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Relief Pulse Routed Through Wiswall Reservoir and Stop 
Log Operation 

 
The Wiswall Reservoir storage-outflow-stage relationship as well as the Wiswall Dam outflow 
rating curve for the new stop log spillway were supplied by the Town of Durham.  To study the 
potential operation during a relief pulse, the Lamprey River flow was assumed to be 10 cfs 
during the summer when the rare PISF is 16 cfs.  The Wiswall Reservoir was assumed to be at a 
water level two inches below the spillway and flow is, therefore, occurring over the notched 
spillway with stop logs.  Prior to the relief flow, inflow equals outflow for the Wiswall 
Reservoir. 
 
The relief flow pulse is assumed to reach the upstream end of the Wiswall Reservoir and increase 
linearly over 14 hours.  The relief flow from Pawtuckaway Lake/Mendums Pond is 14 cfs.  
Therefore, at the start of the relief flow reaching Wiswall Reservoir, flow starts at 10 cfs and 
then linearly increases to 24 cfs.  After 25 hours at 24 cfs, the inflow relief pulse linearly reduces 
back to the original flow of 10 cfs.  This is conceptual and may not be how operations are 
conducted.  It may be necessary to release water more rapidly over a shorter period to offset 
attenuation in flow.  This will require testing. 
 
Figure H.1 demonstrates the routing (movement) of the relief pulse through and out of the 
Wiswall reservoir.  No stop logs are removed for the Figure H.1 analysis.  In this case, 18 hours 
after the relief pulse first enters Wiswall Reservoir, the outflow exceeds the PISF of 16 cfs, then 
the outflow remains above the 16 cfs for another 41 hours.  Over this hydrograph, although 46 
acre-feet of relief flow water entered Wiswall reservoir, only 43 acre-feet flowed out, meaning 
that 3 acre-feet remained in the reservoir.  Although for this example the PISF were met for 41 
hours, this strategy of not removing a stop log will not be successful when the river flow is 
lower.  In addition, by not removing a stop log, the relief flow delay is exacerbated by reservoir 
routing.  For this reason, river flow monitoring at or upstream of Hook Island is strongly 
recommended in order to ensure that the arrival of the relief flow is recognized and stop log 
operations commence in a timely fashion. 
 
Figure H.2 is the same as Figure H.1, except that it also includes the time history of the water 
level behind the dam.  If the accuracy of measuring the water level is only one tenth of a foot 
(about one inch), then 10 hours would have to pass before it could be determined that the water 
level was indeed rising. 
 
Figure H.3 demonstrates the same initial conditions and inflow hydrograph as the first case.  
Here, one stop log is pulled 10 hours after the relief flows first enter the Wiswall Reservoir.  As 
soon as the stop log is pulled, the flow rate out of the spillway exceeds the PISF of 16 cfs.  The 
outflow stays above 16 cfs for 49 hours.  However, because a stop log was pulled, the reservoir 
continues to drain.  In this case, 6.7 acre-feet more water flowed out than flowed in.  Therefore, 
at some point after the effects of the relief flow occur downstream, the stop log should be 
replaced. 
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In Figure H.4, the stop log is removed 4 hours after the relief flows first reach the Wiswall 
Reservoir, and 40 hours later, the stop log is replaced.  The outflow from the spillway remains 
above the 16 cfs PISF for 40 hours.  In this case, 1.7 acre-feet of the relief flow is retained 
behind the dam after the relief flow event.
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