
EXECUTIVE SUMMARY – LOGISTIC OVER THE SHORE OPERATIONS 
 

1. Political Background. Over the past 6 months, insurgent forces have taken control 
of significant portions of the country “Illistan”, including most of the coastal regions 
including the major sea ports. The government’s military and civil assets are 
geographically split in two.  
 
2. Coalition forces are preparing to provide significant humanitarian and military 
cargo to assist the government of “Illistan” in repelling the insurgent forces. However, 
support from neighboring 
countries is tepid. “Wisconsin” 
and “Michigan” have both agreed 
to allow the use of three ports, 
but infrastructure is minimal and 
there is not sufficient space for a 
secure staging area.  
 
3. The insurgent forces have 
no traditional Naval Forces, but 
they have consistently harassed 
Coalition Naval Forces with 
Waterborne IED attacks. Most 
attacks consist of small fishing 
vessels dumping various 
potentially explosive items in a 
vessels path. Current procedure 
requires naval forces to remain 
on station and collect intelligence 
until the shipping lane is cleared 
by the Host Nation Coast Guard.  

 
 
Problem Statement  
 
4. JTF 99 HQ has been tasked to determine maximum throughput of containerized 

cargo by naval forces to support further development of Logistic Chain. Potential Sea 

Base locations are analyzed to determine optimal location given the following 

restrictions:  

 Army Prepositioned Ships (8 LSVs, 15 LCUs,10 Causeway Ferries) will transport 
all cargo from the Sea Base to Port.  

 04 USNS Del Monte Class Military Sealift Command (MSC) Cargo Ships will 
transport cargo from JTF 99 HQ in Windsor to the Sea base.  

 Current demands require 25% of cargo to be delivered to Western Ports and 
75% to Eastern Ports. Analysis includes possible changes to this ratio.  

 One Sea Base will be established to support the Eastern and Western Ports due 
to the availability of a single crane ship.  

 All vessels must adhere to established shipping lanes in Lake Michigan.  

Figure 1 Geographical Map highlighting movement of cargo 
from JTF 99 HQ to Ports East and West 

Illistan 



 Each Waterborne IED attack by insurgent supporters results in a 8 hour delay of 
shipment.  

 
Measure of Effectiveness  
 
5. The measure of effectiveness is the total cargo that can be shipped from the JTF 
HQ to the ports in a 24 hour period. 
  
Model  
 
6. The project is modeled as a 

two layered Shortest Path problem 

with one layer for the MSC ships 

and the other the army assets. The 

two layers are connected by arcs 

representing potential Sea base 

locations. The nodes are 

intersections of shipping lanes and 

ports. Nodes are split to allow for 

attacks at the intersection of 

shipping lanes. Arcs between 

nodes exist for established shipping 

lanes. For arcs utilizing MSC 

assets, the cost of arcs is the time required to move one Twenty Foot Equivalent 

Shipping Unit (TEU) as a percentage of total available MSC cargo capacity per day (fij).  

Similarly, for arcs utilizing Army assets, the cost of arcs is the time required to move one 

Twenty Foot Equivalent Shipping Unit (TEU) as a percentage of total available Army 

cargo capacity per day (cij).  Lengths of arcs to ports include the time required to offload 

cargo.  The objective function and the associated constraints are summarized below: 

  

 

 

 

 

 

 

 

 

 

Figure 2. Diagrammatic representation of Nodes and Arcs.  
Arcs have assigned cost. 



Conclusions  
 
7. As fig indicates, when 25% to 100% of cargo is 

destined for West, waypoint 30 is the optimal Sea 

Base location, with maximum throughput of 351 

TEUs/day. If all cargo is destined for East, waypoint 

32 is the optimal Sea Base location, with maximum 

throughput of 341 TEUs/day.  Limiting Sea base 

locations to the vicinity of the ports results in waypoint 

9 being optimal for scenarios with 50% or more of 

cargo destined for West. Maximum throughput is 324 

TEUs/day.  Otherwise, waypoint 33 is the optimal 

location providing throughput of 317 TEUs/day. 

8. Fig 4 shows operator’s resilience curves for 

each of the four potential sea base locations. For the 

purpose of the analysis, the sea base location is 

stationary.  Waypoint 30 shows largest response to 

attacks, dropping from 350 TEUs/day to 175 

TEUs/day with five sustained attacks. 

 

 

 

 

 

 

 

 

 

9. This analysis provides potential sea base locations whose maximum throughput 

can be used for continued planning of port infrastructure and to establish bounds on our 

capabilities to support the “Illistan” government.  Continued modeling of the network is 

required to obtain how much cargo can be provided.  These results will provide an 

upper bound for sea transport in the full logistic network.  

Figure 3. Geographical plot highlighting 
optimal Sea Base location. 

Figure 4. Operator Resilience Curves for each of 
the Potential Sea base locations 

Figure 5. Operator Resilience Curves of TEUs 
shipped per day against the Number of Attacks. 


