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The components of good government policy for on-farm land drainage were established to be education and research,
technical assistance, construction assistance and financial assistance. Current provincial drainage programs were reviewed
to evaluate the form in which each component was present. Ontario, which has met 35% of its drainage need, has the most
completeprogram. The Prairieprovinceswhichhavemet less than 1% of their drainage need have the fewest government
programs in land drainage.

INTRODUCTION

Land is limited and non-renewable. It

constitutes, along with water, the primary
resource for agriculture. Grassland and
land on which low-valued crops, such as
oats are grown, being converted to more
intense use, such as corn, to maintain eco
nomic farm units. Increasing numbers of
farmers are draining land to remove haz
ardsof flooding, to dry the soil surfaceand
profile, to permit earlier spring seeding
and improve trafficability. Earlier spring
seeding is important in Canada where
available heat units, day length, and light
limit plant growth. Land drainage is an
important farming practice and provincial
governments, recognizing that it will
increasethe efficiencyof agricultural oper
ations, have developed policies and pro
grams to promote it.

Irwin and Ayers (1970) reviewed the
on-farm land drainage policies and pro
grams in Canada as of 1969. Broughton
(1976) estimated the area subsurface
drained in Canada. The technology of
drain installation has changed dramat
ically over the past 15 years, and the
demand by farmers for this land improve
ment practice has increased tenfold (Irwin
1982).

This paper reviews current provincial
on-farm drainage policies and compares
the area now drained with that in 1969.
Policies governing surface and outlet drai
nage systems are not covered.

PURPOSE OF ON-FARM LAND
DRAINAGE

The Maritime provinces produce less
food than they consume and have
developed land drainage programs to
improve this situation (Ayers 1981).

Drainage in Newfoundland is for com
mercial vegetable production on peat
soils. High rainfall and low evaporation
create wet areas in depressions in arable
fields resulting in.fragmented production

areas.

On Prince Edward Island, subsurface
drainage is for potato and tobacco produc
tion, with some random drainage for
cereal grains. Low areas having a high
ground water table, and side-hill seepage,
are the principal problems.

In New Brunswick, subsurface drain
age is mainly for the production of high
quality forage for the dairy industry.
Dense, compact subsoils create perched
water tables and are frequently the cause of
side-hill seepage in potato-growing areas.
Some fruit and vegetable soils are also
drained. The same crops and conditions
exist in Nova Scotia, although increasing
amounts of cereal grains and corn are
grown on drained land.

About one-half the subsurface drainage
in Quebec has been for crops associated
with the dairy industry. The remainder is
for cereal grains, fruits and vegetables.
Critical periods areearly spring forplant
ing and fall for harvesting.

In Ontario, grain corn, soybeans and
malting barley are the principal cashcrops
grown on drained land. Fodder corn,
alfalfa and cereals are drained for the dairy
industry. Fruit andvegetable crops arealso
drained. The principal need for improved
drainage is for early spring planting and
for harvest.

Subsurface drainage in the Prairie
provinces has not advanced as rapidly.
Government policies have not been fully
developed to actively promote the prac
tice. Drainage is primarily for four pur
poses: to control canal seepage on
irrigation projects, toprevent thespread of
dryland salinity, for the reclamation of
sloughs, andforinterceptor drainage from
side-hill seepage. The crops grown are
wheat, barley, alfalfa, rapeseed, sugar
beets, potatoes, corn and some oats.

In British Columbia (B.C. Ministry of
Agriculture andFood 1981) landdrainage
is for forage grass and legume crops, some
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corn, and vegetable and berry crops. Side-
hill seepage and spring runoff are major
problems in the interior valleys, while a
high groundwatertable is the majorcoastal
area problem.

STATUS OF ON-FARM LAND
DRAINAGE

Table 1 summarizes information on the
status of on-farm land drainage, by
province, for 1983. Columns 2 and 3 are
from census data for 1981. The definition
of a commercial farm was based on a farm
income greater than $50 000 (Table 1).

Columns 4 and 5 are based on data of
Nowland (1975a, b), and Environment
Canada (1976) and estimates by provincial
drainage officers (see Appendix). Com
pared with data presented by Irwin and
Ayers (1970) the estimates in Column 4
arehigher intheMaritime provinces based
on enlarged agricultural objectives and
much reduced in western Canada due pri
marily to new wetland policy guidelines
which tend to restrict the current estimate
for drainage need.

Column 5 is an estimate of work com
pleted. Data are not collected regularly by
provinces onthis important aspect oftheir
programs. The data presented are the best
available.

DRAINAGE POLICY
IrwinandAyers(1970) listedthe major

elements of an on-farm land drainage pol
icy. The major elements were technical
assistance, construction assistance, finan
cial assistance, education and research,
and other policies, such as on water-use
conflicts. Current on-farm drainage pol
icies are summarized in Table II.

Technical Assistance
Technical assistance may include gen

eral advice on drainage need, surveying of
thelandrequiring drainage, thedesign and
drawing of a plan of drains for the land,
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TABLE I. ON-FARM LAND DRAINAGE POTENTIAL AND WORK DONE TO 1983.

Improved land Number of Area to Area now

on commercial commercial be drained subsurface

farms farms drained

Province ha(x 1000) ha(x 1000) ha(x 1000)

(1) (2) (3) (4) (5)

Nfld. 3.03 113 4.9 0.9

P.E.I. 110.4 795 30.0 0.5

N.S. 80.8 903 50.0 14.0

N.B. 85.5 806 52.0 10.0

Quebec 1 024.7 12 645 860.0 426.0

Ontario 2493.0 25 069 1 800.0 1 200.0

Manitoba 3 118.6 8 721 600.0 0.1

Sask. 10935.8 21266 2 000.0 0.3

Alberta 7 478.5 17 200 320.0 2.0
B.C. 441.3 3 500 400.0 12.0

assistance is available upon request. Drai
nage systems designed as a part of an irri
gation project by PFRA receive detailed
technical assistance. Manitoba charges for
a survey service.

About 20% of the work is planned by
government staff in Nova Scotia. In New
Brunswick government staff do the needed
work upon request.

Construction Assistance

Governments have had only a limited
involvement in on-farm drain con
struction. Ontario has not owned a farm

drainage installation machine for 40 years.
Quebec and New Brunswick have dis
posed of their machines. In Canada con
struction work is now done by private
contractors.

As governments withdraw from the
planning and supervision of work, the con
tractors' work should be monitored to
ensure that the grants and subsidies are
spent on drainage systems executed with a
high standard of workmanship.

Construction work is regulated in sev
eral ways. In some provinces the work is
inspected at the end of each job. Con
tractors are subject to all safety regulations

inspection of drainage work as it proceeds
and supervision of the work.

As drainage work increases in a
province less technical assistance is
provided. At one time Ontario offered a
complete program of advice, survey,
design planning and inspection. A nomi
nal charge was made to ensure requests
were for bonafide need. This charge was
dropped when the cost of collection and
administration exceeded the revenue. As
the demand increased, with no increase in
personnel, the inspection program was
deleted. Morerecently, the survey, design

and planning of on-farm drainage systems
has all but disappeared as a government
program. Elimination of these programs
has only been possible because of an
improved education program for con
tractors. Drainage contractors now cover
the needed technical assistance.

In Quebec, these services were offered
until recently. Due to the increased pres
sureof additional work they are no longer
able to service remote areas. Consulting
engineers provide the technical assistance
to farmers on a fee basis.

In the Prairie provinces, some technical
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TABLE II. ON-FARM DRAINAGE POLICIES IN CANADA

AssistancePolicyand/or Program Nfld. P.E.I. N.S. N.B. Que. Ont. Man. Sask. Alta. B.C.

Technical

General Advisors(Agric.) X X X X X X X x x X

X

X

Topographic survey — s X X X

X

s

s

s

s

Plandrainage system — s X X X
Inspect work — X X s
Charge
Supervise construction X s s

X

Drainage advisors
— X X X X

s

X X
Construction

Government construction X
Private contractor

Contractor app./license
X X X X

x
X

X

X X X X

Material approval
— — X — X -~

Education

Printed information for farmers X X X x x X
x

XDesign guide X X X X x
X

X

X

X

Contractor courses
Field days

— X X X X
x

—
— X

Contractor association
— X X X X X X

Financial

Loan program
X

Grant program X X X x
X

Conditional on design
— — X X X x

Administration
Agriculture
Environment

X X X X X X X X X X

Water permit approval system
— — — —

X

X

X

X

X

x
Legislation
Specific drainage
General waterpolicy X X X X X

X

X
—

X
—

, no policy orprogram for subsurface drainage.
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such as the Ontario Occupational Health
and Safety Act, 1978.

In Ontario, contractors, their machines,
and their operators are licensed under the
Agricultural Tile Drainage Installation
Act. Inspectors are employed to monitor
the quality of work done in the province.
This program was introduced in 1972 at
the request of the Ontario Farm Drainage
Association to upgrade the quality of
work. The program is self-supporting.
There is probably a need for additional
inspectors. Other provinces did not report
a continuing program of inspection
although inspections are often made upon
request.

Education and Research Programs
Education and research in on-farm land

drainage have several important compo
nents in Canada. The Canadian National

Committee of the International Committee
on Irrigation and Drainage (CANCID) is
responsible for promoting land drainage
on the international scene, particularly the
exportation of Canadian technical exper
tise in the area, and the giving of informa
tion to other user nations. The committee
has recently been reorganized to reflect
this concept. CANCID has cooperated
with the Canadian Water Resources Asso
ciation in developing joint educational
programs within Canada.

Land and water are constitutionally
provincial concerns although the federal
government provides some funds through
the Natural Sciences and Engineering
Research Council (NSERC) and Agri
culture Canada, for research on land drain
age where theresults areexpected to beof
value to more than one province.
Provinces provide research funds for
selected projects of significance to that
province. Those providing funds in 1983
were Alberta, Ontario, Quebec and Nova
Scotia. Much of the research is at univer
sities; primarily, McGill, Guelph and
Laval,withsmallerprogramsatManitoba,
Alberta and British Columbia. Land drain
age research tends to be applied and has
been supported federally by Agriculture
Canada and NSERC. Drainage research is
also conducted at the federal stations at
Harrow, Ontario and Vauxhall, Alberta.

Farmdrainagecontractors' associations
are active in Ontario,Quebec, Alberta and
the Maritimes. The purpose of these asso
ciations is the promotion of good work
manship among their members. Many
have developed educational programs to
fulfillthis mandate. Field days are held for
contractors to see new equipment in use, to
demonstrate the safe operation of equip
ment, and to promote land drainage as a

farm practice in an area. Provincial depart
ments of agriculture actively support the
work of these associations.

Provincial governments take a varied
interest in land drainage education.
Ontario has the most sophisticated pro
gram. A drainage coordinator has been
named and is provided with a staff to
administer the drainage legislation. The
extension branch of the Ministry of Agri
culture and Food provides advice to farm
ers as to drainage need and benefit. The
communication branch provides factsheets
and publications on many aspects of farm
drainage. Drainage activity between
departments of the government are
monitored by an ad hoc committee of the
policy group. In other provinces similar
services exist but without the depth and
activity.

Competent drainage contractors are
needed to use the information supplied in
printed form by governmentsand to com
ply with legislation. Primaryandadvanced
courses are offered annually in Ontario.
These courses are always filled to a quota
and cover the technical aspects of the farm
drainage operation. Similar courses for
contractors are periodically offered in
Quebec, Alberta and the Maritime
provinces.

Drainage guides have been published
and set out a minimum acceptable standard
for the technical construction of on-farm
drainage systems. Guides are now pub
lished in Ontario, Quebec, the Maritimes,
Alberta and British Columbia.

Financial Assistance
Direct financial assistance for on-farm

drainage takes several forms. Some are
grants, some are loans, some are indirect
subsidies. In the last decade the federal
government has participated with
provinces under ARDA and DREE pro
grams for drainage improvements. These
monies were intended generally for com
munity projects but tended to reduce the
cost of on-farm drainage, particularly for
outlets.

In Newfoundland there is no specific
program fordrainage. The province feels
that a demand can be met under general
assistance programs available to agri
culture.

In Nova Scotia there is a direct grant of
75% of the capital cost, under a Land
Improvement Policy.

New Brunswick has a direct grant of
50% of the capital cost, based on the
approval of a 5-year farm plan which
includes a statement of drainage need and
expected benefit.

Prince Edward Island makes a grant of
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50% of the capital cost to a maximum of
$15 000 under a Land Improvement Pol
icy.

In Quebec, on-farm drainage systems
are eligible for a grant of $0.70/m. Each
proposed drainage plan must be certified
by a professional engineer.

In Ontario the on-farm drainage work is
financed through the Tile Drainage Act
where a farmer may borrow up to 60% of
the cost of the work. It is repaid over 10
years at 8% interest. About 60% of the
work is financed in this way, the balance is
financed by commercial banks. Limits are
placed on the total amount each munici
pality may loan. Any one farmer is limited
to a loan of $20 000 a year and to a max
imum outstanding loan of $60 000. The
implementation of this policy is left to the
municipality. The province subsidizes the
loan program by bearing the cost of admin
istration of the program and paying the
difference between the prime borrowing
rate and the 8% loan to farmers.

In the Prairie provinces where work is
within the right-of-way of organized irri
gation district delivery systems the work
may be financed up to 60-100%. Gener
ally, the farmer pays all of the cost of
drainage work. There is no general finan
cial assistance program for work outside
an irrigation district although some count
ies provide assistance.

In British Columbia loans are made
under the Agricultural Land Development
Act for on-farm land drainage. The max
imum loan is $15 000 and is repaid over 15
years at a current interest rateof 4%. The
drainage plans are subject to prior
approval.

Other Programs
Concern about the effects of on-farm

land drainage is greater today than a
decade ago. In many provinces it is
becoming more difficult to drain land
because of inadequateoutlets. The effects
of land drainage on downstream ecology
and local environment are now closely
examined. Such examinations frequently
delay needed work. These areareas where
government policies are not yet fully
developed.

Governmentsspendsubstantialsumsof
money on land drainage in the form of
grants and loans. Very few collect data
from each project by which the merits of
the investment can be judged. It is to be
hoped that this major defect in policy can
be improved over the next decade.

SUMMARY AND CONCLUSIONS
(1) On-farm land drainage is increasing

in every province.
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(2) There are still large areas of land
which would benefit from on-farm drain

age in each province.
(3) Quebec and Nova Scotia have dem

onstrated that government policy can
encourage the drainage of large areas of
land over a relatively short term.

(4) The Prairie provinces have an estab
lished need for on-farm drainage but the
absence of a positive government policy
has resulted in little drainage activity.

(5) In Ontario and Quebec there is a
trend toward free-enterprise drainage
activity rather than using government
employees and machinery.

(6) Governments do not collect data
which could be of use to determine the

benefits of on-farm drainage activity.
(7) There have been very substantial

changes in the rate of installation of drains,
the equipment and materials as well as in
government policies over the past decade.
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APPENDIX
Provincial drainage officers who supplied

the data and information for the study were:
P.D. Radigan-Drainage Control Division,
Saskatchewan Environment, Regina, Sask.
TV. Beck-Director, Plant Industry Branch,
Saskatchewan Agriculture, Regina, Sask.

John K. Higgins-Chief Engineer, Agri
cultural Engineering, Nova Scotia Department
of Agriculture and Marketing, Truro, N.S.

J.F. Metzger-Sr. Agricultural Engineer,
B.C. Ministry of Agriculture and Food,
Abbotsford, B.C.

D.A. Tupper-Regional Services Branch,
Alberta Environment, Edmonton, Alta.

D.E. Himelman-Soil and Water Engineer
ing, Department of Agriculture and Forestry,
Charlottetown, P.E.I.

T. Cahill-Farm Drainage Specialist, Depart
ment of Rural Development, St. John, Nfld.

P. Milburn-Supervisor, Subsurface Drai
nage, Department of Agriculture and Rural
Development, Fredericton, N.B.

M. Demers-Engineer, Min. de l'Agri-
culture, Quebec,Que.

N. MacAlpine-Soil and Water Engineering,
Manitoba Department of Agriculture, Win
nipeg, Man.

J.R. Johnston-Drainage Coordinator,
Ontario Ministy of Agriculture and Food,
Toronto, Ont.
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