 
EDI messages, and JSON files for API inputs.  Wherever it is logical to utilize DCSA 
standards, The Carbon Intensity Gateway will endeavor to do so. The Port of Los Angeles 
will work with other participating ports to help ensure their access is not limited by data 
format challenges. 
  

4.2. Data Culture and Change Management 
One of the advantages of the Carbon Intensity Gateway is that it is built upon the Port of 
Los Angeles Port Optimizer™ application.  As part of the development of Port Optimizer™, 
the Port of Los Angeles has maintained multiple direct data connections with almost all 
major ocean carriers, all terminal operators at the Port of LA, Railroads, chassis providers 
and other data providers with the port ecosystem.  These data feeds have been cultivated 
and maintained for several years and are the product of extensive work between the Port, 
our technical vendor, and the stakeholders.  The Port has spent significant time ensuring 
that data providers are well-educated in both the use of their data in our programs, but 
also very aware of all safeguards and monitoring in place to ensure that data remains 
protected.  Well defined data access policies are in place and shared with providers as 
part of the data acquisition process. 
 

4.3. Data Journey  
Data will be ingested into the Carbon Intensity Gateway data foundation via various input 
methods including EDI, API, and other sources.  Once ingested, data will be normalized 
and sequenced based on key values within the data sources as those inputs are broken 
into their component pieces.  These key values will be used to match and sequence 
disparate sources into a cohesive data story that will be available via clearly defined 
internal APIs that will feed to the portal UI.  Depending on the source of the data, it will be 
processed through as batch data or streaming.  Monitoring will be in place to validate data 
accuracy including, but not limited to, automated test scripts that will look for out of 
sync/incongruous data.  Bad data will be identified and either corrected, if possible, or 
reported to the source data provider for correction or updates.  Data volumes will be 
expected to be significant as all movement of vessels and containers within the port will 
be monitored and tracked.  
 

4.4. Governance 
POLA’s governance of information security is achieved through a cross-functional, 
coordinated management structure that includes business IT, legal, audit, and risk 
organizations.  
POLA protects its data and underlying infrastructure by relying on controls across the 
following areas:   

a. Security Oversight 
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b. Human Resource Security 
c. Asset Management 
d. Access Control 
e. Cryptography 
f. Physical and Environmental Security 
g. Operations Security 
h. Platform Security 
i. Cloud Operations 
j. Information Systems Acquisition, development, Maintenance 
k. Supplier and Customer Security 
l. Information Security Incident Management 
m. Business Continuity 

 
4.5. Data Privacy  
Data Privacy is an integral part of the design of the Carbon Intensity Gateway app.  As 
part of our data acquisition process, we ensure that all data is acceptable to be shared by 
the source data provider.  In addition, the portal is designed to remove certain information 
types which might constitute PII or other proprietary data.  In general, the portal will adhere 
to both GDPR and CPRA standards.  Further to that, the app purposely removes the need 
for data that could be considered commercially sensitive by truncating any specific entity 
(shipper, consignee, etc.) information and commodity information (other than hazmat 
status.). The resulting data is robust in that it provides detailed logistical information, but 
secure in that the information removes sensitive segments.  All data inputs are bound by 
existing cybersecurity protocols within the Port of Los Angeles and their selected technical 
partner. 
 

5. Cloud Infrastructure 
For Cloud Infrastructure information, please refer to Sections 3 and 4.   

 
6. System Security 

In 2014, the Port of Los Angeles was the first seaport in the nation to establish a Cyber 
Security Operations Center (CSOC) and staff it with a dedicated cybersecurity team. The 
CSOC currently serves as a centralized hub for proactively monitoring the Port’s own 
technology environment to prevent and detect cyber incidents. In 2015, the Port also 
became the first port to achieve ISO 27001 information security management certification. 

 

  
Exhibit 5: POLA a Cyber Security Operations Center (CSOC) Cyber Resilience Center 
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As the cyber threat and risk landscape continues to rapidly change, the Port continues to 
research and invest in the most current technology and safeguards to further enhance its 
cybersecurity management capabilities. Over the last decade, the Port of Los Angeles has 
increasingly focused on expanding the digitization of its operations and creating an 
enhanced ‘smart port’ community.  While this increased use of digital technologies has 
resulted in more efficiencies and cargo planning capabilities throughout the supply chain, 
it has also prompted the need for the Port to develop more sophisticated systems to 
protect against cybersecurity risks and disruption threats to both Port operations and the 
overall supply chain. This need for additional cybersecurity protection became even more 
evident during the COVID-19 pandemic, when the Port detected a significant increase in 
the level of cyber threats. Cybersecurity and advocating for a secure and responsible 
digitized supply chain has long been a priority at the Port, even before the pandemic. The 
Port’s 2018-2022 Strategic Plan identifies cybersecurity as a top priority, both in support 
of goods movement and overall operational risk mitigation. 

 
6.1. Application Security 
The Carbon Intensity Gateway will make use of OKTA for user registration and 
authentication.  Users in the portal will be required to create a username/login consistent 
with cybersecurity best practices and will then be registered via two-factor authentication 
within the OKTA registry.  All authorization and access attempts are stored within the AWS 
cloud environment through secure audit logging. Internal and administrative users will be 
identified and monitored for continued access via normal security protocols, including but 
not limited to consistent auditing of user lists and domain-level restrictions.  All 
development code is subject to multiple CP (Cybersecurity Protocol) tollgates to ensure 
adherence to development policies and best practices. 
 
Internationally, the Port of Los Angeles co-chairs the chainPORT Cyber Resilience 
Working Group. Initiated by the Hamburg Port Authority and Port of Los Angeles in 2018, 
chainPORT is an international partnership among the world’s leading ports, designed to 
share innovations, strategies, and best practices. On a national level, the Port of Los 
Angeles chairs the American Association of Port Authorities (AAPA) Cybersecurity 
Committee for collaboration with U.S. ports and other federal agencies. Locally, the Port 
of Los Angeles collaborates with law enforcement and other City of Los Angeles 
departments on cybersecurity. Cyber security and data protection are important 
considerations in the design and production of all POLA deployed projects and products. 
POLA understands the importance of integrating industry standards such as National 
Institute of Standards (NIST) and the International Standardization Organization (ISO) into 
safeguarding applicable data and infrastructure. 

 
6.2. Cloud Security 
This section is not applicable as a third party will be responsible for the cloud environment.  
However, the Port of Los Angeles will ensure through its bid criteria that suppliers will 
conform to POLA’s and California cloud security regulations, tracking and auditing 
policies. 

 
6.3. Corporate Security 
The Port of Los Angeles will ensure that any technology partners selected to work on this 
project will adhere to the strictest of cybersecurity standards as governed by CSOC 
standards.  This will include ensuring that access controls are in place for all users, 
including the monitoring of all hardware and software to ensure compliance.  Successful 
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partners will need to demonstrate and provide documentation on security training and 
awareness as well as needing to provide documented security policies.  Any security 
incidents that are observed will need to be reported and addressed in a timely fashion and 
will be subject to audit and review from the Cyber Security Operations Center 

 
7. Legal and Regulatory 

7.1. Integration and Support of State and Federal Data Initiatives 
All POLA built systems built under the GO-Biz funding will support relevant state and 
federal data initiatives by providing data and reporting. These will include:  

a. The Federal program 
 United States Department of Transportation (USDOT) FLOW Program 
 Ocean Shipping Reform Act of 2022 
 US EPA’s Clean Ports Initiative  
 USDOT and Federal Highway Administration’s Port Cooperative Driving 

Automation Drayage Truck Development program, implemented by Leidos 
 Additional relevant programs administered by Leidos 

b. State agency and program 
 CARB 
 CalSTA 
 California Freight Mobility Plan 
 California Sustainable Freight Action Plan 
 CalTrans Port and Freight Infrastructure Program 
 Senate Bill 671/CTC 

7.2. Environmental Data and Emissions Reductions 
POLA envisions the use of ML models to predict emission inventories produced by the 
port operations. POLA and selected vendors will compare different models through 
optimization tools to identify areas of concern and evaluate the effectiveness of emission 
reduction strategies for a sustainable development of ports. 
 
The sources of pollution include ships and logistics activities developed within the ports, 
such as the entry of trucks, and the use of cranes and forklifts. Although the 
characterization of emissions is particularly difficult due to the multiple tasks carried out 
within the facilities, it is possible to develop pollution control strategies to ensure the air 
quality of coastal cities using information obtained from inventories to analyze source 
contributions.  

Near real-time data can be obtained from a variety of sources. Advanced analytics and 
ML algorithms can be used to process and analyze real-time or near real-time data, 
providing insights and suggestions to stakeholders in near real-time.   

Data Historic data source Dynamic data source 
Maritime freight 
traffic 

Same as dynamic, 60 days active, 4+ 
years in cold store, Port of Los 
Angeles 5+years Wharfinger, Spire  

Customs and Border Protection, Manifest for the Port of 
Los Angeles This applies to the main ocean carriers 
except for COSCO, Wan Hai shipping lines. 

Rail freight 
traffic 

Rail data provider such as Railinc Rail data provider such as Railinc 

Road freight 
traffic 

5+ years in-gate/out-gate for POLA POLA In/out-gate (Excludes Road traffic), GeoStamp 

Maritime routes Reports from ocean carriers' web. Dynamic routes accessible from carriers' websites.
Rail routes Class 1 and short lines Class 1 and short lines
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Inland 
Waterways 
routes

Inland waterways Carriers Information on the river system, such as its topology, 
current, and water levels. This data is used to simulate 
the river system and the flow of cargo on it.

Truck routes Dray providers Providers (area of focus). Data can be provided daily. 

Port traffic  2+Y historical of Marine Exchange, 
Spire Global API, Live data for ALL 
vessels within USA EEZ.

Marine Exchange, GeoStamp Vessel to Port ETA 
functionality. Ability to call on all historical data Spire has 
(back to 2011)

Shipment Data On demand Freight data O/D, type of goods being transported, and desired 
delivery date. Used to match shippers with carriers to 
meet needs. 

Weather Data Several sources The latency and frequency of weather data can vary 
depending on the source and the type of data. Data 
collected from ground-based sensors may have lower 
latency and higher frequency than weather data 
collected from satellites. Similarly, certain types of 
weather data, such as temperature and precipitation, 
may be collected and updated more frequently than 
other types of weather data, such as cloud cover or wind 
speed.

Exhibit 6: Examples of emissions data sources required for the Carbon Intensity Gateway 

7.3. Labor Protections 
The proposal for the Port of Los Angeles does not collect and will not report any data 
related to labor at the port.  All data that is being ingested as part of the application will 
not be modified from the original source. Additionally, no metrics or KPIs will be created 
or maintained that relate to productivity or output as it relates to labor and safeguards 
will be in place to protect these interests. 
 

8. Project Structure 
8.1. Project Timeline 
Below is a project development timeline that includes Tasks and Milestones described in 
the Scope of Work and Budget. The timeline is a high-level project plan with defined 
milestones. Data availability and reliability represent an important component of this 
project.  Project timeline may be adjusted in case reliable and accurate data is not 
available to accommodate for alternative resolutions. Note that several of the milestones 
listed extend across multiple quarters as the development work will occur in phases.  Prior 
to initiating the project, a more detailed project plan will be provided.         

 

Task # Description Milestones and Deliverables Start 
Date 

End Date 

Task 1 Discovery Phase 

1.1 Discovery 
Phase 1 

Research, collect and analyze the Carbon 
Intensity Gateway project information and 
plans.  Validate the scope of work, deadlines, 
and user experience expectations. Ensure 
necessary data in making technical and 
architectural decisions are available.  

Sept 24 Dec 24 

1.2 Discovery 
Phase 2 

Engage different stakeholders, including MTOs, 
Shipping Lines, BCOs, Dray Providers, 
Railroads, and others to ensure applicability of 

Sept 24 Jan 25 
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data and information.

1.3 Documentation
Phase 1 

Phase 1 - Establish a repository for software 
engineers, UX designers and developers to 
store and maintain processes and functions to 
develop the portal.  

Sept 24 Dec 24 

1.4 Documentation
Phase 2 

Phase 2 – Complete open tasks in repository 
set up as final product is near completion. 
Deliverables include planning, metrics, 
scheduling, estimation, and system 
documentation among others. Provide required 
project reporting to state agencies as required.

Sept 25 Dec 25 

Task 2 Data Ingestion and Integration 

2.1 Data Acquisition
Phase 1  

Identify data sources, from available 
stakeholders, acquire feeds converting data to 
a digital content and ensuring data feeds are 
complete and accurate. This includes batch 1 of 
data sources.  

Sept 24 Dec 24

2.2 Data Acquisition
Phase 2  

Complete Batch 2 and 3 of data sources. Oct 24 Jan 25 

2.3 Data 
Implementation 
Phase 1   

Bring data into the Carbon Intensity Gateway
data foundation, including normalization, and 
sequencing of data and ensuring that data is 
split into the proper component database 
sections for batch 1 

Oct 24 Jan 25 

2.4 Data 
Implementation 
Phase 2   

Bring data into the Carbon Intensity Gateway
data foundation, including normalization, and 
sequencing of data and ensuring that data is 
split into the proper component database 
sections for batch 2 and a portion of batch 3. 

Jan 25 Mar 25

2.5 Data 
Implementation
Phase 3  

Bring data into the Carbon Intensity Gateway
data foundation, including normalization, and 
sequencing of data and ensuring that data is 
split into the proper component database 
sections for final batch.  Run testing for the 
entire data model.  Ensure seamless data 
transfer between environments.    

Mar 25 Jun 25 

Task 3 Back-End Environment, Data modeling and Foundation  

3.1 Data Foundation Establishment of 
Database warehouse and  
Extract, Transform, Load (ETL) processes.

Oct 24  Sep 25 

3.2 Data Modeling Creation of representation of data, relationship, 
structure, constraints and rules of organization 
and data storage.  Completion of an Entity-
Relationship Diagrams (ERDs).

Oct 24  Sep 25 
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3.3 API Development API design and specification.  Complete and 
test API coding including error management.

Jun 25 Sep 25 

Task 4 Algorithm Development

4.1 Development Conceptual design of the AI-Driven LCA/GHG 
emission real-time prediction methodology. 
Analysis of the energy efficiency process in the 
hinterland intermodal transportation system. 
Algebraic formulation of container carbon 
reduction mathematical models. 

Sept 24 Mar 25

4.2 Implementation  Deployment of AI structures for enhanced 
prediction and optimization. Integration with 
Data sources.

Mar 25 Jun 25 

Task 5 Rail Feature 

5.1 UX Development  UX Development and analysis of the energy 
efficiency process in the hinterland intermodal 
transportation system for Railroad assets.

Oct 24 Feb 25

5.2 UI 
Implementation  

Complete User Interface and visual design for 
Railroad and related vehicles. 

Mar 25 Jun 25 

Task 6 Truck Feature 

6.1 UX Development  UX Development and analysis of the energy 
efficiency process in the hinterland intermodal 
transportation system for trucks. 

Jan 25 May 25 

6.2 UI 
Implementation  

Complete User Interface and visual design for 
trucks.  

Jun 25 Sept 25 

Task 7 QA Testing  

7.1 QA Testing Execute Functional, performance, security and 
usability testing and User Acceptance Testing 
for the portal. Address errors, bugs, and defect 
repairs.

Sept 25 Nov 25 

Task 8 Production Deployment 

8.1 Deployment Final push of the code of the Carbon Intensity 
Gateway to the production environment. 

Dec 25 Dec 25 

8.2. Project Team 
Below is an overview of the Carbon Intensity Gateway Project team.     
 
8.2.1. Chief Information Officer  
The Port’s Chief Information Officer (CIO) will be responsible for ensuring a successful 
implementation of CalPorts.  They will manage the following tasks within this project, 
including approving the deployment of information technology, delegation of IT tasks, and 
overseeing new network and system implementations. 
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8.2.1. Business Development and Marketing Director 
The Business Development and Marketing Director collaborates with technology suppliers 
and will focus on container related activities in the supply chain enhancement and 
optimization. They will also maintain relationships with beneficial cargo owners and 
railroads.  
8.2.2. Carlos Paternina (PhD)  
Dr. Carlos D. Paternina Arboleda is the Assistant Professor Academic Affairs at the Fowler 
College of Business Management Information Systems Department at San Diego State 
University. Dr. Paternina’s research has been published in numerous top engineering, 
management and logistics journals and he has been honored as an “Outstanding 
Professor” while at Universidad del Norte. He earned both his Ph.D. and master’s degree 
in industrial engineering at the University of South Florida. His primary areas of research 
are supply chain analytics and optimization, transportation and distributions systems.  

 
SDSU through Dr. Paternina’s guidance will lead the following effort:  

a. Conceptual design of the AI-Driven LCA/GHG emission real-time prediction 
methodology,  

b. Analysis of the energy efficiency process in the hinterland intermodal transportation 
system.  

c. Algebraic formulation of container carbon reduction mathematical models.  
d. Deployment of AI structures for enhanced prediction and optimization.  

8.2.3. Software Engineers and Developers 
The software developer team will be responsible for creating, testing, and refining the 
computer applications as it relates to the Carbon Intensity Gateway.  Their primary role is 
to build programs required for the portal, collaborate with the rest of the teams such as 
software testers and quality assurance (QA) staff and approve final portal design. Software 
engineers will drive the macro level of the project by, designing, developing, and testing 
the various computer systems and laying out the optimum set up of the software 
architecture. 

 
8.2.4. Product and Project Management Team 
The product and project management team will be leading the product and project from 
inception to completion. They will ensure the delivery of a high-quality project within the 
bounds of the project’s statement of work (SOW), on schedule, and within the budget. The 
team will oversee and provide leadership to the technical project team members while 
keeping all critical stakeholders apprised of the project status. They drive well-versed 
project management methodologies deployed in both data and software projects of this 
size which command a significant level of subject matter expertise required within the 
digital supply chain industrial segment to better support the team and interface with users. 

  
8.2.5. UX Research & Design Team 
The UX Designer team will ensure a first-class user experience for people that are using 
the Carbon Intensity Gateway. UX Design is critical in translating user needs, style guides, 
and requirements into an elegant software solution that addresses all the project goals 
and objectives. The UX Design team will think not only about meeting requirements, but 
about how the design choices scale and fit within the larger established platform and 
exceed user expectations. Our UX Team have excellent problem identification and solving 
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skills and communicate continuously with the technical project manager and contributing 
team members. 

 
8.2.6. Solutions Architect and Data Scientist Manager 
The Director of Software Engineering will lead a group of data scientists who will utilize 
analytical, statistical, and programming skills to collect, analyze, and interpret large 
datasets. This team has extensive experience in working with a variety of stakeholders 
and functional teams to uncover data-based insights to deliver improved business 
outcomes. This team will be critical in developing the analytical elements of the project, 
ensuring that the statistical methodologies are sound and scalable. 

 
8.3. Collaboration 
Given the substantial modeling involved in a GHG based portal, POLA proposes to work 
in partnership with an academic institution that has an extensive domain and research 
capability in the emission monitoring and reduction field in the freight and maritime 
industry.  Therefore, POLA envisions to collaborate with San Diego State University 
(SDSU) Center for Artificial Intelligence in the following areas: 

a. The implementation of LCA and GHG emissions methodologies, based on the work 
of Prof. Paternina-Arboleda and his department on using AI to accurately predict Port 
Emissions Inventories.  

b. The creation of resilience metrics for hinterland container carbon reduction based on 
AI-driven RT-DO of intermodal operations.  

San Diego State University (SDSU) is a public research university located in San Diego, 
California. SDSU has state-of-the-art facilities for research, and world-class faculty with 
expertise in diverse areas. The university has a strong focus on sustainability and is 
committed to promoting environmental responsibility through its research and educational 
programs. The added value of SDSU to this project proposal yields in the Mathematical 
modeling of intermodal transportation networks, based on disruptive methodologies.  
 
Once the module is complete in POLA and the Port of Long Beach environment, it will be 
scaled to the remaining three Ports, the Ports of Hueneme, Oakland, and San Diego.  
Hence Ports collaboration will be needed for a successful scalability of the portal.  Both 
SDSU will leverage its previous collaboration with the Port of San Diego while POLA will 
use its rapport with the remaining Ports to collaborate for the best interests of California.  

 
8.4. Project Risks 

 

Risk Risk Level Mitigations 

Some maintenance and hosting cost 
may be needed post-performance 
period. 

Low Every effort made in the proposal to use no 
cost/non-proprietary/existing data sources. 
Post the performance periods, the port and 
its suppliers will agree on a sustainable 
manner to cover the incremental 
maintenance cost.  



The Port of Los Angeles                                          Carbon Intensity Gateway
 

  | P a g e 2 5
  

Lack of collaboration from certain 
stakeholders or ports to provide 
necessary data for a particular module.  

Medium POLA is currently receiving data from the 
major terminals, CBP, Ocean Carriers, select 
GPS providers, dray companies among 
others.  The project currently assumes data 
will continue to flow from these stakeholders.  
However, there may be new data feeds that 
will be required to build the mobile 
applications.  In this case, POLA will 
leverage existing partnership to receive the 
data.  Otherwise, we will have to procure the 
data at a cost as set in the budget and 
contingency. 
If some data is not provided, POLA may 
reduce the functionality of a select module or 
delay its deployment until an agreement is 
reached.  

8.5. Project Budget 
Below is an estimated project budget using the major tasks and milestones described in 
the Scope of Work of this portal. The project budget is based on the technology as 
deployed at the Port of Los Angeles and other components implemented within the supply 
chain ecosystem.  The budget may vary slightly at the time of execution due to many 
factors such data availability, manpower and potential enhancements identified. The 
budget is derived based on annual salaries and rates of IT developers, software engineers 
and UX designer using 2024 and 2025 figures that accommodate for a 5% annual 
increase.  Furthermore, the estimates are based on recent implementations of several 
projects within the industry based on recent RFPs.  A contingency factor is also built in to 
cover for risk items as shown in the risk matrix.   All amounts shown below the budget 
table such as personnel salaries, wages, travel, equipment, supplies etc. are included in 
the total shown in the budget table and are not incremental to the budget table.  

 

Task # Description Grant funds Outside Funds  Total 

Task 1 Discovery Phase 

1.1 Discovery  $200,000 $200,000 

1.2 Documentation $20,000 $20,000 

Task 2 Data Ingestion and Integration  

2.1 Data Acquisition  $100,000 $100,000 

2.2 Data Implementation $380,000 $380,000 

Task 3 Back-End Environment and Foundation  

3.1 Data Foundation $400,000 $400,000 

3.2 Data Modeling $500,000 $500,000 
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3.3 API Development $200,000 $200,000

Task 4 Algorithm 

4.1 Development  $350,000 $350,000 

4.2 Implementation  $150,000 $150,000 

Task 5 Rail Feature  

5.1 UX Development $300,000 $300,000

5.2 UI Implementation  $250,000 $250,000 

Task 6 Truck Feature 

6.1 UX Development $300,000 $300,000 

6.2 UI Implementation  $250,000 $250,000 

Task 7 QA Testing

7.1 QA Testing  $250,000 $250,000 

Task 7 Production Deployment 

7.1 Deployment $50,000 $50,000 

TOTAL $3,700,000 $3,700,000 

1. Personnel Salaries, Wages, and Fringe Benefits 

Staff Position Annual 
Salary 

Annual 
Fringe

% of Time 
on Project

Year 1 Year 2 Total

Engineering, 
Software and 
Development

$120,000 N/A 100% $310,000 $310,000 $620,000 

UX/UI 
Development 
and Design 
Team 

$150,000 N/A 100% $190,000 $190,000 $380,000 

Data Modeling 
and 
Foundation

$71,000 NA 100% $327,500 $327,500 $655,000 

2. Travel 

Description Total Cost 

Discovery & Documentation $65,000 
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3. Equipment 

Item Description Quantity Cost Per 
Item

Total Cost 

None Equipment is 
not applicable in 
this project 

   

4. Supplies 

Item Description Quantity Cost Per 
Item

Total Cost 

None Supplies are 
not applicable 
in this project 

  

5. Contractual Costs 

Partner Role Funding Allocated 

Application 
Developer  

Back-End Environment, API 
development, and OS platform 
development  

$900,000 

SDSU Conceptual design of the AI-Driven 
LCA/GHG emission real-time 
prediction methodology. Analysis 
of the energy efficiency process in 
the hinterland intermodal 
transportation system. Algebraic 
formulation of container carbon 
reduction mathematical models. 

$350,000 

6. Indirect Costs 

Description Total Cost 

Software, Maintenance & Support $680,000 

7. Matching Funds and Additional Funding Sources 

Funding 
Source 

Description Total  

None  No matching funds or additional funding 
is planned  
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8.6. Additional Funding Resources
While POLA is not leveraging supplementary funding to its GO-Biz Interoperability 
applications, the port is heavily investing in other sides of digitizing its IT infrastructure and 
cloud system in an urgent effort to accelerate the path to Interoperability.  POLA’s adjacent 
projects such as the Clean Ports, Resilient Cyber Security, ATCMTD, Digital Warehouse 
visibility and Carbon Intensity are all feeding to Interoperability.  One area that remains 
critical and missing to Interoperability is enabling the inclusion of other ports within 
California.  GO-Biz Interoperability presents a major opportunity to achieve this needed 
inclusion. Below is POLA’s roadmap to Interoperability. 

Exhibit 7: POLA’s roadmap to Interoperability

8.7. Project Metrics
Below are metrics to be measured through the deployment of the Carbon Intensity 
Gateway proposed:   

a. System capacity as a measure of the ability to handle traffic volumes during 
normal/peak periods, considering number/capacity of lanes, number/frequency of 
vehicles, availability of modes. 

b. Travel time reliability as a measure of a network's predictability. This metric considers 
i.e., congestion, incidents, and weather conditions that can cause delays or 
disruptions. 

c. System adaptability as a measure of the ability of a transportation network to adapt 
to changes in demand, technology, or other factors that can impact services. This 
metric considers factors such as new technologies, flexibility to adjust based on 
demand, and respond to disruptions. 

d. System redundancy as a measure of availability of alternative routes or modes in the 
event of disruptions to the primary network. This metric considers factors such as 
number and location of alternative routes, availability of transit or other modes, and 
ability to switch between modes. 

e. Environmental impact as a measure of sustainability, which takes into consideration 
factors such as energy consumption, emissions, and the impact on local ecosystems.
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NB1 Source: Global Marine Port and Service Market to 2027: Trends, Opportunities and 
Competitive Analysis (researchandmarkets.com)
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