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INTRODUCTION  

 
The forested landscapes in Canada feature 
numerous wetlands, such as fens, bogs, and 
swamps that present both environmental and 
operational challenges during the planning and 
construction of resource roads. In 2013, 
FPInnovations documented the construction of 
a section of resource road built across a treed 
bog and established a 700-m section for long-
term monitoring. The road presented in this Info 
Note is located in the Alberta-Pacific Forest 
Industries’ Forest Management Agreement area 
in northeast Alberta. 

This Info Note describes the results of the road 
elevation and culvert surveys following two 
years of monitoring. 

Further information on the construction 
techniques used at this site is available in 
Winter road construction for all-season access 
across a wetland (Gillies, 2014). 

 

PROJECT OBJECTIVES 

The objective of this study was to measure the 
potential long-term impact of a resource road on 
the hydrologic function of a wetland, to develop 
solutions for mitigating the impacts on the 
wetland, and to ensure road performance. 

In support of this objective, in November 2013, 
FPInnovations established a long-term 
monitoring study at this site to measure the 
culvert and road elevations at specific locations 
on the wetland crossing. Subsequent elevation 
surveys occurred in November 2014 and 
November 2015. This data will continue to be 
collected annually and will provide information 
on the settlement and performance of the road 
and culverts from the time of construction. Road 
and culvert settlement is one of the criteria that 
will help explain the relationship between the 
resource road and the potential impacts on the 
wetland’s hydrology. 

 

PRELIMINARY RESULTS 

The following presents the preliminary results to 
reflect the most recent data, collected in 
November 2015. Elevation surveys at the end 
of each culvert were repeated during each re-
measurement period. This elevation data was 
then compared to the measurements taken in 
previous years. Even though it had been only 
two years since the culverts were installed, the 
culvert ends showed settlement into the 
foundation soils (Table 1). 
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Table 1. Change in culvert elevations, 2013–15 

Culvert 
(diameter 

in mm) 
Culvert end – 

north side (cm)a 
Culvert end – 

south side (cm)a 

1 (600) –1.8 –5.4 

2 (800) –1.2 –4.2 

3 (800) –4.4 –4.6 

4 (800) –5.9 –10.8 

• a Negative values indicate that the culvert has 
settled relative to its original position. 

 

The south side of the road corresponds with the 
direction of loaded truck traffic, and the heavier 
loads are likely the principal factor in the degree 
of settlement. Culvert 4 is installed in an area 
with high surface water levels and has deeper 
fill heights (6–30 cm greater at road centerline) 
over the top of the culvert compared to the 
other three culverts. 

Road profile elevation surveys are performed at 
five locations along the length of the study site. 
For each road elevation profile, the elevations 
of the ground surface and the road are taken 
across the entire width of the right-of-way. By 
comparing the values from each re-
measurement period, changes in road elevation 
can be highlighted and used to indicate possible 
changes from the initial construction condition 
(figure 1). 

 
Figure 1. Annual change in road profile at one of 

the five measurement locations. 

Additional aggregate was added to the road 
surface since the time of construction, in 2014 
and 2015, to support forest hauling operations. 
This additional aggregate, along with other 
interventions such as grading, snowplowing, 
and compaction from passing vehicles, has 
influenced the elevation of the road profile 
measured at this location. 

CONCLUSION 

The construction and maintenance of resource 
roads across wetlands continues to be a 
challenge in terms of meeting operational needs 
and environmental values. More knowledge of 
the performance of the foundation of a road and 
its infrastructure is important to manage the 
long-term performance of the road and to 
understand possible impacts to wetland 
hydrology. 

In addition to the on-the-ground elevation 
surveys, FPInnovations is using aerial imagery 
and remote sensing technologies to document 
the changes in wetland vegetation and moisture 
levels at the site. This information, when 
collected over the long term, can provide insight 
to how wetland processes have responded to 
the construction of the road.  
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