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Abstract The erosion of soil materials as a result of highway construction activity can 
have serious impacts on the environment: pollution of surface water, damage 
to adjacent land, and degradation of streams and aquatic habitat. 

In addition to the environmental effects, soil erosion causes increased costs 
for repair and rehabilitation, and delays in construction. 

The intent of this manual is to provide information regarding the processes 
and mitigation of erosion so that environmental impacts can be lessened. It 
should be used in conjunction with, and not instead of, the knowledgeable 
advice of appropriate practitioners. It is hoped, however, that the document 
will assist those involved in highway construction in mitigating those 
conditions that adversely impact the environment. 

The manual is divided into two main parts: 

Part A contains a summary of the processes involved in erosion and 
slope movement and provides some examples from highway projects. 
Parl B contains a table summarizing control measures, and it is 
followed by detailed descriptions of each measure. 

While most of the examples have been selected from the Vancouver Island 
Highway Project, the discussions and treatment methods generally apply to 
all highway construction and maintenance situations. 
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The materials placed in a waste area may 
include: 
+ relatively good material that is surplus to the 

project, or 
+ material that is in a condition that makes it 

unsuitable for construction. 

The latter includes soil that is too wet to be 
placed and compacted, or soil that includes a 
high proportion of organics. 

In either case, the material is unlikely to be 
compacted, and probably only dumped and 
intermittently levelled with a dozer. 

The lack of compaction means that whether 
the soil is good or unsuitable, the side slope 
should be relatively flat. For good material, 
the slope should be no steeper than about 31. 
For unsuitable material it should be 4:l or less, 
depending on moisture conditions. 

In addition to relatively flatter slopes, the 
material in waste areas should be placed to 
minimize risk of failure and environmental 
damage. Procedures could include: 

Dyking 
+ Make a perimeter dyke of good material at 

some distance from the toe of the proposed 
waste fill, to trap any material that slumps 
or erodes from the waste fill. 

+ Where the waste is useable material, 
construct the outside layer of fill by making 
a dyke at the toe of the fill and compacting 
with construction traffic. Use a side slope 
at least 50% flatter than what would be 
used for compacted fill of the same 
material. Increase the height of the 
compacted dyke as the fill level is raised. 

Fig. 15. A waste area with a protection dyke. 

Drainage 
Maintain drainage around the perimeter of 
the waste area by ditching so water does 
not pond against the waste. 

+ Configure the waste pile to direct water 
around it to the drainage system. 

Slope the upper surface of the waste 
material at a low angle to shed water to an 
appropriate drainage ditch without causing 
erosion of the sides of the fill. - 

Provide ditching 
or shape fill 

i Waste Ell 
to direct water. 

\ 

I 

Fig. 16 Schematic drainage for waste areas 

+ Revegetate with grasses and live cuttings 
progressively as side slopes are stabilized, 
allowing adequate time for vegetation to 
become well established before winter. 
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5. EXAMPLES OF EROSION AND SLOPE 
MOVEMENT 

Observation of erosion and slope movement 
situations that arise during construction may 
help to assess conditions that arise elsewhere. 
The following examples have been observed 
on construction projects. 

high, where both sides of the highway are on 
fill. It shows significant seepage flow coming 
out of the slope. The problem occurred in late 
winter, after completion of work in the fall. A 
layer of rockfill partway up the slope was 
suspected of forming a reservoir for water. 
Water entering through the unpaved surface 
finally caused severe slumping of the sides. 

a. Anticipated groundwater 

Fig. 18 High seepage flows from a slope. 

Fig. 17 A slope designed to control groundwater 

Situation 
The strata encountered in an excavation 
included, in order: shallow waterbearing 
gravel, till, and water-bearing sand. 

Solution 
Figure 17 shows a granular blanket at 2 1  
placed on the sand. A 300 mm perforated pipe 
in the ditch line runs about quarter-full in 
winter. An interceptor ditch at the top of the 
slope diverts a large volume of surface flow 
away from the slope. These conditions were 
anticipated in design. 

b. Unexpected seepage conditions 

Situation 
Figure 18 illustrates a very unusual condition. 
It shows 1.51 fill slope of an embankment 10m 

Solution 
Water entering the rock layer from seepage 
from the fill surface would diminish when the 
road was paved and surface water controlled. 
The sideslope is very steep for the material 
used, and the fill slope would be marginally 
stable unless stabilized by a granular blanket, 
rock finger drains, or bioengineering (use of 
vegetation for soil stabilization). 

c. Over steep slope 

Situation 
This is an example of how slopes that seem 
satisfactory in dry summer conditions, fail in 
wet winter conditions. Figure 19 shows a 
slope that was trimmed properly during 
construction in summer. A combination of 
increased moisture over winter, a fine-grained 
matrix, and a dressed but not sufficiently 
compacted surface, resulted in slumping. 


