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Executive Summary 

The export of polyhalite from Bran Sands will increase the number of large vessels operating on the River Tees.  These 

vessels, as well as large vessels associated with other planned developments on the Tees may introduce congestion 

within the river or turning areas since deep drafted vessel movements are typically restricted to the hours around high 

tide.   

Congestion could lead to delays in vessel scheduling, impacting both the planned polyhalite export facility as well as 

other river traffic. 

This Marine Risk Assessment has been developed to investigate the impact of the facility and inform the environmental 

consenting process.  The assessment uses RHDHV’s Marine Traffic Model (MARTRAM), which is built upon the 

commercially available FlexSim simulation platform to identify the likely locations of congestion and estimate the impact 

on vessel scheduling. 

The Assessment considers vessel movements associated with the planned Phase 1 – 6.5Mtpa and future Phase 2 – 

13Mtpa (double berth and single berth arrangement) within the context of the existing traffic and potential traffic from 

other known planned River Tees developments.  The Assessment adopts the current dredge levels as these represent a 

‘worst case scenario’ for congestion, since this has the effect of restricting the tidal window. 

The simulation results identify that the export of polyhalite from Bran Sands will increase congestion at the following 

principal locations: Tees Dock Turning Area and river channel adjacent to Simon Storage. 

Assuming that both the Bran Sands export facility (Phase 1 and Phase 2 double berth) and other planned developments 

take place, the simulations predict vessel schedule delays that are of the scale that could be managed through Port 

Operations, rather than requiring other mitigating actions.  The reported Phase 1 schedule delay is 19.1mins/day, whilst 

the double berth Phase 2 delays is 22.1mins/day. 

However, the assessment of the single berth Phase 2 option (13Mtpa) shows a significant delay for the polyhalite 

vessels, 94mins/day.  This delay is generally limited to the polyhalite vessels themselves, and is relatively insensitive to 

other vessel movements or developments on the other river.  Consequently this delay is considered to be an operational 

constraint of the single berth arrangement. 

The principal mitigation measure for the identified polyhalite export delays would be to increase the available t idal 

window by dredging, either to the depths advertised on the admiralty charts or other more extensive works.  Further work 

would identify how much dredging would be required to fully mitigate the various delays identified by the simulation. 

An alternative approach is to reduce delays by assuming that a more rigid arrival schedule can be applied.  This 

alternative approach would see greatest benefit on the Phase 2, single berth option.   

The investigation of these mitigating measures should be conducted under a subsequent development phase. 
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Introduction 

1.3 Structure of this Report 

The Report is set out in the following Chapters: 

Chapter 2: defines the criteria that were used within the simulation and the operating parameter ranges that were 

applied 

Chapter 3: describes the simulation runs with a summary of the results and relevant information relating to the 

model runs  

Chapter 4: outlines the conclusions that can be drawn from the simulation runs and measures to mitigate any 

impacts. 

Information relating to the references and source data used in the models is described in the appendices at the end of 

the report. 

 

  



 

2 Study Parameters 
  



Study Parameters 

2.1 Introduction 

The scenarios have been assessed using Royal HaskoningDHV’s (RHDHV) Marine Traffic Risk Assessment Model 

(MARTRAM), which is built upon the commercially available Flexsim simulation platform.  The software provides a 

sophisticated modelling environment that has been optimised for the analysis of marine traffic flows and capacity 

assessments in locations where there is congestion and/or a high volume of marine traffic movements. 

As with any transport network, marine navigation increasingly requires assessment and review of capacity and potential 

risk.  Royal HaskoningDHV has been applying modelling and computational analysis to the issues of marine traffic for 

more than fifteen years and our current approach is reflected within the latest modelling techniques.  The model 

incorporates a wide range of features that allow realistic representations of marine navigation while permitting the 

modelling of major navigational study areas without compromising speed and accuracy of the model and its output.   

The tool allows full “what if” scenario analysis providing flexibility for the model analysts to manipulate routes and traffic 

patterns to assess a large range of options. 

The initial models are used to both calibrate and validate the model set up for the existing levels of traffic and to create a 

base case to allow a like for like comparison of the future development. 

The following sub-sections detail the model input data, including the derivation of the simulation data from records of 

shipping movements. 

No simulation can be expected to give exact figures for delays and marine risk due to the large number of variables that 

need to be accounted for.  However, simulation does provide a good indication of the order of magnitude of the likely 

impacts caused by the increase in vessel traffic. 

 

2.2 Simulation Area 

The area to be simulated runs from the entry point to the river at Tees Bay up to the Transporter bridge. Vessels 

travelling further upstream are still included within the model but are only considered in terms of channel capacity, 

marine queuing and interactions up to this point.  However the primary area of interest is the area between the main 

channel entrance and the Tees Dock Turning area. 

The extents of the site are shown in Figure 2-1 along with names of the different jetties and quays. 

 

 

 















Study Parameters 

instances the model records a “potential encounter” and it is necessary to interrogate the model to establish the cause of 

the safety boundary encounter and to determine what delay, if any, would be necessary to avoid the safety boundary 

encounter occurring. 

Vessel data is entered on a route by route, and vessel by vessel basis.  Movement data, by vessel class, can be entered 

from daily, weekly, monthly or annual statistics. 

The model provides a graphic display of the process and the speed of the run can be controlled by the user, from “real 

time” up to 60 times real time.  A range of results are recorded that can be presented for the whole study area or for 

specific areas of concern.  The model records delay events along with any vessel encounters noting the time, location 

and the number and vessel types involved in each case.  By analysing these results it is possible to determine whether 

the capacity of the approach channels is exceeded and to identify measures which may increase the capacity. 

 

2.7 Specific Rules 

Together with the general model rules, there are also some specific rules applicable to this site. 

Within the model it will be assumed that enough pilots are always available to pilot vessels in and out of the channel.  It 

is also assumed that there are enough tugs available however the number of used tugs will be recorded and commented 

upon.  It is expected that should the additional imports and exports be secured on the Tees that the tug operator would 

have a commercial incentive to station more tugs on the river.  This premise has been verified through discussions with 

the Harbour Master.  

Vessel speeds have been determined for the study by calculating an average speed based on the recorded journey start 

and end times in the vessel movement logs.  This analysis indicates that vessels typically travel at speeds of between 6 

and 8 knots within the simulation area.  

Shipping to and from Tees Dock and the upstream Chemical Industry berths are turned at the Tees Dock turning area. 

The Harbour Master in scheduling the vessels will seek to maximise vessel movements on the River within a tidal 

window whilst taking into consideration the duration that various vessels have been waiting.  Typically Large oil tankers 

leaving Teesside North Sea Oil Terminal and bulk carriers arriving at Redcar Ore Terminal need to have priority at high 

tide. 

The new vessels for York Potash bulk berth departures and Tees Dock bulk arrivals will also be given a high priority by 

the Harbour Master since both rely upon high tides.  Second priority for vessels will be given to the Ro-Ro berth arrivals 

and departures which have a short turnaround time.  Other vessels are slotted around the high priority vessels.  These 

relative priorities have been reflected within the model. 

If a smaller ship is travelling or is due to travel towards an oncoming ship of over 200m in length, the smaller ship is held 

at a safe distance (preferably on the berth) until either the larger vessel has finished using the turning area and has 

berthed or has passed on. 

The arrival and departure of shipping to Tees Dock is occasionally restricted due to the physical space required to enter 

and exit the dock combined with the proximity of Berth 1 to the entrance.  PD Teesport has provided a list of rules (Tees 

Dock shipping rules) that apply to vessel movements within the dock and when the use of Berth 1 is restricted.  When 

entering the additional bulk vessels into the schedule the Tees Dock shipping rules will be checked to ensure that the 

movement is allowed given the currently occupied berths.   

These rules are reflected within the model and used to best represent the future scenario in question. 

The Tees Dock shipping rules are included in Appendix C.  

Vessel turning times and tug requirements have been provided by PD Teesport. These times are summarised in 

Appendix D. 
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4 Conclusion 
  



Conclusion 
 

This study has investigated and reported on a number of expansions scenarios on the Tees that will results in increased 

traffic.  A key output is the recording of time delays, which result from congestion or conflicts between planned vessel 

movements (within the bounds of the model rules). 

Assuming that the York Potash vessels are the only additional traffic (over the base case) on the Tees, the forecast 

delays are modest at for phase 1 and phase 2 with a double berth, at 8.1 minutes and 11.9 minutes per day respectively.   

For the phase 2 scenario with a single berth, there is a much more significant average delay of over 55 minutes per day.  

Should the new Tees Dock bulk import vessels also be introduced to the Tees, then more severe delays can be 

expected.  For the Phase 1 polyhalite export volumes (6.5mtpa), the model indicates a total cumulative delay over the 14 

days of 267 minutes, which equates to 19.1 minutes per day.   

During Phase 2 of the polyhalite development for the double berth option there is a total cumulative delay over the 14 

days of 309 minutes, which equates to 22.1 minutes per day, which is not significantly higher than Phase 1.   

For a single berth during Phase 2 however, there are significant delays encountered with a total cumulative delay over 

the 14 days of 1,317 minutes which equates to 94 minutes per day. 

The majority of this delay is associated with delays to the polyhalite vessels rather than other vessels on the river.  This 

operational constraint will need to be considered in detail by York Potash in the development of the investment in the 

Port facilities. 

Mitigation of these delays (either for Phase 1 or Phase 2 of the polyhalite exports) would principally require dredging.   

The dredged depths assumed within the model are those effective depths as discussed in section 2 of the report.  If the 

river were maintained to the advertised depths on the admiralty chart, then tidal windows would be wider.   

Delays to polyhalite vessel movements would be reduced if the approach channel were to be dredged further to a level 

of -15.1mCD, to allow export of the polyhalite at all states of tide.  Again this is a commercial decision that York Potash 

will need to consider within their operational plan.  Further modelling could be carried out to consider the effects of 

increased dredging on all the potential scenarios. 
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