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CCDoTT Project Background

 Teamed with CDI Marine, funded by 
CCDOTT

 SNAME Panel O‐36, N‐42, MARAD, 
MTSNAC stakeholders

 Coordinated with HEC CCDoTT
funded efforts

 Discrete event simulation, voyage 
analysis, and economic models

• Maintains Door to Door perspective
• Facilitates “what‐if” analyses
• Ro‐Ro, Ro‐Ro on Cassette, Lo‐Lo
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 Estimate Required Freight Rate (RFR) based on vessel and route characteristics
 Present cash flows to provide insight into equity requirements and start‐up
 Examine externalities using published data
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Model Structure
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DATA ID VALUES
1 14.0%
2 87.5%
3 4.000%
4 6.000%
5 0.500%
6 0.125%
7 0.350%
8 0.750%
9 5.000%
10 2
11 2
12 4
13 25
14 50
15 1,729.00$   
16 10%
17 1,556.10$   
18 $93.75
19 N
20 $209.74
21 $16.91
22 $3.18
23 $4.19
24 $168.02
25 $10.32

DATA ID 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 NPV
26 0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1
27 0% 0% 50% 55% 110% 120% 130% 140% 150% 160% 170% 175% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 180% 90% 90%
28 0 0 25450 27995 55990 61080 66170 71260 76350 81440 86530 89075 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 91620 45810 45810
29 ‐$              ‐$              39.60$          43.56$          87.13$          95.05$          102.97$       110.89$       118.81$       126.73$       134.65$       138.61$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       142.57$       71.28$          71.28$          612.88$      
30 ‐$              ‐$              (26.67)$        (26.91)$        (49.63)$        (50.11)$        (50.58)$        (51.06)$        (51.54)$        (52.01)$        (52.49)$        (52.73)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (52.97)$        (28.58)$        (28.58)$        (276.79)$     
31 ‐$              ‐$              (16.91)$        (16.91)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (33.83)$        (16.91)$        (16.91)$        (180.43)$     
32 ‐$              ‐$              (2.39)$          (2.62)$          (5.25)$          (5.73)$          (6.20)$          (6.68)$          (7.16)$          (7.64)$          (8.11)$          (8.35)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (8.59)$          (4.29)$          (4.29)$          (36.92)$       
33 ‐$              ‐$              (7.37)$          (7.37)$          (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (10.55)$        (7.37)$          (7.37)$          (59.44)$       
34 ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$             
35 ‐$              ‐$              12.93$          16.65$          37.50$          44.94$          52.38$          59.83$          67.27$          74.71$          82.16$          85.88$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          89.60$          42.70$          42.70$          336.10$      
36 (115.80)$      (84.01)$        (84.01)$        (84.01)$        ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              5.00$            ‐$              5.00$            (310.54)$     
37 25% 25% 25% 25%
38 (84.01)$        (84.01)$        (84.01)$        (84.01)$        ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (279.05)$     
39 (17.64)$        ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (17.64)$       
40 (1.08)$          ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (1.08)$         
41 (2.32)$          ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (2.32)$         
42 (0.42)$          ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (0.42)$         
43 ‐$             
44 5.00$            5.00$            8.23$           
45 ($10.32) (10.32)$       
46 57.44$          81.71$          78.35$          74.99$          (24.76)$        (24.26)$        (23.77)$        (23.27)$        (22.78)$        (22.28)$        (21.79)$        (21.29)$        (20.80)$        (20.30)$        (19.81)$        (19.31)$        (18.82)$        (18.32)$        (17.83)$        (17.33)$        (16.84)$        (16.34)$        (15.84)$        (15.35)$        (14.85)$        (14.36)$        (13.86)$        (13.37)$        (12.87)$        139.32$      
47 57.44$          84.01$          84.01$          84.01$          ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              252.48$      
48 ‐$              ‐$              ‐$              ‐$              (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (12.38)$        (57.43)$       
49 57.44$          141.45$       225.46$       309.47$       297.09$       284.71$       272.33$       259.95$       247.58$       235.20$       222.82$       210.44$       198.06$       185.68$       173.30$       160.92$       148.55$       136.17$       123.79$       111.41$       99.03$          86.65$          74.27$          61.89$          49.52$          37.14$          24.76$          12.38$          ‐$              1,588.30$   
50 ‐$              (2.30)$          (5.66)$          (9.02)$          (12.38)$        (11.88)$        (11.39)$        (10.89)$        (10.40)$        (9.90)$          (9.41)$          (8.91)$          (8.42)$          (7.92)$          (7.43)$          (6.93)$          (6.44)$          (5.94)$          (5.45)$          (4.95)$          (4.46)$          (3.96)$          (3.47)$          (2.97)$          (2.48)$          (1.98)$          (1.49)$          (0.99)$          (0.50)$          (55.73)$       
51 (61.39)$        (2.30)$          7.27$            7.63$            12.74$          20.68$          28.62$          36.56$          44.49$          52.43$          60.37$          64.59$          68.80$          69.30$          69.79$          70.29$          70.78$          71.28$          71.78$          72.27$          72.77$          73.26$          73.76$          74.25$          74.75$          75.24$          80.74$          29.34$          34.83$          161.85$      
52 (58.36)$        (2.30)$          7.27$            7.63$            12.74$          20.68$          28.62$          36.56$          44.49$          52.43$          60.37$          64.59$          68.80$          69.30$          69.79$          70.29$          70.78$          71.28$          71.78$          72.27$          72.77$          73.26$          73.76$          74.25$          74.75$          75.24$          80.74$          29.34$          34.83$          164.88$      
53 (3.03)$          ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              (3.03)$         
54 ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$              ‐$             
55 ‐$              (2.30)$          (5.66)$          (9.02)$          (24.76)$        (24.26)$        (23.77)$        (23.27)$        (22.78)$        (22.28)$        (21.79)$        (21.29)$        (20.80)$        (20.30)$        (19.81)$        (19.31)$        (18.82)$        (18.32)$        (17.83)$        (17.33)$        (16.84)$        (16.34)$        (15.84)$        (15.35)$        (14.85)$        (14.36)$        (13.86)$        (13.37)$        (12.87)$        (113.16)$     
56 ‐$              (2.30)$          7.27$            7.63$            12.74$          20.68$          28.62$          36.56$          44.49$          52.43$          60.37$          64.59$          68.80$          69.30$          69.79$          70.29$          70.78$          71.28$          71.78$          72.27$          72.77$          73.26$          73.76$          74.25$          74.75$          75.24$          75.74$          29.34$          29.83$          222.94$      
57 N/A 0.00 2.29 1.85 1.51 1.85 2.20 2.57 2.95 3.35 3.77 4.03 4.31 4.41 4.52 4.64 4.76 4.89 5.03 5.17 5.32 5.48 5.65 5.84 6.03 6.24 6.46 3.19 3.32
58 29.11%
59 (61.39)$        (2.30)$          (32.33)$        (35.93)$        (74.39)$        (74.37)$        (74.35)$        (74.33)$        (74.31)$        (74.30)$        (74.28)$        (74.02)$        (73.77)$        (73.27)$        (72.78)$        (72.28)$        (71.78)$        (71.29)$        (70.79)$        (70.30)$        (69.80)$        (69.31)$        (68.81)$        (68.32)$        (67.82)$        (67.33)$        (61.83)$        (41.95)$        (36.45)$        (451.04)$     
60 (451.04)$     
61 (514.18)$     
62 (74.81)$       
63 72,664
64 1,030$         

DATA ID USES SOURCES
65 336.04$      
66 10.32$         
67 21.47$         
68 ‐$             
69 3.03$           
70 2.30$           
71 309.47$      
72 63.69$         
73 373.16$       373.16$      

DATA ID NPV %
74 $163.93 36%
75 $10.32 2%
76 $180.43 40%
77 $59.44 13%
78 $0.00 0%
79 $36.92 8%

NPV of Project Life Cycle Costs
VESSEL CAPITAL COSTS INCLUDING DEBT AND FINANCING 

VESSEL OPERATING
TERMINAL OPERATING
DRAYAGE
HMT

Equity Fees ($M)
Debt Service Shortfall ($M)
Debt ($M)
Equity ($M)
TOTALS

TERMINAL CAPITAL COSTS

Vessels ($M)
USES AND SOURCES

Terminals ($M)
Debt Fees ($M)
Other Capital Expenditures ($M)

Loan Guarantee Fee:
Loan Investigation Fee, First $10M
Loan Investigation Fee, Over $10M

Vessels ($M)

% Capacity

AVERAGE LOADS/YEAR
AVERAGE REQUIRED FREIGHT RATE, $

ALL EXPENSES, $M
NPV EXPENSES, $M
FV EXPENSES at FIRST YEAR OF SERVICE, $M
EXPENSES AS ANNUITY FOR SERVICE PERIOD, $M

HMT ($M)

Drayage ($1M)

Operating Expense ($ 1M Total)
Vessel Expenses ($1M)

Terminal Expenses ($1M)

Loan Term (Years):

Terminals ($M)
Debt ($M)

Loan (Including Guarantee Fee Advance) ($M)

Cargo Units Per Year
Revenue, $ Millions

KEY CASH FLOW INPUTS
Discount Rate (WACC):

Percent Financed (Advance):
Rate:

Number of Vessels:
Equity Transaction Expenses:

Other Capital Expenditures ($M)

Period Final Vessel In Service:
Period First Vessel In Service:

Assumed HMT per Cargo Unit, $:

Annual Vessel Expenses (Per Vessel) $M:
Variable  Annual Terminal Expenses (Per Vessel) $M:

Fixed Annual Terminal Expenses $M:

Round Trips/Year/Vessel:
Market Rate:

Discount:
AMH Rate:

Vessels In Service

Counsel, Advisors, Other Fees ($M)
Loan Investigation Fee ($M)

Recovered ($M)

Equity IRR

Equity ($M)
Periodic Cash w/o Transaction Expense ($M)

Working Capital ($M)

Debt Service Coverage Ratio

Equity Transaction Expenses ($M)

Debt Coverage
Debt Service

Principal ($M)

Interest ($M)
Cumulative Principal ($M)

Loan Guarantee Fee ($M)
Underwriting Fee ($M)

Calculated from other model worksheets but user may enter own assumption for cash flow
Calculated from other model worksheets but user may enter own assumption for cash flow
Calculated from other model worksheets but user may enter own assumption for cash flow

Calculated based on discount

Average Unit Vessel Cost $M:
Terminal Capital Expenditure  $M

Operating Income ($M)
Capital Expenditures ($M)

Calculated from other model worksheets but user may enter own assumption for cash flow
Calculated from other model worksheets but user may enter own assumption for cash flow

COMMENTS

% Cumulative  Fleet Cost Expended

Average Total Drayage Cost per Delivered Unit $: Calculated from other model worksheets but user may enter own assumption for cash flow

Influences NPV  calculations used to determine RFR

Calculated based on profile defined in data ID 36

Include  Drayage (Y/N):

Underwriting Fee :
Counsel, advisors, and other Fees:

 $‐
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Projected Cash Flow

Operating Income

Debt Service

VESSEL  CAPITAL 
COSTS  INCLUDING 

DEBT AND 
FINANCING 

37%

TERMINAL 
CAPITAL  COSTS

2%

VESSEL 
OPERATING

40%

TERMINAL 
OPERATING

13%

DRAYAGE
0%

HMT
8%

NPV of Project Life Cycle Costs

Cash Flow Summary
(MTSNAC Shipbuilding Funding 

Group)

ROUTE DEFINITION WORKSHEET

DATA ID DESCRIPTION UNITS USER COMMENTS DATA ID
80 Total  Vessel Capacity # Trailers 509 80
81 Percent Full % 90% 81
82 Total Traditional Ro‐Ro Capacity # Units 95 82
83 Traditional Ro‐Ro  Loaded # Units 86 83
84 Total Ro‐Ro on Cassette Capacity # Units 0 84
85 Ro‐Ro on Cassette Loaded # Units 0 85
86 Total Lo‐Lo Capacity # Units 414 86
87 Lo‐Lo Loaded # Units 373 87
88 Total Loaded # Units 459 88
89 Design Speed knots 22 89
90 Restricted Speed Terminal  1 knots 10 90
91 Regulated Speed Terminal  1 knots 12 91
92 Regulated Speed Terminal  2 knots 12 92
93 Restricted Speed Terminal  2 knots 10 93
94 Terminal 1 Restricted Distance NM 0 94
95 Terminal 1 Regulated Distance NM 97 95
96 Cruising Distance NM 876 96
97 Terminal 2 Regulated Distance NM 25 97
98 Terminal 2 Restricted Distance NM 0 98
99 Terminal 1 Cargo Factor Discharge % 100% 99
100 Terminal 1 Cargo Factor Backhaul % 100% 100
101 Terminal 2 Cargo Factor Discharge % 100% 101
102 Terminal 2 Cargo Factor Backhaul % 100% 102
103 Cruising Speed Mininum (% Design Speed) knots 19.00 % 86.36% 103
104 Cruising Speed Mode (% Design Speed) knots 19.00 % 86.36% 104
105 Cruising Speed Maximum (% Design Speed) knots 19.00 % 86.36% 105
106 Terminal 1 Restricted % Emission Control Area % 0 No consideration of ECA in these runs 106
107 Terminal 1 Regulated % Emission Control Area % 0 No consideration of ECA in these runs 107
108 Cruising % Emission Control  Area % 0 No consideration of ECA in these runs 108
109 Terminal 2 Regulated % Emission Control Area % 0 No consideration of ECA in these runs 109
110 Terminal 2 Restricted % Emission Control Area % 0 No consideration of ECA in these runs 110
111 Assumed Repair Days per Year days 14 Model adjusts round trips as needed to provide for maintenance availability ‐ assumed 14 days 111
112 Prep Time Min minutes 25 Assumption based on feedback from Ro‐Ro operators 112
113 Prep Time Mode minutes 30 Assumption based on feedback from Ro‐Ro operators 113
114 Prep Time Max minutes 40 Assumption based on feedback from Ro‐Ro operators 114
115 Maneuvering and Mooring Time Terminal 1 Min minutes 25 Assumption 115
116 Maneuvering and Mooring Time Terminal 1 Mode minutes 30 Assumption 116
117 Maneuvering and Mooring Time Terminal  1 Max minutes 40 Assumption 117
118 Maneuvering and Mooring Time Terminal 2 Min minutes 25 Assumption 118
119 Maneuvering and Mooring Time Terminal 2 Mode minutes 30 Assumption 119
120 Maneuvering and Mooring Time Terminal  2 Max minutes 40 Assumption 120
121 Departure Delay Terminal 1 Min minutes 0 Delays not modeled in these baseline estimates 121
122 Departure Delay Terminal 1 Mode minutes 0 Delays not modeled in these baseline estimates 122
123 Departure Delay Terminal  1 Max minutes 0 Delays not modeled in these baseline estimates 123
124 Arrival Delay Terminal  2 Min minutes 0 Delays not modeled in these baseline estimates 124
125 Arrival Delay Terminal  2 Mode minutes 0 Delays not modeled in these baseline estimates 125
126 Arrival  Delay Terminal 2 Max minutes 0 Delays not modeled in these baseline estimates 126
127 Vessel Ro‐Ro Throughput, Unloading, Min units/hr 70 Matrix of AMH Vessel Characteristics (from HEC) 127
128 Vessel Ro‐Ro Throughput, Unloading, Mode units/hr 75 Matrix of AMH Vessel Characteristics (from HEC) 128
129 Vessel  Ro‐Ro Throughput, Unloading, Max units/hr 80 Matrix of AMH Vessel Characteristics (from HEC) 129
130 Vessel Ro‐Ro Throughput, Loading, Min units/hr 70 Matrix of AMH Vessel Characteristics (from HEC) 130
131 Vessel  Ro‐Ro Throughput, Loading, Mode units/hr 75 Matrix of AMH Vessel Characteristics (from HEC) 131
132 Vessel Ro‐Ro Throughput, Loading, Max units/hr 80 Matrix of AMH Vessel Characteristics (from HEC) 132
133 Vessel Cassette Throughput, Unloading, Min units/hr 70 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 133
134 Vessel  Cassette Throughput, Unloading, Mode units/hr 75 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 134
135 Vessel Cassette Throughput, Unloading, Max units/hr 80 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 135
136 Vessel Cassette Throughput, Loading, Min units/hr 70 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 136
137 Vessel Cassette Throughput, Loading, Mode units/hr 75 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 137
138 Vessel  Cassette Throughput, Loading, Max units/hr 80 Assumed same as for Ro‐Ro…however now it applies to a cassette so in reality 2x 138
139 Vessel  Lo‐Lo Throughput, Unloading, Min units/hr 50 Matrix of AMH Vessel Characteristics (from HEC) 139
140 Vessel  Lo‐Lo Throughput, Unloading, Mode units/hr 63 Matrix of AMH Vessel Characteristics (from HEC) 140
141 Vessel Lo‐Lo Throughput, Unloading, Max units/hr 75 Matrix of AMH Vessel Characteristics (from HEC) 141
142 Vessel Lo‐Lo Throughput, Loading, Min units/hr 50 Matrix of AMH Vessel Characteristics (from HEC) 142
143 Vessel Lo‐Lo Throughput, Loading, Mode units/hr 63 Matrix of AMH Vessel Characteristics (from HEC) 143
144 Vessel  Lo‐Lo Throughput, Loading, Max units/hr 75 Matrix of AMH Vessel Characteristics (from HEC) 144
145 Loading Offset, Terminal 1 Minutes 30 Assumption consistent with other Ro‐Ro Operators 145
146 Loading Offset, Terminal 2 Minutes 30 Assumption consistent with other Ro‐Ro Operators 146
147 Yard Tractors, Terminal 1 Tractors 10 Assumption 147
148 Yard Tractors, Terminal 2 Tractors 10 Assumption 148
149 Drayage Tractors, Terminal 1 Tractors 100 Assumption 149
150 Drayage Tractors, Terminal 2 Tractors 100 Assumption 150
151 Drayage to Receiver Distance, Terminal 1, Min miles 10 Assumption consistent with previous studies of realistic drayage distances 151
152 Drayage to Receiver Distance, Terminal 1, Mode miles 50 Assumption consistent with previous studies of realistic drayage distances 152
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Route Definition

VESSEL CHARACTERISTICS WORKSHEET
This worksheet estimates Ro‐Ro vessel characteristics based on user inputs.  
The user may accept these characteristics for use in the model, or enter their own vessel characteristics.
User defined values are in GREEN cells, and calculated values are in YELLOW cells.

TOP LEVEL INPUTS:
Note:  These inputs are referenced from the Route Definition worksheet
DATA ID DESCRIPTION UNITS COMMENTS DATA ID
224 Vessel Capacity # Trailers 509 13‐AMH Ro‐Con Revised 224
225 Design Speed knots 22 13‐AMH Ro‐Con Revised 225

VESSEL CHARACTERISTICS:

DATA ID DESCRIPTION UNITS ESTIMATE USER * COMMENTS DATA ID
226 Length Overall (LOA) feet 834.55 660.40 Matrix of AMH Vessel Characteristics (from HEC) 226
227 Waterline Length (LWL) feet 803.76 613.50 Matrix of AMH Vessel Characteristics (from HEC) 227
228 Draft feet 22.96 24.90 Matrix of AMH Vessel Characteristics (from HEC) 228
229 Beam feet 90.86 105.60 Matrix of AMH Vessel Characteristics (from HEC) 229
230 Full Load Displacement LT 42363.41 28022.00 Data Sheet 230
231 Light Ship Displacement LT 27599.37 13265.00 Data Sheet 231
232 Installed Power HP 70951.43 25104.00 Matrix of AMH Vessel Characteristics (from HEC) 232
233 Total Installed Electrical Power kW 10800.00 4050.00 Matrix of AMH Vessel Characteristics (from HEC) 233
234 Auxiliary Fuel Consumption lbs/hr 1000.00 370.38 Added 210 kg/hr 234

*  If the user overrides a calculated value, the cell will be highlighted GREEN.

FUEL CONSUMPTION:

DATA ID DESCRIPTION SPEED ESTIMATE USER * COMMENTS DATA ID
235 Fuel Consumption Map 6 715.05 203.35 Service Speed vs. Consumption Data (from HEC) 235

7.6 1160.54 330.04 Adjusted CER estimate to match HEC data at key points
9.2 1779.61 506.09 Note:  HEC data includes 20% sea margin.  Sea margin is applied
10.8 2600.85 739.64 in the vessel economics worksheet ‐ so adjusted these to 80%
12.4 3663.40 1041.81
14 5021.60 1428.07 809.7 1428.066 0.284385
15.6 6751.35 1913.58 1084.98 1913.577 0.283436
17.2 8959.17 2536.48 1438.16 2536.48 0.283116
18.8 11794.84 3338.93 1893.14 3338.927 0.283084
20.4 15469.41 4421.56 2506.98 4421.556 0.285826
22 20280.48 6030.61 3419.3 6030.613 0.29736
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Vessel Characteristics

VESSEL ECONOMICS WORKSHEET

TOP LEVEL INPUTS:

DATA ID DESCRIPTION UNITS USER COMMENTS DATA ID
236 CER Base Year Year 2010 236
237 Learning Curve % 78.40% Adjusted to achieve HEC estimated average unit cost (see DATA ID 168) 237
238 Number of Units ** Quantity 2 See Cash Flow Worksheet 238
239 Service Life Years 25 Assumed 239
240 Non‐Recurring Cost $ M $17.40 ROM Cost Estimates  ‐ AMH Vessels (HEC Data) 240
241 Labor Percentage % 50.00% Assumed 241
242 Percent Financed A % 87.50% See Cash Flow Worksheet 242
243 Interest Rate % 4.00% See Cash Flow Worksheet 243
244 Resale or Scrap Value $ M $5.00 Assumed 244
245 Number Officers Quantity 6 Revised 12/11/11 245
246 Number Crew Quantity 11 Revised 12/11/11 246
247 Cost of Primary Fuel $/MT $1,005.00 $/lb $0.46 Ass umed cost of fuel  for  diesel pl ant 247
248 Cost of ECA Fuel $/MT $1,005.00 $/lb $0.46 Ass umed cost of fuel  for  diesel pl ant 248
249 Sea Margin % 20.00% 249

** up to 50 units

ACQUISITION COST:

DATA ID DESCRIPTION UNITS ESTIMATE USER * COMMENTS DATA ID
250 Leadship Production Cost $ M $173.84 $168.41 Revised acquisition cost 7/14/12 250
251 Total  Leadship Cost $ M $185.81 251
252 Average Unit Cost $ M $168.02 Adjusted learning curve to achieve average unit cost from HEC estimates 252
253 Loan Term Years 25 25 See Cash Flow Worksheet 253
254 Loan Guarantee Financed $ M $8.82 Based upon fees defined on Cash Flow worksheet 254
255 Avg. Unit Annual Payment $ M $9.98 255
256 Annualized Resale/Scrap $ M $0.20 256

*  If the user overrides  a calculated value, the cel l wil l be highl ighted GREEN.

OPERATING COSTS:

DATA ID DESCRIPTION UNITS ESTIMATE USER * COMMENTS DATA ID
257 Officer Wage Rate ($M/yr) $ M $0.26 $0.26 CER 257
258 Crew Wage Rate ($M/yr) $ M $0.15 $0.15 CER 258
259 Annual Manning Cost $ M $3.18 $3.18 CER 259
260 Annual Lubes and Stores $ M $0.41 $0.41 CER 260
261 Annual Maintenance $ M $1.48 $1.48 CER 261
262 Annual  Insurance $ M $0.63 $0.63 CER 262
263 Annual Administration $ M $0.37 $0.37 CER 263
264 Pilot Fees Terminal 1 $ $2,000.00 $2,000.00 Default 264
265 Pilot Fees Terminal 2 $ $2,000.00 $2,000.00 Default 265
266 Tug Fees Terminal 1 $ $7,850.00 $0.00 Assumed no tugs required per HEC 266
267 Tug Fees Terminal 2 $ $7,850.00 $0.00 Assumed no tugs required per HEC 267
268 Assumed Value per Trai ler $ $75,000.00 $75,000.00 268
269 Harbor Maintenance Tax Per Trailer $ $93.75 $93.75 See Cash Flow Worksheet 269

FUEL COST CALCULATIONS:

DATA ID DESCRIPTION UNITS ESTIMATE COMMENTS DATA ID
270 Restricted Distance, Terminal 1 NM 0.00 All  of these are simply calculations  based on previous variables 270
271 Restricted Distance, Terminal  1 in ECA NM 0.00 271
272 Regulated Distance, Terminal 1 NM 97.00 272
273 Regulated Distance, Terminal  1 in ECA NM 0.00 273
274 Cruising Distance NM 876.00 274
275 Cruising Distance in ECA NM 0.00 275
276 Regulated Distance, Terminal 2 NM 25.00 276
277 Regulated Distance, Terminal  2 in ECA NM 0.00 277
278 Restricted Distance, Terminal 2 NM 0.00 278
279 Restricted Distance, Terminal  2 in ECA NM 0.00 279
280 Total Distance  NM 998.00 280
281 Restricted Speed Fuel  Consumption,  Terminal 1 lbs/hr 993.24 281
282 Regulated Speed Fuel  Consumption,  Terminal 1 lbs/hr 1,336.65 282
283 Cruising Speed Fuel Consumption lbs/hr 3,844.63 283
284 Regulated Speed Fuel  Consumption,  Terminal 2 lbs/hr 1,336.65 284
285 Restricted Speed Fuel  Consumption,  Terminal 2 lbs/hr 993.24 285
286 Restricted Speed Hrs, Terminal  1 hrs 0.00 286
287 Restricted Speed Hrs, Terminal 1 ECA hrs 0.00 287
288 Regulated Speed Hrs, Terminal  1 hrs 8.08 288
289 Regulated Speed Hrs, Terminal 1 ECA hrs 0.00 289
290 Cruising Speed Hrs hrs 46.11 290
291 Cruising Speed Hrs ECA hrs 0.00 291
292 Regulated Speed Hrs, Terminal  2 hrs 2.08 292
293 Regulated Speed Hrs, Terminal 2 ECA hrs 0.00 293
294 Restricted Speed Hrs, Terminal  2 hrs 0.00 294
295 Restricted Speed Hrs, Terminal 2 ECA hrs 0.00 295
296 Restricted Speed Total  Consumption, Terminal 1 lbs 0.00 MT 0.00 296
297 Restricted Speed Total  Consumption, Terminal 1 ECA lbs 0.00 MT 0.00 297
298 Regulated Speed Total  Consumption, Terminal 1 lbs 12,965.49 MT 5.88 298
299 Regulated Speed Total  Consumption, Terminal 1 ECA lbs 0.00 MT 0.00 299
300 Cruising Speed Total Consumption lbs 212,709.36 MT 96.48 300
301 Cruising Speed Total Consumption ECA lbs 0.00 MT 0.00 301
302 Regulated Speed Total  Consumption, Terminal 2 lbs 3,341.62 MT 1.52 302
303 Regulated Speed Total  Consumption, Terminal 2 ECA lbs 0.00 MT 0.00 303
304 Restricted Speed Total  Consumption, Terminal 2 lbs 0.00 MT 0.00 304
305 Restricted Speed Total Conumption, Terminal  2 ECA lbs 0.00 MT 0.00 305
306 TOTAL CONSUMPTION ONE WAY lbs 229,016.46 MT 103.88 306
307 FUEL EXPENSE ONE WAY $ M 0.1044 307
308 FUEL EXPENSE ROUND TRIP $ M 0.2088 308
309 TOTAL HOURS ROUND TRIP hrs 112.5 309
310 Average Consumption lbs/hr 4,069.8 MT/hr 1.8 310
311 Average Consumption "Per Day" lbs/day 97,675.6 MT/day 44.3 311
312 Cruising Speed Consumption "Per Day" lbs/day 110,725.4 MT/day 50.2 312

Vessel Economics
(CERs derived from 

ACE & MARAD data)

TERMINAL ECONOMICS WORKSHEET

INPUTS:

DATA ID DESCRIPTION UNITS USER COMMENTS DATA ID
313 No. Shore  Based Ramps, Terminal 1 Quantity 2 313
314 No. Shore  Based Ramps, Terminal 2 Quantity 2 314
315 Capital Cost per Ramp $ M $1.75 315
316 No.  Cranes, Terminal 1 Quantity 2 316
317 No.  Cranes, Terminal 2 Quantity 2 317
318 Capital Cost per Crane $ M $5.00 $5M per crane based on Siemens "Crane Life Cycle  Costs" 318
319 Cost per Trestle or Lock Box $ M $0.0025 Based on data from existing Ro‐Ro Operator 319
320 Trestle Spares Factor % 10.00% 320
321 Trestle Replacement Percentage % 10.00% 321
322 Trestle Replacement Cycle Years 5 322
323 Lashing Spares Factor % 10.00% 323
324 Cost per Lashing Set $ M $0.0008 Based on data from existing Ro‐Ro Operator 324
325 Lashing Replacement Percentage % 10.00% 325
326 Lashing Replacement Cycle Years 5 326
327 Cost per Cassette $ M $0.0080 Data provided by TTS POC 327
328 Cassette Spares Factor % 10.00% 328
329 Cassette Replacement Percentage % 50.00% 329
330 Cassette Replacement Cycle Years 15 Cassettes are robust units ‐ assumed 10 years 330
331 Cost per Translifter $ M $0.2000 Data provided by TTS POC 331
332 Translifter Spares Factor % 10.00% 332
333 Translifter Replacement Percentage % 50.00% 333
334 Translifter Replacement Cycle Years 15 334
335 Terminal 1 Lease Rate per Acre $ M $0.2000 335
336 Terminal 2 Lease Rate per Acre $ M $0.2000 336
337 Trailers per Acre Terminal  1 Trai lers 37 337
338 Trailers per Acre Terminal  2 Trai lers 37 338
339 Wharfage Per Unit Terminal 1 $ $20.00 339
340 Wharfage Per Unit Terminal 2 $ $20.00 340
341 Added Cassette Handling Cost per Unit Terminal 1 $ $0.00 Assumed no  added costs ‐ yard labor already accounted for 341
342 Added Cassette Handling Cost per Unit Terminal 2 $ $0.00 Assumed no  added costs ‐ yard labor already accounted for 342
343 Added Lo‐Lo Handling Cost per Unit Terminal 1 $ $25.00 343
344 Added Lo‐Lo Handling Cost per Unit Terminal 2 $ $25.00 344
345 Stevedoring Per Unit, Terminal 1 $ $0.00 Yard tractors and labor hours used as basis ‐ not fixed stevedoring 345
346 Stevedoring Per Unit, Terminal 2 $ $0.00 Yard tractors and labor hours used as basis ‐ not fixed stevedoring 346

CALCULATED CAPITAL COSTS:

DATA ID DESCRIPTION UNITS ESTIMATE USER * COMMENTS DATA ID
347 Number of Trestles/Lockboxes ** Quantity 314 314 Quantity of trestles = 3 x traditional Ro‐Ro capacity plus spares 347
348 Number of Lashing Sets per Vessel Quantity 105 105 Number lashing sets = Traditional Ro‐Ro capacity plus spares 348
349 Number of Cassettes ** Quantity 0 0 Quantity of cassettes = 3 x half the cargo units on cassettes capacity plus spares 349
350 Number of Translifters Quantity 22 22 Quantity of translifters = sum of yard tractors in both terminals plus spares 350
351 Total Capital Cost Trestles $ M $0.7838 $0.7838 351
352 Total Capital Cost Lashings $ M $0.0836 $0.0836 352
353 Total Capital Cost Cassettes and translifters $ M $4.4000 $4.4000 353
354 Total Ramp Capital Cost $ M $7.0000 $7.0000 354
355 Total Crane Capital Cost $ M $7.5000 $7.5000 355
356 Yard Tractor Cost per Tractor $ $65,000 $65,000 356
357 Yard  Tractor Useful Life Years 6 6 357
358 Interest % 12% 12% 358

*  If the user overrides a calculated value, the cell will be highlighted GREEN.
** Total required to support one vessel and two terminals

CALCULATED OPERATING COSTS:

DATA ID DESCRIPTION UNITS ESTIMATE USER * COMMENTS DATA ID
359 Total Trestle Replacement Costs $ M $0.3919 $0.3919 359
360 Amortized Annual Trestle Replacement Costs $ M $0.0157 $0.0157 360
361 Total lashing Replacement Costs $ M $0.0418 $0.0418 361
362 Amortized Annual Lashing Replacement Costs $ M $0.0017 $0.0017 362
363 Total Cassette and Translifter Replacement Costs $ M $3.6667 $3.6667 363
364 Amortized Annual Cassette/Transl ifter Costs $ M $0.1467 $0.1467 364
365 Annual Terminal Maintenance Costs, Terminal 1 $M $0.2500 $0.2500 365
366 Annual Terminal Maintenance Costs, Terminal 2 $M $0.2500 $0.2500 366
367 Dockage Terminal 1, per visit $M $0.0047 $0.0000 Lease assumed ‐ no dockage or wharfage 367
368 Dockage Terminal 2, per visit $M $0.0047 $0.0000 Lease assumed ‐ no dockage or wharfage 368
369 Wharfage Terminal 1, per visit $M $0.0184 $0.0000 Lease assumed ‐ no dockage or wharfage 369
370 Wharfage Terminal 2, per visit $M $0.0184 $0.0000 Lease assumed ‐ no dockage or wharfage 370
371 Peak Trailer Staging Terminal 1 Trai lers 174 174 371
372 Adjusted Peak Trailer Staging Terminal 1 Trai lers 191 191 372
373 Acres, Terminal 1 Acres 19.13 19.13 373
374 Terminal 1 Annual Lease $M $3.8254 $3.8254 374
375 Assumed % Lease % 100% 100% 375
376 Terminal 1 Adjusted Lease $M $3.8254 $3.8254 376
377 Peak Trailer Staging Terminal 2 Trai lers 160 160 377
378 Adjusted Peak Trailer Staging Terminal 2 Trai lers 176 176 378
379 Acres, Terminal 2 Acres 18.71 18.71 379
380 Terminal 2 Annual Lease $M $3.7423 $3.7423 380
381 Terminal 2 Adjusted Lease $M $3.7423 $3.7423 381
382 Yard  Tractor Hourly Rate $/hr $48.00 $48.00 382
383 Minimum Shift hrs 8.00 8.00 Assumed minimum 8 hour shift will be charged, regardless of  if they finish early 383
384 Minimim Increment hrs 4.00 4.00 Assumed any time over eight hours i s charged in four hour increments 384
385 Annualized  Yard Tractor Capital Cost $ $15,809.67 $15,809.67 385

*  If the user overrides a calculated value, the cell will be highlighted GREEN.

Terminal Economics
(calculated from 

simulation output)

DRAYAGE ECONOMICS WORKSHEET

INPUTS:

DATA ID DESCRIPTION UNITS CER USER COMMENTS DATA ID
386 Labor Cost per Hour $/hr $12.17 $12.17 386
387 Average Tractor Cost $ $50,728.00 $50,728.00 387
388 Interest Rate % 12.00% 12.00% 388
389 Economic Tractor Life Years 6.00 6 389
390 Average Residual Tractor Value % 20.00% 20.00% 390
391 Average Insurance per Tractor $ $6,087.00 $6,087.00 391
392 Licenses and Fees per Tractor $ $1,522.00 $1,522.00 392
393 Federal User's Tax per Trailer $ $558.00 $558.00 393
394 Average Maintenance per Tractor per Year $ $5,073.00 $5,073.00 394
395 Average Tractor Days per Week Days 5 5 395
396 Average Tractor Hours per Day hrs 12.00 12.00 396
397 Average Tractor Availability % 95.00% 95.00% 397
398 Average Miles per Gallon MPG 8.30 8.30 398
399 Fuel Cost per Gallon $/gal $3.08 $3.08 399
400 Cost of Tires per Mile $/mile $0.10 $0.10 400
401 Overhead per Move $ $25.00 $25.00 401

CALCULATED COSTS:

DATA ID DESCRIPTION UNITS ESTIMATE USER COMMENTS DATA ID
402 Annual Payment per Tractor $ $12,338.35 402
403 Total Annual Non‐Labor Costs $ $23,887.42 403
404 Ammortized Hourly Non‐Labor Cost $/hr $8.0371 404
405 Total Hourly Cost $/hr $20.2071 405
406 Minimum Truck Hours per Round Trip hrs 4,214.33 406
407 Average Truck Hours per Round Trip hrs 4,233.14 407
408 Maximum Truck Hours per Round Trip hrs 4,289.51 408
409 Minimum Time‐Based Cost per Round Trip $ $85,159.38 409
410 Average Time‐Based Cost per Round Trip $ $85,539.35 410
411 Maximum Time‐Based Cost per Round Trip $ $86,678.57 411
412 Minimum Truck Miles per Round Trip miles 127,681.90 412
413 Average Truck Miles per Trip Round Trip miles 129,713.34 413
414 Maximum Truck Miles per Trip Round Trip miles 132,001.80 414
415 Minimum Distance‐Based Cost per Round Trip $ $60,148.94 415
416 Average Distance‐Based Cost per Round Trip $ $61,105.92 416
417 Maximum Distance‐Based Cost per Round Trip $ $62,183.98 417
418 Minimum Total Cost (Round Trip) $ $191,208.32 418
419 Average Total Cost (Round Trip) $ 192545.2768 419
420 Maximum Total Cost (Round Trip) $ $194,762.55 420
421 Moves per Trip (Round Trip) $ 1,836 421
422 Minimum "Average" Cost/Move $ $104.14 422
423 Average "Average" Cost/Move $ $104.87 423
424 Maximum "Average" Cost/Move $ $106.08 424
425 Override with Assumed Spot Rate per Move $ $0.00 $0.00 425
426 Minimum Total Drayage Cost/Trailer Delivered $ $208.29 426
427 Average Total Drayage Cost/Trailer Delivered $ $209.74 427
428 Maximum Total Drayage Cost/Trailer Delivered $ $212.16 428

Drayage Economics
(Leveraged Tioga Group’s 

DrayFleet Model)

Externalities
(MHC Benefits Calculator)

Discrete Event Model
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Financial Assumptions

 Vessels are assumed to have at least a 25 year service life with 25 year 
loan terms

 87.5% of the cost of the vessel (Advance) is assumed financed 
(comparable to Title XI) at 4% interest rate 

 A loan guarantee fee of 6% assumed, with a portion of the loan guarantee 
financed (using the same advance rate of 87.5%)

 A loan investigation fee of 0.5% for the first $10M and 0.125% for 
over $10M

 $5 million is the assumed scrap value at the end of the 25 year life
 An underwriting fee of 0.35%
 Counsel, advisors, and other fees of 0.75%
 Equity transaction expenses of 5%
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RFR Estimation Approach

 All annual costs in the economic model are projected forward over the life of the vessel, and 
the total Net Present Value (NPV) of the expense cash flow at the assumed discount rate 
(weighted average cost of capital) is calculated

 A “Future Value” for the NPV adjusted forward to when the first vessel goes into service is 
calculated to serve as a basis for calculating the RFR

 The NPV expense cash flow includes all debt, financing, fees, capital costs, and operating 
costs; everything but revenue

 Next, an equivalent annual payment (annuity) is calculated resulting in the same NPV at the 
same discount rate (starting at the year the service begins) 

 The RFR per cargo unit is the equivalent annual payment divided by the number of cargo 
units transported annually on average

 RFR will seem too low during start up and may appear high at maximum capacity since it is 
the average RFR over the life of the vessel

 At higher discount rates the RFR is higher because more income is needed to obtain the same 
NPV since future income is more heavily discounted

6
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Routes and Vessels

 HEC’s “Vessel 13” Ro‐Con
• 22 knot design speed
• 1314 TEU capacity, approximately 509 53’s, 45’s and 40’s
• Average unit cost $200 M

 IML “Enduro” Ro‐Ro
• 25 knot design speed
• 285 53’ unit capacity
• Average unit cost $180 M

7

ROUTE DESCRIPTION
STATUTE 
MILES

PORT 
CALLS/ 
WK # SHIPS

SCHEDULE 
SPEED (kt)

HEAD 
HAUL

UNITS/ 
SAILING

TEU/ 
SAILING

B2B Delaware River to Jacksonville    847 3 2 21 SB 116 305
C1A Portland to LA 998 2 2 19 NB 334 881

Delaware River to Jacksonville    847 1 2 15 SB 328 825
Jacksonville to San Juan NA 1 2 15.6 SB 484 1121A1
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Required Freight Rate (RFR) Results

 Estimated market diversion in East Coast route B2B is below 90% capacity shown above for 
vessel design 13 leading to low vessel utilization and higher rates that are not viable 

 West coast route C1A appears promising, with average required RFR below the estimated 
market rates

• Higher estimated market volumes and higher prevailing market rates compared to East Coast

 Combined route with Puerto Rico promising: AMH cargo can fill a gap and benefit from the 
economies generated by the Puerto Rico service

• Requires changes to Tonnage Tax regulations

 Use of LNG fuel results in savings from 5% to 10% per cargo unit

8

 

ROUTE # VESSELS PLANT VESSEL CAPACITY BASIS DESCRIPTION
STATUTE 
MILES

RFR 
($/Unit)

MARKET 
RATE 

($/UNIT)
RFR 

($/SM)
RFR 

($/Unit)

MARKET 
RATE 

($/UNIT)
B2B 1 LNG RoCon 90% Ramp Up Delaware River to Jacksonville 847 879.00$      1,030.00$  1.32$       1,117.00$  1,330.00$ 
B2B 1 DIESEL RoCon 90% Ramp Up Delaware River to Jacksonville 847 980.00$      1,030.00$  1.44$       1,219.00$  1,330.00$ 
C1A 2 LNG RoRo 95% Portland to LA 998 1,336.00$  1,479.00$  1.62$       1,617.00$  1,729.00$ 
C1A 2 LNG RoRo 95% Ramp Up Portland to LA 998 1,463.00$  1,479.00$  1.71$       1,706.00$  1,729.00$ 
C1A 2 LNG RoCon 2014 Portland to LA 998 1,221.00$  1,479.00$  1.50$       1,498.00$  1,729.00$ 
C1A 2 DIESEL RoCon 2014 Portland to LA 998 1,271.00$  1,479.00$  1.55$       1,547.00$  1,729.00$ 
C1A 2 LNG RoCon 90% Ramp Up Portland to LA 998 1,009.00$  1,479.00$  1.24$       1,237.00$  1,729.00$ 
C1A 2 DIESEL RoCon 90% Ramp Up Portland to LA 998 1,049.00$  1,479.00$  1.28$       1,277.00$  1,729.00$ 
A1 2 LNG RoCon 2014 Delaware River to Jacksonville to San Juan N/A 1,277.00$  2,116.00$  N/A N/A N/A
A1 2 DIESEL RoCon 2014 Delaware River to Jacksonville to San Juan N/A 1,363.00$  2,116.00$  N/A N/A N/A

PORT to PORT DOOR to DOOR
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Cash Flow Analysis

 The RFR is only one metric of the potential viability of a 
service and does not provide visibility for startup costs

 Model presents cash flows over the life of the project to 
illustrate operating income versus debt service 
• The debt service coverage ratio is a key metric that will determine 

eligibility for loans and loan guarantees

 The model also summarizes financial uses and sources, 
including the total equity required for the service, and any 
debt service shortfalls

9
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West Coast Route Cash Flow

 RoRo operating on LNG assuming terminal to 
terminal operations (no drayage) in West Coast 
route C1A

 Scenario starting at 50% capacity with ramp‐up 
to 95%, with and without HMT, assuming a 10% 
discount off the market rate ($1,331 per unit)

 With HMT, income is sufficient to cover debt in 
Period 9, the total equity required is $131.7M, 
and the equity IRR is 1.8%.

 Without HMT, debt is covered a year earlier in 
Period 8, and the equity required is reduced to 
$112.7M, with an equity IRR of 5.41%

10

$‐

$5.00 

$10.00 

$15.00 

$20.00 

$25.00 

$30.00 

$35.00 

$40.00 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

$ M
illi
on

s

Period

Projected Cash Flow

Operating Income

Debt Service

With HMT:

$‐

$5.00 

$10.00 

$15.00 

$20.00 

$25.00 

$30.00 

$35.00 

$40.00 

$45.00 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

$ M
illi
on

s

Period

Projected Cash Flow

Operating Income

Debt Service

Without HMT:



SNAME Northern California Section – Nov. 14, 2012

West Coast (C1A) Ramp-Up to 95% Capacity with HMT
Terminal to Terminal (No Drayage)

11
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West Coast (C1A) at 95% Capacity with HMT
Door to Door

12
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Combined East Coast Cash Flow

 2014 Base Load, LNG Fuel HEC 
“Vessel 13” RoCon

• Discounted AMH rate $927
• Delaware – San Juan $3,600
• Jacksonville – San Juan $3,000
• San Juan – Jacksonville $1,800
• San Juan – Delaware $2,160

• Approximately 1/3 of the cargo in this 
service is AMH cargo

13

DATA ID USES SOURCES
65 399.01$            
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Externalities Approach

 Assessed suitability of published cost estimating 
methodologies
• Marine Highways Cooperative “Public Benefits Calculator”
• Public Benefits of the Short‐Sea Intermodal System (National Waterways 

Institute, 2004)
• Compared resulting assessment with January 2011 GAO report “A Comparison 

of the Costs of Road, Rail, and Waterways Freight Shipments That Are Not 
Passed on to Consumers”

 Published metrics used to derive rates to apply to available 
output data

 Three modes:  All truck, rail plus drayage, marine highway plus 
drayage

14
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Externalities Estimates – Route C1A (Vessel 13)

 Comparable to GAO conclusions, indicating Marine Highways has the lowest external cost 
with truck over $55, rail over $9, and marine highways over $6 in $1000 per million ton‐miles

 These metrics reflect a diesel plant

15
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Conclusions

 West coast route (Portland to LA) with its relatively high market rates and market 
volume is promising

 East coast route (Philadelphia to Jacksonville) with its relatively low market rates 
and low projected market volume does not appear feasible as a stand‐alone 
service

 Combined east coast route including Puerto Rico is promising, with approximately 
1/3 of the cargo being AMH cargo making up the delta for San Juan to Philadelphia

 Taking into account increased procurement cost of LNG plant and reduced fuel 
consumption costs relative to diesel (approximately 40% reduction), savings for 
LNG on a per unit basis (reduction in RFR) is 5% to 10% depending on the length of 
route and quantity of cargo per trip

 All the routes require substantial equity for start‐up and entail significant 
competitive risks

16
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Backup Material

17
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Other Key Economic Assumptions

 HMT included in cash flow analysis
• $93.75 per cargo unit based on assumed value of $75,000 per unit

 Fuel Assumptions
• Diesel fuel costs $1005/mt, with all fuel being diesel oil (MGO)
• LNG fuel is assumed to cost about the same as HFO fuel, $600/mt
• The fuel consumption rates differ and cash flows reflect fuel consumption for plants and 

capital costs include procurement cost differences
• 20% Sea Margin assumed

 Equipment (trailers or containers) and direct sales to the cargo owners is assumed 
to be provided by the contracting transportation provider

 Examined two scenarios
• Start at 50% full and ramp‐up at 5% per year to 90% full
• Start at 90% to 95% full

 Estimated RFR assuming 14% weighted average cost of capital (discount rate)

18
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Key Economic Assumptions, Cont.

 Crew size of 6 officers and 11 crew with a fully burdened labor cost of $260k per officer billet 
and $150k per crew billet per year 

 Pilot costs average $2,000 per transit and no tugs are required 
 Port costs include terminal equipment costs, handling costs, longshoreman costs and 

terminal lease costs.  Terminal lease costs are $200k/acre per year.  Acreage is estimated 
based on vessel size and anticipated required berths, as well as estimated staging area 
required for inbound and outbound containers/trailers.  

 Terminal equipment costs include costs of yard tractors (acquisition, maintenance, and 
replacement) and Ro‐Ro cassettes and translifters (where used). Costs of ramps, cranes, and 
cargo securing equipment (trestles, lock boxes, lashings) are included.

 Vessels operate about 350 days per year (50 weeks) with about 14 days per year for repairs 
and maintenance

 Vessel operation costs other than crew, financing, and fuel are per cost estimating 
relationships incorporated into the CCDoTT AMH System Evaluation Model. These costs 
include lubes and stores, maintenance, vessel insurance, and annual administration.
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