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Agenda

* Introduction to TEC
* Why We Need to Understand EXxisting
Operations In The Planning Phase

 Better Understanding of Project Needs and
Requirements

* Model Input

 Case Study — Philadelphia Packer Avenue
Marine Terminal

* Case Study — Port of Portland, Terminal 6

. Discussion/guestions
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TEC Inc.

* Founded 1990

o 250+ Staff

« Headquartered in Charlottesville, VA
« 20 Offices

« Environmental — Engineering - Architecture
* Environmental Planning
* Asset Management
« Port Planning & Engineering
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Why We Need to Understand
Existing Operations and Conditions

* Better Understanding of All Project Needs
* Most are more than just “Maximize Throughput™

« Sometimes The Plan Also Needs To Improve
“Deficiencies” and Eliminate Constraints

* Especially Critical if Planning Improvements
For An Older, Existing Terminal,

* Provides opportunity to incorporate all
Infrastructure requirements into Project
Planning and Phasing.




AAPA Marine Terminal Management Training Program 2011

The Initial Planning Task

 The Planning Process Should Begin with a
Thorough Review of Existing Operations and A
Review of Facility/Equipment Conditions

» Typical Scope Might Include:

 Kick-off Meeting To Agree on Overall Objectives

 Review of Existing Operations and Any Unique
Terminal Requirements

* Inventory of Existing Conditions and Facilities
— Equipment Inventory and Assessment

« Identify Critical Issues Relevant to Existing
Terminal and Operations

* Prepare Summary Operational Criteria Report
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This Information Will Also Serve As
Input To Various Capacity Models

 TEC’s Capacity Model dependent on analysis of base
terminal operational data:

— Berth (Number of STS Cranes; Berth Utilization Factors;
Crane Productivity; etc.)

— Container Yard (CY); (Type of Equipment; Dwell Times;
Size; MTs; Chassis, Buildings, etc.)

— Gate (Number of Stages; Equipment Used; Processing
Time; etc.)

* The Models Will Determine “Theoretical” Capacity
for Both Current and Future Conditions

« But ThatIs Onli Part of The Planninﬂ Need
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Case Studies

Philadelphia’s Packer Avenue Marine
Terminal (PAMT)

And

Portland’s Terminal 6

e
e
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Philadelphia’s Packer Avenue Terminal
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Packer Avenue Marine Terminal

e Facilities Include:

— 6 berths - 3,800 linear ft. (1,158.24 m.) of
marginal wharf and 1 RO/RO Berth

— 290,000 sqg.ft. dry/heated warehousing capacity

— 2,200,000 cu.ft. refrigerated warehousing
capacity

— 1160 Reefer Plugs

— 7 container cranes (45-375 Tons)

 Refrigerated Containers (Reefers) 42% of

e
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PAMT Objective

« Goal: To develop a “state-of-the-art” marine
cargo terminal in the Port of Philadelphia that Is
capable of supporting high speed vessels (aka
“FastShip™).

 Planning Team Selected:
— Urban Engineers (Prime);

TEC SPe
— HPC
Il HPC ﬁ

— Halcrow

s7alcrow
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Initial Inventory and Facility Conditions Report
Helped To Determine Terminal Physical
Constraints
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From The Constraints Map An Initial
Improvement Program Was Recommended
Using Existing Equipment (Reach Stackers)
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Inventory and Facility Conditions Report Help
To Determine Other Obstacles And Constraints
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Operational Details - PMAT

Reefer
Existing Yard Plugs

Existing Building Plugs (not used in analysis)

Dwell Time (Days)

Cycles / Year

Reefer Throughput Capacity
Optimization

Theorhetical Maximum Capacity (annual)

Dry Containers

Total Ground Slots (teu)
Maximum Stacking Height
Average Stacking Height

Cycles / Year

Total Throughput (teu)

Import Percentage

Import Groundslot Capacity (teu)
Export Percentage

Export Groundslot Capacity (teu)

Empties

Total Ground Slots (teu)
Maximum Stacking Height
Average Stacking Height
Cycles / Year

Total Throughput (teu)

Section A
810
10
6
60
48600
85%
41310

Section A
951
3
2
52
98,904
65.75%
65,029
34.25%
33,875

Section A
383
4
3.5
30
40,215

Section B

231

10

6

60
13860
85%
11781

Section B
1,302
3
2
52
135,408
65.75%
89,031
34.25%
46,377

Section B
694
3
2
52
72,176

Section C

156

10

6

60
9360
85%
7956

Section C
446
3
2
52
46,384
65.75%
30,497
34.25%
15,887

Section C
0

O O O o

TOTAL
1,197

71,820
61,047

TOTAL
2,699
3
2
52
280,696
65.75%
184,558
34.25%
96,138

TOTAL
1,077
3
2
52
112,008
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Phasing Analysis Driven By Reefer

Requirements
Capacity During and After Reconstruction of Module A

_ Total After Total During Reconstruction w/o A

Dry Capacities TEU 368,987 213,832
Reefer Capacities TEU 187,732 24,868
MT Capacities TEU 124,825 85,461
Total TEU 681,544 324,161

Capacity During and After Reconstruction of Module B

Total After Total During Reconstruction w/o B

Dry Capacities TEU 392,108 170,895
Reefer Capacities TEU 189,536 62,234
MT Capacities TEU 140,422 85,461

Total TEU 722,065 318,589
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Used Existing Data To Determine Best
Phasing Plan

LEGEND

EX. STORM DRAIN INLET
EX, RAL LNES

EX, FENCE

EX. UGHT POLE

REACH STACKER CONTAINER YARD
REACH STACKER EMFTY
CONTAINER YARD

S0MEB CART STURAGE AREA
EX. NEEFERS

STAGING AREA

PROPOSED

RTG STACK

PROPOSED
REEFER RACK

SRS PROPOSED ENFTY

MODULE B s 2
EXPORTS - 245 GS (B-0Y) PROPOSED SUBSTATIONS
INPORTS - 585 GS ] SERTHING 2REA
REEFER PLUGS - []  cHassis AREA STORASE
EMPTIES - 1322 GS

0 osme suomss




AAPA Marine Terminal Management Training Program 2011

(| ( (
shideteseefiiEI it

. M
:l‘fl’?,l%;[::tfllf:

TTAIBITITES

i ‘-[-%a 78 CO e resvems

o= B o | 2

EXPORTS - 245 GS (B01) ] PROPOSED SUBSTATIONS
IMPORTS - 565 GS BERTHING AREA
EXISTING BULDINGS

—mn—ium PENES. B

. - g TEG INC, T
liWpe T g irasis.. | #alcrow T T Ay
RIC LAYOUT SECTION §




AAPA Marine Terminal Management Training Program 2011

R ' f‘iiiﬁﬁi‘f{?i‘ﬁﬁ} )
: B R (B '
LEGEND
EX, STORM DRAN MET
=== EX, RAIL UNES
EX, FENCE
¢ BX UGHT POLE
©  REACH STACKER CONTAINER YARD
O3 e RODERS
| { R e smex
I (R | i | -
Ml REEFER RACK
r . HIT1T sTomae
PROPOSED SUBSTATIONS
MODULE A MODULE 8 BERTHING ARCA
EXPORTS - 133 GS (A-01) EXPORTS - 245 GS (801) =
IMPORTS - 3402 GS IMPORTS - 535 GS ] CHASSIS AREA STORAGE
REEFER PLUGS = REEFER PLUGS - [ ousing suwomcs
EMPTIES - 848 GS EMPTIES - 1322 GS
PACKER AVE WA
o I 1 e ey eI, o w2 PHLATELPA REBOA
v — NNy o e | N miatEmn | Malcrow SEEEE.. | 4 RN [———




AAPA Marine Terminal Management Training Program 2011

ttie S
i'!'u h z‘

e us

": i Msaaais i
1!'] Hm [HEH Ry S HHET 'Ii
27} nlrmnnuu.sf -1
-~ BX RAL UNES
-~ X FENCE
b EX UGHT POLE
(kL dets VA [ | RIG STACK
PROPOSED
: - . - P esrem macx
f ' ©  PROPOSED ENPTY
| STORAGE
| ifil
o . - PROPOSED SUBSTATIONS
pdi BERTHING AREA
MOOULE A MOOULE 8 MOOULE C 7 CWSSIS AREA STORAGE
EXPORTS - 133 GS (AD1) EXPORTS - 245 GS (B-01) EXPORTS - 182 GS(C01)
IMPORTS - 362 GS IMPORTS - 505 GS IMPORTS - 568 GS [ ] oxsTRG Bunoinas
REEFER PLUGS = REEFER PLUGS - REEFER PLUGS -
EMPTIES - 848 GS EMPTIES - 1322 68 EMPTIES - 416
PACKER AVE. MAFNE
N o B R IR, wry e G AL A PULICELIMA SO
oy S A gt o III’G g At . "alcrow 2W_ rort amceny A S S

_.‘
JEL o




AAPA Marine Terminal Management Training Program 2011

xxxxx

i
HHHE

ulF

chiitisisaiiiiiig

1388888808888 epiadsasa Tttt gttty
I SsSEEEEEEEEERE] i S ididiiiiiiijidigd

LEGEND

EX. STORM DRAN INLET

=== X, RAL LINES

+— EX, FENCE

A EX. UGHT POLE
. PROPOSED

9 ™ = PROPOSED ENPTY
L sToracE
L P T J PROPOSED SUBSTATIONS
DELAWARE RIVER R
MODULE A MODULE 8 MODULE C MODULE D [ CHASSIS AREA STORAGE
EXPORTS - 133 GS (A01) EXPORTS - 245 GS (B-01) EXPORTS - 182GS(CO1)  EXPORTS - 161 GS{D-01)
IMPORTS - 302 GS IMPORTS - 595 GS IMPORTS - 568 GS IMPORTS - 161 GS 7] oxsmw aulonss
REEFER PLUGS = REEFER PLUGS - REEFER PLUGS - EMPTIES - 344
EMPTIES - 848 GS EMPTIES - 1322 GS EMPTIES - 416
PACKER AVE. MARINE
TERMNAL W L s, b, B TEC INC : 2alcrow & P EMILOELPHA HEGIONAL
B N\, TR Mgt L e e H X XA, :
AND ASSLMPTIONG FRAnNa T e TR e e —=__ PORT AUTHORITY o Lt Naich




AAPA Marine Terminal Management Training Program 2011

LE GASLING
TROUSLE RESOLUTION (M Mse
OUDGATE OCR PORTAL WLANES
\ -
|
J
e
b °*
- o
8. SO0 GAant -—
f \
\ AL
> )
5 —r
- -
neLrer 2 \
-
M. *
rriitiiiec : : »
[EEREREERAREN pesssssssze] hata —
RS EEERESEES 1e3 ITssinans [ — I
|
Pattdgsdteseatiisiiy
5 I TPy Y sepirasebis
s i 5

1 LANES NGATE

i g PHE e ] X {l'
/ / / T/

o oo /N

MOOULE A
EXPORTS - 266 GS (A1)
IMPORTS - 581 GS
REEFER PLUGS = 1304
EMPTIES - 1016 GS

MODULE B
EXPORTS - 224 GS (8-01)
IMPORTS - 560 GS
REEFER PLUGS - 1082
EMPTIES - 1322 GS

PACKER AVE. MARNE

N choam e | R T A Salcrow S5, ... | A puennu o

AND ASTLUNPTIONS PRI O SN . - WA - ) QICTOW o s o vt s PORT AUTHORITY
PR - AT g i b —— RTG FULL SULDouT
arey, M I

e




AAPA Marine Terminal Management Training Program 2011

Highlights:

4 Yard Capacity (GS) )

Total 41,000 TEU
Reefer 3,000 plugs
Dry 13,500 TEU
QAT 18,500 TEU .
. = fThroughput Capacity N
O Total 1.18m TEU
Reefer 0.25m TEU
Dry 0.47m TEU
MT 0.46m TEU
| N J
( )\

\

r\ijg!iiﬁMﬂﬁihmmtl’M siffisaisi 6-9 Quay Cranes

"V A . )
wan'l:: A 34 RTGs
[ g J
-

29  Jockey Trucks
14 MT Handler

16 Inlanes
10 Out lanes

\(
AN

a URBAN Zialcrow Il HPC

e




AAPA Marine Terminal Management Training Program 2011

PMAT was Planned to Add “FastShip”

{3 CASSETIE STAGING LOWER DECK EXPORT (10x17) 700 ft
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The Initial Inventory and Assessment
Was Critical

 To Identify Critical Operational Elements
That Needed To Be Incorporated Into The
Phasing Plan

 To ldentify Physical Constraints and
Obstacles To Reconfiguring The Terminal;

* To Develop A Phasing Program That
Allows The Operator to Maintain Terminal
Operations During Reconstruction

e
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Port of Portland Terminal 6
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Port of Portland Terminal 6

* The Largest Container Terminal At The
Port of Portland,;

 Port of Portland Was Negotiating A 30-year
Concession with a private Terminal
Operator — ICTSI

 TEC Inc. Was Serving as ICTSI Technical
Consultant For Terminal Planning

e
L ——
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As Part Of The Development Plan -A
Detailed Facility Condition
Assessment Was Conducted
« |CTSI Needed To Know Current Conditions
of Facilities and Equipment;
— Determined Annual Maintenance Budget;

— Project Remaining “Useful-Life” of all
~acilities and Equipment;

— Project Re-Capitalization Costs Over Period of
Concession;

— Develop Capital Expense Model under Several
Growth Scenarios
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Facility Condition Assessment

* Engineering Evaluation

* Inventory of all assets in integrated system,
logically grouped

* Identify deficiencies, or “deferred maintenance”
Including cost estimates

« Establish general conditions and remaining useful
life of assets

» Establish major maintenance and recapitalization
requirements
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Asset Summary Reports

TEC Inc. Entrance/Exit Gates Asset Summary Report

TEC Inc. Structures and Employee Parking Asset
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Deficiencies & Work Packages

TEC Inc. Work Package Report

Deficiency Details

HI0 31763 - HDPE Pile Coves D amage
Problem Statement:

HOPE Cover Damaged
Solution Statement:

Raplaca HOPE Cover

Code Reference:
B0310JPG
Unifosmot Classification
Unformat Code Macnng & Serfhing System
Iwaniory Rem Sarth 503 Fasdar System
Deficiency lmpacts
Severty Rating Hgh
Impact Type Deferabla
Impact Seventy Dstarabie

Ivpact Mshap Probaoity  Falure 16 lkaly to ocow befors naxt scheduled kspsction (3 yases)

Distrez= Type Erokon
Deficiemcy Specificstions Deficiency Cost
Recommanded Escecution Year 2008 Ly bor $70623
Defiency Saurce FMS Matecas $548 00
Viek Type Reput JEquipere m $7955L
Total $2,149 57
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Maintenance & Recapitalization
Schedules

HierarchyName [All)
AssetName (Al

Values
Year Annual Maint. —_ Recapitalization _
2009 $955,170 $6,572,609 $2.500,000
2010 §1,045,109 $1,153,090
2011 $1066.237 $2.741187 Maintenace+Recapitalization
2012 51,099,986 $3,194,785
2013 $1,116,402 $5,510,286 $2.000,000 4
2014 $1,200,987 $1,156,988
2015 $1,165,241 $8,974,844
2016 51,296,997 $192,501
2017 $1,245,331 $9,904,387 om0 1
2018 $1,384,994 $643,373
2019 $1,412,030 52,808,865
2020 §1,489,612 $91,655 , e
2021 51,541,575 $110,877 s Y i x : T
2022 $1,411,230 $18,543,423
2023 $1,578,742 $7,382,907
2024 51,696,285 $1,413,994 o]
2025 $1,603,052 $16,719,563
2026 51,800,407 $3,183,384
2027 51,884,750 $1,161,586
2028 61,948,214 $1,447,219 ol ‘
i poci PPEPEPEPPPEPEPPPEPPPELPPP
2031 52,169,425 $673,753
2032 $2,183,900 56,840,553
2033 52,232,068 59,904,974
Grand Total $38,317,410 $144,756,819

R




AAPA Marine Terminal Management Training Program 2011

Three Alternative Growth Scenarios
Were Introduced

 Alternative 1 - Reduced volumes through 2012,
then 3% growth of imports, exports, and empties;

« Alternative 2 - No growth to 2012, then 6.3%
growth for imports, 2.1% growth for exports, and
empties to balance;

 Alternative 3 - No growth to 2012, then increase
throughput to 350,000 teu (new service), followed
by 7.0% growth for imports, 3.0% growth for
exports




AAPA Marine Terminal Management Training Program 2011

Summary of Alternatives

Total Throughput
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Capital Costs and Timing Under
Each Alternative Was Determined

« Current Terminal Capacity Was
Determined,;

» Expansion Requirements For Each
Alternative Was Determined,;

» Three Implementation Plans Were
Developed Based on Both The Need To
Replace Facilities and Expand For Growth

* New Capital Costs Were Forecasted Under

Each Alternative =
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Infrastructure Expense Were
Projected Under Each Alternative

« Showing maintenance, deficiencies,

recapitalization, and expansion In 5-year
Increments

 Highlights major costs by year
« |dentified Major Recapitalization and
Expansion Projects, By Year

— ldentified Required Projects For Each
Alternative
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Terminal 6 Alternative 3
Phase 1 Plan; - 2010 - 2014
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Terminal 6 Alternative 3
Phase 2 Plan- 2015 - 2019
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Terminal 6 Alternative 3
Phase 3 Plan - 2020 - 2024

yman INFRASTRUCTURE EXPENSE SUMMARY
] ESTIMATED COSTS ($1000's)

i Ll * trgurin YEAR MAINTENANCE DEFCENCIES |RECAPITALIZATION|  EXPANSION TOTAL BY YEAR
cpond| 220 1,38 ® 782 ® 5010
5200 ke 2021 $1,368 $0 $3,400 £0 34,787
‘o 2022 $1.479 $0 $10,136 0 $11,618
2040 FRd1 dodd and Jnus 203 "m 0 wm =0 39,207
2024 $1.567 $0 $1,121 $30.000 332,668

z v IS AW 55 -
mmmmmnmmma
GROWTH FOR EXPORTS, AND EMPTIES BASED ON OVERALL GROWTH

?mmmmumnmm

ESTINATED COSTS BABED ON A PEFICENTAGE (1%) OF THE PLANT
REPLACEMENT VALLE (PRV) OF ALL TERMINAL ASSETS

g
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2020 -2024
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Terminal 6 Alternative 3
Phase 4 Plan - 2025 - 2029

AP0 353000 i, FOLLOBRD) G 78 GAOWTH PO RPCSTR 35.
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18 HGHER)
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@ AND 5357 el et
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@ BT LANES - e
mun-”n.pcm 200 Fo
@ ELECTRC SHOP EXTERICR 20 =51
@ WATER OSTRBUTON BYSTEM (08 2029 002
(R7) sov suona e 2 -3
EXPANSION (> $1M)
TEM DESCRIPTION COET (51000
CONSTRUCT VEHCLE MAINTENANCE 2007 5,000
CENOUBHCUC. DEVELOP BMPTY 3 p—_—
@ DEVELOP ENPTY YARD 225 000
e INFRASTRUCTURE EXPENSE SUMMARY
0001 mmmm “'m) -NT——_
e o
j e s vear | manTENANCE | DEFcENCES |RecamTauzanon| oxeansion | TOTALBYYEAR
* satee | s 2028 §18 [ 29 Y 226
A RS 2026 5153 0 1820 ) 53,464
50 2027 $1.746| $0 $1.093 $5,000 $7 839
PLC AT L T L BT L u “” “ m m “
= 2028 §1867 E) 1363 33,600 $7.050
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Terminal 6 Alternative 3
Phase 5 Plan; 2030 - 2034
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Summary of Infrastructure Expenses
and Capital Expansions

Description ALT1 ALT 2 ALT 3
Maintenance 536,838,142 536,838,142 $36,838,142
Deficiencies (Backlog) $6,955,661 56,955,661 53,248,217
Recapitilization $115,754,791 $90,283,822 $90,283,822
Expansion $0 $36,012,344 $82,912,344
Totals $159,548,594 $170,089,969 $213,282,525
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Terminal 6 Summary

« A More Detailed Facility Condition Assessment
Was Required For the Planning Process;

* A Final Terminal Development Plan was
Developed Based On Various Growth Scenarios
and Total Capital Costs:

— Engineering / Infrastructure Analysis
— Capital Improvements
— Expansion Plans

— Equipment Maintenance / Procurement

— Financial Requirements & Timeline
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Discussion / Questions
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Contact Information

Jim Hunt, PE
Principal Port Engineer
275 West Street
Annapolis, Maryland 21401

410.990.0299
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