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PREFACE
The goal of the Canada-British Columbia Environmental Farm Plan (EFP)
program is to achieve sustainability in British Columbia’s agriculture industry.
The Drainage Management Guide is one of the supplementary documents to the
EFP program prepared to assist framers and ranchers to improve their farm
operations and implement beneficial management practices.
The Drainage Management Guide provides information on preparing a Drainage
Management Plan, operation and maintenance of drainage systems and guidance
on contact requirements with agencies prior to conducting maintenance works on
streams, channelized streams and constructed ditches. The Guide provides most
of the information that is required for constructed ditches and guidance on where
to get additional information for channelized and natural streams.
The Drainage Management Guide encourages long-term commitment to a
sustainable, environmentally-sound and economically-viable B.C.’s agriculture
industry.

Ted van der Gulik, P Eng
Senior Engineer

and

Janine Nyvall, P Eng
Water Management Engineer

Resource Management Branch
B.C. Ministry of Agriculture, Food and Fisheries

Acronyms used in this publication
MAFF
BC Ministry of Agriculture, Food and Fisheries
MWLAP BC Ministry of Water, Land and Air Protection
LWBC
Land and Water BC
DFO
Fisheries and Oceans Canada
HADD
Harmful Alteration, Disruption or Destruction (of fish habitat)
DMF
Ditch Maintenance Form
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Limitation of Liability and User’s Responsibility
The primary purpose of this Drainage Management Guide is to provide producers with a simple methodology to
assess drainage system performance on their farm. Guidance on agency contact requirements is provided.
While every effort has been made to ensure the accuracy and completeness of these materials, additional materials
may be required to complete more advanced assessments. Advice of appropriate professionals and experts may
assist in completing assessments that are not covered in this Guide.
All information in this publication and related materials are provided entirely “as is” and no representations,
warranties or conditions, either expressed or implied, are made in connection with your use of, or reliance upon,
this information. This information is provided to you as the user entirely at your risk.
The Government of Canada, the BC Ministry of Agriculture, Food and Fisheries and the British Columbia
Agriculture Council, its Directors, agents, employees, or contractors will not be liable for any claims, damages or
losses of any kind whatsoever arising out of the use of, reliance upon, this information.
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First Edition
April 2005
ISBN 0-9733814-6-9

For more information contact:
Canada-BC Environmental Farm Plan Program Coordinators
Niels Holbek, PAg
Ron Bertrand, PAg

niels@bcac.bc.ca
ron@bcac.bc.ca

or
BC Agriculture Council
http://www.bcac.bc.ca/efp_programs.htm
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250-334-6547
604-308-6755
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ABOUT THIS GUIDE

Drainage
Management Planning

Important !
This guidebook provides
information and guidance
on conducting
maintenance works in
constructed ditches.
For works in channelized
and natural streams,
contact with DFO and
WLAP is generally
required. See Appendix B

Why is the
Guide Needed?

This guidebook provides information on how to develop and implement an
Agricultural Drainage Management Plan. Once developed the plan should
provide guidance on the methods, timing, and agency contacts that are
required to conduct maintenance works in watercourses around the farm.
Determining the type of watercourses that are on your farm is an important
first step. The process allows for maintenance works on constructed ditches
to proceed with minimal agency contact providing that the timing windows
and guidelines that are outlined in the management guide are followed. This
process significantly reduces the need for approvals for maintenance of
Constructed Ditches on farmland. The watercourse classification is based
on channel structure and drainage. This makes it possible to determine the
risk to fish and fish habitat and whether there’s a need to contact Fisheries
and Oceans Canada (DFO) before doing maintenance.
While the guidebook is primarily meant for agricultural producers, local
governments involved in the maintenance of ditches (e.g., ARDSA channels
in the Fraser Valley) may find the information useful for developing
stewardship agreements with DFO for channel maintenance.
Good drainage improves the productivity of agricultural soils. Constructed
ditches allow fields to be planted earlier in the spring, remove excess water
that might retard the growth of crops, and dry up fields that normally would
be too wet to support the weight of heavy farm machinery. In drier regions
such as the BC Interior, agricultural producers may use constructed ditches to
tap into streams or other natural water sources for irrigation.
Agricultural channels often need maintenance and repair due to excessive
vegetation or sediment in the channel, sloughing of banks or the introduction
of debris. Maintenance can extend the life of the ditch by restoring the ditch
to its original profile or deepening or widening the original profile. However
proper construction practices and protection of the riparian area of a these
channels can go often prevent the need for regular maintenance.
Ditch maintenance can affect fisheries values. This guidebook provides the
information you need to protect them. Effective stewardship of fisheries
resources is everyone’s responsibility and can only be achieved through cooperation and good communication.
The guidebook applies to all of BC and recognizes that hydrology and
drainage needs may vary considerably between the coast and interior. The
timing of seasonal high flows differs between the north and south coast and
between the coast and the interior. So does the timing of fish migrations.
The guidebook takes these differences into account.
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HOW DOES IT FIT WITH MY ENVIRONMENTAL FARM PLAN?
The Environmental Farm Plan (EFP) is a voluntary process to help
producers identify areas where environmental improvements should occur on
the farm. The Canada - British Columbia Environmental Farm Plan:
Reference Guide provides information on various environmental laws and
makes suggestions for environmentally sound practices. It is the primary
reference for completing the worksheets in the Canada - British Columbia
Environmental Farm Plan: Planning Workbook.
The EFP Planning Workbook asks some basic questions regarding drainage
water quality and the maintenance of surface and subsurface drainage
systems on your farm. If you have already completed an Environmental Farm
Plan you may have identified action item or areas of improvement for your
drainage systems. Developing a drainage management plan may improve the
management and performance of the drainage systems on your farm.
This Drainage Management Guide is a companion document to the
Environmental Farm Plan Reference Guide and Planning Workbook shown
below. This guide can be used to develop the Drainage Management Plan
identified in the EFP.

The steps outlined in this guide provide a process for determining
contact and approval requirements for conducting maintenance work in
and about watercourses on your farm. Municipalities and other
drainage utilities can also use the steps outlined as part of preparing
protocol agreements with agencies for maintenance of channels in
agricultural areas.

2

Drainage Management Guide

SUPPORTING FACTSHEETS
The following factsheets are included in this guide and provide information on the process and
the conditions and guidelines that should be followed when performing drainage maintenance
and other works on constructed ditches. Factsheets 1- 4 provide guidance on the approval
processes that must be followed depending on the type of channel and work to be done.
Factsheets 5 – 18 provide information on the best management practices that must be followed.
These factsheets provide useful information in the preparation of a Farm Drainage Management
Plan. (If obtaining the factsheets separately the MAFF order number provided can be used.)
The factsheet in Appendix B is provided as reference only. It can be used to determine agency
contact requirements for channelized and natural streams.
Appendix A Drainage Management Guide Factsheet Series
Factsheet
Factsheet
Factsheet

1
2
3

527.100-1
533.500-1
543.100-1

Factsheet

4

543.000-2

Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet
Factsheet

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

543.100-2
533.530-1
533.530-2
641.300-1
641.310-1
533.430-1
533.440-1
533.410-1
533.431-1
373.020-1
542.140-1
543.110-1
527.110-1
527.200-1
060.000-1

Federal Fisheries Act and Watercourse Maintenance
Agricultural Watercourse Classification
Agency Contact Requirements for Constructed Ditch
Maintenance
Fishery Timing Windows for Maintenance Work in
Constructed Ditches
Constructed Ditch Maintenance
New Ditch Construction
Filling in Constructed Ditches
Sediment Control
Sediment Traps
Ditch Bank Stabilization Techniques
Bank Re-vegetation for Agricultural Land
Rock Revetments for Constructed Ditches
Bio-Engineering Techniques
Bridge Construction
Culvert Installation in Constructed Ditches
Beaver Dam Management
Fish Salvage
Drainage Water Quality
Agency Contacts for Environmental Issues

Appendix B
Factsheet

20

543.000-1

Agency Contact Requirements for Channelized and
Natural Streams

Notification for Proposed Works and Changes In and About a Stream under Part 7 Regulation
of the Water Act.
Fisheries and Oceans Canada – Project Review Information Requirements for Works Affecting
Fish Habitat

Note:
The factsheets contained in this guide provide information and guidance for work on
Constructed Ditches only. Best management practices and other information for
channelized and natural streams must be obtained from DFO or LWBC or WLAP.

Drainage Management Guide

3

2

DRAINAGE ENVIRONMENTAL
CONCERNS
The environmental concerns with respect to drainage are nutrient leaching,
operation and maintenance of drainage systems, and drainage water quality.

NUTRIENT LEACHING
Leaching of nutrients from the soil through the drainage system is a concern
on some systems. Nutrient leaching can be reduced by installing a well
designed system and operating it properly.
Plants with good drainage are better able to take up nutrients from the soil
and water, reducing leaching of nutrients. A drainage system may consist of
a combination of land grading improvements such as ditches and other
watercourses, subsurface drainpipes and pumping systems. A well-designed
system will improve the trafficability of soils, reduce the delay time for reentry to fields after rainfall, and increase the growing season. A site-specific
design produced by a qualified soil and drainage specialist is highly
recommended to ensure that subsurface systems are matched to specific soil
conditions and plant rooting requirements.
To improve drainage performance of farm ditches implement the following
practices:
 design subsurface drainage systems for the specific soil conditions and
plant rooting requirements
 grade cropped fields to eliminate low areas where water can pond (done in
a manner that prevents soil degradation)
 install interceptor drains to reduce concentrated overland flow
 install permanent drop structures in ditches to allow water to flow gently
without causing erosion
 do not use woodwaste as porous backfill around subsurface drains to
prevent any potential for leachate to contaminate drainage discharge water
 follow the beneficial management practices outlined in the nutrient
management section of the Environmental Farm Planning Program
B.C. Agricultural Drainage Manual
Agriculture Drainage Criteria
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OPERATION AND MAINTENANCE OF DRAINAGE SYSTEMS
Watercourse
Maintenance and Fish
Habitat Protection

Using heavy equipment (often a necessity) for in-water work can kill fish and
fish eggs as well as their food sources. Both in-water work and bank
maintenance (e.g., removing sediments or cutting vegetation) can affect fish
habitat by:
Removing habitat features.
Riparian and aquatic vegetation, bottom materials, and channel features such
as pools and riffles all contribute to one or more habitat requirements of
juvenile and adult fish that may inhabit constructed ditches. Grasses and
shrubs along channel banks provide shade and nutrients for aquatic life.
Removing these features can damage fish habitat.
Altering the channel.
Straightening, widening or smoothing out the bottom of a channel can reduce
the quantity, quality and diversity of available habitat. Widening the channel
can change water depth, may allow higher flows to pass downstream that can
wash fish out of the system, disrupt pool formations, and increase bank
erosion. Channel features such as riffles provide important habitats for
aquatic insects on which fish feed. Although some aquatic insects and fish
species can re-establish following channel alteration, the resulting
community is rarely as diverse or robust as the community that existed
before.
Reducing water quality.
Increased concentration of suspended sediment changes fish behaviour and
their ability to find food, clogs their gills and affects their ability to resist
parasites and disease. Increased sediment in the water column can be lethal to
fish. Sediment released during maintenance activities can disrupt habitat by
clogging gravels and infilling pools, side channels and riffle areas that are
necessary for spawning and the development of juvenile fish. Water quality
can be degraded in other ways, including the introduction of other deleterious
substances such as petroleum products from machinery, excess nutrients
from channel vegetation activities and adjacent runoff and bank sloughing
during maintenance activities. Changes in water quality upstream can affect
fish and fish habitat far downstream in other watercourses.
Removing vegetation.
Overhanging and bankside vegetation help keep the water cool in summer by
blocking sunlight while insulating water from extreme temperatures during
winter. Higher water temperatures are stressful to most fish, particularly
salmon and trout, which prefer cold water. Fish also feed on terrestrial insects
that drop into the water from vegetation along channel banks. Removing this
vegetation can reduce or eliminate an important source of food for fish.
Fish habitat destroyed during maintenance work may take many years to
recover. You can avoid or minimize damage by using the Fact Sheets in Part
III, adhering to other BMP’s noted within this document, and by timing the
work so it doesn’t coincide with crucial stages in fish life-cycles. Usually
that means doing the work in the driest part of summer.
Fishery Timing Windows for Maintenance Work
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Subsurface
Drainage Systems

Maintenance of subsurface drains and outlets is important for the benefits of
drainage. If relying on a subsurface drain system to improve drainage and
reduce surface flow as quickly as possible, any clogging of drains or
obstruction of outlets will increase the potential for surface flows that could
cause erosion or other environmental problems.
Discharge water quality is a concern with subsurface farm drainage systems.
Where water quality is a concern, controlling the subsurface drainage
discharge outlet allows the farmer to release drainage water at times that
have lower impacts to the environment. (See drainage water quality).
Subsurface drainage systems can be designed and operated to control the
water table level within desired ranges. A controlled outlet allows drainage
water to be held back when drainage is not required The subsurface drainage
system can then act as a subsurface irrigation system reducing water
requirements and recycling nutrients that would otherwise leach out with the
drain water.
Controlled Drainage and Subirrigation
Maintenance and Checking of Performance of Subsurface Drainage
Systems

Surface Drainage
Systems

Effective drainage is only possible if the drainage outlet is maintained.
Eventually all farm drainage systems rely on constructed ditches and other
watercourses to convey water from the farm. Low gradient watercourses
often block up with silt and vegetative growth. The concern with surface
drainage systems are the maintenance practices employed to keep drainage
conditions at their optimum. Improper maintenance practices can cause
sediments to be transported into fish bearing watercourses downstream when
maintenance work is done. Exposed banks may also erode causing additional
sediments to enter watercourses.
To maintain drainage within constructed ditches in a free-flowing condition,
the following practices are recommended:
 keep grades shallow to reduce erosion due to water scouring
 slope banks shallow enough to prevent slumping and erosion; sandy soils
require shallower slopes than clay soils
 protect banks, particularly those in sandy soils, against erosion with
crushed rock, gravel or effective permanent cover crops; grasses and
shrubs provide better cover than broadleaf weeds and reduce spread of
weeds
 conduct maintenance according to guidelines and only as needed
 establish vegetated buffer strips to filter sediments before they reach the
banks
 use riparian plantings to increase shade and reduce in water weed growth
 in low gradient reaches use vegetative bank cover to prevent erosion
Watershed Stewardship for Agriculture

Numerous steps can be taken to reduce the need for maintenance of constructed ditches such as:
• Prevention of field erosion by water or wind
• Reduce nutrients entering the watercourse to reduce algae and vegetative growth in the water
• Provide shade on the streams from the south and west to reduce vegetative growth in the ditch

6
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DRAINAGE WATER QUALITY
Quality of drainage water entering constructed ditches and other
watercourses can be degraded by surface contaminants (pesticides, fertilizers
and raw animal wastes) reaching the drainage discharge through preferential
flow pathways to drain tiles, by overland flow to surface ditches, by
woodwaste leachate used in constructing the drainage system, and by erosion
at drain outlets. Poor-quality drain water can be reduced or controlled by
implementing the following practices:
 slope banks shallow enough to prevent slumping and erosion (See
factsheet on Bank Stabilization)
 keep contaminants from entering the drainage system by storing them in
proper facilities far enough away from drainage systems
 install a controlled drainage system with the capacity of isolating and
managing contaminated stormwater or runoff
 leave or plant a vegetative strip along the watercourse to filter
contaminants before reaching the drainage system
Controlled Drainage and Subirrigation
Drainage Water Quality – Factsheet 18 in this Guide
Guidelines to protect fish and fish habitat from treated wood used in
aquatic environments in the Pacific Region.

Overland Flow

Do not release deleterious substances (i.e. substances toxic to fish and/or fish
food organisms) or water containing deleterious substances into waters that
fish use. The following practices are recommended:
ensure application rates for fertilizers and soil conditioners, pesticides, and
other chemicals are appropriate to the site requirements and timing windows
are adhered to
 apply chemicals in accordance with regulations and guidelines, and BMP’s
 stop the source of contamination
 capture (or be able to stop ditch discharge) and recirculate if possible
 treat prior to discharge
 maintain a vegetated buffer strip to help capture contaminants from
overland runoff

Woodwaste

Woodwaste, when exposed to water, can generate a leachate (liquid runoff)
that is toxic to fish and other aquatic organisms. Drainage water containing
woodwaste leachate cannot be released into a watercourse. Woodwaste piles
must be properly stored, be covered to prevent leaching from rainfall and
setback a minimum of 15 meters (suggested) from all watercourses. Do not
use woodwaste as backfill for drain tiles. Woodwaste should not be used as a
mulch for crops adjacent to a watercourse.
Drainage systems that have had woodwaste used as backfill should be
monitored for leachate. If the woodwaste was recently installed determine if
leachate in the drain water poses a pollution risk. If the system has been
installed more than five years ago the amount of leachate may be
significantly reduced.
Guidelines to protect fish and fish habitat from treated wood used in
aquatic environments in the Pacific Region.
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Monitoring

Monitor the water quality in drainage system outlets on a regular basis,
particularly after a long dry spell and after manure or pesticides have been
applied. The first flush from a rainfall after a dry spell is the best time to
monitor. Monitoring should determine if contaminants such as nutrients,
pesticides and pathogens are causing a pollution risk.
Water Quality Evaluation of Agricultural Runoff in the Lower Fraser Valley
Drainage Water Quality – Factsheet 18 in this Guide

Managing
Drainage Water
Quality

The best approach to managing the drainage water quality is to prevent
drainage water from becoming contaminated in the first place. The BMP’s to
be followed have been explained earlier in this section.
If it is likely that drainage water leaving the farm will be contaminated with
sediments, woodwaste, manure, pesticides or other deleterious substances the
following steps could be considered:
For smaller amounts of water such as runoff from impervious surfaces, feeding
areas or a milk house the drainage water may be diverted to a storage facility
and applied to crop land when conditions are appropriate.
Constructed ditches can have a control structure and sump located at the
downstream end that can block the flow if poor quality drainage water has
entered the ditch. The sump can then be used to pump the water back onto the
field at an appropriate time.
The sump at the end of a constructed ditch can also be used as a sediment trap
and maintained as necessary.
If poor quality drainage water is entering the subsurface drainage system
consider tying the drain lines into a collector pipe. A collector pipe will allow
for the subsurface drainage system to be controlled with one valve. The valve
can then be closed while farm operations such as manure or pesticide
application are being done.
An example of a collector pipe layout is shown in Field 4, Figure 1.

8
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DRAINAGE
MANAGEMENT PLAN
A carefully prepared and implemented Drainage Management Plan will help
alleviate environmental concerns with respect to drainage system operation
and maintenance while ensuring that adequate field drainage is obtained to
operate the farm. To be effective, a Drainage Management Plan should
include the following information:
 a drawing that identifies the location and classification of all
watercourses and wetlands
 channels that municipalities are responsible for maintaining
 a drawing that identifies the location of all drainage infrastructure such as
pump locations, collector pipe outlets, drain tiles and sediment traps
 identifies groundwater spring sources of water
 location of settling ponds and other sediment control structure
 identifies channel reaches with gravel substrate
 determines what type of work needs to be done and when
 identify the equipment to be used and steps employed to prevent spills
 plans where sediment and other spoil material will be dumped or reused
 identify appropriate times for doing work
 agency contact numbers to obtain approvals
The benefit of preparing a Drainage Management Plan is that the agreed upon
contact requirements in this guide will have been followed and many
maintenance activities on constructed ditches can be done on the farm without
contacting agencies. Without a plan, any watercourse maintenance work may
require contact with DFO, WLAP or LWBC. An example drawing that should
accompany the Drainage Management Plan is shown in Figure 1.

See the
Riparian Management
Field Workbook for
information on riparian
protection adjacent to
constructed ditches

All steps outlined in
Figure 2 must be
completed prior to doing
work.

This guide outlines a process that when followed allows a producer to do work
on many constructed ditches with limited contact with the agencies. WLAP
does not need to be contacted for any work on constructed ditches. The contact
with DFO is reduced for constructed ditches depending on the type of work to
be done, the timing for works and whether the ditch is wet or dry. The
factsheets included in this guide provide information for constructed ditches
that outline methods for doing works that will reduce impacts to both fish and
fish habitat. See Factsheet 3 for the agency contact requirement for constructed
ditches.
Some information in the factsheets may be also be useful for doing selected
maintenance works in and about a channelized or natural stream but contact
with agencies must be done first prior to doing any work in these channels. See
Factsheet 20 for the agency contact requirements for channelized and natural
streams.
The process for determining agency contact requirements for maintenance of
a watercourse is outlined by following steps identified in this guide.

Drainage Management Guide
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Figure 1
10
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Example Drainage Management Plan Drawing

Steps to Developing a Drainage Management Plan
Step 1:

Step 2:

Classify the Watercourses
 Classify the watercourse as constructed ditches,
channelized stream or natural stream. See factsheet 2.

Plan Your Maintenance Work and Schedule
 Identify maintenance needs and schedule yearly maintenance
activities

Step 3:

Determine Contact Requirements and Contact
Agencies If Required
 Constructed Ditches – Check Factsheet No.3

Step 4:

Check the Timing Window
 Check Factsheet 4 to determine the timing window for your
area.

Step 5:

Constructed Ditches –
Do work following best management
practices
Make sure your work is consistent with
the best management practices
described in Factsheets 5 through 18.

Step 5:

Channelized and Natural Streams
Contact agencies unless type of work to
be done is identified as requiring no
contact. Check Table 1 in Factsheet 20.

It is the responsibility of the proponent to ensure that works conducted in or
about a watercourse do not:
•

result in the harmful alteration, disruption or destruction of fish habitat (unless such
impacts have been authorized by DFO);

•

cause the deposit of a deleterious substance into waters frequented by fish; harm or kill
fish;

•

impede fish passage; or

•

restrict flows to fish-bearing habitat downstream of the work site.

Figure 2

Steps to Preparing a Drainage Management Plan
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STEP 1 CLASSIFY THE WATERCOURSES
The classification of a watercourse will help determine the risk to fish and
fish habitat as well as contact requirements with agencies prior to doing any
maintenance work in and about watercourses.
It is important to classify the watercourses correctly and to ensure that
contact procedures are followed. Factsheet 2 in this guide provides
information on the watercourse classification system. Figure 3 is a graphic
representation of the watercourse classification used in agricultural areas.
The same classification system is used in the Riparian Management Field
Workbook and for building setback standards. The classification includes:
Natural streams: have not been significantly altered from their historical
floodplain in any manner and have headwaters (usually from wetlands or
springs).
Channelized streams: are permanent and/or relocated streams that may have
been diverted, dredged, straightened and/or dyked.
Constructed ditches: convey drainage water from an individual farm or
supply water to an individual farm property.
Agricultural Watercourse Classification – Factsheet No. 2 in this guide

Figure 3
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Watercourse Classification System

Wetlands

Wetlands should be identified and mapped on the Drainage Management Plan.
Wetlands are “land that is saturated with water long enough to promote
wetland or aquatic processes as indicated by poorly drained soils, watertolerant vegetation, and various kinds of biological activity which are adapted
to a wet environment”. (National Wetlands Working Group, 1988). Wetlands
can be bogs, swamps, fens, floodplain side-channels, among others. These
waterbodies are important to fish and wildlife, fulfil a number of important
ecological functions and can be a benefit to farmers if used within a larger
management plan for the farm. Some of the wetland functions include:









Constructed Ditches

providing habitat and refuge to fish
storage and eventual release of surface water that may reduce flooding
potential and property damage
providing sustainable water for crops and livestock
reducing contamination and improving water quality for fish and farm
production
retaining and filtering sediments which decrease the need for dredging
and watercourse maintenance
recharge of local and regional groundwater supplies
reduction in peak floodwater flows
and erosion prevention

Constructed ditches:
 convey drainage water from an individual farm or supply irrigation water
to an individual farm property
 may be permanently or intermittently wetted
 are not fed by springs
 include collector ditches that only drain other constructed ditches
 are not covered by the provincial Water Act but are covered by the
federal Fisheries Act
Work on a constructed ditch when it is dry can be done at anytime providing
the best management practices outlined in the factsheets are followed and
discharge from the ditch is prevented from entering any other watercourse
while work is being done. Care must be taken to dispose of dredged material
in a manner to prevent it’s entry into any watercourse.
Dry constructed ditches
A constructed ditch is classified as being dry when the bottom is dry.
Constructed ditches that are dry for a portion of the year usually contain no
aquatic vegetation but may contain fish during wet periods.
Constructed ditches that are normally dry can temporarily impound water for
irrigation using a control structure. As long as these constructed ditches do
not allow discharge to an adjoining watercourse while maintenance work is
being done, and fish are not present within the ditch they can be maintained
as though they are a dry ditch. If fish have access during the irrigation period,
then the farmer must conduct a fish salvage program and notify DFO and
WLAP for a permit prior to work being done.

Drainage Management Guide
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Constructed ditches may also be blocked when dry to prevent fish access
providing that:
 there are no fish in the constructed ditch upstream of the blockage
 there are no fish taking refuge in isolated pools
 a control gate or blockage will prevent fish from entering the ditch
 the work is done as soon as possible
 the fish barrier is removed when maintenance work has been completed
and must be removed no later than November 1st.
Constructed ditches that have been blocked when dry to prevent fish access
can:



be maintained as though they are a dry constructed ditch even if they fill
with water after being blocked
benefit from an extended timing window to allow for maintenance work
to be done later in the fall but no later than November 1st

Wet Constructed ditches
Wet constructed ditches have water in the bottom that may sustain fish and
are wet all year round. In most cases fish have access to uncontrolled wet
ditches. If a constructed ditch intercepts groundwater sources (e.g a
spring) then special circumstances may apply and the constructed ditch
may be classified as a stream. Groundwater provides constant cool water
temperatures that provide refuge for salmonids during periods of high water
temperatures. If any part of the constructed ditch is fed by groundwater,
contact DFO (as per Appendix B requirements) before starting maintenance
work.
Many diversion channels for irrigation in the BC interior are wet constructed
ditches. If these channels end at an irrigation pump or other intake into an
irrigation system they can be treated as though they are a dry ditch, providing
that appropriate screening is in place to prevent fish from entering the
channel. Diversion channels that contain fish must be maintained as a wet
ditch. Maintenance work should be scheduled for the driest period to reduce
impacts from sedimentation.
Factsheet 3 contains a table that outline what work can be done on a wet
ditch without contacting agencies.
Agency Contact for Constructed Ditch Maintenance – Factsheet No. 3 in
this Guide
A Users Guide to Working in and Around Water

New Ditch Construction
All new ditch construction should be blocked during construction to prevent
fish access and to reduce downstream impacts from sedimentation.
New Ditch Construction – Factsheet No.6 in this Guide
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Channelized and
Natural Streams

Channelized and natural streams are protected by the BC Water Act and the
federal Fisheries Act protects fish and fish habitat in all watercourses,
including wetlands used by fish. It is recognized that in some instances
channelized and natural streams require maintenance to maintain hydraulic
function and flow capacity for drainage purposes. Routine maintenance will
require long term planning. Agency contact may be required for most
maintenance work. Step 3 of this guide and Factsheet No. 20 provide agency
contact requirements for doing maintenance works in natural and channelized
streams. Factsheet 2 provides additional characteristics and definitions of
natural and channelized streams.
Agency Contact Requirements for Channelized and Natural Streams –
Factsheet No.20 in this Guide
Agricultural Watercourse Classification – Factsheet No. 2 in this guide

Fish Presence

The agricultural watercourse classification system attempts to distinguish
between watercourses in order to provide a level of risk management related
to fish and fish habitat with less (constructed ditchesor more (channelized
and natural streams) natural or unaltered conditions. The distinction is based
on physical and hydrological characteristics, not on the presence or absence
of fish.
All watercourses without natural migration barriers (e.g. waterfalls) may
contain fish, provide fish habitat, or flow into other watercourses that provide
fish or fish habitat for all or part of the year. If you can’t see fish in
watercourses on or near your property, you still need to assume that fish are
present. The Fisheries Act protects fish habitat for all species. This
Guidebook provides information on how to do maintenance works that will
result in the least possible disruption of fish habitat. Should more information
be required, contact the local DFO Field Office for assistance.
Some fish species may be present only during certain seasons or for brief
periods during the year. In addition, the Fisheries Act protects fish habitat
not only in streams and constructed ditches but also in downstream water
bodies. Fish are so sensitive to changes in water quality that their habitat can
be affected miles downstream from some disturbances.
If it is determined that fish are present, fish salvage is required, as the fish
must be temporarily removed and relocated from the area where you’re
working, in an approved manner. Appropriate persons with proper training
will be required. A fish salvage permit from DFO for salmon and WLAP
for other species under provincial jurisdiction is required prior to initiate
maintenance work.
Fish Salvage – Factsheet No. 17 in this Guide
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STEP 2 PLAN YOUR MAINTENANCE WORK AND SCHEDULE
Fields prone to saturation or flooding during the growing season will have
poor trafficability and most likely require improved drainage. Identifying the
cause and initiating improvements to the drainage system will require an
assessment of soils, crops, topography and watercourse ad wetland
hydrology.
B.C. Agricultural Drainage Manual

Once a drainage system has been installed a maintenance schedule should be
developed that takes into account:


cropping rotation, so that maintenance work is done at a time that least
impacts the crop



fish and fish habitat values



when fields are vulnerable to flooding and the proposed timing of works



the amount of work to be done and the equipment required for the job



the measures that can be taken to minimize maintenance requirements
(e.g. erosion control, sediment traps, maintaining and planting vegetation
buffers)



how often the works need to be done



measures that can be taken to reduce maintenance works



opportunities to synchronize on farm maintenance with municipal works
in your area

Maintenance needs should be reassessed each year to determine if the
maintenance schedule that has been prepared is still appropriate and
necessary.
For large amounts of maintenance works or large projects it is always a good
idea to prepare a plan. Works in and about a natural and channelized
watercourses will require contact with agencies. See Step 3 and Factsheet 20
in Appendix B. In some instances some work may be done without
contacting agencies. Additional detail is provided in the factsheets.
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STEP 3 DETERMINE CONTACT REQUIREMENTS AND CONTACT
AGENCIES IF REQUIRED
How Does the Law
Affect My Work ?

The Water Act applies to natural watercourses and sources of water supply
but not constructed ditches. (See definitions for the definition of a stream
under the BC Water Act). This guide provides some information related to
portions of the BC Water Act as it pertains to channelized and natural streams
in Appendix B. The Fisheries Act covers all watercourses including
constructed ditches and wetlands on which fish depend either directly or
indirectly.
The federal and provincial governments have shared but somewhat different
responsibilities for the protection of fish, fish habitat, and water. They cooperate with one another and with associations of agricultural producers to
try to ensure that regulatory impact requirements for maintenance activities
are minimized as much as possible.

Canada Fisheries Act

DFO is responsible for enforcing the Fisheries Act by protecting fish, fish
habitat and the quality of water that fish use. The Act defines fish habitat as
“spawning grounds and nursery, rearing, food supply and migration areas on
which fish depend directly or indirectly in order to carry out their life
processes” – in other words, all parts of the environment on which fish
depend throughout their life cycles, including watercourses, wetlands and
riparian areas along the banks. Some salmon migrate from the ocean as far
as the foothills of the Rockies to spawn, and juvenile offspring returning to
the ocean may move into constructed ditches, irrigation ditches and wetlands
connected to streams during all or part of the year to access rearing habitat.
Under the Fisheries Act, you have to make sure that works conducted in or
about a watercourse do not:
 harmfully alter, disrupt or destroy fish habitat (section 35);
 deposit or permit the deposit of a deleterious substance (e.g., sediment,
manure) into waters frequented by fish (that fish use) or place the
substance where it may enter any such water (section 36);
 harm or kill fish (section 32);
 block fish passage (e.g., with dams or improperly installed culverts)
(section 20); or
 block flows to fish-bearing habitat downstream from the work site.
In addition, intakes for irrigation ditches must be protected with a fish guard,
screen or netting to prevent fish from entering (section 30).
The greater the risk of harming fish habitat, the more likely it is that you’ll
have to get DFO approval before starting the work. When conducting certain
works or any works in certain fish habitats, an Authorization under section
35 (2) of the Fisheries Act may be required. If you’re not sure whether
proposed works will have an impact on fish habitat, contact DFO for
clarification (see Appendix B for contact information).
Federal Fisheries Act and Watercourse Maintenance - Factsheet No. 1 in
this Guide
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B.C. Water Act The Water Act applies only to channelized and natural streams, not to

constructed ditches. The Water Act defines a stream as “a natural
watercourse or source of water supply, whether usually containing water or
not, groundwater, and a lake, river creek, spring, ravine, swamp or gulch.”
This means that you can do maintenance work on a constructed ditch without
notifying WLAP or LWBC.

Notification under the BC Water Act

To check WLAP
notification or LWBC
approval requirements go
to www.lwbc.bc.ca

The main purpose of the Water Act is to protect water supplies for licensed
users such as industry and public water suppliers. Section 9 of the Water Act
along with the Water Act Part 7 Regulation regulates changes in or about a
stream and ensures that water quality, riparian habitat, and the rights of water
licensed water users are not compromised. Under the Water Act Regulation,
you can carry out specified stream works (those that do not involve any
diversion of water, are completed within a short period of time, and have
little impact on the environment), provided that you first notify your regional
WLAP office (Factsheet 19) and follow the regulation. The Water Act
Regulation provides a complete list of those works that may be done with
notification.
Notification means that you don’t need approval although WLAP may
contact you if it has any questions or concerns about the proposed project.
To determine what process you need to follow refer to Factsheets 3 and 20 of
this guide. For more information contact your regional WLAP offices. Table
1 in the regulation summarizes the notification requirements.

Approval Under the BC Water Act
Works in and about a stream that are not covered under the Regulation may
need an approval under the BC Water Act. Works that require a water
diversion or have a potential to harm the environment may require a formal
approval from Land and Water British Columbia (LWBC). LWBC is a
Crown Corporation that administers the approval process.

Contacting Agencies

Once you’ve classified the watercourse, you need to follow the steps outlined
in Figure 2 then determine whether you need to notify WLAP or obtain
approval from LWBC and/or authorization under the Fisheries Act from
DFO, or both agencies before you begin maintenance activities.
Authorization requires formal written consent from DFO and may include
conditions to ensure the work minimizes the risk to fish habitat and water
quality.
Information on notification from WLAP and approvals from LWBC can be
found at:
www.lwbc.bc.ca
Information on DFO authorization can be found at:
http://www.dfo-mpo.gc.ca
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Constructed Ditches.
Factsheet No. 3 refers to constructed ditches and provides a table that
outlines the contact that is required for wet constructed ditches. There is no
need to notify WLAP or obtain an approval from LWBC for work on
constructed ditches. You may need to contact DFO by using a Ditch
Maintenance Form (DMF) to obtain authorization from DFO for some
activities. In many cases work can be done by forwarding the Ditch
Maintenance Form in Factsheet 3 to DFO 14 days prior to work being done.
Agency Contact for Constructed Ditch Maintenance – Factsheet No.3 in
this Guide
Fishery Timing Windows for Maintenance Work in Constructed Ditches –
Factsheet No.4 in this Guide
Constructed Ditch Maintenance – Factsheet No.5 in this Guide

Proceed to Appendix B,
Factsheet 20 if you are
planning work in
Channelized or Natural
Streams

Channelized and Natural Streams.
Factsheet No. 20, Appendix B provides contact requirements, guidance and
Best Management Practice information for channelized and natural streams.
There are some maintenance works that can be done with minimal contact as
outlined in Table 1 Factsheet 20. The table provides guidance on when
notification to WLAP, approval from LWBC or authorization from DFO is
required.
Wetlands are connected to streams, are fish habitat and are therefore
considered as streams by DFO and WLAP.
Agency Contact Requirements for Channelized and Natural Streams –
Appendix B - Factsheet No.20 in this Guide

What Work Can I Do
Without Contacting
Agencies?

LWBC and WLAP do not need to be contacted for works on constructed
ditches. Some works in constructed ditches can be done without prior contact
with DFO. Check Factsheet 3. You do not need to contact DFO when there’s
little or no likelihood of harm to fish or fish habitat. This means:
 Any maintenance work in dry constructed ditches;
 Maintenance work in wet constructed ditches that have been blocked off to
prevent fish access;
 Some maintenance works in wet constructed ditches (see Table in
Factsheet 3) within allowable timing window and while following BMP’s
described in this guide;
 Maintenance of in-stream structures licensed under the Water Act; and
 Construction of a ditch that empties into another constructed ditch.
How to proceed:
 Check the Table in Factsheet 3 to see if the work you are planning
requires agency contact.
 Follow the guidelines in the relevant factsheet for the work you are doing
and the BMP’s outlined in step 5.
If unsure whether the proposed works will affect fish or fish habitat, contact
DFO for advice (see Factsheet 20). You do not need to contact LWBC for
maintenance work on constructed ditches.
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How Do I Contact DFO
for Work in
Constructed Ditches ?

You may need to notify DFO when you’re doing work in wet constructed
ditches.
How to proceed
Check Table 1 in Factsheet 3 to see if you need to notify DFO using the
Ditch Maintenance Form.
 If contact is required, copy the form from Factsheet 3.
 Complete the form and fax, mail or hand-deliver it to the DFO office
responsible for your area. For contact information, see Factsheet 19.
 Make sure that the form reaches DFO a minimum of 14 days before you
plan to start the work.
 If you don’t hear from DFO by the end of the 14-day period, you can start
the proposed work in the wet constructed ditch during the approved timing
window and following the guidelines that are relevant to your activity as
described in the Factsheets that are a part of this guide. Please note that if
fish are present, a fish salvage will be required. See Step 5.


Depending on the type of constructed ditch, the watercourse into which it
empties, fish species present, length of the ditch to be cleaned, etc., DFO
may have some concerns. DFO staff will then contact you within the 14-day
period and provide advice on how to proceed.

How do I Obtain DFO
Authorization When
Required ?

You need DFO authorization for most works in channelized and natural
streams, some works identified in Table 1 - Factsheet 3, and works in
constructed ditches outside the Timing Window. Where work will result in
the harmful alteration, disruption or destruction (HADD) of fish habitat,
DFO authorization under the Fisheries Act is required and authorizes specific
impacts on fish habitat and describes what you need to do to minimize the
impact.
The harmful alteration, disruption or destruction of fish habitat is likely to
occur when any of the following work is done:
 Removal of riparian vegetation, which provides an important source of
insects for fish diets, woody debris for protection from predators, and
shading to maintain suitable water temperature.
 Increased flow or introduction of sediment (a deleterious substance under
the Act), which can impact fish directly or indirectly, and can smother fish
spawning gravels (and incubating eggs or developing juvenile fish) and
invertebrates that provide a food source for fish.
 Removal of in-stream vegetation, which provides fish shelter and food.
 Infilling of stream channel with debris or culverts, causing a loss of
spawning substrates, living space and potential food supply.
How to proceed:
Check the Table in Factsheet 3 for works in and about constructed ditches, to
see whether you need to contact DFO prior to starting your project.
For works in and about channelized or natural streams proceed to Appendix B
and refer to Factsheet 20.
Agency Contact Requirements for Channelized and Natural Streams –
Appendix B - Factsheet No.20 in this Guide
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To obtain DFO project review and authorization, if required, you must submit a
written proposal that provides the following information:


















proponent information
project title
location of works
agent name
environmental monitor
proposed start and finish dates
notification to WLAP?
tenure of the land and any restrictive covenants
written project rationale
description of proposed activities
description of fish and fish habitat
fish habitat impact assessment
mitigation proposed
habitat compensation plans
maps
photographs
signature and date
Project Review Information Requirements for Works Affecting Fish
Habitat – Appendix B

If you need assistance filling in the details, consider hiring an environmental
consultant to help develop your project proposal, determine the fish and
species present and conduct fish salvage if fish are present. A provincial
permit is required to salvage fish in freshwater. (Environmental consultants
are usually listed in the Yellow Pages of the phone book).
To allow DFO adequate time to process the application (including
conducting a site visit to assess the proposed works, if necessary) prior to the
Timing Window, you should submit the proposal well in advance of the
planned work, and preferably by May 1 of the year you plan to do it. One of
the advantages of a protocol agreement or long-term plan is that you may be
able to obtain multi-year approvals for longer terms so you don’t need to
apply every year.
If DFO concludes that the risk of harm to fish or their habitat is too great or
unknown, it may withhold approval until more information is obtained or
more consultation is done to ensure the proposed works minimize the risk to
fish habitat and water quality.
Project Review Information Requirements for Works Affecting Fish
Habitat
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When Do I Need to
Notify WLAP or Obtain
Approval from LWBC ?

The Water Act regulations allow for written notification to the Ministry of
Water Land and Air Protection (WLAP) for some works in and about
channelized and natural streams where:
 diversion of water is not required;
 the work may be completed within a short period of time; and
 the work has little impact on the environment.
With notification to WLAP, some of the works allowed to be done under the
Regulation includes:
 Installation, maintenance or removal of stream culverts, clear span bridges,
fences, or pipeline crossings
 Removal of beaver dams
 Repair or maintenance of dykes and of vegetation by annual cutting.
A Users Guide to Working in and Around Water

LWBC approval is required for all activities on channelized and natural
streams that are not listed in the Water Act regulations.
How to proceed:
Check the Table in Factsheet 20 to see if you need to notify WLAP or
obtain approval from LWBC about the proposed project.
 If so, notify your regional WLAP office (See Factsheet 20) at least 45 days
before the start of the proposed activity.
 If required obtain an approval form from regional LWBC offices or check
Appendix B. Completed applications should be submitted by May 1 so
they can be processed well in advance of the timing window for work to be
done.
 If there are fish in the stream, obtain fish salvage permit from DFO and
WLAP before beginning work and then conduct salvage operations.


The WLAP habitat officer will review the notification form and may set
conditions which must be followed in carrying out the work. If you haven’t
heard back from them within 45 days, you can proceed with the work.
LWBC staff will do a technical review of your approval application and
forward a set of conditions for the works if approval is to be granted. The
works cannot proceed until an Approval document has been issued.

How Far in Advance
Should I Contact DFO
LWBC or WLAP ?
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If you need to contact DFO, LWBC or WLAP, do so as early as possible
before your planned dates of work in order to avoid delays. For work in
Timing Windows outlined in this guide make sure the agency gets the
information it needs at least:
 14 days in advance for DFO notification using a Ditch Maintenance Form
 45 days in advance for WLAP notification
 by May 1 for LWBC approval
 by May 1 for DFO authorization
 14 days in advance for a DFO fish salvage permit

STEP 4 CHECK THE TIMING WINDOW
The sensitivity of fish to habitat disturbance varies according to different
stages in their life-cycles. For salmonids (salmon and trout), for instance, the
most sensitive stages are during up-stream migration, spawning, and rearing
of juveniles. The time of year when fish are most sensitive to disturbance
may vary by watershed and region.
To ensure that the impact of ditch maintenance on fisheries values is
minimized DFO and WLAP have developed Timing Windows for various
regions of the province. See Factsheet 4, Fishery Timing Windows for
Maintenance Work. If you need additional information, contact DFO or
WLAP (see contact information in Factsheet 19).
If you are unable to complete ditch maintenance work during the Timing
Window, DFO will consider granting an extension depending on weather
conditions, habitat type or function and fish use, including migration timing
of adult salmonids.
Timing Windows for Agricultural Watercourse Maintenance – Factsheet
No.4 in this Guide
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STEP 5 USE BEST MANAGEMENT PRACTICES
For constructed ditches, this Drainage Management Guide provides the
information on best practices that can be used. Work must be consistent with
the guidelines provided in the Factsheets included in this Drainage
Management Guide. The Factsheets describe ways to prevent and reduce
impacts on fish and fish habitat. It is everyone’s responsibility to avoid
damage to fish habitat or water. Anyone doing maintenance work is
responsible for assessing each situation and ensuring compliance with
Fisheries Act requirements.
The Ministry of Water, Land and Air Protection has prepared a guide
Standards and Best Practices for Instream Work that provides
information to ensure that proposed works in and around natural and
channelized streams are carried out in compliance with various
legislation, regulations and policies. The guide provides advice on best
management practices to minimize environmental impacts of instream
work. The guide can be found on the web site. See the references
section on the next page.
Factsheets in this series that provide information on conditions and
guidelines for doing maintenance work and other activities in and about
watercourses are shown below.

Best Management Practices Information
Drainage Management
Guide Factsheet Series
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Title

Factsheet 5

Constructed Ditch Maintenance

Factsheet 6

New Ditch Construction

Factsheet 7

Filling in Constructed Ditches

Factsheet 8

Sediment Control

Factsheet 9

Sediment Traps

Factsheet 10

Ditch Bank Stabilization Techniques

Factsheet 11

Bank Re-vegetation for Agricultural Land

Factsheet 12

Rock Revetments for Constructed Ditches

Factsheet 13

Bio-Engineering Techniques

Factsheet 14

Bridge Construction

Factsheet 15

Culvert Installation in Constructed Ditches

Factsheet 16

Beaver Dam Management

Factsheet 17

Fish Salvage

Factsheet 18

Drainage Water Quality

4

DEFINITIONS AND REFERENCES

Definitions
BC Water Act Definition of Stream – “stream" includes a natural watercourse or source of water supply,
whether usually containing water or not, ground water, and a lake, river, creek, spring, ravine, swamp and
gulch.
BMP – best management practices or guidelines
Controlled Drainage System - a drainage system where the outflow is controlled by a device that controls the
effective depth of the system or prevents discharge of the drainage system to downstream watercourses.
Fisheries Act Section 34 (1) - "fish habitat" means spawning grounds and nursery, rearing, food supply and
migration areas on which fish depend directly or indirectly in order to carry out their life processes.
Pool – A portion of a stream with reduced current velocity, often with water deeper than surrounding areas. A
smooth relatively undisturbed surface that is frequently usable by fish for resting and cover. A pool can also be
a small body of standing water.
Riffle – a shallow rapid where water flows swiftly over completely or partially submerged obstructions to
produce surface disturbances, but where standing waves are absent.
Trafficability – a term used to describe sufficient soil strength to support traffic from machinery and/or
livestock without compacting the soil beyond the point where water and roots have difficulty penetrating
surface layers.
Watercourses – For the purposes of this guide watercourses refers to natural channels, channelized streams and
constructed ditches.
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References
The following references have been cited a number of times throughout the guide. The table provides web links
to the information.
Title

Publisher

Material

Cost

Location

MAFF

Factsheet

-

MAFF

Publication

$10.00

http://www.agf.gov.bc.ca/resmgmt/publ
ist/Water.htm
http://www.lwbc.bc.ca/03water/licencin
g/docs/working_around_water.pdf
Irrigation Industry Association of BC
www.irrigationbc.com

Controlled Drainage and
Subirrigation
Fisheries and Habitat Policy
Information

MAFF

Factsheet

-

Guidelines to Protect Fish
and Fish Habitat from
Treated Wood Used in
Aquatic Environments in
the Pacific Region
Maintenance Checking of
Performance of Subsurface
Drainage Systems
Standards and Best Practices
for Instream Works

DFO

Factsheet

http://www.agf.gov.bc.ca/resmgmt/publ
ist/Water.htm
http://www.dfo-mpo.gc.ca/canwaterseauxcan/inforcentre/legislationlois/policies/fhm-policy/index_e.asp
http://www-heb.pac.dfompo.gc.ca/publications/publications_e.
htm

MAFF

Factsheet

-

http://www.agf.gov.bc.ca/resmgmt/publ
ist/Water.htm

MWLAP

Guide

Agriculture Drainage
Criteria
A Users Guide to Working
in and Around Water
BC Agricultural Drainage
Manual

Project Review Information
Requirements for Works
Affecting Fish Habitat
Watershed Stewardship For
Agriculture

MWLAP

DFO

DFO

http://wlapwww.gov.bc.ca/sry/interim_i
sw_standards_&_best_practices_march
03.pdf
http://www-heb.pac.dfompo.gc.ca/publications/publications_e.
htm
http://www-heb.pac.dfompo.gc.ca/publications/publications_e.h
tm

Literature Cited
The following list provides related information that may be useful.
A User’s Guide to Working In and Around Water: Understanding the Regulation under the British
Columbia’s Water Act. 2004.
 Text and glossary contains definitions of watercourses, streams and wetlands etc.
Land Development Guidelines for the Protection of Aquatic Habitat. 1992. Province of British Columbia
and Department of Fisheries and Oceans.
 http://www-heb.pac.dfo-mpo.gc.ca/publications/pdf/165353.pdf
 This document is primarily directed towards urban and commercial developments, however, several of
the definitions and guidelines can be applied to agricultural lands. Section 1 (pages 9-11) defines fish
habitat and Section 2 (pages 15-22) recommends riparian area setbacks for various stream types.
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Reference Guide: The Canada British Columbia Environmental Farm Plan Program. 2004. BC
Ministry of Agriculture, Food and Fisheries Resource Management Branch.
 http://www.bcac.bc.ca/efp_documents.htm
 Chapter 7 (pages143-156) defines and contains information on buffer and riparian area legislation and
beneficial management practices.
Caring for the Green Zone: Riparian Areas and Grazing Management - 3rd Edition. 2003 Alberta: Cows
and Fish Program.
 http://www.cowsandfish.org/pdfs/greenzone3rd/greenzone3rd.pdf
 Page 3 describes how to loosely delineate a riparian area, page 19 describes well-managed and poorlymanaged riparian areas and page 20 describes the relationship between fish and riparian areas.
Establishing Fisheries Management and Reserve Zones in Settlement Areas of Coastal British Columbia.
1997. Canadian Manuscript Report of Fisheries and Aquatic Sciences No.2351.
 http://www.dfo-mpo.gc.ca/Library/213234.pdf
 This document describes how scientifically derived setbacks can be established by matching specific
riparian habitat values with knowledge of fish use, species habitat requirements, local features and
geomorphic and fluvial processes. Section 3 (pages 26-47) describes how to delineate a Fisheries
Management Zone (FMZ).
Freshwater Intake End-of-Pipe Fish Screen Guideline. 1995 Fisheries and Oceans Canada.
 http://www.dfo-mpo.gc.ca/Library/223669.pdf
 Or see http://www-heb.pac.dfo-mpo.gc.ca/publications/publications_e.htm
Standards and Best Practices for Instream Works. 2004. BC Ministry of Water, Land and Air
Protection.
 http://wlapwww.gov.bc.ca/sry/iswstdsbpsmarch2004.pdf
 Page 3 describes fish habitat.
 This document provides best management practices for various types of work that would be relevant in
an agricultural setting, including stream crossings (pg. 40-51), stream channel maintenance (pg. 52-60),
stream bank stabilization (pg. 61-71) and habitat enhancement and restoration (pg. 83-92).
Guidelines on Storage, Use & Disposal of Wood Residue for the Protection of Fish & Fish habitat in
British Columbia. 1995. DOE/DFO FRAP Report 95-18 prepared by S. D. Liu, M. D. Nassichuk, and S. C.
Samis. http://www.rem.sfu.ca/FRAP/9518.pdf
The Stewardship Series, available at: http://www.stewardshipcentre.bc.ca/sc_bc/stew_series/bc_stewseries.asp
Stream Stewardship: A Guide for Planners and Developers. 1994. Province of British Columbia and
Department of Fisheries and Oceans.
 Page 3 describes freshwater habitat requirements for fish production
 Pages 26-27 describes the approval process for projects affecting fish habitat.
 Page 29 describes leave areas and their importance to fish habitat.
Watershed Stewardship: A Guide for Agriculture. 1997. Province of British Columbia and Department
of Fisheries and Oceans.
 This document introduces general stewardship practices for farms and is a general guide for all
agricultural producers on how to identify watershed features and functions.
Access Near Aquatic Areas: A Guide to Sensitive Planning, Design and Management. 1996. Province
of British Columbia and Department of Fisheries and Oceans.
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This document defines aquatic environmentally sensitive areas (ESA) and describes the ecological
principles that should be addressed when designing access plans near ESA’s.
This document is mainly targeted towards recreational access near aquatic areas; however, principles in
this document can be extrapolated to include agricultural purposes.

Environmental Best Management Practices for Urban and Rural Land Development in British
Columbia. 2004 Ministry of Water, Land and Air Protection.
http://wlapwww.gov.bc.ca/wld/BMP/bmpintro.html
Fish-stream Crossing Guidebook. March 2002 BC Ministry of Forests Province of British Columbia.
Forest practices Code of BC Guidebook.
 Provides technical and process guidance, guidelines and BMPs for proper stream crossing design and
installation on fish bearing streams. Developed by Province of BC, DFO, and Forest Industry.
http://www.for.gov.bc.ca/tasb/legsregs/fpc/FPCGUIDE/Guidetoc.htm
Mapping Resources:
Various mapping resources prepared by federal, provincial, local and regional districts exist for many areas.
These maps include information on streams, wetlands, habitat features, fish presence etc. A few of the mapping
resources available include:
 Surrey Watercourse Classification Maps
 Langley Watercourse Classification Maps
 Delta Watersheds
 Fraser Valley Regional District Watercourse Mapping
 City of Chilliwack SHIM Survey
 Comox Valley Project Watershed
 Community Mapping Network
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Order No. 527.100-1
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FEDERAL FISHERIES ACT
and Watercourse Maintenance
Introduction

Agriculture is an integral component of British
Columbia’s economy. Many agricultural areas
provide habitat for fish that are also integral to BC’s
economy. The agencies responsible for the
management of these economic components have
partnered to provide advice on undertaking
watercourse maintenance activities in as sensitive a
manner as possible to prevent harm to fisheries
resources while ensuring that agricultural drainage and
other maintenance needs are met.

of preferences is used in the policy embedded in the
project review procedures, including maintaining
natural productivity through avoiding and minimizing
impacts wherever possible.
The purpose of this fact sheet is to provide general
information on the Fisheries Act, DFO’s policy and
potential impacts to fish habitat that may result from
agricultural maintenance works undertaken within or
adjacent to watercourses. It also provides general
contact information for further advice and information.

Fisheries Act

Under the federal Fisheries Act, Fisheries and Oceans
Canada (DFO) is responsible for the management and
protection of fish and fish habitat. Fish habitat is
inclusive of areas that provide physical habitat as well
as food and nutrient sources to downstream habitats.
The Act applies to fish and fish habitat associated with
freshwater rivers, streams, creeks and ditches as well
as seasonally wetted habitat such as flood plains and
intermittent streams. It also includes all marine
coastal habitats and estuaries.

Impacts

The Fisheries Act prohibits any work or undertaking
that results in the harmful alteration, disruption or
destruction of fish habitat (HADD), unless this HADD
has been authorized by the Minister of DFO. It also
prohibits the deposit of deleterious (harmful)
substances.
DFO has a Policy for the Management of Fish Habitat
that guides administration of the habitat protection
provisions of the Act. Protection and conservation of
fish habitat is achieved through a number of
complimentary strategies, including planning,
protection and compliance, cooperative action, and
public information. The guiding principle of no net
loss is fundamental to this habitat conservation goal.
DFO has procedures to apply the no net loss principle,
which include planning, notification by the proponent,
consultation, project review an decision. A hierarchy

While some maintenance activities may benefit fish
and fish habitat, other maintenance activities can have
significant negative impacts to fisheries resources,
particularly if Best Management Practices are not
followed. Benefits of maintenance activities may
include removal of blockages to fish migration and the
provision of increased channel area for salmonid
rearing. Negative impacts to fish and fish habitat
depend on the type of works being undertaken.
Some of the more common impacts from maintenance
activities can include:
•
•

Page 1 of 2

The dredging of fish, or aquatic insects on which
fish feed, right out of the watercourse!
Sedimentation of the watercourse, which can clog
fish gills causing death (suffocation) or injury or
can impair their ability to forage for food. Large
amounts of sediment can infill usable habitat, such
as pools and riffles, upon which fish depend.

•

Heavy machinery may be a problem if fuel or oil
leaks as these are deleterious (toxic) to fish.

•

Removal of streamside and in-stream vegetation
can effectively remove the ‘supermarket’ for fish
since they rely upon vegetation as a food source of
terrestrial and aquatic invertebrates. Vegetation
acts to provide shade, which regulates water
temperatures, and provides cover from predators –
its removal affects their ability to survive seasonal
temperature changes and predation.

•

Removal of shrubs and trees can remove the
source for insect drop and large woody debris, an
important feature of fish habitat for in-stream
protection from predators as well as a channelshaping and habitat forming component.
Channel structure changes, such as straightening
or widening a watercourse, alters important habitat
components such as pools and riffles as well as
edge habitats that provide food and shelter. It also
alters water flow velocities which can cause
erosion or create high-flow conditions that may
decrease salmonid survival.

•

The good news is that the adverse effects of ditch
maintenance can be avoided or minimized by
modifying the way maintenance work is done. Use of
Best Management Practices, conducting fish salvages
prior to undertaking works, conducting works during
fisheries timing windows and using site-specific
mitigation measures to avoid negative impacts to fish
habitat are some ways that impacts can be minimized.

Note

If you are unsure if the work or undertaking will
impact fish habitat, contact the DFO Habitat
Management representative in your area for more
information and consultation.

See Factsheet No 19 in this series: Agency Contacts
for Environmental Issues

Reference

Fisheries Act Information and Procedural Guidelines
under the DFO Fish Habitat Management Policy.

Summary

The Environmental Farm Plan (EFP) Drainage
Management Guide and Factsheet series is designed to
provide guidance on agricultural maintenance
activities, while protecting fish and fish habitat. The
Factsheets provide guidance on agency contact
requirements and information regarding works that
may cause the harmful alteration, disruption or
destruction of fish habitat (HADD) as well as how to
complete works in an environmentally sensitive
manner. Best management practices and other specific
techniques that will avoid or minimize impacts to fish
and fish habit are outlined.

Under the Fisheries Act, you have to make sure
that works conducted in or about a watercourse do
not:
• harmfully alter, disrupt or destroy fish
habitat (section 35);
• deposit or permit the deposit of a deleterious
substance (e.g., sediment, manure) into
waters frequented by fish (that fish use ) or
place the where the substance may enter any
such water (section 36);
• harm or kill fish (section 32);
• block fish passage (e.g., with dams or
improperly installed culverts) (section 20); or
• block flows to fish-bearing habitat
downstream from the work site.
 Freshwater Intake End-of-Pipe Fish
Screen Guideline, DFO

The Factsheets that pertain to the type of work you
are proposing is likely to require DFO (or other
agency) approval. If the work does not require
approval, review the appropriate factsheets before
conducting works in or about fish habitat.
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Environmental
Drainage Management Guide – No. 2 in Series

Order No. 533.500-1
March 2005

AGRICULTURAL WATERCOURSE
Classification
Introduction
The watercourse classification system that is outlined
in this factsheet is used in agricultural areas to
determine building setbacks, conduct riparian
assessments and establish guidelines for drainage
management.
To use the information provided in the Drainage
Management Guide the watercourse type must be
established before determining which guidelines can
be followed. The watercourse classification helps to
provide a framework from which management
prescriptions are set. The intent of the watercourse
classification is to reduce the need for agency approval
for specific low-risk activities on constructed ditches
while ensuring protection and conservation of fish and
fish habitat. For example, some activities on
constructed ditches may be done without agency
contact. Most works on channelized and natural
streams will require agency contact.
This Factsheet outlines watercourse classification
definitions for agricultural areas in BC.
This watercourse classification system uses physical
and hydrological parameters of a watercourse to

determine its ‘type’. Using physical and hydrological
parameters, watercourses can be classified into two
main categories and two sub-sets: constructed ditches
(wet or dry) and streams (channelized or natural). In
any type of watercourse fish may or may not be
present at certain times of the year. Fish presence may
alter a management prescription.
Prior to undertaking maintenance activities there are
three main questions that need to be considered prior
to undertaking any works:
1. Is the work being undertaken in a stream or a
ditch?
2. Is the watercourse dry at any time of year?
3. Is there fish present at any time of year?
Information to help answer these questions is provided
within this Factsheet. If you are unable to answer
these questions, contact your local agency for
guidance.
Prior to undertaking any work on a constructed ditch
or stream, refer to Fact Sheets No. 3 and No. 20 of this
series, which outline WLAP, LWBC and DFO contact
requirements.

Question 1: Is the work being done in a stream or a constructed ditch ?
Constructed Ditches ( wet or dry )
Constructed ditches are defined as:
• Convey drainage water from an individual farm or supply irrigation water to
an individual farm property.
• Not having any headwaters, may be permanently or intermittently wet and do
not form a part of the natural waterways that drain a watershed.
• Irrigation diversion channels that divert water from a stream and dead end at
an irrigation system. Water is not returned to a stream.
• If two or more constructed ditches drain into a collector ditch, the collector ditch is considered a constructed ditch
as long as it only drains other constructed ditches.
• They may or may not have fish or aquatic life presence.
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Dry Ditch – A dry ditch has a dry invert (bottom) at
some time of year. Generally dry ditches do not have
significant natural aquatic vegetation growth. Ditches
that are normally dry but impound water with a control
structure for irrigation or other purposes can be
considered dry for the purposes of conducting
drainage maintenance.

more like a natural stream to protect the fishery
resource.
Constructed ditches that do not supply irrigation
water are not identified under the Water Act but
are recognized by the federal Fisheries Act. The
federal Fisheries Act applies to both dry and wet
constructed ditches as they may provide habitat
for fish at certain times of the year.

Wet Ditch – A wet ditch contains water at all times.
A ‘wet ditch’ that intercepts a groundwater source
(e.g. spring) and is accessible by fish should be
managed

Streams ( Channelized or Natural )
Streams include all watercourses that are not classified
as a constructed ditch. Streams can be categorized as
either channelized or natural. The BC Water Act and
Fisheries Act do not differentiate between channelized
and natural streams with respect to licensing,
legislative or regulatory requirements for conducting
works in and about a stream.
Streams are defined by the following parameters:
• They have upland headwaters or other
groundwater (spring) source for water flows.
• Are integral to the natural drainage of a watershed
system.
• Have fish habitat characteristics which may
include: aquatic or riparian vegetation, support
aquatic invertebrates, seasonal or year round water
flow and/ or other characteristics typical of
streams.
• Are identified under the Water Act of BC.
• May or may not have fish or aquatic life presence.

Channelized Stream
A channelized stream is a permanent or relocated
stream that has been diverted, dyked, straightened or
dredged. Channelized streams are characterized by:
• Typically flow along property, field boundaries or
roadways.
• Are generally straight channels that may show
signs of natural channel processes.
• Are an integral
part of natural
drainage but
have been
altered or built
to convey water
for agricultural
purposes such as
drainage or
irrigation.
• Irrigation diversion channels that route overflow
water back to the stream are considered
channelized streams.
It is recognized that in some instances, channelized
streams require maintenance to maintain hydraulic
function and flow capacity. Routine maintenance of
such watercourses requires long term planning as well
as providing provisions for improving the productive
capacity of fish habitat.

Tip: Constructed Ditches and Natural Streams
are the easiest to identify using the
classification system. Once these are identified
channelized streams are the watercourses that
are left over.

Natural Stream
Natural streams have not been substantially altered or
manipulated by humans. Natural streams often have
the following characteristics:
• In stream submergent and emergent aquatic
vegetation.
• Pool and riffle habitat.
• Riparian vegetative cover.
• Variations in channel bed morphology such as
organic materials, sands, gravels or a combination
thereof.
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Question 2: Is the watercourse DRY at any time of year ?
During certain times of year a constructed ditch or
stream may be dry. In the north and eastern parts of
BC this may be during winter, whereas in
southwestern BC this may be during summer. In
general, for the protection of aquatic habitat, DFO
recommends that work be undertaken when
watercourses are dry. This limits the potential for
direct impacts to fish and does not therefore require
permitting for the salvage of fish. Risk to fisheries
resources is substantially reduced when works are
conducted during dry conditions.

The federal Fisheries Act applies to channelized
and natural streams since they may provide fish
habitat at some or all times of the year. The BC
Water Act also applies to streams. The legislation
does not differentiate between natural or
channelized streams with respect to licencing,
legislative or regulatory requirements for
conducting maintenance works in and around a
stream.
Figure 1 (below) graphically illustrates the relationship
between the various classifications (types) of
watercourses. Constructed ditches often flow into
channelized and natural streams.

Figure 1

Schematic diagram relating photographic examples of Agricultural Watercourse Classification.

Question 3: Are there FISH PRESENT at any time of year ?
In some areas watercourse classification maps
showing fish presence or absence have been prepared
by local governments with support from DFO and
WLAP. Fish presence is generally designated by the
color of the lines depicting the watercourse, as
indicated below. Fish presence includes all salmonid

species. Most maps do not provide information on
threatened, endangered or other regionally significant
fish or wildlife species at this time. A fish presence
designation indicates that fish may be present at some
time of the year, not necessarily year round.
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Table 1 denotes the watercourse classification that has been used in some habitat atlases. Various versions of this
system may be used.

Fish Presence

( RED-coded )aa
If fish have been found to be present in the
watercourse during any portion of their life cycle, then
this watercourse is classified as “Fish Present” and is

delineated by a red line in the classification system.
Fish presence does not necessarily mean present at all
times of the year.

Unknown Fish Presence ( YELLOW-coded ) )
In watercourses or portions of watercourses where fish
have not been observed, the watercourse is classified
as having “Fish Unknown” and is delineated by a
yellow line in the classification system. To confirm
fish absence, additional field investigation would be

required to determine if fish utilize these watercourses
during any portion of their life cycle. Unless absence
is proven, a yellow-coded watercourse must be treated
as if fish are present when work is undertaken.

Fish Absence ( GREEN-coded ) )
In watercourses or portions of watercourses where fish
are NOT present at any time of year, it is classified as
having “Fish Absence”. For channelized and natural
watercourses, approved detailed field assessments may
be necessary to prove fish absence. Constructed
ditches that have a permanent blockage or barrier to
fish to prevent fish from accessing the ditch can be

classified as fish absent. The classification system
shows fish absence with a green line.
Watercourses having “Fish Absence” do not require
fish salvage prior to completing maintenance works on
constructed ditches or for any other works which may
be approved or authorized by provincial or federal
agencies.
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Table 1

Watercourse Classification System in Agricultural Areas
Fish Presence

Fish Unknown

Fish Absence

Natural

Solid Red Line

Solid Yellow Line

Solid Green Line

Channelized

Dashed Red Line

Dashed Yellow Line

Dashed Green Line

Ditches

Dotted Red Line

Dotted Yellow Line

Dotted Green Line

An example of the color scheme for fish
presence has been prepared for Surrey. (See
Figure 2) The red areas denoting fish presence
are primarily next to the Nicomekl and
Serpentine rivers and the channels that flow into
those streams. The green colors designate areas
that are generally up lands where streams have
been culverted and the channels filled in or
changed due to roads and other development.

Figure 2

Fish Presence Color Scheme in Surrey

Page 5 of 6

GIS Presentation
The watercourse classification system is often incorporated into a Geographic Information System (GIS). Figure 3
shows the data layers that could be incorporated into a GIS system for agricultural areas. Different information
collected by other agencies can also be incorporated into the various layers. The watercourse classification system
would be part of the water features layer. Figure 4 is an example of the watercourse classification and fish presence
layer as presented on a cadastre map. Figure 5 shows the same information as presented on an orthophoto.

Figure 4

Watercourse Classification
on Cadastre Map
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Figure 5

Watercourse Classification
on an Orthophoto
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Figure 3

Data Layers for
Agricultural GIS

Constructed Ditch
Drainage Management Guide - No. 3 in series

Order No. 543.100-1
April 2005

AGENCY CONTACT REQUIREMENTS
For Constructed Ditch Maintenance
The intent of the Drainage Management Guide is to
provide advice on conducting watercourse
maintenance activities in as sensitive manner as
possible to prevent harm to fisheries resources while
ensuring that agricultural drainage needs are met. The
guidelines reduce the processing of government
approvals through the provision of Best Management
Practices for specific lower risk activities on
constructed ditches.
This factsheet provides a table outlining low risk
activities that may be undertaken with reduced contact
of agencies. Contact with agencies is required for
some constructed ditch maintenance works. This
depends on the condition of the ditch (dry or wet) and

the time of year the work is to be done. Figure 1 below
and Table 1 provide guidance on the contact
requirements for proceeding with maintenance works
on constructed ditches.
The Timing Windows are outlined in Fishery Timing
Windows for Maintenance Work, Factsheet No. 4 in
this series. Every effort should be taken to conduct
works within the timing windows. All works must be
done using the Best Management Practices outlined in
the other factsheets in this series. Direction on
legislation and contact requirements for provincial and
federal agencies for high risk activities is outlined in
the front portion of the guide.

.

Constructed Ditch

Dry Ditch
No Contact Requirement

Follow Conditions for
Constructed Ditch Maintenance

Wet Ditch

See Table 1 Factsheet #3
for Contact Requirements

Work in Timing Window
Factsheet #4

Follow Conditions and
BMP’s in Factsheet Series
#5- #18 that apply

Work Outside
Timing Window
Factsheet No. 4

Protocol
Agreement

No Protocol
Agreement

Follow Protocol
Requirements

DFO must be
Contacted

Follow Conditions
in Protocol or
Outlined in
Factsheet Series

Maintenance on dry ditches can be done at any time following conditions and guidelines in these factsheets.
Wet ditch maintenance must refer to the process above; check Table 1 for contact requirements and follow
constructed ditch maintenance conditions.

Figure 1

Constructed Ditch Contact Requirements
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Dry Ditch Maintenance
Maintenance work on dry constructed ditches does not
require contact with agencies providing that the ditch
remains dry while the work is being done and the best
management practices outline in these factsheets (#5#18) are adhered to. Whenever possible it is
preferable to conduct maintenance work during the
summer.
If field access is too difficult during the active
cropping season (generally the summer months),
maintenance work on dry constructed ditches can be
delayed providing that the ditch is temporarily blocked
when dry to prevent fish access.
A ditch barrier such as a steel plate, constructed timber
barrier or a temporary
berm may be used. The
barrier may only be put
in place if the ditch is
dry and may only
remain in place until the
works are complete. The
barrier must be
removed no later than
November 1st . Blocking
the ditch eliminates the
requirement for
completing a fish
salvage in a constructed
ditch where there may
be seasonal fish use.
If a storm should occur while maintenance work is
being done, the works should be suspended. No silt or
sediments are to migrate downstream into fish-bearing
waters. This includes both during and after completion
of the maintenance works.
Mowing of
grasses and
vegetation above
the waterline that
may restrict
flows during full
ditch conditions
can be done
without
contacting
agencies.

Wet Ditch Maintenance
Some specific low risk maintenance activities may be
undertaken on a wet constructed ditch. Refer to Table
1 for the list of maintenance or other activities that can
be completed without notification to agencies. On a
wet constructed ditch all works must be undertaken
during the timing window. All the best management
practices, including but not limited to, fish salvage,
isolation, sediment and erosion control must be
followed.
Where works on a wet constructed ditch cannot be
completed during the Timing Window, the works
inherently pose considerable risk of harm to fish and
fish habitat. Contact with Fisheries and Oceans
Canada is then required.
If a wet constructed ditch is dry at some time of the
year, it may be blocked to prevent fish access and then
treated as a dry constructed ditch, providing that the
barrier only remain in place until works are complete
and no later than November 1st of any year.
For works that list DMF as the contact method in
Table 1, send the
Ditch Maintenance
Form (DMF)
located at the back
of this factsheet to
the appropriate
DFO office. The
DMF must be
received a
minimum of 14
days prior to undertaking the works. DMF’s can be
delivered by hand delivery, fax or mail. Factsheet 19
provides contact information.
If work is planned to be done outside the timing
window or the works require authorization from DFO,
it is recommended to submit the request prior to May
1st.
For a description of what information should be
submitted when requesting an Authorization see the
information on DFO Authorization later in this
factsheet.
Works approved by a license under the BC Water Act,
such as the maintenance of pump intakes, screens and
trash racks, are excluded from the approval and
contact requirements.

Prior to undertaking any work, it must be determined whether or not contact with an agency is necessary. Table 1 provides a
brief listing of maintenance and other activities, as well as direction, on whether or not contact is required. Refer also to
Factsheet No. 1 Federal Fisheries Act and Factsheet No. 19 Agency Contacts for Environmental Issues.
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DMF = Ditch Maintenance Form
Work is done during the Timing Window
Follow Best Management Practices

BMP Factsheet
Reference

If the maintenance work is not described below, contact DFO.

DFO
Authorization

Maintenance Work List
DMF

Activity

Contact Requirements for Maintenance Work
in a Wet Constructed Ditch
No Agency
Contact

Table 1

Drain Tiles

Installation or cleaning of drain tiles

X

#5

Vegetation
Maintenance

Localized hand pruning of riparian vegetation above the high water mark (does not
include whole tree removal)

X

#5

Localized Hand cutting of aquatic vegetation below the waterline
Machine mowing of emergent aquatic vegetation above the current waterline of the
ditch.

X

Hand removal of emergent aquatic vegetation from the bottom of the ditch (i.e.
emergent aquatic vegetation along the edges of the ditch is not disturbed).
Vegetation
Removal

Fencing
Drainage Works

Ditch Maintenance

Machine mowing of vegetation in the ditch bottom below the waterline
Machine removal of riparian vegetation on the north and east side of a constructed
ditch (wet or dry) only for the purpose of constructing an access for channel
maintenance. (< 10 m)
Machine removal of riparian vegetation on the south and west side of a constructed
ditch (wet or dry).
Large scale removal of riparian vegetation on constructed ditches (i.e. trees and
riparian vegetation beyond which is outlined in the conditions above).
Installation, repair or maintenance of fences
Installation, maintenance or cleanout of sediment traps which do not require the
construction of any structures within the ditch (e.g. weirs, dams, trash racks, etc.)
Construction and hookup of new ditch to channelized or natural stream
Construction and hookup of new ditch to another ditch
Localized removal of blockages to flow less than 5 meters in length (e.g. debris
dams)
Annual dredging or cleaning of the ditch bottom

<
100m
X
<
100m
X

#5
>
100m
X
>
100m
X

Bank Stabilization

Construction of a clear span bridge crossing where no works will take place in ditch
or replacement of bridge decking.
Replacement of an access road culvert with a culvert less than 12 m.
Replacement of an access road culvert with a culvert greater than 12 m
New culvert installation that will not impact native trees and shrubs.
Bank stabilization by planting vegetation and seeding with a native grass mixture

Maintenance of
Licenced Works

Construction of a livestock watering area or crossing on a constructed ditch
Maintenance and/or replacement of ditch structures where the ditch can be isolated
Construction of new structures within the ditch (e.g. weirs, trash racks, irrigation
gates) or maintenance or replacement of structure where the ditch cannot be isolated
Construction or maintenance of a pipeline crossing
Maintenance of existing screens, trash racks and irrigation diversions

#5
#5

X
#5
X
#5
X
X
#9
X
X
X

#6
#6
#5

X
< 50
m
X

> 50
m
X
X

#5
#7
#14

X
X

#15
X
X

#15
#15
#10

X

Bank stabilization or repair through bio-engineering or other techniques
Control
Structures

#5
X

Constructed Ditch diversion, relocation or infilling
Access Crossings

#5

X

#12
#13

X
X

#5
X

#5

X
X

Contact with LWBC and WLAP is not required for work on constructed ditches. Contact with DFO is made by using
the attached Ditch Maintenance Form or obtaining an authorization. See Drainage Management Guide for the DFO
Project review Information Requirements Form.
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Agency Contact Requirements
No Agency Contact
Applies to:
- Dry Constructed Ditches
- Some Works in Wet Constructed Ditches
Works in dry constructed ditches can be done with no
agency contact. Certain works in wet constructed
ditches may be done without contacting DFO as
outlined in Table 1. These works must be conducted

during the appropriate Timing Window. See Fishery
Timing Windows for Maintenance Work in
Constructed Ditches, Factsheet No. 4 in this series.
When conducting the work, follow the conditions, best
management practices and guidelines as outlined in
the appropriate factsheet in this series.

DFO Contact Required – Use Ditch Maintenance Form
contacted and advised of how to proceed. If the
Applies to:
- Wet Constructed Ditches
proponent has not been contacted by DFO after
A Ditch Maintenance Form (DMF) has been
fourteen days, the individual can begin the proposed
developed to simplify agency contact for some works
works during the approved timing window and in
in wet constructed ditches. For works identified in
accordance with the appropriate conditions as outlined
Table 1 as requiring a DMF, the proponent must
in this factsheet series.
submit the DMF (attached to back of this factsheet) to
DFO so that it is received by DFO a minimum of 14
The completed DMF can be faxed, hand delivered or
days prior to the commencement of works.
mailed (allow for additional time due to posting) to
the to the local DFO office. Contact Information is
DFO staff may have concerns depending on the
shown in the list at the back of this factsheet.
potential for the proposed works to impact fish or fish
habitat. If DFO has concerns the proponent will be
DFO Authorization
Applies to:
- Constructed Ditches outside the timing window
- Constructed Ditches where work will result in a
HADD
Authorization under the Federal Fisheries Act is
necessary if the work will result in the harmful
alteration, disruption or destruction (HADD) of fish
habitat, and may be required for works in a
constructed ditch, channelized or natural stream.
Examples of HADDS include:
•

Loss of riparian vegetation. Fish habitat features
provided by riparian vegetation include insect
drop, contribution of large woody debris, and
shading to stabilize water temperature.

•

Siltation that can smother fish spawning gravels
and benthic invertebrates that provide a food
source for fish.

•

Removal of instream vegetation that can result in
loss of fish shelter and food supply.

•

Infilling of stream channel with debris causing a
loss of living space and food supply.

An Authorization is a signed agreement between the
proponent and DFO. It allows for specific impacts to
fish habitat and outlines mitigation and compensation
requirements. The decision of whether or not an

Authorization will be issued is made by a DFO Habitat
Biologist or Technician.

How to obtain an Authorization:
To obtain an Authorization from DFO, the proponent
must submit a clearly written proposal detailing the
type of work to be done, justification for the proposed
works, equipment to be used, extent of fish use and
habitat type, mitigation measures, proposed habitat
compensation and timing of work. This information
must be submitted to DFO well in advance of the work
being done. Applications should be submitted by May
1st of any calendar year, in order to ensure adequate
time for processing of the application prior to the
Timing Window. In order for DFO to determine
whether or not an approval will be granted, a site visit
to assess the proposed works may be required. Official
correspondence may be issued as a “letter of advice”
or an Authorization.
For long term plans, letters of advice and/or
Authorizations may be valid for a term of longer than
one year, thereby foregoing the necessity to apply on
an annual basis.
In situations where the habitat impacts of the proposed
works will be too great, DFO may choose not to issue
an authorization for the proposed works.

Page 4 of 6

Protocol Agreements
Applies to:
- Constructed Ditches
- ARDSA Channels

Protocol Agreements may recognize area specific
needs such as:

A Protocol Agreement is a standing legally binding
agreement between DFO, WLAP and the farm,
municipality or other corporate entity. It permits
ongoing drainage maintenance works to be undertaken
over a specified time period. Protocol Agreements
specify the terms and conditions under which the
drainage maintenance works may be undertaken and
may set forth mitigation or compensation requirements
within the context of a watershed or watershed subbasin.
The objective of a Protocol Agreement is to allow for
area-specific needs for drainage maintenance to be met
while ensuring protection of fish and fish habitat.
Protocol Agreements may be based on comprehensive
long-term plans having schedules for ongoing
maintenance works on an annual to 10-year basis.
Protocol Agreements may specify work locations,
types of maintenance works, quantities of works, work
methodologies, timing windows or other specific
maintenance requirements.

•

the necessity for conducting works after the fall
harvest of crops has been completed;

•

municipal workload volumes, equipment and/ or
machine operator availability, or other related
constraints;

•

specific channels which are primarily used for
irrigation and which may require maintenance
works after water levels are lowered;

•

flood protection

•

emergency work protocols

•

the protection of fish and fish habitat
A Protocol Agreement that has been established
with DFO and WLAP will supercede the Timing
Window conditions and guidelines, and contact
requirements for constructed ditches as outlined
here in this factsheet.

A Drainage Management Plan prepared under the
Environmental Farm Planning Program may be able to
form a basis for a Protocol Agreement between a farm
and agencies.

Conducting Work Outside Established Timing Windows

A farmer cannot do work in wet constructed ditches outside the timing windows indicated in Factsheet 4 without
contacting DFO.
However, if a municipality has obtained approval to conduct maintenance works in a downstream watercourse
adjacent to your constructed ditches outside the normal timing window, the farm can also do maintenance works
at the same time providing that the guidelines outlined in this guide are followed.
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Ditch Maintenance Form
(for Works in a Wet Constructed Ditch)
APPLICANT INFORMATION
Name: __________________________________________
Telephone: _______________________
Address: ________________________________________
Fax: ____________________________
______________________________________________________________________________________
LOCATION OF WORKS (be specific, include map if available)
Ditch Name (if available)______________________________________________________
Length of Maintenance Works: _______m Habitat Classification (if available) _________
Unknown
Fish Presence
ANTICIPATED WORK DATES __________________________________________________
( NO LESS THAN 14 DAYS NOTICE IS REQUIRED )
DESCRIPTION OF WORKS CONDUCTED IN A WET CONSTRUCTED DITCH DURING JUNE 15 SEPT. 30 (circle appropriate works).
•
•
•
•
•
•
•
•
•
•
•
•

•
•

Machine mowing of emergent aquatic vegetation above the current waterline of the ditch greater than 100
meters per year.
Hand removal of aquatic vegetation from the bottom of the ditch greater than 100 meters per year..
Machine removal of riparian vegetation on the north and east side of a constructed ditch (wet or dry) only for
the purpose of constructing an access for channel maintenance (10m)
Installation, maintenance or cleanout of sediment traps which do not require the construction of any structures
within the ditch (e.g. weirs, dams, trash racks, etc.)
Construction and hookup of new ditch to another ditch
Localized removal of blockages to flow less than 5 meters in length (e.g. debris dams)
Dredging or cleaning the entire bottom along a ditch length < 50 m / yr
Replacement of an access road culvert with a culvert > 12 m in length.
New culvert installation that will not impact native trees and shrubs.
Bank stabilization or repair by bio-engineering or other techniques.
Construction of new structures within the ditch (e.g. weirs, trash racks, irrigation gates) where ditch cannot be
isolated.
Other works:

PLEASE CHECK TABLE 1 FOR THOSE WORKS IN A WET CONSTRUCTED DITCH WHICH DO NOT
REQUIRE SUBMISSION OF DITCH MAINTENANCE FORM.
ANY OTHER WORKS WILL REQUIRE DIRECT CONTACT WITH DFO PRIOR TO STARTING WORKS

SIGNATURE:
I acknowledge that I have read the guidelines and conditions attached:

Date: ______________________

Fax to DFO – see contact list in Factsheet 19

Signature: _____________________
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FISHERY TIMING WINDOWS
For Maintenance Work in Constructed Ditches
An instream work Timing Window is a time when
salmonids and other fish species are at a stage in their
life cycle when they are least sensitive to disturbances.
Watercourse maintenance works should be planned to
coincide with the appropriate Timing Window.
Timing Windows can vary from region to region as
well as between watersheds within a region. Table 1
provides a guide to timing windows in various regions
of the province. The timing windows shown for
constructed ditches can be used with a farm drainage
management plan as outlined in this guide.

indicate the most appropriate time of year to do works
to minimize potential impacts to fish and fish habitat.
WLAP, LWBC and DFO may need to be
contacted prior to doing work in natural or
channelized streams.
For additional information on timing windows contact
the Ministry of Water, Land and Air Protection
(WLAP) or Fisheries and Oceans Canada (DFO). See
Agency Contacts, Factsheet No. 19 in this series for
contact information.

Provided the guidelines in this factsheet series are
followed, the timing windows for constructed ditches
Table 1

Timing Windows for Constructed Ditch Watercourse
Work in British Columbia

Constructed Ditch
Condition
Dry ditch
Ditch has been blocked in
summer to prevent fish from
entering channel. See dry ditch
maintenance in Factsheet no. 4
in this series.
Wet ditch

*

Timing Window
Vancouver Island

Lower Mainland

BC Interior

Any time of year
while dry

Any time of year
while dry

Any time of year
while dry

Prior to
November 1st

Prior to
November 1st

Prior to November 1st

June 15th –
September 30th

June 15th –
September 30th

*June 1st –
September 30th

For the BC Interior there is also a general species work window that provides more detail for specific
species. See Table 2.

Extensions
Every effort should be made to conduct works during the appropriate timing windows. However if works cannot be
conducted during the specified Timing Window, an extension to the Timing Window may be granted by DFO.
Extensions will be considered on the basis of weather conditions, habitat type or function and fish use, including
migration timing of adult salmonids.
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Table 2

General Species Work Windows for
Constructed Ditches in the BC
Central Interior and Kootenays
Species

Openings

Kokanee Salmon stream spawners

June 1 – August 31

Kokanee Salmon shore spawners

June 1 – September
30

Rainbow, steelhead, cutthroat trout
early spawners

July 22 – October 31

Rainbow, steelhead, cutthroat trout
late spawners

August 7 – October
15

Eastern Brook Trout

June 1 – September
15

Bull trout

June 1 – August 15

Burbot shallow

Jul 1 – October 31

Burbot deep

June 1 – December
31

Lake Whitefish

June 1 – October 31

Mountain Whitefish

May 1 – September
30

Salmon

July 15 – August 15

Timing Windows for Constructed Ditches
A constructed ditch can be cleaned at any time if it
does not contain water, when it is a "dry ditch". If a
ditch has been temporarily blocked while dry to
prevent fish access and remains blocked until
maintenance works are completed, the ditch may be
treated as a dry ditch until November 1st when the fish
barrier must be removed. Wet ditches must follow the
Timing Windows shown in the table.
Refer to Agency Contact Requirements for
Constructed Ditch Maintenance, Factsheet No. 3 in
this series to determine the contact requirements for
works in a wet constructed ditch. All works must be
conducted in accordance with the conditions outlined
in this series of factsheets and in the references and
BMPs listed in the reference section of the Drainage
Management Guide.

Timing Windows for Streams
The timing windows provided in the table are to be
used for works as outlined in Table 1 of Factsheet 3
(Agency Contact Requirements for Constructed Ditch
Maintenance) and Table 1 of Factsheet 20 (Agency
Contact Requirements for Channelized and Natural
Stream Maintenance) and should serve as a guide for
the best time to propose to do works requiring agency
approval.
The stream timing windows are used for work under
the Water Act’s Part 7 Regulation or as a guide to
when the best time for conducting works in a stream is
expected to be. The Timing Windows for streams in
the BC Central Interior, Kootenays, Vancouver Island
and the Lower Fraser Valley will differ due to timing
of fish life cycles and the fish species present in the
stream systems.
See Factsheet 19 for agency contact information.
Prior to any work on a stream, notification or approval
is likely required under Section 9 of the B.C. Water
Act and an Authorization from DFO may be required
under the Federal Fisheries Act.

Protocol Agreements
Protocol Agreements established between the
municipalities and the environmental agencies may
permit area-specific drainage and maintenance works
outside of the regular Timing Windows.
In the Lower Fraser Valley, producers located within a
municipality that have a Protocol Agreement for
watercourse maintenance, may have the agreement
extended to their on farm drainage maintenance work.
The municipality must agree to incur the responsibility
for ensuring that works are carried out in accordance
with the Protocol Agreement. Contact your local
municipality to determine if they have a Protocol
Agreement which allows for on farm works outside
the general Timing Windows, and to determine when
municipal drainage maintenance works are scheduled
for your area.
If a Protocol Agreement has not been established with
the municipality and work must be done on a wet ditch
outside the Timing Window, an application must be
made to DFO by the proponent.

The timing window information in this factsheet is meant as a guide for planning purposes only and does not
constitute any approval or authorization. Please ensure you contact WLAP and DFO prior to conducting works
outside the timing windows on constructed ditches.
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CONSTRUCTED DITCH MAINTENANCE
This factsheet provides information on how to
properly conduct maintenance works on constructed
ditches. General considerations for all types of work
are to:

 Iron Ochre Problems in Agricultural Drains
 Maintenance and Checking of Performance of

• Do maintenance works in a dry ditch.

Sediment Removal

• Follow the timing windows as indicated in

The preferred time to remove sediment is when the
ditch is dry. Whether wet or dry, the ditch should
always be blocked when maintenance work is done to
prevent sediment from moving downstream. Also
consider the following:

Subsurface Drainage Systems

Factsheet 4 Fishery Timing Windows for
Maintenance Work in Constructed Ditches.

• Install a control structure (or block the ditch

downstream of the work) to prevent material from
entering fish habitat.

• Only remove sufficient material to keep the original

ditch depth.

• Follow the contact requirements as indicated in

• Removed material should be placed in a location so

Table 1 Factsheet 3 Agency Contact Requirements
for Constructed Ditch Maintenance if the ditch
contains water.

that it cannot re-enter the ditch.

• If possible do work when the municipality is doing

channel maintenance adjacent to your ditch.

• Refer to additional Guidelines and Best

Management Practices in the reference section of
the Drainage Management Guide.

Mowing

Cleaning Subsurface Drain Tiles

Quite often mowing of vegetation above the waterline
is required to control blackberries, thistle, tansy
ragwort or other noxious weeds.

Subsurface drain tiles may need to be maintained or
flushed periodically due to the buildup of sediment or
iron ochre. See factsheets:
543.200-1 Maintenance and Checking of Performance
of Subsurface Drainage Systems
543.300-1 Iron Ochre Problems in Agricultural
Drains
To minimize impacts on the watercourses downstream
when cleaning drain tiles consider the following:
• Install a control structure (or block the ditch

downstream) to prevent sediment and iron ochre
from migrating into fish habitat.

• Install a sediment trap at the downstream end of the

ditch to collect contaminated water. Pump the
collected water into an area where it will not
reenter the ditch. Clean the sediment trap prior to
opening the control structure and allowing flow to
proceed downstream.

Figure 1
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Mowing a Ditch From One Side

Mowing Vegetation Along Banks

Mowing Vegetation in the Ditch

For constructed ditches that are wet year-round, the
preferred time of year for mowing vegetation growth
adjacent to constructed ditches is in winter when water
levels are low. Mowing during fall/ winter allows for
riparian vegetation to green up along the ditch during
the summer months, providing shade to help keep
water temperatures cool and to provide protective
cover for juvenile salmonids and shade out instream
vegetation.

If the constructed ditch dries each summer but is wet
during winter, it should be mowed during the dry
period to avoid the need to do a ‘wet’ clean out during
winter.
Table 1 below is taken from Table 1 of Factsheet 3 in
this series, Agency Contact Requirements for
Constructed Ditch Maintenance. The table describes
the notification (or approval requirements) for various
types of vegetation removal, when maintenance work
is done during the timing window.
Additional considerations for mowing include:
• Remove mowed material from the ditch so it does

not reduce drainage efficiency.

• Prevent mowed material from reentering the

channel as the decay of material can lower oxygen
levels in the water thereby harming fish.

Localized hand pruning of riparian vegetation above the high water mark. (does not
include whole tree removal)

X

Hand cutting of aquatic vegetation below the waterline.

X

Machine mowing of emergent aquatic vegetation above the current waterline of the ditch

< 100m

>100m

X

X

Hand removal of emergent aquatic vegetation from the bottom of the ditch. (i.e. emergent
aquatic vegetation along the edges of the ditch is not disturbed)

< 100m

>100m

X

X

Machine mowing of vegetation in the ditch bottom below the waterline
Machine removal of riparian vegetation on the north and east side of a constructed ditch
(wet or dry) only for the purpose of constructing an access for channel maintenance.
(<10m)

DFO
Authorization

Description

Ditch
maintenance
Form

Notification Requirements for Vegetation Removal on Wet Constructed Ditches
No Agency
Contact

Table 1

X
X

Machine removal of riparian vegetation on the south and west side of a constructed ditch
(wet or dry).

X

Large scale removal of riparian vegetation on constructed ditches (i.e. removal of trees
and riparian vegetation beyond which is outlined in the conditions above).

X

See Agency Contact Requirements for Constructed Ditch Maintenance, Factsheet No. 3 in this series.
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Procedures for Vegetation Maintenance
on Constructed Ditches

• Removal of riparian vegetation, for example

shrubs, to create openings for access and/or sight
lines for channel maintenance activities should only
be undertaken on one side of the channel,
preferably the north or east sides. Vegetation on the
south and west sides should be left, if possible, to
provide shading for the watercourse. The
vegetation removal area should only be wide
enough to allow access of equipment to conduct
maintenance. Vegetation removal should be
minimized as much as possible.

The following information is not intended to be used
for the removal of large scale vegetation such as land
clearing. Standards and guidelines for large scale
vegetation removal in agricultural areas are being
prepared.
Some forms of vegetation removal on constructed
ditches are allowed with minimal or no agency
contact. See Table 1.
• Hand cutting and/or hand removal of instream or

riparian vegetation is the preferred method for
vegetation maintenance. Hand maintenance is area
specific and enables selective clearing where
necessary instead of whole scale cutting or removal
of vegetation.

• Pruning of vegetation should be undertaken during

• If clearing and grubbing activity is undertaken in or

about the ditch, the work must be conducted and
completed in such a manner as to prevent the
release of silt, sediment or sediment-laden water, or
other deleterious substances from entering the
ditch. See Sediment Control, Factsheet No. 9 in this
series.

the fall or winter months so that vegetation shades
the water during summer to help keep water
temperatures cool.

• Maintain the integrity of the ditch by keeping the

• All grass cuttings or fallen debris from hand-cutting

• Mowing does not include the removal of shrubs

or pruning should be cleared from the ditch to
prevent flow blockages and to prevent decaying
material from reducing oxygen levels in the water
and harming fish.

vegetation roots in place and bottom and bank side
slopes intact.
and/or trees.

Requirements for Managing Noxious Weeds
“Noxious weeds” refer to only those weed species legislated under the British Columbia Weed Control Act
administered by the Ministry of Agriculture, Food and Fisheries. The Act states: “Every occupier shall control,
in accordance with the regulations, noxious weeds growing on land and premises, and on any other property
located on land and premises, occupied by him.”
This means that private landowners, private companies, utility companies, regional districts, municipalities,
and provincial government agencies or anyone in physical possession of land and having control over the
activities conducted on that land all have a statutory responsibility to control legislated noxious weeds. Land
occupiers may also have a non-statutory responsibility under common law if noxious weeds create a nuisance
by spreading to adjacent land thereby causing some injury.
The Act currently designates forty-eight (48) plant species as noxious weeds. Twenty-one (21) weeds are listed
as noxious within all regions of the province. A further twenty-seven (27) are classified as noxious within the
boundaries of specific regional districts.
All of these species are foreign plants that are responsible for reductions in crop yield and quality and lead to
environmental degradation through destruction of native plant and animal habitat. Weeds also harbour insects
and diseases of crops, create unsafe conditions, reduce property values and the aesthetics of an enjoyable
landscape. Many can poison humans, livestock and wildlife.
If using herbicides to manage noxious weeds, be aware of federal and provincial legislation that regulates
pesticide applications and protection of fisheries, wildlife and riparian habitats.
Contact the Ministry of Water, Land and Air Protection, Environmental Division for more information on
regulations pertaining to applying herbicides.
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Maintenance of Pumps Screens and Weirs

Additional Information

Irrigation and drainage pumps, as well as water control
structures such as weirs, may be located in or
connected to constructed ditches.

Removal of Sediment, Debris or Vegetation From a
Stream. Environmental Stewardship Standards and
Recommended Best Practices Instream Works Type
No. 9. Ministry of Water, Land and Air Protection.
February 2002.

These facilities should be inspected regularly and
maintained as required. Irrigation pumps, diversion
structures and weirs licenced under the BC Water Act
are authorized to be serviced or maintained by the
licence. Drainage pumps and other instream facilities
may not be covered by a licence under the Water Act
but can be maintained and serviced following best
management practices.
Conduct maintenance using the following practices:
• If possible, install a silt screen to keep fish away

from the area while maintenance work on the
drainage pump intake or sump area is being done.

• Debris that is removed from pump screens and

weirs should be placed far enough away from the
ditch bank so that the material cannot inadvertently
reenter the ditch.

Standards and Best Practices for Instream Works
Further information on legislated noxious weeds and
their management can be obtained from the Ministry
of Agriculture, Food and Fisheries, Weed
Management website and from weeds.bc.ca
Two references, Guide to Weeds in British Columbia
and Seven Steps to Managing Your Weeds – A Manual
for Integrated Weed Management in British Columbia
can be purchased from the Open Learning Agency,
4355 Mathissi Place, Burnaby, BC V5G 4S8.

• For gas combustion engines, the pump motor

should be located in a manner to prevent fuel from
entering the watercourses in the case of a spill.

Contact Information
Agency Contacts, Factsheet No. 19 in this series contains a list of local agency contacts and other organizations that
may be able to provide some assistance.

Page 4 of 4

Constructed Ditch
Drainage Management Guide - No. 6 in series

Order No. 533.530-1
March 2005

NEW DITCH CONSTRUCTION
Agricultural producers often need to construct new
ditches to provide an outlet for drainage or to bring
irrigation water to their farm. Ditches and pumps are
also often required to convey water that is held within
flood protection dikes. This factsheet provides helpful
pointers to consider prior to constructing a new ditch
and working near flood protection dikes.

•

Ditches take up valuable land. Consider whether the
ditch is actually required and whether a drain
collector pipe may not be a better alternative.

•

Ditches that intercept upland runoff may be
classified as channelized streams and will be subject
to Water Act and Federal Fisheries Act regulations.

•

Ditches that drain wetlands
often support fish habitat and
will require DFO approval
prior to construction.

•

If fish access the ditch or if
the ditch provides a food
supply for fish the Federal
Fisheries Act will apply to
future maintenance works on
the ditch.

•

Ditches that intercept springs
or groundwater seepage will
provide cool water and
habitat that may be very
beneficial to fish. Future
maintenance work on these
ditches may require a prior
agreement with DFO.

•

Sedimentation, weed
problems and vegetation
growth in the channel will
require future maintenance.
When conducting work
follow the conditions and
guidelines as outlined in other
factsheets in this series.

•

Manure application must be
done in a manner that
prevents runoff into
watercourses. Additional
ditches on your farm may
make manure application
more difficult.

Agency Contact

A Ditch Maintenance Form must be sent to DFO for
new ditches that are constructed on your property that
are connected to existing constructed ditches on your
property.
•

Consult Factsheet No. 2, Agricultural Watercourse
Classification, to determine if the new ditch is
being connected to an existing constructed ditch or
a channelized stream.

Proper management guidelines should be followed to
ensure that ditch construction does not impair
downstream water quality.
The Ministry of Water, Land and Air Protection
(WLAP) and Fisheries and Oceans Canada (DFO)
must be notified if the new ditch discharges
directly into a natural or channelized stream as the
ditch outlet is considered works in and about a
stream. Proper sediment control is required in all
situations. See Sediment Control, Factsheet No. 8
in this series.

Drainage Ditches
Agricultural drainage ditches are usually constructed in
lowlands to intercept upland runoff, remove water
collected in field depressions and to provide an outlet
for a field drain tile system.
Before constructing a new ditch consider the following:
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Construction Techniques
•

Do not connect the new ditch to the outlet channel
until works are completed and the bank slopes are
stable.

•

Stabilize ditch banks by seeding or planting with
vegetation and if possible be fencing livestock
away from the ditch bank.

If the irrigation ditch has a return channel that delivers
unused irrigation water back to the stream they may be
classified as a channelized stream. It is important to
ensure that adequate water is supplied at all times to
protect resident fish. If the channel provides good fish
habitat, year round flow should be considered.

•

Seed grasses along the ditch bank and a distance of
2 m from the top of bank.

•

For small ditches, consider installing a drainpipe
with a flap gate for the last 6 m before the outlet.
This will reduce fish access, allow farm access
across the ditch and allow the ditch to be isolated
when maintenance is required.

•

For larger ditches fish access cannot be prevented
unless the ditch is pumped. However, a control
structure that allows for the ditch to be isolated
during maintenance may still be of benefit.

Water diverted from
storage reservoirs
may use constructed
channels or existing
streams to deliver
water to the irrigation
intake.

Irrigation Channel Construction Considerations :
•

Keep fish out of channels that do not have flows in
them year round.

•

Irrigation diversion ditches that supply water
directly to a pump or gravity feed line should be
screened to prevent fish access. The screen area
must be of sufficient size to keep flow velocities
below 0.1 ft/sec.

•

If the channel is to return water to the stream,
consult with DFO on screening requirements. If fish
are allowed access into the channel the irrigation
intake must be appropriately screened. See the
BC Sprinkler Irrigation Manual for screening
requirements.

•

Only construct diversion channels in soils that will
minimize water losses due to seepage.

•

Do not construct diversion ditches in areas that are
prone to sloughing and can cause material or debris
to enter into the stream.

•

Annual maintenance should
be done prior to diverting
irrigation water into the
ditch.

•

Stabilize and protect ditch
banks with vegetation. For
further details see Bank
Stabilization, Factsheet No.
10 in this series.

•

A flow control structure
should be installed to
regulate the diversion into the ditch. Take only the
amount of water as specified by the irrigation
licence.

Irrigation Diversion Channels

Irrigation diversion channels are used in many parts of
British Columbia to convey water diverted from
streams and reservoirs to irrigation systems. Irrigation
withdrawals must be licensed and generally only
operate during the irrigation season from April till the
end of September.
In many instances these ditches will end at a gravity
irrigation intake or a pumping system that supplies an
irrigation system. These
channels must be properly
screened to prevent fish from
entering the channel as fish will
become trapped when the
diversion is shutdown at the end
of the season.

Installation,
maintenance and
cleaning of
diversions must be
done in a manner to protect fish and fish habitat. See
Irrigation Management Guide for further information.

If concrete is used in the construction of the diversion
structure, use prefab concrete wherever possible. If
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concrete is to be mixed on site ensure that the diversion
is isolated from the stream and that concrete cannot
enter the stream during construction. Concrete leachate
is alkaline and highly toxic to fish and aquatic life.

Dikes
The highly productive agricultural lands in BC’s
floodplains are commonly protected by flood protection
dikes owned and maintained by local diking authorities
(diking districts or local governments). The
construction, operation and maintenance of flood
protection dikes in British Columbia is regulated by the
provincial Dike Maintenance Act and the office of the
Inspector of Dikes in the Ministry of Water, Land and
Air Protection. A person must not construct a new
dike, or make changes to a dike without the approval of
the Inspector, or Deputy Inspector of Dikes.

Examples of activities that may be prohibited and/or
require approval from the local diking authority and the
Deputy Inspector of Dikes include:
•

excavation of ditches or ponds near the toe of
existing dikes

•

construction of an irrigation supply line or other
works through or over a dike

•

construction of access ramps for equipment to
traverse the dike, and gates and fences on the
dike.

•

construction of a new dike that protect more
than one property (new flood protection dikes
must meet engineering standards and be owned
and operated by local government)

Any issues of concern with flood protection dikes should
be brought to the attention of the local diking authority
and the office of the nearest Deputy Inspector of Dikes.

This law does not apply to a “private dike”, which
“means a dike built on private property that protects
only that property.” If a producer needs to construct a
berm along a part of his property to reduce flooding and
this berm only protects that property, then this berm
would be a private dike.
Section 2(4) of the Dike Maintenance Act says:
(4) A person or a diking authority must not do any
of the following unless it is done either with the
prior written approval of the inspector or in
accordance with the regulations made under section
8 (2):
(a) lower, or cause or allow to be lowered, the
elevation of a dike or decrease, or cause or allow
to be decreased, the width or cross section of a
dike;
(b) install, or cause or allow to be installed, any
culvert, pipe, flood box or any structure through a
dike;
(c) construct, or cause or allow to be constructed,
any works on or over a dike or dike right of way;
(d) alter, or cause or allow to be altered, the
foreshore or stream channel adjacent to a dike;
(e) construct a new dike.

Reference Information
Dike Design and Construction Guide – Best
Management Practices for British Columbia
Diking authority and Deputy Inspector of Dikes contact
information for British Columbia is available online.

Contact Information
Agency Contact Requirements for Constructed Ditch
Maintenance, Factsheet No. 3 in this series contains a
list of local agency contacts and other organizations that
may be able to provide some assistance.
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FILLING IN CONSTRUCTED DITCHES

There are many reasons why a farmer may chose to fill
in a ditch that was constructed years ago.

Points to Consider Prior to Filling in a Ditch
• Ensure that the channel to be filled in is a
constructed ditch. If it is a channelized stream or
natural watercourse, approval will be required
from Land and Water BC (LWBC) and Fisheries
and Oceans Canada (DFO). For further
information see Agricultural Watercourse
Classification, Factsheet No. 2 in this series.

•

Constructed ditches take up valuable land. Arable
land may be increased if a drain collector pipe can
be used as an alternative to a ditch.

•

•

Today’s larger farm equipment requires more
room to move around. Smaller fields make it
difficult to use large equipment effectively.
Consolidating a number of smaller fields into one
larger field increases production and machinery
efficiency.

Constructed ditches may contain valuable fish
habitat. An Authorization from DFO may be
required if fish are present in the ditch at any time
of year. If the ditch is a valuable source of fish
food or nutrients, approval may also be required.

•

Do the work during the driest time of the year,
generally from early August to late September.

•

Prevent sedimentation of downstream
watercourses. This can be done by blocking the
constructed ditch at the outlet prior to filling in the
rest of the ditch. See Factsheet No. 8 – Sediment
Control.

•

In most cases, a drainage collector pipe will need
to be installed to maintain adequate drainage. The
drainage collector must be sized correctly to
accommodate the peak flow that may occur. See
the BC Agricultural Drainage Manual, available
from Ministry of Agriculture, Food and Fisheries,
for information on pipe sizing.

•

Ensure that drainage patterns for neighboring
properties have not been affected. In some cases,
blind inlets to the collector pipe may be required if
small side ditches require an outlet.

Constructed ditches are used to provide farms with
drainage and irrigation. While ditches provide water
management functions for a farm, they may also be
important fish habitat. This factsheet provides helpful
points to be considered prior to filling in a constructed
ditch on your farm.

•

•

Fewer constructed ditches provide additional land
for manure application and reduces the
opportunity for manure to enter ditches and
adjoining watercourses.
Fewer constructed ditches reduces the area that is
affected by setbacks for buildings and some farm
activities.

Contact Information
Agency Contacts, Factsheet No. 19 in this series
contains a list of local agency contacts and other
organizations that may be able to provide some
assistance.
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SEDIMENT CONTROL
Sediment and erosion control is a critical necessity to
ensure protection of fish and other aquatic species
when undertaking any maintenance activity. The
Fisheries Act prohibits the deposit or release of a
deleterious (toxic) substance to fish-bearing waters. In
high concentration, sediment is a deleterious substance
as elevated levels of sediment can cause significant
harm to fish and fish habitat.

Sediment and erosion control measures should be in
place both during and after works that have the
potential to cause sedimentation of a watercourse. For
the protection of aquatic habitat, discharge or runoff
water from a site should not exceed 25 mg/l total
suspended solids above the level of receiving waters
during normal dry weather operation. During adverse
weather conditions works should be suspended.

Sediment in a watercourse can disrupt many of the life
processes of fish and other aquatic life. Sediment
related impacts can include:

In many circumstances it may be necessary to divert or
pump water around the work site (i.e. conduct work in
isolation of water flow) to prevent sedimentation of a
watercourse or to work within a watercourse.

•

Injury or death. Sediment can clog or abrade fish
gills causing suffocation or tissue damage.

•

Inability to feed. Since fish are visual feeders,
sediment in water can impair their ability to forage
for food.

•

Infill habitat. Sediment may settle in pools or
riffle habitats. This may impact salmonid egg
viability or may affect food and nutrient sources
by covering benthos (bottom-dwelling organisms)
upon which fish depend for food.

•

The purpose of this Factsheet is to provide guidance
on sediment and erosion control measures. A number
of methods of sediment and erosion control are
described. The information is provided for general
reference and these methods are not the only
acceptable methods available.
Prior to undertaking any work for Sediment Control,
refer to the following Factsheets in this series:
• Factsheet No. 1 Federal Fisheries Act and
Watercourse Maintenance
• Factsheet No. 2 Agricultural Watercourse
Classification
• Factsheet No. 3 Agency Contact Requirements for
Constructed Ditch Maintenance

Increased wear on mechanical equipment or other
machinery. Sediment can also cause plugging of
irrigation intake screens.

Surface Erosion Controls
Vegetative Erosion Controls
When works are undertaken streamside and not instream, a good erosion control mechanism is a
vegetated buffer between the area of works and the
stream. Better protection is provided by increasing the
streamside protection buffer.
Works which may result in exposed earth should be
undertaken in dry conditions wherever possible.
Where exposed earth or sediment may be adjacent to a
watercourse, controlling erosion can be as simple as
eeding as soon as possible to prevent sediment entry
into the watercourse during precipitation.

Figure 1
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Even a small vegetative buffer is better than
no buffer in reducing potential for erosion.

Mulching or Mats
Spreading straw or hay mulch over exposed soils may
be an effective temporary measure to control erosion.
Mulch can help reduce the erosive energy of rainfall
such that agricultural soil, manure or sediment is not
transported to a watercourse. Since some mulch can
suppress the regeneration or growth of desired plants,
they should only be used when recommended by a
professional in an overall plan.
Figure 2

Where large areas of exposed soils are present on
unstable slopes, coco-matting may be considered.
This may also be a technique used when works are
completed late in the season if seed not established.

Coco-matting Placed Over Exposed
Soil to Reduce Erosion

Silt Fencing
Silt fencing may be an appropriate sediment control
mechanism after drainage maintenance works are
completed. It is generally recommended that ditch
spoil is placed above the top of bank where its re-entry
to a watercourse will not occur. If it is placed where
its entry to a watercourse is possible then silt fending
should be considered in addition to seeding.
When installing a silt fence, the bottom of the filter
material must be trenched into the ground, See Figure
3 for details.
After a rain event inspect the silt fence. A build up of
30 cm or more should be removed from the edge of
the fence.

Figure 3 Proper Design and Installation of a Silt Fence

Temporary Instream Sediment Controls for Low Flows
Outlet Blocking
An easy method of sediment control is to block the
ditch outlet using plywood or a ‘plug’ of clean
material (e.g. gravel) at the outlet. Anything used to
block an outlet must be removed once the work is
completed, and
should not be in
place from
November to June of
any year.
For removal of the
temporary blockage,
re-release of water
into the channel
should be done
gradually, and only
once sediment has
settled out of the
water and the water
is clear.

Check dams are structures that provide a small barrier
to water flow, behind which water is temporarily
ponded allowing sediment to settle out. Check dams
can also be used to isolate small work areas and to
prevent sediment
laden water from
being transported
downstream.
Check dams
should only be
used in ditches
that have small
amounts of
ponded water
very low flows.
Figure 4
Temporary
Check Dam
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Isolation and Diversion Techniques for Instream Work.
When working in a ditch that has flowing water, the
work area should be isolated and the water diverted
around the work area.
Isolation of water flow may be undertaken using several
different methods. The method chosen should be
appropriate for the amount of flowing water in the
watercourse. Several accepted methods for water flow
isolation are described below.
• Irrigation gates or other instream structures.
• Blocking an instream culvert.
• Constructing a coffer dams
In all cases a temporary diversion channel must be
constructed that routes the flow around the work site.

Cofferdams
Cofferdams are used to isolate a section of
watercourse from flowing water. Materials for
cofferdams should be selected based on ease of
maintenance and complete removal following
construction activities. The dam may be made of:
• rock,
• sand bags,
• wood,
• sheet metal,
• gravel or earthen plug.
Figure 6

Isolation Techniques for Instream Works

If water is flowing in the ditch, cofferdams may be
used in combination with other methods such as clean
water bypasses and/or pumps.

Channel Diversions

Wood or sheet metal dams must be anchored into the
banks of the ditch to prevent seepage and erosion
around the edges of the dam, see Figure 6.

Channel diversions are used where it is possible to
redirect the water flow temporarily around the section
of the ditch where work is being conducted.

During construction, inspect the dam. Extra material
(for example, more sandbags) should be kept on site
to raise the dam if water behind the dam threatens to
spill over into the work area. Immediately repair any
gaps, holes or scour around the dam to prevent failure.

A stream diversion is a temporary bypass through a
pipe or a flume may be used if there is enough grade
for gravity flow. An excavated channel is also an
option, although it is more labor intensive and can
generate large amounts of sediment. See Figure 7 for
examples of channel diversions.

Upon completion of maintenance works, the structure
should be removed gradually to prevent sediments
from moving downstream or erosion from occurring.
Figure 5
Diversion Channel
with Pipe to
Reduce Erosion

Figure 7
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Stream Diversion Techniques

Pumped Diversion

Bypass Flumes

The pumped diversion is suitable for intermittent and
low flow streams that can be pumped. Pump capacity
must be sufficient to handle the flow in the ditch.
Temporary dams are constructed upstream and
downstream of the work area.

A bypass flume can be constructed out of a heavy pipe
that is large enough to handle the water flow in the
watercourse. See Figure 5 for an example of a bypass
flume.
Advantages of excavated channels and flumes are:
• Isolates work from water flow and allows
dewatering
• Can handle larger flows than pumps

Advantages of a pumped diversion include:
• Downstream sediment transport can almost be
eliminated.
• De-watering of the work area is possible.
• Pipes can be moved about to allow
construction operations.
• Increased flows can be managed by adding
more pumping capacity.
Some disadvantages of a pumped diversion include:
• Flow volume is limited by pump capacity.
• Requires 24-hour monitoring of pumps.
• Sudden rain could overtop dams.
• Minor in-stream disturbance to install and
remove dams.
•

Disadvantages of excavated channels and flumes are:
• Channels must be protected from erosion
• Flow diversion and then re-direction with
small dams causes instream disturbance and
sediment. In stream silt fences should be used
if sedimentation is occurring. See Figure 10.

Erosion at pipe outlet.

Figure 10

Figure 8

Temporary Silt Fence

Typical Pumped Stream Diversion

Contact Information
For further information on sediment or erosion control
or to complete works using isolation or diversion
techniques beyond those outlined herein, contact with
agencies is required. See Factsheet No. 19 in this
series, Agency Contacts for Environmental Issues.
Source: Dave Tattam

Figure 9

Pumping Over Temporary Clay Dam
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SEDIMENT TRAPS
Sediment traps can be an effective tool for preventing
flood of property and infrastructure in both agricultural
and urban areas. A sediment trap is generally a
constructed ‘basin’ or depression on a watercourse
where sediment settles out and accumulates allowing
for its removal. Maintenance of sediment traps
(removal of accumulated sediment) is a necessity to
ensure their proper function.

Locating a Sediment Trap
Sediment traps may be installed where accumulations of
sediment consistently occur, such as the point where two
constructed ditches meet or at a significant break in slope
where water velocity slows and sediment drops out of the
water column and accumulates.

The construction of sediment traps on a watercourse
can have benefits and drawbacks to fish and other
aquatic life. Some potential benefits may include the
provision of deep pools as fish habitat and the
moderation of sediment accumulation where, if in
excess, it can negatively affect downstream habitat
function. Potential drawbacks may include the
removal of instream vegetation on which fish depend,
physiological stresses to fish, sedimentation of the
watercourse, upstream head cutting (which can
destabilize a watercourse) and the reduction of
downstream habitat complexity through gravel or large
wood removal.
This Factsheet describes how to construct and maintain
small sediment traps placed along constructed ditches
(only). For sediment trap construction or maintenance
projects on streams (channelized or natural) the
sediment trap should be professionally designed and
contact with the agencies is necessary prior to
maintenance.
In some municipalities there may be a Memorandum of
Understanding (MOU) or other protocol agreement
with the agencies that applies to installation of
Sediment Traps.
Prior to undertaking any work for a Sediment Trap
refer to the following Factsheets in this series:
• Factsheet No. 3

Agency Contact Requirements for
Constructed Ditch Maintenance
• Factsheet No. 17 Fish Salvage.

Figure 1

Sediment Trap with Temporary Silt Fence
During Cleaning

Constructing a Sediment Trap
The size of a sediment trap depends on the velocity of the
water entering the trap and the size of particles that are to
be filtered out. Heavier sediments such as gravel and
sand settle out faster than fine sediments such as silt or
clay.
In lowland agricultural areas small traps may be simply
constructed by widening and deepening a portion of the
constructed ditch. Generally, the effective flow length of
the sediment basin should be at least twice the width of
the basin and to ensure slope stability the bank side
slopes should be 2H:1V or flatter with a maximum height
of 3m (10ft).
To address site-specific conditions and for drainage areas
larger than 10 hectares, qualified professionals should be
consulted for design parameters.
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Maintaining Sediment Traps
The best method of on going sediment control is to
identify the source of sediment and whenever possible,
implement out-of-watercourse practices or controls to
prevent sedimentation from occurring.
To be effective, sediment traps need to be periodically
maintained. The trap should be cleaned either

Figure 2

Best Management Practices for Sediment
Trap Clean-out on a Constructed Ditch
1. All work must be undertaken during the fisheries
‘Timing Window’ for your area. Refer to
Factsheet No. 4 Fishery Timing Windows for
Maintenance Work in Constructed Ditches.
2. If the constructed ditch has fish present a fish
salvage must be undertaken. Fish collection
permits are required from DFO. Refer to
Factsheet No. 17 Fish Salvage.
3. Work must be conducted in isolation of flowing
water. Refer to Factsheet No.8 Sediment Control.
4. All work must be conducted during favourable
weather and low water conditions.
5. Work must be undertaken in a manner as to
prevent the release of sediment, sediment-laden
water or any other deleterious (harmful) substance
to the watercourse. Refer to Factsheet No. 8
Sediment Control.

periodically (every 1 to 10 years) when the constructed
ditch water level is lowest or when half of the storage
space has been filled
If the ditch is dry, the sediment trap may be cleaned at
any time. If the ditch is wet, the work must be done
within the timing window following the Best
Management Practices (BMP’s) below.

Sediment Trap

6. There should be no disturbance to riparian
vegetation along the banks of the constructed
ditch. Excavation should be limited to the
constructed ditch invert (bottom); widening or
channel re-shaping requires agency contact.
7. Machinery must work from the top of bank and
not from within the constructed ditch.
8. Works should be conducted from one side of the
constructed ditch only. It is recommended that
access be from the north or east side of the
constructed ditch such that vegetation is left intact
on the south and west sides where it can provide
shade.
9. Dredged materials must be placed a minimum of
one (1) meter landward from the top of bank and
in such a way that its re-entry into the constructed
ditch is prevented. It may also be trucked off site.
10. To avoid sediment re-suspension, sediment
removal works should be commenced at the
upstream end of the constructed ditch and progress
downstream.

Contact Information
See Factsheet No. 19
Agency Contacts for Environmental Issues.
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DITCH BANK STABILIZATION TECHNIQUES

Over excavation also de-stabilizes existing slopes,
increasing slope failures and causing infilling of the
cleaned out ditch.

Factsheet No. 11

Bank Re-Vegetation
for Agricultural Land

Factsheet No. 12

Rock Revetments
for Constructed Ditches

Factsheet No. 13

Bio-Engineering Techniques

The guidelines provided are for bank stabilization
techniques on small ditches only. They are not
intended to provide advice for slopes requiring
engineered techniques for stabilization. If slope
failure is extensive contact Fisheries and Oceans
Canada (DFO). Table 1 describes the notification or
approval requirements for various situations when
work is done in the timing window.

Bank stabilization techniques should be chosen to
address the site conditions, cause of failure and take
into account future maintenance needs. Figure 1 can
be used to determine the stabilization technique
appropriate for general situations. Soil type and the
ditch water velocities may also be a factor in
determining which technique to use.

Table 1

Notification requirements for
Work In Constructed Ditches

Description

Bank stabilization by planting vegetation and
seeding with a native grass mixture

Ditch
Maintenance
Form*

In low gradient ditches, the soil structure is the most
important aspect of the stability. Sands, peat, and loose
loam ditches often have bank wall failures. The banks
of a ditch should be generally sloped between 2H:1V
to 4H:1V, horizontal to vertical ratio. Gently sloped
banks will help to maintain bank stability and will
prevent slumping and infilling of the ditch due to
erosion.

Protecting the toe of the slope is key to bank
stabilization. If there is any erosion/undercutting of the
toe occurring, this must be addressed first before the
upper slope is considered. The following factsheets in
this guide provide additional information.

No Agency
Contact

It is important to maintain ditches using practices that
ensure ditch banks remain stable and do not slough in
over time. Soil that collapses into a ditch disrupts
water flows causing sediment to be deposited and
increases scouring of the banks. Eventually the ditch
fills in again and requires further maintenance. Proper
bank stabilization can reduce the need for maintenance
and extend the life of the ditch.

X

Bank stabilization or repair through bioengineering techniques, using rock or other
‘hard’ engineering works

X

* See Agency Contact Requirements for Constructed Ditch
Maintenance, Factsheet No. 3 in this series.

Figure 1

Determining the Appropriate Technique
for the Bank Slope
( Stream Corridor Restoration )

To provide an estimate of costs for each technique,
relative capital (C) costs and maintenance (M)
costs are shown in the small tables.
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Bank Re-Vegetation
The planting of cuttings or seedlings along the banks
and adjacent to a ditch can significantly reduce the
erosive capability of water flow and stabilize stream
banks in a natural way.

This technique can be used in conjunction with other
planting techniques to create variety in the plant type
and establishment time of coverage.

Bank re-vegetation
on agricultural
lands can also
provide economic
benefits. It is
important to
determine the
objectives of the
planting before
selecting the plants. The objectives may be to stabilize
the banks, enhance fish habitat, create a windbreak,
create shade, or may other reasons. Once the objective
of the planting has been determined, the plants and
method of planting can be selected. Plants along the
ditch edge may also be able to provide an economic
benefit to the farm.

Seeding
Seeding is good for immediate protection
of the soil surface and prevents erosion
from runoff and wind. It is usually used in
conjunction with other planting techniques.
Seeding can be quickly applied to slopes
and is inexpensive.

4
3
2
1

C

M

However, seeding is not adequate to be used alone for
erosion
control in
areas where
the bank is
unstable.

It is important to get expert advice on the types of
plant species that will survive in specific conditions
and the initial planting and maintenance required to
ensure the plants will thrive.
Planting techniques are briefly described below. More
detailed information on re-vegetation of banks can be
found in Bank Re-vegetation for Agricultural Land,
Factsheet No. 11 in this series.

Live Staking
Live staking involves the insertion of
C
M
dormant wood cuttings into the ground.
4
The stakes create a root mass that
3
2
stabilizes the bank by binding soil
1
particles together. Live staking is used
in many bio-engineering practices to stabilize soil or
stake other materials in place. Live staking on its own
does not solve immediate erosion problems and is
usually used as a long term re-vegetation technique.
This technique is suitable to solve simple erosion
problems and prevent bank scour. Live staking is
relatively inexpensive provided there is source
material nearby.

More fencing information and construction details can
be found in the Agricultural Fencing Manual available
from the Ministry of Agriculture, Food and Fisheries.

Container or Root Stock Planting
Container and root stock are more
expensive than other planting
techniques but have the advantage of
bypassing the germination period for
seeds or root developments for cuttings.

4
3
2
1

C

Streamside Fencing
Streamside fencing is particularly useful in areas where
cattle have unrestricted access to a ditch for grazing.
The construction of fences adjacent to a ditch helps to
protect the bank, natural vegetation as well as the ditch
itself. By restricting
access of animals and
people, vegetation
will re-establish
along the banks,
thereby limiting
erosion. It also can
improve downstream
water quality by
reducing inputs of
sediment and other
animal and
agricultural wastes.

M
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Rock Revetments
Rock revetments may be required where banks are
subjected to high velocity flows or the bank toes need
to be stabilized. More detailed information can be
found in Rock Revetments for Constructed Ditches,
Factsheet No. 12 in this series.

Rip Rap
Riprap is the placement of angular
C
M
4
rocks of various sizes along the stream
3
2
banks. The rocks lock together to help
1
to stabilize the banks thus providing a
hard layer of protection outside of the
softer, easily erodible stream bank materials like sand
or fine
sediments. It
works best
where stream
banks are less
than 1.5H:1V
horizontal to
vertical and
where water
velocities are
less than 4.0
m/sec
The advantage of riprap is that it remains stable at
most flow levels, it is durable, easy to install and easy
to maintain. However, large projects can be costly, it
restricts natural channel movement, it looks unnatural
and can cause other erosion problems upstream and
downstream of where it is placed.

Bio-Engineering
Bio-engineering techniques for bank stabilization
incorporate the use of riparian vegetation and wood
cuttings that are installed in the bank to provide
structural stability. This is often done in conjunction
with other stabilization techniques, such as riprap.
Bio-engineering techniques are used to enhance slope
stability, control sediment generation and maintain
bio-diversity.
A brief description of these techniques is provided
below. More detailed information can be found in
Bio-engineering Techniques, Factsheet No. 13 in this
series.

Rock Toe Keys
Rock toe keys are the bottom half of the
riprap structure. These are used in
conjunction with other bio-engineering
techniques which protect the upper bank.
The rock toe keys stabilize the toe and
are installed up to the normal water level.

4
3
2
1

C

M

Joint Plantings
C
M
Joint plantings incorporate riprap and
4
3
live stakings to produce a vegetated
2
1
armored bank. These are effective in
areas where the banks require more protection than
vegetation alone can provide and require some
vegetation for habitat creation. The vegetation and root
structure will bind the riprap to the slope and create
more natural looking bank.

Establishing vegetation in riprap can be tricky and
requires monitoring and irrigation during the first
years to ensure survival of the plants. The cost
estimates do not include the riprap placement.

Gabions and Vegetated Gabions
Gabions are wire mesh rectangular baskets filled with
rock and soil. Gabions may be an option
M
C
where side slopes are too steep for riprap 4
3
or where large rocks for riprap are not
2
1
readily available locally. Vegetation
should be planted above the gabion structure to
stabilize exposed soil.
Vegetated gabions are gabion structures that have
branches layered between the gabions. This vegetation
creates a more natural look and provides additional
stability once the root system is established.

Wattles ( Fascines )
Wattles (or fascines) are bundles of live
C
M
4
cuttings that are staked into trenches. The
3
2
wattle placement breaks up the slope by
1
creating terraces with shallower slopes
than the original bank. As the cuttings take
root, the root system binds the soil together helping to
stabilize the bank.
Wattles are useful in areas of general scour and to
protect the bank from runoff. They also provide slope
stabilization and sediment control. They are not
appropriate for areas undergoing mass movement.
Wattles can be installed on slopes up to 1.5H:1V.
Wattles are used from the normal water level to the top
of the bank. Wattles planted below the water level may
still provide some erosion protection of the toe of the
slope, but the plants will not grow.
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Brush Mattress
A brush mattress is an interlaced layer of
live branches placed on the bank and
held in place with untreated twine and
live or dead stakes.

Vegetated Geogrids
4
3
2
1

C

M

This technique is useful where high flows may erode
exposed banks before vegetation is established
The mattresses are limited to slopes 3H:1V or
shallower and should be installed above the normal
water level of the ditch. A large amount of live
material is required to cover the bank. Pre-vegetated
mats are a similar specialty product where live plants
are grown on movable mats of organic material
generally 1.2-2.4 m in size. The mat material degrades
while the plant material takes root in the banks.

Brush Layers
C
M
Brush layers are horizontal alternating
4
3
layers of soil and live branches. This
2
1
creates a continuous reinforced bench
within the bank. This technique is useful
in projects that require cut and fill, where there are
large quantities of loosened soil on the slope, or where
the bank is slumping. This technique can be used on
slopes up to 1.5H:1V in areas of seriously eroded and
slumping banks. Installation is best during low flow
conditions. Brush layers are typically not effective in
slump areas greater than 1.2m deep or 1.2m wide

Brush layers should be done in conjunction with
techniques that protect the toe of the slope from
undercutting such as wattles, tree or rock revetments.
This will provide better long-term bank stabilization.

Branch Packing
This technique is a modification of brush
C
M
layering. Branch packing uses layers of
4
3
compacted fill and branches secured with 2
1
live and wooden stakes to fix slumps or
holes in stream banks. The stakes and
eventual root structure will strengthen the bank while
the exposed branches and vegetation will filter
sediments and protect the bank surface from erosion.
This technique should not be used on slope failures
larger than 1.2m x 1.2m or on slopes steeper then
2H:1V.

Vegetated geogrids are similar to brush
layers except natural or synthetic geotextiles
are wrapped around the exposed soil
between brush layers, anchoring the ends
of the geotextile in the fill material.

4
3
2
1

C

M

Vegetated geogrids are appropriate for steeper slopes
that have limited room for bank shaping. This technique
is used to reinforce the area of toe erosion and for
projects that require filling or rehabilitation of seriously
eroding and slumping banks. Typically this technique is
not effective in slump areas greater than 1.2 m deep or
1.2 m wide.

Tree Revetments

C

M

C

M

4
Tree revetments involve the grading of a
3
slope to 2H:1V then cabling durable green
2
1
coniferous trees, such as cedar or pine into
the bank slope. The trees should have a diameter of 50100 mm. The branches of the trees will dissipate water
velocities and the stream’s energy. Sediment settles out
behind the branches and can help to rebuild an eroded
bank. This technique is most effective when used in
locations where ditch banks are rapidly eroding and
require protection from toe erosion and bank scouring.
Other bio-engineering or planting is recommended to
protect the upper bank.

Cribwall
A log crib is basically a ‘live’ log wall,
built crib-style, to protect eroding banks.
Vegetation is planted between the logs
used to build the wall. This reduces the
water velocity and provides shelter for
fish.

4
3
2
1

This technique is useful when slopes cannot be cut back
or to prevent toe erosion in large areas of scour. Crib
walls do not need to be built up the entire bank, wattles,
or brush layers may be installed on the upper bank. Crib
heights are limited to 2m or less.

Log Bank Cover ( Lunker )
A log bank cover is like a shelf built into
C
M
the stream bank, which is covered with
4
3
topsoil and native riparian grasses and
2
1
vegetation. They are also often referred to
as ‘undercut bank’ structures. They
provide some bank protection benefits. However, they
are most often built to provide complexity in
watercourses where fish are present and little cover or
shelter exists for fish.
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Fiber / Vegetated Roll
Vegetated rolls are usually made of
coconut fiber bound together with twine.
However, these rolls may also be made
of other materials that provide the same

4
3
2
1

C

M

effect. The rolls are flexible and able to mold to existing
curves. Therefore, little site disturbance occurs during
installation.
This technique is useful for providing temporary toe
protection of slopes while vegetation establishes. It is
not effective for permanent toe protection.

Conditions Specified for Bank Stabilization for Constructed Ditches
works. For further details see Fish Salvage,
• Bank stabilization using ‘soft’ engineering
Factsheet No. 17 in this series.
techniques, such as planting and/or seeding, may
be undertaken at any time of year without
• Works must be conducted in isolation of flowing
notification or approval.
water. The method chosen should be appropriate
for the amount of flowing water in the ditch. For
• Bank stabilization using any form of ‘hard’
further details see Sediment Control, Factsheet No.
engineering technique, such as bio-engineering or
8 in this series.
riprap placement, must be undertaken during the
Timing Window for your area. DFO authorization
• Work must be undertaken in a manner as to prevent
may be required if the watercourse has fish
the release of silt, sediment or sediment-laden
habitat. For further details see Fishery Timing
water, raw concrete or concrete leachate, or any
Windows for Maintenance Work in Constructed
other deleterious substance. For further details see
Ditches, Factsheet No. 4 in this series.
Sediment Control, Factsheet No. 8 in this series.
• All works must be conducted during favourable
• Re-release of water into the ditch and/or culvert
weather and low water conditions.
should be conducted to allow for a gradual release.
Removal of sediment control devices should be
• If the constructed ditch has fish present, a fish and
undertaken once the sediments have settled out of
amphibian salvage must be undertaken by persons
the water and the water has cleared.
who have been trained to complete this type of
work. Fish collection permits must be obtained
• Machinery is to work from the top of bank and not
from DFO prior to the commencement of the
from within the watercourse.

Contact Information
Agency Contacts, Factsheet No. 19 in this series contains a list of local agency contacts and other organizations that
may be able to provide some assistance.
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BANK RE-VEGETATION
For Agricultural Land
Note: The Riparian Management Field Workbook, a companion document to this Drainage Management Guide,
provides additional information on plant selection, planting techniques and management of riparian areas.

Re-vegetating the banks and land adjacent to a
watercourse can reduce erosion and stabilize stream
banks. If there is no streamside vegetation, planting
the bank is often the most cost effective stabilization
technique. Plant roots help to hold the bank material
together while above ground stems slow water
velocities, break up overland flow and trap sediment.

Figure 1

Vegetated Bank

Bank stabilization using ‘soft’ engineering techniques
such as planting and/or seeding, may be undertaken at
any time of year without notification or approval.

Objectives of Bank Re-vegetation
There may be many objectives and goals that bank revegetation is to meet. The functions of a vegetation
bank may also be changed depending on the types of
plants chosen for bank re-vegetation.
Desired functions may be:


To protect the stream bank against erosion - short
and long term.



To provide access to sediment traps for clean-out
(primarily from north side of the stream).



To prevent the invasion of noxious weeds.



To reduce the negative impact of weeds growing
in the channel - short and long term.



The development of shade from shrubs and trees
reduces the heating of stream water due to direct
sunlight through.



To dissipate concentrated overland flow, filter
sediment and increase infiltration away from the
stream.



To provide other fish habitat benefits – leaf litter,
small woody debris and terrestrial insects
dropping into the water; cover from vegetation
where possible.



To produce marketable products that will have
beneficial or no effect on fish habitat.



To develop the riparian area into an integral part
of the agro-ecosystem rather than a strip of
unmanaged land producing undesirable impacts on
the farming operations of landowners.

It is important that the planting develops into a stable
ecosystem that once established will require minimal
maintenance.

Advantages of Bank Re-vegetation
Visual - Riparian vegetation is esthetically attractive
improving the farm environment.
Water quality – flooding or heavy rainfall can cause
concentrated overland flow that will carry silt and
other materials. The above ground part of vegetation
will break up concentrated flow, trap and filter out
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Other animals and people – predators such as
coyotes can use vegetation along ditches as cover.
Vegetation can also provide cover for people entering
the on the farm property without knowledge of the
landowner.

sediment before it reaches the open ditch and increase
infiltration of water. Roots of vegetation can absorb
nutrients and other compounds from the infiltrated
water.
Fish Habitat – if the ditch is fish bearing the
improvements in fish habitat are direct; they are
indirect if it is not fish bearing but flows into a water
course that is fish bearing.

Technical Considerations
The bank slope should be no steeper than 2H:1V (2
horizontal lengths for 1 vertical length) for planting. If
soils are fine silts and sands and planting is the only
stabilization technique being used, lower slopes of
3H:1V to 4H:1V are more appropriate.

Shade - Shrubs and trees growing on or at the top of
the bank will in time produce dense shade. Shade on
water reduces the heating effect of direct sunlight
improving fish habitat. Shade reduces growth of
undesirable vegetation in ditches and on ditch banks
that may restrict water flow.
Food - Vegetation supplies food to fish directly in the
form of insects that fall into the water and indirectly in
the form of leaf litter and other organic matter that
feeds invertebrates that are inturn feed for fish.
Low Cost – Ditch bank planting is a relatively
inexpensive technique for bank stabilization. The
plants can be installed relatively quickly with
minimum of labour.

Plantings are most successful on banks where
moderate erosion is anticipated and the bank is not
actively slumping. If slope failure is extensive or there
is erosion at the toes of the bank, planting vegetation
on the bank will not solve the problem. In these
situations another technique of bank stabilization
should be used in conjunction with the streamside
planting.
Planting should take place in original soil not in fill.
Fill areas should use bio-engineering to stabilize the
disturbed soil.

Increased Bio-diversity – vegetation planted along
ditch banks increases the range of plant and animals
(organisms that live in or on the vegetation). This is a
good thing as long as the increased bio-diversity does
not interfere with farm operations.

Woody plant material takes time to produce enough
root and stem growth to stabilize and protect the bank.
Seeding grass or grass and clover mixtures will
provide faster green cover till the woody material
becomes established. It may be necessary to use
interim non-plant protection measures, such as
biodegradable or synthetic geotextiles, crib walls or
riprap. Vegetation cover alone may not protect the
bank from high velocity flows.

Disadvantages of Bank Re-vegetation
Weeds – Planting must be managed to prevent
noxious weeds from becoming established. Species to
be planted must be carefully selected to not include a
weedy species that will become a problem in nearby
fields.

Plant Selection

Insects and Plant Diseases – Select species for
planting that are not a host to problem insects and
plant diseases that may spread to nearby crops.
Birds – One of the primary concerns landowners
express about planting of trees and shrubs is an
increase in the local bird population. Some people may
see this as good for bio-diversity or insect control
reasons. Berry, tree fruit and corn producers do not
want to do anything that will increase the number of
birds that may feed on their crops.

Effective erosion control programs use a mix of plant
species to incorporate structural diversity along the
bank. Plants should be selected which grow under the
conditions where they will be planted and are capable
of performing a specific function.
Functions such as quick growth, strong roots to resist
erosion, ability to produce shade, production of berries
for birds (or no berry production for no birds) and
ability to produce a marketable crop.

For all methods described below, it is
important to get expert advice on the
types of plant species that will survive
in specific conditions and the initial
planting and maintenance required to
ensure the planting will thrive.

Rodents and Ungulates – voles, mice, beaver, pocket
gophers and Columbia ground squirrels are all major
rodent problems that can become a problem with
increased vegetation along a ditch. Ungulates such as
deer, elk and moose may use the cover of vegetation
planted along the ditch to move into a farm property.
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When to Plant

Monitoring

Ideally planting should be done in the spring or late
fall. Planting can be done at other times of the year,
however, plant survival is likely to be lower. Adequate
moisture must be supplied to the plants throughout the
growing season, particularly if unrooted cuttings have
been used. Various types of mulches can be used to
preserve moisture and reduce weed competition but
they may also suppress natural regeneration of growth
of desired plants. Mulches should only be used when
recommended by a professional.

Plantings should be monitored throughout the growing
season to make sure the plants are doing well. Soil
moisture may be dependent on the depth to the water
table; soils may dry out during low water in mid
summer.
Frequent causes of planting failures are weed
competition, drought, browsing by small and large
animals and incorrect plant selection for the site.

Live Staking
Cuttings from woody plants are often readily available
and easy to install , this is referred to as ‘live-staking’.
Live staking is used in many bio-engineering practices
to stabilize soil or stake other materials in place. The
plant’s roots stabilize the bank by binding soil
particles together and removing moisture from the soil.
The best time for stake installation and harvesting
depends on the plant material. Get professional
advice on plant material.

The stake should be no smaller than the diameter of a
thumb or index finger, 1.5-4.0 cm, and 60-90cm long.
Be sure to protect the plant material from drying out
between the harvesting and planting.
Install the stakes in a triangular pattern about 2-4
stakes per square meter. Actual spacing will depend on
the plant type and eventual size of the plant.
Recut harvested wood to 30 – 45 cm cuttings ready to
plant. Cut the bottom of the cutting at a 45* angle and
always plant the angle down. Push the stake in by
hand or tap it in gently with a soft mallet until 4/5th of
the stake is below the ground. If the soil is very hard
use a probe to make a pilot hole.

Wood should be stored full length (as it was
harvested) and re cut just before planting. Ideally
cuttings should be planted as soon after collection as
possible. If the cuttings are to be stored they should be
kept moist and stored at low temperature ( -1° C to
-4° C ).
Live staking does not immediately provide slope
stabilization, it takes a couple of years for the plants to
become established. Plantings on moist, well drained
banks that are not subject directly to erosive forces
will be most successful. Seeding will provide
protection to the exposed soil. The stakes in Figure 2
also have plastic tubing around the base to protect the
plantings from rodents.

Figure 2

Installation of Live Stakes

Presoaking cuttings 24 to 72 hours before planting has
shown to increase plant survival rates. However,
soaking also softens the wood. To prevent damage to
the cutting a probe should be used to create a pilot
hole. The pilot hole should be slightly smaller than the
diameter of the cutting to ensure good soil-plant
contact. If the hole is larger than the cutting pour a
slurry of water and native soil into the hole with the
cutting. In all cases tramp the soil around the base of
the planted cutting with you boot to collapse any air
pockets near the cutting. Irrigate after planting if
possible

Live Staking
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Container or Root Stock Planting
Container grown and bare root stock can be purchased
from nurseries or transplanted from areas away from
the slope. Pre-rooted plant material can offer a faster
but more expensive solution to some slope
stabilization projects than live staking. It is often used
when rapid root establishment is required.

Planting of Container or Bare Root Stock
Loosen the root balls before placing the plants in predug holes. The plants should be monitored and
irrigated until the root system is well established.
Planting is best in the spring.

Seeding
Seeding with grass and clover creates a shallow root
zone in the first foot of soil. This protects the soil
surface from surface runoff and wind. Seeding is
usually used in conjunction with other planting
techniques and is intended to provide temporary
erosion control. Some grass species will provide very
rapid green cover if required.
However, grass can be very competitive with the
woody species, so needs to be controlled in the area
around the planted shrubs or trees.

Seeding Methods
Seeding can be done by hand or by hiring a contractor
to hydro-seed the site. Hydro seeding involves
spraying a combination of seed fertilizer in a slurry
mixture.
If the soil is dry and precipitation isn’t anticipated in
the near future the area should also be irrigated to
initiate germination.

Woody vegetation provides stronger bank protection
against slumping.
For best results a custom seed mixture for the site and
the season is recommended. Fertilizers may also be
recommended for certain soil conditions.

Figure 3

Recently Seeded Bank

Streamside Fencing
Streamside fencing should be considered in
conjunction with bank re-vegetation in areas where
there is presently unrestricted access by animals or
people. The fencing will prevent animals from
disturbing the newly planted vegetation and allow the
plants to become established.
Provision of constructed livestock watering holes
adjacent to the stream rather than in the stream itself
helps to protect other stream resources, such as fish.
Check with MAFF for assistance with streamside
fencing/livestock watering hole projects.

Figure 4

Fence on a Recently Hydro-seeded Channel

Contact Information
Agency Contacts, Factsheet No. 19 in this series, contains a list of local agency contacts and other organizations that
may be able to provide some assistance.
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Constructed Ditch

Drainage Management Guide - No. 12 in series

Order No. 533.410-1
December 2004

ROCK REVETMENTS
For Constructed Ditches
Rock revetments are used to stabilize banks in areas of
high water velocities and/or where bank erosion can’t
be corrected with other bank stabilization techniques.
Typical rock revetments that may be used in small
channels such as ditches are rip rap and rock gabions.
These techniques are also used to stabilize slope toes
up to the normal water level when other bio-

engineering techniques are used to stabilize the banks
farther up the slopes.
Vegetation may be used in conjunction with rock
structures to provide additional structural support and
create a more natural looking bank and enhance fish
habitat.
See Factsheet No. 13 Bio-Engineering Techniques

Riprap
unnatural and may cause other erosion problems
upstream and downstream of where the rock revetment
is placed. Large projects eliminate riparian vegetation,
a key component of fish habitat. They may result in a
HADD and require an Authorization from DFO.

Rock riprap is the placement of angular rocks of
various sizes along the streambanks. The rocks lock
together to help to stabilize the banks thus providing a
hard layer of protection outside of the softer, easily
erodible bank materials, such as sand or fine
sediments. It works best where banks are less than
2H:1V (2 horizontal lengths for 1 vertical length) and
where water velocities are less than 4.0 m/sec. A
geotextile or gravel filter layer between the riprap and
bank is recommended to prevent the bank material
from being drawn out through the riprap.
This technique is useful to stabilize areas on slopes
with poor soil structure or bank seepage. Riprap is
useful on banks where there are high water velocities
or the stream bank is often submerged and vegetation
cannot be established. It is often used to prevent the
undercutting of bank (stabilize the toe slope) in
conjunction with other bio-engineering techniques that
support vegetation growth.
If water velocities are 2 m/sec or greater on a
constructed ditch advice from an engineering
consultant will be necessary.

Figure 1

Riprap Placement on a Constructed Ditch

Advantages

Rock Toe Keys

Riprap remains stable at most flow levels, it is durable,
easy to install and easy to maintain.

Rock toe keys are basically the bottom half of the
riprap structure. These are use in conjunction with
other bio-engineering techniques which are used to
protect the upper bank. The rock toe keys stabilize the
toe and are installed up to the normal water level.

Disadvantages
Large projects can be costly and the riprap restricts
natural channel movement. The site may also look
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Riprap Placement
The following briefly
outlines the installation of
riprap on a constructed
ditch. However, it is
advisable to obtain
professional expertise to
ensure works will be stable
and functional.
Riprap, placed within the
average high water mark of
the ditch, must be free of
silt, debris or other
substances harmful to
aquatic life.

Figure 2

Typical Riprap Cross Section

Rock used as riprap must be durable, and suitably
graded and sized to resist movement, see Rock
Gradation below. Do not use broken concrete slabs as
these can erode over time resulting in fine material
accumulating downstream and harming fish habitat.
Start at the toe of the slope just above the eroded areas.
Plan a side slope between 2H:1V and 4H:1V
(horizontal to vertical distance ratio). Mechanically
shape the wall as closely to this slope as possible*.
Dig a toe wedge to stabilize riprap at the base line of
the slope, see Figure 2.
Riprap should be hand-placed or machine-placed
individually.
Place larger pieces of riprap at the toe of slope and
work upwards to the erosion line (or average high
water mark) with smaller riprap materials. Ensure
however, that riprap is of a size large enough that it
will not be transported downstream during flood
events.
Pack the shale or riprap with the back of the excavator
bucket.
Cover the rock above the high water mark with topsoil
or material excavated from the ditch after it has
drained. Seed the topsoil with a fast-growing native
grass seed mixture. Immediate seeding with native
grasses will help to prevent colonization of the area by
weeds.
*Where water velocities are above 2 m/sec on a
constructed ditch, it may be necessary to install
erosion control blankets or turf reinforcement mats
under the riprap to ensure stability. Figure 3 provides
information on installation of riprap and filter blankets
for the stabilization of ditch banks.

Figure 3

Channel Stabilization with
Filter Blanket (Erosion Draw)

Sediment control measures must be installed or the
works should be conducted in isolation by diverting
water flows.
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Rock Gradation
Gradation is extremely important to ensure the riprap
will function properly. Varying rock sizes allows the
rock to interlock and minimizes voids in the structure.
Gaps in gradation may cause structural failure. For
velocities not exceeding 2.4 m/s (8 fps) the nominal
size is 36 kg. (80 lb.) or 300 mm diameter rock.

Rock size grading specifications:
100% smaller than 500 mm (20 in.)
at least 20% larger than 350 mm (14 in.)
at least 50% larger than 300 mm (12 in.)
at least 80% larger than 200 mm (8 in.)

Angular rock will lock together better than rounded
rock. Rounded river rock is not acceptable to be used
as riprap.

Joint Plantings
A joint planting is basically riprap with live stakes
driven in among the rocks. Vegetation on the riprap
structure increases bank stability and may also help to
minimize the growth of noxious weeds. Shade
vegetation significantly reduces the growth of instream grasses, which minimizes future maintenance.

Disadvantages
The plants require a lot of monitoring and irrigation
during the first years to ensure survival. A large plant
loss is common with this technique due to damage of the
plants during installation and lack of care during
establishment.

Live staking can be done anytime after the rock has
been placed, preferably when the plants are dormant.
The stakes should be driven completely through the
riprap into the bank to allow for rooting, see Figure 4.
It may be difficult to established plantings in thick
riprap unless special tools are used to create pilot
holes. See Bank Re-vegetation for Agricultural Land,
Factsheet No. 11 in this series for more information on
live stakes and planting preparation.
Soil can also be added to the riprap to provide material
for roots to grow into. Irrigation is necessary in dry
areas for the first few years to ensure the root system
establishes.

Live Stake Installation
Create a pilot hole using a steel rod that is the same
diameter as the live stakes.
Tamp the live stake into the spaces between the rock in
a random pattern. The stakes should be perpendicular to
the bank with buds pointing up. The end of the stake
must penetrate the bank soil. The top should be slightly
above the surface of the riprap.

Advantages
The vegetation provides habitat and will help bind the
riprap and bank material together, increasing the
stability of the bank. The structure has a more natural
appearance.

Figure 4

Joint Planting (WTEC)

Live Stakes are driven through riprap

Gabions and Vegetated Gabions
Gabions may be an option where side slopes are too
steep for riprap or where large angular rocks used for
riprap are not readily available. Gabions are wire
mesh rectangular baskets (normally 0.5-1.0 m thick)
filled with rock and soil. They are laced together to
create a wall. Using vinyl coated or galvanized steel
mesh improves the durability of the baskets.

Gabions require a firm stable foundation for placement.
These structures are not appropriate if the ditch bottom
is eroding and may undercut the gabion.
Gabions can be used to stabilize the toe of the slope
while bio-engineering or planting techniques are used to
stabilize the upper bank.
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Vegetation may be incorporated into the gabion by
placing cuttings between the gabion layers. The
cuttings will take root in the gabions and the soil
behind the structure.
The vegetation provides additional stability once the
root structure has developed. There may be a risk of
large woody vegetation damaging the baskets as they
grow or if they uproot. This risk should be weighed
when choosing the vegetation type. Note that the
basket must be filled with rock and soil if the plant
material is to take root.

Advantages
Gabions require about a third of the thickness
compared to riprap designs. Vegetated gabions
provide some fish habitat and make the site more
attractive.

Disadvantages
The cost of construction and placement can be high.
Repairs to the wire mesh basket may be necessary.

Placement of Gabions
Prepare the area by creating the desired final slope of
the bank and excavating the toe area. The bottom of
the gabion should be partially buried in the ditch
bottom, similar to the riprap toe, see Figure 5. Ensure
the bottom of the gabion will be below the scour
depth, at least 60 cm below ditch bottom. The work
should be done with sediment control measures in
place or in isolation of flowing water.
Install the filter material, either geotextile or gravel
filter. See Figure 5 for techniques on securing a filter
blanket.
Assemble the empty gabion baskets into the desired
shape and place in their final location. Lace adjacent
gabions together to prevent movement. The gabions
should be tilted back slightly into the bank.

Figure 5

Vegetated Gabion

( Watershed Science institute, NRCS )

Fill the baskets once a number of gabions are in place.
Place fill in lifts of 30cm carefully to prevent damage to
the baskets. Tie wires or stiffeners from the exposed
face across the baskets after each lift to prevent bulging.
To create a vegetated gabion, live branches are placed
on top of row of gabions. Pack soil around branches
before placing the next layer of gabions. This will
ensure good soil-plant contact and a firm base for the
next gabions.
Add gabions until the desired height is reached. This
should be above the normal water level.
Tie backs must be installed at both the upstream and
downstream ends.
Vegetation should be planted above the gabion structure
to stabilize exposed soil. Vegetation planted on the
banks above the gabions should not affect the basket
integrity.
Gabions should be checked regularly for broken wires
and repaired if necessary to ensure stone containment.

Conditions Specified for Rock Revetment Bank Stabilization for Constructed Ditches
•

•

Bank stabilization using any form of ‘hard’
engineering technique, such as bio-engineering or
riprap placement, must be undertaken during the
Timing Window for your area. DFO authorization
may be required if the ditch has fish habitat. For
further details see Fishery Timing Windows for
Maintenance Work in Constructed Ditches,
Factsheet No. 4 in this series.
All works must be conducted during favourable
weather and low water conditions.

•

If the constructed ditch has fish present, a fish and
amphibian salvage must be undertaken by persons
who have been trained to complete this type of
work. Fish collection permits must be obtained
from DFO prior to the commencement of the works.
For further details see Fish Salvage, Factsheet No.
17 in this series.
• Works must be conducted in isolation of flowing
water. The method chosen should be appropriate for
the amount of flowing water in the ditch. For further
details see Sediment Control, Factsheet No. 8 in this
series.
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•

Work must be undertaken in a manner as to
prevent the release of silt, sediment or sedimentladen water, raw concrete or concrete leachate, or
any other deleterious substance. For further details
see Sediment Control, Factsheet No. 8 in this
series.

•

•

Re-release of water into the ditch and/or culvert
should be conducted to allow for a gradual release.
Removal of sediment control devices should be
undertaken once the sediments have settled out of
the water and the water has cleared.
Machinery is to work from the top of bank and not
from within the ditch

Contact Information
Agency Contacts, Factsheet No. 19 in this series contains a list of local agency contacts and other organizations that
may be able to provide some assistance.
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Constructed Ditch
Drainage Management Guide - No. 13 in series

Order No. 533.431-1
December 2004

BIO-ENGINEERING TECHNIQUES
Bio-engineering is a technique for bank stabilization
that incorporations the use of vegetation and
engineering structures to increase slope stability. The
vegetation increases the soil strength through their root
structure while the bio-engineered structure provides
additional support. These are most often applied to
streams, rather than constructed ditches. However, the
techniques can be useful depending on the nature of
the constructed ditch.
Bioengineering techniques are used to enhance slope
stability, control sediment runoff and maintain biodiversity.

Water elevation is a critical element in a successful
installation. Be sure to know the normal, high and low
water elevations and how rapidly these changes occur.
Trampling of the site by people or livestock will
reduce the survival rate of vegetation and the
effectiveness of the project. Access to the banks
should be restricted with temporary or permanent
fencing if there is a potential problem.

There are numerous bio-engineering techniques, most
use dormant cuttings of local plant material in
construction. A brief description and construction
information for some of these techniques is given in
this factsheet. Additional information on related
techniques can be found in Rock Revetments for
Constructed Ditches, Factsheet No. 12 and Bank Revegetation for Agricultural Land, Factsheet No. 11 in
this series. A qualified profession may be required to
assist in the construction of some of these techniques.

Limitations to using bio-engineering techniques
include soils that are too wet or too droughty for
rooting. Shaded banks may not receive enough
sunlight for vigorous plant growth.

A higher survival rate of live vegetation is achieved if
construction occurs when the plant is dormant and

Wattles

freshly cut. Plants will survive at other times if
adequate moisture is provided and the material is not
damaged by construction activities. Fall or spring is
the best times for installation. Fall is better in areas
that have high water flow and water tables and are
inaccessible in the spring. Planting in the spring is
advantageous because soil moisture is usually high
and the plants do not have to survive the rigors of
winter. Regular monitoring and maintenance is
needed, especially during the first year after
construction to ensure plant survival.

( Fascines )

Wattles (or fascines) are bundles of live cuttings that
are staked into trenches. On dry slopes the bundles are
placed horizontally along the slope contour to create a
terraced slope. On wet slopes (slopes with seepage)
the wattles are placed on an angle to facilitate drainage
of water from the slope, see Figure 1.
Initially, the wattles physically hold the soil in place.
The wattle placement breaks up the slope by creating
terraces with shallower slopes than the original bank.
The wattles stabilize eroding banks and provide a
stable growing surface for riparian vegetation. As the
cuttings take root the root system binds the soil
together helping to stabilize the bank. A ‘living fence’
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Figure 1
Wattle
Placement
on a Slope

of plants cuttings will take root, and grow upwards.
The ‘living fence’ along with a grass cover, will also
act as a living sediment trap along the bank. Adding a
mulch or other cover between the wattles will increase
the erosion protection while the vegetation is
becoming established.
Wattles are useful in areas of general scour and for
protection of overbank runoff. They provide slope
stabilization and sediment control. They are not
appropriate for areas undergoing mass movement.
Wattles can be installed on slopes up to 1.5H:1V (1.5
horizontal lengths for 1 vertical length) with ditch
water velocities up to 2 m/s. Water velocities over
2m/s may require additional erosion protection.
Wattles are used from the normal water level to the top
of the bank. Wattles planted below the water level may
still provide some erosion protection of the toe of the
slope, but the plants will not grow.
For wattles to be successful it is important that the soil
moisture conditions at the site are sufficient for the
cuttings to grow.

Starting at the bottom of the slope, no lower than the
normal water level, excavate trenches along the
contour of the bank (or on an angle depending on soil
conditions).
Trench depths are 2/3 of the wattle diameter and about
30 cm wide. For contour wattling, the trenches must
be kept horizontal. The wattles should be placed in the
trenches as soon as possible to prevent both the soil
and plant from drying out.
The fringe end of the wattles should be overlapping to
create continuity in the terrace. Live or dead stakes are
driven through the bundles every 50 cm. The top of
the stakes should be flush with the bundle. This
anchors the bundles in place until the root system can
develop.
For additional stability, a second live stake can be
tamped in under the bundles, see Figure 2. These
would be regularly spaced between the first stakes.

The difference between wattles and fascines is very
slight. In fascines, all the buds on the wattle bundles
are pointing in one direction. In wattles the buds are
pointing in random directions.

Advantages
Wattles provide good erosion and sediment control
protection once established. The vegetation provides
fish habitat and food and may improve water quality.
Large equipment is not necessary except to slope the
bank if necessary. This technique causes relatively
little site disturbance.

Disadvantages
The work is time consuming and time dependent. A
crew of 3-4 people is required to assemble and install
wattles before the materials dry out. Runoff from long
or steep slopes may undermine wattles. Because
reinforcement does not penetrate the bank as deeply a
other techniques, it is not as immediately effective.

Construction / Installation
The wattle is constructed by typing long live dormant
cuttings into bundles that are typically 15-25 cm in
diameter. The bundles are held together with untreated
twine tied every 30-40 cm along the bundle. The
bundles should ideally be assemble on site and not be
allowed to dry out before placement.

Figure 2

Wattle Installations

( WTEC )

The bundles are back filled with moist native material
working it into the bundle and tamping down the soil.
Ensure that good contact exists between the soil and
plant material. It is convenient to use the excavated
material from the next trench up the slope.
Approximately 20% of the wattle should be above the
surface. The terrace should be slightly sloping to
prevent water from ponding behind the wattle.
Move up slope to excavate the next trench. Trenches
are spaced every 1-3 m. (Generally steeper slopes, see
Table 1.) These distances may need to be adjusted for
soil type, less cohesive soils like silt and sand require
smaller spacing.
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Table 1

Seeding and mulching of the slope should take place
immediately after installation. Watering may be
necessary in dry conditions. see Bank Re-vegetation
for Agricultural Land, Factsheet No. 11 in this series
for more information on live stakes and seeding.

General Recommended Spacing

Slope

Slope distance
between wattles
meters (ft)

Recommended
maximum slope
length meters (ft)

1:1 to 1.5:1
1.5:1 to 2:1
2:1 to 2.5:1
2.5:1 to 4:1

1-1.2 (3.4)
1.3-1.5 (4-5)
1.5-2 (5-6)
1.8-2.4 (6-8)

4.6 (15)
6.1 (20)
9.1 (30)
12.2 (40)

Brush Mattress
A brush mattress is an interlaced layer of live branches
laid on the bank and held in place with untreated twine
and live or dead stakes. Brush mattresses are often
used in conjunction with techniques that protect the
toe of the slope from undercutting, such as wattles,
tree or rock revetments. This will provide better longterm bank stabilization.

Construction / Installation

This techniques is useful for providing immediate
stream bank protection from scouring and slows water
velocities. However it is not useful alone on sites
experiencing mass wasting or undercutting. Once the
vegetation is established, it can provide shade and fish
habitat and intercept sediments from overland flow.

The brush mattress should consist of 2-3 year old
flexible branches, 1.5-3 m long. The basal end should
be 1.5-4.0 cm in diameter. Be sure to keep branches
cool and moist between collection and installation.

The mattresses are limited to slopes 3H:1V or
shallower. Non-cohesive materials such as sand or silt
may limit anchoring heavy brush mats. (It is important
that the bottom of the branches are kept moist or wet
to allow the branches to sprout roots.) The mattress
should be installed when plants are dormant and
always above the normal water level.

Re-grade banks to the desired slope if necessary. To
promote good soil-plant contact the bank material
should not be over compacted.
Install wattles or toe erosion protection before
installing the brush mattress.

Place the branches perpendicular to the bank with the
bottom end inserted into the wattle trench (or trench at
top of the rock revetment). Burying the branch ends
facilitates root growth. The wattles should be loosely
installed so the branch ends can be pushed behind the
wattle, see Figure 3.

Pre-vegetated mats are a similar specialty product.
Live plants are grown on movable mats of organic
material 1.2-2.4 m2 in size. Mats are placed on the
bank and staked into place. The mat material degrades
while the plant material takes root in the banks.

Advantages
Brush mattresses provide immediate protection to the
exposed bank. Except for slope regarding there is little
disturbance to banks. The vegetation provides fish
habitat and food and may improve water quality.

Disadvantages
Brush mattresses are only effective on upper slopes
and a large amount of live material is required to cover
the bank.

Figure 3

Brush Mattress ( Technical No. 9 )

The brush mattress is built with compressed layers of
branches 5-20 cm thick created. The branch density
should be 20-50 branches per meter.
Wedge shaped construction stakes are inserted half
their length in a grid pattern through the branches.
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Heavy (breaking strength 70-100 lb) untreated twine is
tied 15 cm from the top of the stake holding the
branches in place. The twine is layered perpendicular
to the branches along the contour of the slope. Tie
wire can also be used, a No. 10 to 12 galvanized wire
is recommended. After the twine has been secured
over the branches, the stakes are driven into the
ground to further compress the branches to the slope
face.

Finally finish installing the wattle at the base of the
mattress.
Live stakes can also be inserted throughout the
mattress for deeper rooting or can be used for securing
the branches if twine is used. However, the live stakes
may be damaged if used for securing branches and
may not have the strength of the construction stakes
when compressing the branches.

Lightly cover with soil and work it into the branch
mattress. Water if necessary to ensure enough
moisture in the soil to promote root growth.

Brush Layers
Brush layers are horizontal alternating layers of soil
and live branches that create a continuous reinforced
bench within the bank. The vegetated end of the brush
layers acts as ‘live fences’ that can catch material
moving down the slope. As the root system develops,
the roots bind the soil together which strengthens the
bank.

This technique is useful in projects where cut and fill
is required, there are large quantities of loosened soil
on the slope, or where slumping or imported soil
material is to be used in eroded areas.
The trench technique of brush layering is used for
bank stabilization and overland flow protection.
Alternating layers of branches and fill material is used
where bank reconstruction is required. See Figure 4
for illustrations of both these methods.
Brush layers are typically not effective in slump areas
greater than 1.2 m deep of 1.2 m wide. This technique
is most useful on banks that will not have erosive
forces working, such as high velocity water flow,
eroding the bank before the vegetation is established.
Vegetated goegrids are another option for fill areas
and provide greater protection.
Brush layering can be used on slopes up to 1.5H:1V in
areas of seriously eroded and slumping banks. The
brush layers should be positioned above the normal
water level and installation is best during low flow
conditions. Erosion matting should be placed between
layers to protect exposed soil or the area should be
immediately seeded.
Brush layers should be done in conjunction with
techniques that protect the toe of the slope from
undercutting such as wattles, tree or rock revetments.
This will provide better long-term bank stabilization.

Advantages
Figure 4

Brush Layers

( Watershed Science Institute, NRCS )

Brush layering provides good immediate soil
reinforcement and slope de-watering. This technique is
more effective than wattles in terms of mass stability.
The vegetation provides fish habitat and food and may
improve water quality.
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Disadvantages

should have a slope to 1.5H:1V or shallower,
depending on the soil type. Less cohesive material
such as sand and silt require shallow slopes and more
frequent brush layers.

The installation for bank reconstruction is very labour
intensive and requires a large amount of plant
material. Large equipment may be necessary for cut
and fill. This technique can be very disruptive to
native soil. It is important to install in phases and not
excavate more material than necessary.

Since the exposed soil material has been disturbed
during the filling process it is more susceptible to
erosion. This technique would only be used during low
flows. The exposed soil should be seeded to provide
additional protection from overland flow. For slopes
3H:1V or flatter mulches can be used. For steeper
slopes a fabric or geotextile anchored to the slope is
more appropriate.

Construction / Installation
Filling a slump
A bench is excavated at the base of the fill area above
the normal water level. The bench should be sloping
back slightly (10-20 degrees) and between 1-2 m in
depth. Be careful not to over excavate.

The plant material used in the brush layer should be
longer than the depth of the trench. The branches are
placed in an overlapping pattern with the top facing
outward and overhanging the bench by 15 cm.
Soil is placed on top to the brush layer, compacted and
watered to ensure good plant to soil connection. The
brush layer should be 15-20 cm high.

Brush layers in trenches
If the brush layers are to be placed in trenches,
excavate the first trench at the bottom of the slope
above the normal water level. The trench should be
sloping back into the bank. Place branches in the
trench with the butts inserted into the undisturbed soil.
Pack soil into the trench ensuring good soil-plant
contact. Move up slope to the next trench and repeat
the process.

Install the next brush layer 1-2 m above the first layer.
The material between the brush layers should be laid
down in 15-20 cm lifts and compacted. Layers are
continued until the slump areas is filled. The new bank

Branch Packing

Disadvantages

This technique is a modification of brush layering.
Branch packing uses layers of compacted fill and
branches secured with live and wooden stakes. the
stakes and eventual root structure will strengthen the
bank while the exposed branches and vegetation will
filter sediments and protect the bank surface from
erosion.

This technique is labour intensive and requires a large
amount of plant material.

Construction / Installation
Collect and prepare live branches that are long enough
to extend from the back of the failure area, to the bank
face. The branches should overhang at least 15 cm.

This technique is useful to fix slumps or holes in
stream banks. It should not be used on slope failures
larger than 1.2 m x 1.2 m or on slopes steeper then
2H:1V. If erosion is occurring at the toe, a toe
stabilization technique should be used. Installation is
best during low flow conditions above the normal
water level.

Start at the lowest point in the area to be repaired. If
the area to repair starts below the normal water level
use another technique to stabilize the toe before branch
packing.

Advantages
This is an inexpensive technique to fill small bank
failures. The vegetation provides fish habitat and food
and may improve water quality.

Drive the stakes 0.9-1.2 m vertically into the ground
30-45 cm apart at the bottom of the failure. Place a
layer of branches 10-15 cm thick perpendicular to the
slope between the vertical stakes. The branches should
overlap.
Place a layer of soil, working the soil into the branches
to provide good soil-plant contact. Create a layer of
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soil that is no more than 30-45 cm thick. The actual
thickness is determined by the slope. Less cohesive
material such as sand and silt require shallow slopes
and more frequent layers of branches. Also if there is a
lot of seepage from the bank the lifts should be
thinner. Compact the soil well before starting the next
layer.
Repeat the layers. After each soil layer drive in
another set of wooden stakes staggered between the
first set. The wooden stakes should penetrate into the
undisturbed soil of the bank on each layer, see
Figure 5.
If the slumping is created by seepage, install a relief
drain at the back of the trench and along the bottom
with an outlet at or above the normal water level. The
drain may be a perforated pipe or wattle relief drain.
Be careful not to damage the pipe when inserting
branches. See Vegetated Geogrids for an explanation
of a wattle relief drain.

Figure 5

Branch Packing

Vegetated Geogrids
Vegetated geogrids are similar to brush layers except
natural or synthetic geotextiles are wrapped around the
exposed soil between the layers, anchoring the ends of
the geotextile in the fill material. The geotextile
material protects the exposed soil. This technique is
used instead of brush layering in areas where the water
velocities are relatively high. Vegetated geogrids can
be used on steep slopes that have limited room for
bank shaping.
This technique is useful in projects that require filling
or rehabilitation of seriously eroded and slumping
banks. Vegetated geogrids provide more protection
than other vegetative techniques but less protection
than structural techniques.

When used in conjunction with toe protection this is a
good technique for repairing bank failure.
Installation is best when the plants are dormant and
during low flow conditions. The vegetated geogrid
should only be installed above the normal water level.

Advantages
Vegetated geogrids can be used in bank reconstruction
and have a better tolerance of high water velocities.
The vegetation provides fish habitat and food and may
improve water quality.

Disadvantage
This technique requires intensive labour and heavy
equipment to install and is relatively expensive.

Construction / Installation
Excavate a trench below the bottom of the streambed.
The trench should be at least 0.9 m wide and slope
slightly back towards the bank, see Figure 6.
The toe of the bank should be stabilized using gabions
of rock toe keys, see Rock Revetments for Constructed
Ditches, Factsheet No. 12 in this series. Crib walls or
tree revetments could also be used to protect the bank
below the normal water level.
Figure 6

Vegetated Geogrid With Rock Toe Key
( Watershed Science Institute, NRCS )

Lay geotextile over the toe protection material. Back
fill with a layer of soil and rocks to anchor the
geotextile and fold it back over the fill material.
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Place a layer of branches 10-15 cm thick over the
geotextile. The branches should be long enough to
penetrate the undisturbed bank with the tips protruding
at least 10 cm from the new slope face.
Repeat layers of compacted soil wrapped in geotextile
and branches until the desired height is reached. The
lift thickness should be 30-75 cm, depending on the
finished slope. Steeper slopes should have smaller
lifts.
The potential exists for a build up of pressure behind
the compact soil layers and geotextile wraps. A drain

should be installed at the back of the trench with an
outlet just above the normal water level in the ditch.
The drains can be a perforated pipe or wattles that are
laid at the back of the trench on an angle to direct flow
to the bottom of the fill area. Wattles are also placed
on the bottom of the trench to connect with the wattles
at the back. These wattles should slope slightly
downward towards the bank face. The outlet should be
just above the normal water level.
The top of the bank should be seeded and vegetated to
provide protection to the exposed soil.

Live Cribwall
A cribwall is a live log wall, built crib-style, to protect
eroding banks. Vegetation is planted between the logs
used to build the wall. The vegetation reduces stream
velocities as well as providing cover and shelter for
fish. The root structure of the vegetation strengthens
the material within the crib.
This technique is useful when slopes are too steep for
other techniques of stabilization and there is no room
to cut back the slope. Cribwalls are also effective to
prevent toe erosion by scouring. Cribwalls do not need
to be built up the entire bank. Another bio-engineering
technique can be installed on the upper bank.

A box of interlocking untreated logs or timber is
constructed in place one layer at a time. Logs are
placed 1.2-1.5 m apart in the bottom of the excavation
parallel to the bank. The logs should be 10-15 cm in
diameter. The next set of logs is placed on top,
perpendicular to the first logs. There should be a 75150 cm overhang at the ends. Continue until the
desired height is reached, see Figure 7.

Cribwalls should be used for walls 2 m high or less
and not longer than 6 m. For successful vegetation
establishment ensure that the cuttings are dormant and
are installed soon after harvest. The branches should
not be allowed to dry out. The cribwall must be
constructed during low water period.

Advantages

Cribwalls provide both banks and toe protection. The
vegetation provides fish habitat and food and may
improve water quality.

Figure 7

Disadvantages
The structure is labour intensive to install and is
relatively expensive.

Construction / Installation
Prepare the area where the cribwall is to be installed.
The area should be excavated below the streambed.
The side closest to the bank should be 15-30 cm lower
than the stream side of the excavation. The cribwall
should lean back into the bank.

Cribwall

The box is filled with soil and stones. Fill the bottom
of the structure with rocks, up to the normal water
level. Add a layer of soil and branch cuttings. The tops
of the branches extend through the logs in the cribwall.
The layers of soil and branches should be well packed
and watered during construction to ensure good plantsoil contact. Continue with layers of soil and branches.
The top of the structure should have a layer of soil that
is graded back to the existing bank. The banks should
be seeded to prevent erosion from overland flow.
Regular inspection is required for the first year after
construction to identify and correct any potential
problems.
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Tree Revetment
Tree revetment involves cabling and anchoring trees
into the toe of the bank. This protects the bank from
erosion while the branches on the trees trap sediment.
The branches of the trees will dissipate the water’s
velocity. Sediment settles out behind the branches and
can help rebuild an eroded bank.

Advantages

The techniques is most effective when used in
locations where ditch banks are rapidly eroding and
require protection from toe erosion and bank scouring.
The anchoring system must be chosen according to the
bank material and the weight of the object to be
anchored. Other bio-engineering techniques or
planting is recommended to protect the upper bank.

This technique does not address upper bank erosion.
Tree revetments have a limited life and must be
periodically replaced. There is no vegetation growth
for fish habitat.

For ditches and small streams, smaller trees with
diameters of 50-100 mm can be used. The tree
diameter should match the ditch size. The tree should
not be too large and block the flow. The diameter of
the tree’s crown should be about 2/3 the height of the
bank. The trees should be durable green coniferous
trees, such as cedar and pines.

Tree revetments are relatively inexpensive. They
provide scour protection for the bank and protection
for the toe.

Disadvantages

Construction / Installation
The banks should be graded to a maximum of 2H:1V
slope and made ready for planting.
Trees are placed along the toe of the slope, the tops
pointing down stream and overlapping by 30%.
The trees must be anchored to the bank and cabled
together to prevent movement downstream.

Tree revetments can be installed at anytime in-stream
work is permitted. Low flow conditions are not
necessary.

Log Bank Cover

( Lunker structures )

Log bank cover is like a shelf built into the stream
bank. The shelf is covered with topsoil and native
riparian grasses and vegetation. They are often
referred to as ‘undercut bank’ structures. This
technique provides some bank protection benefits;
however, they are most often built to provide
complexity in ditches where fish are present and where
little cover or shelter is available for fish.

Advantages
The log bank cover provides fish shelter and some
bank protection.

Disadvantages
This technique is relatively expensive and labour
intensive to install.

Figure 8

Construction / Installation
Prepare the toe area of the bank.
Construct the lunker structures in 2.4 m cells.
Materials are 0.6 m hardwood planks 12-20 cm
diameter hardwood blocks and reinforcing bars,
16 mm, 1.5 m long.

Lunker structure

( Watershed Science Institute, NRCS )

Place the cell in the prepared toe area. Cover the cell
with riprap appropriate to the ditch conditions.
Vegetate the exposed soil. Other bio-engineering
techniques, such as wattles or brush mattresses, may
be necessary to reinforce the upper bank above the
water level.
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Vegetated Rolls
Vegetated rolls are usually made of coconut fiber
bound together with twine. However, these rolls may
also be made of other materials that provide the same
effect. One example of this is a sock made of synthetic
or natural fibers that is filled with compost or some
other material that will support vegetation. It may be
possible to get a roll filled with a mixture that already
contains seed.
This technique is useful for the toe of slopes while
allowing vegetation to establish.

Advantages

The rolls are flexible and able to mold to existing
curves. Therefore little site disturbance occurs.

Disadvantage

The toe protection is temporary. If vegetation alone
will not be enough to prevent erosion in the future, use
a rock revetment to stabilize the toe.

Construction / Installation

Excavate a shallow trench at the toe of the slope. The
depth should be slightly below channel grade. Place
the roll in the trench.
Drive stakes on both sides of the roll at a 0.6-1.2 m
spacing. The length of the stake is determined by how
deep the stake must be driven to be secure. Higher
water velocities require a closer spacing. The top of
the stakes should be flush with the top of the roll.
Lace rope across the top of the roll to secure from
stake to stake, see Figure 9. Backfill with soil behind
the roll. Vegetation can be planted along the roll. The
top of the roll should be above the mean water level
for the vegetation to survive.

Figure 9

Coir Roll

(Erosion Draw 4.0)

Other bio-engineering techniques, such as brush
mattresses may be necessary to reinforce the upper
bank above the roll.

Conditions Specified for Bank Stabilization for Constructed Ditches
works. For further details see Fish Salvage,
• Bank stabilization using ‘soft’ engineering
Factsheet No. 17 in this series.
techniques, such as planting and/or seeding, may
be undertaken at any time of the year without
• Works must be conducted in isolation of flowing
notification or approval.
water. The method chosen should be appropriate
for the amount of flowing water in the ditch. For
• Bank stabilization using any form of ‘hard’
further details see Sediment Control, Factsheet
engineering technique, such as bio-engineering or
No. 8 in this series.
riprap placement, must be undertaken during the
Timing Window for your area. DFO authorization
• Work must be undertaken in a manner as to
may be required if the ditch has fish habitat. For
prevent the release of silt, sediment or sedimentfurther details see Timing Windows for
laden water, raw concrete or concrete leachate, or
Maintenance Work in Constructed Ditches,
any other deleterious substance. For further
Factsheet No. 4 in this series.
details, see Sediment Control, Factsheet No. 8 in
this
series.
• All works must be conducted during favourable
weather and low water conditions.
• Re-release of water into the ditch and/or culvert
should be conducted to allow for a gradual release.
• If the constructed ditch has fish present, a fish and
Removal of sediment control devices should be
amphibian salvage must be undertaken by persons
undertaken once the sediments have settled out of
who have been trained to complete this type of
the water and the water has cleared.
work. Fish collection permits must be obtained
from DFO prior to the commencement of the
• Machinery is to work from the top of bank and not
from within the ditch.
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Contact Information

Agency Contact Requirements for Constructed Ditch
Maintenance, Factsheet No. 3 in this series contains a
list of local agency contacts and other organizations
that may be able to provide some assistance.

Conversions
5 cm
10 cm
15 cm
20 cm
25 cm
30 cm
45 cm
50 cm

=
=
=
=
=
=
=
=

2 inches
4 inches
6 inches
8 inches
10 inches
12 inches
18 inches
20 inches

0.9 m
1.2 m
1.5 m
2.0 m
2.4 m
3.0 m
6.0 m

=
=
=
=
=
=
=

3 feet
4 feet
5 feet
7 feet
8 feet
10 feet
20 feet
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Constructed Ditch
Drainage Management Guide – No. 14 in Series

Order No. 373.020-1
March 2005

BRIDGE CONSTRUCTION
Constructed ditches often break up the integrity of a field
requiring a crossing to access the entire property. The
best type of crossing over any watercourse is a clear span
structure. Where a ditch has excellent fish habitat a bridge
should be used. The bridge deck and footings should be
located above the highest water level. For very small
ditches a culvert may serve as the best method of
constructing a crossing.
When crossing a channelized stream or natural stream a
bridge should always be the first choice for a crossing.
Special circumstances may warrant a different type of
crossing but bridges offer the least disturbance of
vegetation and fish habitat to the channel.

Conditions Specified for Bridge Construction
The following conditions should be followed
when constructing or maintaining a bridge.
•

•
•

The bridge must be designed to withstand
maximum loads. For example a full
manure tanker will require a bridge
capable of large loads. The two designs
given in this factsheet can be used.
All construction and/ or repair work must
be undertaken during favourable weather
conditions
For new installations, the bridge must be
clear span. This means that the bridge
deck and footings must be completely
above the high water mark.

Figure 1

Hi-Boy Bridge Construction

Page 1 of 2

•

•

All work must be conducted and completed in
such a manner as to prevent the release of silt,
sediment or sediment-laden water, raw concrete or
concrete leachate, construction wastes or any other
deleterious substances into the ditch. For further
details see Sediment Control, Factsheet No. 8 in
this series.

•

Vegetation in and/or adjacent to the ditch is to be
disturbed as little as possible.

•

If sand blasting or other maintenance activity that
may cause material to enter the channel contact
Fisheries and Oceans Canada (DFO).

No concrete works may be undertaken within the
wetted perimeter of the ditch. See concrete
information below.

Concrete

•

All equipment and machinery must be free of
leaks or excess oil and grease. Equipment refuelling or servicing or storage of fuel must be
undertaken a minimum of 15 meters from the
ditch.

•

Any disturbed areas at the top of bank should be
re-graded and stabilized by seeding or revegetating with native riparian vegetation upon
completion of the work to prevent surface erosion
and/or siltation of the constructed ditch.

If any concrete, cast-in-place concrete, or grouting
works are to be undertaken, a high potential exists for
concrete and/or concrete leachate to enter a
watercourse. Concrete, concrete leachate, grout and
other uncured concrete substances (e.g. concrete bags
for headwall construction) are deleterious and highly
toxic to fish and other aquatic organisms. To perform
any concrete-related works all water must be
completely isolated prior to the commencement of any
instream works. In addition, measures must be taken to
prevent the incidence of concrete from entering a
watercourse, ravine or storm sewer system for a
minimum of 72 hours after the works have been
completed to ensure that the concrete has fully cured.
Where concrete works are proposed, the Ditch
Maintenance Form (DMF) should be completed and
sent to DFO. The DMF is attached to Factsheet 3,
Agency Contact Requirements for Constructed Ditch
Maintenance.

Approval Requirements
A clear span bridge constructed on a channelized or
natural stream will only require notification from
Ministry of Water, Land and Air Protection if the
footings are above the high water mark. For bridges
that require work in the stream approval from LWBC
and authorization from DFO may be required. See
Factsheet 20, Agency Contact Requirements for
Channelized and Natural Streams.
Considerations for approval will include:
• Justification for the bridge. Describe why the
crossing is necessary.
• Amount of vegetation disturbance.
• Amount of disturbance in the active floodplain.
For constructed ditches agency contact is not required
providing that the bridge is clear span, there is no loss
of riparian vegetation and no work will done below the
top of bank.

Figure 2

I-Beam Bridge Structure

Contact Information
Agency Contacts, Factsheet No. 19 in this series
contains contact information for various agencies.
Page 2 of 2

Constructed Ditch
Drainage Management Guide - No. 15 in series

Order No. 542.140-1
March 2005

CULVERT INSTALLATION
In Constructed Ditches

Description

Replacement of an access
road culvert with a culvert of
less than 12 m.

The replacement of a culvert may or may not require
notification and approval from agencies. Table 1
describes the notification or approval requirements for
various situations when work is done in the timing
window for constructed ditches.
Maintenance works to instream structures that are
licensed under the Water Act may be done without
contact to the Ministry of Water, Land and Air
Protection (WLAP) or Fisheries and Oceans Canada
(DFO). Maintenance works must be done in a manner
that does not impact fish or fish habitat.

DFO
Authorization

Where a clear span structure is not possible, agencies
may consider proposals to install culvert crossings.
Concerns regarding the culvert location, length, size
and installation method may need to be addressed.
Consideration is generally based on ensuring fish
passage and avoiding impacts to fish habitat.

NOTIFICATION REQUIREMENTS
FOR CONSTRUCTED DITCHES
Ditch
Maintenance
Form

Table 1

No Agency
Contact

This factsheet provides information on installing new
culverts or replacing old culverts on constructed
ditches only.

X

Replacement of an access
road culvert with a culvert
greater than 12 m.

X

New culvert installation that
will not impact native trees
and shrubs.

X

See Agency Contacts, Factsheet No. 19 in this series.

Conditions Specified for Culvert Replacement or Extension on a Constructed Ditch
For culvert replacement or extension DFO must be
notified of the work with a Ditch Maintenance Form
(DMF). See Agency Contacts, Factsheet No. 19 in this
series for a DMF. DFO may notify proponents of
additional requirements after reviewing the DMF.
•

•

Culvert headwalls should be constructed of wood,
pre-cast concrete or galvanized metals. Cast-inplace or concrete bag headwalls are not
recommended due to the potential for release of
concrete leachate, which can kill fish.
Replacement culverts should be oversized,
installed approximately 30 cm below the stream
bottom invert and backfilled with native materials
or clean gravels.

•

Minor deepening (up to 30 cm) of the constructed
ditch may be undertaken within 5 meters upstream
or downstream of a culvert only in locations where
the culvert is set below the ditch invert elevation.
The culvert should not be perched above the invert
of the ditch.

•

All works must be undertaken during the Timing
Window for your area. Refer to Factsheet No. 4
Fishery Timing Windows for Maintenance Work in
Constructed Ditches.

•

All works must be conducted during dry weather
and low water conditions.
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•

Works must be conducted in isolation of flowing
water. Refer to Factsheet No. 8 Sediment Control.

•

If the constructed ditch has fish present, a fish
salvage must be undertaken. Fish collection
permits are required from DFO. Refer to Factsheet
No. 17 Fish Salvage.

•

•

Work must be undertaken in a manner as to
prevent the release of sediment, sediment-laden
water or any other deleterious (harmful) substance
to the watercourse. Refer to Factsheet No. 8
Sediment Control.
Disturbance to riparian vegetation along the banks
of the constructed ditch may only occur in or
about the site of impact. All disturbed areas must
be re-graded and stabilized by seeding or revegetating the riparian vegetation upon
completion. This helps to prevent surface erosion
and/or sedimentation of the constructed ditch.
Refer to Factsheet No. 11 Bank Re-vegetation for
Agricultural Land.
Re-release of water into the channel and/or culvert
should be done gradually. Removal of sediment
control devices should be undertaken once the
sediments have settled out of the water and the
water has cleared.

•

Machinery is to work from the top of bank and not
from within the ditch.

•

All excavated material and debris must be
removed from the site or placed in a stable area
above the high water mark of the ditch and
protected from surface erosion by seeding or
planting.
Any material such as riprap, placed within the
average high water mark of the ditch must be free
of silt, overburden, debris or other substances

deleterious to aquatic life. Rock used as riprap
must be durable, angular in shape and suitably
graded and sized to resist movement by stream
flow. Refer to Factsheet No. 12 Rock Revetment
for Constructed Ditches.

•

An outlet pool with tailwater control should be
provided at the culvert exit.

Concrete
If any concrete, cast-in-place concrete, or grouting
works are to be undertaken, a high potential exists for
concrete and/or concrete leachate to enter a
watercourse. Concrete, concrete leachate, grout and
other uncured concrete substances (e.g. concrete bags
for headwall construction) are deleterious and highly
toxic to fish and other aquatic organisms.

•

•

•

To perform any concrete-related works all water must
be completely isolated prior to the commencement of
any instream works. In addition, measures must be
taken to prevent the incidence of concrete from
entering a watercourse, ravine or storm sewer system
for a minimum of 72 hours after the works have been
completed. This is to ensure that the concrete has fully
cured.
Where concrete works are proposed a Ditch
Maintenance Form must be completed and sent to
DFO.

Contact Information
Agency Contacts, Factsheet No. 19 in this series
contains a list of local agency contacts and other
organizations that may be able to provide some
assistance.

DFO Authorization is required for the
installation of culverts on channelized
and natural streams.
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Constructed Ditch
Drainage Management Guide - No. 16 in series

Order No. 543.110-1
March 2005

BEAVER DAM MANAGEMENT
Beavers prefer slow moving low gradient watercourses
that have ample access to herbaceous and woody
materials. Ditches that are constructed as interceptor
channels at the edge of a property are often prone to
beaver activity. Beaver impoundments often cause
flooding and other drainage related conflicts on
adjacent lands, especially during fall, winter and
spring.

Complete dam removal should only be considered
when:

Pursuant to Section 9 of the Wildlife Act, it is an
offence to disturb, molest or destroy a beaver den
or dam except where that person is a trapper
licensed under the act or under “lawful authority”
for the protection of property where the action is
authorized by regulation.
Alteration or removal of a beaver dam is permitted
under the Wildlife Act “to provide irrigation or
drainage under lawful authority for the protection of
property” and under the Water Act for drainage
purposes with specific restrictions.

•

All other management tools have been
exhausted.

•

An emergency situation has arisen.

•

Where measures can be taken to ensure that
no harmful alteration to fish habitat can occur.

•

Where downstream harm will not result from
dam removal.

Beaver Management Plan
Prior to dam removal, a beaver management plan
should be developed to ensure that activities taken will
be effective in the short and long term. The
management plan should include:

Beaver dams less than one year old on a constructed
ditch may be removed by a landowner as required. If
the beaver return an authorization to trap the beaver
can be obtained from the Ministry of Water, Land and
Air Protection.
However if the dam has been in place for a number of
years, then the pond, adjacent riparian areas and the
downstream channel are often considered valuable fish
and wildlife habitat. The Ministry of Water Land and
Air Protection must be notified at least 45 days prior to
removal of the dam in these circumstances. In most
cases other management decisions will need to be
considered before dam removal is authorized.

•
•
•

Dam modification and debris management
Population management
Dam removal only if absolutely necessary

Dam management options should be considered where
unacceptable flooding is affecting property or roads.
While dam removal is an option, it can be very
frustrating and ineffective if the beaver repair the
breach very quickly.
It is important to consider that not all beaver problems
can or should be handled the same way. The following
examples of replacement and isolation techniques can
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be used to avoid repeated maintenance of beaver dams
or the outright removal of beavers and their dams. The
important feature of these techniques is to reduce the
dam building response of beaver to the sound of
running water.

Figure 2

Figure 1

Beaver Dam Siphon

Beaver baffler structures such as a dam siphon
(Figure 1), a perforated culvert (Figure 2) or a log
culvert (Figure 3) can be used to move water through a
beaver dam. To ensure optimum effectiveness of a
baffler structure, it is recommended that the following
criteria be used in their design and construction:
•

The culvert length should extend through the dam
into the upstream pond at least 1 m but as far as
possible. See Figure 2.

•

The end of the culvert should have a wire cage
installed. The cage should remain submerged to
prevent the beaver from plugging the wire mesh.

•

The cage should be suspended at least 0.5 m from
the bottom of the pond to deter the beaver from
anchoring dam materials to the bed of the pond.

•

The wire mesh should have openings of about 15
cm to allow fish passage but hinder attempts by
the beaver to plug the gaps.

•

Perforated Culvert

Another option is to construct a drainage passage by
lashing together water soaked logs. (See Figure 3).
The logs should be covered with sheet metal and then
installed through the dam. This type of culvert is only
effective if small flows through the dam is required.
They will not provide effective drainage where large
flows are required.
If beaver dam removal is required, sediment control
procedures should be followed. Refer to Factsheet
No. 8 Sediment Control.

Figure 3

Log Culvert

The wire mesh should enclose the intake
completely.

Contact Information
Agency Contacts, Factsheet No. 19 in this series contains a list of local agency contacts and other organizations that may be
able to provide some assistance for locations throughout British Columbia.

References
Beaver Dam Management Environmental Stewardship Standards and Recommended Best Practices. - BC Ministry of
Water, Land and Air Protection. February 2002
Beaver Dam Removal – Fisheries and Oceans Canada Operational Statement
Instream Standards and Best Practices for Instream Works - BC Ministry of Water, Land and Air Protection. March 2004
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FISH SALVAGE
Ditches and Fish Habitat

How do I Conduct a Fish Salvage?

At first glance, some constructed agricultural ditches
may look like artificially created ditches with little or
no value as fish habitat. However, constructed ditches
can become important habitat for several salmon and
other fish species. Over time, constructed ditches may
develop the habitat features that provide food, shelter
and migratory routes for fish. Although ditches may
need cleaning to improve farm productivity, this
should be done in a way that prevents harming fish
and minimizes the loss of fish habitat. The best choice
is to do ditch maintenance works while the channel is
dry and when fish are not present.

1. You will need to get permits from the Ministry of

Water,
Land
and
Air
Protection
(WLAP)
and Remember to
Fisheries and Oceans Canada keep copies of
(DFO) before you perform a these permits
with you while
fish salvage. WLAP issues salvaging fish.
permits to collect freshwater
fish, while DFO issues permits to collect saltwater
fish and salmon in freshwater. More information
on how to apply for permits is on the back page.

2. Isolate the works area by placing a seine net or an

impenetrable barrier, such as a coffer dam, steel
plate, plywood sheet or gravel plug at the top and
bottom end of the section. The material used to
isolate the ditch may also be used for sediment
control during maintenance activities.

If fish are present a fish salvage should be done as part
of a drainage maintenance plan to avoid injuring or
killing fish that live in the ditch.
Under section 32 of the Federal Fisheries Act, no
person may destroy fish by any means other than
fishing except as authorized by the minister. It is the
proponents responsibility to ensure that all appropriate
means have been utilized to avoid impacts to fish
through fish salvage, isolation or sediment control.

A coffer dam is a temporary dam used to carry
out work under dry conditions. This dam
usually consists of rows of sandbags lined with
plastic that isolate a section of the stream from
water flow.

3. Select a fish collection method best suited to the

size of the ditch and the approximate number and
size of fish in the section. A description of
different fishing methods is provided for reference
on the back page.

4. Repeat this method three times to make sure all

Figure 1

the fish have been captured from the isolated
section. For example, if you use a seine net, do
three passes with the net and stop to empty the net
after each pass.

An example of a constructed ditch that
provides valuable habitat for fish.

What is a Fish Salvage ?
A fish salvage involves collecting fish from the
isolated section where the ditch maintenance work is
being done and relocating them upstream or
downstream of this section.

5. Once all the fish have been salvaged you can

proceed with ditch maintenance work.
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Passive Fish Collection Techniques

What Else Do I Need to Know ?

Seine net: a net with weights along the bottom and
floats at the top to enable the net to stand in water,
encircle a school of fish and entrap them. Typically,
seine nets with a small mesh size (0.3–0.6 cm) are
adequate for trapping young fish in small-sized
channels. These types of nets are relatively small and
easy to maneuver in smaller channels.

If you do not have the proper equipment or time to
perform your own fish salvage you can hire
someone to do this for you. Fish salvage work is
specialized and it is therefore recommended that a
professional be hired. Look under Environmental &
Ecological Services in the Yellow Pages to find a
professional to do this job for you.
•

Fish salvaging follows the same timing window as
ditch maintenance works and can only be done
between June 15 and Sept. 30.

How Do I Obtain a Fish Collection Permit ?
Contact WLAP-Victoria office at (866) 433-7272 for a
permit to collect freshwater fish.
Contact DFO-Nanaimo at (250) 756-7270 for a permit
to collect saltwater fish and salmon in freshwater.

Beach Seine Net

Contact DFO-Delta at (604) 666-2417 for a permit to
collect saltwater fish and salmon in freshwater.

(Photo taken from Smithsonian
Environmental Research Centre website )

Minnow traps (or gee-minnow traps): are net or wire
enclosures that trap live fish. Fish swim through the
funnel shaped openings and are guided to a narrow
opening at the centre of the trap. These traps are best
suited for collecting juvenile fish or small adult fish.
Traps should be baited and set for a 24 hour period
(three times or until no more fish are caught).

This factsheet series was designed to help you
maintain your agricultural ditches keeping fish
habitat protection in mind. They outline best
management practices for common maintenance
activities, such as vegetation removal, sediment
control, bank stabilization and more. See the other
factsheets in this series for additional information
on protecting fish habitat when maintaining
constructed ditches.

Typical Minnow Trap
(Photo taken from, Fish Collection Methods and Standards,
Version 4.0
(B.C. Ministry of Environment, Lands and Parks, 1997)

Active Fish Collection Techniques

A common practice is to use a passive method (i.e.,
seine net or minnow trap) for the first two passes
and then use a more exhaustive approach (i.e.
electrofishing) for the third and final pass.

Electrofishing: passes electric current through the
water that attracts and stuns fish and is most effective
in small streams and rivers. Electro-fishing is
commonly done on foot using a backpack shocking
device or from a boat with a boat-shocker. Special
training and certification is required to electrofish.
Electrofishing can be highly stressful to fish. Mortality
can be extremely high in warm water conditions.
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Once each pass is done, immediately relocate the
salvaged fish into the upstream or downstream
portion of the ditch.
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DRAINAGE WATER QUALITY
Water draining off a farm, whether from subsurface
drains or overland flows, may pose some risks to water
quality. The components that are of most concern
form agricultural operations are:
• Pathogens
• Nitrate
• Pesticides
• Phosphorus

Table 2 WATER QUALITY GUIDELINES FOR NITRATE

Use

Nitrate Threshold levels

Fresh Water Aquatic
Life - maximum
Recreation and
Aesthetics
Drinking Water
Source:

Water Quality Guidelines

200 mg/L (maximum)
10 mg/L (maximum)
10 mg/L (maximum)

BC Ministry of Water, Land and Air Protection

Farmland drainage systems often use ditches as the
outlet. Ditch water can be used for a variety of
purposes including irrigation, crop washing and
livestock water. Poor drainage water quality can affect
the usefulness of the watercourse as a potential water
supply for downstream users and for on farm use.
Criteria for drainage water quality are based on end
use and the potential impact on aquatic habitat. The
drainage water quality criteria selected should not alter
or impair the use of the water source for other
purposes. Quite often drainage water will impair the
usefulness for irrigation, requiring treatment of the
water prior to use. Factsheet 512.000-1 Treating
Irrigation and Crop Wash Water for Pathogens
provides information on the treatment of irrigation
water for pathogens.
Tables 1 and 2 provide guidelines on water quality
guidelines for British Columbia. Table 3 on the back
page provides more detailed information on nitrates.

Table 1

Irrigation Water Quality Guideline
for Food Safety

Crops Eaten Raw

All Other Crops

E.Coil

≤ 77 / 100 ml

≤ 1000 / 100 ml

Fecal
Coliform

≤ 200 / 100 ml

≤ 1000 / 100 ml

Figure 1

Agricultural Drainage Ditch

The parameters to test for depend on the likely source
of contamination as shown below:
Source
Manure

Parameter
E. coli, fecal coliform,
nitrates, phosphorus

Commercial Fertilizer

nitrate, phosphorus

Pesticides or other
chemicals

specified chemical of
concern

Source: BC Ministry of Water, Land and Air Protection / Health
Canada
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Water Quality Monitoring

Collecting and Storing Samples

To determine if drainage water is negatively affecting
water quality monitoring is required.

The laboratory should be able to provide containers for
samples. Samples may need to be kept at a cool
temperature and need to be taken to the lab within a
certain time for the test to be accurate. For pathogens,
samples should be submitted to a lab on the same day
of sampling. Be sure to ask the lab for any of these
requirements.

Where to sample
Samples should be taken upstream and downstream of
the point that drains enter the ditch. See Figure 1. Both
samples should be tested for the same parameters to
see if there is any change in water quality from the
point the watercourse enters the farm until the water
course leaves the farm.

Labs for Water Testing
CANTEST

4606 Canada Way
Burnaby, BC, V5G 1K5
Phone:
(604) 734-7276
Facsimile: (604) 731-2286
Toll Free: (800) 665-8566

NORWEST
LABORATORY

19575 55A Avenue 104,
Langley, BC V3S8P8
Phone:
(604) 514-3322
Facsimile: (604) 514-3323
Toll Free: (800) 899-1433

CANTEST Kelowna
Regional Office

Phone:
(250) 765-7501
Facsimile: (250) 765-7509
www.cantest.com
cantest@cantest.com
Figure 2

Sampling Locations

Management Options
Recommended options for preventing poor quality
drain water from negatively affecting watercourses can
be either by controlling the drain water itself or using
specified field management techniques.

When to Sample

Controlled Drainage

The risk of drainage water contamination is elevated
following the first significant rains of the season or
when there is a significant rainfall event shortly after
spreading manure, or applying fertilizers or pesticides.

Controlled drainage refers to holding back drain water
within a ditch or reservoir. For the first rainfall of the
season or if there is rainfall soon after manure,
fertilizers or pesticides have been applied to the field,
controlling the drainage would prevent contaminated
water from immediately entering a sensitive water
course. The drain water could be held for treatment or
released later in the season when stream flows are
higher.

Samples should be collected when the risk of
contamination is highest. For example, if potentially
contaminated water will be used to irrigate “ready to
eat” produce, a sample should be collected prior to
irrigating. Enough time should be given so the lab
results come back prior to using the water.

The Factsheet 564.000-1 Controlled
Drainage/Subirrigation and the BC Agricultural
Drainage Manual provide more information.
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Filter Strips

Interrupting Macropores
Direct movement of manure or fertilizers to subsurface
drains can occur through macropores, relatively large
holes or cracks in the soil that allow direct access from
the soil surface to the subsurface drains. If these
macropores can be interrupted and the direct conduit
to the drains closed the soil will act as a filtering agent
to allow nutrients to be taken up by the crop and
pathogen to die off in the soil.
The macropores can be interrupted by tilling the field
before applying manure.

Figure 3

Creating filter strips or cropping strips along the
contour of a sloped field and at the edge of
watercourses can act to slow down over land flows.
The slower flows will allow sediments that may
contain contaminants to settle out. The slower water
will also have a chance to infiltrate into the soil instead
of running directly off the field.
The Riparian Management Field Workbook provides
additional information on filter strips, cropping strips
and buffers.

Water Sampling with Bottle

Subsurface Drainage System Control
Discharges from subsurface drainage systems may
contain nutrients or other deleterious substances that
are toxic to fish or degrade water quality for irrigation
purposes. Discharge water from subsurface drainage
systems may be controlled by:
 Installing a water control structure at the
downstream end of the drainage ditch.
 Having all subsurface lateral drainage lines
connected to a collector pipe. A control valve on
the collector pipe may then be used to control
discharge of contaminated drainage water.
The control devices allow for drainage water to be
held back at a time of year when the drainage
discharge is toxic to fish or impacting the irrigation of
downstream users.
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WATER QUALITY GUIDELINES FOR NITRATE

Table 3
Water Use

Nitrate
mg/L as Nitrogen

Nitrite
mg/L as Nitrogen

Ammonia (total)
mg/L as Nitrogen

Drinking Water

10 mg/L (maximum)

1 mg/L (maximum)

None proposed

Fresh Water Aquatic Life maximum

200 mg/L (maximum)

0.06 mg/L (maximum)

see Nutrient Management
Reference Guide

Fresh Water Aquatic Life average

≤ 40 mg/L (average)

0.02 mg/L (average) when
the chloride ≤ .2 mg/L –

see Nutrient Management
Reference Guide

also see Nutrient
Management Guide
Marine Aquatic Life maximum

None proposed

None proposed

2.5 mg/L (maximum)

Marine Aquatic Life average

None proposed

None proposed

less than or equal to 1.0
mg/L (average)

Livestock Watering

100 mg/L (maximum)

10 mg/L (maximum)

None proposed

Wildlife

100 mg/L (maximum)

10 mg/L (maximum)

None proposed

Recreation and Aesthetics

10 mg/L (maximum)

1 mg/L (maximum)

None proposed
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Environmental
Drainage Management Guide –

No. 19 in Series

Order No. 060.000-1
May 2005

AGENCY CONTACTS
For Environmental Issues
The following list is intended to provide a starting point for contacting agencies for environmental information. Use
Table 1 to determine which agent to contact depending on the desired information. Agencies and their contacts are
listed alphabetically by federal, provincial and local government.
As agency information changes frequently, please refer to agency web sites if you have difficulty contacting any of
these offices.

TYPES OF INFORMATION AVAILABLE FROM AGENCIES

TABLE 1

DESIRED INFORMATION

Air (air quality)
Biodiversity – species at risk
Buffers

Burning – venting index
Composting
Dams (water control studies)

AVAILABLE FROM ( AGENCY SOURCE )

BC Ministry of Water, Land, and Air Protection
Regional District (Greater Vancouver only)
BC Ministry of Water, Land, and Air Protection
Regional District
BC Ministry of Agriculture, Food and Fisheries
Agricultural Land Commission
BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada
Environment Canada
BC Ministry of Water, Land, and Air Protection
BC Ministry of Water, Land, and Air Protection
Regional District
Land and Water BC Inc.

Drainage (installation and maintenance)
– draining wetlands

BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada
Environment Canada – Canadian Wildlife Services

Drinking Water

BC Ministry of Water, Land, and Air Protection
Regional Health Authority

Fertilization

Canadian Food Inspection Agency

Fish

BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada

Groundwater (location, vulnerability and
maintenance)

BC Ministry of Water, Land, and Air Protection
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TYPES OF INFORMATION AVAILABLE FROM AGENCIES (continued)

TABLE 1

DESIRED INFORMATION

Habitation

– Terrestrial
– Aquatic

Land Use
Manure Management
Odour
Pesticide
Septic System
Siting of Building
Soils
Stormwater
Stream Work (working in or about a stream, riparian
areas)
Surface water (water course, classifications, water
quality, objective uses)
Waste Management

– General Farm
– Mortality
– No Agriculture

Water licenses
Weeds
Woodwaste
Zoning, Land Use

AVAILABLE FROM ( AGENCY SOURCE )

BC Ministry of Water, Land, and Air Protection
Environment Canada – Canadian Wildlife Service
BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada
Regional District and local municipal governments
Agriculture Land Commission
BC Ministry of Water, Land, and Air Protection
BC Ministry of Agriculture, Food and Fisheries
BC Ministry of Water, Land, and Air Protection
Regional District
BC Ministry of Water, Land, and Air Protection
Environment Canada
Regional Health Authority
Regional District and local municipal governments
BC Ministry of Sustainable Resource Management
BC Ministry of Agriculture, Food and Fisheries
Regional District and local municipal governments
BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada
BC Ministry of Water, Land, and Air Protection
Fisheries and Oceans Canada
Environment Canada
BC Ministry of Water, Land, and Air Protection
BC Ministry of Water, Land, and Air Protection
Canadian Food Inspection Agency
BC Ministry of Water, Land, and Air Protection
Land and Water BC Inc.
Regional District
BC Ministry of Water, Land, and Air Protection
Regional District and local municipal governments
Agriculture Land Commission
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FEDERAL AGENCIES
AGRICULTURE AND AGRI-FOOD CANADA
Website: http://www.agr.gc.ca/index_e.phtml
B.C. Regional Office
4321 Still Creek
Burnaby, BC V5C 6S7
Tel: (604) 666-6344
Fax: (604) 666-7235
Pacific Agri-Food Centre
4200 Highway No. 97
Summerland, BC V0H 1Z0
Tel: (250) 494-7711
Fax: (250) 494-0755

Kamloops Range Research Unit
3015 Ord Road
Kamloops, BC V2B 8A9
Tel: (250) 554-5200
Fax: (250) 554-5229
Pacific Agri-Food Centre
6947 Highway No. 7, P.O.Box 1000
Agassiz, BC V0M 1A0
Tel: (604) 796-2221
Fax: (604) 796-0359

PRAIRIE FARM REHABILITATION ADMINISTRATION
Website: http://www.agr.gc.ca/pfra/main_e.htm
Prairie Farm Rehabilitation Administration
3015 Ord Road
Kamloops, BC V2B 8A9
Tel: (250) 554-5205
Fax: 2504) 554-5229

Prairie Farm Rehabilitation Administration
1005 - 104th Avenue
Dawson Creek, BC V1G 2H9
Tel: (250) 719-1414
Fax: 2504) 782-8156

CANADIAN FOOD INSPECTION AGENCY
Website: http://www.inspection.gc.ca
Canadian Food Inspection Agency
4th Floor, Room 400
4321 Still Creek
Burnaby, BC V5C 6S7
Tel: 604 666-6513
Fax: 604 666-1261

ENVIRONMENT CANADA
Website: http://www.ec.gc.ca/
Environment Canada
Communications, Airport Square
700-1200 West 73rd Avenue
Vancouver, BC V6P 6H9
Tel: 604-664-9100
Fax: 604-664-9195

Environment Canada – Canadian Wildlife Service
Pacific Wildlife Research Center
5421 Robertson Rd.
Delta BC V4K 3N2
Tel: 604 940-4700
Fax: 604 946-7022
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FISHERIES AND OCEANS CANADA
Website: http://www.dfo-mpo.gc.ca/index.htm
Lower Mainland
Fisheries and Oceans Canada
45742 A Yale Rd. West
Chilliwack BC V2P 2N4
Tel: 604-702-2278
Fax: 604-702-2280
Fisheries and Oceans Canada
Lower Fraser Area Office
Unit 3 – 100 Annacis Parkway
Delta BC V3M 6A2
Tel: 604-666-8266 or 604-666-6479
Fax: 604-666-7112 or 604-666-7112
Fisheries and Oceans Canada
5550 – 268th St.
Langley BC V4W 3X4
Tel: 604-607-4150
Fax: 604-607-4199

Fisheries and Oceans Canada
32873 London Ave.
Mission BC V2V 6M7
Tel: 604-814-1055 or 604-814-1079
Fax: 604-814-1064
Fisheries and Oceans Canada
1120 Hunter Place, Box 2360,
Squamish BC V0N 3G0
Tel: 604-892-3230
Fax: 604-892-2378

Vancouver Island
Fisheries and Oceans Canada
315 - 940 Alder Street
Campbell River BC V9W 2P8
Tel: (250) 850-5701
Fax: (250) 286-5852

Fisheries and Oceans Canada
250, 4877 Argyle Street
Port Alberni BC V9Y 1V9
Tel: (250) 720-4440
Fax: (250) 724-2555

Fisheries and Oceans Canada
148 Port Augusta Street
Comox BC V9M 3N6
Tel: (250) 339-2031
Fax: (250) 339-4612

Fisheries and Oceans Canada
Box 10, 8585 Wolloson Rd.
Port Hardy BC V0N 2P0
Tel: (250) 949-6422
Fax: (250) 949-6755

Fisheries and Oceans Canada
3225 Stephenson Point Rd.
Nanaimo BC V9T 1K3
Tel: (250) 740-0544
Fax: (250) 756-7162

Interior
Fisheries and Oceans Canada
Box 130 Highway 20
Bella Coola, BC V0T 1C0
Tel: (250) 799-5345
Fax: (250) 799-5540
Fisheries and Oceans Canada
Box 610, 1121 E. Yellowhead Highway,
Clearwater, BC VOE 1NO
Tel: (250) 674-2633
Fax: (250) 674-3553
Fisheries and Oceans Canada
985 McGill Place
Kamloops BC V2C 6X6
Tel: (250) 851-4950
Fax: (250) 851-4951

Fisheries and Oceans Canada
Box 99, 137 Bay St
Queen Charlotte City, BC V0T 1S0
Tel: (250) 559-4413
Fax: (250) 559-4678
Fisheries and Oceans Canada
1205 North Cariboo Highway 97
Quesnel BC V2J 2Y3
Tel: (250) 992-2434
Fax: (250) 992-7232
Fisheries and Oceans Canada
Box 1160, 1751 – 10th Ave. SW
Salmon Arm BC V1E 4P3
Tel: (250) 804-7000
Fax: (250) 804-7010
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FISHERIES AND OCEANS CANADA

(continued)

Website: http://www.dfo-mpo.gc.ca/index.htm
Interior

(continued)

Fisheries and Oceans Canada
P.O. Box 315,
654 Industrial Place,
Lillooet BC VOK 1VO
Tel: (250) 256-2650
Fax: (250) 256-2660

Fisheries and Oceans Canada
Box 578, 3177 Tatlow
Smithers BC V0J 2N0
Tel: (250) 847-2312
Fax: (250) 847-4723

Fisheries and Oceans Canada
112 McDonald Drive,
Nelson BC V1L 6B9
Tel: (250) 352-0892 or (250) 352-0892
Fax: (250) 352-0916

Fisheries and Oceans Canada
5235 A Keith Ave.
Terrace BC V8G 1L2
Tel: (250) 615-5350
Fax: (250) 615-5364

Fisheries and Oceans Canada
3690 Massey Drive,
Prince George BC V2N 2S8
Tel: (250) 561-5366
Fax: (250) 561-5534

Fisheries and Oceans Canada
310-A North Broadway
Williams Lake BC V2G 2Y7
Tel: (250) 305-4002
Fax: (250) 305-3017

Fisheries and Oceans Canada
417-2nd Avenue West
Prince Rupert BC V8J 1G8
Tel: (250) 627-3499
Fax: (250) 627-3427

PROVINCIAL AGENCIES
AGRICULTURAL LAND COMMISSION
Website: http://www.landcommission.gov.bc.ca
Provincial Agricultural Land Commission
133-4940 Canada Way
Burnaby, B.C V5G 4K6
Tel: 604 660-7000
Fax: 604 660-7033
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BC MINISTRY OF AGRICULTURE, FOOD AND FISHERIES
Website: www.gov.bc.ca/agf
Enquiry BC: 1 800 663-7867
Lower Mainland
Agriculture/Horticulture/Dairy
Ministry of Agriculture, Food and Fisheries
1767 Angus Campbell Rd.
Abbotsford, BC V2G 3M2
Phone: 604-556-3001
Fax: 604-556-3030
Toll Free: 1-888-221-7141
Animal Health Branch
Ministry of Agriculture, Food and Fisheries
1767 Angus Campbell Rd.
Abbotsford, BC V2G 3M2
Tel: 604-556-3003
Fax: 604-556-3010
Toll Free: 1-800-661-9903

Plant Diagnostic Lab
Ministry of Agriculture, Food and Fisheries
1767 Angus Campbell Rd.
Abbotsford, BC V2G 3M2
Tel: 604-556-3126
Fax: 604-556-3030
Toll Free: 1-888-221-7141
Resource Management Branch
Ministry of Agriculture, Food and Fisheries
1767 Angus Campbell Rd.
Abbotsford, BC V2G 3M2
Tel: 604-556-556-3100
Fax: 604-556-3100
Toll Free: 1-888-221-7141

Vancouver Island
Ministry of Agriculture, Food and Fisheries
BC Access Center
2500 Cliffe Avenue
Courtenay, BC V9N 5M6
Tel: (250) 897-7540
Fax: (250) 334-1410
Ministry of Agriculture, Food and Fisheries
5785 Duncan St.
Duncan, BC V9L 5G2
Tel: (250) 746-1210
Fax: (250) 746-1292

Ministry of Agriculture, Food and Fisheries
Minister's Office
PO Box 9043 Stn Prov Govt
Victoria, BC V8W 9E2
Tel: (250) 387-1023
Fax: (250) 387-1522
Ministry of Agriculture, Food and Fisheries
PO Box 9120 Stn Prov Govt
Victoria BC V8W 9B4
Tel: (250) 387-5121
Fax: (250) 549-5488

Interior
Ministry of Agriculture, Food and Fisheries
42 – 8th Avenue South
Cranbrook, BC V1C 2K3
Tel: (250) 426-1535
Fax: (250) 426-1546
Ministry of Agriculture, Food and Fisheries
1243 Northwest Boulevard
Creston, BC V0B 1G6
Tel: (250) 402-6429
Fax: (250) 402-6497
Ministry of Agriculture, Food and Fisheries
1201 - 103rd Avenue
Dawson Creek, BC V1G 4J2
Tel: (250) 784-2601
Fax: (250) 784-2299

Ministry of Agriculture, Food and Fisheries
Room 200 – 1690 Powick Road
Kelowna, V1X 7G5
Tel: (250) 861-7211
Fax: (250) 861-7490
Toll Free: 1-888-332-3352
Ministry of Agriculture, Food and Fisheries
707 – 299 Victoria St.
Prince George, BC V2L 5B8
Tel: (250) 565-7200
Fax: (250) 565-7213
Toll Free: 1-800-334-3011
Ministry of Agriculture, Food and Fisheries
PO Bag 5000, 1020 Murray St.
Smithers, V0J 2N0
Tel: (250) 847-7246
Fax: (250) 847-7592
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BC MINISTRY OF AGRICULTURE, FOOD AND FISHERIES

(continued)

Website: www.gov.bc.ca/agf
Enquiry BC: 1 800 663-7867
Interior

(continued)

Ministry of Agriculture, Food and Fisheries
350 – 10003 – 110 Ave.
Fort St. John, BC V1J 6M7
Tel: (250) 787-3240
Fax: (250) 787-3299
Ministry of Agriculture, Food and Fisheries
162 Oriole Road
Kamloops, BC V2C 4N7
Tel: (250) 371-6050
Fax: (250) 828-4631
Toll Free: 1-888-823-3355

Ministry of Agriculture, Food and Fisheries
4607 – 23rd St.
Vernon, BC V1T 4K7
Tel: (250) 260-3001
Fax: (250) 549-5488
Ministry of Agriculture, Food and Fisheries
300 – 640 Borland St.
Williams Lake BC V2G 1R8
Tel: (250) 398-4500
Fax: (250) 398-4688

BC MINISTRY OF SUSTAINABLE RESOURCE MANAGEMENT
Website: http://srmwww.gov.bc.ca/bmgs/
Enquiry BC: 1 800 663-7867
Ministry of Sustainable Resource Management
Base Mapping And Geomatic Services
2nd Floor - 395 Waterfront Crescent
Victoria BC V8T 5K7
Tel: (250) 387-6316
Fax: (250) 356-7831

BC MINISTRY OF WATER, LAND AND AIR PROTECTION
Website: www.gov.bc.ca/wlap
Enquiry BC: 1 800 663-7867
Vancouver Island Region
2080 Labieux Road
Nanaimo BC V9T 6J9
Tel: (250) 751-3100
Fax: (250) 751-3103
Thompson Regions
1259 Dalhousie Drive
Kamloops BC V2C 5Z5
Tel: (250) 371-6200
Fax: (250) 828-4000
Cariboo Region
#400 - 640 Borland Street
Williams Lake BC V2G 4T1
Tel: (250) 398-4530
Fax: (250) 398-4214

Lower Mainland Region
Regional Headquarters, 2nd Floor
#10470 - 152nd Street
Surrey BC V3R 0Y3
Tel: 604–582-5200
Fax: 604–930-7119
Kootenay and Okanagan Region
#401 - 333 Victoria Street
Nelson BC V1L 4K3
Tel: (250) 354-6333
Fax: (250) 354-6332
Skeena Region
PO Box #5000
3726 Alfred Avenue
Smithers BC V0J 2N0
Tel: (250) 847-7260
Fax: (250) 847-7591
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BC MINISTRY OF WATER, LAND AND AIR PROTECTION
Website: www.gov.bc.ca/wlap
Enquiry BC: 1 800 663-7867
Peace Region
Room 400
10003 – 110th Avenue
Fort St John, BC V1J 6M2
Tel: (250) 787-3411
Fax: (250) 878-3490

Omineca Region
3rd Floor
1011 Fourth Avenue
Prince George BC V2L 3H9
Tel: (250) 565-6135
Fax: (250) 565-6629

LAND AND WATER BC INC.
Land and Water British Columbia Inc.
1902 Theatre Rd
Cranbrook BC V1C 6H3
Tel: (250) 426-1766
Fax: (250) 426-1767
Land and Water British Columbia Inc.
370, 10003 – 110th Ave
Fort St. John BC V1J 6M7
Tel: (250) 787-3415
Fax: (250) 787-3219
Land and Water British Columbia Inc.
3rd Floor
145 – 3rd Ave
Kamloops BC V2C 3M1
Tel: (250) 377-7000
Fax: (250) 377-7036
Land and Water British Columbia Inc.
501 – 345 Wallace St
Nanaimo BC V9R 5B6
Tel: (250) 741-5650
Fax: (250) 741-5686

Land and Water British Columbia Inc.
455, 1011 – 4th Ave
Prince George BC V2L 3H9
Tel: (250) 565-6779
Fax: (250) 565-6941
Land and Water British Columbia Inc.
PO Box 5000
3rd Floor, 3726 Alfred Ave
Smithers BC V0J 2N0
Tel: (250) 847-7334
Fax: (250) 847-7556
Land and Water British Columbia Inc.
Suite 200-10428 153rd St
Surrey BC V3R 1E1
Tel: 604 586-4400
Fax: 604 586-4434
Land and Water British Columbia Inc.
201 – 172 North Second Ave
Williams Lake BC V2G 1Z6
Tel: (250) 398-4574
Fax: (250) 398-4836
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(continued)

LOCAL GOVERNMENT
REGIONAL HEALTH AUTHORITIES
Fraser North Health Authority
300-4946 Canada Way
Burnaby, BC V5G 4H7
Tel: 604-918-7683
Fax: 604-918-7520
Central Island Health Authority
201 – 6551 Aulds Road
Nanaimo, BC V9T 6R2
Tel : 250 740-6999
Fax : 250 390-7421
Toll-Free: 1-888-791-1133 (within Vancouver Island)
Interior Health Administrative Offices
2180 Ethel Street
Kelowna, BC V1Y 3A1
Tel: 250 862-4200
Fax: 250 862-4201

North Island Health Authority
381 Second Avenue
Campbell River, BC V9W 3V1
Tel: 250 830-6950
Fax: 250 830-6952
South Island Health Authority
1952 Bay Street
Victoria, B.C. V8R 1J8
Tel: 250 370-8699
Fax: 250 370-8750
Toll-free: 1-877-370-8699
Northern Health Authority
300 - 299 Victoria Street
Prince George, BC V2L 5B8
Tel: 250 565-2649
Toll-free: 1-866-565-2999
Fax: 250 565-2640

Vancouver Coastal Health
#200 – 520 West 6th Avenue
Vancouver, BC V5Z 4H5
1.866.884.0888 or 604.736.2033

REGIONAL DISTRICTS
Website: www.civicnet.bc.ca/siteengine/activepage.asp?id=89
Alberni-Clayoquot Regional District
3008 - 5th Avenue
Port Alberni, BC V9Y 2E3
Tel: 250 720-2700
Fax: 250 723-1327
Regional District of Bulkley-Nechako
Box 820
Burns Lake, B.C. V0J 1E0
Tel: 250 692-3195 or 1-800-320-3339
Fax: 250 692-3305
Central Cariboo - Williams Lake
Suite D, 180 North 3rd Avenue
Williams Lake, BC V2G 2A4
Tel: 250 392-3351 or 1-800-665-1636
Fax: 250 392-2812
South Cariboo – 100 Mile House
175 Airport Road
South Cariboo Recreation Centre
100 Mile House, BC V0K 2E0
Tel: 250 395-3838
Fax: 250 395-4898

Thompson-Nicola Regional District
#300 - 465 Victoria Street
Kamloops, BC V2C 2A9
Tel: 250 377-8673
Fax: 250 372-5048
Toll Free in B.C.: 1-877-377-8673
Capital Regional District
Environmental Services
P.O. Box 1000, 524 Yates Street
Victoria, BC V8W 2S6
Tel: 250 306-3045
Fax: 250 360-3023
North Cariboo – Quesnel
410 Kinchant Street
Quesnel, BC V2J 7J5
Tel: (250) 992-2111
Fax: (250) 992-1512
Central Coast Regional District
Tel: 250 799-5291
Fax: 250 799-5750
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REGIONAL DISTRICTS
Central Kootenay Regional District
Box 590, 202 Lakeside Drive
Nelson, B.C. V1L 5R4
Tel: 1-800-268-7325 or (250) 352-6665
Fax (250) 352-9300
Columbia Shuswap Regional District
781 Marine Park Drive NE
Box 978
Salmon Arm, BC V1E 4P1
Tel: 250 832-8194
Fax: 250 832-3375
Toll Free: 1-888-248-2773
Cowichan Valley Regional District
175 Ingram Street
Duncan, B.C. V9L 1N8
Tel: 250 746-2500
Fax: (250) 746-2513
Regional District of East Kootenay
4956 Athalmer Road
PO Box 2319
Invermere, BC V0A 1K0
Tel: 250-342-0063
Fax: 250-342-0064
Regional District of Fraser-Fort George
155 George Street
Prince George, BC V2L 1P8
Tel: 250 960-4400
Fax: 250 563-7520
Toll free: 1800 667-1959
Island Trust
Suite 200 - 1627 Fort Street
Victoria, BC V8R 1H8
Phone: 250 405-5151
Fax: 250 405-5155
Regional District of Kitimat-Stikine
300 - 4545 Lazelle Avenue
Terrace, B.C. V8G 4E1
Tel: 250 615-6100
Fax: 250 635-9222
Regional District of Mount Waddington
Box 729
Port McNeill, B.C. V0N 2R0
Phone: 250-956-3161 or 250-956-3301
Fax: 250-956-3232
Regional District of North Okanagan
9848 Aberdeen Road
Coldstream, BC V1B 2K9
Tel: 250 545-5368
Fax: 250 545-1445

(continued)

Regional District of Central Okanagan
1450 KLO Road
Kelowna BC · V1W 3Z4
Tel: 250 763-4918
Fax: 250 763-0606
Regional District of Comox-Strathcona
600 Comox Road
Courtenay, BC V9N 3P6
Tel: 250 334-6000
Toll Free: 1 800 331 6007
Fax: 250 334-4358
Regional District of East Kootenay
9 – 24th Avenue South
Cranbrook, BC V1C 3H8
Tel: 250-489-2791
Fax: 250-489-3498
Within (250) area code call toll free 1-888-478-7335
Fraser Valley Regional District
8430 Cessna Drive
Chilliwack, BC V2P 7K4
Tel: 604-702-5000
Toll free: 1-800-528-0061
Fax: 604-792-9684
Greater Vancouver Regional District
4330 Kingsway
Burnaby, B.C. V5H 4G8
Tel: 604-432-6200.
Fax: 604-432-6399
Island Trust
1206 - 115 Fulford - Ganges Road
Salt Spring Island, BC V8K 2T9
Tel: 250 537-9144
Fax: 250 537-9116
Regional District of Kootenay Boundary
Suite 202 - 843 Rossland Avenue
Trail, B.C. V1R 4S8
Tel: 250 368-9148
Toll free: 1-800-355-7352
Fax: 250 368-3990
Regional District of Nanaimo
6300 Hammond Bay Road
Nanaimo, BC V9T 6N2
Tel: 250-390-4111
Toll free: 1-877-607-4111
Fax :250-390-4163
Northern Rockies Regional District &
Town of Fort Nelson
Town Square, 5319 - 50th Avenue South
Bag Service 399,
Fort Nelson, BC V0C 1R0
Tel: 250 774-2541Fax: 250 774-6794
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REGIONAL DISTRICTS
Regional District of Okanagan-Similkameen
101 Martin St.
Penticton, BC V2A 5J9P
Tel: 250 492-0237
Fax: 250 492-0063
Toll free: 1 877 610 3737
Powell River Regional District
5776 Marine Ave
Powell River BC V8A 2M4
Tel: 604 483-3231
Fax: 604 483-2229
Squamish-Lillooet Regional District
Box 219
Pemberton, BC V0N 2L0
Tel: 604 894-6371 or 1 800 298-7753
Fax 604 894-6526

(continued)

Peace River Regional District
Head Office
P.O. Box 810
1981 Alaska Avenue,
Dawson Creek, BC V1G 4H8
Tel: 250 784-3200
Fax: 250 784-3201
Skeena Queen Charlotte Regional District
100 1stAvenue East
Prince Rupert, B.C. V8J 1A6
Tel: 250 624-2002 or 1-888-301-2002
Fax: 250 627-8493
Sunshine Coast Regional District
5477 Wharf Road
P.O. Box 800
Sechelt, BC V0N 3A0
Tel: 604-885-2261
Fax: 604-885-7909
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Watercourse Maintenance
Drainage Management Guide - No. 20 in series

Order No. 543.000-1
March 2005

AGENCY CONTACT REQUIREMENTS

For Channelized and Natural Stream Maintenance
The Drainage Management Guide outlines a process and provides guidance on agency contact requirements for
drainage maintenance works. The intent of the factsheet series is to provide best management practices that should be
followed when doing work in and about a stream. Contact with agencies is required for most works on
channelized and natural streams. Figure 1 below and Table 1 in this factsheet provide guidance on the contact
requirements with agencies for works in and about natural and channelized streams.
This factsheet is provided for general information. Contact with DFO is required for most works in
and around channelized and natural streams. See Table 1 of this factsheet for contact requirements.

Note:
Figure 1

HADD = Harmful, Alteration, Disruption or Destruction of Fish Habitat
Contact Requirements for Channelized and Natural Streams

Page 1 of 6

Agency Contact Requirements

DFO Authorization
Applies to fish habitat in any watercourse and
wetland.

Prior to undertaking works in or around a stream
(channelized or natural), it is necessary to determine if
there are regulatory requirements that must be met
prior to commencing works and/or any activity. This
factsheet outlines the type of contact with agencies
that may be required under the Federal Fisheries Act
and the BC Water Act.
Where uncertainty exists as to whether or not the
proposed works will impact fish or fish habitat,
proponents should contact Fisheries and Oceans
Canada (DFO) and/or Land and Water BC (LWBC)
and/or the Ministry of Water, Land and Air Protection
(WLAP) for advice before proceeding with the
proposed works.

If the proposed work has the potential to result in the
harmful alteration, disruption or destruction (HADD)
of fish habitat, DFO must be contacted for a possible
authorization of the impacts to fish habitat that may
result from works in a constructed ditch, channelized
or natural stream. Examples of HADDs include but
are not limited to:
•

Loss of riparian vegetation. Fish habitat features
provided by riparian vegetation include insect
drop, contribution of large woody debris, and
shading to regulate water temperature.

•

Siltation which can smother fish spawning gravels,
and benthic invertebrates that provide a food
source for fish.

•

Removal of Channel Complexities

•

Removal of instream vegetation that can result in
loss of fish shelter and food supply.

•

Infilling of the stream channel with debris causing
a loss of habitat and food supply.

•

Loss of fish habitat following a significant flow
reduction downstream.

This factsheet describes the various contact
requirements for DFO, LWBC and WLAP. See
Factsheet #19 for agency contact information.
Table 1 in this factsheet may provide some guidance
on contact requirements for projects that are drainage
maintenance related.

CANADA FISHERIES ACT
Fisheries and Oceans Canada (DFO) is responsible for
enforcing the Fisheries Act by protecting fish habitat
and the quality of water that fish use. The Act defines
fish habitat as “spawning grounds and nursery,
rearing, food supply and migration areas on which fish
depend directly or indirectly in order to carry out their
life processes” – in other words, all parts of the
environment on which fish depend throughout their
life cycles, including both watercourses and riparian
areas along the banks
Under the Fisheries Act, you have to make sure that
works conducted in or about a watercourse do not
•
•
•
•
•
•

harmfully alter, disrupt or destroy fish habitat
(section 35);
deposit a deleterious (harmful) substance (e.g.,
sediment) into waters that fish use (section
36);
harm or kill fish (section 34);
block fish passage (e.g., with dams or
improperly installed culverts) (section 20); or
block flows to fish-bearing habitat
downstream from the work site (sec. 22); or
entrain fish (sec. 30 requirements top screen
intakes)

An Authorization is a signed agreement between the
proponent and DFO, which allows for specific impacts
to fish habitat and outlines mitigation and
compensation requirements.
How to Obtain an Authorization
To obtain an authorization from DFO, the proponent
must submit a clearly written proposal detailing the
type of work to be done, justification for the proposed
works, equipment to be used, extent of fish use and
habitat type, mitigation measures, proposed habitat
compensation and timing of work. This information
must be submitted to DFO well in advance of the work
being done. Applications should be submitted by May
1st of any calendar year, in order to ensure adequate
time for processing of the application prior to the
Timing Window.
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BC WATER ACT
The BC Water Act applies only to channelized and
natural streams, not to constructed ditches. The Water
Act defines a stream as “a natural watercourse or
source of water supply, whether usually containing
water or not, groundwater, and a lake, river creek,
spring, ravine, swamp or gulch.” This means that you
can do maintenance work on a constructed ditch
without notifying WLAP or LWBC.

The following information is generally
required for DFO to evaluate compliance with
the Fisheries Act.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

proponent information
project title
location of works
agent name
environmental monitor
proposed start and finish dates
notification to WLAP ?
tenure of the land any restrictive covenants
written project rationale
description of proposed activities
description of fish and fish habitat
fish habitat impact assessment
mitigation proposed
habitat compensation plans
maps
photographs
signature and date

In order to assess the potential impact of your
proposed project on fish habitat a template for project
review requirements is available in Appendix B of the
Drainage Management Guide. Ensure the form is
completed as much as possible. Some information may
not be applicable. Please be advised that additional
information may be requested.
 Project Review Information Requirements for Works
Affecting Fish Habitat

In order for DFO to determine whether or not an
authorization will be granted, a site visit to assess the
proposed works may be required. If DFO determines
an Authorization is not required, a letter of advice may
be issued instead. For Protocol Agreements and long
term plans, letters of advice and/or Authorizations may
be issued for a term of longer than one year, thereby
foregoing the necessity to apply on an annual basis.
In situations where the habitat impacts of the proposed
works will be too great, DFO may choose not to
authorization the proposed works.

The main purpose of the Water Act is to protect water
supplies for licensed users such as industry and public
water suppliers. Section 9 of the Water Act along
with the Water Act Part 7 Regulation regulates
changes in or about a stream and ensures that water
quality, riparian habitat, and the rights of water
licensed water users are not compromised. Under the
Water Act Regulation, you can carry out specified
stream works (those that do not involve any diversion
of water, are completed within a short period of time,
and have little impact on the environment), provided
that you first notify your regional WLAP office (listed
in Appendix C) and follow the regulation. The Water
Act Regulation provides a complete list of those works
that may be done with notification. Table 1 in the
regulation summarizes the notification requirements.
Notification means that you don’t need approval
although WLAP may contact you if it has any
questions or concerns about the proposed project. To
determine what process you need to follow refer to
Factsheets 3 and 20 of the Drainage Management
Guide. For more information contact your regional
WLAP offices.
Stream works that are more complex or require water
diversion require formal Land and Water British
Columbia (LWBC) approval. LWBC is a Crown
Corporation that administers the approval process.

WLAP Notification Process
Applies to: Channelized and Natural Streams
If your works are listed below, Part 7 of the Water Act
Regulation, upon the submission of a notification to
WLAP, authorizes you to construct your works and to
complete other specified changes in and about a
stream following acceptable standards.

In general, the Regulation allows works to be done
without a permit and through the Notification process
if:
 diversion of water is not required,
 the works may be completed within a short period
of time; and
 the work has little impact on the environment.
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The notification process is described in the document
Standards and Best Practices for Instream Works. The
guidebook outlines many of the requirements for
working in and about a stream It is available on the
web.

No fee is required and the application form must be
received at the regional office at least 45 days prior to
start of the proposed activity. It is requested that
applications be submitted by May 1st, so that
applications can be processed in accordance with the
timing window that has been established.

The notification and regulation are
also described in A Users Guide to
Working In and Around Water.
The guide is available online.

The WLAP Habitat Officer will review the plans and
may set specific conditions which must be followed in
carrying out the work, including best management
practices. It is the responsibility of the applicant to
contact DFO. It is the proponent’s responsibility to
contact other relevant municipal or provincial
authorities.

The WLAP notification form can
also be found there.

If the works are not listed in any of the
categories listed above then you must
obtain a formal approval or license
through the Water Act approval process.

If the standards and best practices listed in the
document Standards and Best Practices for Instream
Works are adhered to, the following works in and
about a stream (that are drainage maintenance related)
may be constructed:

LWBC Approval Process

1. With Notification at least 45 days prior to works:










stream culvert
clear - span bridge
pipeline crossing
cutting of annual vegetation
repair of existing dyke or erosion control works
control of aquatic vegetation
ice bridge or winter ford
minor and routine maintenance of public utility works
beaver dam management

2. Without Notification:
 installation or cleaning of drain tile outlets
 repair of bridge superstructure (excluding
foundations)
 repair, removal or construction of fences not in the
stream channel

Applies to: Channelized and Natural Streams
All proposed activities in channelized and natural
watercourses that are not listed in the Water Act . Part
7 Regulation requires an Approval. Approvals are
legal documents issued under Section 9 of the Water
Act.
Approvals for changes in and about a stream may be
required for activities such as:
•

surface drainage of farmland or a land
development site;

•

altering the channel of a stream; and

•

placement of a bridge, culvert or other structure
within a stream channel that does not meet the
Regulation requirements.

3. Without pre-notification but requires reporting or
notification within 72 hours following works:

Table 1 provides additional guidance on when
approvals are required.

 erosion or flood protection works during an
emergency flood event as designated under the
Emergency Protection Act – such works are generally
done by the crown or an agent for the crown
(municipality)
 clearing of an obstruction from a bridge or culvert by
a municipality

Approval forms are available from the LWBC regional
offices. A fee of $130 must accompany the
application. The Approval document will not be
issued without payment. Completed applications must
be submitted to LWBC well in advance of the work
being done. Applications should be submitted by May

An outline for the Notification Process is outlined in
the document Standards and Best Practices for
Instream Works.
The notification forms are available at the Ministry of
Water, Land and Air Protection regional offices.

1st of any calendar year, in order to ensure adequate
time for processing of the application prior to the
Timing Window.
The application will receive a technical review.
Possible impacts on the interests of any other persons
or agencies that may result from the proposed works
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Protocol Agreements may
recognize area specific
needs such as:

will be assessed. The proposed work cannot proceed
until an Approval document is issued.

•

the necessity for
conducting works after the fall harvest of crops
has been completed;

•

municipal workload volumes, equipment and/ or
machine operator availability, or other related
constraints;

•

specific channels which are primarily used for
irrigation and which may require maintenance
works after water levels are lowered;

•

flood protection;

•

emergency work protocols;

•

the protection of fish and fish habitat.

Protocol Agreements

Applies to: Channelized and Natural Streams
A Protocol Agreement is a standing legally binding
agreement between DFO, WLAP, LWBC and the
local municipality or other corporate entity that
permits ongoing drainage maintenance works to be
undertaken over a specified time period. Protocol
Agreements specify the terms and conditions under
which the drainage maintenance works may be
undertaken and may set forth mitigation or
compensation requirements within the context of a
watershed or watershed sub-basin.
The objective of a Protocol Agreement is to allow for
area-specific needs for drainage maintenance to be met
while ensuring protection of fish and fish habitat.
Protocol Agreements may be based on comprehensive
long-term plans having schedules for ongoing
maintenance works on an annual to 10-year basis.
Protocol Agreements may specify work locations,
types of maintenance works, quantities of works, work
methodologies, timing windows or other specific
maintenance requirements.

Before conducting works and/or activities in and about
a stream that are not listed in the above table, contact
WLAP and/or DFO. Further information can also be
found in WLAP’s publication A Guide for Working in
and Around Water.

Fish salvage must be done prior to commencing
works in a stream if fish are present. A fish
salvage permit must be obtained from WLAP and
DFO. See Fish Salvage Factsheet No. 17.

A Protocol Agreement that has been established
in accordance with regulations and agreed to by
DFO, LWBC and WLAP will supercede other
conditions and requirements.

The Process for Works In and About a Stream ( Natural or Channelized )
For works in and about a channelized or natural stream a WLAP notification or LWBC approval may be required
and DFO may need to issue an Authorization, refer to Table 1. Therefore more than one document may be
required before you would legally be able to proceed with your proposed work.
Where Table 1 indicates that a WLAP notification, LWBC approval and/or DFO Authorization is required, it is
the proponent’s responsibility to contact the agencies.
For all regions of British Columbia, it is the proponent’s responsibility to ensure that he/she submits all necessary
documents and obtains approval from LWBC and/or authorization from DFO before proceeding with the proposed
works.
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Table 1

DFO, LWBC and WLAP Contact Requirement

Drain Tile Outlets

Fencing
Access Crossings

Vegetation
Maintenance

Bank Stabilization

Drainage Works

Instream Structures

Emergency Works
Maintenance of
Licenced Works

Installation of drain tile outlets

LWBC
Approval *

WLAP
Notification

Description

DFO
Authorization

Activity

No Agency
Contact

for Channelized and Natural Stream Maintenance Work

X

Cleaning of drain tiles - Use Ditch Maintenance Form (DMF)
Drainage Management Guide
Installation, repair, maintenance or removal of fences providing the
fencing materials are not in the stream channel, do not block debris,
and do not interfere with navigation of the stream.
The repair or maintenance of clear span bridge decking excluding it’s
foundation.
Construction of a clear span bridge crossing
New culvert installation
Replacement of an access road culvert
Construction of a livestock watering area, ford or crossing, consistent
with codes, guidelines and BMP’s
Localized hand pruning of riparian vegetation above the high water
mark (does not include whole tree removal)
Localized hand cutting of aquatic vegetation below the waterline
Machine mowing of emergent aquatic vegetation to the waterline or
aquatic vegetation below the waterline (aquatic vegetation along the
edges of the watercourse are not disturbed)
Machine mowing of grass vegetation along a stream
Removal of riparian vegetation (i.e. removal of trees)
Bank stabilization by planting vegetation and seeding with native
grasses.
Bank stabilization or repair through bio-engineered techniques, using
rock or other ‘hard’ engineering techniques.
Repair or maintenance of existing dykes or erosion protection works
Installation , maintenance or cleanout of sediment traps
Hand removal of blockages to stream flow (e.g. debris dams, beaver
dams)
Machine removal of flow blockages
Channel diversion, relocation or infilling
Construction or replacement of instream structures
Construction or maintenance of a pipeline crossing
Installation of instream structures (e.g. weirs, dams, trash racks,
irrigation gates etc.) that are not authorized under a water license
Conducting emergency works according to an emergency works
protocol as agreed to by DFO, LWBC and WLAP
Maintenance of existing screens, trash racks and irrigation diversions

DMF

X
X
X
X

X
X
X

X

X

X
X

X

X

X
X

X
X
X

X
X
X
X
X
X
X

X
X

X

X
X

X
X
X
X

X
X

X

* An LWBC approval or DFO authorization may not be required in all situations. Contact the agency to confirm the information required.
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