
 
Fish Habitat Gained Through Culverted Stream Crossing Upgrades in the 
Chilliwack Forest Management Unit 
 
Objectives 
Project objectives consisted of the following: 
 
- Determine the amount of habitat fish could potentially access above the nine CBS 

that were assessed within the Chilliwack Forest Management Unit. 
 

- Make recommendations for improvements based on the quality of habitat at the 
crossing and how much potential habitat was gained. 
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Study Area 
The Chilliwack River Watershed is located in British Columbia, southeast of Chilliwack 
and approximately 100 kilometers east of Vancouver. A large portion of the watershed 
also extends in to Washington State, south of the Canada – US Border. The Chilliwack 
River begins in the northern Cascade Mountains and continues flowing through 
Chilliwack Lake until it meets with the Fraser River. 
 
Introduction 
The lack of fish passage at road crossings constitutes a significant loss of habitat for both 
anadromous and resident fish species. Safe fish passage through closed bottom structures 
(CBS), such as culverts, is vital to ensure fish have access to available habitat in the 
upper reaches of streams crossed by forest service roads (FSR).  If watersheds are to 
provide maximum opportunities for spawning, rearing and over wintering fish, upper 
regions of watersheds need to be made accessible. 
 
If installed incorrectly, or degraded over time, closed-bottom structures can prevent fish 
from passing culverted road crossings and accessing the upper reaches of watersheds. 
Perched culverts prevent access if they are higher than a fish’s ability to jump. Further, 
improper sizing, slope and lack of stream bed simulation within a culvert pose a barrier to 
fish by increasing stream flow velocity. These conditions could also have a negative 
affect on other aquatic fauna and thereby reduce the overall function of the aquatic 
ecosystem resulting in a decline in the quality of fish habitat for each stage in the fish 
lifecycle. 



 
Methodology 
Madrone Environmental Services Ltd. (Madrone) was retained by Fraser TSA to perform 
habitat gained assessments on CBS in the Chilliwack Forest Management Unit. Jason 
Barsanti and Justin Lange had previously completed the culverted crossing field 
assessments in the fall of 2008. In the spring of 2009, Anna Wilkerson completed the 
habitat gained index portion using GIS techniques. 
 
This analysis was done to determine if upgrading the existing culverts would provide 
additional upstream habitat accessible to fish. All of the culverted crossings were 
assessed using GIS techniques recommended by the Ministry of Environment (MoE), as 
outlined in the MoE document, Field Assessment for Fish Passage Determination of 
Closed Bottom Structures, (2008).  
 
Results 
All nine of the culverted crossings previously assessed for barriers were analyzed for 
habitat gained index (HGI) values. Potentially 12.5 km of additional habitat could be 
gained through improving crossings that were barriers or potential barriers. The eight 
crossings located on the Chilliwack Bench Forest Service Road combined for a HGI of 
12.5 km, and the crossing on the Foley Creek Forest Service Road has a HGI of 1.8 km. 
It should be noted that the crossing on the Foley Creeks FSR was previously deemed to 
be passable by fish and for the purposes of this report was included. 
 
The four crossings with high habitat values, which were either a barrier or potential 
barrier, have a HGI of 3.5 km. Those crossings with a medium habitat value, one of 
which was a barrier and the other passable, have a HGI of 2.1 km. The crossings with low 
habitat value were all barriers and they have a HGI of 8.7 km. 
 

 
 
Figure 1. A barrier on an un-named tributary of the Chilliwack River that prevents fish from migrating 
upstream. 



 
 
Figure 2. Upstream habitat that could be accessible to fish through culvert remediation. 
 
Recommendations 
The Fish Passage Protocol outlines a number of recommendations for improving fish 
passage. One method, the Streambed Simulation Culvert resembles the natural stream 
channel. Other fish passage restoration options include: using open bottom structures 
(OBS), replacement with a downstream weir and or backwatering to reduce stream 
velocity at the outlet.  
 
Evidence from our HGI analyses indicates that it would be most beneficial to improve on 
the existing CBS that pose a threat to fish using a streambed simulation design culvert. 
Those streams with a high or medium habitat value would see the greatest benefits. 
Stream crossings with low habitat value have minimal benefits to fish, but streambed 
simulation culverts should also be installed on these streams to allow access to all 
potential habitat. 
 
Proposed Work 
Madrone is best equipped and ready to continue the Analysis Phase. We can accurately 
determine current and potential fish presence in the evaluated streams and perform a cost 
benefit analysis to refine our recommendations for crossing upgrades. We recommend the 
analysis phase be implemented as early as possible in order for works to begin within the 
next fisheries sensitive window. 
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