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5.6 Shore Protection 

Shoreline protection can result in the loss of habitat due to instream construction and modify 
the downstream hydraulics (e.g. flow patterns).  There is a risk of increased sediment loading 
during site preparation, construction if proper mitigative measures are not taken.  Post 
construction increases in bank erosion may occur as a result of improper design or poor 
construction practices.  Shore protection may also result in a loss of fish habitat as physical 
protection structures encroach into the watercourse.  Mitigation options to be employed 
during the design and construction of shore protection are outlined in Table 5-1. 
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Table 5-1 Mitigation for bridges, culverts, stream realignment and 
   channelization and shore protection works. 

Potential Cause of HADD Mitigation Reference 

Out of stream site 
preparation  

Erosion and sediment control Design Guidelines for Erosion and 
Sediment Control for Highways 
(DGESCH) 

Instream work Erosion and sediment control 
Minimize instream work 
Isolate work site 
Timing restrictions 

DGESCH 
Appendix I, Fish Habitat Mitigation 
Factsheets 
CoP maps 

Changes in hydraulics 
affecting fish passage, 
erosion and channel 
morphology 

Implement erosion and sediment 
control measures 
Design structures to comply with 
TRANS specifications 

DGESCH 
Hydrotechnical Design Guidelines for 
Stream Crossings 
Design Guidelines for Bridge Size 
Culverts 
Chapter 7, Fish Passage  

Disruption or loss of 
habitat area 

Project re-design or re-location Section 4.4, Incorporating Data into 
Watercourse Crossing Planning, Design 
and Construction 

Table 5-2 Mitigation for watercourse crossing structure 
  maintenance activities. 

Maintenance 
Activity Cause of HADD Mitigation Reference 

Site preparation 
increases erosion and 
sediment potential 

Erosion and sediment control DGESCH 

Culvert 
replacement, 
extension, re-
lining Instream work releases 

sediment 

Erosion and sediment control 
Minimize instream work 
Isolate work site 
Timing restrictions 

DGESCH 
Appendix I, Fish Habitat 
Mitigation Factsheets 
CoP maps 

Instream work releases 
sediment 

Erosion and sediment control 
Minimize instream work 
Isolate work site 
Timing restrictions 

DGESCH 
Appendix I, Fish Habitat 
Mitigation Factsheets 
CoP maps Channel 

realignment 

Disruption or loss of 
habitat area 

Project re-design or re-
location 

Section 4.4, Incorporating 
Data into Watercourse 
Crossing Planning, Design 
and Construction 

Instream work releases 
sediment 

Erosion and sediment control 
Minimize instream work 
Isolate work site 
Timing restrictions 

DGESCH 
Appendix I, Fish Habitat 
Mitigation Factsheets 
CoP maps 

Dredging, 
excavation or 
infilling 

Disruption or loss of 
habitat area 

Project re-design or re-
location 

Section 4.4, Incorporating 
Data into Watercourse 
Crossing Planning, Design 
and Construction 

For other watercourse crossing maintenance activities refer to DFO Operational Statements 
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5.7 Road and Stream Crossing Maintenance Activities 

Many routine road and stream crossing maintenance activities have the potential to 
adversely affect fish and fish habitat.  The sources of these effects are discussed in 
Section 3.  It is important that ditches, slopes and culverts be inspected on a regular 
basis and that recommended mitigation measures are implemented when required 
maintenance is carried out.  Please refer to the TRANS website for more information 
pertaining to bridge and culvert inspection and maintenance. 

The adverse effects of most road maintenance activities can be mitigated to the point 
where there is no HADD.  DFO has issued Operational Statements for culvert 
maintenance, bridge maintenance, beaver dam removal and maintenance of riparian 
vegetation in existing rights-of-way.  Watercourse crossing maintenance activities not 
subject to an Operational Statement, sources of potential HADD and suggested 
mitigation measures are presented in Table 5-2. 
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6. COMPENSATION PROCEDURES 

6.1 Introduction 

The implementation of mitigation measures described in the previous section will often be 
sufficient to avoid HADD from construction and maintenance of watercourse crossings.  
However, in some cases, HADD cannot be avoided or may still occur in spite of these 
measures.  If the residual negative effects are likely to have a medium or high risk of causing 
HADD (Figure 2-2), the HADD must be Authorized by DFO to avoid the contravention of 
subsection 35(1) of the Fisheries Act. 

In keeping with the guiding principle of no net loss, DFO will only issue Authorizations on the 
condition that measures to compensate for the HADD are implemented by the proponent.  In 
other words, a compensation plan must accompany an application for an Authorization for 
HADD.  Compensation measures are those actions intended to offset any residual adverse 
effects remaining after implementation of mitigation measures.   

Significant or unacceptable negative effects remaining after implementation of mitigation 
measures could result in DFO not issuing an Authorization, but instead requesting the 
proponent to redesign or relocate the project.   

 Compensation involves the replacement of damaged habitat with newly created habitat or the 
enhancement of existing habitat.  DFO defines the compensation options that are available 
(DFO, Practitioners Guide to Habitat Compensation, 2007).  These include (in order of 
preference): 

1. Create or increase the productive capacity of like-for-like habitat in the same ecological 
unit; 

2. Create or increase the productive capacity of unlike habitat in the same ecological unit; 

3. Create or increase the productive capacity of habitat in a different ecological unit; 

4. As a last resort, use artificial production techniques to maintain a stock of fish, deferred 
compensation or restoration of chemically contaminated sites. 

Where ecological unit is defined as: Populations of organisms considered together with their 
physical environment and the interacting processes among them.  

Road allowances and property restrictions may prevent offsite habitat creation or 
enhancement from being viable compensation options for watercourse crossing and 
maintenance projects.  However it is also possible to locate compensation sites elsewhere on 
the watercourse or adjacent watercourses that have been disturbed by other land use 
activities that would benefit from habitat creation or enhancement. 

Numerous compensation measures are listed in the literature.  A representative range of 
examples of compensation measures for HADD resulting from watercourse crossing 
construction projects are outlined in Factsheets in Appendix II.  The information presented in 
the Factsheets provides guidance on the use and applicability of each measure as well as 
design considerations for implementation.   

Adequate compensation for one project will not necessarily be adequate for a similar project 
on a different watercourse.  Although the project may be identical, the fish species and 
habitat affected may be entirely different.  For this reason, compensation measures should 
be developed on a project-specific basis and must take into account the biological and 
physical characteristics of the site. 
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6.2 Development of Compensation Measures 

A number of factors must be considered in developing effective and defensible compensation 
plans.  A multi-disciplinary approach is required.  Knowledge of biology, fluvial 
geomorphology, hydrology, channel hydraulics and engineering must be brought together in 
the development of compensation measures.  Biological concepts must be translated into 
feasible engineering solutions that are compatible with river hydrology and channel 
processes.  There is no single prescriptive method.  Much depends on the nature of the 
project, the existing habitat at the site and how it is affected by the project, hydrology and 
channel conditions as well as the knowledge and experience of the practitioners.  Early 
consultation with biologists from DFO regarding a compensation plan is advised once it is 
apparent a HADD will occur for a project.  This early consultation may save time over the 
long run in receiving regulatory approval from DFO. 

The compensation plan should describe the habitat that will be lost, measures to be 
implemented to compensate for the lost productive capacity in habitat, the rationale to 
support claims that the plan will be effective, and any follow-up monitoring program to verify 
the effectiveness of the compensation plan. 

Monitoring should include baseline information, and an assessment of the effectiveness of 
completed compensation, and a timetable for reporting results to DFO.  For very small 
projects, basic compliance monitoring may entail creating a record of photographs from the 
project site. 

If over the course of the monitoring it is determined that the conditions of the compensation 
plan have not been met or the compensation is not functioning as intended, DFO may require 
that adjustments and/or contingency plans are implemented. 

6.3 Selection of Target Species or Community 

The determination of the target species or fish community is an important step in developing 
a compensation plan.  The target species or fish community drives the selection of the type of 
compensation measures that will be used in the compensation plan.  Information about the 
existing fish community and the fisheries management objectives for the waterbody, where 
they are available, are considered.  All fish species in the community and their interactions 
with each other should be considered when formulating a compensation strategy.  For 
example, the limiting factor for bull trout in a stream could be the lack of rearing area for 
mountain whitefish, its primary prey.  The establishment of bull trout rearing habitat at the 
expense of mountain whitefish rearing habitat would not fulfill the overall fisheries 
management objective for bull trout.   

6.4 Compensation Objectives 

Habitat requirements of the target species, or species representing the fish community, the 
quality and quantity of existing habitat in the affected reach, and the habitat affected by the 
project are the biological design criteria that will be used to determine, in consultation with 
DFO and SRD, the objectives of the compensation plan.  For example, the location of 
footings for a bridge will remove some of the spawning habitat for northern pike, the target 
species.  Northern pike are known to spawn on vegetated hummock just after ice out.  Pike 
fry require dense, submerged vegetation immediately adjacent to the spawning habitat.  The 
site has an ample supply of spawning habitat, but nursery habitat is limited.  In this example 
the compensation objective would be to enhance or develop nursery habitat for pike.  
Compensation objectives would typically be included in the conditions of the Authorization for 
the project issued by DFO. 
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6.5 Conceptual Design 

Table 6-1 suggests some measures that can be used to compensate for residual HADD of 
habitat.  Examples of compensation measures are also outlined in the corresponding 
Appendix II Factsheets.  The compensation methods presented in the Factsheets can be 
used alone or in combination to develop a project-specific conceptual design for the 
compensation plan.  Although the Factsheets present examples of compensation techniques 
typically used to offset losses of habitat from watercourse crossing projects, there are many 
other compensation methods which can be used to meet the compensation goals. 
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Table 6-1 Example Techniques to Compensate for Residual HADD 

ACTIVITY POTENTIAL HADD COMPENSATION TECHNIQUES 

Alteration of pool habitat Log V weir (Factsheet C1) 
Log K dam (Factsheet C2) 
Opposing wing deflectors (Factsheet C3) Sediment Generating Activities 

May result from exposed topsoil, 
ditch runoff, unstable banks, 
bank scour, substrate movement, 
dredging, infilling, channelization 
or bank protection. 

Loss of riffle/ spawning  
habitat 

Substrate placement (Factsheet C4) 
Channel constriction (Factsheet C5) 
Gravel catchment (Factsheet C6) 
Spawning riffle (Factsheet C4, C7) 
Northern pike spawning habitat (Factsheet 
C13) 

Loss of habitat area Deflector with cover log (Factsheet C11) 
Bank cover (Factsheet C11, C12, C15) 

Site Preparation – 
Grubbing/Stripping 
May result in physical alteration 
of bank habitat 

Reduced bank stability Armouring (BMP 14 – Design Guidelines 
for Erosion and Sediment Control for 
Highways (DGESCH)) 
Woody plantings (Factsheet C8) 
Herbaceous plantings (Factsheet C9) 
Live staking & brush layering (BMP 27 
DGESCH) 
Wattles (BMP 28b – DGESCH)  

Alteration of pool habitat Log V weir (Factsheet C1) 
Log K dam (Factsheet C2) 
Opposing wing deflectors (Factsheet C3) 

Loss of riffle/ spawning  
habitat 

Substrate placement (Factsheet C4) 
Channel constriction (Factsheet C5) 
Gravel catchment (Factsheet C6) 
Spawning riffle (Factsheet C4, C7) 
Northern pike spawning habitat (Factsheet 
C13) 

Culvert Installation 
Loss of physical habitat 
components 

Loss of habitat area Deflector with cover log (Factsheet C11) 
Bank cover (Factsheet C12, C15) 
BMP 27 – DGESCH 

Loss of habitat area Deflector with cover log (Factsheet C11) 
Bank cover (Factsheet C12, C15) 
BMP 27 – DGESCH 
Substrate placement (Factsheet C4) 
Spawning riffle (Factsheet C7) 

Bridge Construction 
Instream piers and abutments/ 
abutment protection may alter 
habitat  

Removal of instream cover Root wads (Factsheet C12)  
Instream boulder (Factsheet C10) 

Channelization/Realignment 

Reduced stream length, 
habitat loss and habitat 
simplification 

Many of the techniques described in the 
factsheets and BMPs can be used in 
combination to create or enhance habitat 
elsewhere to compensate for the residual 
HADD. 
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7. CULVERTS AND FISH PASSAGE DESIGN 

7.1 General 

Fish move from one habitat type to another for a variety of reasons.  Some species move into 
small streams to spawn or to search for food.  They require passage to escape from 
predators or undesirable habitat conditions.  Adult and juvenile fish, of most Alberta species, 
migrate at some point during their life. 

Migration areas are defined as fish habitat under the Federal Fisheries Act.  Activities within 
or changes to the migration area may result in a harmful alteration, disruption or destruction 
(HADD), possibly including a partial or complete obstruction to fish passage.  Early 
collaboration between fisheries biologists and design engineers can have a significant impact 
on the design, eliminating or reducing the HADD and/or fish passage issues associated with 
a project. 

Bridges are generally the preferred structure type for crossings on fish-bearing streams.  
They do not create fish passage obstructions when designed and constructed to TRANS 
standards.  However, culverts are widely used as an alternative to bridges at sites where they 
may be more suitable and/or may provide a greater cost-benefit.  Other types of crossings, 
such as fords and low level crossings, are seldom used.  Structures, other than bridges, must 
be properly designed, constructed and maintained to ensure fish passage objectives are 
achieved.   

7.2 Fish Passage Design Considerations 

Each crossing is unique, as are the associated fish passage needs for each crossing.  The 
assessment of the fish population and habitat may be based on site specific data collection 
and/or database inventory.  Please refer to Chapter 4 for more information pertaining to fish 
and fish habitat inventory procedures.  The biological criteria for fish passage are applied to 
make educated decisions with respect to fish passage requirements at a crossing. 

Culverts on fish-bearing streams may be required to satisfy passage requirements for a 
variety of the fish species and life stages present.  The owner of a culvert is responsible for 
fish passage over the entire life of the structure.  In addition to proper design, construction 
and maintenance of a structure is also important.  For example, a culvert may be installed 
with adequate provision for fish passage, but erosion or debris buildup over time may create 
impediments that prevent fish passage.  Culvert designs which minimize impacts to upstream 
and downstream channel morphology will prove less costly to maintain and less likely to 
develop into impediments for fish passage.  As well, a regular program of inspection, 
maintenance and repair can prevent the occurrence of such disruptions.  The following 
principles should be applied to the culvert design to facilitate fish passage through the 
crossing: 

 Match culvert velocities to the channel velocities over a range of probable fish passage 
flows. 
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 It is standard practice to embed culverts below the average streambed.  Adequate culvert 
burial also provides reduced barrel velocities and a reduced risk of the outlet becoming 
perched.  Special consideration needs to be given to the culvert inlet such that the 
embedment does create a steep riffle at the upstream end.   

 Culvert length can be an issue for fish passage.  Both day-lighting and swimming 
distance are potential fish passage impediments.  

 Increased bed roughness may be necessary at steep crossings.  This may come in the 
form of added substrate possibly with the addition of structures to hold the substrate in 
place.  

 Baffles have been used in the past.  They create an artificial environment that requires 
repeated use of bursting or sprinting by fish.  Baffles reduce the culvert conveyance 
capacity, and can require excessive maintenance and inspection.  The use of baffles in 
culverts is generally not recommended. 

Design guidelines for watercourse crossings and fish passage design can be found at the 
following TRANS website links:  

Hydrotechnical Design Guidelines for Stream Crossings 
(http://www.transportation.alberta.ca/Content/docType30/Production/HyDgnGLStCr.pdf) 
 
Culvert Sizing Considerations 
(http://www.transportation.alberta.ca/Content/docType30/Production/ClvSizConsid.pdf) 
 
Design Guidelines for Bridge Size Culverts 
(http://www.transportation.alberta.ca/Content/docType30/Production/DsnGdlClvNov04.pdf) 
 
Guide to Bridge Planning Tools  
http://www.transportation.alberta.ca/Content/docType30/Production/GDBrgPlTool.pdf) 
 
Fish Passage through Culverts (Alberta Transportation, in preparation) 
 

http://www.transportation.alberta.ca/Content/docType30/Production/HyDgnGLStCr.pdf
http://www.transportation.alberta.ca/Content/docType30/Production/ClvSizConsid.pdf
http://www.transportation.alberta.ca/Content/docType30/Production/DsnGdlClvNov04.pdf
http://www.transportation.alberta.ca/Content/docType30/Production/GDBrgPlTool.pdf
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7. FISH PASSAGE DESIGN 

7.1 General 

Fish move from one habitat type to another for a variety of reasons.  Some species move into 
small streams to spawn or to search for food.  They require passage to escape from 
predators or undesirable habitat conditions.  Adult and juvenile fish, of most Alberta species, 
migrate at some point during their life. 

Migration areas are defined as fish habitat under the Federal Fisheries Act.  Activities within 
or changes to the migration area may result in a harmful alteration, disruption or destruction 
(HADD), possibly including a partial or complete obstruction to fish passage.  Early 
collaboration between fisheries biologists and design engineers can have a significant impact 
on the design, eliminating or reducing the HADD and/or fish passage issues associated with 
a project. 

Bridges are generally the preferred structure type for crossings on fish-bearing streams.  
They do not create fish passage obstructions when designed and constructed to TRANS 
standards.  However, culverts are widely used as an alternative to bridges at sites where they 
may be more suitable and/or may provide a greater cost-benefit.  Other types of crossings, 
such as fords and low level crossings, are seldom used.  Structures, other than bridges, must 
be properly designed, constructed and maintained to ensure fish passage objectives are 
achieved.   

7.2 Fish Passage Design Considerations 

Each crossing is unique, as are the associated fish passage needs for each crossing.  The 
assessment of the fish population and habitat may be based on site specific data collection 
and/or database inventory.  Please refer to Chapter 4 for more information pertaining to fish 
and fish habitat inventory procedures.  The biological criteria for fish passage are applied to 
make educated decisions with respect to fish passage requirements at a crossing. 

Culverts on fish-bearing streams may be required to satisfy passage requirements for a 
variety of the fish species and life stages present.  The owner of a culvert is responsible for 
fish passage over the entire life of the structure.  In addition to proper design, construction 
and maintenance of a structure is also important.  For example, a culvert may be installed 
with adequate provision for fish passage, but erosion or debris buildup over time may create 
impediments that prevent fish passage.  Culvert designs which minimize impacts to upstream 
and downstream channel morphology will prove less costly to maintain and less likely to 
develop into impediments for fish passage.  As well, a regular program of inspection, 
maintenance and repair can prevent the occurrence of such disruptions.  The following 
principles should be applied to the culvert design to facilitate fish passage through the 
crossing: 

• Match culvert velocities to the channel velocities over a range of probable fish passage 
flows. 
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• It is standard practice to embed culverts below the average streambed.  Adequate culvert 
burial also provides reduced barrel velocities and a reduced risk of the outlet becoming 
perched.  Special consideration needs to be given to the culvert inlet such that the 
embedment does create a steep riffle at the upstream end.   

• Culvert length can be an issue for fish passage.  Both day-lighting and swimming 
distance are potential fish passage impediments.  

• Increased bed roughness may be necessary at steep crossings.  This may come in the 
form of added substrate possibly with the addition of structures to hold the substrate in 
place.  

• Baffles have been used in the past.  They create an artificial environment that requires 
repeated use of bursting or sprinting by fish.  Baffles reduce the culvert conveyance 
capacity, and can require excessive maintenance and inspection.  The use of baffles in 
culverts is generally not recommended. 

Design guidelines for watercourse crossings and fish passage design can be found at the 
following TRANS website links:  

Hydrotechnical Design Guidelines for Stream Crossings 
(http://www.transportation.alberta.ca/Content/docType30/Production/HyDgnGLStCr.pdf) 
 
Culvert Sizing Considerations 
(http://www.transportation.alberta.ca/Content/docType30/Production/ClvSizConsid.pdf) 
 
Design Guidelines for Bridge Size Culverts 
(http://www.transportation.alberta.ca/Content/docType30/Production/DsnGdlClvNov04.pdf) 
 
Guide to Bridge Planning Tools  
(http://www.transportation.alberta.ca/Content/docType30/Production/GDBrgPlTool.pdf) 
 
Fish Passage through Culverts (Alberta Transportation, in preparation) 
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8. CHANNEL DESIGN 
8.1 Overview 

Healthy fish communities tend to exist in productive, dynamically stable channel systems. 
Such systems provide a suitable mix of habitat features: pools, riffles, bed materials, bank 
features, aquatic and stream bank vegetation, and woody debris that provide for the basic life 
requisites of food, reproduction and cover. Therefore, dynamically stable natural channels 
provide good fish habitat that is sustainable over a wide range of hydrologic conditions.  

Natural stream channels are the result of the gradual evolution of the natural landscape and 
exist in a state of dynamic equilibrium.  A stable channel has neither a net deposition nor net 
erosion of channel substrate in the long term.  This balance means that the transport capacity 
of the flow should be equal to the rate of sediment supply.  Changes in sediment supply, 
stream flow, channel substrate or channel slope may result in a net aggradation or 
degradation of the stream.  Applying principles of geomorphic channel design minimizes the 
risk of accelerated erosion or deposition, and harm to fish and fish habitat. 

8.2 Design Considerations 

Channel realignments and channelizations, if not designed properly, can result in severe 
erosion and bank instability. The natural dynamic equilibrium of the channel and its floodplain 
can be disrupted, resulting in degradation or aggradation.  The resulting condition would no 
longer emulate the natural channel system.  Channel straightening and meander cutoffs are 
typical examples of channel realignments causing severe disruption of the natural channel 
regime and dynamic equilibrium. 

Changes to channel regimes and disruption of the dynamic equilibrium of natural channels 
would normally result in alteration or disruption of existing fish habitats and potentially in the 
destruction of habitat. It is important to ensure that water crossing construction activities that 
involve channelization or realignment of river and stream channels are designed to maintain 
the physical and biological features and processes of river systems.  

Bridges and culverts should also be designed to minimize changes to the natural channel 
characteristics. The choice of road alignment should take into account channel stability. 
Choosing a crossing location which is naturally stable allows for a simpler design, minimizes 
costly erosion control measures and reduces negative impacts on the channel and 
associated fish habitat. 

The design of any channel realignment, channelization or watercourse crossing must 
recognize and accommodate the natural channel characteristics of the reach to be altered. A 
properly designed channel will withstand the fluvial processes that act on the physical and 
environmental characteristics of the stream.  Many criteria need to be taken into account for 
the complex process of designing a channel realignment or channelized section. These 
include: 

• design discharges including channel capacity (e.g., major flood), bankfull flow and low 
flows; 

• channel stability and sediment equilibrium (channel regime); 

• riparian zone vegetation; 

• fisheries habitat (possibly species specific); 

• recreational opportunities (active or passive); 

• aesthetics (viewscapes); and 

• erosion protection. 
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Since these objectives are not necessarily compatible, design conflicts can arise. Choosing 
the right design parameters involves careful consideration of all the objectives for the stream 
system and the constraints that exist within the valley. Tradeoffs may be necessary to 
reconcile differences to establish workable design parameters.  While developing the design 
and resolving the conflicts the following principles should be applied:  

• Maintain the existing channel slope. 

• Maintain similar channel width to a stable reach of the natural channel. 

• Maintain a similar plan-form to a stable reach of the natural channel. 

• Hard protect adjacent infrastructure (Best Practice Guideline #9). 

• Recognize the dynamic nature of streams.  After construction the expectation is that 
natural channel processes will take over with no maintenance of habitat structures or 
non-hard protection required. 

Additional information pertaining to channel design can be located in the following references. 
Hydrotechnical Design Guidelines for Stream Crossings  
(http://www.transportation.alberta.ca/Content/docType30/Production/HyDgnGLStCr.pdf) 
 
Best Practice Guideline #9 - Rock Protection for Stream Related Infrastructure 
(Alberta Transportation, December 2006) 
 
Mechanics of Plains Rivers:  A Regime Theory Treatment of Canals and Rivers for Engineers and 
Environmentalists  
(T. Blench, 1986) 
 
Fluvial processes in geomorphology 
(Leopold, L.B., M.G. Wolman and J.P. Miller. 1964) 
 
Applied River Morphology 
(D. Rosgen, 1996) 
 
Stream Analysis and Fish Habitat Design:  A Field Manual 
(R.W. Newbury and M.N. Gaboury, 1993) 
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9. EROSION AND SEDIMENT CONTROL  
9.1 Introduction 

Introduction of sediment to streams is a primary cause of concern during the construction, 
maintenance and operation of watercourse crossings. Preventing sediment release to a 
stream reduces the potential for adverse effects on fish, fish habitat and the aquatic 
community. Controlling sediment at the source and preventing it from entering the receiving 
watercourse is a key mitigation strategy. In many cases, successfully controlling the release 
of sediment will be sufficient to avoid HADD entirely. Preparing and implementing an erosion 
and sediment control strategy provides an effective tool for avoiding misunderstandings, 
conflicts and damage to fish habitat (IECA 1998).  

Detailed information on erosion and sediment control measures and procedures are provided 
in: 

o Design Guidelines for Erosion and Sediment Control for Highways (2003) 
http://www.transportation.alberta.ca/1812.htm 

 
o Field Guide for Erosion and Sediment Control for Highways (2003) 

http://www.transportation.alberta.ca/2620.htm 
 

o Environmental Construction Operations Plan (ECO Plan) Framework (2008) 
http://www.transportation.alberta.ca/Content/docType245/Production/eco6.pdf 

9.2 Construction Erosion and Sediment Control 

The contractor is responsible for environmental protection of the work site during the 
construction phase of the project.  The contractor is required to implement an Environmental 
Construction Operations (ECO) Plan detailing environmental protection measures under the 
guidelines of the ECO Plan Framework. 

Erosion and sedimentation control measures for the construction phase of the project must 
be included in the ECO Plan submitted by the contractor.  Some examples of erosion and 
sediment control mitigation measures are provided in the Appendix I Factsheets in this 
manual. 

The contractor prepares the ECO Plan using information provided by the consultant in the 
Environmental Risk Assessment (e.g. locations of environmentally sensitive areas) and 
contract documents.  For details on the Environmental Risk Assessment see Section 4, 
Engineering Consultant Guidelines for Highway and Bridge Projects on the TRANS website. 

The ECO Plan is submitted by the contractor to the consultant prior to commencement of 
construction to allow the consultant to evaluate the completeness of the proposed plan. 
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10. GLOSSARY 
 

Active floodplain The portion of the floodplain that contains flowing channels, high 
water channels, and bars that flood frequently. 

Backwater The rise in water level at an upstream location arising from a 
downstream constriction. 

Baffles An obstruction used for deflecting, checking or slowing fluid flow. 

Barrel The main structural component of a culvert, forming the perimeter 
of the flow area. 

Beaver pond A pool that has been formed due to beaver activity. 

Best Management 
Practices (BMPs) 

A practice or combination of practices that are determined to be 
the most technologically and economically feasible means of 
preventing or managing potential impacts.

Bedload Larger particles on the stream bottom that move by sliding, 
rolling, or saltating (bouncing) along the substrate surface. 

Benthos Macroscopic organisms living in and on the substrate and bottom 
sediments of lakes and streams. 

Berm In water erosion terms, a berm is a man-made ridge of earth 
usually alongside a shallow depression, furrow or ditch, and at 
right angles to the prevailing direction of runoff flow. Its purpose 
is to redirect water flow in an attempt to convey the runoff through 
channels that are less prone to soil erosion than the watercourse 
formerly used by the runoff. 

Bridge Assessment A formal review of condition and functionality of an existing bridge 
or large culvert with respect to the crossing and roadway 
approaches.  Possible outcomes include maintenance, 
rehabilitation, replacement, widening or elimination of the existing 
structure. 

Bridge Planning An engineering process for bridges and large culverts undertaken 
prior to the structural design phase.  May include functional 
planning, site location and survey, geometric design, 
hydrotechnical design, environmental considerations, and 
preparation of conceptual alternatives and Design Data (DD) 
drawings. 

Bridge Structure A bridge, or bridge size culvert with equivalent diameter equal or 
greater than 1.5 m.  If more than one culvert involved, the total 
diameter of the culverts is equal or greater than 1.5 m. 

Cantilevered culvert Culvert with invert elevation higher than the stream bed. 

Cascade A succession of steep, small falls. 
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Channel geometry Cross-section characteristics of the wetted perimeter of the 
channel. 

Check dams Structure made from soil materials and used to stabilize and 
control undercutting of drainage ditches. 

Chute An area of stream where the average wet depth is greater than or 
equal to the channel width. 

Cofferdam A barrier constructed in the water to isolate and dewater the 
working area. 

Coldwater fishery Fish species whose habitat is characterized by cold water 
temperatures (summer water temperatures of approximately 
10°C to 18°C); usually refers to trout, salmon and char species. 
(see coolwater and warmwater fishery). 

Compensation Under the Habitat Policy of Fisheries and Oceans Canada 
(DFO), measures that offset the Harmful Alteration, Disruption or 
Destruction of fish habitat (HADD) remaining after 
implementation of mitigation measures (residual impacts).  

Conveyance: The act of moving surface runoff, irrigation or drainage water 
through some form of conduit in a continuous stream. 

CoP Code of Practice 

Coolwater fishery Fish species whose habitat is characterized by cool water 
temperatures (summer water temperatures of approximately 
18°C to 26°C); usually refers to species such as pike and 
walleye. Coolwater species are sometimes treated as warmwater 
species. (see coldwater and warmwater fishery) 

Crown 1. The highest point on a transverse section of a culvert. 
2. 2. Her Majesty the Queen in the right of Alberta. 

Culvert A conduit used to convey water through an embankment. 

DD Drawings Design Data Drawings provide all significant information needed 
for detailed structural design and associated river engineering in 
the subsequent design phase.

Debris Any material including floating woody material or suspended 
sediment that is moved by flowing water. 

DFO Fisheries and Oceans Canada 

Dike An earth dam that is used to isolate a construction area so that it 
may be dewatered and protected against flowing water. 

Discharge The volumetric rate of flow of water in a stream. 
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Drop structure Structure used to reduce overall stream gradient. 

Ecosystem A functional unit consisting of all the living organisms (plants, 
animals, and microbes) in a given area, and all the non-living 
physical and chemical factors of their environment, linked 

Eddy A pool created by a current of water flowing in the opposite 
direction as the main current. The action digs a pool in the 
sediments.

Embeddedness The degree to which fine sediment is deposited between and on 
the surface of larger substrate particles. 

Ephemeral stream A watercourse that flows during snowmelt and rainfall runoff 
periods only. There is generally no channel development and the 
stream bottom is usually vegetated.

ESCP Erosion and Sediment Control Plan 

Fall Water falling over a cliff. 

Fill The height of material required to raise the desired road profile 
above the natural ground line. 

Filtering berms A temporary dam constructed with gravel or crushed rock that is 
used to retain and filter sediment from runoff flows. 

Fish-bearing stream A stream known to support fish populations at some time of the 
year. 

Floodplain A flat area bordering a watercourse, made up of unconsolidated 
river-borne material, which is periodically flooded. 

Freeboard The height between the crown of the culvert and the design 
headwater level. 

French drains Horizontal drains, backfilled with clean granular material, used to 
intercept seepage. 

Gabion Rockfilled wire baskets used for erosion protection. 

Geomorphologic Pertaining to characteristics, origin and development of 
landforms. 

Gradient The slope of a stream defined as the vertical drop per unit of 
horizontal distance travelled. 

Grubbing The removal and disposal of vegetation. 
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Topsoil should be placed according to the cross-section shown on the previous page, where the 
following relationships can be used to derive a preliminary design: 
 bottom width of the channel,  B = 2.0 + 0.8A0.5    (m)  
 thickness of the organic soil, D = 0.7 + 0.04A0.5  (m) and 
  A = upstream drainage area (ha)   
Topsoil should be composed of well-decomposed peat equivalent to a loose, granular organic soil 
material. It is acceptable to place partially decomposed peat on the bottom zone of topsoil with a 
minimum 300 mm cover thickness of well-decomposed peat. 
 For low gradient vegetated waterways which are expected to perform as wetland waterways, 

the vegetation seed mix shall be suitable for wetlands, hygric forests, bogs and fens. Seeding 
may be supplemented with vegetation from local wetlands by placement of natural wetland 
topsoil complete with rhizomes of native wetland plants. 

 Vegetation in the waterway may mature more effectively by providing temporary buried drains 
to convey flows while the vegetation is still becoming established 

 
 
 
 

 












