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This document is issued for the party which commissioned it and for specific purposes connected with the above-

captioned project only. It should not be relied upon by any other party or used for any other purpose. 

We accept no responsibility for the consequences of this document being relied upon by any other party, or being 

used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied 

to us by other parties. 

This document contains confidential information and proprietary intellectual property. It should not be shown to other 

parties without consent from us and from the party which commissioned it. 

This R eport has been prepar ed sol el y for use by the party which commissi oned it  (the 'Client') in connection wi th the capti oned pr oject. It shoul d not be used for any other purpose. N o person other than the Client or any party who has expr essl y agreed terms of reli ance with us  (the 'Recipi ent(s)') may r el y on the co ntent,  infor mation or any views  expr essed in the R eport . This R eport is  confi denti al and contains  pr opri etary intell ectual pr operty and we accept no duty of car e, r esponsibility or li ability to any other recipi ent of this R eport . N o repr esentati on, warranty or undertaki ng, express  or i mplied, is  made and no responsi bility or liability is  accepted by us to any party other than the Client or any Reci pient(s),  as to the accuracy or completeness of the i nfor mati on contai ned i n this R eport . For the avoi dance of doubt thi s Report does not i n any way pur port  to i nclude any legal,  insurance or fi nanci al advice or opi nion.  

We disclai m all and any liability whether arising i n tort, contr act or other wise which we might otherwise have to any party other than the Cli ent or the Reci pient(s),  in respect of this  Report, or any infor mation contained in it. We accept no responsi bility for any error  or omissi on in the Report which is due to an error or  omissi on in data, i nfor mation or statements  supplied to us  by other parti es i ncludi ng the Cli ent (the 'Data'). We have not independentl y verified the D ata or other wise exami ned i t to deter mi ne the accuracy, completeness, sufficiency for any purpose or  feasi bility for any particular outcome incl uding fi nanci al.  

Forecasts presented i n this document were pr epared usi ng the Data and the Repor t is dependent or based on the D ata. Inevitabl y, some of the assumptions used to develop the for ecasts will not be realised and unantici pated events and circumstances may occur. C onsequentl y,  we do not guarantee or warrant the conclusions contained in the R eport  as ther e are li kel y to be differences between the forecas ts and the actual results  and those dif fer ences  may be material.  While we consi der  that the infor mation and opini ons  given in this R eport are sound all parti es must rel y on their own skill and judgement when making use of it .  

Infor mation and opi nions  ar e current onl y as of the date of the Report and we accept no responsi bility for updati ng such infor mation or opi nion. It shoul d, therefor e, not be assumed that any such infor mati on or opi nion conti nues to be accurate subsequent to the date of the Report.  U nder  no circumstances may this  Report or any extrac t or summar y thereof be used i n connecti on with any public or  pri vate securities offeri ng incl udi ng any related memor andum or pr ospec tus for any securiti es offering or stock exchange listi ng or  announcement.  

By acceptance of this  Repor t you agree to be bound by this disclai mer. This disclai mer and any issues, disputes  or cl ai ms arising ou t of or in connection wi th it ( whether contractual or non-contractual i n natur e such as cl ai ms i n tort,  from br each of statute or regul ati on or otherwise) shall be governed by, and constr ued i n accordance with, the laws of Engl and and Wales  to the exclusion of all conflict of l aws principles and r ules . All disputes or  clai ms arising out of or r elati ng to this discl ai mer shall be subjec t to the excl usi ve jurisdicti on of the English and Welsh courts  to which the parties  irrevocabl y submit.   
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1 Velocity Analysis 

This addendum extends the results of the I-10 Mobile River Bridge and Bayway (MBBB) Project 

- Storm Surge Impact Analysis Level 3 work conducted by Mott MacDonald (2018). Level 3 

analysis provides accurate and robust results associated with environmental conditions and 

forces from tropical storms and hurricanes on the existing Bayway bridge with the goal of 

facilitating the design of the bridge to mitigate damage from these forces.  

Level 3 method employs a probabilistic framework to encompass the range of possible 

variations in the storm conditions. This probabilistic framework, called the JPM-OS (Joint 

Probability Method with Optimal Sampling), provides a method to quantify the statistics of the 

input storm parameters and output conditions (waves, forces) that provide an accurate level of 

risk associated with the resulting environmental condition and forces. MBBB Level 3 analysis 

involves the modeling of a set of 80 synthetic storms using the dynamically coupled wind-surge-

wave model. The set of 80 unique storm events are developed based on five different 

fundamental parameters: storm landfall location, central pressure difference, radius, forward 

velocity, and storm heading. Each storm is assigned a unique probability based on empirical 

data derived from the 5 fundamental parameters near Mobile Bay (FEMA, 2013). The model 

results of the Level 3 analysis were used to compute extremal wave heights and storm surge at 

the project site. 

The work described in this addendum utilizes the same data and statistical methods described 

in I-10 Mobile River Bridge and Bayway Project - Storm Surge Impact Analysis Level 3 report 

(Mott MacDonald, 2018) to provide storm-surge generated velocities. The results do not include 

fluvial velocities generated from rainfall and runoff. Level 3 analysis provides the greatest 

reduction in uncertainty and accounts for probability in an objective manner. 

1.1 Maximum Storm Surge Current Velocities 

Following the I-10 Mobile River Bridge and Bayway Project - Storm Surge Impact Analysis Level 

3 (Mott MacDonald, 2018) results, the resulting depth averaged velocities were output at each 

point in the model domain for all 80 synthetic storms. No velocity vertical profiles were evaluated 

in this study; the results provided are depth averaged current velocities. These velocity data 

points were then fit to the JPM-OS probability distribution.  This allowed developing the current 

velocity as a function of return period. These velocity data points represent storm-surge 

generated velocities only; the data points do not include fluvial velocities generated from 

rainfall and runoff.  

JPM-OS Statistical analysis was conducted for several return periods. However, this addendum 

provides the results associated with the 100-yr event only. Extremal depth average storm surge 

velocity results were developed for the following scenarios: 

• 0 year Sea Level Rise (2017), 100-yr event velocity  

• 100 year Sea Level Rise  (2117), 100-yr event velocity  

In order to determine the maximum storm surge depth average velocity, Mott MacDonald 

compared the 0-year Sea Level Rise (SLR) (2017) and 100-year SLR (2117) results for the 100-

yr event. Differences between the 0 year SLR (2017) and 100 year SLR (2117) results were 

noted.  Figure 1-1 shows a difference map illustrating the change in the 100-yr storm surge 

current velocity from the 2017 to 2117 conditions. 
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Figure 1-1.  Storm surge velocity difference for 100-yr return period case between 0 year 
SLR (2017) and 100 year SLR (2117) results. Note that the figure shows the 100 year SLR 
(2117) minus 0 year SLR (2017) results 

Two trends are noted along the Mobile River Bridge Alignment.  First, in shallower areas of 

Tensaw, Apalachee, and Blakeley rivers secondary branched channels shown in Figure 1-1, 

storm surge velocity appears to decrease under future conditions; this is likely attributed to 

greater depths associated to SLR causing lower velocities. Second, in the main channelized 

areas of the rivers, storm surge velocities are shown to increase with SLR.   

To determine the maximum storm surge velocity at each extraction point along the existing 

Bayway bridge and the proposed cable stay bridge, the maximum storm surge current velocity 

between the 0 year (2017) and the 100 year (2117) SLR results was taken.  This maximum 

storm surge velocity is referred to as the composite storm surge velocity and should be used for 

further design calculations.  The composite storm surge velocity results are reported in a Digital 

Appendix A.  Figure 1-2 shows the composite storm surge velocity results for the 100-yr return 

period event on Mobile Bay Bayway alignment. 
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Figure 1-2.  100-year depth averaged composite storm surge velocity results at Mobile 
Bay Bayway and Mobile River Bridge project site. 

 

 

Figure 1-3. 100-year depth averaged composite storm surge velocity results along 
existing Mobile Bay Bayway  
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A. Extremal Velocity Results 

Digital Appendix A presents the composite storm surge velocity results for the 100-yr event for 

the following locations 

• Mobile Bay Bayway alignment 

• Cable Stay Bridge supports 
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