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40 Henri Dunant Street, Moncton, NB E1E 1E5, Canada 
T: +1.506.857.8889  l  www.exp.com 

June 10, 2014 MON-00216115-A0 
 
Village of Salisbury 
56 Douglas Street  
Salisbury, NB   
E4J 3E3 
 
Attention:  Mr. Jason Coyle, PTech 
 
Re: MacWilliam Road Flooding Study- Final  
  
Exp Services Inc. (exp) was retained by the Village of Salisbury to provide engineering services for the 
MacWilliam Road Flooding Study.  Our scope of work for this study includes a general investigation of 
the following three (3) options to alleviate the flooding issue: 
 
1) Raise MacWilliam Road in the area of the McNaughton Brook crossing;  
2) extend Twilight Avenue to Deepwood Avenue; and   
3) replace the MacWilliam Road culvert and 4 more downstream culverts. 
 
The design criteria for the study is based on the following standards: 
• City of Moncton Design Criteria Manual for Municipal Services – June 2013 
• NBDTI Standard Specifications – January 2011. 

 
The results of the study for all three options, including opinion of probable construction costs, are 
presented in the following pages.  Environmental requirements are not included in this report and will 
need to be confirmed at the detailed design stage.  
 
OPTION 1: RAISE MACWILLIAM ROAD 

 
MacWilliam Road would be raised in the area of the McNaughton Brook crossing to an elevation above 
the 100 year plus 20 percent (%) storm event for the future development condition based on the 
Village’s current zoning map.  Diameter changes would not be made to the existing culverts upstream 
and downstream of the MacWilliam crossing, and erosion control measures would be provided to 
minimize erosion of the proposed road structure. Two scenarios were evaluated:  

• Option 1A: the existing 1500 x 1350 mm CSP elliptical culvert would remain in place and be 
extended out to the new road embankments. 

• Option 1B: the existing culvert would be replaced with new. 
 

A limited topographic survey of MacWilliam Road, in the area of the culvert crossing, was performed in 
order to match the new vertical alignment in the raised section of the road to the existing road 
elevations.   
 
SewerGems, a computer modelling software program, was used to model the future development 
conditions and determine the flood elevations for each option, as well as size the MacWilliam culvert to 
accommodate the runoff for a 100 year plus 20 % storm event for option 1B.  The topographic and 
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infrastructure data that was used to construct the model was obtained from our limited topographic 
survey and NBGIC’s contour elevations.  
 
The results of the SewerGem’s model with background documentation used for selecting the model 
parameters for Option 1A and 1B, as well as figure 1 showing the approximate limits for the raised 
section of road are included in Appendix A.  For each option, MacWilliam Road will need to be shifted 
north in the area of the culvert due to the close proximity of the proposed road embankment to the CN 
culvert.   
 
Option 1A: 
 
For this option, the existing CN arch culvert (approx. 900 mm span x 1300 mm high) is the controlling 
factor since it’s capacity is less than the existing 1500 mm x 1350 mm elliptical culvert crossing under 
MacWilliam Road.  The results of the modelling analysis indicate that the elevation of the existing road 
of approximately 25.6 m (center line low point) would need to be raised to an approximate elevation of 
27.3 m at the shoulders in the area of the culvert crossing in order to minimize flood waters overtopping 
the road during the 100 year plus 20 % storm event.  As an added safety factor for potential ice and 
debris blocking the culvert, we recommend the shoulder elevations be raised to elevation 27.5 m.   
 
This option is considered to be a temporary repair, since there would still be potential for flooding of the 
adjacent lands and road ROW, as well as roadway if an ice jam occurred.  Also, erosion of the road 
embankment could be a reoccurring maintenance issue. 
 
Option 1B: 
 
The results of the modelling analysis indicate a new 1931x3658 mm concrete box culvert crossing 
MacWilliam Road would have sufficient capacity to accommodate a 100 year plus 20 % storm event, 
and would have a maximum hydraulic grade line elevation of 25.5 m.  However, similar to Option 1A, 
the CN culvert is the controlling factor, and the elevation of the road would still need to be raised to an 
approximate elevation of 27.5 m at the shoulders in the area of the culvert crossing in order to minimize 
flood waters overtopping the road during the 100 year plus 20 % storm event.  
 
Although increasing the culvert size could decrease the potential for flooding, the flooding issue will not 
be eliminated until all the downstream culverts to the Petitcodiac River are replaced. Similar to Option 
1A, this option is considered to be a temporary repair and erosion of the road embankment could be a 
reoccurring maintenance issue. The benefit of installing the new culvert is that the road would not 
require reconstruction when the other downstream culverts are eventually upsized. 
  
OPTION 2: EXTENSION OF TWILIGHT AVENUE 
 
As an alternative to raising MacWilliam Road, we also looked at extending Twilight Avenue to 
Deepwood Avenue.  The conceptual design for this study is based on a typical road cross section for a 
rural residential road and assumes a uniform grade along the proposed alignment, with a contingency 
allowance to compensate for actual site conditions. A preliminary conceptual design drawing for this 
option is provided in Appendix B. 
 
The extension of Twilight Avenue would not improve or eliminate the flooding on MacWilliam Road. It 
would serve as an alternate route during flooding conditions, as well as serve as a secondary road 
during dry conditions which could potentially lead to some future developments. Another advantage to 
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this option would be the minimized impact on residents during construction time.  
 
OPTION 3: REPLACEMENT OF DOWNSTREAM CULVERTS 
 
The third option is the replacement of the MacWilliam Road culvert and 4 more additional downstream 
culverts (Bleakney Road, Larsen Lane and 2 on the Albert trail) to accommodate storm runoff for a 100 
year plus 20 % storm event.  For estimating purposes, the other four culverts to be replaced were 
assumed to be the same size as the proposed MacWilliam Road concrete box culvert noted above in 
Option 1B. Figure 3 showing the approximate location of the above noted culverts is provided in 
Appendix C.   
 
This is the only proposed option with the potential of eliminating the flooding of MacWilliam Road, but it 
would also be the most expensive option evaluated. Please note that the cost estimate provided for the 
replacement of the 4 down stream culverts for this option, is based on a conceptual design for 
replacement of the MacWilliam Road culvert.  If the Village wishes to progress with this option, further 
site investigation and design work will be required at each individual culvert site. 

 
Please note that the elimination of flooding of MacWilliam Road is also dependent on the upgrading of 
two non-village owned culverts that cross Main Street and the CN tracks.  Costs for these two 
upgrades were not included in the attached cost estimate. It was assumed that these culverts are 
NBDTI and CN Rail’s responsibility. 
 
Based on a recent meeting with representatives from the Village, CN Rail and exp, the CN Rail rep 
stated that at this time CN has no plans to replace/upsize their existing culvert downstream of 
MacWilliam Road.   
 
ESTIMATED OPTION COSTS 
 
A pre-design opinion of probable cost for each of the above noted proposed options is provided as part 
of this study.  Details of the costs are included in Appendix D.   

The estimates are based on conceptual designs prepared as part of the study.  They will need to be re-
evaluated and updated as the project progresses to the preliminary and detailed design phases, and as 
more detail is developed with respect to the scope of work and construction methods.   

A summary of the estimated costs (including 20% contingency, 15% engineering and excluding HST) 
for the MacWilliam Road Flooding Study options presented above are shown in Table 1 below.   
 

Table 1 
Estimated Costs for the MacWilliam Road Flooding Study Options 

Option Description Estimated Cost ($) 
1A Raise MacWilliam Road and Keep Existing Culvert 565,490 
1B Raise MacWilliam Road and Replace Existing Culvert 887,720 
2 Twillight Avenue Extension 1,333,770 
3 Downstream Culvert Replacements (5 including at MacWilliam Rd.) 2,386,020 
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CONCLUSION AND RECOMMENDATIONS 
 
Raising MacWilliam Road and keeping the existing culvert (Option 1A) would be an economic short 
term solution for the Village of Salisbury. It would be the most feasible method of rehabilitation for the 
options reviewed in this report.  However, Option 1A and 1B are considered to be a temporary repair, 
since there would still be potential for flooding of the adjacent lands and road ROW.  Also, erosion of 
the roadway embankment could be a reoccurring maintenance issue. 
 
For Option 2, the extension of Twilight Avenue to Deepwood Avenue would serve as an alternate route 
during flooding conditions, and would also serve as a secondary road during dry conditions which could 
potentially lead to some future developments. Another advantage to this option would be the minimized 
impact on residents during construction time. However, it is more than twice the cost of Option 1A. 
 
Option 3 is the only proposed option with the potential of eliminating the flooding of MacWilliam Road. 
However, it would also be the most expensive option evaluated, and is also dependent on the 
upgrading of two non-village owned culverts that cross Main Street and the CN tracks. 
 
We trust that it meets your requirements.  Please do not hesitate to contact our office if you have any 
questions or require any additional information. 
 
 
 
Yours truly, 
 
 
     
______________________                                  
Mark Tays, P.Eng.     
Project Manager   
 
exp Services Inc. 
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APPENDIX B 
 

Option 2: Drawing for Extension of Twilight Avenue 
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APPENDIX C 
 

Option 3: Drawing for Replacement of Downstream Culverts 
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