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First Round of MOTEMS 
Initial Audit, for “High 
Risk” Facilities, 
Completed

Pier 400, Berth 408 
Crude Oil Import 
Terminal – Putting 
MOTEMS To The Test

MOTEMS Has Proven to 
Be Fairly Robust, But 
Updates Are Needed

Perspective



Audit Submittal Requirements

Load Factor Updates

Audit Team Responsibilities, Organization and Qualifications

Fire Plan Submittal Requirements

Design of Mooring Hooks and Supporting Structures

Deck Accelerations for Loading Arm Design

CARs, AWCARs and UWCARs

Passing Vessel Analyses and Impact of New Container Ships

Topics to be Covered



Three Primary Elements:

Overall Condition Assessment Rating 
(CAR) for Each Berthing System

Plan for Upgrade Implementation

 “Pre-Conceptual” Design

 Owners Will Likely Require Cost 
Estimates, But SLC Does Not

Interim Terminal Operating Limits

 Remain in Place Until Improvements 
Are Implemented

 Can Be Onerous and Controversial

 Limitations May Include:

 Vessel Size

 Draft

 Current Speed

 Wind Speed

 Etc.

Audit Submittal Requirements



Driven By Recent 

Changes to Chapter 6 of 

ASCE 7 and 

Corresponding Changes 

to UFC

Must Be Aligned With 

Resistance Factors 

Which Are Based on ACI 

318-05 (Referenced in 

CBC 2007)

 Original MOTEMS 

Document Had 

Resistance Factors 

Based on ACI 318-95

LRFD Load Factor Updates – Division 3

ORIGINAL

PROPOSED



Driven By Recent 

Changes to Chapter 6 of 

ASCE 7 and 

Corresponding Changes 

to UFC

Must Be Aligned With 

Resistance Factors 

Which Are Based on ACI 

318-05 (Referenced in 

CBC 2007)

 Original MOTEMS 

Document Had 

Resistance Factors 

Based on ACI 318-95

LRFD Load Factor Updates – Division 3

ORIGINAL

PROPOSED



Terminal Operator is 

Ultimately Responsible for 

Audit Submittal

 Operator is Responsible 

Directly to SLC 

 Landlord Co-signature              

Shows Commitment to 

Implement Improvements

Audit Team Responsibilities

EXAMPLE





Terminal Operator Must 

Provide Audit Project Manager

Audit Team  Member Roles and Qualifications

EXAMPLE





Audit Team Leader

 Must Lead the On-Site Audit 

Team and Direct Field 

Activities

 Must Lead the Topside Audit 

Activities Also (Electrical / 

Mechanical, Fire Protection, 

Piping)

 Therefore, Audit Team 

Leader Must Be Selected By 

Terminal Operator in Most 

Cases

 Orchestrates the Entire Team

 Responsible for Setting 

Terminal Operating Limits

 Stamps Overall Report

Audit Team  Member Roles and Qualifications

EXAMPLE





Other Considerations

Geotechnical

Structural Lead

Audit Team  Member Roles and Qualifications

EXAMPLE



MOTEMS-Compliant Fire Plan Must Be Submitted With Audit

 Cannot Simply Review Existing and Point Out Deficiencies

 Must Include a MOTEMS-Compliant Hazard Analysis and Risk Assessment

 Fire Plan Should be Considered a Draft, Subject to Regulatory Review

What to do When Existing Fire Plan is Part of an Integrated Emergency 

Response Plan

 Update the Integrated Emergency Response Plan

 Prepare New Stand-Alone Fire Plan

 Prepare New Stand-Alone Fire Plan and Then Update the Integrated ERP

Audit Submittal Requirements if There is an Integrated ERP

 Submit Hazard Analysis and Risk Assessment

 Brief Report Describing Changes Required to be MOTEMS-Compliant

 Draft Changes to Relevant Sections - Don’t Submit the Entire ERP

Fire Plan Submittal Requirements





X



Design Procedure:

 Design Using Formula 3-21

 Based on Capacity and Number 

of Lines

 Use Resistance Factor of 1.0 for 

Structural Materials

 Use Resistance Factor of 0.90 

for Geotechnical Parameters

 Check Using Actual Loads and 

LRFD Load Combination

Design of Mooring Hooks & Supporting Structures

PROPOSED



How Does Proposed New Formula Compare to 

Current Industry Practice?

Design of Mooring Hooks & Supporting Structures

Company A

Company B



Three Methods Proposed for Seismic Design of Loading Arms

Time History Analysis Most Accurate

 Seismic Model of Structure

 Deck Acceleration RS From Model

Response Spectrum Analysis Direct

 RS Seismic Model of Structure

 Peak Deck Acceleration From Model

MOTEMS / FEMA Method Indirect

 Formula Referenced from MOTEMS

 Section 3110F.8 References Sect. 6.2 of FEMA 368

 Now Sect. 6.2 of FEMA 450 (same formula)

Loading Arm Design Criteria



MOTEMS / FEMA Method

Loading Arm Design Criteria



Three Methods Proposed for Seismic Design of Loading Arms

Time History Analysis Most Accurate

 Seismic Model of Structure

 Deck Acceleration RS From Model

Response Spectrum Analysis Direct

 RS Seismic Model of Structure

 Peak Deck Acceleration From Model

MOTEMS / FEMA Method Indirect

 Formula Referenced from MOTEMS

 Section 3110F.8 References Sect. 6.2 of FEMA 368

 Now Sect. 6.2 of FEMA 450 (same formula)

Loading Arm Design Criteria

CHOOSE ONE

CHECK



Assigning CARs

 Consider Operational Loads Only, Not Seismic

CARs, AWCARs and UWCARs



AWCARs and 

UWCARs

 Interim Ratings 

Prior to 

Structural 

Evaluation

CARs, AWCARs and UWCARs
PROPOSED



Errata

Cargo Liquid Hazard Classification

PROPOSED

<

≥



Passing Vessel Analyses and New Container Ships
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PassMoor

DELPass

Passing Vessel Analyses and New Container Ships



Ideas Presented Herein Are DRAFTS

All Proposed Changes Are Welcome

SLC Intends to Meet Soon to Resolve Issues

Update to MOTEMS is Pending

Conclusions
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