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Objective of the Study

First Phase
Make an inventory and summarize the available relevant studies 
that have been performed on the corridor
Perform a quick operational assessment of the current capability
of the Guaymas-Tucson corridor, in terms of TEU’s the corridor 
can currently handle
Provide preliminary recommendations for future investments, by 
identifying current and potential bottlenecks of the corridor, the 
projects required for solving those bottlenecks and the priority of 
those projects based on the overall benefits for the corridor
Provide comments on the general feasibility of high volume traffic 
in the Arizona-Guaymas corridor



Objective of the Study

Second Phase
Expand the study to include prescriptive recommendations in 
terms of logistics practices and security practices for the port, 
which will allow it to become globally competitive. 
Identify how Guaymas can serve as a strategic point of 
collaboration between Arizona and Sonora. The benefits of this 
collaboration might include an increase in the competitiveness of 
the corridor and attracting higher added value operations to the
region 



Activities performed in Phase I

Identification, assessment and classification of previous studies dealing 
with the Corridor
Refinement of tasks to be performed in Phase I
Documentation of current conditions of the Port of Guaymas
Identification of the major links and nodes of the transportation 
network between the Port of Guaymas and Tucson
Documentation of the capacity of each of the nodes
Determination of baseline cargo scenario
Determination of expected transit times between Guaymas and Tucson
Bottleneck identification and potential remediation
Preparation of scope of work for Phase II
Preparation of report of Phase I



Previous Studies

1. Latin American Trade and Transportation Study (1997)
2. Arizona Port Efficiency Study (1997)
3. Impacts of Transportation and Education Policy on Trade 

and Development in the Arizona-Sonora Region (1998)
4. Arizona Trade Corridor Study (1999)
5. Arizona Rail Plan (2000)
6. US-Mexico Border:  Better Planning, Coordination Needed 

to Handle Growing Commercial Traffic (2000)
7. Intelligent Transportation Systems at International 

Borders (2001)
8. The CANAMEX Corridor Coalition (2001)
9. Arizona’s Border Issues (2002)



Previous Studies

10.Nogales International Airport Master Plan (2002)
11.Nogales CyberPort Project:  Comprehensive Report 

(2003)
12.Arizona’s Global Gateway (2003)
13.The National I-10 Freight Corridor Study (2003)
14.Transportation/Logistics Research Project:  Trade Flow 

Study (2004)
15.Move Arizona (2004)
16.Guaymas Master Development Plan (2005)
17.Mariposa US Port of Entry Feasibility Study (2005)
18.Nogales Railroad Assessment Study (2005)
19.Container Port Capacity Survey (2005)



Documentation



ANALYSIS

OF

CORRIDOR



PORT OF GUAYMAS:
Making an inventory of the current 
infrastructure. 
Determining the current and 
maximum capacity (in TEU) of the 
infrastructure.
Identifying the services offered in 
the port. 
Documenting  the process map of 
the proposed container operations 
at the port.
Developing a simulation model to 
determine the capacity of the Port 
in terms of TEU.
Identifying the constraints of the 
Port’s capacity.



Mariposa Port of Entry:
Documenting the process map 
of the container processing 
operations.
Developing a simulation model 
to estimate: capacity, 
bottlenecks, and cycle times.
Obtaining information on 
projected demands and flows.
Identifying bottlenecks in the 
operations.



HIGHWAY:
Identification of the main highways 
of the Corridor.
Identification of highway network in 
terms of links and nodes.
Developing the appropriate models 
for the analysis of the highway 
network.
Determination of current state of the 
highway network and the effects of 
added traffic caused by the 
operation of a container service in 
the Port of Guaymas.
Estimation of the capacity and its 
utilization in each of the components 
of the network.
Identification of the bottleneck 
points.



RAIL:
Gather information about the 
current railroad infrastructure from 
ADOT, UP and Ferromex.
Identify the main nodes in the 
system.
Developing the appropriate models 
for the analysis of the railroad 
network.
Determination of current state of 
the railroad network and the effects 
of added traffic caused by the 
operation of a container service in 
the Port of Guaymas.
Estimation of the capacity and its 
utilization in each of the 
components of the railroad 
network.
Identification of bottleneck points.



Establishing a Baseline: Activities

Deciding the minimum demand of TEU necessary to 
schedule a regular stop at the port. 
Determining a most likely and an optimistic scenario of 
TEU demand once the Port of Guaymas starts receiving 
container traffic.
Researching the preliminary requirements necessary (in 
TEU) to attract a container service company, schedule a 
stop at the Port of Guaymas.



Establishing a Baseline: Main Assumptions 

A weekly demand of 400 TEU’s is the minimum to make 
the port attractive for a shipping company

Comparable level to current business of some shipping companies 
in other Mexican ports.

The demand of containers would be equivalent to a unit 
train from Empalme to Tucson per week

Could help to make the project attractive for Union Pacific and 
Ferromex

The ports of Ensenada and Mazatlan were used as direct 
benchmark references for the potential container business 
in Guaymas



Establishing a Baseline: Port of Mazatlan

Mazatlan provides a good baseline to analyze Guaymas 
from the perspective of the current level of port 
infrastructure

No full fledged container terminal
Has no quay cranes
Operates using cranes on the ships

The Port of Mazatlan handled 15,954 TEU’s during 2004 
[SCT]

Equivalent to approximately 320 TEU’s per week
CP Ships restarted regularly service to Mazatlan with two  
(~1,700 TEU’s capacity) ships:

TMM Hidalgo
Lykes Racer



Establishing a Baseline: Port of Mazatlan

The Port of Mazatlan expected to process 20,000 TEU’s during 
2005.  Of those, the following were generated at the state of 
Sonora*:

About 40% the total containers for export
About 11% the total containers for import

It can then be inferred that ~5,000 TEU’s of the total cargo 
moved by the Port of Mazatlan were generated in Sonora

* According to official SCT data for 2004 (Anuario Estadistico de los Puertos de Mexico 
2004)

Destination  of Contanarized 
Imports in Tons

Durango
Mexico State
Sinaloa
Sonora
Nuevo Leon
Mexico City
Other

Origin of Containerized Cargo in 
Tons Exported through Mazatlan 

(2004)

Sinaloa
Sonora
Nayarit
BCS
Colima
Coahuila

Origin of Containarized Imports 
in Tons

Chile
Brazil
USA
Spain
Argentina
Peru
India
Other



Establishing a Baseline: Port of Ensenada

Ensenada provides a short-mid term operational objective 
for Guaymas

Fully functional container terminal
Four quay cranes

Unofficial data estimates shipping companies that service 
this port handle ~300 TEU’s per week
The Port of Ensenada handled 39,202 TEU’s during 2004 
[SCT]

Equivalent to approximately 780 TEU’s per week

The expected demand for 2005 was 65,000 TEU’s
Equivalent to approximately 1,300 TEU’s per week



Establishing a Baseline: Port of Ensenada

The Port of Ensenada expected to export 30,000 TEU’s 
during 2005.  Of those, the following were generated at 
the state of Sonora*:

About 10% the total containers for exportation

It can then be inferred that ~3,000 TEU’s of the total 
cargo moved by the Port of Ensenada was generated in 
Sonora

* According to official SCT data for 2004 (Anuario Estadistico de los 
Puertos de Mexico 2004)



Establishing a Baseline: Navigation Times

--27 – 4416 -- 2642 – 6946 -- 77Guaymas

27 – 44--12 -- 2043 – 7249 -- 81Manzanillo

16 – 2612 – 20--36 – 6041 -- 68Mazatlan

42 – 6943 – 7236 -- 60--6 -- 10Ensenada

46 – 7749 – 8141 -- 686 – 10--Long Beach

GuaymasManzanilloMazatlanEnsenadaLong BeachPort

Time (Hours)

06563851,0261,150Guaymas

65602931,0691,206Manzanillo

38529308931,006Mazatlan

1,0261,0698930139Ensenada

1,1501,2061,0061390Long Beach

GuaymasManzanilloMazatlanEnsenadaLong BeachPort

Distance (Nautical Miles)



Establishing a Baseline: Navigation Times

The lines that stop in Ensenada tend  to 
include also Manzanillo in the same 
route
If a shipping company were to include 
Guaymas in this route would represent:

A deviation of about 613 nautical miles
Between 26 and 41 hours of additional 
navigational time

If Mazatlan were to be included in a 
scheduled route:

It would imply only 117 additional nautical 
miles
Between 5 and 8 hours of navigation

Consequently, the cargo necessary to 
justify a stop in Guaymas should be 
higher than that available in Mazatlan



Establishing a Baseline: Infrastructure

**These are general cargo docks

* The Port has currently 6 positions, 3 have been identified for container operations but will become 2 per the 
Master Plan

-144.20, 10.0 mts  (draft)-Length and Depth of Berth4

-356.12, 10.5 mts  (draft)177, 11 mtsLength and Depth of Berth 3

300.00, 15 mts165.45, 10.0 mts (draft)200, 11 mtsLength and Depth of Berth 2

182.30, 10 mts160.25, 8.5 mts (draft)177, 11 mtsLength and Depth of Berth 1

24**3*Number Container Berths

12 mts12 mts12.3 mtsApproach Channel Depth

EnsenadaMazatlanGuaymasDescription



Establishing a Baseline: Equipment

-145Container Shuttle (hustlers)

873Trucks

--240 Tonschassis

-7520 Tonschassis

-30> 45,000 lbsSpreaders

3-120 TonsCrane

13-16< 8,000 lbsForklifts

4-615,000 lbsForklifts

-1-20,000 lbsForklifts

-3-30,000 lbsForklifts

-1-35,000 lbsForklifts

43-> 45,000 lbsForklifts (all)

2-140 TonsContainer Yard Crane

--135 TonsContainer Yard Crane

400Container Quay Cranes

EnsenadaMazatlanGuaymasCapacityDescription



Establishing a Baseline: Key points
The main differences between the ports are the equipment and 
the dimensions of the docking facilities
A major shortcoming of the Port of Ensenada is that it does not 
have rail service
Mazatlan and Ensenada have been able to base their operations 
on the cargo generated by the regional economy
We suspect that Sonora can also provide enough demand to 
establish a regularly container service in Guaymas (We estimate 
that over 100 TEU’s per week are currently moved through 
Mazatlan and Ensenada) We recommend to further study this 
option 
The second phase of this project should consider:

To refine the estimates for the zone of influence of the Port of
Guaymas (including Chihuahua and Northern Sinaloa)
Discuss with the shipping lines their requirements to establish a 
regular service in Guaymas



Capacity Analysis

E
A
S
T

B
A
N
D

We use different analysis techniques to evaluate the performance
of the different components of the corridor under different 
scenarios
Identification of the different bottlenecks
Propose some potential solutions aimed at improving the overall 
performance of the corridor
Simulate the performance of the corridor with the following 
conditions:

Double stacked container train going from Guaymas to Tucson
Containers moving exclusively by truck from Guaymas to Tucson
A combination of the previous two scenarios

Performance Measures
Level of Service (LOS: Volume/Capacity)
Average and variability of travel time
Cost per mode of transportation (Overall costs)



Analysis: Port of Guaymas

E
A
S
T

B
A
N
D

Five possible mixes of type of movement were analyzed:
100 % Trucks
100 % Train
50% Trucks and 50% Train
70% Trucks and 30% Train
30% Trucks and 70% Train

Three possible demand scenarios were included:
400 TEU’s per week (incoming)
1200 TEU’s per week (incoming)
2000 TEU’s per week (incoming)

Two possible equipment availability:
Low: No quay cranes
High: Two quay cranes

In total 22 scenarios were analyzed for the Port of Guaymas



Simulation: Port of Guaymas



Port of Guaymas: Simulation Scenarios

2151202381250%50%8001150200022
2151220381250%50%8001150200021
2151202381270%30%480690120020
2151202381230%70%480690120019
2151202381250%50%480690120018
215120238120%100%480690120017
21512023812100%0%480690120016
2151202381270%30%16823040015
2151202381230%70%16823040014
2151202381250%50%16823040013
215120238120%100%16823040012
21512023812100%0%16823040011
2151220381230%70%480690120010
2151220381270%30%48069012009
2151220381250%50%48069012008
215122038120%100%48069012007
21512203812100%0%48069012006
2151220381230%70%1682304005
2151220381270%30%1682304004
2151220381250%50%1682304003
215122038120%100%1682304002
21512203812100%0%1682304001

TugModuleForkliftShip
Crane

Quay
Crane

Yard
Crane

Hustler
FCHustlerTrainTruckEmptyFullTEU'sCases

Ship MethodContainers/week



Port of Guaymas: Simulation Results

43635%168.8972,62871,0687.0923.0110.1410.7150508001150200022
31183%1683%72,62470,98011.2325.1023.7024.3050508001150200021
46119%157.222,18749,7606.9727.0410.7511.487030480690120020
44519%122.1250,61721,276.87.1725.2910.7511.483070480690120019
44919%134.3536,29635,636.87.0723.9410.7411.485050480690120018
44619%98.7771,855--7.11--10.7311.460100480690120017
47419%201.16--71,856.8--31.4410.7511.481000480690120016
4546%112.597,40316,734.46.9729.4810.8412.20703016823040015
4506%101.7216,9817,150.47.1632.6310.8412.20307016823040014
4456%104.3312,21311,916.87.0726.5610.8312.20505016823040013
4366%90.124,115--7.12--10.8012.16010016823040012
4666%125.72--24,100.8--32.3010.8212.17100016823040011
30945%121.7750,61921,327.211.1128.8925.2526.033070480690120010
33745%152.2222,07349,84412.5828.4325.2526.02703048069012009
31945%132.4936,35335,579.211.1826.7125.2526.03505048069012008
31545%99.57718,812--11.09--25.2326.01010048069012007
39145%192.83--71,881.6--33.3225.2526.02100048069012006
31415%103.4216,9877,11211.0937.0325.5527.0530701682304005
32815%110.917,42916,656.812.0429.0325.5627.0570301682304004
31415%106.3912,23311,878.411.1430.2725.6027.1050501682304003
31115%92.5224,109--11.09--25.5527.0501001682304002
38415%123.18--24,112.7--32.3225.6227.1210001682304001

Max
Yard

Dock
Util

# Cont
Yard

# Cont
Truck

# Cont
Rail

Time
Truck

Time
Rail

Time in
Dock

T/A
VesselTrainTruckEmptyFullTEU'sCases

Ship MethodContainers/week



Port of Guaymas: Simulation Results

Vessel Turnaround Time
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Port of Guaymas: Simulation Results

Container Time in System

0.0
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Port of Guaymas: Simulation Results
There is a significant difference between the turnaround times for 
the scenarios with and without quay cranes

Difference of 14 hours (26.34hr vs. 11.73hr)
This is consistent with the turn around time reported by Manzanillo for 
similar scenarios

The capacity of the container yard did not represent a constraint 
under the simulated conditions

Assuming that the containers would leave the yard as soon as 
transportation was available
Consistent with a transshipment (or export) operation, but overly optimistic 
for a domestic operation

Under the simulated conditions the docking facility does not seem 
to be a major constraint for the capacity of the port

Only one berth was used by the simulation (based on the assumption of 
ships arriving on a uniform basis during the week)
Utilization at maximum demand was 85% (using ship cranes) and 35% 
(using quay cranes)
A higher resolution simulation could be used to refine the capacity estimate



Port of Guaymas: Simulation Results

The type of crane was the main determinant of the 
capacity of the operation of the container terminal

The inference was made without running a simulation up to the port’s 
capacity limit

A maximum capacity of 175,000 TEU’s was determined
104,000 import TEU and 71,000 of export TEU’s
Based on similar operations
This number might represent a lower limit of the real capacity
A more precise study could provide a revised capacity of the Port

Based on the time to process and send a container from 
the port, the use of truck is more efficient

The use of trucks could be significantly more expensive than railroad
A major issue is whether UP would be willing to service this cargo at Tucson



Port of Guaymas: Infrastructure

We have verified the existing infrastructure of the Port
Six different berths, five of them with deep enough to receive 
container ships (two of 13 meters and three of 11 meters)
Existing basic infrastructure to offer container terminal yard service
The port does not have quay cranes, an important component in a 
container terminal
We did not verify the strength of the reinforcement of the docks
foundations



Long/Prof

177.00 / 11.00 

200.00 / 11.00 

177.00 / 11.00 

Long /Prof

288.50 / 11.00 

288.50 / 11.00 

Note: For docks 5 & 6 the Long/Prof is:  175.00 / 13.00 (all measurements are in meters)

Current Berths Planned Berths

Port of Guaymas: Infrastructure



Analysis: Mariposa POE

The objective of the analysis of the Port of Entry was to 
determine the effect of the added traffic generated by an 
operating container terminal at Guaymas
Based on the 22 analyzed scenarios for the Port of 
Guaymas, the Mariposa POE simulation was ran under the 
following assumptions:

Current demand at high season of 1,300 trucks per day (based on 
worst case historical data)
Exponential arrival of trucks (from Guaymas) to the border based
on the service rate of the port
Maximum number of extra arrivals per day based on the service 
rate of the port of Guaymas
Four super booths already available



Simulation: Mariposa POE



Mariposa POE: Simulation Results

20000002000--------Max
14123.82112112130050501150200022
13777.8377105130050501150200021
13685.85686813007030690120020
14692.816916913003070690120019
14123.5711211213005050690120018
15331.9723323313000100690120017

---------1000690120016
13766.4776761300703023040015
14572.81571571300307023040014
14133.551131131300505023040013
15391.992392391300010023040012

---------100023040011
14105.4911016413003070690120010
133816.0738741300703069012009
13738.3731281300505069012008
14543.91542331300010069012007

---------100069012006
13505.55050130030702304005
134214.54272130070302304004
13767.9376108130050502304003
14543.9154230130001002304002

---------10002304001
13000001300--------Current

Total
Demand

Rate
(min)

Extra
Demand

Qty Exit
Port

Current
DemandRailTruckContainersTEU'sCases



Mariposa POE: Simulation Results

133.33%78.41%PSA8358.001,139.78197.912000---Max
94.13%76.26%PSA2463.00839.875.06141250 %104,000200022
91.80%73.06%PSA2033.02841.4258.44137750 %104,000200021
91.20%73.88%PSA2002.86831.5362.83136830 %62,400120020
97.93%74.65%PSA3093.58874.5284.8146970 %62,400120019
94.13%73.75%PSA2713.24854.1372.13141250 %62,400120018
102.20%76.98%PSA3553.69881.5296.141533100 %62,400120017

--------0 %62,400120016
91.73%72.61%PSA1913.08844.8758.21137630 %20,80040015
97.13%78.05%PSA2802.93835.5180.91145770 %20,80040014
94.20%73.49%PSA2943.28856.8476.94141350 %20,80040013
102.60%76.65%PSA4013.95897.18101.411539100 %20,80040012

--------0 %20,80040011
94.00%73.83%PSA2593.18851.0568.64141070 %62,400120010
89.20%70.70%PSA2023.02840.9457.46133830 %62,40012009
91.53%72.93%PSA2382.98838.763.54137350 %62,40012008
96.93%75.64%PSA2782.85830.8275.341454100 %62,40012007

--------0 %62,40012006
90.00%74.69%PSA2022.47808.2461.1135070 %20,8004005
89.47%72.49%PSA2172.67820.3650.01134230 %20,8004004
91.73%73.27%PSA2652.84830.4557.97137650 %20,8004003
96.93%75.64%PSA2782.85830.8275.341454100 %20,8004002

--------0 %20,8004001
86.67%75.69%PSA1631.74764.2245.221300---Current

POE
Util

Sim
Util

Bottle-
neck

Max in
Queue

Extra
Hours

Operation
Time

Truck
TSys

Total
Demand

Truck
(%)TEU/yrTEUCases



Mariposa POE: Simulation Results

Truck Time in System
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Mariposa POE: Simulation Results
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Mariposa POE: Simulation Results
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Mariposa POE: Simulation Results
The expected average delay time for trucks going through the 
POE will increase depending on the scenario being considered, in
particular the worst case scenario is:

Port of Guaymas working with its highest efficiency
High demand season (winter) at Nogales
100% of the containers being moved by truck

The processing of the additional demand could require to 
increase the POE personnel daily work schedule up to 4 
additional hours

Based on current information from Mariposa, it will be necessary to work 
until 11:00pm to clean up the system (compared to a current 8:30pm) in the 
same worst case scenario

The bottleneck of the system is the pre-screening station and 
this will be the first to require an upgrade in order to be more
efficient
The previous results are based on limited data and access to the
POE, it is necessary to undertake a more detailed analysis



Highway Capacity

LOS
(Volume/Capacity)

A: (0.01-0.3)
B: (0.31-0.5)
C: (0.51-0.7)
D: (0.71-0.9)
E: (0.91-1.0)



Highway Capacity

LOS
(Volume/Capacity)

A: (0.01-0.3)
B: (0.31-0.5)
C: (0.51-0.7)
D: (0.71-0.9)
E: (0.91-1.0)



Highway Infrastructure

We verified the existing highway infrastructure
Four lane highway from Guaymas to Nogales in general in good 
condition
There is enough highway capacity to sustain the operations of the 
port in the different scenarios analyzed



Railroad Capacity



Railroad Capacity



Railroad Infrastructure

We have verified the existing infrastructure of the railroad 
between the Port of Guaymas and Empalme and Hermosillo

There are no physical restrictions to offer double-stack container service 
between Guaymas and Hermosillo (currently double-stack service is 
offered between Hermosillo and Tucson)
There is enough railroad capacity to sustain the operations of the port in 
the different scenarios analyzed



Overall Corridor Analysis

30125.5787Long Beach

2652016Tucson

331297**4.50Hermosillo

3514119**6*2Guaymas

ChicagoEl PasoPhoenixTucsonNogalesHermosilloHighway

Travel  Time for Highways (Hours)

671340212Tucson

711784*010Nogales

81271814*100Hermosillo

85312218*144Guaymas

ChicagoEl PasoPhoenixTucsonNogalesHermosilloRailroad

Travel Time for Railroad (Hours)

* Assuming an average of one hour of inspection at Benjamin Hill

** Assuming 1 hour of waiting time at the border

*Assuming a 2 hour wait at the border

+ No delay at the switching yarsd of Nogales and Tucson for all



Overall Corridor Analysis

*Assuming a terminal with two quay cranes in Guaymas.
+ We assume also 12 hours to convert to a capacity per day.
+ With 100 cars per train and 2 Containers (40') per car.
** Capacity estimation at peak hour, since is a transient occurrence, we do not consider this a hard bottleneck. 

4041,8962,3002006008002041,2961,500Total
035,63534,168035,63534,168Tucson**

540100640540100640Port of Tucson

5,9477,42913,3765,9477,42913,376Nogales, AZ

4041,8962,300200600800AZ Border2041,2961,500Mariposa

7,6501,5669,2167,6501,5669,216Santa Ana

7,0822,3589,4407,0822,3589,440Guaymas

4,1395,0049,1434,1395,0049,143Hermosillo

600060000Guaymas Port6000600Guaymas Port*
NodesNodes

5,57226,69232,26412006001800Nogales-Tucson4,37226,09230,464I19-Tucson

24,8232,63427,4578006001400B.H.-Nog24,0232,03426,057B.H.-Imuris

18,1785,62623,80410006001600Her- B.H.17,1785,02622,204Her-B. H.

24,3083,74228,0508006001400Empalme-Her23,5083,14226,650Empalme-Her

7,7073,35711,06412002001400Guay-Empalme6,5073,1579,664Guaymas-Empalme
LinksLinks

AvailableUsedCapacityAvailableUsedCapacityRailroadAvailableUsedCapacityHighway

Overall CorridorModal CapacityModal CapacityCorridor Components



Overall Corridor Analysis

75%9%0%87%Utilization

120,000304,080175,000104,000Available

360,00030,0000676,000Current

480,000334,080175,000780,000Cap TEU

300300168260Days

1,6001,1141,0443,000TEU

4006406001,500Capacity

NogalesPort of TucsonGuaymasMariposa



Railroad perspective

UP’s main concern with the corridor is the border crossing 
infrastructure at DeConcini and the current inspection process

Current operation might take up to three hours

According to CBP officials the bottleneck at border is caused by the 
breaks inspection and crew change procedures 
There is an agreement on the current capacity of the northbound trains 
but not on the reasons of the current capacity restrictions a more 
detailed analysis is needed, CBP and UP need to be part of the solution
The quotations we got for moving containers by truck from Guaymas to 
Tucson were unrealistically high in comparison to rates offered in the 
US
Even if moving containers by truck from Guaymas to Tucson is 
commercially feasible it is not clear that UP would pick up these 
containers in Tucson (what about Phoenix/BNSF?) Railroad container 
service is key for the establishment of an efficient container service 
through Guaymas



Conclusions

From an infrastructure perspective, we believe that the port of 
Guaymas, with some minor improvements, is ready to start a 
container service comparable to other Mexican regional ports, 
such as the Port of Mazatlan
We estimate that the current main bottlenecks of the physical 
infrastructure of the corridor, in order of their impact, are: the 
capacity at the Mariposa Port of Entry (POE), the railroad 
procedures at the US side of the border and the lack of quay 
cranes in the Port of Guaymas
The lack of quay cranes precludes the Port of Guaymas from being
able to offer efficient turnaround services to the modern container 
ships that are not geared with their own cranes



Conclusions

We estimate the current capacity of the Guaymas-Tucson 
multimodal corridor to be 175,000 TEU per year if:

The port of entry is operational and a railroad container service 
between Guaymas and Tucson is available

This capacity is reduced to 104,000 TEU per year if:
A railroad service is not available

The current capacity for the corridor would be of 120,000 
TEU per year if:

Only rail is used to move the containers from Guaymas to Tucson
The main factor limiting the capacity of the Corridor would be the 
railroad activities performed at Nogales, Arizona



Conclusions
After getting historical data and the specifications and 
physically inspecting the overpasses for the Empalme-
Hermosillo railway we could not find any physical 
restriction for the operation of double stacked container 
trains for the Guaymas-Tucson railroad segment
The current lack of a container rail service between 
Guaymas and the USA may make the Guaymas-Tucson 
container corridor commercially infeasible
The highways and railroad from Guaymas to Tucson seem 
to have enough capacity to handle the additional traffic 
generated by a container operation in the Port of 
Guaymas



Recommendations

It may be appropriate for Guaymas to concentrate initially on 
operating as a feeder port for Sonora-destined business until 
regular longer-haul business is instituted by the steamship 
lines and efficient rail service for containers is secured
A major obstacle for the viable operation of the Guaymas-
Arizona container service is the lack of a provider of an 
integrated service that includes shipping lines, railroads and 
freight forwarding services
The railroad companies must be encouraged to take an active 
role in the activation of an efficient integrated container 
service in the Corridor.



Recommendations for Future Analyses

Refinement of the Capacity Study
Identification of infrastructure improvements and their 
effects
Commercial analysis of corridor
Identification of comparative logistics/supply chain 
advantages of the use of the Port of Guaymas
Matching the logistics advantages with appropriate 
industry segments
Exploration of opportunities of collaboration for value 
added activities in the Corridor
Preparation of a Strategic Road Map for the development 
of the corridor



Proposals for the Second Phase

Commercial viability of Guaymas as a regional port
Commercial viability of the corridor
Integrators of services
Rail service
Project evaluation for needed infrastructure
Design of container service
Shipping lines



Questions

Thank you!



Comparison: Port of Ensenada

Source: http://www.puertoensenada.com.mx/zonasdelpuerto.html

2 liftersFork Lifters:

2 loadersFront Loaders:

2 craneGantry Crane (40 tons):

2 cranesQuay Crane (40 tons):

45,000 m2Yard:

5,150 m2Warehouse:

7,000 TEU’sProjected Storage Capacity:

400,000 TEU’sProjected Capacity:

120,000 TEU’sCurrent Capacity:

300 metersMax Ship Length:

1 x 186 meters, 28' depth

1 x 300 meters, 36' depth
Dock Positions:

14.30 HectaresTotal Area:

$90 million pesosPhase 1 Investment:

$250 million pesosProject Total Investment:



Comparison: Port of Ensenada
Comparison of Equipment and Containers

* Ensenada processed 39,202 TEU’s in 2004 and was expected to process 65,000 TEU’s in 2005

3646,332Containers last year
5Rail tractors

15 TonsCranes

55,000 lbsForklift

1688,000 lbsForklift

6415,000 lbsForklift

835,000 lbsTractor

Description Minor
3840 TonsTrucks

1240 TonsForklift for container

1320 TonsCranes

220 TonsFront loaders

135 TonsYard cranes

1240 TonsYard cranes

440 TonsQuay cranes

GuaymasEnsenadaCapacityDescription Mayor



Comparison: Port of Manzanillo

* In the year 2004 the Port of Manzanillo handled slightly over 800,000 TEUs

14.00 13.00 250.00Berth 13

14.00 13.00 250.00Berth 12

500.00Container Terminal

16.00 600.00Navigation Channel

Depth (Mts)Draft (Max)Length (Mts)



Liners Schedule and Transit Time

Ensenada-Manzanillo = 43-72 hrs (1069)
Ensenada-Guaymas-Manzanillo = 42-69 + 27-44  
Additional Navigation = 26-41 Additional Navigation Hours (613 Nautical Miles)

--27 – 4416 – 2642 – 6946 – 77Guaymas

27 – 44--12 – 2043 – 7249 – 81Manzanillo

16 – 2612 – 20--36 – 6041 – 68Mazatlan

42 – 6943 – 7236 – 60--6 – 10Ensenada

46 – 7749 – 8141 – 686 – 10--Long Beach

GuaymasManzanilloMazatlanEnsenadaLong Beach

Time (Hours)

065638510261150Guaymas

656029310691206Manzanillo

38529308931006Mazatlan

102610698930139Ensenada

1150120610061390Long Beach

GuaymasManzanilloMazatlanEnsenadaLong Beach

Distance (Nautical Miles)



Economies of Scale

Source: Stopford
Author: Claudio Ferrari



Container Generations



Global Trends in International Shipping

The US ports are getting behind the Far-East ports because of 
lack of funds for making the needed improvements and because 
of environmental concerns
From Forbes, Dec. 16, 2005

Is Asia surpassing the United States in deep port construction and upgrade? 
Indeed, where is the U.S?
“There is a shortfall of federal funds to help ports with the security mandate 
from the federal government and the Coast Guard," says Kurt Nagle, the 
president and chief executive of the American Association of Port 
Authorities. "We need to both upgrade and create new infrastructure as the 
amount of trade is expected to double by 2020" 
The Yanghan Deep Water port is expecting to spend $18 billion over the 
next 15 years ($1.2 billion a year until 2020). On the other hand, the U.S. is 
spending a total of $10.4 billion on all of its ports on the Atlantic, Pacific 
and Gulf Coasts between 2003 and 2007. This works out to $2.08 billion a 
year



Global Trends in International Shipping

From the Financial Times, January 12, 2006
“With water depth of 15m, Yangshan gives Shanghai a chance to 
develop in the so-called trans-shipment market, where goods are 
brought from smaller ports in the region and transferred to the 
new mega-ships to be taken to the US or Europe. Shanghai could 
start to draw some of this business away from Busan in South 
Korea and Hong Kong.”

Can the same type of operation emerge in the US/Mexico 
West coast? 

Doubtful, LA/Long Beach moving to mega container ships to focus 
on massive, less frequent ship arrivals
Manzanillo does not have the funds nor the current infrastructure 
to do host a container “hub”
Punta Colonet?  



Conclusions and Recommendations

We have the basic models to analyze the nodes of the corridor to
get their capacity under different scenarios
With the information that we currently have we are able to get 
some preliminary conclusions

The capacity of the current physical infrastructure in Highways and railroads is 
sufficient to sustain the operations of the Port at the levels analyzed
The Port has the basic infrastructure to operate container terminals however it 
lacks quay cranes which are standard in a container port
Some of the peripheral services necessary for the operation of a container port 
need to be established
A key component for the feasibility of the container corridor is the existence of 
an integrated (and seamless) container rail service between the port and the 
main railroad lines in the USA and and efficient trucking service in Mexico
currently those services are not available

In our view the main challenge does not lie with the current 
physical infrastructure but with the services built around this 
infrastructure 



Source: adapted from National Geospatial-intelligence 
Agency (2005) World Port Index, Eighteenth Edition, 
http://164.214.12.145/pubs/pubs_j_wpi_sections.html
Number of Large and Medium Ports by Channel Depth



Procedures in the Corridor
Arrival of a Shipment

Vessel Customs agent Customer Carrier CustomsPort

Customer requires
an import

Hires a customs
agent

Operations
required

The port makes
the arrangements
to receive the ship

Informs the port of
the arrival of a

shipment

Ship Reports
status to Port

Arrival at
Port

Pilot is sent to
dock the ship

Inspection by the
Port authorities

Present documentation:
Immigration, Shipment,

and Health

Customs agents
aid in the process

Documentation: Import
requirements

Unloading of the
cargo

Coordination of
storage and

handling of cargo

Send
documentation to

customs

Receive and
process

documentation

Release of the
cargo after
inspection

Coordinate the
shipment out of

the Port

Receive cargo
from Customs

agent

Transport the
cargo to its final

destination



Procedures in the Corridor



Ferromex Specifications

SUBDIRECCIÓN DE OPERACIÓN
DIVISIÓN HERMOSILLO

GALIBOS EN EL TRAMO DE NOGALES A EMPALME, SONORA.

ALTURA DEL
HONGO DE RIEL

PUERTA DE INSPECCIÓN ADUANAL Km. T-4+190 4.36 T ESTRUCTURA METALICA INSP. UNID.
PASO INFERIOR ENCINAS km. T-9+650 8.10 6.85 T CRUCE CARRETERO
PASO INFERIOR ENCINAS Km. T-9+700 8.10 6.85 T CRUCE CARRETERO
PASO INFERIOR  Km. T-150+033 32.00 8.40 T CRUCE PEATONAL
PASO INFERIOR PTO. GONZALITOS Km. T-153+910 8.10 6.85 T CRUCE CARRETERO
PASO INFERIOR PTO. GONZALITOS Km. T-153+960 8.10 7.20 T CRUCE CARRETERO
PUENTE RIO SONORA Km. T-279+720 4.58 7.16 T ESTRUCTURA METALICA PASO INFERIOR
PASO INFERIOR Km. T-409+937 15.60 7.54 T CRUCE CARRETERO
PASO INFERIOR Km. T-416+094 23.63 7.42 T CRUCE PEATONAL
PASO INFERIOR Km. T-422+300 18.00 8.60 T CRUCE CARRETERO

OBSERVACIONESNOMBRE UBICACIÓN ANCHO LINEA



Matrix of responsibilities

Responsible Person Responsible Person 
Actions (from inception to completion) Within Other Entity(s) Within ADOT Due Date

Conduct an analysis generally in accordance 
with the sequence of "project tasks" in 
ASU's project proposal dated 06-23-05.

Project Director,             Dr. 
J. Rene Villalobos,  ASU Ongoing

Submit progress reports on a monthly basis.
Project Director,             Dr. 

J. Rene Villalobos,  ASU Monthly

Submit invoices, with supporting backup, on 
a monthly basis.

Project Director,             Dr. 
J. Rene Villalobos,  ASU Monthly

Submit a Draft Report to ADOT, per current 
ADOT Guidelines.

Project Director,             Dr. 
J. Rene Villalobos,  ASU November 30, 2005

Complete Project Final Report per reviews 
by the project TAC and ADOT Project 
Manager.

Project Director,             Dr. 
J. Rene Villalobos,  ASU

Five months after the 
effective day of 
contract

Make a presentation to the TAC and the 
Arizona Mexico Commission Transportation 
Committee. 

Project Director,             Dr. 
J. Rene Villalobos,  ASU December 2, 2005

Review Progress reports, deliverables, and 
invoices for program compliance

ADOT Project Manager,    
Rudy Perez

Within 15 days of 
receipt

Approve and forward invoices to TPD Admin 
for payment

ADOT Project Manager,    
Rudy Perez

Within 15 days of 
receipt

Process invoices for payment
TPD Admin Services 
Officer, Maria Avelar

Within 45 days of 
approval



Interviews with Key Stakeholders

Interviews/visits already conducted
Port of Guaymas
Ferromex
Puerto Nuevo
Port of Long Beach
Port of Ensenada
General Directorate of Ports
State of Sonora
Vejar Custom Brokers
Tansportes Pitic
BNSF Terminal in Phoenix
ADOT facilities in Mariposa POE
Port of Tucson
SCT



Interviews with Key Stakeholders

To be conducted
Union Pacific
Shipping Lines
Additional transportation companies
Other



Overall Corridor Analysis
Highway

N

Port of Guaymas

Guaymas

Imuris

Toll 3

Santa Ana

Benjamin Hill

Toll 2

Hermosillo

Toll 1

Toll 4

Mariposa

To Mexicali

To I-10

Tucson

To Mex-15

10

To Chihuahua

To Agua Prieta

Intermodal
Terminal

Populated Place

Toll booths

Other
Connections

Mexican 4 lane
Highway

American 4 lane
highway

Inspection points

Access roads

Other roads



Overall Corridor Analysis
Railroad

Guaymas

Enpalme

Rio Rico

DeConcini

Nogales

Benjamin Hill

Hermosillo

Tucson

Port Of Tucson

To Nacozari

N

To Mexicali

To UP Main

To Ferromex South

Intermodal
Hermosillo

Intermodal
Terminal

Inspection points

Railroad Stations

Other
connections

Ferromex line

Acces lines

UP line



Schedule

ID Task Name Start
1 Documentation Mon 8/8/05

9 Analysis of Port Mon 8/8/05

21 Analysis of railroad Mon 8/29/05

33 Analysis of highways Thu 9/1/05

47 Analysis of the port of entry Thu 9/29/05

58 Establishing a baseline Mon 8/8/05

64 Overall corridor analysis Fri 9/30/05

72 Meetings with TAC Fri 9/30/05

7/31 8/14 8/28 9/11 9/25 10/9 10/23 11/6 11/20 12/4 12/18 1/1 1/15 1/29 2/12 2/2
August September October November December January February M



Largest Ship size

OCL then P&O/GB28800157230.56 m227.31 mEncounter Bay1969

Hapag-Lloyd/Germany27407166530.58 m217.00 mSydney Express1970

NYK/Japan59000250032.20 m290.00 mKamakura Maru1971

OCL then P&O/GB58889296132.26 m289.32 mTokyo Bay1972

Hapag-Lloyd/Germany58088301032.20 m287.70 m
Hamburg 

Express1972

Hapag-Lloyd/Germany57540343032.28 m287.73 m
Frankfurt 

Express1981

Maersk Line/Denmark533003390 (3700)32.30 m270.00 mLouis Maersk1984

Maersk Line/Denmark53600430032.22 m294.12 mMarchen Maersk1988

Hapag-Lloyd/Germany53783463932.30 m294.00 m
Hannover 

Express1991

OOCL/Hongkong66046534440.00 m276.02 mOOCL Hongkong1995

Maersk Line/Denmark805006000 (7000)42.80 m318.24 mRegina Maersk1996

Maersk Line/Denmark915006600 (8000)42.80 m346.98 m
Sovereign 

Maersk1997

Maersk Sealand/Denmark934967226 (8300)42.80 m352.10 mAxel Maersk2003

OOCL/Hongkong89097806342.80 m322.97 mOOCL Shenzhen2003

China Shipping Container 
Line99500849842.80 m334.00 mCSCL Europe2004

Hapag-Lloyd/Germany94750875042.87 m335.07 m
Colombo 

Express2005

MSC/Panama107200920045.6 m321.0 mMSC Pamela2005

OwnersBRTTEUBeamLength o.a.NameBuilt



Vessel Size and Depth



Port of Guaymas: Simulation Results
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Port of Guaymas: Simulation Results
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Port of Guaymas: Master Plan



Port of Guaymas: Equipment

--Container Shuttle (hustlers)5

--Trucks3

40 Tonschassis2

20 TonsChassis5

5 TonsChassis12

20 TonsP&H Crane1

8,000 lbsHysters Forklifts2

8,000 lbsCaterpillar Forklifts6

8,000 lbsYale Forklifts8

15,000 lbsHyster Forklifts1

15,000 lbsClark Forklifts2

15,000 lbsCaterpillar Forklifts3

40 TonsContainer Yard Crane1

35 TonsContainer Yard Crane1

CapacityDescriptionQty

Note: Equipment related with Container Handling.


