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VIA EMAIL  khall@westernforest.com 
 
February 22, 2005 
 
Mr. Ken Hall 
Western Forest Products Limited 
Mainland/Islands Region 
118 – 1334 Island Highway 
Campbell River, B.C. 
V9W 8C9 
 
Dear Ken: 
 
RE: Port Alice Debris Flow – November 2004 
 Site Inspection 
 
 

Introduction 
On November 17, 2004, debris flows occurred on Gully 1 and Gully 2 and deposited material 
within the realigned channels outside the protective dikes around Port Alice (Figure 1).  As 
requested, Mr. Bruce Walsh, P.Eng., of Northwest Hydraulic Consultants Ltd. (nhc) and Mr. 
Mike Wise, of GeoWise Engineering Ltd. (GWE) completed an assessment of this event. 
  
The Village of Port Alice is located on the shore of Neroutsos Inlet on a colluvial fan deposit 
at the base of three deeply incised gullies.  The Village is protected with a double ring of 
deflection berms that were constructed in 1976 after debris flows in 1973 and 1975 caused 
significant damage to houses and services in the Village.  In December 2002, a large debris 
flow occurred in Gully 2 and was direct around the south edge of the Village.  The estimated 
volume of the December 2002 event was in the order of 11,000 m3 (Piteau and Associates 
Ltd., letter to Western Forest Products Ltd., dated December 18, 2002).  
 
The objective of nhc’s present assignment was to assess the condition of the deposition area, 
and if necessary, make recommendations for stabilization/restorative works of the protective 
berm.  Cross-sections were surveyed at selected locations along the deposition zones using a 
hand-held laser rangefinder and compared with previously surveys to estimate the volume of 
the sediment that deposited and the degree of infilling compared to the previous 2002 event.  
This letter report summarizes the results of these assessments and provides comments and 
recommendations. 
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Background 

Dike System 
The town of Port Alice is located on a steep debris flow fan that is fed by three gullies.  A 
series of protective dikes were constructed upstream of town in 1976 after two large debris 
flow events in 1973 and 1975 penetrated into town.  The double ring dike design consists of 
an Outer Dike, an Inner Dike and a Splitter Dike.  The system is designed to slow and spread 
large debris flow events, allowing them to overtop the Outer Dike where they would come to 
rest against the higher, Inner Dike.  The Outer Dike is expected to contain most events.  The 
Splitter Dike, at the apex of the fan, is designed to split large debris flows coming out of 
Gully 2 into the north and south sides of the dike system.  Splitting large flows enlarges the 
area of deposition and reduces the chance of the flows overtopping the Inner Dike and 
penetrating into town.  Physical model tests were used to design the dike system, and debris 
events of up to 76,000 m3 were used for Gully 1 and Gully 2.   The nominal height of the 
Outside Dike was 3 m (10 ft). 

December 2002 Event 
The December 2002 debris flow event traveled down Gully 2 and was directed southward by 
the Splitter Dike and the Outer Dike.  The debris flow appears to have traveled as far as Cross 
Section 40 before losing energy.  Runoff from the event reworked some of the deposited 
debris and carried it down the channel and into Neroutsos Inlet.  Most of the debris was 
deposited adjacent to the Outer Dike between Cross Sections 28 and 39a.  However, at the 
end of the Outer Dike, the debris flow flowed through the forest and into the downstream 
channel between the hillslope and the Inner Dike, depositing a much smaller amount of debris 
between Cross Sections 39b and 40.  Piteau and Associates Ltd. estimated that approximately 
9,000 m3 of debris was observed to have been deposited above Cross Section 39a, and 
approximately 2,000 m3 between Cross Sections 39b and 40 (letter to Western Forest 
Products Ltd., dated December 18, 2002).  
 
nhc assessed and surveyed the 2002 debris flow and the key finding of this assessment was 
that the protective dike system at Port Alice still met the original design criteria and that it 
was not be necessary to remove all of the deposited material.  Instead, it was recommended 
that the channel be regraded; that that large woody debris be removed; that alders be removed 
from the active channel outside of the Outer Dike and from between the Outer and Inner 
dikes; that a section of the top of the Outer Dike be repaired near Cross Section 35; and, that 
material be removed from the top of the Splitter Dike to return it to its “as-constructed” 
condition.  This work was completed in March 2003. 
 
A subsequent assessment by Thurber Engineering for the Village of Port Alice regarding the 
dike clearing project (Thurber Engineering, August 22 2003, Port Alice Dyke Clearing 
Project, to the Village of Port Alice) mentions that the “as-constructed” layout of the dikes 
varies considerably from the design, particularly in the area of the Splitter Dike, and 
recommended to the Village that the Splitter Dike be modified to meet the original design 
objectives. 
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November 2004 Event 
Debris flows occurred in Gully 1 and Gully 2 during the November 2004 event (Figure 2).  
The event in Gully 1 was the smaller of the two with about 1 m of material depositing from 
the end of the gully to about Cross Sections 101 (Figure 3), eventually tapering off about 
80 m further downstream (Photos 1 to 3), which represents a volume of about 650 m3.  The 
material consisted of gravel and cobbles with maximum diameters up to 200 mm.  A small 
amount of wood debris deposited near the downstream boundary of the debris flow.  Runoff 
from the event flowed across South Main at the end of the Outer Dike.  Highwater marks 
across the road suggest that the runoff flow was in the order of 1.5 m3/s.  The top of the 
adjacent dike is about 4 to 4.5 m above the deposits between Cross Sections 100 and 101.   
 
The event in Gully 2 was larger.  Two lobes appear to have deposited during the event 
(Figure 2): the upper lobe depositing from Cross Section 28 to mid-way between Cross 
Sections 35 and 36 (Photos 4 to 6); and, the second lobe deposited between Cross Section 36 
and Cross Section 38 (Photos 7 to 10).  The thickness of the deposit is in the order of 1 m at 
Cross Section 37.  The total estimated volume of both lobes is about 1600 m3.  Only a small 
amount of wood debris was associated with the event.  The top of the adjacent dike is 3 m or 
more above the deposits. 
 
Further downstream, runoff from the debris flow cut down through the existing sediments 
forming a channel 4 m to 6 m wide and up to 1 m deep from Cross Section 38, around the end 
of the Outer Dike, downstream to Cross Section 40 (Photo 11).  Estimated runoff flow 
downstream of the debris flow deposit near Cross Section 40 is in the order of 15 m3/s based 
on observed channel conditions.  Reworked sediment was evident to the Pulp Mill Road 
Bridge (Photo 12).  
 

Discussion and Recommendations 
Surveys after the December 2002 event showed that the dike system at Port Alice still met 
and exceeded the original design criteria and therefore it was recommended that the channel 
be regraded and that large woody debris be removed. 
 
Debris flows occurred in Gully 1 and Gully 2 during the November 2004 event, with 
estimated volumes of 650 m3 and 1600 m3, respectively.  These volumes are well below the 
design volume of 76,000 m3.  Local deposits of 1 m or so were observed, however the dike 
system below the splitter dike meets the original design layout and residual dike heights of 
3 m or so are available.  It is our opinion that it is not necessary to remove any of the 
deposited material. 
 
The adequacy of the protective dikes should be re-assessed after any future debris events. 
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I trust that this letter provides sufficient information for your needs.  Please call if you require 
further information. 
 
Sincerely,  
 
northwest hydraulic consultants 
 

 
 
Bruce Walsh, P.Eng. 
Principal 


