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ONTARIO
SI.'PERIOR COURT O[' JUSTICE

IN THE COURT OF TIIE DRAINAGE REF'EREE

IN THE MATTER of the Drainage Act, R.S.O. 1990, Chapter D. l7

AND IN THE MATTER OF an application by the Corporation of the Municipality of
Chatham-Kent for certain orders of the Drainage Referee with respect to construction of
the Shaw Branch of the Facey East Drain and By-law No. 93-2021;

BETWEEN:

CORPORATION OF THE MUNICIPALITY OF CHATHAM-KENT
Applicant

and

CANADIAN PACIFIC RAILWAY COMPANY

Respondent

APPLICATION pursuant to s.I06 of the Drainage Act, R.S.O. 1990, cD.l7

AFFIDAVIT OF SIDNEY VANDER VEEN

I, Sidney Vander Veen, P. Eng., of the Township of Mapleton in the County of Wellington, Ontario,

MAKE OATH AND SAY:

l. I am a professional engineer licensed in the Province of Ontario and member of the

Professional Engineers of Ontario in good standing. Since 2019, I have served as a consultant on

drainage matters for R.J. Burnside & Associates, a professional engineering and environmental

consulting company with offices across Ontario. From the beginning of l99l until the end of

2018, I have served as Drainage Program Coordinator for the Ontario Ministry of Agriculture,

Food and RuralAffairs (OMAFRA).
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2' I have worked in drainage engineering for over 33 years and am familiar with the Drainage

Act and, its application to municipal drainage projects in the province of ontario.

3. During my career at OMAFRA, I was responsible for the provincial administration of the

Drainage Act, the Tile Drainage Act, andthe Agricultural Tile Drainage Installationlo. In this

role, I administered the Agricultural Drainage Infrastructure Program, the program that provided

grants towards activities performed under the Drainage Act. I was also responsible for the

administration of the'l'ile Loan Program and the licensing of tile drainage contractors. I provided

training under the Drainage Act andthe Tile Drainage Act to municipal staff, and other agency

staff from agencies such as conservation authorities, Fisheries and Oceans Canada, provincial

government staff and railway staff. I have also presented on various drainage related topics at

several different conferences and conventions. I am a co-author of Ontario Ministry ofAgriculture

Food & Rural Affairs Publication 852, "A Guide for Drainage Engineers Working under the

Drainage Act in Ontario (Publication 852)." I am also a co-author of Publication 859 "A Guide

for Drainage Superintendents working under the Drainage Act in Ontario" (Publication 859),

Publication 29 "Drainage Guide fbr Ontario" (Publication 29) and the "Cropland Drainage Best

Management Practices" book. Attached hereto as Exhibit trAD to this my Affidavit is a copy of

Publication 852. Attached hereto as Exhibit '(8" to this my Affidavit is a copy of Publication 29.

4. I was retained by the Corporation of the Municipality of Chatham-Kent (the

"Municipality') to provide assistance to the Court of the Drainage Referee, in compliance with

Rule 53 of the Rules of Civil Procedure, and as such, have knowledge of the matters hereinafter

deposed to save and except where I have indicated that I have obtained facts from other sources,

in which case I state the source of the information and I verily believe those facts to be true.

Attached hereto as Exhibit *C" to this my Affidavit is a Form 53 executed by me. Attached hereto



t3l

and marked as Exhibit *D" to this my Affidavit is a copy of my CV. I practice in the field of

Drainage Engineering and propose to be qualified as an expert in that field.

Overview of the Drainage Act

5. Ontario receives an abundance of precipitation that often results in drainage problems. To

address this issue, provincial drainage legislation of some form has been in place in the Province

of Ontario for more than a century. Most municipal drains were constructed to provide an outlet

for the drainage of agricultural land and in many areas drainage of wet land was necessary for the

land to be converted to productive acreage. Agricultural land is drained through a combination of

surface and subsurface drainage systems. The benefits of agricultural land drainage are extensive

including improved crop yields, reduced crop losses due to flooding, less soil compaction, reduced

soil erosion and topsoil loss, increased growing season and more. But the improved productivity

of agricultural land is dependent on municipal drains to provide an outlet for the private drainage

systems, Municipal drains are also used to remove €xcess water from residential lands, commercial

and industrial areas, and other properties, predominantly in rural areas of Ontario.

6. For more than a century Ontario's drainage legislation has fundamentally adopted a similar

approach to the current Drainage Acl to see drainage work constructed and maintained. In general,

drainage statutes have contemplated a beneficiary-driven process where costs for the work are

shared proportionate to benefits gained from the work.

7. In 1894, "The Municipal Drainage Act" was adopted, which operated to repeal and

consolidate certain other provincial legislation dealing with municipal drainage, and to make

certain amendments to other legislation, including the "Ditches and Watercourses Act".
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8. By 1962-1963, several statutes were in place in Ontario concerning municipal drainage

matters. Following provincial review of these various statutes in the early 1960s, these acts were

consolidated, with most repealed, resulting in two major drainage statutes, being the "Drainage

Act" and the "Tile Drainage Act",

9. The Drainage Act was amended in 1975 to introduce several new features into legislation,

including the position of drainage superintendent, a technical appeal body called the Tribunal, and

the provision ofgrants toward the municipal cost ofemploying a qualified drainage superintendent

and toward the share of the cost of drain maintenance and repair work levied on land used for

agriculture. This amendrnent also codified the special assessment on road and public utilities that

had commonly been used. This special assessment is now known as Section 26 in the current

Drainage Act.

10. Currently, the Province administers three pieces of drainage legislation, lhe Drainage Act,

the Tile Drainage Act, and The Agricultural Tile Drainage Installation Act. The application in this

matter before the Court of the Drainage Referee concerns drainage work to be undertaken under

the Drainage Act.

I l. Municipal drains created through the Drainage Act are unlike many other types of

infrastructure as, typically, they are the result of one or more property owners petitioning their

municipality for a solution to their drainage issues. This invokes the statutory process under the

Drainage Act which includes multiple meetings, the development of an engineer's report

recommending a solution and various appeal rights. It culminates in the passage of a by-law

adopting the amended engineer's report before the drainage work is constructed. The result is a

communally accepted project that resolves the drainage issues identified in the petition.
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12. Additionally, unlike other infrastructure, municipal drains have unique legal existence as

they are created by by-law enacted under the Drainage Act.

13. Throughout this history of drainage legislation in Ontario, drainage work has also been

impacted by federal rail laws. Generally, railways are constructed on a raised bed that elevates the

railway above the surrounding landscape. While railways provide crossings for the continuation

of flow through watercourses, the raised railway beds act as artificial barriers to surface water flow

from the neighbouring lands. For the balance of my career in drainage engineering, the Canadian

Railway lct, R.S.C. 1985 squarely brought federally operated railways under the provisions of

Ontario's drainage laws. Sections 211, 212 and 213 of the Railway lct, R.S.C. 1985 dealt with

drainage matters, essentially providing that where a municipality or landowner desired to obtain

means of drainage through, along, upon, across or under a railway, they could elect to proceed in

accordance with applicable provincially legislated processes concerning the drainage matters,

provided the railway had the option of constructing the portion of the drain required on railway

lands.

14. This gave landowners the same right to cross railway lands as all other lands and provided

that federal rail companies would bear the additional costs to the drainage project attributable to

the construction and operation of the railway. Through the Railway Act, the Federal Government

recognized municipal authority to apply provincial drainage legislation to all railway lands and

crossings.

15. In my experience, this practice of cooperation concerning drainage work on railway lands

has been in place between the Federal and Provincial governments going back through time. Both

federal and provincial stakeholders explicitly considered the question of how provincial drainage
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legislation and federal rail legislation should work in tandem through the 1974 Ontario Select

Committee on Land Drainage. At that time, the Ontario Legislature appointed a Select Committee

to review the law relating to land drainage and to prepare a report on land drainage in the Province

of Ontario. The Report dealt in some detail with the question of the application of the Drainage

Act to federal railways. The Report received submissions from federal railway companies

including Canadian National Railway and Chesapeake and Ohio Railway. Attached hereto as

Exhibit ('E" to this my Affidavit is a copy of the resulting report, the "Final Report of the Select

Committee on Land Drainage".

16. The Report noted that the Canadian Transport Commission had "assured the Committee,

at that time, that the Commissioner will make every effort to ensure that railways cooperate with

municipal councils and engineers in the construction of drainage works through railways. As a last

resort, a formal application may be made to the Commission for approval of the crossing pursuant

to the engineer's report". The Report's recommendation concerning railways was that "no change

should be made in the present law respecting interprovincial railways, except that railways should

be included within the definition of 'public utility"' within the Drainage Act.

17. The 1974 Committee concluded that artificial barriers to drainage programs, such as

railways, should indeed bear the entire increase in the cost of constructing drainage works through

such areas.

18. In my experience, following the repeal and replacement of the Railway Act through the

consolidated Transportation Act, municipalities and federal railway have continued, until very

recently, to operate in the same manner as under the Railway Act. Pub\ication 852 was published

in 2018. This Guide provides specific guidance on the application of section 26 of the Drainage
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Act to rcads and utilities (see pages 7l-75 of the Guide). As part of the development of this Guide,

a representative from the CN Railway was consulted and to my knowledge, a r€presentative from

CP Railway was also consulted. This resulted in the guidance provided on page 290 of the Guide.

Effectively, in compliance with section 69 of the Droinage Act, mvnicipalities would provide

railways with the option to construct the section of drainage work on their right-of-way themselves

and in compliance with section 26 ofthe Drainage Acl, drainage engineers continue to consistently

assess railways for the entire increase in cost of constructing a drainage works through a railway.

Shaw Branch of Facey Drain Engineer's Report

19. I have reviewed the engineer's report for the Shaw Branch of the Facey East Drain,

authored by J. M. Spriet of Spriet Associates Limited, dated February 19,2021. My comments

that follow are derived from the content in the report only:

(a) The Drainage,4ct requires the engineer to design a solution to the drainage issue

that was identified through the petition process. The engineer designed a pipe

municipal drain that was designed to a 38 mm (1.5 in) drainage coefficient. This

design standard is consistent with both Publication 852 (see page 181) and

Publication 29 (see page l9). The engineer's report inconectly references the

"Design and Construction Guidelines for Work under the Drainage Act". This is

no longer a published document; it has been replaced by Publication 852. However,

the incorrect document reference has no bearing on the design outcome.

(b) The Drainage Act directs the engineer use the principles of the Drainoge Act to

distribute the cost ofthe proposed drainage project. Like any other property in the

watershed of the proposed drain, the engineer has assessed the CP Railway for
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benefit and outlet liability. In addition, the engineer has also assessed the railway

for a special assessment in accordance with section 26 ofthe Drainage Act Because

a crossing of the railway is required, Publication 852 recommends a tbur-step

process to calculate a S. 26 assessment:

Estimate the drainage project cost of crossing the railway right-of-way, as

it cunently exists.

(iD Estimate the cost of crossing the railway right of way, assuming the railway

did not exist.

(iii) Estimate the additional engineering and other costs (e.g. approvals,

geotechnical studies, net HST etc.) associated with constructing a drain

through a railway bed.

(iv) calculate the estimated s. 26 assessment based on adding the costs in (i)

and (iii) and deducting (ii).

20. In my opinion, this is the approach the engineer used in calculating the section 26 cost

proposed to be assessed to the railway, as shown on page 5 of the engineer's report.

2l. I make this affidavit for no improper purpose

(D
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SWORN REMOTELY at the City of Chatham in
the Municipality of Chatham-Kent, this the 2nd day of
April2024, in accordance with O. Reg. 431/20,
Administering Oath or Declaration Remotely

Commission for Taking Aflidavits

Lynn KalP tr:*i"L':,'rlnlil-

Linda Marie Kalp, a Commissioner, etc. in the
Province of Ontario, for the Corporation of the

Municipality of Chatham-Kent, Expires August 31,
2026

-9, Ift-ILI
SIDIIEY VAI\DER VEEN



THIS IS EXHIBIT *A'REFERRED TO IN THE AFF'IDAVIT OF SIDNEY VAIIDER
VEEN, SWORN BEFORE ME AT THE CITY OF CHATHAM, MTII\ICIPALITY OF

CHATHAM-KENT, PROVTNCE OF ONTARIO ON THrS THE 2nd DAY OF APRrL 2024

rN ACCORDAT\CE WITH O. REG. 431120, ADMTNISTERING OATH OR
DECLARATION REMOTELY.

Lynn
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Digitally signed
by Lynn Kalp
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'13:51:58 -04'00'
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Provlnce of Ontario, forthe
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Explres August 31, 2026.
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Overview of the Guide

Providing engineering services in Ontario under the
Drainage Act, R,S.O 1990lDroinage Act, 1990), as

amended, is a complex task of balancing property
owner needs, environmental and societal interests,
regulatory compliance and protection of the
municipal infrastructure. The guide is designed to
help engineers navigate through these challenges
and opportunities. lt is intended to assist but not
regulate the engineer while practicing under the
Drainage Act,7990.

ln order to work as an engineer, knowledge and
understanding of the Drainage Act, 7990 process,
drainage system design and awareness of other
legislation and how it impacts drainage design
is essential.

The guide is presented in three sections:

. Part A addresses the application of the Drainage
Act, 7990 req uirements.

. Part B addresses the technical design components
of engineering reports.

. Part C addresses the other applicable regulations,
policy and agency interests.

The engineer should always use experience,
professional judgment and other available
expertise when determining the proper design
and construction approach to a drainage project
so that it fulfills its intended purpose. A properly
engineered and constructed system will provide
the needed drainage at an affordable cost
while considering drain maintenance and the
environmental and societal values. lt should
also consider potential climate change impacts.

A GUIDE FOR ENGINEERS WORKING UNDER THE DRAINAGE ACT IN ONTARIO

Overview of the Drainage Act, t99O
The Province of Ontario's Drainage Act, 7990,
(the Rct) is Chapter D.L7 of the Revised Statutes
of Ontario,1990 and is administered by the Ontario
Ministry of Agriculture, Food and Rural Affairs
(oMAFRA),

Ontario annually receives an abundance of
precipitation, which can result in drainage disputes.
Until the Droinage Act,7990 was enacted, the
only means of resolving these issues was by legal
action through common law. These court decisions
have established the following common-law
drainage principles:

. The courts have defined different principles for
water in a natural watercourse and surface water

. A natural watercourse is a stream of water
flowing in a channel with defined bed and banks
that flows for sufficient time to give substantial
existence (Figure 1). The following principles
apply to natural watercourses:

o Water in a natural watercourse must be
allowed to flow.

o Only a riparian property owner (an owner
whose land abuts a natural watercourse) has
the right of drainage.

o Anyone who interferes with the flow of
a natural watercourse could be held liable
for damages that result either upstream
or downstream.

No agency or person is responsible for the
management of a natural watercourse.

DID YOU KNOW? Tlre Ontario
Society of Professiona I

Errgirreers (OSPE) Land
Dra i nage Conrrn ittee website
(www.la ncldrainageengineers.
com) contains many useful papers ancl
presentations on various aspects of tlre
Drainage Act.1,99A.

I
t

Figure 1. A natural watercourse.
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. Surface water is the flow of water not within a

natural watercourse (Figure 2). The following
principles apply to surface water:

o Surface water has no right of drainage; the
owner of a lower elevation property can
protect their land from surface water by
building a barrier to the flow.

o As long as it is not collected, there is no liability
for the flow of surface water.

o Surface water becomes a liability once it is
collected and discharged onto a lower property
(Figure 3). To avoid liability, direct any collected
surface water to a sufficient outlet (a location
where it will do no damage to others).

Figure 2. Surface water flowing across a farm fleld.

Flgure 3. Collected surface water.

Source.' Tu I I och En ti neeri n !, Es pa n ol a, O nta r i o.

These common-law principles continue to apply
today. The Drainage Act, 7990 was enacted to
define a procedure that can override the common

law and provide property owners with an

opportunity to obtain a solution to their drainage
problems through their local municipality.

The Act assigns the engineer a central role in the
design and development of drainage works through
the preparation of an engineer's report.

The Act defines a drainage works as follows:

"Drainoge works" includes a droin constructed
by any meons, including the improving of
a natural watercourse, and includes works

necessory to regulote the water table or water
level within or on ony lands or to regulote the

level of the waters of a drain, reservoir, lake or
pond, ond includes a dom, embankment, wall,
protective works or ony combination thereof.
(Section 7)

The local municipality is responsible for implementing
the procedure, and costs are assessed to property
owners within the watershed. The local municipality
is also responsible for the management of the
drainage works.

The Droinage Act, 1990 authorizes the payment of
grants for various activities performed under the Act.

Specific details of these grants are provided in the
Agricultural Drainage I nf rastructure Progra m (ADl P).

The engineer should get a current version of the
Drainage Act, L990, its regulations and the OMAFRA

ADIP policy. These documents are available at:

Drainoge Act, 7990 and Regulations
www.e-laws.gov.on.ca

ADIP Policies

ontario.ca/drainage and search for'ADlP"

iv



Overview of Engineering Services under the
Drainage Act,799A

The Droinage Act, 1990 assigns specific responsibilities
to the engineer, The engineer must integrate these
responsibilities with technical design and regulatory
requirements to develop an engineer's report.

An engineer practicing under the Act should:

. have a thorough knowledge ofthe Act and
its application

. have technical knowledge of accepted and
applied drainage design methods and practices

. review OMAFRA publications and policy with
respect to drainage and the Act

. review applicable Ontario case law decisions and
the Drainage Engineers' Conference proceedings

. be familiar with other provincial and federal
statutes and regulations related to drainage

. be familiar with the common-law provisions
related to drainage

. be aware of the effects and impacts of the
construction and future maintenance of the
drainage works

. use the procedural and policy requirements
of the Act to address drainage issues while
balancing the interests ofthe affected parties

r\ CiUIDE FOR E\]GINEERS WORI(ING UNDER THE DRAINAGE ACT I\] ONTARIO

The main activity of the engineer under the Act is

the preparation of an engineering report for the
construction, improvement or reassessment of a

drainage works. The municipality may also ask the
engineer to:

. assist in the processing of the report

. obtain permits and/or approvals for the
construction work defined in the report

. supervise construction of the works

. certify the completion of the work

The Drainage Act, 1990 specifies that the engineer
shall be an independent arbiter between property
owners, municipalities and regulatory agencies.
Section 11 states:

Duties of the engineer The engineer sholl, to
the best of the engineer's skill, knowledge,
judgment and ability, honestly ond faithfuily,
ond without feor of, favour to or prejudice
against any person, perform the duty assigned
to the engineer in connection with any drainage
works ond moke a true report thereon.

The engineer must not be bound by specific
requests, as their unbiased judgment is

always necessary.

Engineers may be requested to advise a property
owner, a municipality and/or a regulatory agency
of any matter related to the Act. They can provide
advice on Droinage Act,7990 procedures but should
be careful about providing legal opinions. Engineers
have the opportunity to impress upon stakeholders
the need for care while following all legislated and
stated policy requirements.

The Drainage Act, 7990 defines the mandatory
process to develop and implement a drainage
project. lf the process of the Act is not followed
in order, anyone involved in the project could
challenge the legality of the work. There may
be temptation or persuasion to deviate from the
process, but the engineer needs to champion
the requirements of the Act,

DID YOU KNOW? The DrainaSe
Act. 7990 defirres "engineer"
as follows:
"Engjineer" nteans an enfi,ineer
regJsterec, u n der th e Professiona/
Englneers Act or a surveyar reglsferec/
under the Srrrveyors Act, or a partnership.
association of persons or corporation
thaf holds a certi{icate of autharizatian
untler the Professlona I Engjineers Act or
the Surveyors Act. as fhe case ntay be.
(Section 1)

?
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Acronyms

Provincial and Federal Ministries:

DFO - Fisheries and Oceans Canada

ECCC - Environment and Climate Change Canada

MMA - Ministry of Municipal Affairs

MNRF - Ministry of Natural Resources and Forestry

MOECC - Ministry of Environment and

Climate Change

MTCS - Ministry of Tourism, Culture and Sport

MTO - Ministry of Transportation

OMAFRA - Ontario Ministry of Agriculture,
Food and RuralAffairs

Provincial and Federal Acts:

CAA - Conservation Authorities Act

CEAA - Canadian Environmental Assessment Act

CWA - Clean Water Act

EPA - Environmental Protection Act

ESA - Endangered Species Act

FWCA - Fish and Wildlife Conservation Act

LRIA - Lakes and Rivers lmprovement Act

MBCA - Migratory Birds Convention Act

NMA - Nutrient Management Act

NPA - Navigation Protection Act

NWPA - Navigable Waters Protection Act

OHA - Ontario Heritage Act

OWRA - Ontario Water Resources Act

PA - Planning Act

PLA - Public Lands Act

PPCRA - Provincial Parks and Conservation
Reserves Act

PPS - Provincial Policy Statement

PTHIA - Public Transportation and Highway
lmprovement Act

SARA - Species At Risk Act

Other:

ADIP - Agricultural Drainage lnfrastructure Program

CA - conservation authority

ECA - environmental compliance approval

I DF curve - intensity-duration-frequency curve

LID - Low lmpact Development

OWES - Ontario Wetland Evaluation System

PSW - provincially significant wetlands

WASCoB - water and sediment control basin
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CHAPTER 1,

INTRODUCTION

Part A provides a summary of the Droinoge Act,
1990 processes and requirements as shown
in Figure A1-1. The chapters are arranged
chronologically to address the tasks, in the order
they are encountered, through project initiation,
report prepa ration, calculation of a I lowances,
cost estimates and assessments, processing the
report, appeals and construction. The development
and implementation of reports prepared
for construction (Section 4) or improvements
(Section 78l- of a drainage system are covered in

Chapters 2-72 (Figures A1-2 and A1-3). Chapters
13 and 14 address other services the engineer
may provide. A case study is provided in Chapter
15, which includes details of the allowance and
assessment process.

Throughout Part A, all section references pertain to
lhe Drainoge Act, 7990, unless otherwise identified.
When a section reference is made, this means the
action is mandated by the Drainoge Act, 1990.

Appohtment oithe eng neer

Onslte meetirq!

Survey and sl1c examination work

Meeting to eonsider ffnal report,

Authorlzing by-tarv

Projeet finalization

FigUre A1-1- Drainage plocess flow chart (high level).

I



PART A _ APPLICATION OF THE DRAINAGE ACT REQUIREfuIENTS

Petition drain procedure under
lhe Drainage Act, 7990 (Section 4)
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PART A - APPLICAT|ONI OF THE DRAINAGE ACT REQUIRE]VIE|\TS

Drain improvement procedure under the
Drcinage Act, 1990 (Section 78)
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CHAPTER 2
APPOINTMENT OF THE ENGINEER

2.1 lntroduction
Before the engineer gets involved with the
construction (Section 4) or improvement
(Section 78) of a drain under the Drainage Act,
L990, it is required that they are appointed by
municipal council. The appointment to prepare
a report must be by by-law or resolution
(Section 8(1)).

There are three types of petitions:

. Petition for Drainage Works by Owners - Form 1

(Figure A2-1)

o This form is completed by the property
owner(s) within an area requiring drainage.

. Petition for Drainage Works by Road Authority

- Form 2

o This form is completed by a road authority
for a road requiring drainage.

. Petition for Drainage Works by Director - Form 3

o This form is completed by the appointed
Director of the Ontario Ministry of Agriculture,
Food and Rural Affairs and can be used to
initiate a drainage system for agricultural lands.

Determine if the form of petition used is acceptable
prior to acting further on the appointment.

2.2 Project lnitiation
The resolution or by-law provides the appropriate
authority to work on behalf of the municipality.

lf an engineer is asked to work on a drainage project
and there is no resolution or by-law appointing the
engineer, request that one is passed before starting
any work.

Obtain a copy of the appointing resolution or
by-law and the petition (Section 4) or request for
improvement (Section 78) from the municipal clerk's
office. The original petition or request must remain
with the clerk.

The petition is the legal document that initiates the
Droinage Act, L990 process to design, construct and
finance a drain across multiple properties. The form
of petition is specified by regulation (Central Forms
Repository, www.forms.ssb. gov. on.ca sea rch for
"petition drainage").

6



APPOINTNIEi\T OF THE ENIGINEER

Fontarto Petition for Drainage Works by Owners
Form I
Dninaga Act, R.S.O. 1 990, c. D.1 7, clause 4{1 Xa} or (b)

ThiE form is to bo usod to pelltion municlpal councll for a new dralnage wotks under the Dntlnage AcL lt iE nol to be

uscd to r6quest the imprcvoment or modlficatlon of an oxlsting dralnage works unde. lhe Dralndge Acl.

To: The Council of lhe Corporation of lhe of A/".t'A

Locetion of Project
Lotl- s

Minlrtry ot Agrlculture,
Food and Rural AllalF

Concession Former Municipality (if applicable)lMunrcipality

I No''tl- J-c..ns/',p

The area of land described below raquires drainage (p.ovido a descriplion of the properlios ot the podions of ptoperties that

require drainage improvements)

Al { lul 3, C""to"*^ f ' No'-\P'*'T!f
La/ 2 , (''*tet o 

'on 
5- ' No-fl' l67p'nel' t1>

Road/StreetNumber lRoad/StreetNama

l1l3? | C"n'""'"^ 5 t*'J

ln accordance wilh section 9(2) ot lhe DrainBga Act. the description of the area requiring drainage will be cofifirmed or modified

by an engineer at the on-site meeting.

As owners of land within th6 above described area requiring drainage, we hereby p€tilion council under subsecUon 4(1) of the

Drainagl Act lor s drainage works. ln accordsnce with sections 10(4). 43 and 5S(1) of the Dtainage Act, if nam€s are withdrawn
from th6 patition to lhe point ihat il is no longer a v6lid petition, we acknowledge responsibility for costs.

Purpose of the Potition (fo be completed by one ol lhe pstitioners. Please type/print)

(Lst
- t,f- Qtl

9X1,,5^i

,
What work do you requit6? (Check all appropriate boxes)

tr
n

Conslruction of new open channel

Construction of n6w tile drain

I Deepening or widening of existing watercourse (not currently a municipal drain)

I Enclosure of existing watercourse {not eurtently a municipal drain)

D Other (provide description V)

area

l,tkbfcol fsalrrl Dn,,,,

4cac {" Sc,cr: fret
CK /o,'r.".

purpoEe the

I Tile drainage only f] Surface water drainage only E[ 8olh

Petitionfiledthis ?On^ davol Ju/" ,20 /-f'

7

Flgure A2-1.An example of a Petitlon for Drainage Works by Owners - Form 1.



PART A - APPLICATIOi.r OF THr DRAINIAGF ACT REQLilRF\iENTS

Property Owners Slgnlng The Potifion Page 2 st Z
Your properly tax biil will provide the property description and parcel roll number
ln fural areas, tho properly desc,iption should be tn tho form of (part) lot and concessron and crvrc address.
ln urban areas, the properly description should be
lf you have more lhan two properties, please lske

in tha form of street address and lot and plan number if availablo.
copy{ies) of lhis page and continue to list them all.

L.'f 2 /\( o4rassuw. b
of

f

'A
ctzS - 4s(,- ) - ()6(W) "Ots26;

I hereby petilion tor dtainage lor the land described and acknowledge my financial obligations.
0wnership

n Sole ownership
Owner Name (Lest, First Name) (Typetprint) Signalure Date (yyyyinrmlddl

Parlnor3hip (Each partner in the ownership of ths property must sign the petition form)
Owner Name Firsl Name) (yyyy/mnr/dd!

*l --JrA" A a
5 ''f/r, \tl.n" U/. t6

I Corporation (The individual with aulhority to bind the corpofation must sign the petition)
Name of Signhrg Ollicer (Last, First Name) (Type/print) $ignature

I have tho to bind the

la -:--4, Lo71(C>rta -t
or -Et-ntl ctzS - s'6- 7t)" * azcc

I hereby pelition for d.ainage for land described and acknowledge my financial obligations.
Ownership

I Sole Ownership
Owner Name (Lasl, First Name) {Type/prinl) Signalure Date (yyyylmm/dd)

! Partnership (Each partner in lhe owoership of the properly must sign the petition form)
Owner Nam6 First Name)

ffi Corporation (The individual with authority to bind th€ corporation must sign the petition)
Name of Signing officer (Last, First Name) (TypetPnnti Signalure

/m.z
,

-/ y't*tt<-,
ftt,, Er.^, ,/n I have the to bind the

den/ t8
Check here if addilional sheets are attached

Pelitionem b€coma finrncially maponslblo se aoon as they Eign a pe[tlon,
Once the patilion i9 accepted by cooncil, an engineer rs appointed to respond to the pelrtron Drcnaga Act. R.S.O. tgOO, c. D. .17 subs. g(t).
Ang,r lhe mesling to consrdor tha preljminary report, rf the p€trtron does not comply wdh sectron 4, th6 proJect rs lsmroated end lhe originatpotitiongrs are re8ponsibl€ in equal shares for thB costs. Drainage Act, R.s.o. igbo, c. D. r7 subs. iriiali
After the meeting lo consader tho finalreport, if the petitior does;ot comply wiih sction 4, the p.oJect is temrnated and the originalpetilioners aro responsrble for the co$ls in shsres proportional to their ass;ssment in tha enginberis reporl. Branag6 Acl. R.s.d. 19g0,
c. D. 17 s.43.
lf the proiect p.oceeds to completion, a tha,e ot ths cost of lhe project will be a$sessed to the involved properlies rn rolalion lo the
as$essment schedulo in lhe engineer's report, as amanded on ippaa| Drainage Acl R.s.o. 1gg0. c. o. rf s. ot.

:{n^. , J*;.*
,-f;1", ,J.,*f ?4t

2(t5 7

initial

Figure A2-1. An example of a Petition for Drainage Works by Owners - Form 1.

lf the project is initiated by a request for improvement, review the Nofrce of Request for Drain !mpravement
to determine if the project is listed in Section 78(1.1) (Figure A2-21.lf not, inform municipal councilthat the
proposed work cannot proceed.
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APPOII.jTNIENT OF THE EN]GINEER

Notice of Request for Drain lmprovement
Drclnage Act. R.S.O. 1990,c. D.17, subs. 78(1)

To: Tie Council ol lhe CoDoralion of ths Tt*O t/, n of Nrr.y'lt
Rs: E,k" 4llla I Dr',-o ),

ln accordenco with 3€ction 76{1} of th 6 D/?,lnagp Act,ltke nodce lhrt l/rre, ai owna.(!} ot lNnd affectsd, taquort lhat lhe tbove

mentlon.d drain be lmprovod,

Ths work b€ing ruquorlad lt {ch3ck all spptoprlat. borssfl

E ch.nglng the couns ofthe dnlnage wotir;

I Mrklng a now ouust for the whole ot any pstl ot tho dhlnrge wottr;

f] Conrlructlng a tile dnln under the bsd of ths wholo ot Nny pstl ot tha drtlnego workt;

I conrtructlng, rccontltuctlng or oxtendlng btidgs! or culvo?t!i

f] conctructlng, teconrttuctlng or ortendlng ombankmontr, tfrll!, dyks!, drmr, rolervolru' pumplng
rtatlont ot olher protactlvs wotkE ln connectlon wllh lie drrlnagi wo:kri

f] Othoffiiro lmprovlng, ortotdlng to en outlot or altorlng tho dttinago wortEi

tr Coyoring rll or p.rt ot tho driinage rro*t; and/or

n conlolld.tlng two oi mor. drainago wotkr.

Provide a more spocitic desctiption o, the proposod drain improvement you ars requssling:

ChflnaE:

. Your municipal properly tax bill will provide lhe proparty desc,iptioo and parcel roll numb6r.

. ln rural ar€as, tha p.opaaly de8crlpllon should be in th6 fom of (pad) lot and mnoesgion aod civic addre$.

. ln urban aroas. th6 proporty dsscriplion should be in the tom ot slEel addr€s! snd lot and plsn dumb€t, it availsbla.

of

Na.lA c'Jlz3 - E - a6(xt)^

It propofty is ownsd in paftflefship, all pailneF must b6 lisled. ll proporty is omed by a coQor.tion, list lhe corporation'3 name and tha nama

and eorporate posilion of lhe authorized officer. Only the owner{s} of the prop€rty may raquast a drain improvomenl.

0?o3€ {201r02} €Qu6m? pddtrld OnltrE, 2013 Oi!€quua s f6n{at P.!6 1 o{ 2

9

Flgure A2-2. An example of a Section 78 Notice of Request for Drain lmprovement form.



PART A - APPLICATION OF THE DRAINAGE ACT RFQUIREfuIENTS

Corporation

Coryorate OwneBhlp
Nsm.s of Signing Officor (Lsst Name, First Name

t.lr'^e,-, lmn
) {Typ€iPrint)

Name

6n/crtrt', 6n*, lrr" PrutiJe^l

J*,^ frrn'".- zCIt3/6711
I haw th€ autlErity lo bind tho CoDoraUs.

Enter ths malling addrsss and primary coniacl informatlon ol property ovr'nsr b€low:

Last Nams

Far^"' I Frnt Nama

| /,n*
Middle lnilial

ilalllng Addrsss

Unil Number StrseURoad Number SlreeVRoad Namo PO Box

R. R,# I3ZS4 6te Jo.ou

A" -le.e NON -Oxa

€rf- 55s- 1555 I rfla- ' .-e er, tb,-

Io b€ completed by r€cipisnt rnunicipality:

Notic€ filed this _ dey ot 20

Nam6 ol Cl6rk (Last Nsrne, Filst Nsm6)

lPontario
0203€ {20r3,102} Pto.?ol2

Oq>Li"

10

Figute A2-2, An example of a Section 78 Notice of Request for Draln lmprovement form.



Notify the municipality of acceptance of
the appointment:

. Within 10 days, notify the municipality of the
name of the individual engineer who will lead

the project (if the appointment is a corporation,
association or partnership) (Section 8(2)).

. Should there be a change in the designated
engineer, notify the municipality within 10 days

of the change (Section 8(2)).

Review with the appropriate municipal
representatives to determine if:

. Each petitioner, the clerk of any other municipality,
the local conservation authority or the Ministry
of Natural Resources and Forestry (MNRF) where
no conservation authority exists has been notified
within 30 days of the council's decision on the
petition (Section 5(1)).

. A request for an environmental appraisal
has been submitted by a local municipality, a

conservation authority or the MNRF within 30
days of their notification by council (Section 5(1)).

. A Benefit cost statement has been requested by
a local municipality or OMAFRA within 30 days of
their notification by council (Section 7(1)).

. The initiating municipality has obtained or is
req uesting an environmenta I appraisa I (Section

6(2)) or a benefit cost statement (section 7(2)).

. The council waited for the expiration of the 30-day
period after notifications were issued (Section 5
(1)), prior to appointing the engineer, to allow for
responses. lf they did not, the engineer is advised

to wait for the expiration of the 30-day period

before proceeding.

. For projects initiated under Section 78, confirm
with the municipality that 30 days have lapsed

since the municipality notified the local
conservation authority of the council's decision
to improve an existing drain (Section 78(2)).
Do not initiate any engineering work if:

o the local conservation authority has not been

notified of the project

o 30 days have not elapsed since the notification
of the local conservation authority

APPOINTiVIENT OF TI-iE E\]GIN]EER

The engineer should also advise the municipality to
notify the local office of the MNRF.

. A project scoping meeting has already occurred
lf it has, request the notes of the meeting. lf
a project scoping meeting has not happened,
discuss with the municipality the option to hold
a meeting before proceeding further (Part A,

Chapter 3 Project Scoping Meeting).

Review with the appropriate municipal representatives

to determine if council has provided any specific
instructions to:

. make one report with respect to two or more
petitions for drainage in adjoining areas
(Section 8(a))

. assess as a block(s), one or more built-up areas

in the watershed of the proposed drain

. prepare a preliminary report under Section 10

of the Act. The preliminary report is an optional
step in the process, but it becomes mandatory if
an environmental appraisal has been requested
(Section 10(1)).

tL



CHAPTER 3
PROJECT SCOPING IV EETING

3.1 lntroduction
The project notification gives property owners and
other public agencies very basic information about
the general location of the project. lt is important
for the engineer to proceed with the project by
having a basic understanding of the problems of the
property owners and the concerns of the affected
agencies. Failing to do so can result in significant
challenges in the development and acceptance
of the engineer's report. The project can become
controversial if issues are identified late in the
development of the engineer's report. Strong
reactions can result because of high costs, delays
of the project or other issues,

While it is not required by the Droinoge Act, 1990,
consider having the municipality undertake a project
scoping meeting to ensure that all of the issues have
been identified early in the process. lt provides an
opportunity for the municipality, property owners,
utilities and regulatory agencies to identify an
effective and collaborative solution. lf there is no
project scoping meeting, collect information at the
on-site meeting (Part A, Chapter 4).

3.2 lnitiating a Project Scoping
Meeting
Project scoping meetings are initiated by the
municipality. The decision to initiate the meeting
may be influenced by the engineer, environmental
agencies, other authorities and property owners.

Consider holding a project scoping meeting for any
of the following reasons:

. The construction of a drain is proposed in a

regulated wetland.

. A proposed drain improvement project will
modify an existing drain in a wetland.

. The project involves species at risk and/or
their habitat.

. The project involves significant fish habitat.

. The project requires significant road authority,
public utility and/or railway involvement.

. Conflicting urban or other municipal land uses

are involved.

. The costs are expected to be large due to the size

of the project.

. The project may affect or be affected by the
provisions of the lokes and Rivers lmprovement
Act, L990 (dams), Heritoge Act, 7990 (heritage
sites) or other legislation.

. The project may be in an area of
lndigenous interests.

. The project may be in an area where an

archaeological study is required.

. The project involves other provinces.

The municipality may choose to conduct a project
scoping meeting prior to the appointment of the
engineer, without the engineer's involvement. lf
the meeting has taken place, the engineer should
request the notes from the meeting.

The municipality may also involve the engineer
by conducting the project scoping meeting after
the appointment of the engineer. The engineer
should confirm with the municipality their role
at the meeting.

t2



The engineer and the municipality may, where
appropriate, choose to conduct a separate project
scoping meeting or conduct it in conjunction with
the mandatory on-site meeting as required by

Section 9 of the Act. The advantage of combining

both meetings is that all participants are brought
to the site once, saving time and costs. The

disadvantage to this approach is that the
municipality and the engineer may not get the
desired input from participants, due to the large

number of attendees that may be at the
on-site meeting.

3.3 Meeting Participants
The participants for a project scoping meeting are

usually different than those invited to an on-site
meeting. This is often a smaller group to encourage
discussion. M eeting participants cou ld in cl ude :

. municipal representatives (e.g., drainage
superintendent, members of council)

. property owner representative(s) who are

involved in the initiation of the petition or
improvement request (e.g., contact person

on the form)

. agency representation depending on the issue(s)

. utility representatives

ln some cases, regulatory or other agencies may

need to know the probable scope of the project in
advance of their participation in a scoping meeting.

3.4 Running a Project Scoping Meeting

To run an effective project scoping meeting,
consider the following:

. Create a general structure for the meeting
(e.g., agenda).

. Designate an individual to take minutes.

. Clarify the current issue, intended scope of the
meeting and a general overview of the Drainage
Act,7990 process.

. Establish reasonable goals at the beginning
of the meeting for all participants.

. Establish ground rules for the discussion
and input.

. lntroduce meeting participants.

PROJECT SCOPING NiFETI N]G

At the meeting:

. Have participants share all available information
(e.g., maps, plans, studies, history) for the area.

. Ask the property owner(s) and/or municipal
representative(s) to identify the issues

and interests.

. Ask resource agencies and public agencies to
identify i nterests and legislative req uirements.

. Scope out potential options for resolving the
drainage problem, and for each option identify
the agency concerns and legislative requirements

. Establish the next steps for after the meeting.

3.5 Meeting Outcomes

Based on the discussion and information
gathered, the meeting may result in one
of the following outcomes:

. The project proceeds with the development
of a final report.

. The council instructs the engineer to prepare

a Benefit cost statement or an environmental
appraisal.

. The council instructs the engineer to prepare

a preliminary report to more thoroughly
investigate options.

. The council recommends to the property owners

or to the road authority that they withdraw their
petition (Section 4).

. The council decides to withdraw acceptance of
the petition (Section 4) or terminates the drain
improvement project (Section 78).

lf the project proceeds, the agencies may identify
studies that are required to get legislative approvals

and develop terms of reference and associated

timelines. ln consultation with the municipality,
determine if the complexity of the project justifies

continuing the project scoping meeting as a project

steering committee,

DID YOU KNOW? OMAFRA
lras a series of factslreets
on the topic of runnltrg
effective meetings
(onta rio.ca;/onraf ra sealch
for "Effective Organizatiotrs").

?
I
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CHAPTER 4
ON-SiT[ Til ITTING

4.1 lntroduction
The Drainage Act, 7990 requires that an on-site
meeting be held for all construction (Section 4)
and/or improvement (Section 78) projects (Section
9) (Figure A4-1). There are two main purposes for
the meeting:

. to provide a forum for property owners and
agencies to present the goals, objectives
and constraints of the drainage project to
the engineer

. to confirm the authority
o of a drainage project initiated by petition

(Section 4), the engineer must define the area
requiring drainage and evaluate the validity
of the petition

o of a drainage improvement project (Section
78(1.1)), the engineer must verify that the
proposed improvement to an existing drain
is authorized

Figure A4-1. Conducting an on-site meeting

4.2 Notification of an On-Site Meeting
(Section 9(1))
Take the following steps in advance of the on-site
meeting, to prepare the meeting notification.

a)Get the municipal assessment roll and parcel map
data for:

. the area requiring drainage identified bythe
petition and for neighbouring properties, in the
case of a drainage project initiated by petition
(Section 4)

. the properties affected by the proposed drain
improvement project, in the case of a drainage
improvement project (Section 78) (usually all
properties in the watershed are shown in a

previous drainage report)

b) For each property, compare the names of the
owners on the petition to the names of the
owners listed on the assessment roll. Verify
that property owners' names on the petition
accurately represent the property ownership
(Section 4).

c) Prepare a list of persons invited to attend the
on-site meeting and submit it to the municipal
clerk. This should include:

. owners of properties in the area that requires
drainage, as described by the petition (Section 4),
or of properties affected by the proposed drain
improvement project (Section 78)t

I

I

t

r'
t

tt
rlrr:-
ar 1,'. ,t,

74



. public utilities that may be affected by the
proposed project

. agencies that may be affected by the
proposed project

. upstream and downstream owners that
the engineer believes may be affected by

the project

. the drainage superintendent, to assist in

liaising with the property owners

Consider inviting members of the council and

the road superintendent to attend the meeting.

d)ln consultation with the municipality, select a

date and time for the on-site meeting, ensuring
that the date allows for a minimum of seven (7)

days' advance notice.

e)Select a location for the site meeting that is in the
vicinity of the proposed drainage project and that
can safely host a group and their vehicles.

f) Confirm the clerk has prepared and sent out the
on-site meeting notice, in the form prescribed

in O. Reg. 381(3). Go to the Central Forms

Repository (www.forms.ssb. gov.on.ca) a nd sea rch

for "notice of on-site meeting for construction."

4.3 Preparing for the On-Site Meeting
(Section 9(2))
The following is a list of activities to consider prior
to conducting a productive on-site meeting.

. Obtain and reviewthe following information:

o the most recent aerial photography

o topographical mapping

o the municipality's drainage map

o area soils data and geotechnical studies

o other drainage reports, land use planning

documents and/ or transportation studies

o existing drain reports and/or by-laws in
the area

o information from an earlier project
scoping meeting

. Conduct a windshield inspection to look at
physical features in the watershed (Figure A4-21.

ON SITE iVIEETING

Flgure A+2. A windshleld survey wlth a map on
the dashboatd.

Source; Owen Brook, Guelph, Ontario.

. Prepare a sketch or use an aerial map to show:

o the potential areas to be drained, as

identified on the petition, or the area

requiring improvement, as identifi ed

on the improvement request

o total watershed area and affected
adjacent lands

o property parcels with names of affected owners

o existing drains (e.g., municipal, private, award,
mutual agreement) in the area

o wetlands and other sensitive features

o public utilities

. Get local background information from the
municipality's drainage superintendent about
the watershed.

. Consult with regulatory agencies on potential
requirements from other legislation (Part C),

especially if it pertains to wetlands (Part B,

Chapter 8 Wetlands and Water Retention).

. Consult with the road authorities and/or
public utilities.
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DID YOU KNOW?
The Agricultural I nforn'tatiot'l
Atlas (AglVl.rlJS) cal'l be used to
develop a prelinrinary plan or
sketch of tlre area tlrat inclucles
property boundaries. the lclt-'ation of
existing clrains, topograplry, soil ty1:es. etc
(go to ontario.ca,.clrainage and select the
link for AgMaps).

?
I

4.4 Conducting the On-Site Meeting
This section applies to on-site meetings for both
the construction (Section 4) and the improvement
(Section 78) of a drain.

Arrive early at the selected on-site meeting
location. Decide whether the site conditions are
appropriate for conducting the meeting or whether
it is necessary to move to a backup site. lf relocation
occurs, ensure notices are left at the selected site
to direct late arrivals to the new location.

Start the meeting by:

. introducing all participants and determining their
connection to the project

. circulating a sign-in sheet

. providing or describing the agenda

. providing a sketch or map of the area

. informing everyone that all comments and
questions should be directed to the engineer

. advising that notes will be taken

The participants may have various levels of
understanding of the Drainage Act, L990. lt is

important to provide:

. information on how the project was initiated

. an overview ofthe Drainage Act,1990 procedures

. a description of the engineer's legal obligations
and authority

. the purpose of the on-site meeting

. a description of the steps that will occur after
the meeting

. information on available grants for the project,
provided their property is assessed at the Farm
Property Class Tax Rate (ontario.caf omafra search
for "Farm Property Class Tax Rate Program")

Provide a forum for property owners and agencies
to discuss the goals and objectives ofthe project.
Encourage each participant to describe and identify:

. existing drainage systems, including outlets from
inside and outside the watershed

. area flooding, drainage and erosion problems

. soil conditions

. proposed drainage needs, including any planned
agricultural tile drainage systems

. existing culverts/bridges, including any deficiencies

. options for drain location and type

. any private or municipal drainage systems to
be abandoned/removed

. private land activities that have benefit to the
drainage system (e.g., WASCoB, outlet controls,
low-impact development, wind breaks, cover
crops, buffers, grassed waterways)

. construction timing considerations (e.g., crops,
fi sheries, endangered species, etc.)

. construction techniques, including possible access
routes, staging areas, clearing methods, brush
disposal, management of the excavated materials

. agencies' concerns, including roads, utilities and
environmental attributes

. drainage superintendent needs for future
management of the drain

DID YOU KNOW? It iS

inrl:ortirrrt trr take t't0tes t0
capture the wide v;rriety of
infornration atrd o1:inions
cotrvevec{ at the rrreetirrg. lt
also provicJes assLtranc(i to all 1:articipants
that tlteir corrtribrrtions irave beerr lreard
arrcl recrrrcled.

?
lt

16



Encourage owners of property in the area requiring
drainage that have not signed the petition to
provide input. lf they wish to extend the drainage
system to their property, advise them that they are

required to sign the petition. The engineer may be

required to establish the requirements for a petition
to comply with Section 4 (section 9(2)).

Encourage owners of property located outside of
the area requiring drainage to provide input. lf
they wish to extend the drainage system to their
property, advise them to sign a new petition.
The municipality is able to instruct the engineer
to prepare one report for two or more petitions
(Section 8(4)).

The engineer may be asked for a cost estimate
of the proposed drain. Since no design and cost
estimation has been performed at this point, do not
provide an estimate. lf the costs of comparable past
projects are available, consider describing them.

The outcome of the on-site meeting should provide

the engineer with the information to:

. determine if there is authority to proceed with
the project (i.e., there is a valid petition under
Section 4 or the project is within the scope of
work listed in Section 78(1.1))

. identify if there is a need to have a project
scoping meeting due to unforeseen complexities

. decide whether a preliminary report to examine
different options for a drainage system should be
recommended to council (Section 10(1))

. facilitate the survey and design of the project

. identify required approvals

lf additional work is required to determine if there
is authority for the project to proceed, the engineer
may wish to adjourn and reconvene the meeting
once further reviews are completed.

ON SITE fuIEETING

The engineer should always consider if the cost of
the work requested is justified. Where the engineer
has concerns that the work requested may have

costs greater than the possible benefits, record that
in the notes for follow-up after the meeting.

At the end of the meeting, consider touring the
anticipated project site and inviting those interested
to participate (Figure A4-3). The purpose is to
observe or verify the information obtained during
the on-site meeting and to allow the engineer to
become familiar with the watershed.

Figure A4-3. Engineer tourlng meeting partlcipants
at the site.

After the meeting, it is a good practice to contact
any owners or agencies that did not attend the
on-site meeting.

4.5 Authority for Drain lmprovements
(Section 78)

There are a variety of improvements that may
be proposed for an existing drain, but not all of
these are authorized. The engineer must verify
that the authority to undertake the proposed

improvement to the drain exists under Section
78(1.1). Some examples of common authorized
improvements include:

. addition of a crossing

. increasing the capacity of an existing drain

. relocating an existing drain

. enclosing an existing drain

. wetland restoration

DID YOU KNOW? Differing
opinions about the benefits of
the project and assesstnent of
costs nlay lead to the n'leeting
becomirrg contentious. lt may
loe more beneficial to adjourn and
reconvene the rneetingi at a later date
if the gathering beconres confrontational

.
I
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Works that are considered to be more than
improvements to an existing drain and are not
authorized include:

. the extension of an existing drain upstream

. the addition of a new branch to an existing drain

ln these situations, the engineer will have to
consider if the project should have been initiated
by a petition (Section 4).

4.6 Area Requiring Drainage and the
Validity of the Petition (Section 4)
The petition is the legal document that initiates the
Droinage Act, 1990 process to design, construct and
finance a drain across multiple properties. Property
owners can challenge the validity of a petition to the
referee {Section 47(71). The validity of the petition is

the most significant determination that an engineer
makes for a drainage works initiated by petition.

Section 4(1) establishes four criteria for the
engineer to evaluate the validity of the petition.
ln order for a petition to be valid, it must contain
signatures from one of the following:

. the majority in number of owners in the area
requiring drainage

. the owners representing at least 50% of the
area requiring drainage

. the road authority, where a road
requires drainage

. the Director, where drainage is required for
agricultural land

A petition must be submitted on one of the three
forms referenced in O. Reg. 38th2 of the Drainoge
Act,7990:

. Petition for Drainage Works by Owners - Form 1

. Petition for Drainage Works by Road Authority

- Form 2

. Petition for Drainage Works by Director - Form 3

The engineer should create a map showing all
property boundaries and roads within the area
requiring drainage and keep it on file. The map
should identify:

. property boundaries, area and ownership

. for a Form 1 petition, properties (including roads)
that are legally bound by the signatures

. for a Form 2 petition, properties for the signing
road authority

4.6.1Petition for Drainage Works by Owners

The petition by owners is submitted under Section
a(1Xa) or (b). To evaluate the validity of the petition,
the engineer must conduct three steps.

1. The Drainage Act, 1.990 does not provide a

definition of the area requiring drainage or
a defined process for determining that area.
The engineer must be satisfied there is an area
that requires drainage. Rely on the following
items to establish the boundaries of the area
requiring drainage:

. area requiring drainage as described on
the petition

. input received by the petitioners and other
participants at the on-site meeting

. visual observations of the area including
topography, land use, physical features and
drainage features

. topographical mapping and other maps
gathered in advance of the on-site meeting

. guidance provided by referee or appeal
court decisions

2. Once the engineer has determined the area
requiring drainage, the next step is to verify
the signatures of the petitioners.

DID YOU KNOW?
Tlte cleternrirration of the
validity of the petition ltas beerr
a major cause of appeals to
tlte referee. Guiclance irr nraking
this deternrinatiorr is fourrcl try reviewing
referee arrcl appeal court decisiorrs that
relate to the validity of the petition.

?
I
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Confirm that:

. the required form of petition was used

. municipal staff have verified the owners
of the petitioning properties against the
assessment roll and the Land Registry Office
(Section 4(a))

. each property listed has the proper signatures

Consider the definition of "owner" (Section 1).

To legally bind a property to a petition:

. All joint owners of any property must sign

for the property (Section 4(5)).

. ln the case of property owned by a

corporation, an individual who has signing
authority for the corporation must sign for
the property. The form of petition (Regulation

381/I2l allows an individual with signing
authority to identify this designation below
the area for the signature.

. ln the case of land owned by a partnership,

all partners must sign.

. An estate is one owner, regardless of the
number of executors, and the estate's signing
authority has signed the petition.

. A power of attorney is required for one
person to sign for another.

3. There are two ways to determine the validity
of the petition:

a) Evaluate the percentage of owners
(Section +(rXa)) (Figure A4-41, as follows:

. Count the total number of properties and
road jurisdictions within the area requiring
drainage (A).

. Count the number of properties and
road jurisdictions within the area requiring
drainage who have properly signed the
petition (B).

ON SITE i\IIET'\jG

. Calculate the percentage of owners and

road jurisdictions who have properly
signed the petition (C = B/A x IOO%).

Petltion valid by
number of owners

7 properties total
4 signed petition
577o of properties

Valld - >50% of properties

X - signed petition

x

Figure A4-4. Determining the validity of a petition
by percentage of owners.

A petition is valid when the percentage (C)

is greater than 50%.

Determining the number of legally bound
properties in an area requiring drainage can

be complicated. Some common situations
may include:

. multiple properties owned by one owner

. a property owned by one owner and another
property owned by the same owner in

a partnership

. more than one road owned by a

single municipality

b) Evaluate the percentage of area
(Section 4(1Xb)) (Figure A4-5), as follows:

. Calculate the total area in acres or
hectares of the area requiring drainage (A)

. Calculate the total affected area of the
properties with owners that have properly
signed the petition (B).

. Determine the percentage of area

requiring drainage represented by

the owners who have properly signed

the petition (C = B/A xIOO%1.

I
I
,
I
,

xx
qna.d

Rr€d

DID YOU KNOW? lf a petitrotter sells tlieir
property to irrrotlrer owner.
tlre original owner's sigrtature
contirrr.res to bind tlie property
(ancl tlre new owlrers) for tlre
purposes of tlre petition. ?

*

19



Road

Watelcourse
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Petition valid by area

Total area = 82.4 ha
Area of petition = 52.3 ha
63.5% of area

Valld - >60% ot a?ea

X - signed petition

Petltlon valld by
road authority

Petition signed by
road authority

Valid - Slgned by
road authorlty

X - signed petition

Figure Azl-6. Determining the validity of a petition
by road authodty.

Examples of when a road authority petition is valid
are when a road is experiencing flooding or when
there is a need for an improved downstream outlet

4.6.3 Petition for Drainage Works by
Director

The Minister of Agriculture, Food and Rural Affairs
appoints a Director for the purposes of the Drainage
Act, 1"990 (Section 91). When a petition is submitted
by the Director, there is no need to define the area
requiring drainage to determine the validity of a

petition. The petition is valid under Section +(1Xd)
provided the engineer is satisfied that:

. the petition is signed by the person designated
as the Director (Section 91) of the Drainage
Act, 1990

. the drainage works is required to provide
drainage for the agricultural land described
in the petition

4.6.4 Petition ls Valid

The engineer should state that the petition is valid
at the on-site meeting (Section 9(2)) and also
notify the council. Proceed with the preparation
of the preliminary or final report as instructed by
the council.

I
I
I

Aroa requldng
dralnago

Arsa r€qulrlng
dralnado

Figure A4-5. Determining the validity of a petition
by percentage of area.

A petition is valid when the percentage (C) is greater
than 60%.

4.6.2 Petition for Drainage Works
by Road Authority

There is no need to define the area requiring
drainage to determine the validity of a petition
submitted by a road authority (Figure A4-6). The
petition is valid under Section a(1Xc) provided
the engineer is satisfied that:

. the petition is signed by the person who has
the authority to represent the road

. the drainage works is required to provide
drainage for the road described in the petition

Road

WAtercOUtSe
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4.6.5 Petition ls Not Valid

The engineer should state that the petition is not
valid at the on-site meeting (Section 9(2)) and

establish the requirements for a petition that will
comply (Section 9(2Xc)).

After the on-site meeting, the engineer must report
to the council (Section 9(4)) stating:

. the petition is not valid

. how the petition is deficient

. the requirements for the petition to comply

. the amount of engineering fees incurred to date

and how the fees are to be paid

ln stating that the petition is deficient, the engineer

can advise whether a new petition is required or
whether additional names are required on the
existing petition.

The council should send a copy of the engineer's
Section 9(4) report to each petitioner. The
petitioners can:

. decide not to modify the petition, thereby
terminating the projec! or

. challenge the engineer's decision about the
validity of the petition through an appeal to
the referee (Section 105(1Xb)); or

. submit a new or updated petition within 60

days of the engineer's report to the council
(Section 9(5)).

lf a new or updated petition is submitted, the
engineer will verify that any new or updated
petition complies with Section 4. lf it complies,
proceed with the preparation of the preliminary
or final report as instructed by the council, with
the engineering fees incurred to date included as

part of the project costs.

4.7 Case Law Related to the Validity
of the Petition
Guidance for determining the area requiring
drainage and the validity of the petition is provided

through case law. These decisions are found on

the website of the Canadian Legal lnformation
lnstitute (www. can lii. org/ en / on / ondrl.

ON SITE NiEETIN]G

There are various considerations to think through
when determining the area requiring drainage and

the validity of the petition. The following quotes

taken from various referee and appeal court
decisions can provide guidance to the engineer.

They are listed from the oldest to the most

recent decision.

Note that before 1975, the municipality determined
the validity of the petition. With the amendments

made to the Drainage Act in I975, this responsibility
was assigned to the engineer.

L Duane vs. Township of Finch, Referee G.

Henderson, 1908

"Since that amendment it is no longer necessary

that the petition should be signed by a majority
of the owners whose lands are found to be

benefited by the engineer who makes the
report, but it is still necessary, as it always was

necessary, that the petition should describe

a real drainage area, which should bear some

reasonable proportion to the size and extent
of the drainage scheme ..."

"lt is the intention of the Act that the township
council should pass judgment upon the
sufficiency of the area described in the petition,
and should see to it that the area is therein
fairly described. When a township council does

really and fairly exercise judgment upon such

a matter, I think I should be loath to review

their exercise of judgment ... What I wish to
point out very plainly is that it is not proper to
pick out any portion or portions of what is in

fact a distinct basin requiring drainage. Subject

to the discretion of the township council, the
majority are to rule, but they must constitute a

real majority, and in no case should the council
permit the provisions of the Act to be abused

by allowing a real minority to impose upon an

actual majoritY."

2. Township of South Easthope vs. Township

of East Zorra, L944

"The engineer in the course of doing his work
thought the drainage area should be enlarged,

and properly reported that fact to the council;

the council thereupon instructed the clerk to
add to the petition that had already been signed

2t
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certain lands that were not in the drainage area
as described in the petition when it was signed,
and having made this unauthorized alteration
in the petition they proceeded to again instruct
the engineer to report on the enlarged scheme.
That was all absolutely unwarranted. They
had spoiled the only petition they had, and
the engineer was proceeding really without
any authority, just as the council was. This is
a matter that goes to the basis of the whole
proceeding, and the whole proceeding falls
to pieces."

3. McDougal vs. Township of Harwich, Ontario
Appeal Court, 1945

"l think the township council were justified
in approving the sufficiency of the petition
as presented. lt was reasonable for them to
conclude that the lands described in the petition
presented might fairly be said to constitute a

real drainage area. The fact that the engineer
subsequently thought that the proposed drain
should be taken to an outlet different from that
apparently contemplated by the petitioners,
and that he assessed for benefit some lands in
addition to those described in the petition, was
not fatal to the sufficiency of the petition."

4. McKeen vs. Township of East Williams, Referee
S. Clunis, 1966

"The Drainage Act contemplates the work
of improving natural watercourses, the
construction of dykes, the removal of water
by pumps and the protection of shorelines by
seawalls and jetties. lf, therefore, one keeps
in mind this variety of artificial works which
may be undertaken within the scope of the
Act, I think it is possible to define the term
'drainage area' as it is used in the Act. I believe
it may be said that a drainage area is a compact
tract of land bounded by a ridge or surface
barrier which tract could secure some relief
from flooding or some lowering of its natural
water table if an artificial drainage work were
constructed in or near it."

'As a general proposition of law, it cannot be
said that under no circumstance may a petition
be valid if it describes more than one drainage
area as the land requiring to be drained. But,
it would be unusual; indeed, if a petition
describing two areas were permitted to stand

if it did not contain the signatures of the
majority of the eligible petitioners in each of the
drainage areas described."

"...the Act does not authorize a municipality to
pass a by-law for the construction of a drainage
system which differs substantially in size and
cost from the drain petitioned for because such
a by-law is in effect based upon no petition
at all..."

"ln this connection, it seems to me to be a

necessary corollary of this principle that if
a sufficiently signed petition which describes
a drainage area is filed, it is not to be taken
as authority to proceed with any drainage work
that may seem desirable in the general area
of which the petitioning area is only a part."

"lt must be kept in mind ... that the Act does not
contemplate that every landowner in a drainage
scheme is entitled to expect perfect drainage. lt
does contemplate that every landowner who is

assessed will secure improved drainage."

5. lngersoll Golf Course vs. Township of South-West
Oxford, Referee J. McMahon, t977

"ln defining an area to be drained in a petition,
absolute certainty is in most instances impossible.
An adequate definition of a drainage area in
most instances is not possible until the report
of the engineer is prepared since it is dependent
upon the topography and the variation of
ground levels. ln essence, the initial area set
forth on the petition may increase or decrease,
dependent upon the professional determination
of the engineer."

"The last submission .., was that the area was
'artificially' created. Whether or not any specific
area is a drainage area within the meaning of the
Act is a question of both fact and law. One must
distinguish between a drainage area and a
drainage problem. ln most recent drainage cases
one could say that the problem was 'artificially'
created in the sense that the natural flow was
increased, impeded, or diverted by human
projects such as subdivisions, road, shopping
centres or indeed golf courses. This does not,
however, necessarily mean that a drainage
area has been 'artificially' created. The initial
responsibility of defining the drainage area is
imposed upon the engineer by statute, who is
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required to act with professional competence in
accordance with his oath. Any artificial increase
to the drainage problem should be compensated
for by an assessment for benefit or outlet liability."

6. Crumb & Leitch vs. Township of Mariposa,
Referee J. McMahon, t978

"ln many instances therefore, the exact limits
of the drainage area as set forth in the petition,
will not coincide with the description contained
in the subsequent report. The owners of the
land described in the petition may therefore
be greater or less than the owners of the land
assessed for benefit as later determined by
the engineer."

7. Eves et al. vs. Township of Amherst lsland,
Referee W. Turville, 1983

'As I read Section +(1Xa) must be complied with,
'or' 4(1)(b). The legislation failed to include the
'or' but a common sense view would see that it
should have been inserted."

"[The appellant] urged that at the 'on-site
meeting' as required by Section 9(1), the
Engineer was obliged to determine the area

requiring drainage at that meeting. ln addition,
he put forth the view that the on-site meeting
must take place on the site as prescribed
by the required Form. On the evidence, the
area required to be drained was determined
approximately one week after the on-site
meeting which was held just outside of the
watershed at the Amherst lsland Public School

on December 2O,1978 at 8:00 p.m. Apparently,
the weather that night was described as

'inclement'. lt is to be noted no one complained

of not receiving notice and it would be highly
impractical and absurd to suggest that the
legislators intended that this Section of the Act

be given such a narrow and strict interpretation.
Because of the engineering input required, it is
as well an absurdity to suggest that the Engineer

must define properly the area requiring drainage
on the evening of December 20,1978:'

8. Westerdorp et al. vs. Township of
Elizabethtown, Referee W. Turville, 1985

"The best definition of the area requiring
drainage that I was able to research appeared in

a letter dated November 29, t929,to the Clerk

of the Township of West Williams from Drainage

Referee George F. Henderson:

ON SITE iV]EETI\]G

'lt is not necessary thot there should be a

majority of the petition of all those whom the

engineer finds to be eventually interested in the

drainage work. Whot you need is in first place

a reasonably well defined drainoge area, that
is, o section of land requiring drainage, and
it is this territory which should be described
in the oreo. lt is of course not proper to pick

out just enough lots to enable a moiority, but
there should be whot I generally speak of os on

irregularly shaped soucer with reosonably well
defined bonks around it. This might be all on

one lot, although that is of course a rore cose,

but the point is that once you hove that low
lying section of land requiring drainage, it is a

majority of the owners in that section that you

need for a petition, no matter how many others

the Engineer may bring in...' "

"The present Act requires that the engineer
shall make the determination of the area

requiring drainage and that it complies with
Sec. 4. He is not required to communicate his

findings to anyone should it comply but only

that'he shall proceed to prepare his report or
a preliminary report, as the case may be.' in

accordance with (see Sec. 9(3)). lt is irrelevant
and at times impractical that he should make

this determination at the on-site meeting. He is

however, required in the interest of saving costs

to make this determination early as to whether
it complies with Sec. 4. His position is quasi-
judicial. He need not give evidence as to how
he established the area requiring drainage, but
only to satisfy this Court of his definition of the
area requiring drainage and those owners and

their lands that fall within that area."

"There is nothing in the present legislation ...

that requires the engineer, as had been the case

in some previous legislation that those who are

assessed for benefit must be within the area

requiring drainage."

9. Jones vs. Township of Derby, Referee W.

Turville,1985

"[The engineer] was of the view that those
owners who signed the first Petition did so

without the written consent of their loint
owner, causing concern that there had been

no majority in compliance with the prerequisite
of Sec. 4."
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"... a second Petition was accordingly filed at the
engineer's request, however no on-site meeting
was held as required by Sec. 9(1)..."

"l view the failure to hold this on-site meeting
following council's acceptance by resolution of
the second petition on September 22, t983,
as more than a mere technicality. The added
names to the second Petition increase the
possibility that at the second on-site meeting
more information and discussion could
be exchanged."

"You cannot adjust the irregular 'shaped saucer
with reasonably well defined banks around it'
just because a landowner indicates his desire for
drainage, without first ascertaining where those
well-defined banks are located on the ground.
ln his zeal to accept the Petitioner's version of
the area requiring drainage [the engineer] has
not formed the proper independent judgment
when making his assessment."

"l am of the view that it is the intention of the
present Drainage Act that lands not described
in the petition as requiring drainage that are
subsequently found to require drainage by the
engineer in his report to have similar physical
features so as to form one area requiring
drainage within those lines described in the
petition as requiring drainage, are as well, to
be included when the requirements of Sec.
4(a) or (b) are being considered, otherwise the
lands described in the report by the engineer in
accordance with Sec, 8-1(a) would not be fairly
described. Failure to do so would not afford the
intended protection for those who did not sign
the petition."

"...it is my view that once [the engineer] observed
water moving in a westerly direction at different
locations under Concession Road 6-7, he was
duty-bound to address the question that prior
to his determination of the area requiring
drainage there was a likelihood of a larger area
requiring drainage, and not one that was
separated by a man-made road under which
water was intended to pass. This omission
creates a significant risk in the face of
engineering evidence to the contrary that
the area was not fairly described in his report."

10. Belzner et al. vs. Town of Dunnville, Referee R

Johnston, 1992

"l am of the opinion myself that wherever
possible, procedural errors, whether by a

landowner or the Township, should be forgiven
if everyone has had an opportunity to make
representations and no one has been harmed
or injured.... However, I am not at all certain
that I have the power under the Act to validate
the otherwise invalid Petition in this matter.
ln any case, I am not prepared to relieve the
irregularity in this case. The Petition is the
cornerstone of the procedure for owners to
obtain a sufficient outlet for their water. lt
must be properly completed and signed."

"Several points were raised ... which bear on the
sufficiency of a Petition...

The first matter is whether all the signatures of
joint owners, co-owners and partners are necessary
on a Petition. The answer is that they are. lf land
is held by a husband and wife, whether jointly
or as co-owners, both have to sign the Petition.
The same applies to unrelated joint or co-owners,
regardless of how many there are. lf there are
three (3)joint or co-owners they all have to sign.
All partners of a partnership or land that is held as

partnership property have to sign. ... ln the case of
a Corporation, an authorized signing officer of the
Corporation may sign the Petition. But, the proper
name of the Corporation must be clearly printed
on the Petition and the office held by the signing
officer must be printed under his or her signature
and the Corporate seal must be affixed to the
Petition or a statement be included underneath the
signing officers signature stating that he or she has
authority to bind the Corporation.

...Section 4(5) states as follows: 'Where two or
more persons are jointly assessed for a property, in
determining the sufficiency of a petition they shall
be deemed to be one owner. R.S.O. 1980, c. 126,
s.4.' This section means that where there is joint
or co-tenants or partners, regardless of how many
there are, they are only treated as one person for
purposes of calculating a majority under Section
+(1Xa) of the Act... Similarly, all owners of the same
property must sign the Petition for their property
to be counted in support of the Petition in the
calculation under Section 4(1)(b)."
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11. Hodgson et al vs. Township of Mariposa,
Referee R. Johnston, 1993

"l would add that in determining the area

requiring drainage there should be some
physical characteristic which is different
where the proposed drain ends from that
of the surrounding territory. This could be

the extent ofthe grade; the kind of cropping
that is taking place in the area, or other
physica I ch aracteristics."

12. Landmark Ltd. vs. Township of Hay, Referee D.

O'Brien, 1998

"Accordingly I conclude:

That the general description in the petition of
the proposed drainage area does not require
precision and minor errors contained in the
general description do not invalidate a petition

Errors in the identification of the various
owners' properties, although they should
be reviewed and corrected, likewise do
not invalidate a petition providing that the
signatories are in fact owners within the
area requiring drainage."

"The identification of 'the area requiring
drainage' is the function of the drainage
engin eer, a nd requi res profession al expertise.
The engineer has a duty to review the names
on the petition and satisfy himself that they are

in fact the owners of the land. This function is

often done in consultation with the Municipal
Clerk, as they together review the assessment

roll. lt should be noted that Section alal of
the Drainage Act provides for the Clerk to
be the final arbitrator of the ownership in
circumstances where the assessment roll
does not identify the true owner."

"Having found, following the Belzner Case,

that it is necessary to have both spouses sign

when they are joint owners, it is even more
necessary to have clear proof of authorization
if the petition is signed by someone other than
the owner. The onus falls upon the drainage
engineer to provide proofthat the signatures
are duly authorized, here the evidence was
insufficient. lf a party signs on the behalf of
two owners, there must be clear, legal written
authorization to do so and the engineer must
be satisfied that the authorization exists."

ON SITE fuIEETIN]G

13. Pannabecker & Leddy vs Township of West
Wawanosh, Referee D. O'Brien,2000

"The purpose of the Drainage Act was to remedy

the deficiencies of the Common Law and to
provide the downstream owner inundated
with sheet flows from upstream lands with an

instrument to obtain relief. That, put in simplest
terms, is the role of the Drainage Act which has

served this Province well for over a century."

"This case illustrates clearly how the Drainage

Act can be utilized to give relief to a single
owner ... when that landowner is the only
owner in the watershed 'requiring drainage'."

"lt should be noted that the 'lands requiring
drainage' decision must not only evaluate the
objective physical condition of the lands in
question, but also must examine the land use

factors, all of which together must be weighed
in determining which lands require drainage."

14. Bluewater vs. South Huron et al., Referee D.

O'Brien,2002

"The issue to be determined is whether the
majority in numbers of the signatures on a

petition is based on the number of owners
or the number of properties. This issue has

caused confusion in past years and requires
clarification. ln my opinion the drafters of the
legislation did not foresee that there would
be confusion with respect to this matter,
having provided for two separate tests for
the validity of the petition, both utilizing the
historic democratic measure of the 'majority'.
The first related to the number of owners
(e.g. persons) the second related to quantity
of land. ln Section + (1Xa) the majority of
owners regardless of acreage is the determining
factor and in Section 4 (1Xb) the number of
acres regardless of the number of owners is

the determining factor. The tests stand in the
legislation in juxtaposition to one another and

ought not to be mixed."

"The Droinoge Act is remedial enabling
legislation and accordingly is to be given

the most liberal interpretation to ensure the
purposes of the Act are carried out in the
most equitable and expedient manner."
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15. Whalen vs. Town of Mississippi Mills, Referee
D. O'Brien,2003

"l further find Section +(lXc) need not be
restrictively interpreted as to its application.
Road authorities universally have special
problems with respect to drainage, and it is
common knowledge that excellent drainage
is absolutely necessary for the proper
maintenance of roads and for public safety.
Further, the road authority is responsible for
its actions to a Municipal Council which is
responsible to the electorate for its actions.
The accountability is to the public at large
which makes use of the highways and not to
the immediate land owners in the water shed,
as is the case with the other subsections.
Accordingly, I am of the opinion that Section
 (1Xc) requires a liberal rather than a restrictive
interpretation as to its use."

16. M. & M. Farms Ltd vs. Town of Kingsville,
Referee D. O'Brien, 2004

"lf democracy alone were to determine whether
a drainage project was to proceed we would
have no need for the enabling words 'area
requiring drainage' in the Drainage Act, but
rather could depend on a majority vote of
owners in the watershed. The Drainage Act
long ago removed dependence on the will of
the majority. The current Drainage Act went
further and determined that the decision as

to the 'area requiring drainage' should not
be made by a municipal council composed of
laymen subject to political pressures, but rather
it specifically allocated that responsibility to a

professional drainage engineer. He is charged
with the responsibility without guidelines, but
pursuant to the directions of Section 11 of the
Drainage Act..."

"The words of the Drainage Act are simple and
in plain language: 'The area requiring drainage'
and should not be subject to misinterpretation.
The Drainage Act is an enabling legislation and
we are directed by the lnterpretation Act... to
interpret it liberally to accomplish the purpose
for which it is enacted. Section 10 of that
Act states...:

Every Act shall be deemed to be remediol,
whether its immediate purport is to direct
the doing of anything that the Legislature

deems to be for the public good or to prevent
or punish the doing of anything thot it deems
to be contrary to the public good, and sholl
occordingly receive such fair, large ond liberol
construction and interpretotion as will best
ensure the attoinment of the object oJ the Act
occording to its true intent, meaning and spirit.
R.S.O. 1980 c. 21"9, s. 70."

"...even if the drainage engineer finds the
petition to be valid, he must weigh it against his

duties and responsibilities defined by Section
40 of the Drainage Act which again imposes
an essential responsibility on the appointed
drainage engineer and which section is not, in

my view, sufficiently utilized by the profession."

"...the drainage engineer when determining the
'area requiring drainage' can take into account
the saucer concept, the physical characterisilcs
of the land and the land use considerations
including cropping, etc. ln every case the final
decision is left to the appointed drainage
engineer using his judgment and determining in
accordance with the plain words of the Act what
is the 'area requiring drainage.' He must act
professional and honestly when confronted with
modern farming methods that completely alter
the landscape, creating circumstances that were
never contemplated in previous generations
and he must adjust to current needs to keep the
Drainage Act relevant."

'As more and more urban dwellers move to
the country to experience a country lifestyle,
as more and more recreational complexes are
constructed in the countryside, as more and
more emphasis is placed on environmental
considerations, and as the investment in high
tech agriculture mounts utilizing a selected land
base, consideration of Iand use will become
more and more important."

17. Bluewater vs. South Huron et al., Referee R.

Waters,2008

"When the staff of South Huron formed the
intention to withdraw from this process
through its inherited position as petitioner,
by its purchase from the [original petitioning
landownerl, it should have notified the parties
immediately in order to forestall future costs on
what has been an unfortunate project."
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"l also find it difficult to accept the argument
of South Huron that it felt it had to wait
for completion of the Preliminary Report
or the Final Report before withdrawing
when previously the Town of Exeter, had

already withdrawn at a stage prior to the
Preliminary Report."

18. Bluewater vs. South Huron et al., Referee R.

Waters,2009

"Going forward, I would recommend to any

Municipality and Drainage Engineer as a best

management practice that they review the
ownership of parcels, firstly through their
assessment rolls which is cost free, but secondly

through the electronic registration system
to ensure that the problems which exist but
become evident only on a delayed basis, are not
encountered in future petitions where there is

no strong majority in favour."

"...to petition drains, the tests in 4(1)(a) and

4(1)(b), as is often stated, are not to be mixed

and are separate from each other in order to
provide drainage for an area requiring drainage

that is less onerous for purposes which have

been found by the Legislature to be for the
public good."

"...the test in 4(1Xa), whether it be the number
of owners or the number of properties, in
my opinion, while still governed by sections
4(4) and 4 (5), should be the one which best

facilitates a drain being established but provides

that a clear majority exists in favour of the
project for the area requiring drainage."

ON SITE \,1EETli\lG
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CHAPTER 5

PRELIM INARY REPORT

5.1 lntroduction
A preliminary report is used to evaluate alternative
solutions to the drainage problem, including cost
estimates, without incurring substantial engineering
costs. The preliminary report process allows:

. the engineer to evaluate options and
provide recommendations

. owners and council to review options
and recommendations

. owners and council to determine which option,
if any, should proceed to a final report

Without the preliminary report process:

. if petitioners decide to terminate a project, they
pay the engineering costs for the full design of
the project

. the scope of the drainage project could
become more complex and expensive than
originally envisioned

When an environmental appraisal is requested
(Section 6), the preliminary report process must
be implemented. ln all other situations, the
preliminary report is an optional process that is
performed by the engineer only when directed by
the municipality.

Not all municipal councils will be aware of the
preliminary report option. Some situations that may
warrant a preliminary report are when:

. there are various solutions to the drainage
problem (e.g., drain form, construction
techniques or routes)

. obtaining regulatory approvals may be
unattainable or difficult

. addressing technical, environmental or
archaeological issues is complex

. a drainage project may not be feasible (e.g., land
values or improved crop yields are marginal)

. a complex project is considered (e.g., urban
development, new or altered road construction,
natural channel design)

Ihe Drainage Act, 1990 (Section 10(1)) requires
that a preliminary report contain:

. a sketched plan of the drainage works

. an estimate of the cost

. an environmental appraisal, if requested
(Section 6)

. a Benefit cost statement, if requested (Section 7)

5.2 Preparing the Preliminary Report
(Section 1O)

When the engineer is instructed to prepare a

preliminary report, the steps are as follows:

1. Preliminary consultation

2. Preliminary survey and design

3. Cost impacts on individual properties

5.2.1 Preliminary Consultation

At the on-site meeting, at the project scoping
meeting or during subsequent discussions with
property owners, agencies or the municipality, the
engineer should identify the issues to be addressed
in the preliminary report. The engineer should
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advise that there are increased costs for gathering

more information. Regardless of the consultation
results, the final decision of the content of the
preliminary report rests with the engineer.

5.2.2 Preliminary Survey and Design

A useful preliminary report will provide a high-level

cost estimate of the various options explored. ln
order to accomplish this, an appropriate level of
survey and design work is required. The engineer
will have to use judgment as to the extent of any

survey and design work necessary.

The survey and site examination work needs to be

extensive enough to establish sufficient elevation
data and cross-sections that a general knowledge

of gradients, capacities and outlets can be judged.

A site investigation should be performed to obtain
preliminary information on the watershed such as

environmental features, utilities, road crossings,

soils and other physical constraints.

For the design of each option, consider preliminary
hyd rol ogy and hydra ul ics calcul ations, outlet
considerations and environmental features, et

cetera. The cost estimate of each option should

consider the construction, engineering, allowance

calculations, permits and other costs.

5.2.3 Cost lmpacts on lndividual Properties

Although the Act does not allow the inclusion of an

assessment schedule in a preliminary report, it may

be useful to include broad principles of assessments

in the preliminary report.

lf the engineer is asked by property owners to
develop preliminary cost assessments, the engineer

should take the following steps:

. Ask the municipality for authorization to
complete the additional work.

. lf directed by the municipality, produce a

preliminary cost assessment. This should not be

included in the preliminary report.

. Separate the fees to produce a preliminary cost

assessment from the rest of the preliminary
report cost.

PRELIfuIINARY REPORT

5.3 Suggested Components to lnclude
in a Preliminary Report
The following are the suggested components to
address in a preliminary report:

. background

. the applicable Droinoge Act, 7990 sections

. the appointment of the engineer

. the outcomes of the on-site meeting and

requested work

. the validity of the petition or project authority
under Section 78(1.1)

. the limitations of the preliminary report

. constraints (e.g., outlet, environmental, societal,

utilities, roadways, soils)

. assumptions used and any variables that could

alter the project cost in the final report

. design basis, hydrology and hydraulics

. any municipal or provincial standards applicable

. options considered

. cost estimates, including allowances, construction,
engineering, eligible administration for all options

. the broad basis of cost sharing and/or principles

of assessment that may become involved

. regulatory approvals

. a plan to show approximate watershed area, lots
and concessions, owners'names and the location

of any existing or proposed drains

. an environmental appraisal (Section 6)

. a Benefit cost statement (Section 7)

. a summary

. next steps

A preliminary report does not include drawings
containing profi les or construction specifications

DID YOU KNOW? If A

prelinrinary report is

terrnirratecl, the cost of
preparing tlre report may,

with cortditions, be eli$itrle for
grants tlrrouglr tlte Agticultural Drainage
lnfrastructure Program (ADIP).

?
I
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5.4 Environmental Appraisals
lf an environmental appraisal is requested, a

preliminary report is mandatory and must include
this appraisal (Section 10(1)).

Four parties may request an environmental
appraisal (Section 6):

. the municipality undertaking the project

. any other municipality involved in the project

. a conservation authority

. the Ministry of Natural Resources and Forestry

Environmental appraisals are rarely requested
because the requesting party must pay the cost
(Sections 6(1) and 6(2)).

The Act does not define the involvement of the
appointed engineer in the development of the
environmental appraisal. The engineer could be
required to:

. consider an appraisal prepared by
external expertise

. oversee the development of an appraisal using
external expertise

. prepare an appraisal using internal expertise

When the engineer is assigned responsibility
to complete the environmental appraisal, seek
technical advice and expertise of other specialists
such as biologists, hydrogeologists, etc. The
engineer should always consider their own personal
knowledge limitations and the need for specialists
who may fulfill the task.

5.5 Benefit Cost Statements
A Benefit cost statement is the anticipated
benefits expressed in dollars compared to the total
estimated cost of the drainage works.

There are three parties who may request a Benefit
cost statement (Section 7):

1. the municipality undertaking the project

2. any other municipality involved in the project

3. the Ontario Ministry of Agriculture, Food and
Rural Affairs

Benefit cost statements are rarely requested
because the requesting party must pay the cost of
preparing the statement (Sections 7(ll andT(21).

A Benefit cost statement can be prepared
independent from a preliminary report. lf a

Benefit cost statement has been prepared and
the municipal council has instructed the engineer
to prepare a preliminary report, the engineer is

required to include the Benefit cost statement
in the preliminary report.

The Act does not define the involvement of the
engineer in the development of the Benefit cost
statement. The engineer could be required to:

. consider a statement prepared by
external expertise

. oversee the development of a statement using
external expertise

. prepare a statement using internal expertise

lf instructed to complete the Benefit cost statement,
the engineer is advised to seek the technical advice
and expertise of other specialists (e.g., real estate
appraisers, soil specialists, crop consultants).

Items that could be considered in a Benefit cost
statement include, but are not limited to:

. why the Benefit cost statement was requested

. a general description of the watershed and its
drainage requirements

. the proposed drainage works, options and costs

. the lands and roads expected to receive benefit

. outcomes from the on-site meeting

. other private work that may be necessary to
achieve a benefit from the proposed drain

DID YOU KNOW? For nrore
irrfornration regarding
errvi rorrnrental appraisals, refer
to the document Griclelines
fo r E nvi ro n me ntal Ap pra i sal
under the Drainage Act.7975
iwww. landdretinageengi neers.cotr )

?
I
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. calculation of annual benefits per property such

as the benefit of:

o maintaining lands in production

o increased yields

" increased land values

o preservation of drainage systems

o improved road drainage

. calculation of annual costs per property including:

" drainage assessments

o future maintenance costs

o additional private drainage costs, etc.

. cumulative present day values

. summary of the benefit cost analysis

Even if a Benefit cost statement is not requested,
the engineer should prepare and maintain
calculations to demonstrate that the project
benefits exceed the costs should an appeal arise
(Section a8(rXa)).

5.6 Processing a Preliminary Report
After the preliminary report has been completed
and submitted to the municipality, the municipality
is required to hold a meeting to consider the
preliminary report. This is a council meeting where
property owners within the area requiring drainage
and involved utilities, road authorities and agencies

are invited to attend (Section 10(2)to Section 10(5)).

It is mandatory to invite:

. every owner in the area requiring drainage (as

determined by the engineer or as described in

a petition)

. any public utility or road authority that may
be affected

PRELIMINARY REPORT

. any other local municipality that may be affected

. the local conservation authority or the Ministry
of Natural Resources and Forestry (if no
conservation authority exists)

. the Director appointed under the Drainage Act,

1990

The municipality may request the assistance of the
engineer in identifying other parties (e.g., additional
agencies, upstream and downstream property
owners) to invite to the meeting to consider the
preliminary report.

lf it is a drain improvement project (Section 78), it is
recommended that all property owners within the
defined watershed be invited to the meeting.

The municipality may also request the assistance of
the engineer at the meeting to:

. present the findings of the preliminary report

. identify the range of possible assessments

. advise the municipality of the sufficiency of
the petition

. advise the municipality and property owners
of the implications and cost allocations if a
preliminary report is terminated

There are several possible outcomes from the
meeting to consider the preliminary report.

The report is accepted. lt is the engineer's
responsibility to select the appropriate design

option from the preliminary report (Section 10(5)).
The costs of producing the preliminary report are
included in the final report costs for both Section 4

and Section 78 projects.

Petition is no longer valid. Where property owners
modify the petition (Section 4 project) by adding or
withdrawing their names, the engineer re-evaluates

the validity of the petition. lf it is no longer a valid
petition, the process stops and the costs are divided

equally between the original petitioners. However,

any costs of an environmental appraisal and/or a

cost benefit statement are to be paid by the parties

that requested them (Section 10(4)).

DID YOU KNOW? During the
developnrent of a prelinrinary
report, an errgirreer may
use Section 4O of the Act to
terminate a project if it is
cleterrnined that the clraitra$e works is trot
required, impractical or not possible to
corrstruct. See Part A, Chapter 13 for nrore

inforrnatiorr on Sectiotr 4O reports.

?
I
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DID YOU KNOW? Wlrerr a
project is ternrinated at the
meeting to consider the
prelirninary report, the ADIP
policies provide directiorr on
clainring a grant.

?
o

The council stops the proceeding. The council
may decide to terminate the project by instructing
the engineer not to prepare a final report. The
council needs to be aware that this decision can be
appealed to the Agriculture, Food and Rural Affairs
Appeal Tribunal (Tribunal) (Section 10(6)).

. For a drainage project initiated by petition
(Section 4), the municipality has no ability to
assess the costs of the terminated preliminary
report and must absorb these costs.

. For a drain improvement project (Section 78), the
Droinage Act, 1990 provides no direction on the
recovery of costs. For considerations on recovery
of cost, see Part A, Chapter tO.2.L

For information on the Tribunal, see Part A,
Chapter 11.2.

5.7 Appeal of Preliminary Reports
lf the council does not direct the engineer to
prepare a final report (Section 10(6)), an appeal
can be filed to the Tribunal by:

. any petitioner

. the Minister of Agriculture, Food and Rural
Affairs, where agricultural lands are involved

The only allowable appeals to the Tribunal regarding
the content of the preliminary report are those
based on environmental appraisals.

lf dissatisfied with an environmental appraisal,
the following parties may appeal to the Tribunal
(Section 10(7)):

. any owner of land in the area requiring drainage

. any public utility, road authority or local
municipality affected by the drain

. any conservation authority having jurisdiction
over the area (or if no conservation authority
exists, then the Minister of Natural Resources
and Forestry)

An environmental appraisal may be referred to the
Tribunal (Section 10(8)) by:

. the Minister of Agriculture, Food and Rural
Affairs, where lands used for agricultural purposes
are in the area requiring drainage or

. the Minister of Natural Resources and Forestry,
where any conservation authority or regional
office of MNRF reports that an environmental
appraisal is unsatisfactory

Any party requesting an environmental appraisal
may appeal the costs of an environmental appraisal
to the Tribunal (Section 6(3)).
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CHAPTER 6

SURVEY AND SITE TXAMINATION WORK

6.1 lntroduction
A survey and site examination is an essential part of
the preparation of an engineer's report for a drain
construction (Section 4) or improvement project
(Section 78). A professional design requires a site
visit and the collection of detailed field information
from a survey.

The engineer has the authority to:

. enter on the land of any person (Section 12)

. measure, survey and plant stakes on the land
(Section 12)

. establish benchmarks and record the data
in the report (Section 13)

The extent of the survey should include all

reasonable drain routes in consultation with
the affected property owners and the drainage
superintendent. Select drain routes based on

land topography, land use, soil type, presence

of bedrock, proposed drain connections, outfall
location, roads and utilities.

6.2 Entry on the Land

The engineer has the legal authority to enter onto
any land in order to perform the work (Section 12).

ln most cases, the property owner will not object to
accessing the site. lf the property owner objects, the
engineer should leave the property immediately and

take the following steps to remedy the situation:

1. Negotiate with the property owner to
get permission.

2. lf that negotiation is unsuccessful ask the local

police for assistance.

3. lf the police are unwilling to intervene, initiate
legal action to obtain an order from the drainage
referee to allow entry for continuation of the
drainage project.

DID YOU KNOW? lt-r 1972,
Referee Clunis confirmed in

two separate decisions that
it is arr offence to interfere
witlr tlte engineer or obstruct
the engineer as the work is carriecl out
(Section t2).ln both cases, tlte referee
ordered the engineer be allowed to etrter
and levied costs against tlre ownets wlro
obstructecl the engitteer. Reacl tlre case
sr.rnrnraries of Township of Woodhouse vs.

De Coutere Fartns (search "L972 ONDR 2'')
and Townslrip of Woodhouse vs. Tchorek
(search "L972 ONDR 3") at
www.can li i.o r gi en i oni anctr.

?
I
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6.3 Surveying
The purpose ofthe survey and field component of
the engineer's work is to collect information that
can be used for:

. determination of the location and extent
of utilities

. determination of the location and extent
of environmental concerns

. evaluation of the sufficiency of the outlet

. design

. drawings

. specifications

. assessments

The engineer should consider the following when
selecting a survey method (Figures 46-1 and A5-2):

. the limitations and benefits of a method

. time available to conduct the survey

. availability of any existing surveys and drawings

. data that is available (e.g., Light Detection and
Ranging (LiDAR))

. the level of accuracy needed for the report

. the size and the required resolution of the project

. weather conditions

. seasonal factors (e.g., vegetation, ice cover)

. accessibility of the property

. satellite coverage

. land cover

. ease of recording and plotfing data

. complexity of project

Figure A6-1. A GPS base station

Figure A6-2. Laser survey equipment.

Regardless of the survey method, field markers
(Figure 46-3) are recommended for site visits and
reviews by property owners, engineering stafi
agencies and contractors.

Flgure A6-3. Fleld markers.

Source.' N.J. Peralta Engineering Ltd., Kingsville,
Ontario.

6. 3.1 Establishing Benchmarks

Establish sufficient benchmarks or permanent
levels along a drainage works and record them in
the report (Section 13). Select benchmarks that
are permanent, easily located, will not physically
change over time (e.g., location or elevation) and
ideally meet Geodetic Datum (Figure 46-4). This
ensures that the elevation data in the report can be
re-established at any time and by anyone from the
time of construction through to future maintenance

Select locations of benchmarks in consultation
with the drainage superintendent or other
mu nicipal representatives.

.;;,,, 
'
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Figure A6-4. A geodetic sulvey benchmark.

6.3.2lnstructions to the Survey Crew

The survey is most often conducted on private
property. The engineer should inform the drainage
superintendent of the survey dates and determine
their involvement. lt is good practice to:

. notify each property owner about the project
and when the survey will take place

. ask the property owner to identify any drainage
concerns and needs

. ask the property owner to locate features that
should be surveyed and recorded

. respect the property (e.g., crops and fences)

Ensure that the field crew is aware of the project
requirements and instruct them to record specific
data such as:

. benchmarks and control points

. cross-sections of the drain at specific intervals

. a note on what is being surveyed (the main drain,
a branch, access culverts or road crossing)

. location and elevation of tile outlets, trees and

other features important to the design

. a detailed sketch showing locations, elevation and

coordinates of benchmarks and control points
used for the survey

SI_]RVEY i\ND SITI EX-\i\lINATION \,!ORI(

This information will assist the processing of the
survey data by identifying where the project is

geographically located and confirming control
points, coordinates and elevations. The field notes

will help relate the survey data to the actual site.

6.3.3 Recommended Practices

The following recommended practices will ensure
a thorough record of existing conditions, making it
possible to accurately design the construction or
improvements of drains.

General steps for all projects:

. Conduct a review of watershed boundaries and

land uses for hydrology and assessment purposes.

. Ensure all surveys are checked by either surveying
from one geodetic benchmark to another
or running a double survey through the
benchmark system.

. lf possible, tie into the benchmark system

of a previous survey for an existing drain.

. Locate benchmarks every 300-500 m and/or at
a location where specific work is intended to be

completed. Note if the elevations are assumed

or geodetic.

. Record elevations along the course of the existing

and/or new drainage works as required (a

frequency of every 25-50 m is suggested).

. Place stakes along the drainage works for
reference and illustration purposes at a
frequency proportional to the complexity
of the project work.

. Ensure the survey is comprehensive enough
to include all potential drain routes.

. Coordinate with utility companies to identify
buried utilities (e.g., location, elevation and type
of materials).

. ldentify any low areas of land that the property
owner wishes to drain and outlet to the new

drainage works.

. Where a well exists near a drainage works, record

the elevation of the top of well, ground surface
and the water level in the well.

. Where an off-line pond exists near a drainage
works, record the elevation ofthe adjacent
ground surface and water level.
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. Probe the proposed route of the drain to identify
the extent of rock or hardpan.

. ldentify stone piles and rock outcrops.

. Note spongy ground and leaning posts to identify
any potential areas of underlying soft, unstable
soil or sink holes.

. Test holes may be useful to identify poor soil
conditions and high water table.

. Record all significant features that may affect
design and construction such as:

o landscaping - vegetation (health, size, type),
fences, soil types

o woodlots and orchards

o wetlands

o utility features - pole lines, buried
utility markers

o roadway and laneway crossing details (widths,
depths and types of material, condition)

o adjacent buildings - building openings
and floor elevations

o drainage features - existing private tile
drainage, spring or seepage areas

o potential and existing access routes

" locations for material disposal

. Take photos and/or video of the drainage route
and features that may be impacted.

Surveying Channels
. Survey cross-sections of existing watercourses at

intervals of 100-200 m (Figure 46-5). Depending
on the type of project and topography, cross-
sections may be required more frequently
or at specific locations.

. ldentify and document:

o water elevations and known high-water marks

o the condition of existing slopes along
a channel to evaluate slope stability

o existing crossings - lane profiles, soffits, spans,
heights, diameters, type of material, structural
cond ition, footing elevations, lengths, scour,
skews, adjacent channel cross-sections, inverts

o any tile outlets in the channel - size, elevation,
condition, side, rodent gates

o tributary channels

o surface water entry locations - size,

conditions, existing protection

o area of bank erosion - extent and cause

o beaver dams - width, age,
effective n ess, a ctivity

o any low-flow or at-grade crossings -
description, elevations, condition

o fish habitat - pools, gravel substrates

o other environmental features - species,
habitat, enhancements
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Figure A6-5. Plan view and four ctoss-sections
of a surveyed watercourse.

DID YOU KNOW? lnfolnration
on well construrctiolt reccrcls
can l:e found at ontario.ca.,,
data.,.water-wells. ?

I
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Surveying Piped Drains
. ldentify and document:

o the soil type along the anticipated route to
determine if envelope material is needed

o grassed waterways - geometries,

conditions, materials

o water retention areas - terrain, rock berms
(e.g., size, materials condition)

o private drainage features - as identified in

the field and recorded from property owners
(include information on blowouts, tile failure
and repair)

o surface flow paths and where additional
surface inlets may be warranted

o existing surface inlet details - materials, sizes,

connections, condition, elevations

o elevation of road ditches along route of
road crossings

Surveying in Urban Areas
. ldentify and document:

o road cross-sections at 25-50 m intervals
extending from building to building

o lot drainage details - swales, stormwater
management structures

o driveway information - locations, materials,
geometrics, elevations, condition

o road signs

o tree details - location, type, size, condition

o private land use features

o location of sanitary and storm features,
pipe invert elevations and pipe diameter

o water mains, valves, hydrants and individual
water shut-off

o intersecting street information - profile,
geometrics, materials

o buildings - location, basement floor elevations

o sidewalks

SURVEY ANJD SITE EXAIVIII\]ATION WORK
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CHAPTER 7

FINAL REPORT

7.1 lntroduction
This chapter provides guidance on the content of
reports prepared for the construction (Section 4)
and improvements (Section 78) of drainage systems.
The Droinoge Act, 1990 requires the engineer to
prepare a final report that specifies the proposed
solution to the drainage problem. The report
combines information that complies with the
Drainoge Act, 7990 (Part A), technical design (Part
B) and other applicable legislation (Part C).

The final report summarizes the engineer's work
performed to date. lt becomes the focal point for all
parties involved in the project, including property
owners, municipal staff and council, contractors,
environmental and approval agencies, etc. A
professional report clearly presents the information
while recognizing the different levels of knowledge
of engineering or Droinage Act, 7990 terminology.

7.2 Required Components
of a Final Report
The Drainage Act,7990 sets out the required
components of a final report (Section 8) including:

. plans, profiles, and specifications of a

drainage system

. a description of the area requiring drainage
(Section 4)

. a detailed estimate of total costs

. the allowances paid to property owners

. an assessment of costs

The Act also requires the engineer to consider
the following:

. the need to be fair, impartial and file a true report
(Section 11)

. capacity in piped drainage systems (Section 14)

. sufficiency of outlet (Section 15)

. disposal of materials (Section 16)

. road crossings (Section 17)

. other crossings and structures (Section 18)

. for drain improvements, abandonment of an
existing drain (Section 19)

. the working space (Sections 29, 30, 63)

. future maintenance of the drain (Sections 38,74\

. time for filing the report (Section 39)

. the need to report where the drain is not
required, is impractical or cannot be constructed
under the Act (Section 40)

. an account of engineering fees (sections 70,77)

7.3 Developing the Final Report
ln developing the final report, the engineer
integrates the drain design, the allowances to
property owners and the assessment schedule
These topics are covered in the chapters on

DID YOU KNOW? The engineer
rnay be required to write other
reports under the Drainage
Act, L990? These reports
are addressed in Part A.

Chapter 1-3.

?
a
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Allowances and Assessments (Part A, Chapters 8

and 9).

After the on-site meeting, design the drain and

develop the final report. This process includes:

. developing plans, profiles and cross-sections
of existing conditions (Part A, Chapter 7.4.201

. completing the hydrologic analysis (Part B,

Chapter 2)

. completing the hydraulic analysis (Part B,

Chapter 3)

. establishing the hydraulic grade controls and

the gradient for the drainage system (Part B,

Chapter 3)

. identifying and evaluating options for the
drainage system

. selecting the preferred design option

. determining allowances (Part A, Chapter 8)

. estimating other costs (e.g., construction,
engineering, administration and contingencies)
(Part A, Chapter 9).

. developing estimates of assessments (Part A,

Chapter 9)

. developing detailed specifications for
construction (Part A, Chapter 7.4.2O\

. coordinating the review ofthe draft report by
agencies and the drainage superintendent(s)

. considering holding an additional meeting with
property owners to discuss the draft report, prior
to the submission of the report to the council

. finalizing the report and submitting it to
the council

The engineer is required to file the final report as

soon as it is completed or within one year after the
appointment. lf the report cannot be completed
within one year, request an extension from the
council (section 39(1)). Failure to meet the timeline
may result in a financial penalty (Section 39(2)).

FINAL REPORT

7.4 Suggested Table of Contents
A suggested table of contents for a final report
includes the following:

Executive Summary

Objective

Drainage Act, 7990 Process

Description of the Watershed

Drain History

Authorization for the Final Report

o Validity of Petition (for Section 4 Reports)

" Compliance with Section 78(1.1)
(for Section 78 Reports)

Meetings

Design Considerations

Recommendations

o Design Criteria

o Description of the Drain

o Construction Considerations

Cost Estimate Principles

Cost Assessment Principles

Future Maintenance and Repair Provisions

General lnstructions to Property Owners, Road

Authorities and Public Utilities

Grants

Seal and Signature of the Engineer

Allowance Schedule

Cost Estimate

Assessment Schedule

Assessment Schedule for Future Maintenance

Plans, Profiles and Specifications

DID YOU KNOW? The OMAFRA
ADIP policies identify variotts
requirements for en$itreerin$
reports. To ensure provincial
grant eligibility, review these
policies during the preparatiotr of tlte report

9
a
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7 .4.L Executive Summary

A concise summary of the engineer's report
may be useful for the reader. Suggested content
could include:

. location and name of the drainage works

. the purpose ofthe drainage project

. authorization for the project

. proposed drainage work:

o length and type of drain

. the estimated total costs, distributed by
allowa nces, construction, engineering, bridges
and culverts, interest charges and other costs,
to assist municipal staff in completing the ADlp
grant application

. reference to the assessment schedule

. other information needed to complete the
grant application:

o watershed area

o assessments based on property ownership
types (i.e., federal, provincial, municipal,
non-agricultural and agricultural)

7.4.2 Objective

Describe the purpose(s) ofthe drainage project and
the properties directly impacted, including:

. creating a solution for the specific area requiring
drainage, which may include various land uses
such as agriculture, residential, roads, etc.

. adding/replacing a crossing

. relocating or enclosing an existing drain

. creating/enhancing a wetland

. naturalizing a drain

. addressing erosion problems

. establishing buffers

7.4.3 Draitrage Act,1990 Process

Provide a summary of the Drainage Act, 1990
process:

. steps completed to date:

o authorization

o project scoping meeting (if any)

o on-site meeting

o preliminary report (if any)

o survey work

o meetings and agency consultation

o engineering design

o final report

. next steps:

o meeting to consider the report

o appeal rights (court of revision; Agriculture,
Food and Rural Affairs Appeal Tribunal;
drainage referee)

o authorizing the work under a by-law

o tendering

o construction

o project finalization

o applying for grants and assessing cost

" appeal rights on quality of construction

7.4.4 Description of the Watershed

Describe the watershed and include:

. the geographic location

. watershed features such as drainage area, soil
types, topography, hydrology, land uses, etc.

. drainage features such as existing municipal
drains, private drainage systems and natural
drainage features

7.4.5 Drain History

Provide a history of the municipal drains in the
watershed that may include:

. original drainage issues

. the initial establishment of drainage works

. subsequent improvements

. maintenance and repair activities

7.4.6 Authorization for the Final Report

State the authorization for the development
of an engineer's report under:

. Section 4, initiated by petition of property
owners or road authority, for the construction
of a drainage system
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. Section 78, initiated by municipal council, for the
improvement of an existing municipal drain

. a combination of Sections 4 and78 for a project
that includes the construction and improvement
of a drain system

It is important for the reader to understand how
the project to construct a drain was initiated. ln

the report, the engineer should summarize the
information developed in Part A, Chapter 4.

. for projects initiated under Section 4:

" indicate the properties that petitioned
for the drain

o provide a written description of the area

requiring drainage

o determine how the petition complies
with the criteria in Section 4(1)

. for projects initiated under Section 78, indicate
how the report implements one or more of the
requirements of Section 78(1.1).

7.4.7 Meetings

Provide a high-level summary of any project scoping
meetings and on-site meetings. ln the summary,
identify key information gathered to establish the
scope of the overall report and provide a summary
of discussions or information.

7.4.8 Design Considerations

The engineer should provide descriptions of the:

. drainage problem

. options considered during the design
(e.g., property owner's needs)

. design criteria used for the drainage system

. sufficient outlet for the drainage system
(Section 15)

. work required to comply with environmental
and other legislation

. other design factors, including soil types, erosion
control, working space, future maintenance,
access corridors, utilities, constru ction eq uipment
and methods, drain abandonment, etc.

FINAL REPORT

7.4.9 Recommendations

The engineer should describe the design criteria:

. hydrologic design basis used for the
overall system

. details of any hydraulic grade line controls in

the system

. probable life expectancy for the drainage system,

including any existing drains being retained or
incorporated into the project

While exact details of the project are found in the
plans and specifications, provide readers with a

clear understanding of the work to be performed
on each property. The description of the drain
can include:

. location, dimensions and type of drain, crossings,

inlets and outlets

. working space to be used for construction and

future maintenance

. access corridors and staging areas

. locations for future private drainage connections

. management of existing private

drainage connections

. portions of existing municipal drains to
be abandoned

. sediment control during construction

. erosion protection and site restoration measures

. manner of disposal of material

. incorporation of any private drains into the
municipal drainage system

. pumping stations on private lands

. environmental features

When a portion of an existing municipal drain
is being replaced or relocated, the engineer
should describe the part of the drain that is to be

abandoned (Section 19). Under the Drainoge Act,

7990, an abandoned portion of a municipal drain
no longer has legal status and the municipality
is no longer responsible for managing it.
Examples include:

. an existing pipe municipal drain being replaced by

a new pipe

. an existing ditch municipal drain being filled in

and replaced with a pipe
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. an existing ditch municipal drain being partially
filled in and replaced with a combination pipe
and swale

The engineer should identify any construction
considerations for the project once the report
has been adopted by by-law. lnclude the
following milestones:

. tendering

. conditions imposed by any regulatory approvals,
such as timing restrictions

. expected working days

. pre- and post-construction meetings

. restoration work

. maintenance period

7.4,L4 Cost Estimate Principles
Provide a summary of the project cost estimates
covered in Part A, Chapter 9.2, including:

. the five cost components (i.e., allowances,
construction, engineering, eligible municipal
administration and contingencies)

. costs for each branch or section of the
drainage system

. costs of the drainage system within each
municipality (Section 27)

. separate costs for work performed on road
crossings and public utilities (Section 26)

. a reference to the location of the detailed cost
information in the report, if not provided here

. the assumptions used during the development
of the cost estimate

lnclude a general statement that:

. if tender prices are 33% higher than the
engineer's estimate of the contract price, then
another meeting must be held before the work
can proceed (Section 59)

. allowances are fixed amounts

. assessments are based on the estimated costs,
and the actual assessments will be pro-rated
based on final project costs

7 .4.1.1- Cost Assessment Principles

Provide a summary to assist property owners, road
authorities and public utilities in understanding the
user pay system and why their specific property
is being assessed costs for the drain. Define the
various types of assessments and how the general
principles are applied to the properties and utilities.

ln order to direct the reader to a specific
assessment, provide a reference to the detailed
Assessment Schedule.

7.4.L2 Future Maintenance and
Repair Provisions

Once constructed, municipalities are responsible
for maintenance and repair of municipal drains
(Section 74). Therefore, the engineer should
review a draft of the report with the drainage
superintendent on some aspects ofthe project
that may impact future management, including:

. working space

. maintenance assessment schedule

. benchmarks

. disposal of materials

. abandonment

. plans, profiles and specifications

. riparian buffers (Part B, Chapter 9)

. other structures (e.g., permanent
sediment control)

. other instructions

The engineer is required to take a drain to a

sufficient outlet. The continued sufficiency of the
outlet is dependent on the management of the
drainage system. Consider providing a statement
that existing drains may require repair, maintenance
or improvement in the future to maintain the
sufficient outlet.

The report should identify the components of
construction that are not part ofthe drainage
system and will not be maintained by the
municipality. Examples include restoration of private
features such as fencing, surface water routes,
crossing surfaces (e.g., asphalt) and tile outlets.

lnclude instructions on how the cost of future
maintenance and repair is to be assessed
(see Part A, Chapter 9.5.5).
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7.4.L3 General lnstructions to
Property Owners, Road Authorities
and Public Utilities
Once the drainage system is constructed, it is the
municipality's responsibility to manage it. Other
regulatory agencies have jurisdiction over the use

and management of the natural resources within
the drainage system. The engineer's report is an

opportunity to educate property owners about
their responsibilities related to the drain by
including statements that explain concepts
such as the following:

. The drainage system becomes part of the
municipal infrastructure and is to be repaired
and maintained by the municipality, not by the
property owners.

. The drainage system must not be obstructed
(Section 80). Examples include filling in a ditch
municipal drain, installing an undersized crossing,

dumping materials in the drain, constructing a

dam or planting trees over a pipe municipal drain
or in the working space along a drain.

. The drainage system must not be damaged
(Section 82). Examples include a property owner
relocating a ditch municipal drain, vandalism at a

pump station, heavy equipment breaking a pipe

municipal drain, improper tile outlet connections
causing erosion and bank slumping, etc.

. Future connections to a municipal drainage
system require permission from the municipality
(Section 6s(5)).

. The drain is designed based on land use and

management. Municipal approval is required
if land use is changed such that the drain is

impacted (Section 65(3)).

. No material that can impair water quality
should be discharged into the drainage system.
(Section 3O, Ontario Water Resources Act, L990l.

. A Permit to Take Water is required if more than
50,000 L/day of water is taken from the drain
(Section 34, Ontorio Woter Resources Act, 1990).

. The use of environmental enhancements on
private property that can benefit the drain
(e.g., erosion control, vegetated buffers).

FINi\L REPORT

7.4.14 Grants

Provide a summary of grants available under the
Drainoge Act, 1"990, and describe the property
owner requirements for grant eligibility.

Provide a summary of any other grants or funding
that may be available for the project.

7.4.L5 Seal and Signature of the Engineer

Before it is issued, the report must be signed,

dated and sealed by the engineer appointed
under the Droinoge Act, 7990. Every final drawing,
specification and plan within the report must
also be signed, dated and sealed by an engineer

lProfessional Engineers Act, 7990, Reg.941, s. 53).

Each ofthese documents should reference the
name of the drain and show a consistent date.

For more information on the use of the engineer's
seal, refer to the Professional Engineers Ontario
website (wwwpeo.on.ca).

7 .4.LG Allowance Schedule

The Allowance Schedule is a required part of
the report (Section 8(1)). Present a summary of
the allowances as described in Part A, Chapter 8
Allowances and Part A, Chapter 15 Case Study.

7.4.L7 Cost Estimate

The Cost Estimate is a required part of the report
(Section 8(1)). Present a summary of the cost
estimates as described in Part A, Chapter 9 Cost

Estimates and Assessments and Part A, Chapter 15

Case Study. Remember to separate out the cost

estimates for each part of the drain, as well as work
performed on road crossings and public utilities
(Sections 26 and 69). List the assumptions used or
limitations of the cost estimate in the report.

7 .4.L8 Assessment Schedule

The Assessment Schedule is a required part of
the final report (Sections 8(1) and 21). Present a

summary of the assessment schedule, but do not
include grants and allowances. Part A, Chapter 9

outlines an approach to calculating the assessment,

suggests how to develop the schedules (with
examples) and provides a suggested format. The

Case Study (Part A, Chapter 15) shows how the
assessments may be calculated, and an Assessment
Schedule is included.
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7.4.L9 Assessment Schedule for
Future Maintenance

The engineer is required to consider how the costs
of future maintenance and repair will be addressed
(Section 38). Part A, Chapter 9 describes different
ways to develop the schedule, and the Case Study
(Part A, Chapter 15) provides an example.

7.4.2O Plans, Profiles and Specifications
Plans, profiles, and specifications are mandatory
components of all engineers' reports under the
Droinage Act, 7990. They are used by contractors
to bid on and construct the project. The engineer
needs to ensure that the project can be constructed
as designed in the plans, profiles and specifications.
The plans and profiles also provide a visual overview
of the project. Use common terms to help property
owners and agencies understand the technical
design concepts.

Plans and Profiles

The engineer should use standard engineering
practices for the development of plan and profile
drawings. The following is a list of items that are
of importanceto Drainoge Act, 1990 projects and
should be included on alldrawings:

. north arrow, scales (bar scales), dates, legends

. lots, concessions, geographic townships
and municipalities

. the watershed boundary for the full drain,
and sub-watershed boundaries for all branches
and drain intervals

. property information including parcel boundaries,
roll numbers and names of property owners -
this information should match the information
on the assessment schedule

. prominent geographic features such as roadways,
ra ilways, pipel i nes, natural watercou rses, other
existing drainage systems

. known environmental features including wetlands
and wooded areas

. elevations of underground utilities (e.g., fibre
optic lines, gas lines, oil pipelines, water lines,
sanitary sewer lines)

. overhead utilities within the work area

. locations and elevations of known hardpan and
rock outcrop areas requiring special excavation
techniques and offsite disposal

. features of the proposed drainage system:

o location of the drain, including any branches

o direction of flow of the drains

o description of the drain (e.g., pipe, ditch)
and dimensions

o special features such as catch basins, iunction
boxes, inlets, pumping stations

o survey stations at property boundaries and
other signifi cant locations

o location and elevation of benchmarks

o location and elevation of public and
private crossings

o locations and names of roadways

o present and proposed ground elevations

o present and proposed drain elevations

o existing water levels

o cross-sections of channels, road crossings,
culvert bedding, pipe bedding

o cuts from ground to drain bottom

" design gradients

" culverts (i.e., materials, size, length, elevation,
back fi lling, rip-rap, restoration)

. additional features associated with urban/built
up areas such as:

o frequent cross-sections to show roads,
boulevards, adjacent private lands

o intersecting streets

o sewer and water servicing details
(e.g., manholes, valves, inverts, grades)

" landscaping/tree details

o fences

o basement floor elevations

The following is a list of items that may be included
on drawings:

. the area requiring drainage (Section 4 only)

. regulatory flood lines, locations of any known
species at risk, designated heritage sites, mapped
groundwater recharge areas, wells, etc.

. fences and fence lines
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. elevation of features such as building openings,
wells, permissible flood elevations at roadways,
etc. as compared to the hydraulic grade line

. known or expected areas of excessive stoniness
and soft unstable soils

Specifications
The specifications should detail all of the work
required to complete the project and convey to the
contractor the project to be built. They may also

be of value to interested property owners,
municipal staff, agencies and appeal bodies to
understand the details of the project.

A standard specification for the construction of
drainage systems under the Drainage Act, 7990
has never been produced, so it is recommended to:

. use standard specifications developed by the
Province or municipality, where applicable

. create a specific or special provision

specification, where there is not an

appropriate standard specifi cation

. reference the source of the specifications used

ln developing specifications, the engineer is

encouraged to learn from similar projects.

The specifi cations should :

. be detailed, specific to the work and complete

. use terminology and units of measurement
that are consistent with the drawings

. include a table of contents

. include a statement describing the general

scope of work

. include a description of the various classes

of work
. for easy reference, segregate the work by

trade under the proper specification sections
and headings

FINAL REF'ORT

. define the quality of materials and

workmanship required

. include both general (standard) and specific
(special provisions) specifications

. include separate specifications for drainage
work in urban area

The specifications may include technical information
such as:

. references to technical standards (i.e., Droinage

Guide for Ontario, Ontario Provincial
Standard Specifications, Ontario Provincial
Standard Drawings)

. safetV requirements

. traffic control

. livestock management

. workinB area/limits, access routes

. material standards and procedure for testing

. brush removal and disposal

. fence removal and replacement

. erosion control measures

. excavation

. pipe installation, including inlets and outlets

. connection of existing drainage systems

. disposal of materials

. backfilling of drains

. provisions for crossing utilities and roads

. provisions for culverts and other crossings

. catch basin standards

. seeding specifications, including timing, seed and

fertilizer rates, application methods

. cleanup after construction

. contingency work such as additional/missed
drain connections, unstable soils, rock, hard pan,

beaver dams

Standard specifi cations a nd special provisions

should address non-construction items (also

known as general conditions) such as security
requ irements, holdbacks, payments, warra nties,

maintenance periods, working days or equivalent,
working hours, time of commencement and
com pletion, construction m eetings and reviews
with property owners.

DID YOU KNOW? lnclucling
an aerial photograph as
the backgrouncl on tlre
plan can assist with better
cornprehensiorr of tlre project

I
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CHAPTER 8

ALLOWANCES

8.1 lntroduction
An allowance is compensation that an engineer
must provide to a property owner affected by the
drainage works (Section 8(fXd)). The allowances
are paid for the following:

. loss of land and use of land for rights-of-way
(Section 29)

. damages to crops, lands, fences, etc. (Section 30)

. incorporating a previously constructed private
drain (Section 31)

. a drainage system, by design, that is not carried
to a sufficient outlet (Section 32)

. loss of access ifthe drainage system cuts off
access to part of the owner's property and does
not provide the owner with a new crosslng
(Section 33)

This chapter is based on the content in the following
two papers:

. Allowances and Compensation under the
Drainage Actby E. P. Dries, P. Eng., and
D. R. McCready, P. Eng. (1998 Drainage
Engineers Conference).

. Easements in Drainage by D. O'Brien, LLB QC
(2010 Drainage Engineers Conference),

These papers are found on the Ontario Society of
Professional Engineers Land Drainage Committee
website (www. landd ra i nageengineers.com).

8.2 Direction to the Engineer
Almost every drainage works completed under
Section 4 or Section 78 will result in impacts to
some properties. The engineer should provide
proper compensation while being fair to the other
property owners in the watershed that are paying
for the allowances. Some property owners may
disagree with the allowances identified in the
engineer's final report. Arguments and appeals
may be avoided if in the report the engineer clearly
explains how the allowances were calculated and
provides a credible rationale for the development
of each value.

DID YOU KNOW? ThE
Agricultural Drainage
lrrfrastructure Program (ADIP)
policies provide directiorr on the
provision of allowances that are
acceptable or eligitrle for grarrt paynrent.

?
I

DID YOU KNOW? Property
owner appeals orr allowances
are addressed by the Ontario
Agriculture. Food and Rr"rral

Affairs Appeal Triburral: the
court of revision lras no autlrority to adjust
the allowances iderrtified in a report.

?
t
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The following are recommended practices in

providing allowances:

. The report should define each type of allowance
that is identified inlhe Drainage Act,1990
(Sections 29-33).

. ldentify each property that should be paid

allowances and the amount of land affected.

. Determine the rate per hectare allowed for land

and crop damages, and provide the supporting
information for these rates.

. Develop a rationale for the calculation of an

allowance value for each property.

. For each property receiving allowances, provide a
breakdown of any of the five types of allowances.
The allowance schedule should only include
columns for the types of allowances applicable
to the project. Table A8-1 is an example of an

Allowance Schedule.

. The value of all allowances applied must be

realistic. The allowances must be fair to the
property owners that receive them but also fair
to the other property owners in the watershed
that are contributing to the payment of the
allowances. Maintain good records of the
allowance calculations. They are useful to explain
the allowance amounts to property owners,
municipal council and appeal bodies. These
detailed calculations do not need to be included
in the report.

. The allowances are paid to the owners of each

property and not to the tenants.

. The allowances should be shown separately for
different sections of the drain (e.g., branch drains

and drain intervals).

. lf a drainage system crosses a municipal

boundary, the allowances in each municipality
should be shown separately.

. The total project cost identified in the engineer's
final report must include the allowances.

. ln past practice, allowances have not been
provided to public rights-of-way and roads.

ALLOWANCES

8.2.1 Determining Crop Values

To assist with calculating allowances, the engineer
can determine:

. The values of standard crops used in rotation
(e.g., corn-soy-wheat) for the land in the
drainage watershed. The engineer can use the
predominant crops or a composite average of all

the county crops grown.

. The values for high-value crops (e.g., ginseng,

vegetables). The engineer can apply the
allowance for specific properties growing each

high-value crop.

To account for fluctuations in weather and crop
prices, the average crop value can be calculated
over a 3-5 year period.

Table A8-2 is an example that was developed for
Oxford County. The calculation of this value is based

on the 3-year composite annual average of all crop

types (not including high-value crops) and was

determined to be 51,703 .So/ha (rounded to
51,7o4/ha). This value is used in the allowance

examples throughout this chapter.

DID YOU KNOW? The Orrtario
Ministry of AgricultLrre, Food

arrcl Rural Affairs website
- Crop Stat:stics {orttario.ca,.'
omafra search for "crop
statistics") is updated annually to provide

current infornration on the values of each
type of clop grown in each coultty, Use the
data to calculate the maximutn amount
of crop loss a property owner nray have
irr a constrrtction year.

?
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Table A8-1, Example of an Allowance Schedule
Allowances
The allowances payable ($) to property owners are as follows (Sections 29-33):

Lot ot
Part

Branch 1- ditch drain

33

Property
A

Total Allowances, Branch 1

Branch2-pipedrain
32

33

Property
B

Total Allowances, Branch 2

Total Allowances

Notes:
1. The allowances shown for Branch 1, Property A and Branch 2, Property B are based on the examples in this chapter.
2. For demonstration purposes, this schedule shows columns for all 5 types of allowances. The schedule included in the engineers
report would normally only include allowances that are being provided.
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Table A8-2. Crop Values in Oxford County

Soybeans

Grain Corn

Hay

201il Ontarlo Agrlcultural Statlstlcg

o^EO
sE
E at,

co
(,

Winter
Wheat

Fodder
Corn

Barley

White
Beans

Spring
Wheat

Mixed
Grain

0ats

Canola

Coloured
Beans

TOTALS

3.YEAR COMPOSITE ANNUAL AVERAGE:

Notes:
l.Annual average crop values are a blended average of 11 field crops with available county statistics as compiled by o|VIAFRA.

Although tobacco falls into this category, it is a high-value specialized crop that has been purposely omitted so as to avoid skew.
2. *Units are bushels in 75o/o of cases; exceptions are white beans (hundred weight (cwt)) and hay, fodder and corn (tons).
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8.3 Allowances for Land and
Right-of-Way (Section 29)
Allowances provided under this section are
generally provided only once at the time the land
is taken for the required purpose. Provide an
allowance for right-of-way on all access routes and
rights-of-way for both channel and pipe drains.

An allowance is provided for land taken out
of production permanently as a result of the
construction or improvement of a drain (Section
Z9(a)). This could be a new channel drain, significant
widening of an existing channel drain, or lands
designated as a permanent buffer, vegetated berm
or grassed waterway.

This section also provides for allowances to land
used as rights-of-ways for:

. access to a drainage system where required

. a maintenance corridor along the channel
drainage system

. a maintenance corridor over the piped
drainage system

This allowance recognizes the right-of-way for both
construction and futu re maintenance a ctivities.
These rights-of-way are not required to be taken
out of production but are to always be available
for maintenance.

An allowance is provided for land taken out of
production permanently as a result of the disposal
of material (Section 29(b)). This could be a situation
where it is not possible to restore the lands on
which material is disposed of or where the lands are
identified as a dyke or earth berm.

An allowance is provided for land on which a pump
station is constructed (Section 29(c)).

An allowance is provided for land required to
access a pump station (Section 29(d)). This assumes
that the access will be used on a frequent basis
such that the access will not be productive for any
other purpose.

Where a pipe drain is constructed, the property
owner maintains use of the land above the drain
An allowance:

. is not provided for the permanent use of
land above the pipe drain where agricultural
use is not restricted except during repair and
maintena nce activities

. may be provided on non-agricultural lands
if it restricts the future use of the land

. is provided for access and right-of-way
for repair and maintenance

When completing improvements to an existing
channel drain:

. do not provide a land allowance when minor
trimming or stabilization is carried out on the
banks of a drain

. provide a land allowance for the additional land
required if the existing channel will be widened

. do not provide a new allowance for a drain
relocated on the same property, unless the new
drain route results in additional land taken

. provide an allowance if the property has not
previously received an allowance for access and/
or right-of-way along an existing open drain

S.3.L Allowances for Land Taken
Permanently Out of Production

When calculating allowances for land or rights-
of-way where the land is taken permanently out
of production, consider the following sources
of information:

DID YOU KNOW? ThC

allowances provicled uncler this
section do not give ownership
of tlre larrd to tlre municipality.
However, tlre municil:ality
acquires a fornr of easenrerrt on
the larrcls (see Easenrents ln Dralnage
by D. O'Brierr. LLB QC, 201-0
Drainage Engineers Conference)
(www. la rrcl d ra i na gee n gi rr eers.co n'l ).

?
I
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. compensation rates that are set by local road
authorities for purchasing land for road widening

. the market value of similar lands in the area

. Municipal Property Assessment Corporation
(MPAC) property assessment values

. land values published by Farm Credit Canada

. in the case of unusual or difficult circumstances,
the opinion of a land appraiser retained to
determine land values

When constructing a new channel, an allowance for
land taken should be based upon the area of land

being used permanently by the drainage system and

the current use of that land. This includes not only
the area of the channel but also any permanent
buffer or riparian area along one or both sides of
the channel.

A3.2 Allowances for Land

Used Periodically

Allowances can be provided for the periodic use

of land (e.g., access for construction equipment,
spreading of excavated material, temporary storage
of excavated and vegetative material).

For a right-of-way that is used periodically, do not
give an allowance equal to the full value of the land.

The allowance is based on the investment necessary

today (present value) to generate a payment for
crop loss for every estimated use, over the expected
life of the drain, at an assumed interest rate.

The engineer should specify a right-of-way for
future maintenance along a channel or pipe drain.
The engineer should determine an allowance for
the right-of-way based on:

. the width of the right-of-way - a 10 m right-
of-way is sufficient to allow for most cleanouts
and pipe repairs, although certain projects may

require a different width

. the estimated frequency of use - e.g,, the
right-of-way for a ditch may be used once every
10 years and for a pipe may be used once every
25 years

. the full or partial crop value lost on each occasion

the access or right-of-way is used

. the recommendation of the
drainage superintendent

. the estimated life expectancy of the drain

AI I OWANCES

ln a right-of-way where spoil has previously

been levelled, crop production may be reduced.
This should be taken into consideration when
determining whether the allowance is based on

full or partial crop values lost.

The engineer should specify a right-of-way for
equipment access for construction to the drain.
The engineer determines the location, length and

width of the access and the type of lands/crops
crossed. The engineer can allow the property
owner to guide the contractor to a different access

route to minimize disruption to farming practices,
provided it has minimal impact on the project, ln

some cases, the access is an existing laneway that
is not cultivated, so the value of the allowance is

significantly less. Where cropped lands are used

for equipment access, use the same process of
al lowa nce ca lculation for ma i ntena nce right-of-way.

Record the calculated allowances for each property
in a schedule in the report (see Table A8-1 for an

example allowance schedule).

8.3.3 Example - Allowances for Land

and Right-of-Way {Section 29)

ln2O73, an engineer is retained to design a drain in

Oxford County where the land values are 536,000/
hectare. What land and right-of-way allowances
(Section 29) should be provided for the following
proposed construction (Figure A8-1)?

. Property A: A channel drain will be dug for 350 m

where no channel now exists. The new channel
top width will be 6 m. The working space along
the drain is 10 m. The access to this work site,
also located on this property, will use a dirt lane

that is 300 m long. Assume the access is used

once every 10 years and the contractor will leave

the access in reasonable condition after the work
is completed.

. Property B: A 300 mm diameter pipe is installed

over a 250 m length with a 10 m working space.

The access is 100 m long, 6 m wide and located

on cropped lands. Assume the access is used

once every 25 years.
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300 B log drt lano wdy

Solution for Property A

Property A is entitled to:

a) an allowance for land permanently taken

b) an allowance for land used periodically for an
access right-of-way

c) an allowance for land used periodically as a
working space

I

Channel with
6 m top wldlh

350 m

10 m wide
wKnE sDace

Proporit A Explanation:

a) Section 29 allowance for land taken permanently

The value of land taken for the 5 m wide, open
channel is:

350 m x 6 m x S:e,OOO/ha /L0,0OO m2fha =57,560

Figure A8-1. Land and right-of-way allowances.

b) Section 29 allowance for land used periodically for a maintenance access right-of-way

The engineer estimates an allowance of S0.50/m each time the access is used, to compensate the property
owner for the work to restore the access once the construction is complete (e.g., further levelling, gate
repair, etc.).

The design life of the drain is estimated at 50 years. The number of times that the drain is estimated to be
maintained is 5 times over the life of the drain.

50 years/maintenance of drain every 10 y€ats = 5 times

Every time there is drain maintenance (in years 10, 20,30,40 and 50), the owner should be compensated the
following amount:

Future Value (FV) = $0.5/m x 300 m = 5150

The allowance paid today (present value) to compensate the owner $tSO (future value) in years n = I0,20,3O,
40 and 50 using a reasonable interest rate (assume d i = 4%) is calculated as follows:

Allowance (present uatue)= I fi"r,
Allowance=(:- 1 :+j- * 1 +-1 r

\(1+ 0J4I0 - (1 + 0J4)^-r (t + 0J4)30 
* 

1r * o3a1*r 
-r 

(1+ 0o4)s'j x$t50

Allowance: (0.68 + 0.46 + 0.31 + 0.21. + 0.14) x $tso

Allowance = (1.80) x $150

Allowance : $270

The allowance paid today to compensate for future maintenance is 5270.

c) Section 29 Allowance for land used periodically as a working space

No allowance for land used periodically as working space is provided during construction (year 0), since crop
damage allowance (Part A, Chapter 9.4) will be provided.

The allowance to use land periodically as a working space is paid to compensate for future crop damages in years
L0,20,30, 40 and 50. lt is also based on the rate of 57,704/ha (Part A, Chapter 9.2.I).

Edoq

3O0 mm plDa
(250 m 160

\ to n wioe
worldrul spac€

hoD.rty I

100 m lqt
by 6 m rlde
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The allowance is calculated as follows:

Every time there is drain maintenance, the owner should be compensated the following amount.

350 m x 10 m x 57,7\4/ha / IO,OOOm2/ha

= 5595 is considered the future value (FV) paid to the property owner

Using the same formula in b) the allowance is calculated by multiplying the future value by 1.8.

Allowance = 1.8x5596
= s1,073

The allowance paid today to compensate for the future use of the working space is S1,073.

Solution for Property B

Since a pipe drain is being constructed, no land is being taken out of production permanently.

Property B is entitled to:

a) an allowance for land used periodically for an access right-of-way

b) an allowance for land used periodically as a working space

Explanation:

a) Section 29 allowance for land used periodically for an access right-of-way

The design life of the drain is estimated at 50 years. The number of times that the drain is estimated to be

maintained is 2 times over the life of the drain.

50 years/maintenance of drain every 25 !€?rs = 2 times

Every time there is drain maintenance (in years 25 and 50), the owner should be compensated the
following amount:

7y = $L,7o4/ha x 100 m x 5 m /I0,ooo m2/ha = $Io2

The allowance paid today (present value) to compensate the owner S1OZ (future value) in years n = 25 and 50

using a reasonable interest rate (assumedi = 4%) is calculated as follows:

Allowance : L

- 

--L

(1 + o.g4;zs '

T

-xFV

(1 + r)n

x $102

Allowance (present value) = I

(1 + o.o4)50

Allowance: (0.38 + 0.14) x $102

Allowance = (0.52) x $102

Allowance: $53

The allowance paid today to compensate for access to the drain is S53
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b) Section 29 allowance for land used periodically as a working space

This allowance is paid to compensate for future crop damages in years 25 and 50.

The allowance is calculated as follows:

Every time there is drain maintenance, the owner should be compensated the following amount

250 m x 10 m x 5L,7O4/ha /LO,OOOm2/ha

= 5426 is considered the future value paid to the property owner

Using the same formula in a) the allowance is calculated by multiplying the future value by 0.52.

Allowance = 0.52xS+Ze
= s222

The allowance paid today to compensate for the future use of the working space is 5222.

Table A8-3 summarizes the allowances provided in the example for Properties A and B.

Table A8-3. Summary of Section 29 Allowances for Properties A and B (example)

Property

A (ditch drain)

B (pipe drain)

8.4 Allowances for Damages
(Section 30)
Section 30 provides for allowances for damages to
ornamental trees, lawns, fences, lands and crops
caused by the disposal of material removed from
the drainage system (Figure A8-2). These are the
most common types of allowances that an engineer
will encounter in a drainage project.

Figure A&2. Damage to a soybean lield resulting
from drain construction.

Total Rlghtof-way
Allowance

$8,903

$275

Define a working area needed to construct the
drainage project:

. On a channel, the working area is normally the
channel and the adjacent lands to be used for
levelling of material.

. On a pipe drain, the working area is the area
expected to be damaged by equipment used for
stringing out the tile, stripping soils in advance,
trenching, backfilling and rough grading of the
ground upon completion.

It is this working area that is entitled to allowances
for damages to lands and crops (Section 30).
Additional allowances for damages may be
necessary on any project for access routes, clearing
operations and new or reworked connections if the
damage occurs outside the working area.

Record the calculated allowances for each property
in a schedule in the report (see Table A8-1 for
an example allowance schedule). Section 30
allowances should be separated under the
applicable subheadings (e.g., ornamental trees,
lawns, fences, lands and crops).

$0

$7,560

land Permanontly
Taken

$53

$270

ior Rlght{t-way

$222

$1,073

land Ueed Fedodlcally
for Worklng Space
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8.4.1, Ornamental Trees

The term "ornamental trees" is not defined in the
Drainage Act, 1990. ln practice, it has been used to
provide allowances for all trees including those on
residential properties, windbrea ks, a nd woodlots.

Construction of a drain may damage or require the
removal of some ornamental trees. The engineer's
report must clearly identify which trees are to
be removed, as the allowance is calculated on
the value of the trees removed. Also consider an

allowance for those trees that are not removed
but are adversely affected by the construction. The

value of trees is established with the help of local

nurseries, conservation authorities and the Ministry
of Natural Resources and Forestry.

Consider fruit trees in producing orchards,
Christmas trees and woodlots managed for
commercial production as crops. Advice on the
valuation of these trees can be obtained from the
Ministry of Natural Resources and Forestry, the
Ministry of Agriculture, Food and Rural Affairs
or private woodlot appraisers.

When a drain is constructed, the municipality
acquires a right-of-way or easement along the drain
lf property owners plant trees within this right-of-
way without permission, allowances are typically
not provided for Section 78 reports.

8.4.2 Lawns

lf lawn areas are disturbed by the construction of a

drainage system, the project typically provides for
restoration of the lawn. Alternatively, an allowance
is paid to the property owner that is sufficient to
have the lawn restored by sodding. The report
should clearly identify that this is an allowance
for lawn damages and should define the dimensions
of the area that the allowance is based upon.

8.4.3 Fences

Fences are often encountered during drainage
projects. Fences are frequently restored as part of
the project; however, allowances for the value of
existing fences may be provided instead. Base the
fence allowance on:

. The type of fence found at the time of the report
and not the type of fence that the owner may
want to replace it with.

ALLOWANCES

. The age and condition of the fence that will be

removed. When good fences may be damaged
by the drain, provide an allowance sufficient to
permit the property owner to reconstruct a fence

of similar type.

. The property owner should receive a depreciated
allowance for damage to fences that are in
fair or poor condition depending on the age,

condition and remaining useful life of the fence.
An allowance is not given for fences that are not
capable of restraining livestock.

When a drain is constructed, the municipality
acquires a right-of-way or easement along the
drain. Property owners occasionally erect fences

within this right-of-way without permission. When
calculating an allowance for the fence for Section

78 reports, the engineer needs to balance the
encroachment within the easement against the
environmental benefits of livestock fencing along
a drain.

The report should identify the exact location of
fences to be removed so that the property owner
will know what the allowance applies to.

8.4.4 Lands and Crops

Allowances for damages to lands and crops caused

by the disposal of excavated material provides for
the temporary disruption in the productivity or use

of the affected lands.

When determining allowances for damages to
crops, the required working areas, access corridors
and disposal areas are detailed in the report. The

crop allowances are based upon these areas. There
are two factors to consider when estimating the rate
per hectare for damages to lands and crops:

. first-year damage, based on the type of crop
planted, the value per hectare and the estimated
crop loss

. the long-term damage to the land and the effects
it will have on crop production over the next
few years

During the first year, the actual crop loss will
depend on the time of year that the construction
work is carried out and the area impacted. lt is

difficult to estimate the actual crop loss because of
unpredictable delays caused by weather conditions,
approvals and appeals. When calculating the
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allowance, it is best to assume a total loss of crop
in the working corridor. Communicate project
timelines to the property owners in order to
minimize crop losses.

The damage allowance should also compensate for
any long-term effects on the land that would reduce
crop production over the next few years. Estimate
the period of time that the reduced crop production
will occur and provide allowances for crop loss over
that period following the initial construction year,
on a declining basis.

The damage allowance for the spreading of
excavated material is not only related to the area
of land affected but also by the depth of material
placed on the land and the quality of the material.
The specifications must clearly define the area
affected by the spreading and levelling work in
addition to the depth to which the material will
be placed. Allow for a declining percentage of crop
loss in subsequent years for different depths and
qualities of material.

Calculate the crop damage allowance using the
following equation:

crop damage (S) = crop value ($/ha) x
area affected (ha) x thickness factor x
duration factor x quality factor

Where:

. crop value is determined from Part A, Chapter 8.2

. area affected is determined from the design of
the drain

. thickness factor is selected based on the depth
of soil to be spread on the property, as shown
in Table A8-4

Table A8-5. Duratlon Factor

Duratlon of Crop Damage

1-year

3 years

5 years

Table A8-4. Thlckness Factor

Soll Degth lhlcknees Factor

150 mm or less 1.0

300 mm 1.5

600 mm 1.75

Use a default factor of 1.0 for pipe drainage projects
where no excavated material is spread or channel
projects where excavated material is buried or
hauled away.

Generally engineers avoid spreading excavated
materials greater than 300 mm. Where a high
volume of material is encountered, consider
widening the working space to accommodate
a 300 mm thickness.

. duration factor is calculated based on the length
of time crop damage is expected to occur, as

shown in Table A8-5

For pipe drains installed by a trenching machine,
or channel projects where excavated material is

buried or hauled away, the damages to the land and
crops are generally limited to the construction year
(duration factor = 1.0).

Where the trench excavation will be wide (unstable
soils or deep cut conditions), some additional
allowance for long-term damage (e.g., damage over
a 5-year period) is reasonable for the trench area
(duration factor = 3.0). The report should specify
the width of the working corridor and estimate the
trench width to calculate the allowance.

The quality factor is an indicator of the agronomic
value of the spread material. Use Table A8-5, along
with discretion, to select this factor.

Rdlonale

full crop loss in the first cropping year

full crop loss in the first cropping year,67% in the 2nd and
33% in the 3rd

full crop loss in the first cropping year, 80% in the 2nd,
60% in the 3rd,4Oo/o in the 4th and 2Oo/o in the sth year

3.0

2.O

1.0

Duratlon Factor
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Poor

Fair

Table A8-6. Quality Factor

Quallty of Materlalo Quallty Faetor

1.0

0.75

o.5

Note: lf no soil is spread, use a factor of 1.0 because

the reduced crop damages will be recognized
through the thickness factor and the duration factor.

Use this method as guidance in determining
allowances for crop damages. The engineer must
be able to defend the calculations to the property
owner receiving the allowance, the property owners
contributing to the allowances and any appeal body.

Exarnple _- Crop Darnage Allowances

{Section 30}

ln 2Ot3, an engineer is retained to design a drain
in Oxford County where the land uses are typical
within the county. What crop damage allowances
(Section 30) should be provided for the following
proposed construction (Figure A8-3)?

. Property A: A channel drain will be dug for 350 m

where no channel now exists. The new channel
top width will be 6 m. The excavated material
is primarily subsoil and is spread to a depth not
exceeding 300 mm across a 10 m working area on

one side of the channel. The access to the ditch
will be across a dirt lane 300 m long. The 6 m
width to be used for the ditch is presently so wet
that in most years, no crops can be grown.

. Property B: A 300 mm diameter pipe is installed
for 250 m length with a 10 m working space. The
pipe must be installed deep, so the top width of
the excavated trench will be 3 m. The access is

100 m long, 5 m wide and is on cropped lands.

Solutiorr for Property A

Allowances for Lond Domages in Working Corridor
beside the Ditch (S)

Allowances for crop damage (S) = crop value ($/ha) x

area affected (ha) x thickness factor x duration factor
x quality factor

= $I,7o4lha x (350 m x 10 m)/10,000 m'z/ha x

1.5x3x1.0

= 52,694
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Figure A8-3. Crop damage allowances.

Note: The thickness factor used is 1.5 because the
soil is spread to a 300 mm depth.

The duration factor used is 3.0 because the crop loss

is assumed to occur over 5-year period.

The quality factor used is 1.0 for poor-quality material.

Allowances for Land Damages over the Access

Corridor (5)

The engineer estimates an allowance of S0.50/m
each time the access is used, to compensate the
property owner for the work to restore the access

once the construction is complete (e.g., further
levelling, gate repair, etc.).

Allowances for crop damage ($) = SO.SO/m x 300 m

= s150

Solution for Property B

Allowances for Lond Domages in Working Corridor
over the Trench ($)

Allowances for crop damage ($) = crop value (S/ha)

x area affected (ha) x thickness factor x duration
factor x quality factor

= $t,l1+/ha x (250 m x 3 m)/10,000 m2/ha x

1.0x3.0x1.0

= s383

Note: The thickness factor used is 1.0 because the
soil is spread to a 150 mm depth.

The duration factor used is 3.0 because the crop
loss is assumed to occur over 5-year period.

The quality factor used is 1.0 for poor-quality material.
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Allowances for Lond Damages in Working Corridor
Adjacent to the Trench ($)

Allowances for crop damage (S) = crop value
(S/ha) x area affected (ha) x thickness factor x
duration factor x quality factor:

= $L,704/ha x (250 m x 7 m)/10,000 m2/ha x
1.0x1.0x1.0

= s298

Note: The duration factor used is 1,0 because the
crop loss is assumed to occur in one year only. Use
1.0 for the thickness and quality factors since no
soil is spread.

Allowances for Land Domoges over the Access

Corridor ($)

Allowances for crop damage (S) = crop value ($/ha)
x area affected (ha) x thickness factor x duration
factor x quality factor:

= 5L,704/ha x (100 m x 6 m)/10,000 m2/ha x

1.0x2.0x1.0

= s204

Note: The duration factor used is 2.0 because the
crop loss is assumed to occur over 3 year period.
Use 1.0 for the thickness and quality factors since
no soil is spread.

Table A8-7 provides a summary of the Section 30
allowances for properties A and B.

Table A8-7. Summary of Section 30 Allowances
for Propertles A and B

The valuation of a private drainage system is

dependent on its condition and its value to the
municipal drainage system. The calculation of this
allowance may require the engineer to estimate the
cost of constructing the drain two different ways:

. assuming the existing private drain is not present

. assuming the existing private drain is

incorporated into the new drain

The allowance provided to the owner of the private
drainage system is the difference between these
two cost estimates (the cost savings).

ln calculating the estimates of the cost to incorporate
the existing drain, consider the following:

For a ditch:

. Assess the value ofthe past ditch construction
if the ditch is of suitable depth, capacity
and location.

. Assess the condition of the existing ditch (e.g.,

brush and tree cover, soil suitability, bank stability,
sediment deposition) and the cost for repair,
maintenance or improvement needed to provide
the required depth and capacity.

For a pipe:

. Estimate the capacity of existing pipe.
Determine if the added capacity provided by
the private drain is of value to the proposed
municipal system.

. An existing private pipe provides some drainage
capacity, but if it is old, it may have very limited
value to the municipal system.

. An existing pipethat isfull of sediment orshows
signs of deterioration may have limited value to
the municipal system.

. Calculate the actual cost of the existing pipe
installation if the pipe is adequate in all
respects for incorporation into the municipal
drainage system.

lf the engineer intends to incorporate a private drain
that has very little value into a municipal drainage
system, the report should include a nominal
allowance under this section.

Property Total
Allowance

A (ditch drain) $2,834

B (pipe $885

8.5 Allowances for Existing Drain
(Section 31)
Section 31 authorizes the engineer to incorporate
a private drain into the municipal drainage system
and to compensate the owner for its value. The
challenge is to provide an allowance that is both
fair not only to the owner(s) of the private drain
who paid the original capital costs but also to the
other property owners in the watershed who will
make use of the drain and will contribute towards
the cost.

$681

$2,684

Wotklng
Corrldor

$204

$150

Accesg
Gorrldor
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8.6 Allowances for lnsufficient Outlet
(Section 32)
Drainage systems must be taken to a sufficient
outlet (Section 15), with one exception. A sufficient
outlet is defined as a point at which water can be

discharged safely so that it will do no damage to
lands or roads. The exception to this requirement is

to provide compensation to the affected property
owners instead of taking the drain to a sufficient
outlet (Section 32).

It may be less expensive to provide an allowance
to compensate property owners rather than to
construct a drain to a sufficient outlet for situations
such as:

. a drain that would continue through a wetland
or woodlot

. a drain that would require addressing conditions
imposed by regulatory agencies

. land periodically used for water storage by design

or agreement

Allowances for insufficient outlet are provided

only once to affected properties unless further
improvements on the upstream drainage works
are undertaken. When drain improvements are

considered, only the incremental increase in
potential damages should be compensated.

Compensation paid for insufficient outlet is normally
not more than the market value of the land that
would be subject to increased flooding. Provide an

allowance for the incremental increase in damages

caused by the drainage system as determined
through a hydrologic and hydraulic analysis. The

frequency and extent of incremental flooding,
land use and crop loss values are important
considerations in determining compensation.

Allowances for an insufficient outlet can address

. an insufficient outlet related to an existing
drainage works or

. an anticipated insufficient outlet resulting from
a new upstream project

Part A, Chapter 9 presents how the difference
between these two situations of insufficient
allowances is assessed.

ALLO\,VAi\jCES

8.7 Allowances for Loss of Access
(Section 33)
The Drainage Act, 7990 requires the engineer to
provide property owners with access to their land

through the construction of bridges and culverts
(Section 18). As an exception, an allowance may be

provided to a property owner for the loss of access

to their land caused by the drain (Section 33).

Usually, an allowance for loss of access is provided

only once. When determining this allowance,
estimate the value for the following:

. cost of constructing a suitable bridge or crossing

in the drain

. the value of the land cut off from the rest of the
property by the new drain

. the reduction in the market value of the entire
property once the new drain is constructed

The allowance for the loss of access should be the
lesser of these values to appropriately compensate
the property owner while also being fair to the
remainder of the assessed watershed.

The following are two examples where loss of access

allowances may be used (Figure A8-4).

Loss of Access * Example 1

The construction of a channel municipal drain
will cut off a t ha section of farmland and 6 ha of
woodlot from the rest of Property A. The cleared
land is worth S5,000/ha, the woodlot is S1,000/ha,
and a crossing to access this land will cost S15,000.
lf the engineer decides not to provide a crossing,

the allowance (Section 33) provided to the property
owner is the lesser of:

. t ha of farmland @ S5,000/ha + 6 ha of woodlot
@ S1,ooo/ha = S11,ooo

. cost of crossing = $15,000

The loss of access allowance for Property A

would be S11,ooo.
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Loss of Access - Exarnple 2

The construction of the same channel municipal
drain will cut off a 5 ha section of farmland and 2 ha
of woodlot from the rest of property B. The cleared
land is worth S5,000/ha, the woodlot is S1,000/ha,
and a crossing to access this land will cost 515,000.|f
the engineer decides not to provide the owner with
a crossing, the allowance (Section 33) provided to
the property owner is the lesser of:

. 5 ha of farmland @ S5,000/ha + 2 ha of woodlot
@ Sl,ooo/ha = $27,ooo

. cost of crossing = $15,000

The loss of access allowance for Property B would
be S15,000.

Figure A8-4. Loss of access allowance.

,PllIorty B

Logs otaeesg b
5 lE of flrndild -

Loas qt rcoess to
2 h€ of woodlot -

Ptotcrty I

loss gt ac(s b
t ha ot fdml'nd -

Nil mmlclpal draih 

-

Losg of access to
6 hs ot woodlol -

q
dot

DID YOU KNOW? When
allowarrces are proviclecl

t"ltcler Sections 32 or 33. the
municipality nrust register a
copy of tlte by-law aclopting
the repart in the local lancl registry office
(Section 68). lt rnust include a staternerrt
of tlre anrount pi,ricl ancl tlre clescriptiorr of
the land to which it was applied. This is io
erlsure future owners flre aware that their
lancl has received conrpensatiorr.

?
I
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CHAPTER 9

COST ESTIMATES AND ASSESSMTNTS

9.1 lntroduction
All reports are required to contain an assessment

schedule to distribute the costs ofthe project
over the lands and roads within the drainage area
(Section 8(rXc)).

The Droinage Act, 1990 allows for the following
types of assessments:

. benefit (Section 22)

. outlet and injuring liability (Section 23)

. special benefit (Section 24)

. increased costs to public utilities and road
authorities (usually called special assessments)
(Section 26)

The assessment principles used in this guide are

based on the methodology outlined in the following
two papers:

. Drainage Assessment Revisited by E. Dries,

P.Eng. and H. Todgham, P. Eng., (1988 Drainage

Engineers Conference)

. lncreased Costs due to Roods and Public Utilities

- Section 26 ofthe Droinage Actby J. Andrew
McBride, P. Eng. and Jeffrey R. Dickson, P.Eng.

(1999 Drainage Engineers Conference)

These papers are found on the OSPE Land

Drainage Committee website
(www. landd ra inageengineers.com).

9.2 Cost Estimates
The cost of the proposed drainage system must
be estimated before the assessments to individual
properties are determined.

9.2.L Cost Components

The cost estimate for a drainage system usually has

fi ve broad com ponents: all owances, construction,
engineering (Section 70), eligible municipal
administration and contingencies. All of these costs,

with the exception of allowances, are estimates.

Allowances

For more information on how to calculate
allowances, see Part A, Chapter 8 Allowances.

Construction

Based upon the design, estimate how much the
drainage system will cost to construct. ln developing

the estimate, consider:

construction costs on similar projects in the area

price lists from suppliers

costs of non-standard construction items
and methods

physical landscape

time of year of construction

availability of contractors and equipment

Engineering

Engineering fees and expenses include meetings,

drain survey, design, report preparation, contract
administration and construction supervision
(Section 70). The costs contained in the report
should be a combination of the actual known costs

incurred up to the submission of the report and the
estimated costs to be incurred after the submission
ofthe report.
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The costs for the engineer to appear before appeal
bodies to defend the report are not normally
included in the engineering cost estimate since
appeals cannot be anticipated. This assumption
should be clearly stated in the report. However,
these costs are eligible as part of the project and
can be recovered by the municipality (Section 73).

Eligible Municipal Adrninistration

Administration costs include items such as financing,
legal and permitLing fees, applicable taxes, office
expenses and costs of non-council court of revision
members, etc. Administrative costs should
not include municipal council or staff time
(Section 73(2) and (3)).

Contingency

lnclude a contingency allowance for unforeseen
items that could be encountered during the project.
lf a contingency allowance is included, outline
the purpose and application of this portion of the
cost estimate.

9.2.2 Developing the Cost Estimate
List the assumptions used or the limitations of the
cost estimate in the report. While accurate cost
estimates are important, it is wise to estimate
conservatively for the following reasons:

. Assessed property owners are more receptive to
a final cost that is at or below the estimated price

. A tender price that is 33% higher than the
en gineer's construction cost esti mate requires
an additional meeting where petitioners can
terminate the project (Section 59).

The report must contain a separate cost estimate of:

. the work impacted by road authorities and/or
public utilities (Section 26)

. the work in each municipality affected
(Section 27)

. the work within boundary road allowances
(Section 27)

. lateral drains (Section 37)

9.2.3 Cost Estimates by lnterval
The cost estimate can be developed on an interval-
by-interval basis. lntervals are defined as:

. recognizable man-made features such
as roadways, railways or property lines

. recognizable watershed features such as branch
drains, private drains or other locations where
sub-watersheds enter the drainage system

. the point where private drainage systems
have been incorporated into the drain

Developing cost estimates by interval is also
important for assessing these costs (Part A, Chapter
9.5.3). Samples of cost estimates developed by
interval are included in the Case Study (Part A,
Chapter 15).

9.3 Assessment Types

The Drainage Act, 7990 gives authority to assess
lands, roads and public utilities for benefit,
outlet and injuring liability, special benefit and
special assessments.

9.3.1 Assessments for Benefit
(Section 22)

General Principles of Benefit

Benefit, as defined by the Act, means the
advantages to any lands, roads, buildings, utilities
or other structures from the construction,
improvement, repair or maintenance of a drainage
system that result in:

. a higher market value

. increased crop production

. improved appearance

. better control of surface and subsurface water

. easier and reduced maintenance

. other advantages

DID YOU KNOW? Lateral drains
are defined in Section 1 of
the Dralnage Act. 1990 as a
drain that is designed for the
clrainage of orre property and
begins arrd encls on the same property

?
I
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The assessment for benefit is made based upon the
improvement to the lands, roads, buildings, utilities
or other structures that result from the drainage
system. The benefit assessment should not be

influenced by the current owner.

Examples of benefits to lands, roads, buildings,
utilities or other structures resulting from a drainage
system include:

. draining water more efficiently by constructing
new drainage systems, deepening existing
channels, installing pumps or increasing
downstream capacity

. reducing flooding

. cutting off the natural flow of surface water from
adjoining lands (cut-off benefit)

. reducing peak flow across downstream lands with
the use of stormwater management facilities

. managing channel vegetation and obstructions
to improve appearance and hydraulic efficiency

. reducing drain bank erosion

. replacing a channel with a pipe

. constructing a piped drain with more capacity

. providing drainage for the granular bases,

embankments and/or boulevards of roads

. providing a crossing over a channel

The Drainage Act,1990 can also be used to create
or enhance natural areas. ln these situations,
examples of benefits to lands, roads, buildings,
utilities or other structures include:

. managing water to provide specific property
benefits for natural habitat, wetland restoration
or enhancement

. replacing a pipe with a channel
(called daylighting)

The engineer should be able to support the benefits
assigned to each property.

COST EST: tuU\TES i\ND ASSESSi\l ENITS

Benefit Assessment Principles

"Benefit value" is the estimated value the drain
provides to a property, and "benefit assessment"
refers to the share of the cost of the drain assessed

as benefit to a property. Benefit assessments are

based on the benefit value to each property and

are not proportional to watershed areas. However,
when the benefit value to a property is for increased
market value, the property size may be a factor.

Properties alongside or immediately upstream of
the proposed drain are typically assessed benefit,
with the majority being assigned to the properties
in the vicinity of the drain. The exceptions to this are

the following:

. Downstream properties can be assessed for
cut-off benefit for stormwater management
measures constructed to reduce peak flow.

. Specific upstream properties or tributary
sub-watersheds can be assessed for benefit
if they receive a drainage improvement beyond
that received by other properties.

Protected wetlands that discharge into a drain
should not be assessed for benefit. When projects
protect or enhance a wetland, the wetland property
may be considered for benefit assessment.

When assigning benefit value to lands covered with
trees and brush, consider the future use of the
land. lf the property owner will be able to clear and

cultivate the land, then the benefit value assigned

to the property should be the same as land already
under cultivation. However, if there are regulatory
restrictions on clearing land, then assign benefit
value to the land as trees and brush.

Example #L of Benefit Value Calculations

A piped municipal drain is proposed in a watershed
that consists primarily of agricultural lands that will
reach their maximum yield potential with systematic
drainage (Figure A9-1).
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Property A

Property G

Figure A9-1, Benefit value calculations.

The engineer has determined that:

. Average crop values are S2,500/ha.

. 5O%o of average crop value is the net income after
input costs (e.g., planting, harvesting, cultivation,
insurance, depreciation).

. Subsurface drainage systems are being installed
at a spacing of 10 m.

. Without the municipal pipe drain, a strip of
land varying from 20-40 m in width (minimum)
along the drain route is currently unavailable for
cropping due to seasonal wetness. The benefit
value is the ability to crop that strip of land to
achieve a full net income of $L,25o/ha/year.

. Properties in which the proposed drain is situated
may experience the following benefits:

o The new drain may replace at least one lateral
drain on each traversed property.

o The header tile size for private systems could
be reduced since it can be joined periodically
to the municipal drain at controlled locations
or structures.

o The new drain allows the owner to connect
any systematic drainage scheme to a

municipal outlet without having to traverse
other properties.

o The new drain provides some subsurface and
surface drainage benefits to that property.

. The market value of drained farmland in the area
is S37,ooo/ha.

. The market value of undrained farmland in the
area is $gt,ooo/fra.

Example #2 at Benefit Value Calculations

Using the information in this example, what are
the benefit values for a 15 ha agricultural property
(Property A) in the watershed that is traversed by
200 m of drain?

Benefit Velue far Better Surface Water
Drainage

Due to a lack of drainage, Property A has a 40 m
strip of land that experiences:

. total crop failure once every 10 years

. SOYo crop failure three times every 10 years

. full crops in the remaining years

With the construction of the drain, the property will
be able to crop the 40 m strip of land every year.

For this example, the engineer estimates the total
crop loss as:

(40 m wide x 200 m long)/10,000 m2fha x S1,250/ha
(net income) = $1,000/year

Since total crop loss does not occur every year,

the engineer estimates the average annual benefit
value as:

($7,00O/yr x 7 yr) + (0.5 x $1,000/yr x 3 yrs) + (0 x $1,000/yr x 6 yrs)
10 yrs

Average Annual Benefit Value = $ZSO/Vr

The benefit value for the construction of the drain
(present value) to account for the annual increase
in crop production of SZSO/Vr over the life of the
drain (n = 50 years), using a reasonable interest rate
(assumed i = 4Yol, is calculated as follows:

Benefitvalue (presentvolr"l = Sff 
* Annual Increase

/ (1 + o.o4)so - 1\
\ o.o+1r + o.o4)so/
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Benef it Value =

Benefit Value = (21.5) x $250

BenefitValue = $5,375

Raad
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The benefit value for the construction ofthe drain
(present value) to account for the annual increase
in crop production is 55,375.

Benefit Value for Subsurface Water
Drainage

For this example, the engineer judged the benefit
value to this property was equivalent to the cost
savings of not having to install a 100 mm diameter
pipe drain along the route of the new municipal tile.
This means that one less lateral drain is required.
The cost for a 100 mm pipe was estimated to be

SfO/m. The engineer estimates the subsurface
water drainage benefit value as SfO/m x 200 m =
S2,ooo.

Benefit Value for Direct Connection

Without a municipal drain, very few properties
have the ability to directly connect to an outlet. The
municipal drain traversing a property provides a

direct connection benefit value. The benefit value
for this property is calculated as the average cost
for other properties to construct a private drain to
reach an outlet.

For this example, it is assumed that the cost to
connect a typical private drain (in this watershed) to
a sufficient outlet would involve 300 m of 150 mm
pipe at a cost of 54,500 (300 m x SrS/m).

Benefit Value for lncreased Market Value

A municipal drain can increase the market value of a

property. For this example, the engineer estimated:

. the value of drained farmland in the area
(excluding buildings) was 537,000/ha

. the value of undrained farmland in the area

was 53l,ooo/ha
. the net difference is an increased market value

of s6,000/ha
. the cost to install a private subsurface drainage

system is estimated $g,OOO/ha

The benefit value is calculated by subtracting
the private drainage costs from the increased
market value (56,00o/ha - Sg,ooo/rra = $g,ooo/ha).

The benefit value for the property is S3,000/ha x 15

[s = 945,000.

COST ESTIN|ATES AND ASSESSN4ENITS

Solution

The following benefit values are attributed to the
15 ha agricultural property, traversed by 200 m
of drain:

. benefit value for better surface water drainage =

$5,375

. benefit value for subsurface water drainage =

s2,000

. benefit value for direct connection = S+,SOO

. benefit value for increased market value =
S45,ooo

. Total benefit value = 556,875

This benefit value (556,875) is used to determine
benefit assessment in Part A, Chapter 9.5.3.

9.3.2 Outlet and lnjuting Liability
Assessments (Section 23)

General Principles of Outlet and
lnjuring Liability

Under common law, surface water has no right
of drainage. lf surface water is collected and
discharged on to a lower property, it can be a

liability. Lower property owners may protect their
property from surface water discharge by building
berms, dykes or other protective measures. The

drainage of surface water is not an inherent right for
all properties, but can be acquired through the use

of the Droinage Act, 1990.

Under the Drainage Act, 1990, this right is acquired
through the outlet and injuring liability assessments.

Outlet liability assessments may be levied for
construction completed to avoid the downstream
damages. lnjuring liability assessments are levied for
construction completed to address situations where
damages are occurring.

Outlet liability assessments
(Section 23{1))

Outlet liability assessments are made to lands and

roads to allow them the right of drainage into a

drainage system either directly or indirectly through
the medium of any other drainage works or of a

swale, ravine, creek or watercourse. To assess for
outlet liability, the engineer must be able to show
that either
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. the lands can be more effectively drained after
completion of the work than before because they
will have a new or improved outlet that they did
not have before; or

. the work is necessary in order to carry the drain
to a "sufficient outlet" so that the water can be
discharged safely and will do no injury to lands
or roads.

lnjuring liability (Section 23(21',

When an upstream property owner collects surface
water and causes it to flow upon and injure any
other land or road, the property owner may be
liable for damages under common law. When a

drainage system is constructed under the Drainage
Act, 7990, this upstream property owner may be
assessed for injuring liability.

To assess for injuring liability, the engineer must
be able to show that either

. the construction of the drainage system will
remove existing injury to downstream lands; or

. an allowance under Section 32 has been provided
to the injured lands rather than constructing a

drainage system to address the existing injury.

Assessments for both outlet liability and injuring
liability are based on the volume and rate of flow
of the water artificially caused to flow into the
drainage system from the lands and roads liable
for such assessments (Section 23(3)).

The engineer must consider if there have been any
activities on the land that have caused water to
artificially flow onto other lands and/or roads. lf
any activities have occurred that actually caused

the volume or rate of flow of water to increase,
then assess the lands or roads for outlet or injuring
liability. Examples include:

. land clearing

. cultivation of lands

. private subsurface drainage systems

. improved surface drainage systems

. roads

. subdivisions

. commercial, industrial or institutional activities
and structures

A component of the basis for outlet and injuring
liability assessments is the term "artificially caused
to flow." This introduces an uncertainty whether
properties that have natural drainage (e.g.,
wetlands, forested areas) should be assessed for
outlet liability. Some engineers will assess these
properties a small amount because the lands are
marginally connected to the drain (Section 23(1)).
Others will not assess these properties because
the land does not artificially cause water to flow
(Section 23(3)). ln deciding to assess outlet liability,
the engineer should consider whether there has

ever been a land use change or a ditch on an
adjacent property that has altered runoff.

Do not assess lands that generate no flow into the
drainage system. Examples may include extraction
pits (not discharging into the drain) and sinkholes.

Consider riparian properties that have the right to
drain into a natural watercourse. The decision to
assess or not assess riparian owners is controversial.
A referee decision indicates that riparian owners can

be assessed (O'Brien Referee Decision, 2002, Town
of Bradford-West Gwillimbury and Township of King
et. al. (www.canlii.org)). lf a decision is made to
assess riparian property owners, provide a rationale
for this decision in the report.

It is impossible to accurately determine the
volume and rate of flow from a property.
Therefore, most engineers use an equivalent
areas method of calculating the outlet or injuring
liability assessments.

DID YOU KNOW? Most
engineers today cornbine both
outlet arrd irrjurirrg liability
a$sessnrents. Errgi rreers
irrcreasingly avoid distinguishing
injuring liability assessnrerlts because it is
rlifficult to show clearly that downstream
larrds were previor"rsly being irrjLrred by water
being drained by artificial nreans"

?
I
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The Equivalent Areas Method to
Distinguish Volumes and Rate of Flow

The equivalent areas method is a technique used

to simplify the process of calculating the outlet or
injuring liability assessment. The liability assessment

on a parcel of land is based on the "volume and rate
of flow of water artificially caused to flow," which
varies with factors related to land use, soil type and

surface conditions (e.g., depressions, gradient and

land cover).

COST ESIi tuiATES AN D ASSESSiv|Ft\J IS

There are situations where a portion of a property
contributes surface water to the drain, but
subsurface water is directed out of the watershed.
There may also be situations where a property is not
within the watershed of a drain, but its subsurface
drainage system is connected to the drain (this

situation is called split drainage). An equivalent
area adjustment factor ranging from 0.33 to 0.67
can be used to acknowledge the reduction in the
volume and rate of water artificially caused to flow
to the drain.

Equlvalent Area
Adjustmont F€ctor

7-

0.67

1.33

0.83

1.33

2.O

1.33

0.5

o.2

0

Using the predominant land use in the watershed
as the benchmark, determine an appropriate factor
based on coefficients of runoff (runofffactor C) to
recognize different land uses, soil types and surface
conditions that exist in the watershed. An example
for developing the factors is provided in Table A9-1.

For the purpose ofthe table, cropped clay loam
soils with 1% gradients is the predominant land
use, soil and gradient in the particular watershed.
This was selected as the benchmark and assigned

an equivalent area value of 1. The equivalent area

adjustment factor for the other land use, soil and
gradients are calculated by proportioning the
C value.

The equivalent area adjustment factor = runoff
factor C/benchmark C

Table A9-1. Examples of Adjustment Factors in the Equivalent Area Method

Soll Type

Clay Loam

Clay Loam

Clay Loam

Clay Loam

Sands

Clay

Paved Road

Gravel Road

Muck/Organic

Muck/Organic

Gravel Pit
no artificial discharge)

0.5

DID YOU KNOW? A study
condrrctecl by MTO, lVlunicipal
Dralrrs -- Outlef Liability
Assessnrerrf Facfors for IWTO

Highway Righfs of Way slrowed
that tlre equivalent area adjustmetrt factor
for provirrcial h,ghways is calculatecl [:y

cleternrining the average C factor for tlte
roaclway by factoring the overall wiclth, the
width pavecl, the widtlt wilh gravel ancl the
wiclth in grass. The str:cly results are founcl

on tlre MTO website (orrtario.ca,,'nrto).

?
I

Galculatlon

o.3/o.3

0.2/o.3
0.4/o.3
o.t5/o.3
o.25/O.3

o.4/o.3
0.6/0.3
o.4/o.3

0.1510.3

0.06/0.3

0.0/0.3

Runoff
Factor G*

o.3

o.2

o.4

0.15

o.25

0.4

0.6

0.4

o.15

0.06

0.0

land Use

Clopped Aglicultural

Permanent Pasture

Cropped

Forest

Cropped Agricultural

Residential

Paved Local Road

Gravel Local Road

Cropped

Previously Cleared/Some Overflow

No Overflow, No Subsurface Connection

Gradlent

Lo/o

L/O

5o/o

Lo/o

7o/o

Io/o

O.2o/o

Depressional

Depressional

*Consult hydrologytables for a comprehensive listing of runoff factor C (Part B, Chapter 2).
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Exrrrple

J. Smith owns a property that is 15.6 ha in total that
drains into a drainage system. The land consists of
13.2 ha agricultural and 2.4 ha forest (Figure A9-2).
Of the agricultural land, subsurface drainage on 0.8
ha is directed out of the watershed.

rr,ratffihed

P*rimet*r Fact*r

Some properties with smaller acreages and
good natural drainage near the perimeter of
the watershed may be assessed for multiple
drain intervals and their overall assessment may
become unreasonably high. To address this,
a perimeter factor is applied to a property for
a fairer distribution of costs. This value could
typically range between 0.2 and 1.0, based
upon the engineer's opinion.

Some engineers do not apply this factor. ln this
case, eliminate the factor when calculating the
total adjusted area.

€quivalerri Length Factor

An equivalent length factor is used to account for
a property's use of a drain interval:

. lf a property is upstream of a drain interval
(uses the entire interval), assign an equivalent
length factor of 1.

. lf a property is downstream of a drain interval
(does not use the interval), assign an equivalent
length factor of 0.

. lf a property is located within an interval, it does
not make full use of the drain interval and should
not be assessed the full outlet/injuring liability
assessment. An equivalent length factor
is calculated and applied to the property.

Equlvalent Area
Calculation Equlvalent Area (ha)

12.4

o.4

1.2

L4.O

of
property
Uled out

I

.----.-\

\l\.1
I

Figure A9-2. Equivalent area calculation.

Table A9-2 calculates the equivalent area for this property.

Table A9-2. The Calculated Equivalent Area (example)

land Use

Agricultural

Split drainage

Forest

TOTAL

Actual Area (ha)

15.6

FovBst

0.5

0.5

1.0

Equivalent Area
Adlustment Factor

2.4

0.8

12.4

2.4 x O.5

O.8 x O.5

72.4 x I
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Example

A 30 ha property is at the downstream end of the
drain interval. lt should not be assessed at the
same rate as a property at the upstream end of
the interval for the liability assessment. This is

because it does not make use of the full length
of the interval. lt is determined that 10 ha of the
property outlets to the lower one-third of the drain,
5 ha outlets to the middle third (therefore uses

two-thirds of the interval), and the balance of 15 ha

drains through the full interval (Figure A9-3).

2/s

Figure A9-3. Equivalent lenglh calculation

Table A9-3 calculates the equivalent length for
this property.

Table A9-3. The Factor for Equivalent Length
(example)

Area (ha) Calculatlon

15 l-5 ha x 1.0 = 15.0

Total Acljusted Area

The total adjusted area for each property in an

interval is calculated using the equivalent area

calculated in Part A, Chapter 9.3.2 multiplied by

the perimeter factor (if applied) and equivalent
length factor.

9.3.3 Assessments for Special Benefit
(Section 24)

General Principles of Special Benefit
Assessments

Special benefits as defined by the Act are any

additional works or features included in the
construction, repair or improvement of the drainage
system that have no effect on the functioning of
the drainage system. The engineer may assess

a property for a special benefit where a feature
provides value only to the individual owner and not
the entire watershed and/or where it is not required

for normal use of the property (Figures A9-4
to A9-5).

Some examples may be:

. an extra-long crossing

. special surface treatment over a crossing

. aesthetic features (e.g., decorative crossing end

walls, coloured stone, plantings)

. lawn piping (enclosing an existing drain through
a lawn)

. stripping of top soil, applying excavated material

and replacing the top soil

. relocation or realignment of the drain for the
benefit of one specific property

. additional private connections (e.g., surface
water inlets, rock chutes, tile outlet pipes)

. extra structures to allow for future private
connections to a piped drain

. private utilities

oo
a
E
e
@

;
ED
o
Ej
o
E

)s

5 5 ha x 0.67 = 3.33

10 10 ha x 0.33 = 3.33

Total = 30 Total = 21.66

The equivalent length factor is 2I.66/30 ha = 0.72

t--T--r--r-1--
tltll

)
I
I
I
I
I
I

\\\\\\\\

for 10'acres 
\r\\\

tct615
I
I

10 acres \\

l.
I
I
I
I

--7--7--7-
Oulet for 5 acres

rs aicresl
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ttt
tll

tt,

Proportion of
lnterval Used

1.0

o.67

0.33
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Figure A9-4. A crossing with decorative end walls.

Source: M u nici pality of Ch atham-Kent, Ontario.

Figure A9-5. A private crossing with an asphalt
surface (side view).

Source; M unicipality of Chatha m-Kent, Ontario.

'(: . ..i-s",,ar !:

Figure A9-6. A private crossing with an asphalt
surface.

Source; M u ni ci pa I ity of Ch ath a m-Ke nt, O nta ri o.

There are situations where, in the engineer's
opinion, the cost of a single drain feature could
be assessed using any combination of benefit and
special benefit to the property owner or outlet
liability to the upstream owners. The engineer
should document these decisions in the report.

Normally costs on a drainage project are pro-
rated, but the engineer may decide, based on the
value and uniqueness of the feature, to make an
exception for the cost of special benefit features.
lf the cost of the special benefit feature is not to
be pro-rated, keep the costs of the special benefit
feature separate and assess the actual cost to the
property owner. lf a portion is not to be pro-rated,
provide rationale in the report to calculate the cost
ofthe benefit and the special benefit assessed
to the property owner and the remaining costs
assessed to the watershed.

Example

The owner of a property requested that an existing
9 m crossing be replaced with a culvert 13 m long
due their equipment requirements. The engineer
determined that it was reasonable to provide the
owner with a crossing, but that the culvert only
needed to be 9 m long. The engineer was of the
following opinion:

. The cost of the 4 m additional length should be
assessed as a special benefit.

. The cost of the 9 m length should be assessed as

benefit and outlet liability. The engineer decided
that 40% of this cost is assessed as benefit and
the remainder (50%) as outlet liability.

. All assessments are pro-ratable.

DID YOU KNOW? Tlre actual
cost of a clrainage works
rrvill tliffer f rorrr the cost
estinratecl by the engineer. This
clifference irr cost is applied
proportionaiely to all assessed properties
basecl or.r tlre assessnrents irr tlre errgineer's
report. This practice is krrowrr as pro-rating
tlte cost.

?
I

DID YOU KNOW? ADIP policies
identify sorne cost itenrs ie.g.,
secorrcl crossirrgl that are
not eligible lclr tlre provincial
grant. lndicate tlrese iterns irr

tlre report.

?
*
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Proposed work cost estimate:
13 m pipe culvert with cost of S12,000

Special benefit assessment to property

@m/L3 m = 0.3 of totalcost):
S3,6oo

Remaining cost to drain

Sa,+oo

Benefit assessment to property (4O% of 58,400)
s3,360

Outlet liability assessment to the upstream
watershed (6o% of 58,400) Ss,o+o

9,3.4 lncrease in Cost Due to Public
Utilities and Roads (Section 26)

General Prirrciples of Section 26
Assessments

lf they own land, road authorities and public utilities
are assessed similar to other property owners.

Regardless of whether they own land, the road

authority and public utilities are assessed all the
increase of the actual cost of the drainage system

caused by the existence of the road or public

utility. This is often called a special assessment
(Section 26).

There may be debate over who pays these
additional costs because of:

. the application of the provincial Drainoge Act,
1990 to federally chartered bodies

. Franchise Agreements (Part C, Chapter 8)

. the provisions of the Public Service Works on

Highwoys Act, 1990

. Municipal Access Agreements under the federal
Te I eco m m u nicatio ns Act, 1996

It is the duty of the municipality, in consultation
with the road authority or public utility, to
determine how the assessment will be paid. These

details are not included in the engineer's report.

COST ESTII\IATES AND ASSFSSfulE\]TS

Section 26 normally applies where a drain crosses or
proposes to cross a road or public utility. However,

there may also be increased costs from a drain
running adjacent to a road or public utility or by
following a different route to avoid a crossing of the
road or public utility.

DID YOU KNOW? Aclvise tlie
rnunicipality that they shoulcl
tender separately or provicle a

specific line item in the tender
for works involving a public
rutility or road authority to facilitate the
calculatioi'r of actLtal costs. The separate
tendei can be cancellecl or tlre corrstrttctiotr
lirre itern renroved. slroulcl the utility or
road autlrority decicle to cotnplete tlte work
tlrenrselves (Sectioir 69). The nturricipality
shoulci also errsure the terrder allows fot
calculation of r"rnit costs of works acljacent
to tlre road or public utility to allow for
actual equivalent dtairr costirtg.

?
I

DID YOU KNOW? Roacl

authority is defined in Sectian 1
of the Drblnage Acf. -1.990 ancl

includes all public roacls suclr
as nrunici;:al. courtty. regiorlal
ancl provincial roacls. lt cloes not irtclucle
private roads.

?
I

DID YOU KNOW? Public
utility is defined in Section
l- of the Drainage Act. 1990
and includes services such as
railways, telephone. rratural
gas. electricity, water, sewers or any other
works thirl sr"rpply the general public with
necessities or conveniences {e.9.. cable TV)

It does not iirclude private utilities.

?t
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Estimating the Total Cost and the lncrease
in Cost

The following is a suggested four-step process

to apply Section 26 when preparing the
assessment schedules.

1. Estimate the construction cost for the section
(or interval) of the drain that includes the road
or public utility.

2. Estimate the construction cost of the same
section of drain, assuming that the road or
public utility was not present (equivalent drain
cost). Provide a rationale for the equivalent
drain cost to be used.

3. Estimate the engineering and eligible municipal
administration cost:

a) associated with the construction of a road
or public utility crossing

b) assuming that the road or public utility
was not present

Determine the increased costs due to the presence
of the road or public utility by subtracting b) from a)
Maintain record of the actual engineering and
eligible municipal administration costs for
fi nal cost calculations.

4. Calculate the Section 26 assessment by taking
the estimated cost from Step 1, subtracting the
equivalent drain cost from Step 2 and adding
the additional engineering and administrative
costs from Step 3.

Presenting the Estimated Special
Assessments in the Report

The engineer should include the following in
the report:

. A summary of the authority of Section 25 of
the Droinage Act, L990 that indicates that the
increase in cost caused by road or public utility
is to be assessed to them. Lands exempt from
taxation are still assessed and must pay their
Section 25 assessment.

. A summary of Section 69 of the Drainoge Act,
1990 that provides the option for a public utility
or road authority to perform the work on their
right-of-way themselves. This may not eliminate
a special assessment, since increased engineering
and eligible municipal administration costs may
still apply.

. lnclude a table that shows the calculations of the
estimated increase in costs.

Calculating the Actual lncrease

After construction, it is the actual increase in cost
that is charged to the road authority or public utility
While determining the actual costs is a municipal
responsibility, the engineer may be asked to assist.
The same four-step process to calculate the Section
25 assessment should be repeated with actual
costs. This can conveniently be done as shown in
Table A9-2. The engineer must separately identify
and document:

the actual construction cost for the section of the
drain that includes the road or public utility

an updated equivalent drain cost based on the
tendering for the work completed in the adjacent
land use

the actual increased engineering and
administration fees as tracked through report
processing and construction

Example of a Special Assessment
Calculation

Existing conditions

At a road crossing, the land on each side ofthe road
is agricultural and is serviced by a 450 mm pipe
that flows towards and crosses the road. There is

an existing catch basin (A) upstream ofthe road to
catch roadside drainage. At the downstream side of
the road, a 300 mm pipe drain, servicing agricultural
land, is connected with an existing catch basin (B).

Downstream of the connection is a 525 mm pipe
drain. The road right-of-way (ROW) is 20 m wide,
but the pipe crosses the road diagonally and is 29 m
in length (Figure A9-7).
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Figure A9-7. Existing conditions.

Design without the road

With or without the road, there is a need to replace
the existing:

. catch basin (B)

. 300 mm pipe with a 450 mm pipe

. 525 mm pipe with a 900 mm pipe

lf the road did not exist, the engineer has

determined drainage could be provided by twinning
the existing 450 mm pipe drain with a new 600 mm
diameter concrete tile drain (Figure A9-8).

/ ,'t{o8oom

'--7- 
aP'd*t'

,' Exlstln! 450 mm
' DlPe (traln

I

Existlng €tchbosln (A)

tld 450 no
pllc dEln

flfl cstchb-lt (Bl

t{d9(mm
pbc Aan ,

Figure A9-8. Design without the road.

Design with the roacl

Rather than having two pipe crossings, the
township requested a single 900 mm high-density
polyethylene pipe to replace the existing 450 mm
pipe and the proposed 600 mm pipe. Catch basin
(A) must be replaced with a larger catch basin due
to this request (Figure A9-9).

t,;
,',,- Existng 450 hm

/ r' PiPe dmtn

t,'

.' Eisiln! 45O mm
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,
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f{dg(Xrm
dp. d&r ,

Figure A9-9. Design with the road
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Question
a) What is the estimated Section 26 special assessment against the road authority?

The estimated costs are shown in Table A9-4

Table A9-4. Estimated Special Assessment

Estlmated Costs

Stop 1:
Constructlon wlth Road

29 m x 900 mm high-density
polyethylene pipe (openrut method)
with granular backfill & surface

29 m @ $300/m + $1,300 for granular
= $10,000

Item

900 mm high-density polyethylene pipe complete with granular

900 x 1800 mm catch basin

600 mm concrete tile as tendered for 29 m

Additional engineering and eligible municipal administration costs at construction

Engineering and eligible municipal administration costs up to report submission

Add one additional 900 x 1800 mm
ditch inlet catch basin = $4,000

$14,000 $19,2OO (+ net HST)

Solution

The estimated Section 26 special assessment against thp road authority is 519,200 (+ net HST).

After the report was presented and adopted by municipal council, the project was tendered. The selected
contractor provided the costs as shown in Table A9-5.

Table A9-5. Gomparison of Estimated and Actual Costs

Goet Gomparleon

Step 4:
Estlmsted Spoclal

Ascessmsni

Stepl-Step2+Step3=
Step 4
= $14,000 - $1,800 +
$7,000

Estlmated
Costs

$10,000

$4,000

$1,800

$3,000

$1,800

29 m x 600 mm concrete tile

29@$62/m=$1,798
Rounded to $1,800

Step 2:
Gomtructlon wlttout Road

( Equlvalent Draln Gostl

$7,000

Design, estimating,
inspections and
administrative, etc. costs
above and beyond what
would be required for
the equivalent drain
in a field setting

$4,000 was incurred up
to report submission, and
$3,000 is expected to be
incurred at construction.

Step 3:
Addltlonal Englneerlng
and Ellglble Munlclpal
Admlnlstratlve Costs

$4,000

$3,250

$1,885

$2,750

$11,500

Actual Cost
(ftom Tenderl
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Question
b)What is the actual Section 26 special assessment levied to the road authority?

After construction of the drain, the actual special assessment calculations are made with the actual construction,
engineering and eligible municipal administration costs as shown in Table 49-6.

Table A9-6. Actual Special Assessment

Actual Cosb (from Tender)

$14,250

Solntion

The actual Section 26 special assessment levied to the road authority is S19,615 (+ net HST)

Step 1:
Gongtructlon wltfi Foad

29 m x 900 mm high-density
polyethylene pipe (open-cut
method) with granular backfill
and surface

Lump sum = $tt,S00 +
900 x 1800 mm catch basin
$2,750

9.4 lnstructions fot Specific Situations

9.4.t Block Assessments (Section 25)

The Drainoge Act, 1"990 requires that each property
be assessed individually. Section 25 provides an

exception to this principle by allowing a built-up
area to be assessed as one block. This exception
is only implemented if municipal council passes

a resolution directing the engineer to assess as

a block.

Step 4:
Actual Spsclal Asso3smont

Stepl-Step2+SteP3=
Step 4

= $1-4,250 - $1,885 + $7,250

$19,615 (+ net HST)

Block assessments are used when it is impractical

to assess each property individually. For example,
if there is a hamlet in the watershed of a municipal
drain, each residential property must be assessed.

The engineering cost to assess each of these
properties individually may be Breater than the
assessment that would be levied. The application of
Section 25 allows the engineer to assess the group

of properties as a single block (Figure A9-10).

Step 3:
Mdttlonal Englnooilng and

Ellglblo Munlclpal Admlnlstre
tlve Goetc

Actual additional design,
estimating, inspections and
administrative costs, etc.

Report Phase
$4,000
Construction Phase
$3,250

$7,250

step 2:
Gongtructlon wlthont Road

(Equlvalont Draln Gost)

29 m x 600 mm concrete pipe

29m@$65/m=$1,885

$1,885

DID YOU KNOW?
Built-up area is clefined
in Section 1 of tlte
Drainage Act, L990.

?
I
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Figure A9-10. A plan showing a block or
built-up area.

The municipality recovers the block assessment
by levying each property within the built-up area
proportionally on assessed value (i.e., the individual
property assessed value divided by the block's total
assessed value after the public road proportion
is deducted).

The suggested procedure in making a block
assessment is as follows:

. ldentify area(s) that could be assessed as a block

. Recommend that municipal council pass a
resolution directing the engineer to assess the
built-up area as a block.

. Once authorized by the council:

o calculate an assessment for the block

o assign the proportion of the block assessment
to be charged against the public roads

o show the outline of the block(s) on the plan;
consider including the lot and road fabric and
a listing of properties (by roll numbers) within
the block

9.4.2 Assessing Land in Another
Mrrrricipality (Sections 27 ancl 28l'

A drain must be continued downstream to a

sufficient outlet (Section 15), even if it is required
to extend beyond the limits of the initiating
municipality (Section 20). The engineer is allowed
to assess those lands in any downstream
municipality (Section 27).

For situations where lands in an upstream
municipality are in the watershed of a proposed
drainage system, the engineer may assess those
lands in the upstream municipality (Section 28).

The engineer is required to list separately:

. the estimated cost of the drainage system in
each municipality

. the estimated cost of the drainage system to
roads and lands that form municipal boundaries

. the total of assessments in each municipality
(Section 37)

Listing the assessments within each municipality
is needed for the municipality to recover the costs
of the drain. However, the engineer should assess

the drain as one watershed, regardless of municipal
boundaries. As a result, there is no requirement that
the total assessments in a municipality equal the
total cost of the work in that municipality.

9.5 Distributing the Costs

9.5.1 General

Once the total estimated cost of the project is

known, the engineer should confirm the benefits
of the project are greater than the cost. lf they are
not, the engineer should write a Section 40 report
to stop proceedings under the Act (Part A, Chapter
13). lf the benefits exceed the cost, then assign a

share of the cost to individual properties, roads
and public utilities. The assessment of the cost is
important because it allows the municipality the
ability to recover their expenditures for the project
ln assigning these costs, the engineer is required
to follow the assessment principles provided in the
Drainoge Act, 1990 and summarized in Section 9.3.
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lnterested parties may pressure the engineer when
the engineer is assigning project costs to individual
property owners. The engineer must exercise
independent judgement and not be influenced by:

. the allowances provided to a property

. the ability of a property owner to pay

the assessment

. contractual arrangements made between
property owners and other parties

. any additional sources of funding that may be
available for the project (e.g., Ducks Unlimited,
conservation authority, government agencies)

. the property tax status (i.e., property tax exempt
properties should still be assessed)

r grant eligibility for agricultural properties (ADIP)

9.5.2 Crossings on Private Property

The cost of crossings on private properties is

assessed by engineers in a variety of combinations
of benefit, special benefit or outlet liability. The

assessment of costs for private crossings can be

contentious. The methodology used is dependent
upon the specific circumstances but should be

consistent throughout the entire length of the
drain. The engineer should consider the following
factors that influence whether to assess a particular
crossing under:

a) Benefit assessments:

. number of crossings on the property

. the need for a crossing (resulting from
a severance)

b) Special benefit assessments:

. additional length of crossing beyond the
standard length

. surface type (e.g., gravel, pavement)

. high-strength pipe to accommodate a

property's crossing needs

. decorative features

c) Outlet liability assessments:

. upstream watershed area that contributes
to the size of crossing

. total number of crossings on the drain

COST ESTII\]ATES AND ASSESSfuIENJTS

When assessing the cost of crossings on private
property, it is recommended that the engineer
consult with other experienced engineers,
standard practices of the engineering firm,
and municipal staff For projects involving
multiple crossings, consult the presentation
Drain Crossing Assessmentt Antonio Peralta,

P. Eng., N. J. Peralta Engineering Ltd., 2014
(wwwlanddrainageengineers.com).

9.5.3 Assessment Schedules for Drain

Construction Projects

The engineer is required to assess properties,
roads and utilities for the applicable benefit, outlet
and injuring liability, special benefit and special
assessments. The rational for the assessment must
be defendable to those assessed and appeal bodies

ln establishing an assessment for the construction
of a drain, it is recommended that the engineer
consider the following procedure.

Step 1. Divide the project into intervals

Divide the total length of the proposed drain into
intervals. These intervals can be determined by:

. recognizable features such as roadways, railways
and property lines (in most cases, separate
intervals for roads could be created to assist

special assessment calculations)

. recognizable watershed features such as branch
drains, private drains or other locations where
sub-watersheds enter the drainage system

. locations where private drainage systems are

incorporated into the municipal drainage system

Suggested intervals lengths are between 300 m
and 1,000 m.

Step 2. Determine the cost of each interval

Create an equivalent area and lengths table, and

then complete the hydrology, hydraulics and drain
design by:

. calculating allowances

. estimating other costs (construction,
engineering, eligible municipal administration
and contingency):
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o Determine the construction cost of each of
these intervals. The costs for allowances,
engineering, eligible municipal administration
and contingency for each interval are generally
proportioned consistent with the construction
costs, unless increased costs were incurred in
specific intervals.

Step 3. Calculate special benefits and
special assessments

Calculate any special benefits and special
assessments, and deduct these assessments
from the total cost. This is the net interval cost.

Step 4. Select the split between benefit
assessment and outlet liability for each
interval

Determine the approximate and fair proportions
of the net interval cost that should be assessed
as benefit and as outlet liability. This is the most
difficult decision to make in an assessment
procedure. This is a judgement call that should
take the following points into consideration:

. the proportions of costs assigned as benefit
should be real and justifiable

. all assessments should be fair when compared
to each other

. the proportion to be assigned as benefit may vary
from IO%-2O% at the downstream interval to up
lo 8O%-9A% at the upper interval

Calculate the interval benefit (lB) and interval outlet
liability, where interval benefit is the cost to be
assessed as benefit to the properties in the interval.

$tep 5. Determine benefit value for
individual propertie$

Estimate a benefit value (in dollars) that the drain
interval will provide to each property (Part A,
Chapter 9.3.1). Compare the benefit values to test
for fairness.

Step 6. Calculate the benefit assessments
to each property

Benefit Assessment = ffi*tn
Where

Interval Benefit (lB) is the cost to be assessed as

benefit to the properties.

Benefit Value (BV) is the actual value the drain
interval provides to a property.

BV is the proportion of benefit value for

IBV eacnproperty.

Benefit Assessment refers to the share of the
cost for the drain interval assessed as benefit to
a property.

Step 7. Divide the interval outlet liability
Using the method described in Section 9.3.2,
divide the interval outlet liability between all the
properties that contribute water into this interval
of the drain.

Example of proportioning benefit

A drain interval traverses three properties: A, B
and C (Figure 49-11). After deducting the special
benefits and special assessments, the net interval
cost is $50,000 (steps 1-3).

Pruporty I PlopoltyA

Prcperty G

Road
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Calculate the benefit assessments to each property
using Steps 4-6:

Step 4
. the split between benefit assessment and outlet

liability is 20:80

. the interval benefit (lB) is 20% x 550,000 =

slo,ooo
. the interval outlet liability is 8O% x $50,000 =

S40,ooo

Step 5

. Property A receives a 556,825 benefit value
(see example from Part A, Chapter 9.3.1)

. Property B receives a 564,532 benefit value

. Property C receives an $tL,287 benefit value

Step 6
. based on the estimated benefit value to the three

properties, the total benefit value of the interval
is s132,694 (IBV))

Property A
. Estimated Benefit Value= $56,875

Benef it Assessment = ffitn
. Benefit Assessment = $56,875/$132,694 x $10,000

= O.429 x $10,000
= $a,29o

Property B
. Estimated Benefit Value = $64,532

Bene fit Assessment : ffiln
Benefit Assessment = $64,532/$732,694 x $10,000
= 0.486 x $10,000
= $a,860

COST ESTI I\IATES AND .ASSESSfuIEi\TS

Property C
. Estimated benefit value = $11-,287

Benefit Assessment = ffi*tB
Benefit assessment = $11,287/$L32,694 x $10,000
= 0.085 x $10,000
= $850

DID YOU KNOW? There is

an alterrrative approach to
calculating benefit assessment

{Step 6)" Afier the benefit
values are calculated (Step 5).
they are reducecl proportionally to arrive at
a preliminary benefit assessment for each
property. The benefit assessments for tlre
properties in llre interval are totalled, and
tlre percentage of benefit assessment to
total cost of the irtterval is cornpared
to the original target in Step 4:
. lf the percentage is close to lhe target,

ihen the preliminary benefit assessments
are accepted.

. lf not, therr furtlrer acljustments to the
benefit assessnrents against individual
properties are necessar-v. The final
adjustments to the benefit assesstllent
are to ensLrre a fair distritrutiorr of cost
to all properties.

Step 7
Divicle the interval outlet liability;
. Usirrg the rnetltod described in Section

9.3.2, clivide the interval outlet liability
between all the properties tlrat cotttribtlte
waler into this irrtetval of tlre draitr.

?
I

79



PART A APPLICATIONT OF Tl-1E DRAIi\tAGE ACT REOLII-lE\/ENTTS

9.5.4 Assessment Schedules for Drain
lmprovement Projects

When appointed to make improvements to an
existing drain, the engineer should review the
assessments and allowances in the previous
engineer's reports (Section 34). Based on the
review, the engineer may:

. use the existing assessment to pro-rate costs

. adjust the existing assessment

. develop a new assessment (Part A, Chapter 9.5.3)

Pro-Rated Assessment

A pro-rated assessment uses the assessment
schedule from the current report adopted by by-law
to pro-rate the cost to all the properties in exactly
the same proportion. Use this method only if the
following five conditions exist.

1. The work is strictly the repair, maintenance
or improvement of the entire existing
municipal drain.

2. The work covers the same section of the drain
as the current report.

3. The work to be done is similar in all respects
to the work under the current report; no new
features are being added (e.g., new bridges,
culverts, erosion control or surface water inlets).

4. The conditions and land use in the watershed
have not substantially changed.

5. The assessment in the current report is fair and
usable under the present circumstances.

When using the pro-rated method, the engineer's
report for the improvement should show:

. The benefit, outlet liability and injuring liability
assessments from the current report

. The new amounts assessed to the properties

Acljust the Existing Assessment
(Section 34)

lf an existing assessment cannot be used in its
originalform, it may be practical to adjust it where
minor changes have occurred within the watershed.
The minor changes can include severances, land use
changes and property additions to a drain, where
the changes do not significantly impact the design
of the drain.

State how the existing assessment was adjusted to
accommodate the minor changes in the watershed.

Develop a New Assessment

lf the existing assessment cannot be used even with
adjustments, develop a new assessment schedule
similar to a drain construction project (Part A,

Chapter 9.5.3).

9.5.5 Assessment Schedules for Future
Maintenance and Repair

The cost of future maintenance and repair (Section
741 and minor improvements to a drain (Section
77(1)) (referred to as "maintenance") may be
assessed to properties in the same proportions as

the assessments for construction or improvement
of the drain. However, in developing a report for
the construction or improvement of a drain, the
engineer may determine that these future costs be
proportioned on a basis different than the original
assessment schedule (Section 38).

Maintenance is a municipal responsibility carried
out by the drainage superintendent. The engineer
should consult with the drainage superintendent
during the preparation of the maintenance
assessment schedules to determine and consider
the local practices and preferences for billing
out costs.

The engineer should clearly identify in the report
how maintenance costs are to be assessed.
0ptions include:

. basing maintenance costs on the construction
or improvement assessment schedule
without modifications

. basing maintenance costs on the construction
or improvement assessment schedule with
modifications that are detailed in the report

. developing a new assessment schedule
specifically for maintenance costs (Section 35)

When developing a new assessment schedule
specifically for maintenance costs, the engineer
could complete the following steps for each interval

1. Estimate a hypothetical maintenance cost for
future work.
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2. Review the previously determined proportions
for benefit and outlet liability used for
construction. Adjust the proportion of benefit
and outlet liability for maintenance based on
the engineer's opinion.

3. Allocate the benefit portion to the benefitting
properties (Part A, Chapter 9.5.3).

4. The remaining cost is allocated as outlet liability
to all properties:

a) calculate the outlet liability rate in S/ha

b) allocate the outlet liability to all properties
based on the total adjusted area
(Part A, Chapter 9.3.2)

5. Determine the total maintenance assessment

for each property by adding together the
benefit assessments and outlet liability
assessments of each interval.

Provide instructions for using the future,
maintenance and repair assessment schedules.
lf applicable, provide instructions on assessing

maintenance costs of other features such as:

. special benefit items

. private crossings

. ro?d, railway and utility crossings

It is important to differentiate between repair and
replacement of the crossing structure and flushing
of a crossing. lt is recommended that the engineer

. assess the full cost of repairs of the crossing
structure to the road, railway or public utility
(Section 25)

. distribute the cost for flushing or crossing
cleanout between the road, railway or public

utility and the upstream property owners

9.5.6 Fairness Test

The engineer must be prepared to confidently
defend the assessment to any property. After
any assessments have been developed for the
entire drain, the engineer should ensure that the
assessment schedules (drain construction, drain
improvement and drain maintenance and repair)
are fair to all concerned. Conduct a fairness test
to compare relative assessments on all properties
throughout the watershed by:

. comparing benefit assessments per benefiting
area on adjacent properties

COST ESTINIATES AND .ASSESSfuIEN]TS

. comparing outlet liability assessments on
adjacent properties

. comparing the assessment per hectare on

adjacent properties

. performing a broader review of assessments on

all properties

When performing the fairness test, the engineer
should identify why the assessments may be

different on adjacent properties (e.g., different land

uses or types of drains). Situations where the overall

assessment per hectare should be less include:

. properties where an open drain is constructed

. properties not cultivated or requiring drainage,
such as a depressional area, wetland or woodlot

For properties where a piped drain is constructed,
the overall assessment per hectare could be:

. similar when property values, crop values
and tiling costs are consistent throughout
the watershed

. greater at the downstream end of a project,
since lands that would otherwise be flooded
are workable

. greater at the upstream end of a project, since

the water generated from the property uses the
entire length of the drain

Once the draft assessments are reviewed, the
engineer may adjust factors such as the proportions
between benefit and outlet for each drain interval

and the perimeter factor for specific properties. This

iterative process will generate a final assessment

schedule that is fair to all properties.

A case study is provided in Part A, Chapter 15

to demonstrate these principles of creating an

assessment schedule.

DID YOU KNOW? ThE

assessment info rmatiorr
generated in this section
is useful to cletermitre tlre
cost-effectiveness of the prr:ject.
This analysis is useful for any cost benefit
appeal to the Triburral under Section 48(1-)(a).

?
I
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9.6 The Assessment Schedule

9.6.1 Requirements of the
Drainage Act, 799O

After the engineer has performed all the detailed
calculations to assess properties, the Drainoge Act,
L990 prouides specific instructions on the reporting
of assessments. The engineer is required to develop
a table called an assessment schedule that includes
a column for each assessment type and a row for
each assessed property (Sections 21 and 35).

ln creating the schedule, the engineer must do
the following:

. Show the assessments as dollar values. The
engineer has the option to also include the
percentage of the total cost that each property
is assessed (Section 35).

. lnclude the number of hectares affected (the area
of property within the watershed) for each parcel
of land assessed (Section 36). Consider showing
the hectares affected in a separate column in the
assessment schedule.

. Group all properties within each municipality
together within the schedule (Section 37).

. lndicate the properties that are not agricultural
lands (Section 37). Many engineers indicate the
non-agricultural use with an asterisk in the row
opposite the property.

. List as a separate row the cost of any lateral drain,
which is a drain located on one property only and
designed for the drainage of that one property
(Section 37).

9.6.2 Suggested Format for an
Assessment Schedule

The assessment schedule presents the information
required under the Act and provides property
owners with an understanding of how the total
assessment has been calculated. The following table
(Table A9-7) is a suggested format for displaying the
assessments to be levied against properties, roads
and utilities for a drainage project.

lf there are very few properties receiving a special
benefit or special assessment, consider presenting
this information as a line item rather than in
a column.

9.6.3 Other Considerations for
Assessment Schedules

The assessment schedule should not include
columns for allowance, grant or net assessment for
the following reasons:

. lncluding allowances and grants may lead
property owners to incorrectly conclude that the
only cost to them on the project is the amount
remaining after the allowances are subtracted
from the assessment.

. lncluding net assessments may lead property
owners to incorrectly conclude that their
assessments are unfair in comparison to
their neighbours.

At the meeting to consider the report, property
owners may want to know what their net
assessments are. The engineer can provide a
supplemental table for information purposes only,
not included as part of the report.

Some municipalities may request that a minimum
assessment be imposed on properties to cover
eligible municipal administrative costs.

DID YOU KNOW? The following
are rrot eligible for gratrts under
tlte Dralnag'e Acf, 1990:
. non-agricultrrral lands

(Section 85)
. lateral clrairrs iSection 86)
. agricultural lrrrrds owned

lry airy level of goventn'lent
(Section BG)

?
o
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Table A9-7. Suggested Format for an Assessment Schedule

lnltiating Municipality A

Gonceeslon

Geographic Municipality A

Property 1

Property 2

Geographic Municipality B

Property 3

Property 4

Total Assessment on Lands

Road X

Road Y

Total Assessment on Roads

Total Assessment for Municipality A

Other Municipality B

Gonceglon

Notes:
1 A roll number is made up of 19 digits separated into six different components.
For example, AABB-CCC-DDD-EEEEE-FFFF represents :

. M - County or Municipal District

. BB - Municipality

. CCC - Ward

. DDD - Area Subcenterision

. EEEEE - Street Subcenterision

. FFFF - Plate number (formerly used in realty/business assessments)

The firstthree components can be included as a header in the roll number column.

The next two components describe the property and should be listed beside the property being assessed.

The sixth component is generally not used for assessment purposes.

2 This is the area of the property that is in the watershed for the particular drain.

3 See Part A, Chapter 9.3.1 for details on benefit.

4 See Part A, Chapter 9.3.2 fot details on outlet liability.

5 See Part A, Chapter 9.3.3 for details on special benefit.

6 See Part A, Chapter 9.3.4 for details on special assessment.

7 Total assessment is the sum of benefit, outlet liability, special benefit and special assessment for a property.

COST EST} |\IATES ;\I.ID i\.SSTSSfuI ENTS

Total
Asessment?

Total
Agsassment?

Speclal
Assogsmefitg

Speclal
Eenelltr

Outlet
UabllltfSeneflfAliected

Arga2
OwnerRoll l[o.1

AABB-CCC

DDD-EEEEE

Lot or Part

Spsclal
ASgcg3ment6

Speclal
Beneflf

Outlot
Uablllty,BeneflfAffeciod

AteazOwnerRoll I{o.1lol or Part
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CHAPTER 10

PROCESSING THE REPORT

10.1 Introduction
Processing the report is a term used to describe the
activities between when the report is completed
and the adoption by by-law.

The municipality will often request the involvement
of the engineer to ensure that the project is brought
to successful completion and to maintain eligibility
for grants under the Droinage Act, 7990.The
engineer may be requested to:

. attend the meeting of the council where the
report is considered (Section 42) to:

o present a summary of the report

o provide advice on the validity of the petition

o advise on cost recovery if the petition fails
(Sections 43 and 44)

o advise on cost recovery for a terminated drain
improvement report

o participate in the court of revision (Section 46)

o amend the report (Section 57)

o participate in the appeal hearings
(Part A, Chapter 11)

10.2 Meeting to Consider the Report
After filing the report, the council hosts a meeting
to consider the report (Figures A10-1 and 410-2).
Property owners within the drainage watershed
and involved agencies are invited to attend and
participate. The purpose of the meeting is to
present and respond to questions about the report
and determine outcomes but not to discuss details
of individual assessments. This meeting may be
contentious, and it is important to be prepared
and maintain a professional manner.

MeetinE to
consider

final report
4L44

Maybe No P€tttlonors have rlght of
appeal to Tdbunal 45(2)Fn

Figure A10-1. Section 4 process for the meeting
to conslder the report.

No

Yes

Yes

E
E
.g

oooE

o
!
oo

Cilnci, gives ownqs opportunity
to add G withdraw names

trom the petition 42

Sholld the project
proceed?

Council provisionally adopts
the report tly by-law 45(1)

44

Council:

DID YOU KNOW? Sonre
tnunicipal councils have usecl

the autlrority of the Municipal
Act.20OI to appoirrt Drairrage
Boarcls to carry out some of tlre
courrcil's resporrsibilities under
the Dralnage Act. 1.990.

?
a
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Meeting to
consider

final report
4L44

Maybe

F
|o

Flgure A10-2. Sectlon 78 process for the meetlng
to consider the report.

Before the Meeting to Consider the Report

The engineer should:

. provide the clerk with a list of individuals and

agencies to be notified for the meeting as

required by Sections 47(Il,47(2) and 41(3)

. determine the engineer's role at the meeting,
in consultation with the municipality

. if requested to give an overview of the project,
prepare a presentation that includes drawings
to communicat6 the design features

During the Meeting to Consider the Report

The engineer should:

. lf requested, provide an overview of the report

. be prepared to respond to questions

. if new information becomes available,
acknowledge that more research or investigation
may be necessary to determine its effect on
the project

For drainage projects initiated by petition
(Section 4), the meeting chair must give property
owners within the area requiring drainage the
option to add or withdraw their names from
the petition.

PROCESSI\IG THE REPORT

Next Steps

There are four possible outcomes that the council

can decide upon at the meeting. The engineer may
be asked to advise the council on these outcomes.

Outcome 1: Petition is no longer valid
(Sections 42 and 431

This outcome is only applicable to drainage projects

initiated by petition (Section 4). ln the case where
property owners modify the petition by adding or
withdrawing their names, the engineer:

o ryl?v be asked to re-evaluate the sufficiency of
the petition using information that the engineer
previously gathered

. can advise the council that the meeting may
have to be adjourned until the sufficiency of
the modified petition is evaluated

. may be asked to assist in determining the sharing
of the costs that were incurred to date, if the
petition is no longer valid and the project is

terminated (Section 43)

lf the petition remains valid or the report is for a

drain improvement project (Section 78), the council
can choose:

. Outcome 2 - stop the proceedings

. Outcome 3 - refer the report back to
the engineer

. Outcome 4 - provisionally adopt the report

Outcome 2: The council stops the
proceeding {Section 45(2))

lf the council decides not to provisionally adopt the
report by by-law, the council stops the proceedings

and terminates the project. The engineer should
advise the council of the following points:

. This decision can be appealed to the Tribunal
(Section 4s(2)).

. There is no authority to recover the engineering
costs for a project initiated by petition. Cost

recovery for a drain improvement project initiated
by the council (Section 78) is covered in Part A,

Chapter tO.2.7.

. There are no Drainage Act, 7990 grants available
for costs incurred.

No

!o
o
o

oo
o
d,

Yes

o
Jg
G€

council gives owners
opportunity to provide input
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Outconne 3: The coultcil refers the report
back to the engineer (Section 57)
When the council refers the report back, the
engineer should:

. ensure that the council's instructions are not
interfering with the requirement for the engineer
to be fair and impartial and to submit a true
report (Section 11)

. decide if another on-site meeting is needed and,
if so, identify the property owners, agencies
and/or authorities that should attend

. determine what areas of the project should be
reviewed in the field

. review the issues of concern, and prepare any
needed revisions to the report

Once the report is re-submitted, another meeting
to consider the revised report is held.

Outcome 4: The council provisionally
adopts the report (Sections 45-46)
lf the council decides to accept the report, a by-law
adopting the report is given first and second reading
(Section 45(1)). This is known as a provisional by-law.
The engineer may be requested to assist the clerk
with the preparation of the provisional by-law. The
by-law must be in a form prescribed by O. Reg.

38Ih2, under the Droinoge Act, 1990.

The engineer should advise the municipality that
it must send the provisional by-law along with a

notice of the court of revision (Sections 46(1-21).
The Droinage Act, L990 requires the municipality
to schedule the court of revision between 20 to
30 days after the completion of the mailing of the
notice and provisional by-law (Section 46(3)).

After the by-law has been provisionally adopted,
property owners have the right to appeal the report
on cost-sharing, technical and legal matters,

. The court of revision hears appeals on the
cost-sharing of the drainage project (Part A,

Chapter 10.3).

. The Agriculture, Food and Rural Affairs Appeal
Tribunal hears appeals on technical matters
and on the decisions of the court of revision
(Part A, Chapter 11).

. The referee hears legal or procedural appeals
(Part A, Chapter 11).

LO.2.1, Cost Recovery for a Terminated
Drain lmprovement Report (Section 78)

When the council stops a project initiated under
Section 78, the Droinage Act,7990 does not provide
any direction on how these costs are recovered.
ln the absence of clear direction from the legislation,
the following guidance has been based on a

principle of fairness to the community of property
owners on the drain and to the other taxpayers in
a municipality.

Scenario 1:

A drain improvement project, initiated to
improve the effectiveness of the entire drain,
has been terminated.

Rationale: lt is not fair to assess these costs to an
individual property owner, or a group of property
owners, who may have identified that the work was
required. lt also may not be fair to the municipal
taxpayers that the municipality pays the cost out of
their general funds. The assessed property owners
still have the right to challenge the legality of the
assessment to the referee.

Recommendation: There are two possible ways
to address costs:

. the costs incurred to date can be assessed to
the property owners in the watershed of the
drain in accordance with the existing assessment
schedule; or

. the council can choose to pay the
engineering costs.

Scenario 2:

A drain improvement project, initiated to improve
the effectiveness of a single property (e.g., enclosing
a portion of a drain, relocating a section of the drain
or adding a crossing) has been terminated.

DID YOU KNOW? Only after
appeal periocls have expired or
have beerr cleciclecl upon call
third readirrg be given to the
provisional by-law. The loy-law

authorizes constructiorr
arrcl levying of assessnrents.

?
t
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Rationale: lt is not fair to assess these costs to all

the property owners in the watershed of the drain

Recommendation: There are three possible ways

to address costs if a single property owner requests

the council to stop the project:

. a Section 40 report can be prepared indicating
that the project is no longer required and

identifying how the costs are recovered; or

. the council can decide to terminate the
project only after the property owner pays

the engineering costs to date; or

. the council can choose to pay the
engineering costs.

1O.3 Tasks of the Engineer with
Respect to the Court of Revision

A court of revision (Figure 410-3) is held for every
project initiated under Sections 4,76 or 78 of the
Drainage Act, 7990. This is a municipally appointed
appeal body that only hears appeals related

to assessments.

There are other rights of appeal to the Agriculture,
Food and Rural Affairs Appeal Tribunal and the
referee, who are addressed in Part A, Chapter 11.

10.3.1 Court of Revision

The Drainage Act, 7990 specifies the composition of
the court of revision (Section 97) and the grounds

for appeal that they may hear (Section 52).

filed within 40

Appeal liled within
21 days of c.o.R, decislon

PROCESSI\G frtF'-tornt

The engineer may be asked to assist the municipality
in administering the court of revision procedure

and by presenting an overview of the report that
explains the rationale for the assessments and by

responding to specific appeals received in advance

of the court of revision.

Before tlre Court of Revision

The engineer should determine the assistance that
the municipality requires in administering the court
of revision procedures, which may include:

. confirming that the provisional by-law and notice

of the court of revision hearing has been mailed

to the assessed property owners (Sections 45-461

. advising the municipality on the composition of
the court of revision (Section 97):

o 3-5 members, where only the initiating
m unicipality is involved

o 2 members from the initiating municipality and

one from all the other municipalities involved,

where multiple municipalities are affected

. being prepared to advise if the appeal is

within the jurisdiction of the court of revision
(Section 52(1))

These appeal steps only occur if appeals a.e filed
2G30 days after the mailing.

C.O.R hears appeal on
assessment 52(1)

v
Tribunal hears appeals flom

declsion of C.O.R. on
assesments 54

Tribunal hears appeal on Referee hears appeals on legal
technlcal aspects_oJ the work -""p""f, 

ot tfr" * otk 47{l)48,49,50

Clerks send out provislonal
by-law and notice of the court of

revision (C.O.R.) 46(1) and (2)

Afler all appeals have beeh
heard or time for appealing has

expiled (min 40 days) by-law
may be passed 58(1)

Figure A10-3. Appeals process.
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During the Court of Revision

During the court of revision, the engineer should:

. if warranted, remind the court of revision:

o of their option to hear late appeals
(Section 52(4))

o that the court can only hear appeals on
assessments (Section 52(1))

o that they must adjourn and reconvene if any
absent parties may be impacted by a potential
decision of the court (Section 53)

. give evidence verbally or in written format
prior to the presentation of the appellant(s)
(Section 55):

o on how the project costs were assessed
in general

o responding to the specific appeals

. answer questions from the court of revision
and any appellant

After the Court of Revision

Following the decision of the court of revision,
the next steps are:

. lf the court of revision alters the assessments,
revise the assessment schedules. The revised
schedule should include a note that it has been
updated based upon the court decision(s).

. Submit the revised schedule to the clerk for
distribution to the affected owners and inclusion
in the provisional by-law (Section 55).

. Advise the municipality that a party to the court
of revision has a 21-day period to file an appeal
of the decision to the Agriculture, Food and
Rural Affairs AppealTribunal (Section 54(1))
(Part A, Chapter 11.4).

. Advise the municipality that the by-law cannot
be given third reading until all appeals have been
decided or the time for appealing has expired
(Section s8(1)).

10.4 Amending a Report lnitiated under
Sections 4 or 78
Before the final passage of the by-law, there is

opportunity to amend the report. Once the by-law
is passed, the report becomes law and is more
difficult to change.

There are three points in the process when the
municipality may wish to amend the report:

L. before final passage ofthe by-law

. at the meeting to consider the report, before
the two readings are given to the by-law,
provisionally adopting the report (Part A,
Chapter 10.2, Outcome 3)

. after the by-law is provisionally adopted and
before the third and final reading of the by-law

2. after final reading of the by-law but prior
to levying of assessments

3. after the levying of assessments

LO.4.t- Amending the Report Before
Final Passage of the By-law {Section 57)
When the council receives a report, they cannot
make changes to it, but they can refer the report
back to the engineer for review. This can occur at
the meeting to consider the report or after the
meeting. lt is up to the discretion of the engineer
as to what changes, if any, are to be made. lf the
engineer identifies a need to make changes to the
report, they must ask the council to refer the report
back in order to make the changes.

LO.4.2 Amending the Report After
By-law Passage lrut Prior to Levying
of Assessments

Prior to Construction

lf an error is found in the report after the by-law has
been given third reading, the only way to correct
the error is to apply to the Tribunal to correct the
error (Section 58(a)). A property owner request for
new features (e.g., crossing) is not an error in the
report, and the need should have been identified
earlier in the process. At this stage, these requests
should be considered an improvement to the
drain that is addressed through the use of a new
Section 78 report.
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During Construction

The engineer may find it necessary to modify the
drain design. Some changes require the approval of
the Tribunal, but others are within the discretion
of the engineer. ln deciding which category a

change falls under, consider the comments of the
Tribunal in a 1998 decision on the Mclean Drain in

the Township of East Zorra-Tavistock (www.canlii.org/

en/on/onafraat search "McLean Drain"). ln this
decision, the Tribunal advised that:

. The engineer must be involved in all changes

made during construction.

. The engineer may authorize changes in

construction that don't change the purpose,

capacity or functionality of the drain. lf a

change is necessary that will change the
purpose, capacity or functionality of the drain,

an application must be made to the Tribunal.
The engineer is advised to prepare drawings/
amendments and submit them to the Tribunal,
along with the application.

. The engineer must evaluate the relative costs and

impact associated with proceeding with changing
the design or halting construction to apply to the
Tribunal for a significant change. The engineer
should consider all other related factors, such as

whether the issue is an emergency or whether
the changes are irreversible.

. Where the engineer decides that it is not practical

to delay the construction to wait for a Tribunal
order, the engineer may be held accountable
for costs resulting from the Tribunal's decision,
The municipality must follow up this change

with an application to the Tribunal that includes

the proposed changes to drawings, allowances,
assessments and other provisions that may be

necessitated to reflect the "as-built" conditions.

PROCFSSI\,G TI-iE REPORT

The Process

The municipality may ask the engineer to facilitate
the application to the Tribunal on their behalf. The

suggested procedure would involve:

. temporary suspension or redirection of
construction work, if already started

. consultation with the Tribunal to confirm
the application procedures

. submission of an application to Tribunal

. complying with the order of the Tribunal,
which may include the circulation of
proposed amendments

. a hearing, if theTribunal deems it necessary

. construction of the drain in accordance with the
amendment to the by-law ordered by the Tribunal

lf the Tribunal refuses to order the proposed

changes, the municipality or the engineer could
consult legal counsel to investigate options. Please

be aware that the Tribunal could find that a party
to the application is responsible for any adverse

impact or cost resulting from the change.

10.4.3 Amending a Report After
Construction ls Complete and

Assessments Are Levied

A report cannot be amended after the assessments

have been levied.

To incorporate changes or added features that
occurred during construction that did not affect
the project's purpose, capacity or functionality,
the municipality could consider the use of a drain
improvement report under Section 78 of the
Drainage Act, 1990.
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CHAPTER LL

RISPONDING TCI APPtrALS ilN THI RIPORT

11.1 lntroduction
After the by-law is provisionally passed adopting a
report and after the court of revision has been held,
the report may be appealed to the:

tltr
Stalf of

Clerk

I
I

. Agriculture, Food and Rural Affairs Appeal
Tribunal (the tribunal)

o on technical matters (Section 48)

o from the court of revision (section 54)

" by a conservation authority (Section 49)

o by other municipalities (Section 50)

. Drainage referee

o on legal matters (Section 47)

When appeals are filed, the engineer's role is to:

. provide guidance to the municipality on the
appeal procedures (however, the engineer must
not provide legal advice and must not jeopardize
their independence)

. present an overview of the report and provide
specific responses to the appeals at the hearing(s)

11.2 The Agriculture, Food and Rural
Affairs Appeal Tribunal
The Tribunal is usually made up of a panel of at
least three members. On drainage matters, one of
the panel members will be a lawyer and a second
member is usually an engineer with experience
writing reports under the Droinage Act, 1990.fhe
third member of the panel is selected based on
the specific nature of the appeal. The presence
of a lawyer on the panel does not mean that lawyers
are needed to represent the case (Figure 411-1).

llllllll
rlllllll

Figure A11-1. Tribunal room layout.

The Tribunal has produced Rules of Procedure that
cover all matters of appeals before the Tribunal.
ln addition, it has also produced a guide entitled
Guidelines for Preparing for a Hearinq. This
information can be found on the Tribunal website
(ontario.ca/omafra search for "Preparing for
a Hearing").

Tribunal decisions do not set precedence for future
cases, but they provide good general guidance to
engineers in preparing for a hearing.

DID YOU KNOW? TribLrnal

decisions carr be founcl orr the
Canadian Legal lrrfornratiorr
lnstitute (Ca rrLll ) welrsite
(www.carrlii.org).

?
I
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The Droinage Act,7990 does not set out mandatory
requirements of the engineer on appeals or
applications to the Tribunal. ln all appeals to the
Tribunal, the engineer should:

. be familiar with the procedures of the Tribunal
and follow their instructions

. obtain and review all documents related to
the appeal

. physically review the site conditions that may
have changed since report preparation, with
emphasis on the lands owned by any appellant

. develop a response to the appeal

. assist the municipality with any required
pre-hearing submissions to the Tribunal

. work with the municipality to develop a list of
individuals to be called as witnesses during the
hearing to present evidence

. prepare the presentation in advance of
the hearing

. prepare a large version of the plan (in the report)
for use during the hearing

. be prepared to provide a summary of the
engineer's training, technical skills and
experience, particularly in relation to reports
under the Drainoge Act, 1990

. be prepared to give a brief overview of the
report at the start of the hearing

. on an appeal from the decision of the
court of revision, present an overview
of assessment calculations

. be prepared to respond to the points raised

by the appellant

Specific guidance for engineers appearing before
the Tribunal is provided in the following resources,
found at www.landdrainageengineers.com.

. Brisco, E. C., ODI, Preporing Material and
Presenting Evidence at Hearings, 1982 Drainage

Engineers Conference

. Brisco, E. C., ODI, Appeals on Quality
of Construction, L984 Drainage
Engineers Conference

. Brisco, E. C., ODI, Preporing a Case for the
Agriculture, Food ond Rural Affoirs Tribunal,

1987 Drainage Engineers Conference

RESPONDI\]G TO T\PPEALS ON TI-IE REPORT

. Osyany, Andrew, ODT, Presentation of Evidence

to the Ontario Agriculture, Food ond RuralAlfairs
Tribunol, 1997 Drainage Engineers Conference

11.3 Appeals to the Tribunal on
Technical Matters (Section 48)
Any property owner or public utility affected by the
proposed drain may appeal to the Tribunal on these

four grounds:

. the benefits from the drain are not proportionate
with the estimated cost

. the drain should be modified

. compensation is unfair

. the engineer has determined that the drain
is not required or is impractical (i.e., appealing
a Section 40 report)

Ll'.3.t Cost-Effectiveness

The benefits of a drainage project need to be

higher than the costs of undertaking the work. lf a
property owner is of the opinion that this is not the
case, they may file an appeal to the Tribunal. On

appeal, the cost-effectiveness of a project can be

evaluated by:

. reviewing the benefit calculations used in the
assessment process

. estimating the advantages from the improved

outlet to upstream lands that were not assessed

for benefit (the improved outlet should allow for
more effective private drainage systems, which

should result in increased crop yields)

. estimating the benefits to roads

. considering financing costs and future repair

and maintenance costs

. considering the cost and benefits if the project
was completed as a private system rather than

a municipal drain

. comparing to other options that were considered

and the reasons why they were not chosen

The comparison of these benefits to the estimated

cost forms the basis for the engineer's response to
the Tribunal. The engineer and/or the municipality
may retain other professionals to assist in
these evaluations.
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LL.3.2 Request to Modify the Drain

The grounds for this appeal are very open-ended,
and the preparation for the hearing is dependent
upon the nature ofthe request. Review the
appellant's request and evaluate each proposed
modification. Decide if the proposed modifications
should be supported at the hearing. Produce
drawings and calculations to support the opinion
at the hearing.

11.3.3 Compensation ls Unfair

For an appeal claiming that compensation is unfair,
review the allowances provided for the property
identified in the appeal, including the areas and
rates for those allowances. Decide if any changes to
the allowances should be supported at the hearing.

L1,.3.4 Engineer Reports that a Drain
ls Not Required or ls lmpractical
This appeal is only used after an engineer writes
a report under Section 40 recommending the
termination of a project on the basis that a

project is not required, is impractical or cannot be
constructed. Prepare for the hearing by reviewing
the Section 40 report, which includes the rationale
explaining why the project cannot proceed. For
further information on a Section 40 report, see
Part A, Chapter 13.5.

11.4 Appeals to the Tribunal from the
Court of Revision (Section 54)
A court of revision hears appeals on assessment
matters only (Section 52). A party to a hearing of
the court of revision may appeal a decision to the
Tribunal. They may also appeal the court's omission,
neglect or refusal to hear or decide an appeal.

At the Tribunal hearing, the engineer is required
to give evidence before the appellant presents the
appeal (Section 55). This evidence may include:

. how the project costs were distributed or
assessed to all the property owners

. how the appellant's specific assessment
was calculated

. why the appellant's assessment is fair
when compared to other assessments

. why, for drain improvement projects, the
assessments made to a particular property may
differ from assessments in a previous report for
the same drain

11.5 Other Tribunal Appeals
(Sections 49 and 50)
A conservation authority has the right to appeal
to the Tribunal on the grounds that the proposed
drain will adversely impact a priority of the
conservation authority (Section 49). This appeal is

used infrequently because authority concerns are
usually addressed through the on-site meeting or
the project scoping meeting or through a Section 28
permit process of the Conservation Authority Act,
1.990 (Part C, Chapter 5).

Another affected municipality has the right to
appeal to the Tribunal (Section 50) on the basis that

. the drainage project should be abandoned
or modified

. the route of the proposed drain should be altered

. the drain does not provide a sufficient outlet

. the drain should be taken to an outlet somewhere
other than the appealing municipality

. the proposed project has been impacted by a

petition for drainage in the affected municipality

. the work is unnecessary

. the share ofthe cost assessed to lands in the
affected municipality is illegal or unfair

This appeal is used infrequently because concerns of
other municipalities are usually addressed through
the on-site meeting or the project scoping meeting.

11.6 Decisions of the Tribunal
Most Tribunal decisions are final (Section 101) and
are binding on the particular report/drain, but they
are not binding on any future reports or drains.

When the Tribunal releases its decision on a

particular appeal, it should be reviewed and any
orders must be implemented. Orders directed to the
municipality may be assigned by the municipality to
the engineer to address. Possible outcomes of
a tribunal order could include:
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. dismissal of appellant's case

. alterations to the assessments or allowances

. modifications to the technical specifications

. a time limit for options or alternatives to
be considered

. referral of the report back to the engineer
for amendment

. in extreme cases, the setting aside of the
engineer's report

Tribunal decisions are found on the Canadian Legal

lnformation lnstitute (CanLll) website (www.canlii.org).

11.7 Appeals to the Drainage Referee

The drainage referee has the authority to hear all

matters of law. The referee's authority is defined in
Section 105 of lhe Drainage Act, 1990. lt covers:

. appeals on the report of the engineer (Section 47)

. appeals on the validity of the petition or on any

resolution or by-law of the council

. applications regarding claims or disputes

. applications for orders directing action

. applications for orders restraining activities

. appeals on any Tribunal decisions that are

not final (Section 101)

. any other matters related to the Act

Referee decisions set precedents for future cases

and may be appealed to Divisional Court. O. Reg.

232h5 of lhe Drainage Act, 7990 sets out the rules

of practice and procedures in proceedings before
the referee.

Appeals on the Engineer's Report

{Section 47}

When some aspect of the engineer's report is

appealed to the referee, the engineer should advise

the municipality to retain legal counsel experienced
inthe Drainage Act, 1990. ln some situations, the
engineer should independently consider retaining
legal counsel.

RESPON]DING IO APPEALS ON THE REPORT

The engineer who authored the report can assist

legal counsel by:

. explaining all aspects of the report under appeal

. identifying expert witnesses that may be needed
to defend the report

. ldentifying any applicable referee decisions

. reviewing and commenting on reports submitted
by other experts

Referee decisions are found on the Canadian

Legal lnformation lnstitute (CanLll) website
(wwwcanlii.org).

DID YOU KNOW? lf callecl upon
to be arr expert wittress, refer
to the Professional Engineers
Otrtario (PEO) guiclelirre fhe
Professional Engineer as an
Expert Wrtness (www. peo.on.ca )

?
I
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CHAPTER L2

CONSTRUCTING TH E PRO"jICT

12.1 lntroduction
After the report is adopted by by-law, construction
or improvement of the project is authorized. ln this
chapter, the term 'tonstruction" refers to both
the construction (Section 4) and improvement
(Section 78) of a project.

The Act allows for the construction of the drain
to be supervised by the engineer or the drainage
superintendent (Sections 60,64, and SS(2)).

12.2 Options for Construction
Supervision

The supervision of a drainage construction project
can be managed in three different ways:

. by the municipality's drainage superintendent,
independent from the engineer

. by the municipality's drainage superintendent,
under the direction of the engineer

. by the engineer

12.2.1" Supervised by the Municipality's
Drainage Superintendent. lndependent
of the Engineer

When construction supervision is performed by the
drainage superintendent, the cost of the project
may be reduced as the drainage superintendents'
costs are not charged to the drain. However, there
are two risks to the municipality:

. payment of Drainage Act, 1990 grants for the
drain construction work requires the sign-off
of the engineer who designed the project and
authored the report

. the municipality may incur liability for
the construction

For more information on the risks of construction
supervision performed by the drainage
superintendent, refer to Part A, Chapter 12.6.

L2.2.2 Supervised by the Municipality's
Drainage Superintendent under the
Direction of the Engineer

ln order to minimize the cost to the project while
mainta i ning gra nt el igibility, some m un ici pa I ities
prefer a combined approach. ln this approach, the
engineer maintains responsibility for the project,
but the daily supervision is performed by the
drainage superintendent. The engineer should
advise the municipality that:

. since the engineer is ultimately responsible for
the drain, periodic site inspections will occur
during construction

. the drainage superintendent should:

o possess a minimum level of surveying ability

o understand engineering drawings and
convey this information to the contractor,
as required

o be on the construction site for a specified
period of time per day

" be on-site full-time for certain components of
the work

o take elevations and gradients and record them
in a format acceptable to the engineer
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o submit for the engineer's review and approval
any deviation that is being considered

o communicate regularly with the engineer,
property owners and contractor

L2.2.3 Supervised by the Engineer

When work is supervised by the engineer, the costs

are added to the project and the project maintains
its grant eligibility.

12.3 Pre-Construction Procedures

Before the project can proceed to construction,
the municipal by-law authorizing the project
must be given third reading. Work may only
begin (Section 58(1))

. after the time for appealing has expired
and there are no appeals; or

. after all appeals have been decided.

After third reading has been given to the by-law,

there is an additional 10-day period where notice
can be given of intention to make application to
quash the by-law. Work should not begin until after
this 10-day period has expired.

lf the municipality does not readily proceed with
construction ofthe project after a by-law is passed,

petitioners have a right of appeal to the Tribunal
(Section s8(s)).

Tendering

The engineer needs to understand the tendering
and procurement policies specific to each

municipality. Confirm with the municipality the
extent of involvement, which may include:

. determining the preferred time to perform
the work

. advising the municipality to notify OMAFRA

about project timing to establish position

in the grant queue

. determining the number of contract(s) to be

created for the project and identifying that a

road authority or a public utility has the option
to perform the work on the section of drain
that may affect them (Section 69)

CONSTRUCTING TFIE PROJ ECT

. assisting the municipality with preparing the
tender documents

. determining the time of advertising, closing and

opening of tenders

. determining the method of advertising/
requesting tenders

. in accordance with municipal procurement
policies, providing assistance during the
tendering process, as required, by:

" conducting a meeting with interested bidders

o issuing written answers/explanations
and addenda

o opening and evaluating tenders

o verifying that the required documents
for insurance and security are supplied

o providing a recommendation for
tender selection

. if the tender price for drain construction
(Section 4) exceeds the engineer's estimate by

more than 33%, advising the municipality of its

obligation to call a meeting with all parties to
reconsider the project (Section 59(1))

. if the tender price for a drain improvement
project initiated by council (Section 78) exceeds

the engineer's estimate by more lhan 33Yo,

recommending that the municipality conduct
a meeting with the property owners prior to
accepting a tender

Prior to initiating construction, ensure all

environmental/agency approvals are in place.

12.4 Construction Procedures

Prior to initiating construction, ensure all

environmental/agency approvals are in place. lf
the engineer is responsible for the management
of the construction work, the following is a list of
responsibilities to carry out during this phase.

Pre-Construction Meeting

I nvite the m un ici pa lity, selected contractor(s),
affected property owners and agencies to an

on-site pre-construction meeting to:
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. review the project details

. identify the access routes and the working area(s)

. inform the meeting participants that the
contractor(s) have the right to enter upon
whatever lands are necessary to complete
the work within the working space designated
in the engineer's report (Section 53)

Contract Administration

A separate on-site project review with the
selected contractor could also be held after
the pre-construction meeting to:

. review permit conditions with the contractor
and ensure the contractor has copies of all
environmental approvals/permits at the site

. confirm the contractor has obtained the locates
for buried utilities

. confirm the contractor's construction schedule

. review the contract document requirements with
the contractor (e.9., clearing, levelling, location
of existing drains, structure locations)

. confirm that the contractor has developed and
implemented a traffic plan where necessary and
that school boards, fire departments, etc. are
notified of any road closures

. confirm the contractor will address
livestock fencing/control

. discuss potential adverse weather conditions
and implications for the construction site

Discuss potential property owner conflict issues.
lf the property owner refuses entry on the land,
advise the contractor to work with the property
owner to get permission. lf the contractor's efforts
are unsuccessful, the engineer should:

1. attempt to get permission by explaining the
authority for the project and the right of entry
onto land to perform the work

2. ask the local police for assistance

3. initiate legal action to obtain an order from the
drainage referee to allow entry for construction
ofthe drainage project

Site Supervision

To ensure a well-managed site, an engineer should

. ensure benchmarks are clearly identified at the
construction site

. provide any field layout as required by the
contract documents

. review shop drawings as necessary

. arrange for inspection and testing by others
as required

. be prepared to review and comment on
requested options by the contractor

. provide on-site inspection services as necessary
to confirm compliance with contract drawings
and documents

. prepare regular written inspection reports

. liaise with property owners to avoid surprises
or issues later in the project

. be aware of unforeseen conditions that may
impact the drain (e.g., adverse soil conditions,
erosion, sediment deposition, utilities) and may
require design changes

. evaluate contractor-requested change orders or
extra work items promptly, should unforeseen
conditions occur during construction

. liaise with agencies as necessary to ensure
compliance with environmental approvals

. respond to other potential environmental issues
(e.g., spills)

. maintain regular contact with the contractor

- where warranted, conduct additional on-site
meetings with the contractor and affected
property owners, regulatory agencies, etc.

. verify materials supplied are as required by
contract documents

. ensure WSIB clearances are provided and
prepare payment certifi cates

. if the utility or road authority has chosen to
perform work themselves, ensure the work
is completed (Section 69)

. complete construction surveys and prepare
as-built drawings
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Design Changes

lf drain design changes are requested
or become necessary prior to or during
construction, be aware that changes

and associated costs (made without
an authorizing by-law):

. cannot be assessed to the drain

. are not eligible for the provincial grant
to agricultural assessments

. may result in liability to the municipality
(and to the engineer, if the engineer
is involved)

. cannot legally be repaired and/or maintained

lf changes in design or added features are

necessary, follow the procedures outlined
in Part A, Chapter 10.4.2.

12.5 Post-Construction Procedures

Contract Administration
. Develop a list of contract items that have not

been completed (deficiencies) and ensure
they are addressed.

. Prepare a substantial completion certificate.

. Ensure compliance with the Construction
Lien Act,7990.There is a statutory payment
holdback for the warranty period.

. Prepare a final completion certificate
(Figure AI2-I) and recommend the release
ofthe final holdback.

. Supply as-built information to the
municipality for their records and for
future maintenance.

. For larger, complex projects, conduct a post-

construction meeting with the municipality,
the contractor, the affected property owners
and the agencies.

Quality of Construction

As a component of site supervision, the engineer
is responsible for ensuring that the work meets

the project specifications. Howeve4 there still
may be complaints about the quality of the work.
Common complaints involve disposal of material
and improper installation of culverts and fences.
The engineer should attempt to resolve any

COi\,ISTRUCTIN]G THE PRO]ECT

CERTIFICATE OF COMPLETION

-

Date: October 11, 2016

Township of North
123 Random street
North, Ontario
Postal COde

,&^ /',r,',-

Drainage project: Main Drain and Branch A lmprovement Prcject
Municipality: lownship of North
Project Number: 123ABC

A final inspection has been made of the subject drainage project.

For the purposes of the Drainage Act, I certify that the work has been
completed to my satisfaction and was done generally in accordance with
the plans and specitications contained in my report dated September 25,
2014, with the following exception(s), if any:

. additional quarry stone ilp rap required at Main Drain outlet to stone creek

Yours truly,

REAL GOOD ENGINEERING LIMITED

Drainage Engineer, P.Eng.

Figure AL2-L. An example of a flnal Gertificate of Gompletion'

complaints about the completed construction
with the municipality, property owners and

affected agencies.

Property owners that remain dissatisfied with
the quality of construction can appeal to the
Agriculture, Food and Rural Affairs AppealTribunal
during construction and up to one year from
the date that the project is certified complete
(Section 64).

lf an appeal is filed to the Tribunal on quality of
construction, the engineer will need to demonstrate
that the construction was completed according to
the specifications. For information on the Tribunal,
refer to Part A, Chapter 11.2.

Grants

After the project is certified complete by the
engineer, the project costs are assessed to the
property owners in the watershed of the drain.
fhe Drainage Act, 7990 provides for the payment
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of grants for the assessments that are levied
on agricultural land (Sections 85-90). OMAFRA
administers the provision of these grants, and
details are provided in the Agricultural Drainage
lnfrastructure Program (ADIP) policies.

Be familiar with the ADIP policies, particularly as

they apply to activities where the grant eligibility
may be in question. Consult with OMAFRA about
grant eligibility during the writing of the report.

Assist the municipality by:

. determining the actual cost assessments
on the individual properties

. reviewing and signing the grant application
to be submitted to OMAFRA

. responding to questions from OMAFRA
during the grant review

DID YOU KNOW? Grant
applicatiorrs for the construction
or irnprovenrerrt of a rrrunicil:al
drairr rnust be clainred within
orle year from the c{ate the
work was certifiecl conrplete.

?
t

Table A12-1. Summary of Referee and Tribunal Decisions

Cas€

Golden Triangle Air Services
Ltd. vs. Township of Russell and
Graham-Bergman & Associates,
Referee Clunis, 1973

Gardner vs. the Township of Zone,
Referee Clunis, 1971
Balvert vs. the Township of
Colchester South, Referee O' Brien,
1995

Parsons vs. the Township of
Eastnor, Referee Henderson 1915

Knight vs. the Township of Dawn,
Referee Henderson, 1916

McLean Drain 1996, Township
of East Zorra-Tavistock, Ontario
Drainage Tribunal, 1998

12.6 Referee and Tribunal Decisions
Related to Construction

L2.6.1- General

This section summarizes some of the decisions
of the Agriculture, Food and Rural Affairs Appeal
Tribunal and the drainage referee related to
construction issues. These decisions provide
direction to the engineer in administering the
construction of drainage projects.

DID YOU KNOW? Prior to tlre
establislrmerrt of ilre Triburral
(L97 7 ), corrstructiorr isstles
were clealt witlt by tlre referee. ?

I

12.6.2 Referee and Tribunal Decisions

Most referee and Tribunal decisions (Table 412-1)
regarding construction matters relate to changes
being made to the engineer's design during
construction and/or to inadequate supervision
of the construction.

GanUl Llnk

www.canlii.orgl en / on / ondr
Search "Golden Triangle"

www.canli i.orgl en / on / ondr
Search "Gardner Zone"
Search "Balvert Colchester"

www.canl i i.orgl en/ on / ondr
Search "Parsons Eastnor"

www,canlii.orgl en / on / ondr
Search "Knight Dawn"

http://www.canlii.org en / on / ona'fraaI
Search "McleanZorra"

lf inJield conditions require a design change that will
alter the purpose, capacity or functionality of the drain,
an application must be made to the Tribunal. The
impact of the changes on individual property owners
must be taken into consideration.

The municipality was negligent in the lack of
supervision and the failure to hire a qualified engineer
to supervise construction. Projects should include
some contingencies for unforeseen circumstances.

The municipality must adhere to the engineer's report.

lf the municipality decides that the engineer will not
be responsible for construction supervision, inform
the municipality that: a) the municipality must adhere
to the report and b) the municipality is accepting
increased liability for the construction.

a) lf there is a significant error in the report, apply to
the Tribunal to correct the error.

b) In{ield changes must still be appropriately designed.

Key Messages
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13.L lntroduction
The primary responsibility of the engineer, under
lhe Drainage Act, 1990, is the development and
implementation of reports for the construction
(Section 4) and improvement (Section 78)of
drains. Once the drain exists, the municipality is

responsible for the management of these existing
municipal drains. Some aspects of this management
may require the involvement of the engineer.
These include:

. leading or participating in the preparation of a

Benefit cost statement for a drain construction
or improvement project (Section 7) (Part A,

Chapter 5.5)

. reports on costs to complete a drainage works
where more than one municipality is involved
and insufficient funds were provided for by the
enacting by-law (Section 62(2))

13.2 Reports under Section 65(1)

Secticn Summary

When a parcel of land within the watershed of
an existing drainage system becomes subdivided
(Figure A13-1), the engineer may be instructed to
apportion the existing assessments between the
new properties.

Figure A13-1. A proposed severance.

. reports to provide for assessment changes to
one or more properties due to the subdividing
of land and/or changes in connections or of
use of property (Section 65)

. reports to update the existing assessment

schedules (Section 76)

. reports where the engineer determines that it
is unnecessary, impractical or contrary to the
Drainoge Act, 1990to continue with the report
for the construction (Section 4) or improvement
(Section 78) of a drain (Section 40)

. reports to relocate a drainage works off of road
rights-of-way (Section 77(2))

. reports to address proposed abandonments
of drains (Section 8a(3))

. assisting in the preparation of a mutual
agreement drain (Section 2)

. leading or participating in the preparation
of an environmental appraisal for a drain
construction or improvement project
(Section 6) (Part A, Chapter 5.4)
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PART A APPLICATION OF THE DRAINT\GF ACT REQUIREviENIS

Use

This section is used to update assessment schedules
at the time of:

. a severance or subdivision application to
the municipality

. maintenance activities, where severances
have occurred in the past

lnitiation
The engineer must receive instructions from the
clerk to complete the report. The engineer should
ensure that copies of the clerk's instructions were
also sent to the affected property owners. Note
that a resolution of council is not required.

Fieldwork and Evaluation

Use available tools (e.g., municipal drain maps,
OMAFRA Agricultural lnformation Atlas) to
determine the municipal drains impacted by the
severance or subdivision. For each municipal drain,
obtain copies of the applicable by-law and the
engineer's report.

Get a copy of any land division committee's report
that details the authorization and severance or
subdivision of land.

Prepare a sketch or drawings of the area(s) using
aerial photography, topograph ical ma ps, background
severance data and, where necessary, a site
examination. The sketch or plan should identify all
properties, watershed boundaries and the location
of the municipal drains.

To determine the appropriate assessment to be
divided, review the report for the existing drain,
which will contain one of the following:

. the original construction assessment
schedule only

. instructions for the modification of the
construction assessment schedule for future
ma intena nce activities

. a separate assessment schedule for
ma i ntenance activities

Use the principles of calculating assessments in

Part A, Chapter 9 to proportion the applicable
assessment(s) against the severed or subdivided
properties. The sum of the individual benefit
and outlet liability assessments should equal
the original(s).

Prepare a summary table for each municipal drain
impacted to provide the rationale for the new
assessments, including benefit assessment, outlet
liability and special benefit.

Each table should describe the land:

. before severance or subdivision, including the
area of each parcel and the original assessments

. after severance or subdivision, including the
area of each parcel and the new assessment(s)

Report Contents

Prepare a brief report to include the following:

. the work authorization under Section 65(1) and
instructions received

. the reason a report is necessary (i.e., to allow for
fair and correct future billings of maintenance)

. a summary of the land severance or subdivision

. a listing and brief description of each
municipal drain affected by the land
severance or subdivision

. a plan ofthe area affected by the severance
or subdivision

. tables showing the assessments for maintenance
for both before and after severance or subdivision

. the engineer's cost to prepare the report and who
will pay these costs

. a summary of the procedure the municipality
is to follow once the report is submitted

Processing the Report

The engineer files the report with the clerk
(Section 55(7)). The clerk will attach the engineer's
report to the assessment schedule from the original
engineer's report. The clerk will send a copy of both,
along with information about appeal rights, to the
owners of the affected land. After the appeal time
period has expired or appeals have been decided,
the engineer's assessment is binding on the
assessed lands.
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DID YOU KNOW? Tlre property
ovvners of laircl affected i.ry a

Sectiorr 65( 1) report have tlre
right to ap1:eal to tlre Triburral if
their assessnrerrt is over $500
iSection 65(11)).
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13.3 Reports under Sections 65(3)
and 65(4)

Section Summary

Municipalities have responsibilities for the
connections, disconnections and changes in land
use in a municipal drain. Section 65(3) applies
where a property subsequently connects to a drain
or where the land use has changed. Section 65(4)

applies where a property wishes to disconnect from
a drainage system. The engineer may be instructed
to write a new assessment (or report).

The inspection and assessment for Section 65(3)

is frequently combined with the engineer's
assessment in Section 65(1). For example, a

subdivision development (Figures A73-2 and 413-3)
would trigger a land use change and the division
of land into many lots.

Figure AL3-2. Agricultural properties converted
into a subdivlsion.

Figure A13-3. Agricultural properties to be
developed lnto a subdivision.

Source.' Owen Brook, Guelph, Ontario.

lf the drain also requires improvement (Section 78)

or a new assessment schedule (Section 76), then
these updates can be combined into one report that
addresses all applicable sections of the Act.

Use

Section 65(3) is used when

. land from outside the watershed is connected
to an existing municipal drain

. land within the watershed is changed; normally
the land use change results in an increase in the
volume and rate of runoff

. land use changes that result in a decrease in
volume and rate of runoff (e.g., agricultural
land conversion to wetlands or natural area)

For the purposes ofthis section, the term
"connection" is used to broadly describe these
three activities.

Section 65(a) is used when land currently
assessed into a municipal drain is removed
from the watershed.

lnitiation
The engineer must receive instructions from the
clerk to complete a Section 65(3) or 65(4) report. lf
more than one property owner or parcel is involved,
the engineer should ensure the instructions
separately address each parcel/property owner.
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PART A APPLICATIOi\t 0F THE DRAINAGE ACT REQLTIREN-IENTS

The engineer should ensure that copies of the
clerk's instructions are also sent to the affected
property owners. These instructions confirm
the right of the engineer to enter onto land for
inspection. Note that a resolution of the council
is not required.

The engineer should anticipate that a change in
connection to one municipal drain may involve a

disconnection from another drain, and the engineer
may find it necessary to ensure the instructions
address this.

On occasion, before any instructions are received,
a municipality may ask the engineer to comment on
the potential impacts of a proposed connection to
an existing drain.

Fieldwotk and Evaluation

Use available tools (e.g., municipal drain maps,
OMAFRA Agricultural lnformation Atlas) to
determine the municipal drains impacted. For
each municipal drain, obtain copies of the
applicable by-law and the engineer's report.

Sections 55(3) and (4) specifically require the
engineer to inspect the land.

Prepare a drawing of the area(s) using aerial
photography, topographica I m a ps and information
from the site examination. The plan should identify
all properties, watershed boundaries and locations
of municipal drains and emphasize those properties
under evaluation.

Determine if the connection has already been
made or if it is in the planning stages. Collect
information on:

. the area of the land

. physical details of the connections

. land use changes

. hydrologic studies

Where the connection or other construction has

not yet occurred, the engineer should advise if the
drainage works will be negatively impacted. Advise
of any other construction or new reports that may
be required to address the proposed connection or
other construction.

No

Yes

Figure A13-4. A decislon tree of the process
the engineer follows for reports on the impact
of connections.

lf the connection or other construction has already
occurred, the engineer should advise the clerk if the
municipal drain is negatively impacted. Determine
what further construction or reporting is necessary
prior to the filing of a report of a new assessment.

Where the engineer is satisfied that an existing
municipal drain can accommodate a connection,
the report should proceed to assessment analysis.

lmpacts of Connection (Section 65(3))
Prior to preparing a new or revised assessment, the
engineer should evaluate the ability of the existing
municipal drain to accommodate the additional
flows from the connection, disconnection or change
in land use (Section 15) (Figure A13-4). The engineer
should also consider if any structure or right-of-way
of the drainage works will be compromised.

Clerk instructs ah engineer to
inspect the land and either:
. Assess the land a tair share of the

cost of the drain. 65{3)
. Determine the change in

assesment ot the land.65(4)

Clerk sends a copy ot the engineer's
instruction to the altected property

owners. 65(6)

DID YOU KNOW? A rnunicipality
can respond to an unautlrorized
corrnection by initiating legal
action if there is damage to a
drainage works (Section 82)
0r makir'rg application to tlre
referee for an orcler (Sectiorr 106.1
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Assessment Analysis

The engineer is required to assess the connecting
land a fair share of the initial cost of the drain to
buy into the drain community. The engineer should
evaluate the rationale for the assessments in the
original report and consider the assessment that
would have been made to the connecting land

at the time of the original report. The fair share
assessment to the connecting land may consider
factors such as present value, depreciation and

remaining service life of the drain.

Where the connection to one drainage works
involves a disconnection from another drainage
works, the engineer should evaluate the relative
initial assessments that were involved in each

drainage works (Figures 413-5 and 413-6).

adstlng , , tt/Hdsh€d

i bMdary

Figure A13-5. Water flow in the existing watershed.

Fut[r! , l{at€Ehed
bosdary

Figure A13{. Change in water flow in the futute
watershed.

The engineer should also address the revised future
maintenance provisions of the connections and

include a table for revised future maintenance as in

a Section 65(1) report. To determine the appropriate
assessment, review the report for the existing drain,

which will contain one of the following:

1. the original construction assessment

schedule only

2. instructions for the modification of the
construction assessment schedule for
future maintenance activities

3. a separate assessment schedule for
maintenance activities

Where the assessment analysis indicates that the
existing report does not adequately address future
maintenance, the engineer can recommend
that a new maintenance assessment schedule
be developed (Section 76).

Report Contents

Prepare a report to include the following:

. instruction from the clerk authorizing the report

. a description of the municipal drain(s) involved

. a description of the connection

. a plan of the area involved, including
the connection(s)

B
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f urrc{s for iuturre nrairttertattce,
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. the authorization of the council of the connection

. the evaluation and impact of the connection(s)

. the assessment analysis

. a statement indicating that the funds collected
from a fair share assessment must be used for
future maintenance, repair or improvement
ofthe drain

. the costs/fees ofthe engineer and how they
are to be distributed to the owners of the lands
involved (Section 55(10))

. the procedure to follow upon the submission
of the report

The engineer may want to advise the municipality on
the next steps to implement the report, including:

. issue connection approvals (Section 65(5))

. send invoices to property owners (Section 65(10))

. develop a new assessment schedule (Section 76)

Processing the Report

The engineer files the report with the clerk
(Section 65(7)). The clerk attaches the engineer's
report to the assessment schedule from the original
engineer's report. The clerk will send a copy of both,
along with information about appeal rights, to the
affected property owners. Although not stated in
the Act, a good practice is to send a summary of
the report to all property owners in the watershed
of the drain. Following the conclusion of the appeal
process, the engineer's assessment is binding on the
assessed lands.

13.4 Reports under Section 76

Section Summary

Section 76(l) of the Act allows a municipality to
obtain a new assessment schedule for an existing
drain. The municipality appoints an engineer

to complete a report that only contains a new
assessment schedule. The report is processed
(Part A, Chapter 10) in the same manner as for
the construction of a drain (Section 76(21).

Use

A municipality may consider initiating a report
under this section when it decides:

. that numerous property divisions or subdivisions
have occurred without the preparation of
individual Section 65(1) reports

. that a watershed has been expanded/reduced/
altered but the schedule of assessment was not
revised under Sections 65(3) and 55(4)

. the existing maintenance assessment schedule
is unfair or unusable

. that municipal boundaries have been changed,
thereby altering the responsibilities for the
management for the drain

. to create or expand an area that is block assessed
(Section 25)

. to create separate assessment schedules for each
main drain, branch drain or designated segment
of an existing drain

. to provide assessment instructions for work
components that may be subject to special
benefit assessments (Section 24) or special
assessments (Section 26)

lnitiation

The engineer must be appointed by by-law or
resolution of council. Where there is more than
one municipality involved in the drain, approval
of the Tribunal is required before the appointment
of the engineer.

Fieldwork and Evaluation

Before the on-site meeting:

. Obtain a copy of the by-law, report, drawings
and technical specifi cations:

o Review and confirm that sufficient drawings
and specifications exist to allow the drain to
be maintained or repaired,

DID YOU KNOW? Tlre property
owrlers of land affectecl by
a Section 65(3) or (4) report
have tlre riglrt to appeal to the
Tribunal if their assessnrent is

over $500 (Section 65(l-1)).

?
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o lf plans, profiles or technical specifications
are missing, the engineer may advise the
municipality that the project should proceed as

a drain improvement (Section 78) instead of a

Section 76 report.

. Obtain a history of repairs and assessment

schedule changes.

. Obtain any correspondence available from the
municipality leading to the decision to prepare

a Section 76 report.

. Talk to the drainage superintendent to gather
any additional information about past and
proposed activities.

. Review any other drainage reports, land use

studies or other studies affecting the watershed.

. Prepare an up-to-date watershed plan of the
drainage works or of the portions to be affected
by a variation of the assessment.

. Determine the components of the existing
assessment schedule that are to be reviewed
as a result ofthe changed conditions or new
circumstances. Also determine those portions
of the assessment schedule(s) that may not need

a variation.

. Prepare a list of the owners to be notified of the
on-site meeting.

. Select an appropriate time and location for the
on-site meeting.

. Ensure the notice for the on-site meeting is on

the prescribed form (Reg. 381/12 Form 4) and

is sent to all owners affected by the assessment

schedules (Part A, Chapter 4).

At the on-site meeting:

. Conduct the on-site meeting following the
procedures in Part A, Chapter 4.4, excluding
the process to determine the sufficiency
of petition.

. Determine the following:

o past or existing drainage problems

o past or proposed repair or maintenance

" problems with existing schedules

o past or proposed changes in land use

OTHER REPORTS AUTHORIZED BY THE DRAINAGE ACT, 1-99C]

o any jurisdictional or watershed
boundary changes

o other concerns of the municipality
and/or property owners

After the on-site meeting:

. Conduct site examinations and/or surveys as

necessary to justify changes in the assessment

schedule due to physical changes within
the watershed.

. Evaluate the adequacy ofthe existing drain
to accommodate the current use. lf this
evaluation, along with the feedback from the
on-site meeting, implies that the existing drain
is inadequate, advise the municipality the drain
should also
be improved (Section 78).

. lf the site examination determines that there
is land connected to the drain that was not
previously assessed or where the nature or extent
of assessed land has changed, then determine if
these lands should also be assessed a fair share
(Section 65(3)).

Report Contents

The report should contain:

. the authority for the report and a brief summary
ofthe applicable Droinage Act,7990 process

. a description of the drainage works affected

. a general description of the area affected
(e.g., size, soils, topography, hydrology, land use)

. the history of the drain

. the changes or circumstances justifying a

variation of assessment

. the rationale forthe assessment

. other adjacent drains impacted by the revised
assessment schedule

. the cost of preparing the report (Section 8(1Xb))

. how the costs to prepare the report are to
be assessed

. a revised watershed plan (Section 8(rXa))

. the new assessment schedule (Section 8(1Xc))

. a statement that the cost for the report is

ineligible for the grant (Section 85(a))
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Processing the Report

Ensure the report is filed within one year of
appointment or at a later time as extended by a

resolution of council (Section 39). The engineer
should determine the extent of their involvement
from the municipality once the report is submitted.
After the report has been prepared and submitted
to the council, the procedure to consider and
process the report is similar to that for the
construction or improvement of a drain
(Part A, Chapter 10).

Appeals on a Section 75 report are restricted to
assessment matters only. Both property owners
and municipalities have the right to appeal their
respective assessments (see Part A, Chapter 11
for information).

13.5 Section 40 Reports

Section Summary

At any time during the development of an
engineer's report for the construction or
improvement of a drain, an engineer may
determine that the process should stop
because the drain:

. is not required

. is impractical

. cannot be constructed under the Droinage Act,
1990

Upon making this decision, the engineer writes
a Section 40 report to stop the proceedings.

Use

The following are some examples of situations
when a Section 40 report may be used.

Drainage works may not be required when:

. the solution is more cost-effective for petitioners
to complete the project privately (e.g., mutual
agreement drain) and have agreed to do so

. the owner has arrived at a solution privately, no
longer wants to proceed under the Droinage Act,
7990 and notifies the engineer

. a project has been initiated by a petition of a

single property and this owner indicates, in
writing, their desire to terminate the project

Drainage works may be impractical when:

. it is not cost-beneficial (e.g., an excessive
project cost to improve a small area of farmland,
excessive project cost due to
unstable soil conditions)

. the objective is unrealistic (e.g., lower the level
of a lake)

. a roadway, railway or utility authority objects to a

drainage system that affects their infrastructure

. agency approval cannot be practically obtained

Drainage works may not be constructed under the
Drainage Act, 1990 for certain purposes, such as:

. bridge construction over a natural watercourse

. erosion issues only

. irrigation purposes only

lnitiation
Most reports under the Drainage Act, 1990 are
initiated by the municipality. A Section 40 report
is initiated by a decision of the engineer.

Fieldwork and Evaluation

The fieldwork and evaluation are performed as part
of the work done for the construction (Section 4)
or improvement (Section 78) of a drainage system.

Report Contents

A Section 40 report contains the
following information :

. background for the appointment ofthe engineer

. a watershed plan, where appropriate

. reason(s) why the drain is not required, is

impractical or cannot be constructed under
the Drainage Act,7990

. engineering fees and other charges and a

statement of how the fees are to be paid
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Processirrg the Report

The Act requires a notice of filing of the report be

sent, by the municipality, to all persons who signed

the petition. lt is recommended that the notice also

be sent to other parties involved in the project, such

as other property owners, approval agencies, etc.

A copy of the Section 40 report should be provided

with the notice.

Any property owner or public utility affected by the
drainage works has 40 days to appeal to the Tribunal
(Section 48(1)(d)).

After all appeals have been dealt with or the time
for appeals has expired, the municipality will invoice
the appropriate parties for payment.

DID YOU KNOW? Tltere irre rto

g,rililts for Section 40 reports
rrncler the Drainage Acf, 1.990. ?

*

13.6 Section 62{2) Reports

Section Summary

When a drainage system affects more than one
municipality and insufficient funds are provided by

the original by-law, Section 62(21 of the Act requires

that the initiating municipality appoint an engineer
to prepare a report. The report should contain an

estimate of the costs necessary to complete the
project in excess of the costs set out in the original
by-law for the drainage system.

Note: Section 62(2lis rarely encountered in
the construction of drainage systems today.
Municipalities will fund the construction of a drain
and invoice the other affected municipalities for the
actual amounts aft erwards.

13.7 Section 77(2\ Reports

$ection Sutnmary

A road authority can request the relocation of an

existing municipal drain that is on or adjacent to a road

under its jurisdiction (Figure A13-7). The municipality
has to appoint an engineer to decide whether the
drain should be moved. The engineer evaluates the
drain capacity, drain efficiency and any adverse effects

to person or property and writes a report.

Existing municipal drain ln
tfie road right of way

Agricultural property

Agricultural property

Agricultural property

Figure AL3-7. An existing municipal drain located in a road ilght-of-way (left), with a proposed relocation
from the road tight-of-way (fght).

a
I
I
I
I
I
I
I
I
I
I
I

rl
I
I
I
I
I
a
a
I
I
I
a
a-l
I
I
a
I
I
t
t

I
a
I
a
t
I
I
a
I
I
a
l.
f
t
a
I
I
t
t
I
I
I
!
t

I
a
I
I
a

p
(o
o
L

ooc
{9p
3

to7



PART A APPI.ICATION] OF TiIE DR.\I|]AGF ACT REOUIRFfulEN]TS

Use

This section allows the road authority to relocate
drains without having to go through a Section 78
drain improvement process. This is commonly used
to address safety issues (e.9., a drain too close to
the roadway).

Section 77(2) requires the engineer to prepare a

repor! however it does not specify:

. the content of the report

. the rights of appeal

. the process to give the relocated drain legal status

While there have been some Tribunal decisions on
Section 77(21, no Tribunal decisions to date have
provided clear direction that address these issues.

Fieldwork and Evaluation

The engineer should:

. reviewthe design standards, plan, profiles and
specifications of the existing drainage report

. review the specific proposals of the
road authority

. review the site and perform a survey as

necessary to address the capacity, condition
and impact issues

. determine and evaluate other relocation options

Report Contents

The report should include:

. the appointment ofthe engineer under
Section 77(2)

. the request ofthe road authority (and any
options reviewed)

. the office work and fieldwork completed

. a statement on the effects of the relocation on:

o the capacity and efficiency of the drain

o ony person or property

. the cost estimate

. recommendations

. next steps

Consider developing plans, profiles and
specifications for the relocated portion of the drain
This will add extra cost to the project; however,
there is a benefit to the municipality in providing
the technical design for the relocated drain for
future maintenance and repair purposes.

Processing the Report

Section 77(21 does not provide instructions for
processing the report. The following are two options
that can be used to process a report.

Option 1: The same procedure is used as the
processing of a Section 78 report (see Part A,
Chapter 10 Processing the Report). The work is only
started once a by-law is passed adopting the report.

Option 2: Once the report is filed, the municipality
could authorize the work to be done immediately.
It is recommended that the municipality and
engineer ensure that a Section 78 report is prepared
to actually implement the findings of the Section
77(21report.

13.8 Abandonment of a Drain
(Section 84)

Section Summary

Section 84 provides direction for the abandonment
of part or all of a municipal drain. lf an affected
property owner has concerns about the potential
abandonment ofthe drain, they can request an
engineer's report on the proposed abandonment
(Section 84(3)).

DID YOU KNOW? Where tlre
relocation of the drain by the
roacl cruthority will renrain on
larrcls of the roacl authority"
Section 77t.3) of the Act allows
the ertgirteer to prepare only a writterr
opiniorr rather tlrarr a report as requirecl
by Section 77(2).

?
I
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DID YOU KNOW? Section 19
allows a draiu or section of
drairr to be abandoned as part
of the construrctiorr (Sectiott 4)

or inrproverrrent {Section 78)
of a drarin.

?
I

Use

The abandonment of the whole or any part of a

drainage system may be initiated by:

. at least three-quarters of the property owners
who have been assessed for benefit and who
also own at least three-quarters of the watershed

assessed for benefit (Section 84 (1))

. the municipality (Section 8a(2))

Some reasons for abandonment include
the following:

. the drain may have been physically removed and

replaced by storm sewers due to development

. the drain is sufficiently old, undersized and/or
out of repair

. the drain cannot be maintained to the standards
of the original engineer's report

. the drain has been built over or destroyed

. the drain no longer serves a useful purpose

. property owners are unwilling to invest in

improvements or assessment schedule updates

to the drain (Section 76 or 78)

Section 84(4) requires that all proceedings in the
initiation and processing of an engineer's report
are the same (with necessary modifications)
as on a report for the construction of a drain
(Section 4). These procedures are described
in Part A, Chapters 4-11.

OTI IER REPOtliS J\UTi-IORIZFD T]Y TI-II DRAINAGE ACT, I990

DID YOU KNOW? After at drairr
is abandotted. tlre nrunicipality
has rrc obiigation with respect
to the drairrage systenl. Before
proceecl ing with abandon tnettt,
carefully corrsicler all inrlrliciitions:
. tlre rrutricipality is no lon$er

reslrorrsible for tlte rrrai ntenairce
or repair of the drain

. atrandonnrent nray result itr

the reinstarternerrt of c0nln1on
law rules

?
a

lnitiation
The municipality appoints the engineer to prepare

a report (section 84(3)). lt is recommended that
this appointment be passed through a by-law or
resolution of the council (Section 8).

Fieldwork and Evaluation

Before the on-site meeting:

. obtain a copy ofthe abandonment request and

verify it meets the requirements (Section 84(1))

. collect copies of the by-law, original engineer's
report, drawings, any Section 65 reports, any

outstanding legal actions, updated assessment

roll data, etc.

. examine the municipality's records with respect

to any assets of the drainage works, any work
outstanding, any billings or assessments

outstanding and any costs of repair or
maintenance not yet billed out

. collect current information on the watershed

. discuss any concerns with the drainage
superintendent or other municipal staff

. determine the utilities, agencies and property
owners that may be involved

. determine if there are any outstanding regulatory
issues or legal actions related to the drain
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Conduct the on-site meeting to:

. determine the reason(s) for the request
for abandonment

. determine the reason(s) for the request for the
engineer's report

. identify private surface and subsurface drainage
systems that may be impacted

. inform the participants of the extent of the
drainage system and the proposed portions to
be abandoned

. explain to the participants the implications of
abandoning the drain, such as:

o the municipality will no longer be responsible
for managing the system

o the reliance on other property owners to
manage the system can result in flooding

o it may require civil action to establish drainage
rights (e.g., access to an outlet)

o permits and approvals for future maintenance
and repair will be the responsibility of the
property owners

After the on-site meeting;

. examine the drain in detail, with specific
emphasis on the section requested to
be abandoned

. evaluate the impacts of abandonment on the
watershed, property owners, agencies, utilities
and the road authorities

. review other drainage reports, land use studies or
other studies that are relevant to the watershed

. determine if any work is to be performed to
facilitate the abandonment

. determine if any other watershed may be
impacted if the drainage works is abandoned
and ensure property owners in those watersheds
are notified

. consider if there are assets that should be sold

Report Contents

A report on the abandonment of a drain
should contain:

. background information on the drain, the
request for abandonment and the request
for the engineer's report for abandonment

. recommendations

. the estimated cost of the abandonment,
including the engineer's fees

. the estimated proceeds from the sale of
any assets

. an assessment schedule to assess the net
costs of the abandonment

Processing the Report

Ensure the report is filed within one year of
appointment or at a later time as extended by a

resolution of council (Section 39). The engineer
should determine the extent of their involvement
from the municipality once the report is submitted.
As soon as the report has been prepared and
submitted to the council, the procedure to consider
and process the report is similar to that for the
construction or improvement of a drain (Part A,
Chapter 10).

The rights of appeal on an abandonment report are
similar to those on a report for the construction or
improvement of a drain (Part A, Chapter 11).

DID YOU KNOW? Tlre cost
of abandorring a drain is not
etigible for grants (Seclion 85). ?

I

13.9 Mutual Agreement Drains
(Section 2)
Two or more property owners may enter into a

written agreement for the construction, improvement,
financing and maintenance of a private drainage
system. Mutual agreement drains are different than
municipal drains because they are constructed, owned
and maintained by the property owners that are party
to the agreement.

The Act does not require the property owners to
retain the services of an engineer, but an engineer
may be requested to design the drainage system,
develop a plan, assist with hiring a contractor
and supervise the construction. Additional
information on mutual agreement drains is found
in the OMAFRA factsheet Mutuol Agreement
Dra i ns (ontario.ca/omafra).
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CHAPTER L4

THH INGINHER ANT} TLiT DRAINAGI
SU PIR INTIN DEI{T

14.1 lntroduction
Municipal council has the responsibility for
implementing the procedures of the Act and for
managing the network of municipal drains. ln
performing the duties under the Act, the engineer
has a strong relationship with the council and staff,
particularly with the drainage superintendent.

1"4.2 The Drainage Superintendent
The drainage superintendent is appointed by by-law
and is responsible for the following duties under the
Act (Section 93(3)):

. inspect and report periodically on the condition
of the municipality's drainage systems

. initiate and supervise the maintenance and

repair of the municipality's drainage systems

. assist in the construction or improvement
of the municipality's drainage systems

. report to council on the maintenance, repair,

construction or improvement activities

The drainage superintendent has two main roles
with respect to the preparation of an engineer's
report. The first is as a client to liaise with the
engineer during report preparation to ensure
specific concerns and/or needs for the management
of the drainage system are addressed. The second
is as an assistant, providing liaison with property
owners and assisting in construction, from tendering
through on-site supervision to finalization.

14.3 The Drainage Superintendetrt
as the Engineer's Client
An engineer should consider the drainage
superintendent as a client, when the engineer is

retained by a municipality to prepare any report
under the Drainage Act, 7990 (Figure A14-1).
The drainage superintendent can provide input
to the engineer:

. at the start of a drainage project

. at the on-site meeting

. during site surveys and field examinations.

. at meetings with agencies and property owners

. by reviewing and commenting on the draft report

Figure AL+1,. A title block from a drawing in an
engineer's report for a drain showing the name
of the drainage superlntendent (left corner).

Source.' Sprlet Associates Ltd., London, Ontario.
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Items to discuss with the drainage
superintendent include:

. design options, their implications and
new techniques

. access routes, working limits and staging areas

. a practical maintenance assessment schedule
that facilitates billings of maintenance costs on a
branch-by-branch and interval-by-interval basis

. the location, extent and longevity of benchmarks

. disposal of materials excavated from the drain

. abandonment of drains that are being replaced

. details on the plans, profiles and specifications
being developed for the report

. special structures included in the report
(e.g., crossings, sediment traps, buffer strips)

. clearing and grubbing to be undertaken
and the method of disposal

. as-built drawings or equivalent

ln order to assist the drainage superintendent in the
future management of the drain, it is recommended
that the report contain the following:

. a glossary of technical terms such as benefit
outlet liability, designs storms, etc.

. a statement that crop damage allowances will not
be paid for future drain maintenance and repair

. a statement indicating that connections to
the drain require approval

. a statement indicating that obstructions and
damages to the drainage system are prohibited

. a statement providing instruction for future
maintenance and repair

. a method to calculate the value of special
benefit assessments

14.4 The Drainage Superintendent
Assisting the Engineer
The drainage superintendent may assist the engineer
and is often the engineer's point of contact with the
municipality. Some municipalities have developed
ways for the engineer and the drainage superintendent
to work together to benefit the property owners, the
municipality and agencies and to reduce costs. Talk
to the drainage superintendent to find out what role(s)
the municipality may wish them to be involved in.

The drainage superintendent may assist the
engineer with some of the following responsibilities:

. lnformation - the drainage superintendent can
provide information on the history of the drain
and access to files and reports.

. Liaison - use the local knowledge of the drainage
superintendent in com m u n icating with property
owners and approval agencies.

. Surveying and site examinations - the assistance
ofthe drainage superintendent can reduce the
need for extra engineering services and keep
costs down on a project. lt is the engineer's
responsibility to direct, review and accept the
work done by the drainage superintendent in
this phase.

. Construction supervision (Part A, Chapter 12.4):

o The assistance of the drainage superintendent
can reduce the need for extra engineering
services and reduce costs on a project. For a

drain construction or improvement project,
only the engineer can approve changes to
the design and contract. The engineer must
be satisfied with the reporting and quality of
the supervision.

o The drainage superintendent may be able to
assist in addressing questions and concerns
about the project and resolving conflicts.

o The Droinage Act, 7990 allows a drainage
superintendent to certify the completion of a

project under an engineer's report (Sections

50, 64 and 88(2)). When this occurs, the
municipality assumes some accountability
for the construction of the drain.

. Contract administration - the drainage
superintendent may be able to perform
this work at a reduced cost.

14.5 Avoiding Conflict of lnterest

- the Engineer as the Drainage
Superintendent
An engineer may be appointed as the drainage
superintendent for a municipality. When preparing
reports for a municipality, the engineer should
ensure that their role as drainage superintendent
does not conflict with their role as engineer
(and vice versa).

1-!2



The referee and the Tribunal have identified that
there is a potential conflict in having the same
person writing a report for a drain and managing
the same drain on a day-to-day basis as an

employee of the municipality. The following
referee/Tribu na I decisions identify this confl ict
and are found on Canlll (www.canlii.org):

. Horne Dempsey etal.vs. North Easthope

and the City of Stratford

. Hodgson et ol. vs. Township of Mariposa

. an appeal by Vanderkloet on the Hyatt Drain

in the Township of Enniskillen

. appeals by Hamather and McBride, on
the Exeter Municipal Diversion Drain in the
Municipality of South Huron

TI-IE ENIGINEER AND THE DRAINAGE SUPERINTENDENT

DID YOU KNOW? Where an
engineering firm provides both
engineering and drainage
superiutendent services to the
sanre murricipality, the provincial
Agricultural Drai uage lnf rastructure
Progranr (ADIP) imposes some limits
on grant eligibility.

#
I
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CHAPTER 15

CASE STUDY

This case study is a work of fiction intended for education purposes only, The names of property owners, roll
numbers, municipalities, utilities, drain locations and details are fictional. The purpose of the case study is to
demonstrate the assessment principles described in this guide. All monetary values used in the case study have
been rounded to include only whole dollars.
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15.1 lntroduction
The property owners in the Township of North are

concerned about the functioning of a main drain
and a tributary of an existing municipal drain. They
have indicated to the municipality that the system is
providing an ever-decreasing level of service to the
properties. lt is overstressed due to the increasing

amount of systematic drainage in the watershed

and some changes in land use.

The drainage superintendent has identified:

. the existing pipe crossing of a TransOntario
natural gas pipeline (TransOntario pipeline)

is not working for the upstream lands

. the channel portion ofthe drain has been cleaned
out periodically but it is undersized
and overfl ows frequently

. the existing channel crossings are old, undersized
and need replacing

. the 100-year-old pipe on the main drain requires
frequent repairs

An engineer has been appointed (Part A, Chapter 2)

under Section 78 of the Droinage Act, 1990 to
complete a report for improved drainage. After the
appointment, a project scoping meeting (Part A,

Chapter 3) and an on-site meeting (Part A, Chapter
4) were held. Agencies were consulted and their
concerns were addressed. A preliminary report
(Part A, Chapter 5) was not drafted, but a survey
and site examination (Part A, Chapter 6) was

completed to determine the information required

to complete the project as follows.

CASE STt]DY

Watershed Land Use Features

The watershed features (Figure 415-1) include:

. The watershed is primarily cash cropped, with
systematic drainage and moderate slopes.

. The agricultural use is primarily a corn and

bean rotation.

. There are a number of smaller bush lots scattered
throughout the watershed.

. The drain crosses County Road 137 (C2) and the
4'h Line in two locations (C1 and C3).

. The drain crosses a Transontario pipeline (P1)

near the middle of the watershed.

. There is a farm equipment dealership at the
northeast corner of the intersection of County
Road 137 and 4'h Line.
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PART A - APPLICATION OF THE DRAINAGE ACT REQUIRETv-IENTS

Flgure A15-1. Initial condltlons of the watershed.
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Drainage Features

The existing municipal main drain consists of:

. a pipe portion consisting of two parallel pipes

that outlet (D1) into the channel municipal drain

o a 45-year-old pipe, ranging in size from
450 mm to 525 mm, provides on average

a 9 mm/day drainage coefficient

o a lOO-year-old pipe, ranging in size from
200 mm to 250 mm, provides less than
a 3 mm/day coefficient and requires
ongoing repairs

" ponding and minor erosion is occurring along
the route

. the channel municipal drain discharges into
Stone Creek, a natural watercourse (D2)

Branch A consists of a 450 mm concrete pipe
(approximately 80 years old) and outlets into the
main drain (D3). This tributary has a greater slope,
and the surrounding land has more surface erosion.

Design Considerations

At the on-site meeting, the following items
were identified:

. The new drain work should be sized to serve all

lands in the watershed, even though new direct
outlets to all lands are not required at this time.

. Better drainage (increased drainage coefficient)
is needed during the planting, growing and

harvesting seasons.

. Lands upstream of the TransOntario pipeline
do not have adequate drainage, which suggests

a problem with the pipeline crossing.

. The channel floods frequently.

. The l0O-year-old pipe, ranging in size from
200 mm to 250 mm, should be broken up or
removed, with any connections into it switched
to the new tile.

. The 45-year-old pipe, ranging in size from
450 mm to 525 mm, should be inspected and,

if functional, maintained and paralleled.

CASF STLJDY

An investigation of the 45-year-old pipe identified
no problems except that the TransOntario pipeline

crossing gradient was found to be quite flat. The
property owners in the watershed upstream of the
pipeline suggested that the existing drain upstream
of the pipeline did not require any improvements.

The engineer decided to proceed with a pipe

drain system designed with a 25 mm/day drainage
coefficient. To achieve this design standard, a new
pipe is needed to parallel the existing 45-year-old
pipe from the upstream end (P1) to the outlet (D1)

The channel portion of the drain also needs

improvement to meet current design standards.

15.2 Recommended Design

The recommended design of the drainage system

is shown in Figure Al5-2 and described in the
following sections.
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PART A APPLICATIOi\i OF THE DRAI]\IAGE ACT REOUIREtulENTS

Figure AL5-2. Proposed dralnage system.
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PART A APFTLI(iATlOl! Of THt DRi\lNi\GE ACT RFOL;lRE\lE|!TS

Channel (Station 0+00O to Station O+833)
. widen and deepen the channel and level

materials on-site

. replace the existing undersized culverts with new
embedded crossings:

o the 4th Line Township road crossing (C1)

o the crossing to the V. & W. Oley property

o the crossing to the R. Lucky property

. provide a splash pool/sediment area at the
pipe outlet (D1)

. ensure minimal disturbance of the channel for
100 m upstream of the outlet to the creek (D2)

. execute other channel design features, including:

o construction of temporary sediment traps

o provision of erosion control at
specified locations

o retention of existing trees on the south bank

o provision of a timber crib wall for
habitat enhancement

Pipe Main Drain
. Station 0+833 to 0+864, County Road 137

crossing (C2):

o replace the crossing with two 750 mm High
Density Polyethylene (HDPE) pipes

o replace the two existing catch basins, located
upstream and downstream of the county road

. Station 0+854 to 1+300:

o install 436 m of new 900 mm concrete pipe
parallel to the existing 45-year-old, 525 mm pipe

o leavethe broken 100-year-old 250 mm pipe in
place with existing and divert connections to
the new pipe

. Station 1+300 to t+329,4th Line crossing (C3)

o execute work described in Figure 415-3
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Ci\SE STUDY

Figure A15-3. 4th LIne crosslng details.
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PART A APPLICAIIOI\] OF THF DRAIIJ/\GE ACT REQI,IRE]\IENTS

. Station 1+329 to I+947:
o install 618 m of 600 mm concrete pipe parallel

to the existing 45-year-old, 450 mm pipe

o leave the broken 100-year-old, 200 mm pipe
in place and divert existing connections to the
new pipe

o install a new catch basin at Station 1+690

o replace existing catch basin at Station 1+947

o construct tees at Stations 1+750 (X1) and
1+857 (X2)

. Station t+947 to 2+335:

" install 373 m of 600 mm concrete pipe parallel
to the existing 4S-year-old, 450 mm pipe

o leave the broken 100-year-old, 200 mm pipe in
place with existing and divert connections to
the new pipe

o install a new junction box at Station 2+320

o at the TransOntario pipeline crossing (P1),

remove the 45-year-old, 450 mm pipe and
100-year-old, 200 mm pipe and replace them
with three 450 mm HDPE pipes

o install a new catch basin at Station 2+335

Btanch A {connected at Station 1+300
on the Main Drain (D3))
. Station 0+000 to 0+453:

o install 453 m of 450 mm concrete pipe parallel
to the 8O-year-old, 450 mm pipe

o construct a WASCoB with a 150 mm surface
inlet at Station O+227

o construct a new ditch inlet catch basin (DICB)

and reconstruct the berm at Station 0+453

15.3 Cost Estimates and Assessments

Step 1: Divide the Project into lntervals
For purposes of distributing the cost/making the
assessments, the drain is divided into intervals
(Figure A15-2). ln this case study, the drainage
system is divided into seven intervals based on
key features of the drain, including road crossings,
transition from channel to pipe, and pipe size

changes. The intervals are as follows:

Main Drain

. lnterval 1 is the section of channel from Station
0+000 to Station 0+833. lt begins at the outlet at
Stone Creek (D2) to the downstream side of the
County Road 137 crossing (C2), This includes the
existing 4th Line crossing (C1).

. lnterval 2 is the County Road 137 crossing (C2)

from Station 0+833 to 0+864.

. lnterval 3 is the section of pipe from Station
0+864 to 1+300. lt begins at the upstream side
of the County Road 137 crossing (C2) to the
downstream side of 4'h Line crossing (C3).

. lnterval 4 is the 4th Line crossing (C3) from
Station 1+300 to L+329.

. lnterval 5 is the section of pipe from Station
1+329 to Station L+947; it begins at the upstream
side of the 4th Line crossing (C3) to the size change
that occurs at Station L+947.

. lnterval 6 is the section of pipe from the size

change that occurs at Station 1+947 to the
upstream side of the pipeline crossing (P1)

at Station 2+335.

Branch A Drain

. lnterval 7 is the section of pipe from Station 0+000,
where it connects to the Main Drain (D3), to its
upstream end at Station 0+453.
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Step 2: Determine the Cost of
Each lnterval

The development of the assessments begins after
watershed(s) and land uses are determined. lt is
refined as the design, drawings, specifications and

costs are prepared. The allowances, construction
costs, engineering fees, eligible municipal
administration costs and contingencies are

estimated for each interval.

Step 2a: Create the Equivalent Area
and Lengths Table

The Equivalent Area and Lengths Table (Table A15-3)
lists all properties in the watershed, the total
hectares of each property and the hectares of each
property in the watershed (affected hectares).
Divide the affected hectares into the appropriate
land use type (e.g., agricultural, residential,
commercial, split drainage, bush and roads).

Assign the Equivalent Area Adjustment Factors
(EAAF) for each land use type (Part A, Chapter 9.3.2)

Table 415-1 describes these factors used

in the case study.

Table A15-1. Case Study Equivalent Area
Adjustment Factors

CASE STL]DY

Assign the Perimeter Factor for each property
with the default being 1.0 (Part A, Chapter 9.3.2).

ln the case study, the engineer was of the
opinion that some higher-lying properties on the
perimeter of the watershed qualify for a different
perimeter factor. As shown in Table A15-2, only
a few properties were subject to a different
perimeter factor.

Table A15-2. Perimeter Factors

Proporty Porlmotor Factot

J. Party

H. & V. Robb and N. Shaw

Oxbow Farms Ltd

D. & P McFee

Cattle Farms Ltd.

D. Wolfman

For each interval, assign the Equivalent tenglh
Factor to each property using the method described
in Part A, Chapter 9.3.2.

The Total Adjusted Area is calculated for each
property in each interval as shown in Table 415-3
Note that properties classified under the Farm

Property Class Tax Rate are denoted by FPCTR

in all subsequent tables.

o.67

0.8

0.4

o.4

0.8

0.33

land Uso
Equlvalent Area

Adrrctment Fastor

Agriculture 1.0

Bush o.5

Residential 1.5

Commercial 2.0

Depressional o.2

Split Drainage* 0.5

2 Lane Gravel Road 1.5

2 Lane Road 2.O

Note: Split drainage refers to properties that contribute
surface water to the drain, but subsurface water is directed
out of the watershed.

The equivalent affected hectares are calculated
for each property and assigned to the applicable
drain intervals.
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Table A15-3. Equivalent Area

FPCTR
(Yes / l{o}

No

Yes

Yes

No

Yes

Yes

No

Total Assessments on Lands

County Road 137 - County of South

Special Assessments to County Road 137

3'd Line - Twp of North

4th Line - Twp of North

Special Assessments to 4th Line

5th Line - Twp of North

Oxbow Sideroad - Twp of North

Total Assessments on Roads:

TOTAL:

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

3to5
5

5

E

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

J

3

3

a

3

3

Gonc.

PI 72

Wa/z 74

Wx/z 1,3

PtWL/z 12

Ea/z 75

PI Et/z 74

EL/z 73

NEr/q 72

SEL/t L2

E1/z 77

Wa/z 75

Wa/z 14

Wa/z 73

PIWl/z L2

PtWa/t 72

PIW!/z 1-1-

PlWr/z 1,t

NWYq 10

SWYq 10

EL/z 74

Er/z 73

E|/z t2
NEL/c !1,

SEr/a L7

ft10
Pt SWVa

Wl/z 73

PtWa/z 72

Lot

-020-05400

-020-05300

-020-05200

-020-04000

"020-03800

-020-o3700

-020-03600

-o20-03500

-020-03400

-020-02100

-020-o2000

-020-01900

-020-01801

-020-01800

-020-01601

-020-01600

-020-01500

-020-01400

-o70-24900

-010-24800

-010-24700

-o70-24500

-o70-24400

-oro-24300

-010-23100

-010-23000

-oro-22900

Roll No.
(12-s8.O1O)

Special Assessment Transontario Pipeline

D. Wolfman

Cattle Farms Ltd.

Okay Farms Ltd

J. & K. Oxbow

Cash Farms Ltd.

Nano Farms Limited

D. & P McFee

J. Wilson

J. Wilson

Oxbow Farms Ltd

K. & B. Smith

Nano Farms Limited

J. Nano

Special Benefit to Nano Farms

Nano Farms Limited

Crop Farms lnc

Crop Farms lnc

Crop Farms lnc

V. & W. OIey

H. & V. Robb & N. Shaw

S. Mccoy

K. Palmer

A. Earp & J. EartrSons

L. & A. Singh

Special Benefit to Lucky

R. Lucky

J. & M. Jacks

D. & D. Hatfield

J. Party

Owner
Total Owned

(Ha)

32.4

40.5

19.9

46.9

20.2

20.2

40.5

40.5

61.3

16.5

24.O

34.3

6.0

40.7

o.4

40.5

40.5

40.5

40.5

20.2

20.2

40.5

40.1,

47.8

20.2

40.5

40.5
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Outlet
Liability

($t
(B=A x F)

3

10

4

I4

AJ

7

5

2

4

L4

72

4

L

4

7

7

2

7

100

Adiusted
(Ha)
(A)

ro.!

29.2

!2.O

40.7

0.6

38.0

27.2

L.4

9.2

7.r
77.3

40.5

35.9

\2.2

3.1

70.4

1.5

4.1

5.6

2.4

295.9

Beneflt
Assessment

(st

600

bUU

600

100

295.9

o.34

Total in
lnterval

(s)

33

166

19

2,026

64

777

75L

2

137

56

188

3

179

100

7

43

33

53

189

169

57

15

49

7

4

36

26

tL

4,000

Outlet
Liability ($)
(B=A x F)

33

166

19

AA

64

777

aca

2

r37

56

466

3

179

100

7

43

33

53

189

169

15

49

7

4

36

26

t7
2.000

Adjusted
(Ha)
(A)

7.1

35.3

4.O

5.6

13.6

37.6
1t)

o.4

29.2

72.O

40.7

0.6

38.O

2!.2
I,4
9.2

1L.3

40.5

3s.9

L2.2

.1- I

ro.4

0.8

7.6

5.6

2.4

425.9

lrtcrval 3 0+884 to 1+300
(Slngtl

4,000

Benellt
Assessment

(s)

2.OO0

2,000

2,000

2,000

425,9

4.70

Total in
lnterval

($)

2

6

7

3

3

8

7

7

3

I

8

5

4

2

2

o

8

7

2

701

2

7

7

800

Outlet
Liability ($)
(B=A x F)

a

1

3

3

8

7

7

I

8

5

4

2

2

9

8

3

7

2

7

2

t
1"

100

Adjusted
(Ha)
(A)

7.r
35.3

4.O

15.6

74.O

37.6

32.2

o,4

34.0

12.o

16 1

0.6

38.0

2!.2
L.4

18.0

7.7

11.3

40.5

35.9

72.2

5.1

to.4

1.5

4.6

0.8

7.6

5.6

2.4

454.5

MAII{ DRAIN

lntowal 4 1+300 to 1+329

700

CASt SILIDY

Total in
lntelval

(s)

601

lntorval 2 O+833toO+864
Road

800

Beneflt
Assessment

(s)

700

700

700

100

454.5

o.22

3

10

4

14

f5

7

1

2

4

I4
12

L

4

7

4

2

7

700
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Table 415-12. Future Maintenance and Repail Table continued

rorAl cosr ($) (c)

Roll No.
(12-s&010)

.010-22900

-010-23000

-010-23100

-o70-24300

-o70-24400

-010-24500

-oLo-24700

-010-24800

-010-24900

-020-01400

-020-01500

-020-01600

-020-01601

-020-01800

-020-01801

-020-01900

-020-02000

-o20-o2roo

-020-03400

-020-03500

-020-03600

-020-03700

-020-03800

-020-04000

-020-05200

-020-05300

-020-05400

Special Assessment TransOntario Pipeline

County Road 137 - County of South

3'd Line - Twp of North

4th Line - Twp of North

5th Line - Twp of North

Oxbow Sideroad - Twp of North

TOTALS

TOTAL BENEFIT ASSESSMENT (C)

OUTTET LIABILITY (S) (D = c- C)

Land in lnterval (Ha) (E)

Outlet Liabllity Rate (S/Ha) (F = D / El

MA!T{ DRAIil

Intorval 5 1+329 to 1+947
Farms and Nano Farms)

6,500

I1.3

Total in
lnterval

(s)

2,156

500

r,449

7

426

237

80

727

453

35

776

!7

6,500

16

103

402

r-a I

36

63

27

D. Wolfman

Cattle Farms Ltd

Okay Farms Ltd.

J. & K. Oxbow

Cash Farms Ltd.

Nano Farms Limited

D. & P McFee

J. Wilson

J. Wilson

Oxbow Farms Ltd.

K. & B. Smith

Nano Farms Limited

J. Nano

Nano Farms Limited

Crop Farms lnc

Crop Farms lnc.

Crop Farms lnc.

V. & W. Oley

H. & V. Robb & N. Shaw

S. McCoy

K. Palmer

A. Earp & J. Earp-Sons

L. & A. Singh

R. Lucky

J. & M. Jacks

D. & D. Haffield

J. Party

Owner

519.6

1.6

2.8

5.0

0.5

3.4

4.5

13.0

6.2

72.2

39.4

40.5

16.9

7.7

18.0

3.6

27.9

38.0

o.4

40.7

6.0

34.3

11.0

8.0

7.4

32.4

39.5

15.6

15.6

24.6

6.1

36.5

8.9

473.7

2.4

5.6

7.5

0.8

6.8

1.5

ro.4

3.1

72.2

35.9

40.5

11.3

7.7

18.0

r.4
2r.2

38.0

0.6

40.7

12.o

34.0

2.2

1.6

o.4

32.2

37.6

74.O

15.6

13.3

4.O

35.3

7.7

Affected (Ha)

ln Watorshod

Total
Total

Adjusted
(Ha)

II.2O
267.7

3,000

3,500

3,500

1.OOO

500

2.OOO

Benefit
Assessment

($)

267.7

2.4

5.6

3Z

1.5

70.4

3.1

72.2

3s.9

40.5

7r.3

7.r
9.2

7.4

2r.2

38.0

0.6

40.1

13.9

10.1

Adiusted
(Ha)
(A)

3,000

27

63

36

L7

116

AF

L37

402

453

727

,RN

103

16

237

426

7

449

156

113

Outlet
Uabillty (S)
(B=A*F)
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MAI'{ DRAIN

Itttotval I 1+94? to 2+335

4,500

Benefit
Assessment

(s)

1,500

1,000

2,500

2,500

2,000

193.6

Total
Outlet

Liability
(s)

249

L,238

74r

778

238

47r
7,LL8

1,106

13

2t
29

/bb

224

r,261-

18

r,528
852

57

394

212

455

1,627

7,443

490

126

477

60

92

2A

186

225

97

15,300

Total Benefit
Assessment

(s)

1.500

2,000

2.000

250

500

150

2,000

500

2.500

1.000

700

1,600

74,700

Total in
lnterval

(s)

r79

591

bt

130

424

370

6

13

L,750

Outlet Li-

ability ($)
(B=A x F)

7.72

35.3

4

9.3

25.6

22.7

0.36

0.8

704.6

(Ha)
(A)

Adjusted

8.9

36.5

6.1

12.4

27.5

22.3

r.4

0.5

115.6

BRANCH A

lmorval ? O+odl to 0+453
(SlngD & Ean)

4,000

Benefit
Assessment

(s)

2.000

250

2,250

2.250

r,750

704.6

1b./5

Tota! in
lnterval

(s)

31

1,563

1,393

219

15

777

478

377

t26
5Z

ro7

15

10

58

25

4,500

Outlet
tiability

(s)
(B=A x F)

31

63

393

279

15

7r1

474

37r
126

32

LO7

15

10

58

25

2,000

(Ha)
(A)

Adjusted

6.1

38.0

21.2

L.4

11.3

40.5

35.9

12.2

3.1

70-4

1.5

1.0

5.6

2.4

193.6

CAS{: STLJDY

Gomblncd Total ot Maln Draln and
Btancb A

30,000

Total
Assessment

($)

7,238

7,678

2,238

2,4L7

1,368

1,106

13

52t
\79

2,766

724

3,76L

18

2,528

394

272

455

r,627

r,443

726

417

60

792

2A

7,786

225

97

30,000

249

747

a52

57

490

10.33

767
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The report also includes instructions to distribute the costs for future maintenance and repair. When work
is performed:

. in a single interval, use the specific "interval total" column

' in two or more intervals, add across the intervals using the "interval total" columns
. over the entire drain, use the "gross total" column

Therepairorreplacementof theprivatecrossingatStation0+T50isassessed 40%totheownerof theproperty
and the remaining cost assessed upstream in accordance with the maintenance schedule for lnterval 1. The
instructions forthe assessment of work performed on the special benefit and special assessment items are
provided in Table A15-13.

Table A15-13. specific lnstructions for special Benefit and special Assessment

Crosslng
andlor Clean{ut

4th Line crossing at Station 0+270 Assessed upstream in accordance with the Maintenance
Schedule for lnterval 1to Station 0+290

County Rd 137 crossing Assessed in accordance with the Maintenance Schedule
for Interval 2

4th Line crossing at Station 1+300
to Station 1+329

Assessed in accordance with the Maintenance Schedule
for lnterval 4

Assessed 25% to the Pipeline Authority and the
remaining cost assessed upstream in accordance
with the Maintenance Schedule for lnterval 6

Trans Ontario Pipeline crossing at
Station 2+320 to Station 2+335 100% assessed to the Pipeline Authority

1007o assessed to the Road Authority

100% assessed to the Road Authority

100% assessed to the Road Authority

Assossmont lngtructlons
for Ropalr or Roplacomont
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Conduct Fairness Test

The engineer conducted a fairness test on the
preliminary assessments by:

. comparing the benefit assessments per benefiting
area on adjacent properties

. comparing the outlet liability assessments

on adjacent properties

. comparing the cost per hectare on

adjacent properties

. performing a broader review of assessments

and cost per hectare on all properties

. considering any prior assessments on the land

or roads (Section 34)

The engineer identified features within the
watershed that provide some rationale for any
differences in assessments between properties
These features are:

. location of the channel (e.g., property owned
by R. Lucky):

o previously cultivated land is now dedicated
to the channel

o the channel may interfere with
agricultural operations

o market values may be lower compared
to a piped drain project

. protected forested lands that will not be drained
(e.g., property owned by D. & D. Hatfield)

. steep slopes (e.g., property owned by H. & V.

Robb and N. Shaw, where a perimeter factor
was applied)

. depressional lands that do not benefit from or
contribute water to the drain (e.g., property
owned by Cash Farms Ltd.)

. areas with subsurface drainage systems that
outlet to a different watershed (e.g., property
owned by Okay Farms Ltd.)

CASE STt]DY

The fairness test resulted in adjustments being
made to the initial calculated assessments to
some properties. The engineer judged the final
assessments (as presented in this case study)

to be fair since:

. costs per hectare were similar for all owners
with pipe work occurring on their property

. costs per hectare were similar, with slight
increases towards the upstream end ofthe
watershed, for all owners with no work
performed on their property

Assessment Schedules for the
Engineer's Report

The assessment information is summarized to
create the Schedule of Assessment for Construction
(Schedule A) for inclusion in the engineer's report
(Section 35). The schedule includes the estimated
gross assessments per hectare and is provided in
Table 415-14.

169



PART A APPL ltl,\TiOl.: 0F ll lE DRAIItAGE \CT RFQUI[iFI/lt:WS

Table A15-14. Assessment Schedule for Construction

FFCTR (Yoe

/ I{o)

Total Assessment on Lands (H)

County Road 137 - County of South

Special Assessment to County Road 137

3'd Line - Twp of North

4th Line - Twp of North

Special Assessment to 4th Line

Sth Line - Twp of North

Oxbow Sideroad - Twp of North

Total Assessment on Roads (l)

TOTAT (H+l):

Yes

Yes

Yes

Yes

Yes

Affected (Ha)
(Flom Table

1$3)

8.9

36.5

6.1

28.6

15.6

15.6

39.5

b

40.7

506.3

2.8

r,o
13.3

Yes

Yes

Yes

7.4

8

71

o.4

38

3.6

18

7.7Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

32.4

34.3

27.9

16.9

40.5

39.4

72.2

6.2

T3

4.5

3.4

o.5

5

3to5
5

E

5

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

Conc.

Pt 72

WL/z 1,4

Wlz 73

PlWa/z 72

Ea/z !5
Pt Ea/z 74

EL/z 13

NEa/a L2

SEL/a 72

E!/z !L

Wa/z 75

WL/z 74

Wt/z \3
PIWL/z t2

PlWa/z 72

PIWa/z 77

PIWL/z L1,

NWVa 10

SWVa 10

EL/z 74

Ea/z 73

El/z 72

NEL/I 1-7

SEL/c L1

ft10
ft SWVa

WL/z 73

Pt\NL/z 12

Lot

-o20-05400

-020-05300

-020-05200

-020-04000

-020-03800

-020-o3700

-020-03600

-o20-o3500

-020-03400

-020"02100

-020-02000

-020-01900

-020-01800

-o20-01601

-020-01600

-020-01500

-020-01400

-010-24900

-010-24800

-oLo-24700

-010-24500

-oro-24400

-010-24300

-010-23100

-010-23000

-010-22900

Roll ilo.
(1,l€8{10}

Special Assessment TransOntario Pipeline

D. Wolfman

cattle Farms Ltd

Okay Farms Ltd.

J. & K. Oxbow

Cash Farms Ltd.

Nano Farms Limited

D. & P McFee

J. Wilson

J. Wilson

Oxbow Farms Ltd

K. & B. Smith

Nano Farms Limited

J. Nano

Special Benefit to Nano Farms

Nano Farms Limited

Crop Farms lnc

Crop Farms lnc

Crop Farms lnc.

V. & W Oley

H.&VRobb&N.Shaw
S. McCoy

K. Palmer

A, Earp & J. Earp-Sons

L. & A. Singh

Special Benefit to Lucky

R. Lucky

J. & M. Jacks

D. & D. Hatfield

J. Party

Owner

L70

519.6



MIU[{ DRAIT{

Benellt
Asregsment

(9) (Flom Tablo
1S1O) (A)

16,924

4,000

30,009

4,432

7,6L2

27,507

3,916

35,811

1,000

9,509

22,764

L57,484

2,266

34,985

7,L43

45,690

90,084

52,LLs

240

240

52,355

Total
Agseesment
($) (F=D+E)

2,139

10,603

1,201,

27,547

9,878

6,638

108

Outlet
Uablllty
(9XE)

10,603

!,201

2,793

7,690

6,638

108

3L,L73

240

240

31,413

2,L39

20,942

8enefit
Assossmelrt

(9) (Flom Table
lSlO) (D)

L4,754

2.78'4

20,942

BRANCH A

Afiecbd (Ha)
(Flom Table

1$3)

8.9

36.5

6.1,

L2.4

27.5

22.3

7.4

115.1

0.5-

0.5

115.6

Total
Assessment
($) (C=A+B)

2,604

L2,925

I,465
19,195

4,000

33,909

5,054

L3,767

13,653

732

4,705

1,988

4r,789

8,742

57,3r2
1,000

313

33,101

1.3,762

894

6,421-

3,699

7,030

25,744

22,244

7,574

7,925

6,457

922

22,764

373,932

3,492

34,985

293

10,536

45,690

3,477

7,490

99,963

473,895

Outlet
Uablllty
(s) (B)

2,604

12,925

1",465

2,271,

3,900

5,054

!3,767
13,653

732

273

376

1.4,282

4,826

21,,501-

313

23,592

73,L62

894

6,427
3,699

7,030

25,r44

22,284

7,574

7,925

6,457

922

21:6,448

r,227

293

3,393

3,477

7,490

9,880

226,327

C:\SE STI-IDY

Total
Agsessmont

($)
(G=C+fl

4,742

23,524

2,666

19,195

4,000

33,909

26,601

23,645

20,292

240

4,705

1,988

41,749

8,742

57,372

1,000

313

33,101

L3,T62

894

6,42r
3,699

7,030

25,744

22,284

7,574

L,925

6,457

922

22,046

426,046

3,492

34,985

533

10,536

45,690

3,477

7,490

LOO,2O4

526,25O247,568

17r
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Prepare another spreadsheet that shows the estimated "net assessment" where the land allowances and grants
are deducted as shown in Table A15-15. This table is not provided in the engineer's report but can be brought to
the meeting to consider the report to show to any individual property owner.

The assessment information for future maintenance is summarized to create the Assessment Schedule for Future
Maintenance (Schedule B) for inclusion in the engineer's report (Section 35) as shown in Table A15-1G.
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C.\SI STL]DY

Table A15-15. Net Assessment Schedule for Construction

FPCTR
(Yes /

No)

Yes

Yes

Yes

Yes

No

Total Assessment on Lands (E)

County Road 137 - County of South

Special Assessment to County Road 137

3d Line - Twp of North

4th Line - Twp of North

Special Assessment to 4th Line

sth Line - Twp of North

Oxbow Sideroad - Twp of North

Total Assessment on Roads (F)

TOTAL (G=E+F)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

l{et
Arsegrment

(S) (D=A-EC)

3,161

15,686

1-,778

2,672

2,667

19.tOL

1-4.259

15.663

L3,528

160

-238

L,325

25,269

8,742

34,O23

bb/

313

2L,967

8,775

596

4,287

2,466

4,687

16,763

14,859

5,049

r,243
4,305

615

22,764

267,L84

3,492

34,985

533

10,536

45,690

3,477

r,490
aoo,204

367,388

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Allowancea
($) (c)

LO,725

3,505

3,475

100

3,375

2,590

4.745

100

27,455

27,455

ADIP Grant
(s)

(B=/3*A)

1,581

7,842
888

6,398

1,333

11,303

8,867

7,842

6,764

80

1,568

663

13,930

79,rO4

333

tL,o34
4,387

294

2,740

r,233
2,343

8,381

7,429

2,525

642

2,L52
307

L37.,4O7

t t,407

Total
As6oasment

($) (Flom Table
1$14) (A)

4,742

23,524

2,666

19,195

4,000

33,909

26,60L

23,645

20,292

240

4,705

1,988

47,789

8,742

57,3L2

1,OO0

313

33,101

L3,162

894

6,42!
3,699

7,030

25,744

22,284

7.574

7,925

6,457

922

22,764

426,046

3,492

34,985

5JJ

10,536

45,690

3,477

1,490

100,2o4

526,250

Owner

J. Party

D. & D. Hatfield

J. & M. Jacks

R. Lucky

L. & A. Singh
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CHAPTER 1

IhJTRilDLJCTIOhJ

Under the Drainage Act, L990, a "drainage works"
includes a drain constructed by any means,
including the improving of a natural watercourse,
and works necessary to regulate the water table
or water level within or on any lands or to regulate
the level of the waters of a drain, reservoir, lake
or pond, and includes a dam, embankment, wall,
protective works or any combination of these
(Figure B1-1). The Act is typically used to build
channel and pipe drainage systems and crossings.

Figure B1-1. Rural drainage works.

Source; Dietri ch En gi n ee ri n g Li m ited, Wate rloo, O nta ri o.

Part B provides technical guidance to the
engineer to design the construction (Section 4) or
improvement (Section 781 of a drainage works. This
section introduces technical design components
(e.g., hydrology and hydraulics) but does not
provide detailed design methodologies. Due to the
broad definition of drainage works, environmental
and societal values such as climate change, water
quality, erosion and sediment control, flood
management, wetlands, riparian buffers and other
design considerations are also introduced.

The engineer's report is based on the information
derived from the process in Part A and technical
guidance provided in Part B.

DID YOU KNOW? Tire Orrtario
Society of Profr:ssiorr;rI
Engirreirrs (OSPF.) L;rncl

Drai rrage Corn rniitee wt-.bsite
contains rnanv irsefutl 1:;:pers
a nd p rc.sc: n ta tir: ns orr clelsi grt cotll po nillt ts
and corrsiderations of the ettgineelr's report
(wr,vw. I a nd ci ra i rrageen gi rrecrs.co rrr).

?
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CHAPTER 2

H YDRO LOGY

2.1 lntroduction
Hydrology is the interaction between precipitation, infiltration, evapotranspiration and surface runoff (Figure B2-1).

Figure B2-1. The water cycle - understanding groundwater.
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The engineer will examine the hydrologic processes
to estimate the volume and rate of water flow
used to size, design and evaluate components of
a drainage works. The engineer should consider
climate change when designing drainage works
(Part B, Chapter 4).

2.2 Outlet Considerations and
Downstream Controls
fhe Drainage Act, 7990 places a legal obligation on
the engineer to ensure that all drains are discharged
at a location where they will do no damage to other
lands and roads (Section 15).

Hydrologic design of the drainage works should
consider the capacity ofthe outlet and sections of
the broader watershed downstream of the drain.
Consider the runoff from the entire watershed when
evaluating the sufficiency of the outlet of the drain
(Figures B2-2 and B2-3).

Flgure B2-2. Example of a good outlet.

Source; Dietrich Engineering Limited, Waterloo, Ontario.

HYDROLOT]Y

Figure B2-3. Example of an insufficient outlet.

Source; Dietrich Engineering Limited, Waterloo, Ontario.

Outlet considerations and downstream controls
should also be included as a component of the
hydraulic design (Part B, Chapter 3).

2.3 Hydrologic Analysis Methods
There are several hydrologic analyses used to
estimate the peak discharge or runoff hydrograph
for a watershed. This chapter provides an overview
of these methods and recommends which
methodologies to use in various situations:

. rational method

. regional frequency analysis approach

. single station frequency analysis

. unit hydrograph approach

. drainage coefficient method

DID YOU KNOW? Detailed
infornration on the drainage
coefficient method is found
in OMAFRA Publication 29,
Drainage Guicle for Ontario. The
Orrtario Mirristry of Trarrsportation (MTO)

Draina ge Ma nagemeut M a nual provides
infornration on the otlrer four nrethocls.
These docunrerrts are available fronr
Service0ntario (ontario.ca,"pubI ications).

q
a
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There are numerous computer models that use

different approaches to assist in flow estimation

Computer simulation models can be used for
various sizes and types of watersheds. The MTO

has an extensive list of the various computer
simulation models available and a description
of their applications and capabilities, including
detailed evaluations of a number of the models.
This information is available on the MTO website
(ontario.ca/mto search for "Evaluation of Drainage

Management Software").

The following methodologies are summarized from
lhe MTO Droinoge Management Manual.

2.3.]-Rational Method

The rational method is used to estimate the peak

flow from small watersheds that are less than
1 km'? (100 ha) in size. The method considers
rainfall intensity, watershed area and a runoff
coefficient. The rainfall intensity is derived from
the i ntensity-d uration-frequ ency ( I DF) curves for
the storm duration, corresponding to the time of
concentration of the watershed. Many existing
drains have been designed using flows generated

by the rational method.

2.3.2 Regional Frequency Analysis

A regional frequency analysis is completed to
estimate peak flow in medium- to large-sized

watersheds. lt is a statistical method of relating
regional characteristics such as watershed and

climatic data to calculate peak flows for specific
return periods. There are three regional frequency
analysis approaches: the unified Ontario flood
method, the modified index flood method and

the Northern Ontario hydrology model.

Unified Ontario Flood Method

The unified Ontario flood method was developed
for calculating the design flow rate in Ontario. The

method was based on the statistical analysis of a

total 118 stations using Water Survey of Canada

stream flow data up to December 31, 2OI4. A

detailed description of this method and associated

analysis and background information is provided in
the report entitled Unified Ontario Flood Method
(UOFM), Regional Flood Frequency Anolysis of
Ontario Stream lJsing Multiple Regressions, (2015).

Modified lndex Flood Method

The modified index flood method is based on the
index flood method developed by the United States

Geological Survey in 1950. lt has been modified for
use in Ontario with watersheds greater than 25 km2

(2,500 ha).

Northern Ontario Hydrology Model

This model was developed by the Department of
Civi I Engineeri ng, Queen's U n iversity, Ki ngston,
Ontario, specifically to account for the effect of
the numerous inland lakes in northern Ontario.
It is used to estimate the peak discharge from
watersheds between 1 km'z (100 ha) and 100 km'?

(10,000 ha).

2.3.3 Single Station Frequency Analysis

A single station frequency analysis uses statistical
methods to analyze data from a single stream gauge

to determine the peak discharge corresponding to
a specific return period. Select the stream gauge

location that has hydrologic characteristics similar
to the drain being designed . lt may be appropriate
to transpose the peak discharge from the stream
flow gauge location to another location on the same

stream or to a nearby and similar watershed using

a ratio of the watershed areas. The modified index
flood method is then used to check the transposition

There are a number of stream locations in

Ontario with stream flow gauges maintained by

Environment Canada's Water Survey of Canada
(wwwec.gc. ca/rhc-wsc). The M in istry of Natu ra I

Resources and Forestry (MNRF) collects, monitors
and analyzes water flows, levels and climate data
through the Surface Water Monitoring Centre
(ontario.ca search for "surface Water Monitoring")

2.3.4 Unit Hydrograph

The unit hydrograph method can be used for any
size of watershed. Hydrograph analysis is required
when the time distribution of runoff is important.
It is often used when routing storm events through
water management facilities (e.g., ponds, structures
and wetlands).

This approach develops a hydrograph resulting from
one unit depth of direct runoff generated from a

uniform excess rainfall rate uniformly distributed
over the watershed area during a specific time
period. A unit hydrograph is usually based on a
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unit of measurement (1 mm or 1 in.) of runoff. The
unit hydrograph is directly proportioned for the
required design storm.

There are two methods of developing a unit
hydrograph for a watershed. lt can be developed
from a real storm event recorded from gauged
watersheds or a synthetic unit hydrograph can be
generated based on watershed characteristics such
as area, flow length and slope.

2.3.5 Drainage Coefficient Method
Rural piped drains are usually sized by combining
a hydrologic and hydraulic process called the
drainage coefficient method. lt was developed for
use by tile drainage contractors to size subsurface
drainage systems for agricultural land. lt is also used
by engineers to design piped drainage works for
agricultural watersheds.

The drainage coefficient is the rate at which water is

removed bythe drain from an area and is expressed
in millimetres or inches per day (24 hours).

A detailed description of this method is available in
OMAFRA Publication 29, Drainage Guide for Ontario
(Figure B2-4) (ontario.ca/publications).

HYDROLOGY

2.4 Selection of Hydrologic
Analysis Methods
Select the appropriate hydrologic analysis method
based on project type, watershed size and project
complexity. Consider the outlet capacity, downstream
controls, existing component capacities and commonly
accepted practices. Where a regulatory or approval
agency is involved, the engineer should confirm
the agency requirements for the hydrologic and
hydraulic analysis method and design parameters.

Use Table B2-1 as a guide in selecting a design
method. More than one design method may
be appropriate for a specific project. For added
confidence on complex projects, the engineer
should use more than one method and then
compare the results. Compare the results to each
other, the outlet capacity and any previously
designed drainage works in the area of the project.
Calibrate the flow information from the analysis
to the performance of existing features (e.g., road
culvert) that are present in the watershed.

For all watershed sizes, a hydrologic analysis may
be more efficient using a computer simulation
model to mimic rainfall-runoff events. lf considering
using a computer simulation model, see the
MTO website for details on the various models
(www.mto.gov.on.ca/english/publications/dra inage/
softwa re/ava ilable.shtm l).

Consider using the rational method for watersheds
less than 100 ha in size. Peak flow calculations for
larger watersheds are done using the modified
flood index method, the northern Ontario hydrology
model or the unit hydrograph method.

ln selecting the method, the engineer will consider
the limitations of each process and draw on past
experience from other similar situations. The
engineer must be able to defend the choice of
hydrologic analysis as an appropriate one for
the situation.

Flgure B2-4. Dralna* Gulde for Ontailo.
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Table B2-1. Hydrologic Analysis Selection Table

Doslgn Mothod Comments

Simple, quick method that provides conservative
flow estimates.
Used in larger watersheds for flow estimates for
preliminary design.

Easy to apply.

Easy to apply to medium- and large- sized
watersheds.

Used to compare results to other methods for
watersheds between 5 km2 and 25km2.

Easy to apply; considers effect of storage by lakes
and wetlands.

Stream flow records are available from Water Survey
of Canada (wwwec.gc.calrhc-wsc) and the MNRF
Surface Water Monitoring Centre (ontario.ca)

Use when a hydrograph is required for design

Use for routing flows through storage.

This method is available inlhe Drainage
Guide for Ontario, OMAFRA Publication 29,
(ontario.calpublications)

Consider for use with complex projects.

MTO has an extensive list of computer simulation
models available (www. mto.gov.on.calenglish/
publication lable.shtml)

smallest contour intervals are the most accurate.
Topographical mapping also provides information on

overland slope, channel length and channel slope.

Aerial imagery is useful for determining existing
and historical land use and drainage patterns. Get

information on imagery and data from:

. AgMaps, OMAFRA (ontario.ca/omafra search

for'AgMaps")
. Soil Survey Reports for Ontario, Agriculture and

Agri-Food Canada (www,agr.gc.ca search for
"Soil Survey Reports")

. Ontario topographic maps, MNRF (ontario.ca)

. Ontario FlowAssessmentTool lll (OFATIll)

(ontario.ca, search for "OFAT")

. conservation authorities

. municipalities (county GIS data)

Rational Method

[Jnified Ontario Flood Method

Modified lndex Flood Method

Northern Ontario
Hydrology Model

Single Station
Frequency Analysis
(Stream Flow Records)

Unit Hydrograph

Drainage Coefficient Method

Computer Simulation Models

2.5 Hydrologic Analysis Parameters
Many of the hydrologic methods require a basic

set of parameters to calculate design flow rates.

This section provides a description of some of the
parameters used when conducting a hydrologic
analysis. fhe MTO Drainage Manogement Manual
provides details on most of these parameters.

2.5.L Watershed

The first step in conducting a hydrologic analysis

is to characterize the watershed. Watershed
characteristics affecting runoff include: area, land

use, soil type, overland slope, channel length and

any existing channel slope.

Determine the watershed area from topographical
mapping, existing municipal drain plans, digital
elevation data (e.g., LIDAR), site reviews and site
surveys. Topographical maps that provide the

Deslgn Method llmltatlong

Watershed area should be <100 ha.

Watersheds should have physiographic
characteristics similar to those of the
stations used in the analysis.

Watershed area should be
>25 km2 (2,500 ha).

Watershed area should be between 1 km2

and 100 km'z(100 ha and 10,000 ha).

Basin must be located in the
Canadian Shield.

For a lake outlet situation , area of storage
(lakes and wetlands) must be at least
6% of watershed area.

No watershed size limitation.

The location of the drain must have
similar hydrologic characteristics to
the location with stream flow records.

No watershed size limitation.

Only used for the design of piped drains
in agricultural watersheds.

A variety of models are available
to determine flows for all sizes
of watersheds.
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It may be necessary to do additional field investigation
to obtain more detailed data about the watershed.
A field survey can:

. provide detailed topography and confirm the
watershed limits

. determine channel and/or land cross-sections

. identify adjacent building elevations

. obtain other information

Watershed information is also used for drainage
cost assessment purposes in the engineer's report
(Part A, Chapter 9).

2.5.2 Time of Concentration

The time of concentration refers to the length of
time it takes for the water from the hydraulically
farthest point in the watershed to travel to the
point at which the flow is calculated. Time of
concentration includes overland and channel
flow time.

Time of concentration is a factor in the rational
method and is determined when using design
storms with computer simulation models.

There are many methods to calculate overland flow
time. Two common methods are listed below:

. The Bransby-Williams method is used for a

watershed with a runoff coefficient of 0.4 or
greater and considers the watershed length,
slope and area.

. The airport method is used for watersheds with a

runoff coefficient less than 0.4 and considers the
watershed length, slope and runoff coefficient.

Any in-channel flow time is calculated using
Manning's Equation to determine velocity and
time of travel.

The time of concentration is the sum of the
overland flow time and channel flow time.

HYDROLOGY

2.5.3 Design Storm/Return Period
Selection

The return period chosen for a design storm is a

method of defining a design flow and the associated
acceptable level of risk of flooding. A design storm
with a 2-year return period has a 50% chance of
occurring each year, while a storm with a 100-year
return period has a t% chance of occurring each
year. This parameter is a consideration in all

hydrologic processes other than the drainage
coefficient method.

Historical rainfall data is used to develop design
storms that have a particular probability of
occurring each year, resulting in an identified return
period. The designer selects an appropriate return
period for the design, which depends on the level of
service required, local and regulatory standards and
requirements and the acceptable risk associated
with flooding.

It may be acceptable to design a crossing in an

agricultural setting to a 2-year return period, but
a higher design standard is required for a crossing
on a MTO highway.

Commonly used return periods include 2,5, LO,

25, 50 and 100 years (and in some cases, regional
storms). The following are factors to consider when
selecting a design storm:

. Apply the minimum design criteria in Table B2-2,
Design Storm Selection for Drainage Works.

. Use a larger design storm in situations where
there is a greater risk of flooding or where the
location of flooding may cause significant losses.

. Consider historical and proposed land use

changes in the watershed.
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Table B2-2. Design Storm Selection for Draina$e Works

Gomponent

Channel - Rural/Agricultural

Field Crossings

Residential or Major Agricultural
Crossings

Loweriier Municipal Road Crossing

U pper-Tier Municipal Road Crossing

MTO Highway Crossings

Channels/Piped Drains
in Built-Up Areas'?

1 The municipality and the conservation authority may have specific design standards.
2 May require an Environmental Compliance Approval from the MOECC.

Use Table B2-1, Design Storm Selection for Minor
and Major Flow Systems where minor and major
flow paths using overland flow (major storm flows)

in combination with piped drains or channels (minor

storm flow) are required by some municipalities
or where they are advisable. An appropriately
designed channel could be built to convey both
minor and major storm flows.

The minor flow path refers to the drainage system

designed to convey frequent storm events. The

S-year storm event is often used as the design

storm. The minor storm flow is often conveyed
within a piped drain.

The major flow path refers to an overland flow
route that conveys the less frequent, more extreme

storm events. The 100-year storm or the regulatory/
regional storm event is often used as the design

storm for the major flow path.

Figure B2-5 shows an example of a minor and major
flow path.

*ut*w,*fr;d,r$i;:.

Gomments

It is acceptable to have a risk of flooding
from larger storms that could cause minor
damage or temporary interruption to farm
operations.

It is acceptable to have a risk of flooding
from larger storms that could erode driving
surface.

It is acceptable to have a risk of flooding
from larger storms that could wash out
culverts or temporarily isolate a residence
or farm operation.

See MTO Highway Drainage Design
Standards (January 2008).

Ensure the existence of a major flow
system that ranges from a 100-year storm
to a regulatory/regional storm to avoid

flooding of buildings.

Major fow path - swale or ditch drain

r.silrrq{ii8$li$gllus}S

Minorllow path - pipe drain <

Figure B2-5. Minor and major flow systems.

ln a drainage project for a built-up area, the
engineer should provide for pipes or channels to
carry the minor flow and ensure that there is a

major flow path available to prevent unacceptable
flooding damage. Roadways are common major
flow paths, but in older, built-up areas, consider
major flow paths across private lands. ln rural areas,

major flow paths may be included above the pipe

in the form of a grassed waterway or a stormwater
management pond.

Use Tables B2-3 and B2-4for structures and

bridges that are designed for MTO crossings

and/or approvals.

Deslgp Storm Retum hrlodl

2 year

2-5 yeat

5-10 year

5-10 year

10-25 year

Varies (see Tables B2-3 and B24)

5-10 year for minor flow system
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Major System

Minor System

Major System

Minor System

Major System

Minor System

Major System

Minor System

Dralnage System TVpe

Table B2-3. Desagn Storm Selection for Mlnor and Major Flow Systems

Storm Sewers (Minor Flow System) and Surface Flow (Major Flow System)

Functlonal Road Glasslfl cation

Freeway
Arterial (Urban)

Arterial (Rural)
Collector (Urban and Rural)

Local Road (Urban and Rural)

I.IYDROi-OGY

Deslgn Flow

1-0 year

100 year

10 year

100 year

5 year

Defined by municipality

25 year

100 year

Gheck Flow (fror Scour)

t3Oo/o of 100 year

715o/o ol 100 year

TOOo/o of 100 year

Figure 82-6. Holland Marsh flooded fiom Hurricane
Hazel in 1954.

Source; Town of Bradford-West Gwillimbury, Ontario.

Depressed Roadways

source; section sD-1 of the Highway Drainage Desrgn standards (MTo, January 2oog).

Table B2-4. Design storm selection for Bridges and culverts at MTo Road cross ings

FuncUonal Road Classlfi cation

Freeway, Urban Arterial

Rural Arterial, Collector Road

Local Road

source; Section wc-7 of the Highway Drainage Desrgn standards (MTo, January 2oog).

2.5.4 Peak Storm Events

Historical rainfall events may be necessary for peak
storm design and/or to evaluate potential severe
flooding impacts. These historic rainfall events are
referred to as regional storms and are unique to
different regions of Ontario.

The regional storm is Hurricane Hazel (1954) for
southern Ontario (Figure 82-6) or the Timmins
Storm (1961) for northern Ontario. The Harrow
Storm (1989) may be used in the Windsor area,
depending on the regulatory and/or approval
agencies involved.

10

25

50

Total Span <6 m

25

50

100

Total Span >6 m

Return Pedod of Delgn Rows (Ysart)
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DID YOU KNOW? Tlre spatial
exterrt of zones for application
of the regional stonns, as
well as tlre rainfall clata for
Hurricane Hazel ancl tlte
Tinrrnins Storrn, are founcl in the MfO
Drainage Nlanagientent Manual, Part 4,

Design Charts L.A2-L.44.

?
I

The engineer should consult with the municipality
or any regulatory agency to determine if a specific
peak storm design standard exists. Use the local

requirement if it is more stringent than the regional

storms, but both design storms should be evaluated
to determine specific results on the watershed.

2.5.5 lntensity-Du ration-Frequency
(lDF) Curves

IDF curves are statistically derived relationships used

for estimating rainfall intensity based on historical
rainfall records (Figure B2-7). They provide a

relationship between rainfall intensity for specific
storm durations and frequencies (return period). IDF

curves are used to determine rainfall intensity when
estimating runoff using various hydrologic models

and methods.

5
min

I DF curves I ot 142.2O96, 27 7 .OL45l': 1960-1990' 90%

t
hr

2
hr

10 15
min min

30
min

50 100

Duration (min)

6
hr

72
hr

24
hr

500 1,000 2,000

oo
_o-

a
11

E
E

o
c,
c
o
!-{

\-1

10

Figure B2-7. Example of an IDF curve.

Source.' Ontario Climate Change Data Portal, www.ontarioccdp.ca.

DID YOU KNOW? Further
infornration on tlre Harrow
Storrn and its applicability
is available from the Upper
Tlranres River Conservatior't
Autlrority. www. tha nresriver.on.ca

?
I

Return peilod

-..- 2yl
..*,. 5 yr

--- 10yr
.....-,25 vr
.---' 50 yr
*--.* 100 yr

I
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The IDF curve represents weather data from a single
geographic location (e.g., weather station). The data
from the weather stations across the province are
found at www.cl imate.weather.gc.ca. I DF curve
data for highway infrastructure design for Ontario
is available from the MTO at www.mto.gov.on.ca/
IDF_Curves/.

The rainfall intensity for a specific drain design may
not be adequately represented by a single station.
Because of the specific location of the station,
local extreme rainfall events may not be captured.
To accommodate this, the MTO has developed a

web-based program called IDF Curve Lookup. The
user selects coordinates for any location in Ontario
and the application returns IDF parameters for
that location. The application interpolates the IDF

curve for the specific location based on nearby
Environment Canada weather station data. Consult
with the municipality to determine if they use
different IDF curves.

2.5.6 Design Storm Duration

Once the design storm return period has been
selected, determine the duration of the design
storm to be used in conjunction with the IDF curves.
Storm duration should be equal to or greater than
the time of concentration for the watershed. For
small watersheds, a storm duration of 1-3 hours
may be adequate, while a 24-hour storm duration
may be required for larger watersheds.

This parameter is not required for methods that use
historical rainfall records (rather than design storms)
to generate estimates of runoff.

2.5.7 Design Storm Distribution

The design storm distribution refers to the
distribution of rainfall over the storm duration.

Commonly used storm distributions in Ontario are
listed below:

. Soil Conservation Service (SCS) (now called the
U.S. Natural Resources Conservation Service or
NRCS) Type ll Distribution is appropriate for urban
or rural areas.

. Chicago Distribution is applicable to urban areas
with a high percentage of impervious land cover.

. Atmospheric Environment Service (AES)

Ontario Distribution.

FI\,DROLC)G\

This parameter is required for all methods that use

design storms rather than historical runoffs.

2.5.8 Runoff Coefficient

The runoff coefficient is the ratio of runoff depth to
rainfall depth. The runoff coefficient is assumed to
be a constant that does not change with rainfall rate
or antecedent moisture conditions.

Common runoff coefficients for various land uses
and soiltypes are included inthe MTO Drainage
Monagement Manuol, The runoff coefficient is a
parameter used in the rational method.

2.5.9 lnfiltration and Surface Runoff

The methods for estimating the amount of
infiltration and surface runoff are applied when
using computer simulation models or the unit
hydrograph method.

The amount of surface runoff is the remainder of
the rainfall after infiltration and initial abstractions
(eva potranspiration, dep ression storage). lnfi ltration
is estimated using methodology such as the SCS

curve number method, the Horton infiltration
method, the Green and Ampt infiltration method
and others.

The SCS curve number method estimates the depth
of runoff based on land use and soil classification.
The SCS classifies soil into four hydrological soil
groups (A, B, C, D) based on infiltration rates and
runoff potential. Recommended curve numbers for
various land uses under each hydrologic soil group
are recorded in the MTO Drainage Monogement
Manual. Detailed guidance on the development
and use of the SCS curve number method is found
in the NRCS Engineering Handbook, Part 630
Hydrology. Appendix A of OMAFRA Publication 29,
Drainage Guide for Ontario provides information
relating the hydrologic soil grouping to the drainage
classifi cation of soils.

The Horton infiltration method calculates the
infiltration rate based on soil properties. Maximum
and minimum infiltration rates are selected based
on soil type. The infiltration capacity of the soil
decreases exponentially with time according to a

decay constant, k. Typical values for the maximum
and minimum infiltration rates and the decay
constant for a variety of soil types are found in
the MTO Droinoge Management Monual.
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The 6reen and Ampt infiltration method is one of
the most realistic infiltration models available. lt
considers the hydraulic conductivity, wetting front
suction head, porosity, field capacity and wilting
point of the soil. Typical values of the Green and

Ampt parameters are found in lhe MTO Drainage
Management Manuol.

2.5.10 Resources

Ontario Ministry of Transportation

. IDF Curve Lookup
(www. mto. gov.on.ca/l DF-Cu rves)

. Evaluation of Drainage Management
Softwa re (onta rio.ca/mto)

. Highway Drainoge Design Standords,
2008 (ontario.ca/publications)

Ontario Ministry of Agriculture, Food and

Rural Affairs

. Droinage Guide for Ontario,2OO7,
Publication 29 (ontario.ca/publications)

Environment Canada

. IDF Data (www.climate.weather.gc.ca)

. Water Survey of Canada (www.ec.gc.ca/rhc-wsc)

Ontario Ministry of Natural Resources and Forestry

. Surface Water Monitoring Centre
(onta rio.ca/page/su rface-water-mon itori ng)

. Technical Guide - River ond Streom Systems:

Flood i ng Haza rd limif (ontario.ca/mnrf)

Upper Thames River Conservation Authority
(www.tham esriver.on.ca)

. Reference Monuol for the Use of Precipitation
Design Events in the Upper Thames River
Watershed

British Columbia Ministry of Agriculture, Food

and Fisheries (www2.gov.bc.ca)

. B.C. Agriculturol Droinoge Manuol

. Droinoge Monogement Guide

United States Department of Agriculture, Natural
Resource Conservation Service (www.usda.gov)

. Engineering Handbook

" Part 530 Hydrology

o Part 650 Engineering Field

o Section 16 Drainage of Agricultural Land

. Technical Releases
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CHAPTER 3

HYDRAU LICS

3.1 lntroduction
Hydraulic analysis refers to the determination of
flow rate, velocity and depth of water in drains,
including channels, culverts and piped drains.

The Drainage Act, L990 provides some direction on
hydraulic analysis. lt requires that:

. A piped drainage works that replaces a natural
watercourse must, alone or combined with a

channel, accommodate all flows directed towards
it (Section 14).

. With some exception, all drains require a

sufficient outlet for discharge where they will do
no damage to other lands and roads (Section 15).

. The engineer may continue a drain downstream
of the initiating municipality in order to achieve
a sufficient outlet (Section 20).

3.2 Hydraulic Design and
Analysis Methods

3.2.L Nomographs for Open Channels
and Storm Drains

Manning's Equation is most commonly used to
calculate velocity and discharge in channels and
pipe systems under gravity flow. The equation is

applicable to steady uniform flow (see 3.3.1Types
of Open Channel Flow). The equation considers
the hydraulic radius, slope and roughness of the
channel/pipe. Nomographs relate gradients, pipe
diameters and channel geometry to velocities
and capacities of flow. The engineer can develop
spreadsheets to design channels and pipes using
Manning's Equation.

Sources for nomographs:

. MTO Drainage Management Manuol

. OMAFRA Publication 29, Droinage Guide

for Ontario

. design information from culvert manufacturers

3.2.2 Nomographs for Culverts

Culvert nomographs are design charts that show
the relationship between water level, flow rate and
culvert geometry. They are available for both inlet
and outlet control flow conditions:

. lnlet control - The capacity of the culvert is
controlled by the depth of headwater and the
entrance geometry. The roughness, length and
outlet conditions do not factor into the capacity
of the culvert.

. Outlet control - The capacity of the culvert
is controlled by the depths of tailwater and
headwater and the characteristics of the culvert.
The roughness, length and slope are all factors in
determining capacity.

3.2.3 Computer Models for Design of
Channels, Culverts and Storrn Drains

Nomographs are efficient when dealing with
simple systems. For complex situations, computer
models are more effective, as they can evaluate
backwater effects, pressure flow, unsteady channel
flow, non-uniform channel flow, storage facilities,
controlled outlets, pumping stations, etc. Commonly
used models for drainage systems in rural
Ontario include:
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. Hydraulic Engineering Center's River Analysis

System (HEC-RAS), which was developed by the
United States Army Corps of Engineers.

. Stormwater Management Model (SWMM),

developed bythe United States Environmental
Protection Agency. This model provides hydrologic

simulation of rainfall-runoff and hydraulic routing
through open channels, closed pipes, storage
facilities, pumps and flow regulators.

. PCSWMM, a decision support system for the US

EPA's SWMM core processes. lt can be used for
solving everything from small drainage problems

to continuous hydrology, hydraulics and quality

simulation of major/minor drainage systems.

Additional computer models are CulvertMastel
OTTHYMO, HY-8, StormCAD and FlowMaster.

. CulvertMaster is capable of solving complex culvert

hydraulic calculations to assist in culvert design.

. OTTHYMO or Visual OTTHYMO is a single-event
hydrologic model used to simulate runoff from
design storm events.

. HY-S is a culvert hydraulic analysis model
developed by the United States Federal Highway

Administration (FWHA).

. StormCAD is used for modelling storm sewer
systems based on the rational method approach.

. Flowmaster is capable of performing hydraulic

calculations for open channels, pipes, drop inlets

and weirs.

The Ontario Ministry of Transportation has an

extensive list of computational methods, including

detailed evaluations and a description of their
capabilities. The information is available on the
MTO's website (ontario.ca/mto and search for
"selecting Com putational Methods").

3.2.4 Rural Piped Drains

Rural piped drains can be sized using the drainage

coefficient method, which combines hydrologic and

hydraulic processes. lt was developed for use by tile
drainage contractors to size subsurface drainage

systems for agricultural land (Figure B3-1). lt is also

used by engineers to design piped drainage works

for agricultural watersheds. When sizing pipes for
agricultural watersheds greater than 100 ha, verify
the pipe size using other drainage design methods

such as computer modelling.

Figure B3-1. A contractor installing a rural
piped drain.

Source; Julie Van Mol, Ridgetown, Ontario.

The drainage coefficient is the rate at which water is

removed by the drain from an area and is expressed

in millimetres or inches per day (24 hours). The

coefficient method determines the size of pipes

using nomographs, graphs or equations that
consider the gradient, pipe material and flow rate.

When contemplating an agricultural piped drain

design, consider the following:

. the cost of installing the pipe (it may be more
practical to build a channel or relocate a drain)

. pipe strength and bedding for deep

drain installation

. the type of installation method

. the condition and capacity of existing piped drains
(it may be possible to incorporate the existing
pipe and supplement it with the new pipe)

. the inclusion of surface water

. the location of surface water inlets

Consider as well

. certain pipe materials only come in a range
of sizes

. pipes may be a practical solution for unstable soils

More information on this method is available in

OMAFRA Publication 29, Drainoge Guide for Ontorio.
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3.3 Factors to Consider in Hydraulic
Analysis and Desigrr of Channels
and Pipes

3.3.1 Types of Open Charrnel Flow

Open channel flow is classified as either steady
or unsteady and either uniform or non-uniform.
Steady, uniform flow is calculated using Manning's
Equation. Unsteady or non-uniform flow analysis
is complex and difficult to perform, and computer
models can be used. Drainage works are normally
designed under steady, uniform flow conditions.

Flow conditions can be classified as subcritical,
critical or supercritical and are identified by the
Froude Number. Froude Number calculations are
found in the MTO Droinage Manogement Monuol.

3.3.2 Hyclraulic Grade l-ine

When designing drainage systems, it is important
to determine the maximum permissible hydraulic
grade line (HGL) and the calculated maximum
hydraulic grade line resulting from the design storm
The HGL corresponds to the water level in the
conveyance system.

The engineer should be aware of sudden changes
in gradient that may result in a transition between
flow classifications. For example, a steep slope that
suddenly transitions to a shallow slope may result
in a transition from a supercritical flow condition
to a subcritical flow condition, which results in a

hydraulic jump.

The engineer should determine the maximum
permissible HGL to prevent unacceptable flooding
or impairment to drainage or structures. The
maximum calculated HGL resulting from the
design storm should be lower than the maximum
permissible HGL.

It may be sufficient to examine the HGL only
at certain points of the conveyance system:
for example, at road crossings or in the area of
buildings where openings are to be considered

For more complex settings, looking at the
continuous HGL throughout the entire drainage
system is recommended.

3.3,3 Freeboard

Freeboard is a term used to describe a design
safety factor.

Channels - the freeboard is the elevation
difference between the water levels for the design
hydrologic event and the surrounding land (Figure
B3-2). ln agricultural areas, the minimum channel
freeboard is 0.1-0.3 m.
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Figure B3-2. Channel freeboard

Piped drains discharging into a channel - the
freeboard is the elevation difference between the
outlet pipe and the normal water level (Figure
B3-3). This allows for sediment buildup without
impacting the outlet pipe. Pipe designs should
target a minimum freeboard of 0.3 m.
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Figure B3-3. Piped drain freeboard

The MTO design guidelines provide the
requirements with respect to minimum freeboard
for drainage works requiring MTO approval as

shown in Table B3-1.
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Table B3-1. MTO Design Standards for Freeboards - Culvelts and Dltches

Gonveyance Structure

Roadside Ditch

MTo Deslgn DElnage Standards
(lan. 2O081 Reference SsctlonMlnlmum Fleeboard

Stom
(Reior to Part B, Chapter 2

Hydrology br Deglgn
Storm lniomatlon)

SD_9

Culvert Not on a Watercourse
(associated with runoff fiom roadways and local catchment areas)

0.3 m to top of sub-grade of
road

Minor System Design Flow

wc-7
Local Roads wc-7

Source; MTO Drainage Desigfn Standards, January 2008, Section WC-2.

Table B3-2. MTO Design Standards for Freeboards - Bridge Structures for Standard Road Glassifications

Gulvert on a Watercourse

Freeways, Arterials and
Collectors

Road Classffication

Freeways, Arterials, and
Collectors

Local Roads

Source: MTO Drainage Deslgin Standards, January 20O8, Section WC-2.

The freeboard and clearances required by the
MTO for bridges for standard road classifications
are shown in Table B3-2 (MTO Highway Droinoge
Design Standards, January 2008, Section WC-2).
The engineer should consult with the municipality
to determine if there are additional municipal
design standards.

3.3.4 Roughness Coefficient

Manning's Equation is used to calculate velocity
and flow in channels or pipes. lt uses a roughness
coefficient that is selected based on pipe material,
channel lining, channel size and condition.

SD-13

wc-7

wc-7

Glearance
(Hlgh Water Level to Lostest

Polnt on

1.0 m

High-water level not to exceed elevation of edge oftravelled lane

0.3 m

High-water level not to exceed elevation of edge of travelled lane

Recommendations for Manning's roughness
coefficients are found in:

. MTO Drainage Manogement Manual

. OMAFRA Publication 29, Droinage Guide

for ontorio

. design information from pipe manufacturers

3.3.5 Drain Depth

The drain depth is the vertical distance from the
surrounding land to the drain bottom or invert.
The depth should ensure sufficient capacity and

the required freeboard to provide an outlet for the
watershed, including existing and potential subsurface

drainage systems and land uses. Pipe systems must be

installed at a sufficient depth to avoid tillage practices.

0.3 m to top of sub-grade of
road

Minor System Design Flow

1.0 m to edge of travelled lane

High water level not to exceed
edge of travelled lane

0.3 m to edge of travelled lane

High water level not to exceed
edge of travelled lane

Design Flow

Check Flow

Design Flow

Check Flow

Mlnlmmt fLeeboard
(Hlgh Water lovel to Edge ol

Travelled l,ane)

l-.0 m

O.3 m

Deslgn Storm

Design Flow

Check Flow

Design Flow

Check Flow
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3.3.6 Strerrgth of Pipe Materials

When designing pipe drains, the engineer must
evaluate the strength of the pipe material for:

. static loads (depth of cover over the pipe)

. dynamic loads (traffic loading or other live loads)

Refer to lhe Ontario Provincial Standards for Roods
and Public Works regarding the minimum and
maximum height of fill for different pipe materials,
diameters, bedding conditions and trench/
em bankm ent instal lations. Tables a re availabl e
for concrete (reinforced and non-reinforced),
steel, HDPE and PVC pipes. The Ontario Provincial
Standard Drawing (OPSD) reference numbers for
the various tables are 805.01-807.05. The OPSDs

are available online through the MTO website
(ontario.ca/mto search for "Ontario Provincial
Standards for Roads & Public Works").

3.3.8 Bottom Grade of Channels and Pipe

Set the channel bottom grade line deep enough to
allow sufficient freeboard for pipe drains to discharge
above the normal water level of the outlet.

To allow for continuous flow of water, channels and
culverts should have a positive downhill grade. Zero
or reverse grade is discouraged except for specific
environmental features (e.g., sediment traps,
Newbury weirs).

Side slopes

Approaches to analyze strength requirements
are found in the MIO Gravity Pipe Design
G u ideli nes, onta rio.ca/mto.

Establish grades that will provide the flow capacity
within acceptable velocity ranges. A flat grade
may produce minimum velocities that allow the
deposition of sediment. A steep channel grade
may produce velocities that result in erosion and
bank slumping. A steep pipe grade can result in pipe
failure (blowout) and soil movement.

3.3.9 Channel Side Slopes

Base maximum (i.e., steepest) channel side slopes on
soil and groundwater conditions to ensure channel
bank stability (Figure B3-4). Table B3-3 shows the
maximum recommended channel side slope ratios.

3.3.7 Utility Considerations

The location of utilities can impact drain depth
and grade, which can affect the resulting hydraulic
analyses (Part C, Chapter 10). Consult with the
utility companies to determine the location of the
utility and confirm the minimum recommended
separation of the drain from the utility. ln most
cases, exposing the utility in the field may
be required.

Bottom width Hodzontal

Figure B3-4. A channel showing side slopes and
bottom width.

Table B3-3. Maximum Recommended Channel Side Slope Ratios

Soll Matedals Maxlmum Veloclty
m/s (ft/sl

Peat, stable organic 0.5 (1.6)

Heavy clay (>35% clay) 1.5 (5.0)

Claylsilt loam (10%-35% clay) 1.0 (3.3)

Sandy loamy (<1O% clay) 0.75 (2.5)

Clay of marine origin andlor banded with sand or silt (subject to low stability
when saturated) 0.5 (1.6)

Sandy or silty with water table andlor lateral seepage 0.5 (1.6)

Source; Table 10 of Drainage Guide for Ontario, Publication 29, Ontario Ministry of Agriculture, Food and Rural Affairs, 2OO7

6

7:4

7:4

1:3

I:2
1:1.5

7:t

Channel Deptb
<t-.3 m

1:5

I:4

L:4

1,:2.5

t:2
1:1.5

(vertlcal:horlzontal)

Ghannel Depth
>1.3 m
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For safety reasons, MTO recommends using

as flat (minimal) a side slope as possible for
roadside ditches.

3.3.10 Channel Bottom Width

Channel bottom width is a factor in flow capacity and

is a parameter in Manning's Equation, nomographs
and spreadsheets. Select widths using hydraulic
analyses that consider the hydraulic gradient,
maximum permissible velocity, land requirements
and environmental concerns.

3.3.11 Channel Velocities

A minimum velocity of 0.3-0.5 m/s for
shallow channels is often sufficient to
prevent sedimentation.

The maximum velocity should not exceed the shear
strength of the channel lining. Recommended
maximum velocities for a variety of soil and

vegetation linings are found in the MTO Drainage
Management Monual, Part 4. ln situations where
the maximum velocity is above the acceptable limit,
use channel reinforcement to provide greater shear
strength. Some examples of channel reinforcement
(Figure B3-5)are:

. riprap

. erosion control blankets

. turf reinforcement mats

. interconnected concrete blocks

. gabion structures

. coir mats

. vegetative methods

. natural channel reinforcement techniques

Flgure B3-5. Example of channel reinforcement
using rlprap.

Source: Dietrich Engineering Limited, Waterloo, Ontario.

3.3.12 Pipe Velocities

Design pipe drains to ensure the minimum full-flow
velocity in order to minimize the deposit of solids.

OMAFRA Publication 29, Drainage Guide for Ontorio
recommends a minimum velocity of 0.15 m/s for
drains with little sediment movement and 0.45
m/s for drains with greater sediment movement.
Check pipe manufacturers' specifi cations and

recom mendations regardi ng maxim um fl ow velocity.

The engineer should consult with the municipality
or regulatory agencies to determine if there are

specific velocity requirements (e.9., maximum
velocity for fish movement through culverts).

3.3.13 Headwater Depths at Culverts

Headwater depth is an important factor when
determining culvert capacity. lt refers to the vertical

distance from the culvert invert to the energy grade

line (water level plus velocity head) of the pooled

water at the culvert inlet. Because the entrance
velocity is very low in most situations, the water
surface and the energy grade line are assumed

to be the same.

3.3.14 Sufficient Outlet

Drainage works constructed under the Drainage

Act, 1990 must be discharged at a location where
the water level or flow rates will not damage
downstream lands or roads. This is known
as a sufficient outlet (Section 15).

_,.drdf:' 
,,.':l

Chapter 7 Erosion and Sedimentation
Considerations and Chapter 14 New Technology
(Natural Channel Works) of the MTO
Drainage Management Manuol also discuss

channel reinforcements.

Ma nufacturers of cha nnel reinforcement products
provide maximum velocities for each type
of reinforcement.

For information on riprap selection and

corresponding shear stress, refer to Ihe MTO
Drainoge Manogement Monual, Part 4.
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lf the downstream area is flood-prone, it is important
to ensure that the drainage works does not
increase the water levels and flooded area. This is

accomplished through incorporation of stormwater
management techniques to temporarily impound
water and restrict the outflow rate, Also consider
downstream construction to relieve flooding.

3.3.15 Capacity of Existing Features

Calculate the capacity of existing drainage features
(e.g., culverts, weirs, dams, pump stations) and
compare them to field observations during actual
storm events. This will allow the engineer to assess
and calibrate the hydraulic design.

Develop the recommendation for the existing
feature based on the hydraulics, the age of the
feature, remaining service life and past performance
during storm events.

3.3.16 Fisheries Concerns

Flow capacity is affected by:

. fish habitat features (e.g., Newbury weir)
(Figure 83-6)

. culvert design modifications to permit fish
passage (e.g., embedment, length, bottom
substrate, minimum bottom width, minimum
flow depth and maximum flow velocity)

. natural channel design to improve fish habitat
(Part B, Chapter 11)

Consult with Fisheries and Oceans Canada to
determine design criteria for supporting fish habitat
For additional information see Part C, Chapter 9.1
Fisheries Act, !985.

Flgure 83-6. A Newbury weir.

Source: K. Smart & Associates Ltd., Kitchener, Ontario.

HYDRAULICS

3,3.17 Low Level Crossings

Low level crossings are a low cost alternative
for infrequently used crossings of large channels.
These crossings are designed to convey the water
underneath during normal flow events and to
allow the water to flow overtop during larger
storm events (Figure B3-7), Design the crossing to
accommodate the base flow plus an allowance for
additional flow Protect the crossing surface against
erosion because it will frequently be submerged
during storm events.

Figure B3-7. A low level crossing.

Source; Grand River Conservation Authority, Ontario,
Canada.

Complete an analysis of backwater effects of the
low level crossing to ensure that the water level
upstream is not increased beyond acceptable limits
and sediment deposition is not increased upstream
of the crossing.

3.3.18 Other Hydraulic Design
Considerations

Consider the impact of other design considerations
(Part B, Chapter 10) on hydraulic analyses.
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3.4 Summary
Figure B3-8 is a summary of the recommended approach to hydrologic and hydraulic design of drainage works.

Note: This figure does not apply to the rural pipe drains using the drainage coefficient method.
Confirm that the selected computation method is acceptable to any regulatory agencies.

Figure B3-8. Recommended approach to hydrologic and hydraulic desagn of drainage works (excludlng the
drainage coeff Icient method).

Source: K. Smart Associates Ltd., Kitchener, Ontario.

Bridge/culvert
. identifo maximum

acceptable HGL and
headwater depth

. use MTO nomographs
to size culvert

. alternatively, use
spreadsheet
approaches or
computer models to
size culvert

Urban pipe drain desiglr

. select grade

. select pipe material

. use nomographs or
spreadsheets based on
Manning's Equation to
calculate pipe size
necessary to meet
required capacity

. alternatively, use
computer models to
size pipe

Watershed analysls
. area
. land cover
. soils
. slope

. time of concentration
o Airport Method
o Bransby Williams Method

Galcuf ate runoll / peak discharge
. Rational Method . stream gauge analysis
. Modified lndex Flood Method . compare results using different
. Northern Ontario Hydrolog! Method processes
. unit hydrograph . evaluate against existing features

Select design crlterla
.2year-100year
. regulatory storm (regional storm)
. check with regulatory agencies

(municipality, MTO, etc.) to confirm
required design criteria

. consider climate change impacts

Ralnfall data
IDF curves
historical rainfall
stream records

Channel design
. identi0 maximum

acceptable HGL
. select ditch bottom

grade
. select maximum side

slopes required for
channel stability

. select bottom width

. use Manning's Equation
to calculate channel
capacity (use
nomographs or
spreadsheets based on
Manning's Equation)

. alternatively, use
computer models to
size channel

. ensure maximum water
level is below maximum
acceptable HGL
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3.5 Resources
Onta rio M inistry of Transportation (ontario.ca/mto)
. Evaluation of Drainage Management Software

. MTO Drainoge Monagement Manual. Drainage
and Hydrology Section, 1997

. Highwoy Drainage Design Standords,2OOS

. MTO Grovity Pipe Design Guidelines

. Ontorio Provincial Standards for Roads
and Public Works

Ontario Ministry of Agriculture, Food and
Rural Affairs

. Droinage Guide for Ontario, Publication 29,
2007 (onta rio.ca/publications)

Ontario Ministry of the Environment and
Climate Change

. Design Guidelines for Sewage Works, PIBS 5879,
2008 (ontario.ca/document/design-guidelines-
sewage-works)

United States Army Corps of Engineers

. Hydraulic Engineering Center River Analysis
System (H EC RAS) (www.hec.usace.army.mil/
software/hec-ras)

U nited States Environ menta I Protection Agency
. Stormwater Management Model (www.epa.gov/

water-research/storm-water-management-model-
swmm)

HYDRAULICS
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CHAPTER 4

CLIMATE CHANGI

4.1 lntroduction
Weather patterns and the climate are changing. This

chapter is written to raise awareness about climate
change and its impact on drainage works.

The intensity, duration and frequency of extreme
weather events are shifting. The uncertainty lies in

the level of change that will occur and the resulting
impact on the drainage infrastructure. Awareness
of the impacts of climate change will allow the
engineer to alter drain design to preserve the
service life of the drain.

4.2 Projectecl Climate Trends

Projected climate trends for Ontario to the year

2050 include warmer annual temperatures. Average

temperatures in Ontario have increased by 1.4'C
since 1948. Northern Ontario will warm faster than
other parts of Ontario, and winters will be warming
faster than summers. ln southern Ontario, the
number of days/year exceeding 30'C is likely to
more than double by 2050.

Climate change gives rise to erratic weather patterns

and a series of impacts:

annual total precipitation amounts will increase
across Ontario

winter precipitation will increase in both southern
and northern Ontario

more of southern Ontario precipitation will be in

the form of rain due to increased temperatures

southern Ontario will see a decrease in
precipitation during the summer months

. southern Ontario will see an increase in the
frequency and intensity of extreme weather
due to higher temperatures

. northern Ontario will see an increase in spring
precipitation, which combined with snowmelt
may result in an increased risk of flooding

. heat waves and drought will become more
frequent and last longer

There are models that can simulate the present climate
and project a future climate. Some models are on a

global scale and use a grid spacing of 250-400 km.
They do not simulate small-scale, localized events.
High-resolution Ontario-specifi c climate modelling
data are available at www.ontarioccdp.ca. This

modelling work uses much finer scales (e.g., 10-25 km

grid) to project temperature, precipitation, wind
speeds, relative humidity, etc. for future climate
scenarios (Figure B4-1). The climate data available
at wwwontarioccdp.ca also includes IDF curves.

These methods have levels of uncertainty associated

with predicting the extent of climate change on a

scale useful for drainage projects.

Further details on climate models and their
capabilities are found in Guide for Assessment of
Hydroloqic Effects of Climote Chonge in Ontario,
2010, Ontario Ministry of Natural Resources and

Forestry (ontario.ca search for "Natural Resource

Management and Climate Change").
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Figure B4-1. Culrent (1960-1990) and future (2065-2095) IDF curves for a specific 25 km x 25 km grid.

Source.' Ontario Climate Change Data Portal, www.ontarioccdp.ca.

4.3 Clirnate Change Adaptation
A drain design adapted for climate change will
reduce the frequency offuture maintenance and
the need for drain improvements, resulting in
sustainability and longevity of the drain. Drainage
infrastructure will be vulnerable to climate change
due to increased frequency of extreme events.
lntense snowfall may block catch basins, culverts
or other drainage outlets, increasing the risk of
flooding. Channel embankments may be more
vulnerable to washout and erosion due to higher
peak discharges. Roads may be vulnerable to
surface ponding, limiting vehicle access. Gravel
surfaces may be eroded and rutted.

4.3.L Temperature

Higher temperatures during summer months will
increase evapotranspiration rates, resulting in drier
soils. Drier soils may become hard-packed surfaces
that limit infiltration, leading to decreased overland
flow times and increased runoff peak flows.

lncreased evapotranspiration may also result
in smaller wetlands and marsh areas. Wetlands
provide storage and flow attenuation during rainfall
events. The engineer should consider design
options that will avoid impacting existing wetlands,

restore or enhance existing wetlands or create new
wetlands to mitigate the impact of climate change
on the watershed. Wetlands and water retention
are discussed in Part B, Chapter 8 and constructed
wetlands are presented in Part B, Chapter 11.

Warmer temperatures during winter months
will result in more precipitation occurring as rain
rather than snow Winter snowmelt combined with
increased spring precipitation will result in greater
risk of flooding. The engineer should consider
the impact of an extreme rainfall event combined
with snowmelt and evaluate the risks associated
with flooding. ln situations where flooding poses
a greater risk to human health and safety, the
engineer should consider designing the drain
to convey a higher peak storm event.

4.3.2 Precipitation
The impact on quantity of precipitation is important,
but it is equally important to consider the climate
change impact on seasonality and the nature of
the precipitation. The engineer should consider the
impact of extreme rainfall events on any drainage
works. However, the risks associated with the
occurrence of an extreme event are variable and
depend on a number of factors, including location
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and purpose of the drainage works. For example,
drainage works located in a rural area for the
purpose of providing drainage for agricultural lands
do not need to be as extensively evaluated with
respect to an extreme rain event as would drainage
works that provide drainage for a provincial highway,

urban area or any other situation in which flooding
could pose a hazard to human health and safety.

4.3.3 Peak Flows

An increase in the frequency of extreme rainfall
events will change the peak flow for a given design

storm return period. Higher runoff peak flows
will occur more frequently, placing more stress

on drainage works and increasing the flooding
frequency (Figure B4-2).

Figwe B4-2. A flooded hay field with water entering
a full municipal drain.

Higher peak flows in channels may increase
sediment transport, resulting in degraded water
quality and sediment deposition in outlet water
bodies. The engineer should consider alternative
channel designs and design components that reduce
sediment transport. Techniques that may reduce
sed iment tra nsport incl ude two-stage d itches,
buffer strips, natural channel design, stormwater
management ponds and inclusion of wetlands.

4.4 Climate Change and IDF Curves

lntensity-Du ration-Freq uency ( I DF) curves provide a
relationship between rainfall intensity and duration
for a specific storm frequency (return period). IDF

curves are now updated with recent rainfall data.

Climate change models attempt to project what
the future climate will look like (e.9., precipitation
patterns); however, there are many uncertainties.
The projected climate changes may suggest that
design practices be modified to reflect the changing
hydrological scenarios. However, due to the
uncertainty of the magnitude and the implications
of potential climate change, specific guidelines and

standards for modified design practices have been
slow to develop.

Consider using IDF curves with climate change
projections for the local area or design to a higher
standard. Unless mandated by municipal council, it
is the engineer's discretion to modify the design to
accommodate climate change impacts.

Research initiatives are idenfifying local climate
change impacts and defining design standards that
build adaptation and resiliency into drainage design

These prediction models are based on weather
station data collected by Environment Canada
(Part B, Chapter 2).

4.4.1" Ministry of Transportatiorr

ln 2010, the Ontario Ministry of Transportation
(MTO) released updated IDF curves based on

Environment Canada's rainfall data. The MTO

developed a web-based program to provide
regional IDF curves for any location across Ontario,
www.mto.gov.on.ca/l DF_Curves. ln 2015, the
MTO implemented an update of the IDF online
application, which includes a climate change
component. This climate change prediction feature
of the IDF curves is based on trend analysis of the
historic rainfall record.

DID YOU KNOW? The Public
lnfrastrurcture Engirreering
Vr'tlrreral:iIity Conrrnittee {PlEVC)
was createcl by Engirreers
Canada, in partiterslrip with
Natural Resources Canacla. witlt the

!)rrrpose of cottclucting ait engineerinf;
assessrnent of tlte vulrterability of
Canada's pLrblic infrastructure to clirnate
charlge. Tlte four categories assessecl are
builclings. roaids and associatecl strLtctures.
stornrwater ar":d wastewater systenrs. arrd

water resources. The final reports of several
case studies are available at wwtv.pievc.ca.

?
I
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The Ministry of Transportation completed an
analysis of the effect of climate change on future
design standards of drainage infrastructure. Search
the internet for The Resilience of Ontario Highway
Drainoge lnfrostructure to Climate Change, July 20,
2015, Hani Farghaly, MTO, Ontario.

4.4.2 Municipalities

Some municipalities (e.g., the cities of London and
Welland) have completed studies to determine
the impacts of climate change on their IDF curves.
They developed projected long-term precipitation
data and future IDF curves (Simonovic, 2010; AMEC
Environ ment & I nfrastruct ur e, 2Ot2).

A number of municipalities in Ontario have undertaken
vul nera bi lity assessments to identify weaknesses
of infrastructure to a changing climate. They have
considered climate change in the design of drainage
infrastructure by adjusting their design standards
(e.g., using a 500-year design storm event rather
than the 100-year design storm event). Check with
the local municipality to see if they have completed
a vulnerability study.

4.4.3 Conservatiorr Authorities
Some conservation authorities are addressing
climate change adaptation at the watershed scale,
and they may have updated precipitation data,
mapping, erosion mapping etc. that can be useful.

4.5 Resources

Ontario Centre for Climate lmpacts and Adaptation
Resou rces (www.cl i m ateonta rio.ca )

. A Proctitioner's Guide to Climate Change Adoptotion
in Ontorio's Ecosystems. Gleeson, J., Gray, P.,

Douglas, A., Lemieux, C.J., and Neilsen, G.,2OLL.

. Adopting to Climate Chonge in Ontario: Towards
the Design and lmplementation of o Strategy
ond Action P/on, Expert Panel appointed by
the Minister of Environment and Climate
Change, 2009.

Drainage Engineers Conference (Ontario)
(www. la ndd rai nageengineers. com)

. The Changing Climate ond lncreasing Vulnerobility
of lnfrastructure: Whot Lies Ahead? Auld,
Heather, 2005.

CLli\,iATE CFI;\NIGE

. Designing for Changing Climote Extremes: Heovy
Rainfall and Drought Auld, Heathel 2006.

. Too Much, Too Little and Everything in Between

- Designing in the Context of Climate Change,
Douglas, Allan, 2011.

. Resilience of Ontario Highway Drainage
lnfrostructure to Climate Change. Farghaly, Hani.
Ontario Ministry of Transportation, 2015.

. New MTO Droinoge Design Tools far Flow Analysis
and IDF Curves. Farghaly, Hani. Ontario Ministry
of Transportation, 2016.

Preparing Jor the lmpacts of Climote Chonge
on Stormwater and Floodploin Management
A Review of Adaptation Plans and Practices.
Toronto and Region Conservation Authority,
2009. (wwwglslcities. org)

Economic Assessment of Climate Change Scenarios
o n Dro i no ge I nfra stru ctu re De s ig n. Schecken berger,
Ronald 8., Farrell, Aaron C. and Senior, Matthew
( Ph ilips Engi neeri ng Ltd.), 2009. (http://trid.trb. org)

ldentification of the EIfect of Climote Change on
Future Design Standards of Droinoge lnfrostructure
in Ontario. Coulibaly, Paulin and Shi, Xiaogang.
M cMaster U niversity, H am ilton, Onta rio, 2005.
(www.cspi.ca)

Adopting to Climate Chonge - Conada's First
Nationol Engineering Vulnerability Assessment
of Public lnfrostructure. Canadian Council of
Professional Engineers, 2008. (www. pievc.ca/
documents)

Guide for Assessment of Hydrologic Effects ol
Climate Chonge in Ontario. EBNFLO Environmental
AquaResource lnc., Ontario Ministry of Natural
Resources and Forestry, Ontario Ministry of the
Environment and Climate Change, and Credit
Va I ley Conservation, 2010. (www.waterbudget.ca/
climatechangeguide)

Plonning for Extremes: Adapting to lmpocts on Soil

ond Water from Higher lntensity Roins with Climate
Change in the Great Lakes Basin. Ontario Chapter of
the Soil and Water Conservation Society, 2007.

Climote Chonge Adoptation Framework - Manuol.
Alberta Sustainable Resource Development, 2010.
(www.aep.alberta.ca)
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CHAPTER 5

URBAN ARIAS

5.1 lntroduction
The term "urban area" refers to an area where
the primary land use is residential, commercial or
industrial rather than agricultural. Most urban areas

would meet the definition of a built-up area for
assessment purposes (Part A, Chapter 9.4.7).

The majority of stormwater drainage systems
built in urban areas are constructed under the
Municipol Act,2007 and the Ontario Water
Resources Act, 1990 and funded by municipal taxes.

Some restructured municipalities in Ontario have

amalgamated former rural townships with former
urban municipalities. As a result, there may be

an inconsistency in the funding of these drainage
systems. Some municipalities are trying to be more
consistent in their management of stormwater
drainage systems by using the Drainoge Act, 7990
for both the rural and urban components.

Drainage works constructed under the Droinage Act,
1990 may involve both rural and urban areas. Some

smaller urban areas in rural Ontario have historically
been serviced by projects constructed under the
Drainoge Act, 1990.

Many of the drainage design methods are similar
for both urban and rural areas; however, drainage
in urban areas may require different design criteria
and construction considerations. Drainage designs

in urban areas are subject to MOECC approval under
lhe Ontario Water Resources Act, 7990.

5.2 Using the Drainage Act,7990
in Urban Areas

When the Droinage Act,1990 is applied in an urban
area, it introduces new complexities such as:

. a requirement to assess the cost of all work to the
property owners

. a larger number of property owners that are not
familiar with the Act

. property owners not used to paying for
stormwater drainage

. more complex assessments

. more complex construction and site restoration
(e.g., roads, utilities, landscaping)

. different pipe materials and strengths

. MOECC approval may be required under the
Ontario Water Resources Act, t99O

Similar to drains in rural areas, a drain constructed
in urban areas under the Drainoge Act, 1990:

. has legal existence through a municipal by-law

. puts responsibility on the municipality for future
maintenance and repair

. involves public consultation to allow municipal
council to become better aware of property
owner concerns

To obtain an outlet for an urban drainage system,

it is sometimes necessary for the drain to cross

agricultural lands, roads or railways. The Drainage
Act, 7990 process may be an effective way of
achieving this outlet through private property.
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When applying the Drainage Act, 1990 to drains in
urban areas:

1. A project scoping meeting (Part A, Chapter 3) is
recommended. Expand the invitation to include
developers and MOECC.

2. Provide a workshop on the Droinage Act,
1.990 for the property owners and possibly
municipal council.

3. A preliminary report to allow for more input
and evaluation of alternatives is recommended
(Part A, Chapter 5).

4. Consider the official plan and zoning by-law
provisions for future land uses.

5. Review past or ongoing studies in the area
of the drain regarding roads, development,
utilities, services and environmental issues
(Part A, Chapter 4.3).

6. Expand fieldwork (Part A, Chapter 6) to
cover utilities, existing drains, catch basins,
curbs, swales, other roadway details, private
services, easement routes, legal survey bars,
d riveways, fo u n d ati on/wi nd owsi I I e I evati ons
and landscaping.

7. Develop a traffic plan to include emergency
property access, local access and school
bus needs.

8. Provide additional details in the final
report, including:

. larger-scale plans to show the complexity of
the project, including all services and utilities
and major and minor flow paths

. separate removal drawings showing existing
features to be removed prior to installation
of new components

. the transportation and disposal site
of extra excavated materials

. landscaping on private properties
(e.g., tree planting, gardens, lawns)

. restoration of municipal areas
(e.g., pavement, curb and gutter)

. special provisions for construction such as

staging, traffic control, construction yards,
stockpile areas, preservation of existing
features, foundation surveys, noise mitigation
and hours of work

LRUi\N ARE;\S

5.3 Design Considerations
The risks to public safety and infrastructure integrity
associated with flooding are usually greater in an

urban area. When designing drainage works that
serve an urban area, consider the following:

. Selection of the design storm should take into
account the risks associated with exceeding the
capacity of the drainage works. ln consultation
with the municipality, the local conservation
authority and MOECC, consider selecting a less

frequent (more extreme) storm event for sizing
drainage works to reduce the risk of flooding.

. Urban areas have more impervious surfaces
than rural areas, which results in higher
runoff volumes, greater peak discharges and a

shorter time of concentration. Drainage works
that require approval from the Ministry of
Environment and Climate Change must meet their
design guidelines. The MOECC Design Guidelines

for Sewage Works provides information on
minimum design storms, minimum pipe
diameter and slope, and manhole and catch
basin structure spacing. The design criteria
for stormwater management are found in the
Stormwater Management Planning ond Design
Monual(March 2003). Refer to Part C for further
discussion on MOECC approvals (ontario.ca).

. Stormwater management may be required to
provide quantity and quality control of runoff.
Stormwater management in urban areas includes
conventional end-of-pipe pond systems and
low impact development (LlD) techniques
(Part B, Chapter 11.5).
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DID YOU KNOW? LID teclrniques
nranage rainwater at tlre sortrce
and rnore closely rninric tlre
natural lryclrologic cycle
by promoti ng ilrfiltration,
evaporatiorr, ra i nwater ha rvesti n$. rletention
and pollution preverrtiorr. Sorne exarnples
of LID stornrwater rnanagenrent practices
are vegetated chanrrels fot conveyartce,
infiltration trerrches, bio-retention facilities
to terrrporarily store aud treat runoff,
vegetated filter strips and pernteable
pavenrent {Figures B5-1- and B5-2). Further
discussion on LID clesign artd inrplenterrtatiotr
can be for.rrrcl orr the Credit Valley Cortservatiot"t

ALrthority's website (www.cred itval leyca.ca
search for "Low lnrpact Developnretrt
G u icla rrce Doclr rrrents" ).

?
I

5.3.1 Milror and Major Storm
Flow Systems

The minor and major storm flow systems are

covered in Part B, Chapter 2.3. ln an urban area,

the minor storm flow system is usually conveyed
through pipe drains under roadways, while the
roadway curb, gutter and adjacent boulevards
provide the major storm flow route. ln this
situation, identify any low points in the roadway
where ponding may occur during major storm
events for the placement of catch basins.

lf the pipe drains are installed in easements, the
major storm flow system could also be along an

overland swale or ditch within the easement.
ldentify any required easements in the engineer's
report. Consider the hydraulic grade line to ensure
that the major storm event does not overtop the
major flow route and result in unacceptable levels

of flooding or damage to buildings, roadways or
other infrastructure (Section 3.3.2).

5.3.2 Existing Utilities
Underground utilities (e.g., hydro, gas,

telecommunications, water mains and sewers)

may impact the alignment, depth and/or grade

of the drainage design. Consider the following:

. lnvestigate the location of underground utilities
at the beginning of the project.

. ldentify the utility companies involved and
provide them with information on Section 25

of lhe Droinage Act, 1990.

. ldentify plans for future utility expansion and

maintenance that may impact the design of
the drain:

o Avoid impacts to existing utilities.

" Relocate or provide protection to existing
utilities during construction activities.

o Determine the working area required during
construction that is near existing utilities.

o Have the utility company review all proposed

drainage works in the vicinity
of existing utilities.

Figure B5-1. A bioswale is an example of a LID

technique used to reduce surface water runoff.

Source; Credit Valley Conservation Authority, Ontario.

Figure B5-2. Permeable paving is used to increase
infiltration of water.

Source; Credit Valley Conservation Authority, Ontario.
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5.3.3 Stormwater Services

ln residential areas, municipal policy may require
stormwater services for each lot to provide an
outlet for foundation drainage. Consult with each
municipality regarding the requirement to provide
stormwater services.

5.3.4 Municipal Design Criteria
Municipalities may have more rigorous design
criteria for urban drainage works. Storm sewer
systems should meet all municipal design criteria
with respect to design sizing method, minimum
pipe diameter, minimum velocity, minimum slope,
maintenance hole spacing and catch basin spacing.

5.4 Construction Considerations
Undertaking drainage construction in urban areas
should include:

. obtaining a building foundations report prior to
any construction

. publishing notices in local newspapers or
conducting a general public meeting

. ensuring the integrity of all existing infrastructure
when working near buildings or on roadways

. protecting existing utilities

. maintaining or minimizing impact to
property access

. preserving school bus routes and emergency
vehicle access

. providing site restoration such as sodding, tree
and shrub landscaping, and road reconstruction

t,Rt]A\ AREi\S

5.5 Resources
Drainage Engineers Conference (Ontario)
(www.landdrainageengineers.com)

. Urban Droinoge ond the Droinage Acf. Kuntze,
John, 1994.

. Urbon Drains ond the Ontorio Water Resources
Act. Walton, Robert, 1996.

Onta rio M in istry of Tra nsportation (ontario.ca/mto)

. MTO Droinage Monagement Manual. Drainage
and Hydrology Section, 1997.

. Highwoy Drainage Design Standords.2OOS.

Ontario Ministry of the Environment and Climate
Change (ontario.ca/moecc)

. Design Guidelines for Sewage Works.20O8.

. Guide to Applying for on Environmentol
Compliance Approval. PIBS 8527e. 2012.

. Stormwoter Management Planning and Design
Manuol.2003.

Credit Valley Conservation Authority
(wwwcreditval leyca.ca)

. Low lmpact Development Stormwater
Manogement Planning ond Design Guide,
Version 1.O.2Ot7.
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CHAPTER 6

WATER QUALITY AND QUANTITY

6.1 lntroduction
Water is an excellent transport pathway for
nutrients and pollutants. Drainage engineers play a
key role in addressing water quality concerns when

designing drainage works under the Drainage Act,
1990.11is important to understand the different
water quality parameters and how they enter
and affect drainage systems and downstream
water bodies.

The engineer should be knowledgeable about water
quality parameters, regulations and the impacts
of the drainage works on water quality. Legislation
related to water quality is covered in Part C.

6.2 Water Quality Parameters

Suspended solids, phosphorus and nitrogen are

the main parameters influencing water quality in
drainage systems. Other contaminants can also

degrade receiving water quality. When these
substances reach a receiving water body, there
may be negative effects on the environment.

6.2.1, Suspended Solids and Sediment

Suspended solids are particles that are suspended
in water due to the movement of the water. When

the flow of water slows down, some of the solids
will settle and get deposited on the bottom of the
waterway, forming sediment. When deposited, they
can reduce the capacity of the drains and result
in more frequent and costly maintenance of the
drainage works.

High concentrations of suspended solids can be

detrimental to water quality. lncreased suspended
solids can cause higher turbidity and reduce
dissolved oxygen levels in water (Figure B5-1). This

poses a threat to aquatic organisms that depend on

clearer water and high oxygen levels. Sediment can

negatively affect fish habitat and spawning grounds

by covering the natural substrate.

Figule 86-1. Tutbid water entering a drain
(due to erosion).

Suspended solids and sedimentation are caused

by numerous activities including soil erosion, soil

excavafion and backfilling. These can be minimized

during construction works by using best practices
(Part B, Chapter 7). Ongoing impact due to
agricultural operations and other land uses may

be managed through best management practices

on the part of the property owner or through
design techniques incorporated into the drainage
project (Part B, Chapters 8 and 9).
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6.2.2 Phosphorus

Phosphorus is important for healthy plant growth,
contributing to root and fruit development.
However, phosphorus can attach itself to soil
particles or dissolve in water and get transported
to waterways, where it is the limiting nutrient for
algae growth.

Excessive phosphorus encourages the growth of
algae, which can negatively impact drinking water
quality, health of the ecosystem and recreational
uses of water bodies. Lake Erie, the smallest and
the shallowest of the Great Lakes, has experienced
excessive algae blooms due to the changing
ecology of the lake and the availability of soluble
phosphorus. Given the direct relationship between
phosphorus inputs and algae growth, reducing
phosphorus levels is the most direct way to combat
this threat and restore the health of the Great Lakes.

Point sources of phosphorus include sewage
effluent from municipal treatment plants,
industrial waste and urban storm runoff. Non-point
sources include septic systems, soil erosion and
agricultural sources (i.e., fertilizers and manure).
There have been reductions in the amount of
phosphorus discharged from point sources such
as sewage treatment plants, aided by the removal
of phosphorous from detergents. The agricultural
community has also greatly reduced non-point
source discharges by reducing phosphorus
fertilizer applications.

Drainage engineers can also make significant
contributions to the reduction of non-point
phosphorus transport. During the design process,
the engineer needs to consider phosphorus
movement during the construction of the drain and
during the long-term operation of the drain. This
can be achieved through:

\r\iATE R QU:\Ll T'i r\i\.i D QU.\NTITY

. controlling erosion and the movement of
sediment during the construction phase
(e.g., straw bale check dams, silt fences)
(Figures 86-2 and 86-3)

. designing the drain to minimize erosion and
sediment deposition (Part B, Chapter 11)

. using alternative design techniques
(e.g., wetlands, buffers) to stop phosphorus
from moving downstream

. including sediment traps and water control
structures in the drain design

Flgure 86-2. A straw bale check dam.

Source; Ausable Bayfield Conservation Authority, Ontario.

Figure 86-3. A silt fence installed next to a draln.

DID YOU KNOW? As algae
dies, it sinks to the bottom
and bacteria use oxygetl to
deconrpose the algae. This
leads to the formation of deacl
zones where fish and other organisnrs
cannot survive. Sorne algae bloonrs result
in the growtlr of cyanobacteria that release
toxins into tlre water that can negatively
affect ltumarr ancl arritnal health.

?
a
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6.2.3 Nitrogen

Nitrogen exists in the environment as inorganic
(e.g,, nitrate, nitrite) and organic nitrogen. Nitrate
in surface waters can increase algae growth, impact
aquatic life and cause health problems in drinking
water when present at high concentrations. Organic

nitrogen in the form of ammonia is toxic to aquatic
organisms, including fi sh.

Nitrogen is a component of commercial fertilizers,
manure and sewage effluent. Nitrate is very
water-soluble and moves easily through the soil.

As a result, nitrate is easily leached into groundwater
and surface water. lnnovative design techniques
(e.g., wetlands, buffers) that detain water are
used to stop nitrogen from moving downstream
(Figure 86-4).

Figure 86-4. A riparlan buffer

6.2.4 Other Contaminants

There are other contaminants that can enter a

drain and may be the result of land use, agricultural
practices and spills. Examples include milk house

wash water, septic system discharge, pesticides,

herbicides, pharm a ceutica ls, road d rai nage, fuel
and oil.

6.3 Water Quality Standards

There are water quality standards and objectives
for surface water in Ontario, including drains. The

Ministry of the Environment and Climate Change
(MOECC) has establish ed Provincial Woter

Quality Objectives, which protect aquatic
life (ontario.ca/moecc).

The Canadian Council of Ministries of the Environment
(CCME) has published Conadian Environmentol

Quality Guidelines, including Woter Quality
Guidelines for the Protection of Aquatic Life, Water

Quality Guidelines for the Protection oJ Agriculturol
Woter lJses, Guidelines for Canadian Drinking Water

Quolity and Guidelines for Canadian Recreational

Water Quolity. These guidelines are found on the
CCM E's website (http ://ceqg-rcqe.ccme.ca).

6.4 lmpact of Drainage Works on Water

Quality lssues
Drainage works act as a conduit for nutrients,
suspended solids and other contaminants into the
natural environment. Drain designs can mitigate
the impacts of nutrients, suspended solids and

other contaminants. There a number of innovative
practices that can be incorporated into the
municipal drain to mitigate water quality impacts.

These incl ude constructing wetlands, two-stage

ditches, buffer strips, control structures, saturated

riparian buffers, drainage water management,

woodchip bioreactors, etc. (Part B, Chapters 7-LLl.
Some contamination issues are best controlled at

the source though changes to land management
practices that are outside the scope of the
Drainage Act, L990.

The drain itself may also be a source of sediment
due to soil disturbance during construction and

maintenance activities or natural erosion processes.

DID YOU KNOW? lf any
spills and,,'or poitrt soLtrce

corrtanrinatlon are noted, rePort
tlre inciclent to the 0ntario
Ministry of the Envirotrment atrd
Clinrate Charrge thrott$h their Spills Action
Centre i 1-800-268-6060 or 4l-6-325-3000)

I
a
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6.5 lmpact of Drainage Works
on Water Quantity lssues
The purpose of drains is to assist in the movement
of water. However there are situations when it
is advantageous to attenuate water in strategic
locations for the following purposes:

. limiting flooding

. improving base flows of watercourses

. reducing nutrient and sediment runoff

. providing a potential source of water for area
property owners (recreation, irrigation)

. increasing the resilience of the watershed to
manage the volume of precipitation generated
in short-duration, high-intensity storms

. increasing biodiversity and connectivity
between natural areas

. improving landscape aesthetics

When designing a drain, the engineer must
balance the need for drainage with the benefit
of retaining water on the landscape (Figure 86-5),
while considering the costs and challenges. Some
common water retention techniques are discussed
in Part B, Chapters 8, L0 and 1.1.

,'.;: .i j -

"+#hd&-
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Figure 86-5. An example of water retentlon
in a drain.

Source; Maitland Valley Conservation Authority,
Wroxeter, Ontario.

IVATER QIJi\LI'Y AND Q[,,.\I\TIT\

Shallow wells or ponds may be temporarily
impacted during dewatering activities for
construction or improvement of the drain
(Part C, Chapter 3.2). ln rare situations, the local
groundwater elevation may be more permanently
altered following drain construction
or improvement projects.

6.6 Engineer's Water Quality and
Quantity Checklist
For drain construction or improvement projects:

. Determine any regulatory requirements for water
quality and quantity.

. Obtain any studies or reports on the receiving
water body that may relate to water quality and
have an impact on drain design.

. ldentify any source protection areas in the vicinity
of the proposed drainage works. lncorporate
appropriate design measures consistent with
the source protection plan.

. ldentify which properties are included as part of
a nutrient management plan and/or strategy that
may be affected by the drainage works.

. Consider the advantages and disadvantages
of incorporating water retention into the
drain design.

. lf there are concerns regarding the potential
impact of the drain on nearby water wells
or ponds, inspect the wells and ponds and
measure water levels prior to, during and after
construction of the drain. lf well water quality
is a concern, consider taking well samples for
water quality analysis.

. Provide for design and construction techniques
to minimize erosion and sediment transport.
Refer to Part B, Chapters 7, 10 and 1L.

. Be prepared to advise involved parties of
practices that could be used to improve
the water quality during construction or
improvement of the drain.

. Geo-reference all as-constructed drainage
works features, including surface water
entry locations.
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CHAPTHR 7

[R*SION AND S[N #IINT TONTROL

T.L lntroduction
Erosion is a natural process where soil particles

are separated, removed and transported by water
or wind. Sedimentation is the process where
those soil particles are deposited elsewhere
(e.g., watercourses or on adjacent lands) as the
velocity of the water or wind slows down. The
best way to limit sedimentation is to avoid activities
that cause erosion. Activities that disturb land
(e.g., drain construction) or remove vegetation
(e.g., clearing and grubbing) can increase erosion
by destabilizing soil and increasing the soil exposure
to water or wind. Minimizing erosion will extend
the life of the drain, reduce maintenance costs,
reduce sedimentation and keep topsoil on the
field, where it should be.

. Maintain as much of the native vegetation
in and around the channel as possible.

. Move excavated material away from the
channel to avoid re-entry.

. Use seeding, riprap and sediment traps, silt
fences, temporary pooling areas, turbidity

, curtains, erosion control blankets, dust control,
etc. (Figures B7-1 and B7-2).

Figure B7-1. Riprap placed at the bend of a drain.

Source; Ausable Bayfield Conservation Authority,
Ontario.

Once construction is complete, the restoration of
the site should include permanent erosion control
measures such as seeding to ensure soil stabilization
and to limit erosion. The engineer should be

knowledgeable in the design and implementation
of erosion and sediment control techniques.
Legislation related to erosion and sediment control
is covered in Part C.

Erosion control measures can be temporary or
permanent. There are a number of methods of
controlling erosion and sedimentation, although
they are all guided by one or more of the
following principles:

. Stabilize soil through natural or
synthetic material.

. Eliminate concentrated water flow through
potentially erosive areas.

. Reduce the velocity of surface runoff to limit
the erosive potential of water.

. Trap sediment on-site to prevent degradation
of water quality and habitat.

Design an erosion and sediment control plan and

strategy that also take extreme weather events into
account. The following temporary measures are

designed to be implemented during construction:
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Flgure B7-2. An off-line sedlment trap.

Source: Ausab le Bayfield Conservation Authority, Ontario.

7.2 Erosion Susceptible Sites
Conditions in a drainage channel can result in
turbulent water flow with high velocities. Some
areas of the channel are more susceptible to erosion
and may require permanent erosion protection.
Examples include:

r steep sections

. drainage outfalls

. sections immediately upstream or downstream
of culverts

. locations where surface water enters a ditch

. sharp bends

. backfilled areas

. locations with abrupt changes of grade

Drain construction activities increase the potential
for erosion and sediment transport. The removal
of vegetation during construction exposes the
soil to rainfall and runoff until the vegetation is
re-established. As a result, temporary erosion
protection and sediment control measures
are often required at culverts and bridgework
sites, construction yards and staging areas to
minimize erosion.

Drain construction activities may require temporary
storage of excavated materials on-site. These spoil
piles are highly susceptible to erosion. Wherever
possible, avoid the use of spoil piles by spreading
or removing the excavated materials. lf a spoil pile
is necessary, locate it as far away from the drain as

possible and install silt fences.

EROSI 0\,t\N D SEDI ry'l ENIT CO]\.]TROL

7.3 Erosion and Sediment
Control Measures
The best management practices introduced in this
section are intended to give the engineer an idea
of available sediment and erosion control practices
For additional information consult:

. suppliers about new and innovative products

. Agricultural Erosion Control Structures: A Design
and Construction Monual, Publication 832,
Ontario Ministry of Agriculture, Food and Rural
Affa i rs (ontario.ca/om afra )

. Environmentol Guide for Erosion ond Sediment
Control during Construction of Highway
Projects, Appendix E, Ontario Ministry of
Tra nsportation (onta rio. ca/mto)

. Ontario Provincial Stondard Drawing, Ontario
M i nistry of Transportation

7 .3.L Establishing Vegetation

Establishing vegetation on exposed soil reduces
the potential for erosion. Sow with a suitable
seed mixture, based on soil type and climate,
to ensure good vegetative growth. Ontario
Provincial Standard Specification 804 (OPSS)

provides seeding specifications and selection
criteria. Local experience may have identified seed
mixtures that are more appropriate than the OPSS

recommendations. The engineer should be aware
of previous successful seeding practices in the area
of the drainage works.

Seed during the growing season (approximately
late April to mid-October) depending upon the local
climate). The mid-summer months may be too hot
and dry to allow for good seed germination and
vegetation growth. Weather conditions may
require changes to seeding times.

{f the construction is completed too close to the
end of the growing season, place straw/hay mulch
or other suitable material on the exposed soil to
prevent erosion until seeding can be done in the
spring (Figure B7-3).
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Figure B7-3. Straw/hay mulch spread on exposed
soil surrounding a sediment trap.

Source; Ausab le Bayfield Conservation Authority, Ontario.

lf high channel velocities are anticipated before
vegetation can become established, install
temporary erosion control blankets over the
seed to protect the seed and ditch banks.

7.3.2 Rolled Erosion Control Products

Rolled erosion control products are prefabricated

blankets made of natural or synthetic materials
(Figure 87-4l'. Erosion control blankets are made
of natural materials that biodegrade over time,
while turf reinforcement mats are made of synthetic
materials for permanent erosion control measures.

These blankets or mats are installed on steep slopes,

channels or shorelines to protect seeding, stabilize
soil and prevent erosion until the seeded vegetation
is established.

7.3.3 Riprap Atmouring

Large angular stones (underlined with geotextile)
are placed on slopes or in channels to protect the
underlying soil from the erosive velocities of water.
ln riprap applications, a gradation of stone sizes is

important to ensure stability to resist the force of
the water (Figure B7-5).

Figure B7-5. Riprap armouring of a drain.

Source; Tu I loch E n gi nee ri n g, Es pa nola, Onta ri o.

7.3.4 Mulching

Organic mulch, compost or other biodegradable
material is spread over bare soil that has been
seeded. This protects the soil while conserving
soil moisture to promote seed growth.

7.3,5 Drop lnlets

Drop inlets are pipes that are designed to convey water
from the top of a slope to the bottom (Figure 87-6).
The intent is to prevent concentrated water from
running down the slope and eroding the soil.

7.3.6 Level Spreaders

Level spreaders are used to convert concentrated
runoff into sheet flow This reduces the velocity and
the potential for erosion. A shallow stilling basin is

constructed with an overflow weir to allow water to
be released as sheet flow

7.3.7 Silt or Sediment Trap

A silt or sediment trap creates an area within
a channel where water is ponded to reduce its
velocity and allow sediment to settle out. The trap
is formed either through excavation or construction
of embankments.

Flgule B7-4. Rolled erosion control product
installed on the banks of a drain.
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Emergency spillway
- rock riprap underlain with non-woven

geotextile or grass lined lnlet grate

Berm Top elevation

Riprap at outlet underlain
with non-woven geotextile

Horizontal pipe
outlet elevation

Ditch bottom

pipe

Horizontal pipe

Figure 87-6. Drop inlet.

7.3.8 Check Dams

A check dam creates an area within a channel where
water is ponded to reduce its velocity and allow
sediment to settle out (Figure B7-7). Check dams
are constructed across drainage channels and can
consist of rocks, sand bags, straw bales or logs.

Figure B7-7. A rock check dam installed in a drain.

Source: Tulloch Engineering, Espanola, Ontario.

457

Vertical pipe

Anti-seepage collars

7.3.9 Silt Fence

A silt fence holds the runoff from a construction
area long enough for the sediment to settle out
and be retained on-site. lt is made of a porous
geotextile material that is anchored to the ground
and supported by posts.

7.3.10 Turbidity Curtain

A turbidity curtain is a non-porous geotextile
material used in slow-moving water to contain
suspend ed sedim ent d uring construction activities.
The turbidity curtain is anchored or weighted to
the bottom of the water body and supported by
posts or suspended by floats. This sediment control
measure works well in situations with slow currents
(e.g., the outlet of a lake or wetland) and fine
sediment that has a long settling time.

'9ver
fteaU'of

horlzooul
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7 .3.L1" Temporary Pooling Area

Working in conjunction with silt fences, a temporary
pooling area can minimize the movement of
sediment into a drainage works. Surface water
runoff containing sediment is collected and stored,
allowing the sediment to settle out over time. They

are constructed off-line with overflow provisions

to a channel outlet. The clean water is diverted
or pumped from the temporary pooling area. The

size of a temporary pooling area is defined by the
space available and topography. Construct them
downstream of stockpiles, large areas of exposed
soil or other areas prone to erosion.

7.3.L2 Native Vegetated Sod Mats

Native vegetated sod mats are strips of vegetation,
including the underlying root and topsoil structure,
that are taken (with property owner permission)

from the vicinity of the drainage project. Consider
the use of native vegetated sod mats when:

. channel banks are completely exposed

. channel bank protection cannot be achieved
with seeding

. sod mats are available close by from an area

not susceptible to erosion

Strip sod mats from an adjacent area and place

them on the roughly graded bank. Carefully
tamp the sod mats and water them as soon as

possible. Reseed the land where the mats have

been removed.

7.3.13 Riparian Buffers

Riparian buffers are vegetated strips of land along
drainage ditches or natural watercourses. Riparian

buffers establish a permanently vegetated area

between cultivated fields and watercourses
(Part B, Chapter 9).

7.4 Engineer's Erosion and Sediment
Control Checklist
Based on site reviews, soil information, hydrologic
and hydraulic analyses:

. determine the components of the drainage works

and work area that are susceptible to erosion and

require sediment control measures

. select and design appropriate erosion and
sediment control measures considering material
availabil ity, previous experience, agency
requirements and costs

. ensure sediment and erosion control measures
comply with agency regulations

7.5 Resources
Ontario Ministry of Agriculture, Food and Rural

Affairs (ontario.ca)

. Best Management Practices 26: Controlling
Soil Erosion on the Farm

. Best Manogement Practices 75: BufJer Strips

. Agricultural Erosion Control Structures: A Design

and Construction Monuol, Publication 832

Nationol Engineering Handbook, Section 3 -
Sedimentation. United States Department of
Agriculture, Soil Conservation Service, 1983.
(wwwnrcs.usda.gov)

Environmental Guide for Erosion and Sediment
Control during Construction of Highwoy Proiects.

Ontario Ministry of Transportation, 2007.
(ontario.ca/mto)

Erosion and Sediment Control During Construction.
Greater Golden Horseshoe Area Conservation
Authorities, 2006. (www.creditvalleyca.ca)

Erosion and Sediment Control lnspection Guide.

Toronto and Region Conservation Authority,
2008. (www.creditval leyca. ca)

Erosion ond Sediment Control Guideline for Urban
Construction Toronto and Region Conservation
Authority, 2005. (www.creditvalleyca.ca)

DID YOU KNOW? Seclinrent
retention rneasures
(incorporated into the design
of a drain) require frequettt
observatiorr and maintenance
to errsure that they are workitt$ as irttencled
lf rrot. the rneasure that was a seclinrent-
phosphorus-nitrogen sink will beconre a

source ancl feed loack irrto the systenr.

?
I
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CHAPTER 8

WETLANDS AND WATER RETENTION

8.1 lntroduction
Wetlands are saturated areas that have hydric
(waterlogged) soils and water-loving or water-tolerant
plants (Figure B8-1). Wetlands occur where the
water table is at or close to the surface, in low-lying
areas or along the edges of lakes and rivers. While
some wetlands are permanently flooded, others
only flood periodically. The period of time that
water is present in a wetland is referred to as
the hydroperiod.

8.2 The Role of the DrainaSe Act, t99O
Historically, the Droinage Acf was frequently used
to drain marginal farmland, swampy areas and
wetlands to increase the productivity of agricultural
land. Today, it is being used to balance the need
for drainage in agricultural and rural areas while
maintaining existing wetlands and restoring
degraded wetlands.

Water management structures such as dams, dykes
or weirs can be incorporated into drainage projects
to raise the water level in areas that have historically
been wetlands. These water control structures
extend the hydroperiod of affected wetland areas,
allowing them to naturalize.

Water management structures may also provide
flood attenuation and improvements to water
quality by impounding water. The site of the
impounded water must be strategically located
based on topography and land use and in
consultation with property owners.

Figure B8-1. A wetland adjacent to a farm field.

Source; Dietrich Englineering Limited, Waterloo, Ontario.

Wetlands have an important hydrological role
within the watershed. They attenuate high flows
while decreasing velocity, store water and increase
infi ltration and groundwater recharge. Wetlands
also improve water quality by allowing vegetation
to remove excess nutrients (e.g,, phosphorus,
nitrogen) and by reducing suspended solids due
to the reduction in flow velocity.

DID YOU KNOW? Tlre broad
definition of "drainage works"
urrclei tlre Drainage Act. 1.990
provicles the engirreer witlr
the urrique opporturrit.v to
deslgrr solutions to dtainage problenrs
tlrat incorporate water retention.
wetla nd protection,,'errlta ncernent arrd
soil management techniques. These
opportunities are best explored at the
project scoping meetings.

?
a
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8.3 Wetland Legislation
The engineer should be knowledgeable about
and consider the legislation related to wetlands.

Contact the m u nicipal ity, conservation authority
and MNRF to identify the wetland limits. Wetlands

are regulated through the Conservation Authorities
Act, 7990 (Part C, Chapter 5) and lhe Provinciol
Policy Stotemenf (Part C, Chapters 2J and 7.3). Use

the project scoping meeting to discuss balancing the
drainage objectives with protection of the wetland
(Part A, Chapter 3).

Design the drain to minimize the permanent
and temporary impacts on wetlands. Look for
opportunities to avoid or minimize impacts, restore
wetlands or retain water on the landscape.

Avoid - Where possible, design the drain to avoid

impacting the wetland. This may include selecting

drain routes that avoid the wetland area, routing a

pipe drain around a wetland or terminating a drain
with an outlet into the wetland.

Minimize impacts - The engineer may minimize

impacts to the wetland by applying specific design
measures. This may include the incorporation of
an existing channel through a wetland without
performing any channelization work but providing

the ability to remove barriers to flow (e.g., beaver

dams, debris).

Wetland restoration - This refers to re-establishing

or enhancing historical wetlands and involves the
use of structures to regulate the level and flow
of water (Figure B8-2). Obtain and review similar
project designs, consult design references and retain
qualified professionals (e.9., biologist, wetland
ecologist). Features such as dykes, berms, diversions

or depressions can be used to restore the wetland
hydrology. Water control structures that incorporate
stop-logs, weirs and valves allow the water level in

the wetland to be controlled throughout the year
(Figure B8-3).

Design the water control structure to ensure

that the upstream water level does not impact
subsurface drains and other land uses.

8.3.1 ldentifying and Scoping
Existing Wetlands

As part of collecting the background collection
and prior to starting detailed design work, it is
important to identify and delineate potential
wetland areas within the watershed. Sources

of information include:

. topographic maps and orthophotography

. the municipality's official plan, to determine
wetland protection mapping

. conservation authority mapping

. MNRF mapping

. field verification of the wetland information

8.3.2 Drainage Designs lnvolving Wetlands

Regulatory agencies will likely have comments
or concerns about the establishment of drainage
works in or around wetlands. There are many

design approaches that will achieve the agencies'
requirements in terms of wetland hydrology and

ecology. Discuss the scope of the project with the
conservation authority and negotiate a way to
achieve the desired drainage while avoiding
or minimizing impacts on the wetland.

The engineer has the opportunity for collaboration
with other agencies (e.g., Ducks Unlimited) in

the design of drainage works near wetlands.
Collaboration may take the form of funding
or technical advice to balance the needs of
the property owners with the protection or
enhancement of the wetlands.
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Flgure B8-3. A water control structure.

Source; D ietrich E n gi n ee ri n g Li m ited, Wate r I oo, O nta ri o.

Water retention - This is the creation of small
shallow depressions that may hold water for several
hours to a day after a runoff event, as well as larger,
deeper depressions that may hold water for several
weeks or months (Figure B8-4). Topographical
variation within the watercourse will ensure a range
of hydroperiods, from permanent retention to
short-term ponding.

Figure B8-4. A water retention area.

Source; M aitland Valley Conservation Authority, Ontario.

8.4 Resources
Drainage Engineers Conference (Ontario)
(www.landdrainageengineers.com).

. F. R. Gregory Wetland Restoration Project, Norfolk
Co u nty. Na ncekivel l, Greg, 2012.

. lnnovotion in Wetlond & Riparian Buffer
Restoration through the Droinage Act in Southern
Ontario. Emons, Sarah, 2012.

. Westside Noturol Channel/Wetlonds Restorotion
Project. Taylor, R. Shawn, 2004.

. Wetlond Drain Restorotion Project: Water Quolity
ond Quontity Restoration. Berman, Leora, 2002.

. Wetland Restorotion: A Key Component to
Achi ev i ng Susto i na b le Wate r Mo na g e m e nt.
Christl, Leo, 1997.

DID YOU KNOW? The Wetlarrci
Drnin Restoration Project is a
joint effort bctween ilINRF ancl
nrurricil:.rliiies. Tlrr: goal of tlre
projcct is to rrse tht: Drainage
Acf, L990 to balarrce the benefits *f
drairrage with the beneficial functions of
wetlarrds by resicrirrg wetl;rrrris withoLrt
rrcga tively a ffecti rr g ;:gri cu I tu re. There rrr trst
be praperty ovvne)' suilport for the project.
ancl the rrrLlnicipality rrrLrst contjrrue to
nr.ri'rage thc existin{ cliainrtge lrorks.
wdter rn.lilagelrtertt 1;ttuclrtres such ils
danrs, clykes or weirs nray be irrcorl:t:rtrtr:c1
to raise the wnte r level irr areas tlrat
Itave itistorir:arlly l:eerr wetlands. The
wait-.r corrtrol stritctures extencl tlre
Ityclroperiocl of aifectecl wetlarnd areas
ancl eircouri:ge naturirlization. There is
a nrairrtenatrce aird ongoing nroniioring
requirenrerrt f0r thesc 1:rojects
(wr.nrw.conservatiorrontarir:. ca search
for "lVetlaircl Drairr Restorattion Prolect').

?
*

DID YOU KNOW? The gnn[s
proviclecl uncler the Drainage
Acf. 1"990 are .guicl--rl 0r
linriter-l by the Ag,ricultrrr;ll
Dra irrage lnf rastrr-rcture
Progranr (ADIP). Orre ADIP policy st;rtes
thut. witlt so.rre) Lrxcellttons. g,rilnts are not

llaicl ol''l the construction or irnprovenreirrt
of cirairrag,e works fh"rt c{rain tlrroLrgh or
fronr a provinciallv siSnificant wetland
Llr less tlte r:n gr treer's re1:ort c{enrorrstrates
that tlre re are no negritive inrpacts orr

llte wetltrnd s natLrral ieatures or their
ecologicaI functions.

?
*
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Wetland Drain Restoration Project

. Wetlond Drain Restoration Project: Enhancing
Water Storage and Water Quolity within o
Watershed through Wetland Restoration
(www.conservationontario. ca)

. Heodwater Wetland Restoration Techniques

- The Wetland Drain Restoration Proiect
(www.trca. on.ca/d otAsset/184005. pdf )

Ontario Wetland Evaluotion System. Ministry
of Natural Resources and Forestry, 2013.
(ontario.ca/mnrf)

Engineering Field Hondbook - Part 650, Chapter
13 Wetland Restoration, Enhancement, or Creation.
United States Department of Agriculture, Natural
Resource Conservation Service. (www.usda.gov)
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CHAPTER 9

RIPARIAN BUFFERS

9.1 lntroduction
Riparian buffers are vegetated strips of land along
drainage ditches or natural watercourses and are
sometimes referred to as buffers or buffer strips.
Riparian buffers establish a permanently vegetated
area between cultivated fields and watercourses.

9.2 Benefits of Riparian Buffers
Riparian buffers provide benefits to the environment,
agriculture and drainage works by retaining
soil on the land, stabilizing channel banks,
reducing nutrient transport, providing ecological
improvements and reducing drain maintenance.
ln some cases, the strategic location and design
of riparian buffers is more effective than a

one-size-fi ts-all approach.

Soil retention - Riparian buffers remove sediment
by slowing down surface water and filtering
sediment particles. Larger sediment particles are
more easily removed by the buffer, although some
finer particles can be removed as well.

Bank stabilization - Riparian buffers can also
stabilize stream banks and minimize bank erosion
Plant roots help hold soil in place and reduce the
sediment loading to the watercourse.

Nutrient transport - Riparian buffers remove
nutrients through sedimentation and, during the
growing season, through plant uptake.

Ecological improvements - Riparian buffers can
provide wildlife habitat or corridors if they are
of sufficient width. Narrow riparian buffers may
allow for the movement of small animals, but most

species require larger corridors. Riparian buffers
with vegetation of sufficient height can provide
shade to reduce water temperatures and improve
fish habitat.

Reduced drain maintenance - Riparian buffers
minimize the movement of sediment into the drain,
which may reduce maintenance costs and extend
the life of the drain.

9.3 Riparian Buffer Design
Establishing permanent riparian buffers will take
land out of production. Consider the wishes of the
property owner when making design decisions. lt
may be more realistic to focus the use of riparian
buffers in strategic locations (incorporating varying
widths and vegetation types). The effectiveness of
the buffer is determined by the slope of the land,
buffer width, vegetation and location.

Design and implement riparian buffers to meet the
objectives of the drain, regulatory agencies and
property owners. Consider a cost-benefit analysis to
determine the most appropriate design of a riparian
buffer as a component of the drainage works.

DID YOU KNOW? Some
Anrerican jLrrisclictiorrs
(e.8., lvlinnesota aird Ohioi
nrarrdate the establishnrent of
ripari:in buffers alorrg channels.

?
I
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It is ideal to have riparian buffers along the full
length of the municipal drain to set back agricultural
activities from the drain (Figure B9-1). However, it is

most important to have riparian buffers in sensitive
habitats and areas prone to erosion.

Flgure B9-1. An example of where agriculture
ls not set back fiom the draln (no buffer).

9.3.1 Transverse SIopes

The transverse slope of the riparian buffer affects
the ability of vegetation to slow down sheet flow
and filter out sediment and nutrients. The greater
the slope, the less sediment is filtered out. ln
general, a slope of 5o/o or less is ideal. Riparian
buffers on land with a greater slope will need
to be wider to achieve the same objectives.

9.3.2 Buffer Width

The width of riparian buffers is dependent on

available land and the purpose of the riparian
buffers (Figure B9-2). A 3 m riparian buffer is

recommended along all channels for erosion
protection and bank stabilization. The following
are factors that influence the width(s) of a buffer
selected for a specific project:

. lncreasing the buffer width results in taking
more land out of production.

. High cropland values can lead the property owner
to desire a narrower riparian buffer in order to
have more workable land.

. lf the riparian buffer is to be harvested for forage,
the width should be sufficient to accommodate
harvesting equipment.

. Wider buffers offer greater benefits in terms
of sediment and nutrient removal.

' The slope ofthe riparian buffer and the adjacent
land is a key consideration when determining
the appropriate width. For areas where wildlife
habitat is important, consider using wider
riparian buffers.

Also consider:

. adjacent land use (e.g,, agriculture, forested)

. the purpose of the buffer (i.e., nutrient and/
or sediment removal, provide shade to
cool the water in the drain or to set back

agricultural activities)

ln agricultural areas, delineate the width of the
buffer with stakes (at time of construction) for
future reference by the drainage superintendent
and property owner.

Figure B$-2. An example of a wide buffer.

Source: Ausab le Bayfi eld Conservation Authority, O ntario.

9.3.3 Vegetation

Consider the local growing conditions when
selecting plants for riparian buffers. Buffer strip
vegetation includes native species of grasses,

wildflowers, shrubs and trees (Figure B9-3).
Avoid the use of invasive species and noxious
weeds. The property owner may want vegetation
planted for the purpose of harvesting (e.g., forage
grasses, switchgrass).
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Figure B9-3. A grassed buffer with tree grorvth.

Source; Ausable Bayfield Conservation Authority, Ontario.

Grasses with strong root systems and upright stems
are effective at trapping and filtering sediment
and nutrients in runoff. A description of several
cool-season and warm-season grasses suitable
for use in riparian buffers is included in OMAFRAs
Best Manogement Practices: Buffer Stnps, BMP 15
(Figure B9-4), ontario.ca/omafra.

BEST IiIANAGEiIENT PRACTICES

Trees and shrubs are generally used in wider
riparian buffers for bank stabilization and enhancing
fish and wildlife habitat by providing shade and
shelter. Consider the following before planting
trees and shrubs:

. Locate trees and shrubs so they don't
restrict drain maintenance and repair activities
(e.g., plant on one side of the drain).

. Avoid selecting trees and shrubs, such as poplar,
that appeal to beavers.

. Choose trees and shrubs that will not plug
subsurface drains (Figure B9-5). See OMAFRA
Factsheet Farm Tile Drains and Tree Roots,
onta rio.ca/om afra.

Figure B9-5. A tile plugged with tree roots.

9.4 Riparian Buffer Maintenance
Riparian buffers require maintenance such as

. mowing

. removing accumulated sediments

. replacing damaged or dead vegetation

. repairing concentrated flow channels

. creating berms or diversions in areas of
concentrated flow

. controlling weeds throughout the buffer
and specifically around any trees

GnadH
: @0ntarfoq&',

Figure B9-4. Best ManaSement Practlces:
Buffer Strips, BMP 15, OMAFRA.
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9.5 Resources
Ontario Ministry of Agriculture, Food and Rural

Affairs (ontario.ca/omafra )

. Best Management Proctices: Buffer Strips,

BMP 15

Drainage Engineers Conference (Ontario)
(www. landd rai nageengineers.com)

. Considerotions in Agriculturol Bulfer Strip Design

along Municipol Drains. Marshall, Andrew and

Bos, Art. HSP lnc. Engineers and Environmental
scientists, 1992.

. lnnovotion in Wetland & Riparian Buffer
Restorotion through the Drainage Act in Southern
Ontario. Emons, Sarah. Ministry of Natural
Resources, 2012.

A Review of the Efficiency of Riparian Buffers for
the Maintenance and Enhancement of Riparian

Ecosystems. Hickey, M. Brian C. and Doran, Bruce.

Woter Quality Research Journol of Canado Vol. 39,

No. 3, 311-3L7,2004.

Conservation Buffers - Design Guidelines

for Buffers, Corridors, ond Greenwoys. Bentrup,
Gary. National Agroforestry Centre, U.S.

Department of Agriculture, 2008.
( http ://na c. u n l. ed u/buffers/i n d ex. htm I )
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CHAPTER 10

OTHER DTSIGN CONSIDIRATICNS

10.1 Crossings
Public road and private crossings are important
design components of municipal drainage works.
The Drainage Act, 7990 requires the engineer to
provide for:

10.1.1 Structural Design

Pipe material - For culverts, the engineer should
consider if the water and soil conditions could affect
the selection of pipe material. A thicker wall or a
surface protection on the pipe material may be
required to ensure a reasonable lifespan.

Height of fill - Culverts must be structurally
capable of withstanding the expected dead and
live traffic loading. "Height of fill" tables provide
minimum and maximum fill heights for concrete,
steel, HDPE and PVC pipe materials. These tables
are found in the Ontario Provincial Standards
for Roads & Public Works or from specifications
provided by pipe manufacturers and suppliers.

Bedding and backfill - Specify bedding and backfill
material needed to provide sufficient structural
support to the culvert. The Ontario Ministry of
Transportation's MTO Gravity Pipe Design Guidelines
(May 2007) is a valuable resource for the structural
design, bedding and backfill of concrete, steel,
HDPE and PVC pipe. Manufacturers and suppliers
may provide specific installation requirements for
bedding and backfilling of their products.

Design requirements - The Ontario Structure
lnspection Manuoland the Canadion Highway
Bridge Design Code set out the following design
requirements for bridges and culverts:

. A structural culvert is any structure that forms
an opening through soil. These include pipes,
multi-plate arches, steel boxes and precast or
cast-in-place concrete boxes. There must be at
least 600 mm of soil above the structural culvert.

. the construction, improvement and
reconstruction of drain crossings where
the drainage works crosses any public
road (Section 17)

. the construction improvement and reconstruction
of drain crossing serving other properties unless
an allowance is provided (Section 18) (Part A,
chapter 8.7)

The hydrology and hydraulic design considerations
for crossings are found in Part B, Chapters 2 and 3.
Other design considerations include:

. structural design

. erosion and scour protection

. fish passage

. surfacing

. overflow

. selection of materials

. trenchless crossings

. at-grade crossings

. low-flow crossings

. future maintenance

The MTO Drainage Monagement Manual is a
valuable resource for hydrology, hydraulics and
structural design of crossings, ontario.ca/mto.
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. A bridge is any structure that has a span greater
or equal to 3 m and does not classify as a

structural culvert. These include cast-in-place
and precast concrete rigid frames, slab-on-girder
bridges, concrete slab and voided slab bridges
and trusses.

. Multi-cell crossings with earth cover are not
considered bridges if
o individual cell spans are less than 3 m; and

o the distance between the cells is greater than
the smallest cell span.

. All cast-in-place structures and bridges must:

o be designed by an engineer with training and
experience in bridge design

o conform tolhe Conadian Highway Bridge
Design Code if the span exceeds 3 m

. For crossing projects on a MTO corridor,
MTO requires:

o any firm involved with bridge engineering to
be registered in the Registry, Appraisal and

Qualifi cation System (RAQS)

o engineering drawings, regardless of the span,

to be signed and sealed by both a qualified
design engineer and a checking engineer

LAJ,.2 Erosion and Scour Protection

Many crossings cause higher flow velocities, which
may result in increased erosion and scour. The

engineer should reduce the potential for erosion
and scour by:

. designing the crossing with hydraulic capacity
sufficient to minimize the increased head at the
crossing entrance

. selecting the appropriate cross-section for
the crossing

. positioning and aligning culverts with the flow

. protecting inlets, abutments and other
erosion-prone areas

10.1.3 Fish Passage

Changes in velocities, depth, discharge rates and
ponded areas caused by culvert crossings can be

a barrier to fish passage. Consult with Fisheries

and Oceans Canada (Part C, Chapter 9.1) or retain

the services of a fisheries biologist regarding
requirements for fish passage.

Culvert designs for fish passage should consider all

fish species present in the drain when determining
flow velocities, depth and discharge rates.

. Ensure the appropriate amount of ponding on
the upstream side of a crossing operating under
inlet control, This avoids hiding the crossing from
migratory fish.

. Mimic the existing stream characteristics
by installing

o an open-bottom culvert (Figure 810-1); or

o an embedded culvert with non-uniform
substrate material that is similar to the
existing stream bed substrate (Figure 810-2).

. lnstall baffles to provide resting areas if velocities
are too high.

. lncrease the slope of the crossing if velocities are

too low
. Maintain a minimum flow depth to avoid injuring

fish or inhibiting migration.

Figure 810-1. An open-bottom crosslng/pipe arch

So urce; M u n i c i p a I ity of Ch ath a m-Ke nt, O nta r i o.

Flgure BLO-2. An embedded culvert.

Source: Municipality of Chatham-Kent, Ontario.
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LAJ-.4 Surfacing

Where the bridge or culvert is below a roadway, the
engineer should consult with the road authority to
determine if they will complete some or all of the
work themselves (Section 69(1)). ln some projects,
the crossing is constructed as part of the drainage
project but the road authority may wish to install
the surface treatment (e,g., gravel or asphalt) on
the roadway.

Where the road authority does not wish
to complete the work themselves, the
engineer should:

. ensure that the reconstruction ofthe roadway
matches the existing roadway

. determine if the road authority is planning any
widening or reconstruction

. determine minimum requirements for sub-base,
granular base and surface construction

. determine if the construction specifications
provide for the replacement of the existing
surface treatment

For private crossings, the engineer should:

. consult with the property owner to determine
the required location, width and use (type of
equipment) of the driveway (Figure 810-3)

. consult with the road authority or local
municipality to determine if there are any
entrance, permitting or sizing requirements

. ensure that the surface of an existing crossing
is replaced with a new equivalent surface

. provide a solid granular surface for all
new crossings

OTHER DESIGi\ CONSI DER..\T|Oi\lS

Figure 810-3. Farm equipment on a prlvate crossing.

1"0.1.5 Overflow

The engineer may need to accommodate flows in
excess of the culvert design storm to protect the
integrity ofthe crossing and to reduce the potential
of upstream flooding.

Additional capacity for up to the 100-year storm
event should be provided with:

. an overflow spillway, protected against erosion
in the lane or road adjacent to the crossing
(Figure 810-4)

. a relief culvert at a higher elevation through
the embankments in situations with little or
no overfl ow capabilities

Figure B1O-4. A crossing with an overflow spillway.

Source; Dietrich Engineering Limited, Waterloo, Ontario.
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lf the additional capacity is not possible or practical,

the engineer should do the following:

. Verify that the extent of ponding caused by the
crossing will be less than the existing ponding.

The ponding area must not cause additional
property damage.

. Ensure that the crossing is sufficiently protected
against washout.

. Advise road authorities and property owners
that additional capacity is not provided and

could result in flooding or washouts during
severe events.

10.1.6 Trenchless Crossings

Trenchless methods of installing crossings are
becoming common practice under high-traffic
roadways or where open-cut methods have

a higher cost (Figure 810-5).

The trenchless methods that are commonly
used are:

. boring and jacking

. horizontal directional drilling

Other techniques include:

. boring and jacking with hydraulic
control/steering of the a ugers

. pipe ramming

. micro-tunnelling

Flgure 810-5. A trenchless crosslng.

Source; Dietrich Engineering Limited, Waterloo, Ontario.

Consult with road authorities, railways and

utilities to determine their requirements for
trenchless work.

Check with or retain the services of a trenchless
technology specialist. Designing a trenchless
crossing should include:

. ensuring sufficient geotechnical work is

conducted to determine the suitability of the soil

material for the trenchless crossing and for the
sending and receiving pits

. determining groundwater conditions and
providing for dewatering if necessary

. locating all utilities, including any older tile or
pipe drains

. ensuring an area is available to construct the
sending and receiving pits

. developing contingency plans for:

o unexpected boulders or other hard material

that cannot be practically removed by the
trenchless equipment

o unexpected groundwater conditions

LA L7 At-Grade Crossin$s

An at-grade or bed-level crossing provides a means

of crossing the channel without the installation of
pipes or culverts (Figures 810-6 and 810-7). The

crossing should not reduce the design capacity
of the channel.

DID YOU KNOW? The Centre for
the Advancement of Tretrchless
Technologies provides
irrformation and trairrirrg
on the use of trenclrless
technologies (www.caltevents.ca)

T
a
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Figure 810-6. At-grade or bed-level crossing
for machinery.

Source.' K. Smart & Associates Ltd., Kitchener, Ontario.

CII.][R DESIG\ OONSIDERi\IIOITS

. the impact of the crossing on fish and
their habitat

. future maintenance

Note: These also apply to low-flow crossings

10.1.8 Low-Flow Crossings

A low-flow crossing is designed to accommodate
base flows through one or more culverts but allow
water to flow overtop during larger storm events
(Figure 810-8).

Figure 810-8. A low-flow crossing.

Source.' K. Smart & Associates Ltd., Kitchener, Ontario.

Base flows may be estimated by:

. using a t2-25 mm/day coefficient
with the drainage coefficient method
(refer to lhe Drainage Guide for Ontario,
Publication 29, OMAFRA)

. conducting field observations of the low
channel flows

. using site observations from the drainage
superintendent and property owners

All the considerations listed for an at-grade crossing
apply to a low-flow crossing. The engineer should
also consider the impact of the low-flow crossing
on the hydraulic grade line.

To minimize the impacts of water during
high-flow conditions:

. ensure the elevation of the crossing
is as low as possible

'. - ,. ', j: :,.,;i;i'i' : :'.'

Figure BLO-7. At-grade or bed-level crossing
for livestock.

Source; Grand River Conservation Authority, Ontario.

The engineer should consider the following when
designing an at-grade crossing:

. the proposed location and use of the crossing

. the normal flow depths in the channel and
the ability to use the crossing when required

. the need for a recessed hard bottom
(e.g., concrete, stone) in the channel

. the need to ensure approaches to the crossing:

o do not exceed a 10% gradient

o are protected (e.g., riprap, seed, sod)

. the width of the crossing
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. ensure the surface consists of materials that
will resist erosion (e.g., poured concrete
or equivalent)

. consider bevel cutting the ends of any pipe in the
low-flow crossing and continuing the hard surface
over the pipes and down along the bevelled
slopes to facilitate the movement of debris over
the crossing

. consider continuing the hard surface from the
slopes into the channel bottom as cut-off walls
to guard against undercutting

10.2 Grassed Waterways

Grassed waterways are permanently vegetated
channels that are broad, shallow and usually
parabolic shaped (Figures 810-9 and B10-10). Their
purpose is to convey surface water from larger
storm events with minimal erosion. The permanent
vegetative cover slows the water velocity and
protects the channel surface from erosion. Grassed

waterways are most effective in areas of high
gradients and erodible soils.

Flgure B1O-1O. Fleld vlew of a grassed waterway.

As components of a drainage works, grassed

waterways are usually used in combination with a

piped system. ln consultation with the municipality,
the engineer must specify in the engineer's report
whether or not the waterway is to be included as

part of the municipal drainage works.

. lf the waterway is to be included, the municipality
assumes responsibility and property owners are
restricted from interfering with the waterway.

. lf the waterway is not to be part of the municipal
drainage works, the waterway is a private drain.
As such, each property owner is responsible for
its management and the municipality would have

no control over its management.

LO.2.t Design of Grassed Waterways

OMAFRI(s Publication 852, Agricultural Erosion

Control Structures - A Design and Construction
Monual (revised 2Ot7), provides detailed
information on the design of grassed waterways
'Other options for sizing the grassed waterway
are to use:

. Manning's Equation with the appropriate
roughness coefficient for the selected vegetation

. open channel curves and data for flows to be

carried by various waterway sections, gradients

and vegetation

',*.

Figure 810-9. Aerlal view of grassed waterways.

Source; Ausa ble Bayfield Conservation AuthorW, Ontario.
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Some key considerations in the design of grassed
waterways include the following:

. The selected vegetation should have a good root
structure, not block tile drains and be capable of
being maintained by farm equipment.

. The waterway should be formed in the native soil,
topped with a thin layer of topsoil and seeded
with the selected vegetation.

1O.3 Rural Piped Drains
Rural piped drains provide an outlet for private
subsurface drainage systems and can potentially
address surface drainage problems. There are
advantages to using piped drains in place of ditches

. minimized regulatory setback requirements

. reduced loss of land

. efficiency and safety of the farming operation

The disadvantages of piped drains are:

. higher construction costs

. potential erosion from overland flow
occurring during larger storm events

. elimination of fish and wildlife habitat

L0.3.1 Rural Piped Drain System Design

The Drainage Guide for Ontorio (Publication 29,
OMAFRA) is the primary reference for piped drain
design in rural Ontario. The hydraulic design of rural
piped drains is also covered in Part B, Chapter 3.2.4.

Location

The location or route of rural piped drains is

determined by land topography, land use, soil type,
presence of bedrock, proposed drain connections
and outfall location (Figure 810-11). Typically, the
piped drain is not installed in the surface water
flow path in order to minimize the risk of the pipe
being exposed due to erosion. The route selected
for the drain will be determined in consultation
with the affected property owners and the
drainage superintendent.

Figure 810-11. lnstallation of a rural pipe drain.

Source; K. Smart & Associates Ltd., Kitchener, Ontario.

Vertical Alignment

Vertical alignment is the elevation of the piped
drain along its route. lt is influenced by:

. available outlet depth

. capacity considerations

. the elevation of the surface inlets, drains and
private subsurface drainage systems that need
to connect to the pipe drain

. minimum cover requirements to provide
strength to the pipe and to protect it from
equipment damage

Cover

Minimum cover requirements for piped drains
are provided in the Droinoge Guide for Ontario
(Publication 29, OMAFRA) and from pipe
man ufactu rers' specifi cations.

Depth

Maximum depth is determined by the strength
of the pipe to withstand the dead load of the soil,
the live loads imposed, bedding and safety factor
considerations. This information is available from
manufacturers or may be calculated by the engineer

*
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Pipe Material
Rural pipe drains may be plastic, steel or concrete.

The engineer should specify either

. the required pipe material and thickness/class; or

. the minimum required strength/design basis

of the pipe material.

Other factors influencing the selection of pipe

materials include:

. use of the land above the pipe

. pipe size availability

. the flow capacity of the pipe - a smooth wall
pipe has greater capacity than a corrugated
plastic pipe of the same diameter at the
same gradient

. soil stability

. proximity of trees to the drain - if trees are

nearby, non-perforated pipe may be required

. cost

Soils

Pipe drains depend on the surrounding soil for
their strength and bedding. This is usually achieved

by compacting the soil under the pipe haunches.

Occasionally, the soil conditions do not provide

the adequate support and additional measures are

required. lt is important to determine the capability
of the soil in the proposed location of the pipe

drain. This can be achieved by reviewing county
soil maps, probing the soil or digging test pits.

Experienced drainage engineers, contractors
or geotechnical engineers may provide valuable

advice on the required construction techniques
for these conditions.

Unstable soils such as gleysolic soils and saturated

sands, have limited bearing capacity. Where unstable

soils are encountered, use of clear crushed stone

may provide satisfactory bedding for pipe. Methods
that minimize disturbance to the soil, such as

drainage plow installation, can also be evaluated.

ln areas of shallow bedrock, the engineer should:

. determine the extent of affected area

. investigate the type and strength of bedrock

. evaluate alternate routes to avoid bedrock

. evaluate removal techniques such as using a hoe

ram or blasting and provide appropriate bedding

and backfill

lf used as bedding and backfill, very coarse native

soils (e.g., cobbles and boulders) may damage the
pipe. The engineer should evaluate the soil:

. if native soils can be used, carefully bed and

backfill the trench

. if native soils cannot be used, import bedding

and backfill material

Soil Transport

Some soils such as fine sands and silts are

susceptible to movement into the drainage pipe'

These soils can be deposited in the pipe, reducing

its capacity, or they may enter the receiving water
body, causing water quality concerns.

To avoid soil transport:

. Concrete pipe joints must be properly aligned

and wrapped with geotextile (Figures BLO-L2

and B10-13).

. ln certain soil conditions, corrugated plastic pipe

must be installed with woven or non-woven
geotextil e (Figure 810-14).

$,rr;':i,,

Flgure BLO-L2. Concrete plpe (with geotextlle)
prior to lnstallation.

Source; M u ni ci p a I ity of Ch ath a m -Ke nt, O nta r i o.
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Flgure 810-13. lnstalled concrete plpe
(wlth geotextilewrapped jolnts).

Source; M unici pality of Chatha m-Kent, Ontario.

Flgure B1O-14. Plastlc plpe wlth geotexttte.

Rural Piped Drainage Outlets
ln this section, outlet means the receiving water
body and outfall means the discharge pipe from
the rural piped drain (Figure 810-15). Design
considerations for outfalls include:

. outlet capacity

. use of proper end pipe material, complete with
rodent gates

. protection of the outfall location with
erosion-resistant materials (e.g., stone riprap)

OTHER DESIGN CONSIDERATIO[]S

. provision of a freeboard of at least 300 mm above
the normal water level

. use of an outfall marker

Flgure 810-15. A drainage outlet.

Source: Ausable Bayfield Conservation Authority,
Ontario.

LO.3.2 Surface Water lnlets
Surface water inlets allow surface water to directly
enter a subsurface drain. They should only be used
on agricultural land where the surface drainage is

not sufficient.

Examples include:

. in depressional areas to reduce ponding and
crop damages

. with constructed berms to minimize erosion and
runoff by reducing the overland surface flow

Factors that influence the number and location
of inlets include: crop damage, tillage practices,
proxim ity to potential conta mination sou rces,
erosion control, access for pipe inspection and
maintenance and need for air admittance.

Surface water inlets are designed to reduce
blockage by debris. However, they still require
frequent inspection and maintenance. Mark the
location of any constructed surface water inlets in
the field and record the GPS coordinates to allow
inlets to be easily located for future inspection
and maintenance.
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ln order to design surface water inlets, the engineer
needs to:

. perform a hydrologic analysis of the catchment
area for the inlets

. determine the flow rate and amount of water
that will be admitted into the inlets

. determine the number and locations of inlets

. determine the drain capacity:

o For new or improved drains, size the pipe

to accommodate the surface water.

o For existing piped drains, ensure the flow from
any new inlets does not exceed the remaining
capacity of the pipe.

. record all surface water inlet locations
on drawings

There are different types of surface water
inlets, including riser inlets, catch basin inlets
and blind inlets. Water and sediment control
basins (WASCoBs) are systems that use inlets to
regulate the flow of water and sediment to the
subsurface pipe.

Riser lnlets

Riser inlets are vertical pipes with holes or slots to
allow surface water but not debris to enter the pipe
(Figure 810-16). A riser inlet can be offset from the
pipe or installed directly online (Figures 810-17
and B10-18).

Figure 810-16. A riser inlet installed at the edge
of a field of corn.

Riser +

Underground
ou(at

I

Minirnum d 1.5 m (5.0 ft)
noFp€rforatod tublng

or condult

Figure B1O-17. Offset riser inlet

Riser +

Typical length
1.5 m (5.0 ft)

30 mm (1141n.)
washed gfavel

Orific€ plate

Typical length
1.5 m (5.0 ft)

30 mm (1ir' h.)
washed gfavsl

Odfce plate

Minimum ot 1,5 m (5.0 ft) non perfoEt€d rubhg
or conduit on each slde of lnlet

232

Figure 810-18. Online riser inlet.



0Il'1 [ Fl D ESI GN COi\.r s I iJEii;IlltJ ri S

Design information for this type of inlet, including
inlet flow rate versus head, is available from the
manufacturer. An orifice plate, installed at the
bottom of the riser pipe, can control the rate
of water entering the pipe drain. The discharge
through the orifice plate in the riser inlet can be
calculated using the orifice flow equation.

Catch Basin lnlets
Catch basin inlets are concrete, steel or plastic
structures covered by a grate that allows the
entry of surface water into a pipe. They should be
installed at an elevation above the surrounding
land, thereby allowing soil particles to settle out and
minimizing the entry of soil into the drain. Catch
basins can also serve a number of other purposes
such as:

. acting as junction boxes to join multiple pipes
and accommodate abrupt changes in alignment

. capturing sediment that may move through
the pipe with a properly designed sump

. allowing access for pipe inspection
and maintenance

. acting as relief wells and breathers
to relieve pressure in the pipe

. providing inline flow control

A catch basin inlet can be installed online, where the
flow of the main pipe passes through the structure.
Alternatively, it can be installed offset from the
main pipe with its own separate connection, called
a catch basin lead. The catch basin lead is sized to
control the flow of water into the main pipe.

There are various types of catch basin inlet grates
(e.g., sloped grate inlet, birdcage inlet, etc.) with
different characteristics for surface water entry and
debris control. Ensure the grates are secured. Catch
basin inlet capacity can be determined by consulting
MTO design charts available in the MTO Drainoge
Management Manual. Design data for this type
of inlet is available from the manufacturer.

The design should include an outlet marker and
minimize soil entry by incorporating erosion control
measures around the catch basin (e.g., riprap,
vegetation, etc.) (Figure 810-19).

Figure 810-19. Birdcage grate with stone apron.

Source; Tulloch Engineering, Espanola, Ontario.

Blind lrrlets

A blind inlet is an excavated trench over the pipe
that is backfilled with granular material, covered
with a geotextile and topped with topsoil or
granular material (Figures 810-20 and 810-21). lt
provides an indirect connection for surface water
to reach the pipe. Blind inlets convey water from
the surface more effectively than the native soil but
not as quickly as a direct surface inlet such as a riser
or catch basin. They are used in locations where
a riser inlet or catch basin would be an obstacle
to cropping practices. lt is especially important
to document the location of these types of inlets
because they are not visible from the surface.

|l
30 mm (1Y. in.)
Washed gravel

,i\i.:*.ili$\\dt tuirr

Nonilwon
ggotextile

3O0 mm (12 in.l

I
Tile or oorrugated plastic trbing (CPf)

Figure 810-20. Side view of a blind inlet
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Figure BL0.l21,. A blind inlet in a field.

WASCoBS

A water and sediment control basin (WASCoB)

is a method of erosion control that involves
construction of an earthen embankment or berm
to intercept surface runoff (Figure 810-22). The
temporarily ponded water is released slowly
through a riser inlet to the piped drain.

Flgure BLO-22. A WASCoB.

For WASCoB design information, refer to
Agricultural Erosion Control Structures: A Design

and Construction Manual, OMAFRA Publication
832 (onta rio.ca/om afra).

10.4 Existing Private Drains

Accommodating existing private drains is an

important consideration in the design of municipal
drainage works. Private drainage systems are
installed to address drainage issues on individual
properties. These can include subsurface and

surface systems from all rural land uses, including
roads and agricultural land, as well as residential,
ind ustria l, com mercial and institutional sources.

ldentify the location of any private systems by:

. conducting visual or other site inspections
(e.g., ground penetrating radar, drones)

. consulting current or former property owners

. referring to any tile drainage maps available from
the municipality, property owners or licensed tile
drainage contractors

. using aerial photography or other technologies
that may identify approximate locations and

patterns of subsurface drainage

Design the municipal drain to optimize the location
and minimize impacts on any private systems.

Existing private drains will require connection to
ensure continuation of flow. Pay particular attention
to the impacts on private drainage systems when:

. widening or relocating a ditch

. levelling spoil

. reconstructing banks in the area of any private
system outlet(s)

. designing a piped drain across an agricultural
field that has an existing tile drainage system

Ensure the piped municipal drain has the capacity
and depth to accommodate all connected
private drains.

When a private drain is severed by the construction
of a municipal drain, reconnect the private drain.
lf the private drain cannot be reconnected to
itself, determine if it should be connected to the
municipal drain:

. Private drains can be connected to the municipal
drain if there is no visible sign of sediment
or pollution.
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. Private drains containing sediment can be
connected indirectly to the municipal drain. An
indirect connection is where granular material is
placed between the drains to strain the sediment
from the water.

Backfill all pipe connections with clear crushed
stone for support. Record the locations of all private
drains, whether connected or not, using GPS, and
provide the coordinates to the municipality.

10.5 Existing Municipal
Drainage Works
When the project involves the improvement of an
existing pipe municipal drain, evaluate the existing
drain and decide what should be done with it.
Options include:

. abandon as a municipal drain (Section 19)
but leave in place for private use

. abandon as a municipal drain (section 19)
and destroy

. incorporate into the final design

Clearly state in the report whether or not
the existing drain is to be abandoned as a
municipaldrain.

lf it is decided that the existing drain is to be
abandoned and destroyed, the specifications
should indicate that the drain should be left in
place until the new drain is constructed in order
to reduce subsurface water affecting the new
drain installation.

10.6 Stormwater Management Ponds
A stormwater management (SWM) pond is a
constructed pond or water retention area with
a constricted outlet. lt attenuates flows by
temporarily retaining and releasing water to the
downstream portion of a drainage works. lt also
reduces the amount of sediment transported
downstream by slowing down the water and
allowing sediment to deposit. See Part C,

Chapter 3.2 to determine if approvals are
required under the Ontario Water Resources
Act,7990.

OTHER DESIG\] CONSI DERAIIONS

There are three types of SWM ponds:

. wetlands are usually larger in surface area
and have a permanent shallow water depth
(e.g., less than 0.5 m deep) (Figure 810-23)

. wet ponds always hold water and have a greater
water depth than wetlands (Figure 810-24)

. Dry ponds only hold water during storm events
(Figure 810-25)

Hybrid wetland/wet pond systems combine the
two types of ponds in series. SWM ponds can be
designed to be either online or offline.

Flgure 810-23. Wetlands.

Source; Ministry of Natural Resources and Forestry,
Ontario, Canada.
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Flgure BLO-24. A wet pond always contains water.

Figule 810-25. A dty pond.

The design should consider pond configuration,
vegetation, maintenance requirements, cold-
weather considerations and fisheries concerns.
Various approvals may be required (Part C).

For specific guidelines and recommendations, refer

to the Ministry of the Environment and Climate
Change's Stormwater Management Planning ond
Design Manual, March 2003 (ontario.ca/moecc).

L0.7 Pumped Systems
A pumped system may be necessary if a municipal
drainage works cannot be constructed to function
by gravity alone. Pumped systems generally have

higher construction and maintenance costs and

increased operational and maintenance demands

(Figure 810-26). lt is beneficial to reduce the water
contribution to a pump station by diverting as

much of the drainage area as possible to gravity

drainage components (e.g,, ditches, pipes). Pump

stations require specialized design expertise; consult
qualified and experienced designers and installers.

Sources of design information for pumped drainage
works include pump manufacturers, OMAFRA's

Publication 29, Drainoge Guide for Ontorio and the
Hydraulic lnstitute (www.pumps.org).

Flgure 810-26. A pumping station.

So urce.' M u n i c i p a I ity of Ch ath a m-Ke nt, O nta r i o.

Pump station design elements include watershed
hydrology, pump selection, available storage
capacity, main power supply, backup power, access

and maintenance requirements, cold-weather
considerations and foundation considerations.
Consider the inclusion of a gravity bypass,

where possible, in the pump station design. The

construction of dykes may also be necessary to
keep the pumped water from returning into the
drained land (Part B, Chapter 10.8).

LO.7.L Hydrology

Select the design storm event for the pump station,
considering the associated safety and flood risks,

regulatory requirements and local practices.

Regardless of the design storm selected, the
impacts and extent of flooding resulting from the
100-year storm or regional storm event should be

determined to assess the associated safety risks.
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LO.7.2 Pump Selection and Sizing

Size the pump for the peak flow determined from
the selected design storm event, and consider
the following:

. peak inlet rate

. available storage volume

. outlet capacity and conditions (the pumping rate
should not exceed the capacity ofthe outlet)

. acceptable duration of flooding of agricultural
land, roads and other land uses

It is recommended that a minimum of two pumps
are installed to provide emergency backup and to
alternate pump usage.

10.7.3 Available Storage Capacity
The design of a pump station is impacted significantly
by the storage volume. A larger storage volume
can reduce the pumping capacity required. Storage
is generally in the form of a wet well; however,
there can be additional storage upstream of the
pump station.

The wet well design should:

. take into account the frequency of pump on/off
cycles, since the increased wear from frequent
cycling can reduce the lifespan of the pump

. ensure the maximum allowable water level in the
wet well is set to minimize impacts on agricultural
land, roads and other land uses

L0.7.4 Main Power Supply

Pumping stations can be powered with electric,
diesel fuel, natural gas or solar energy. The choice
of power supply depends on:

. the proximity of the proposed pump station
to existing power supply

. the size of the pump

. the voltage and phase (i.e., single
vs. three) requirements

OTI.l F R DESIG i\.] CONSI DEFI,,\TI(] N S

10.7.5 Backup Power

A backup power source for pump stations will
minimize the risks associated with power loss.

Consider keeping a permanent generator on site
or have a temporary portable generator available

10.7.6 Operation and Maintenance

Pump station design should address operation
and maintenance requirements by:

. providing roof hatches to allow mobile cranes
to lift larger pumps

. providing a vehicle access laneway

. designing the wet well to reduce inlet flows to
allow the facility to be dewatered with a smaller
temporary pump when the permanent pumps
are being repaired

LO.7.7 Cold Weather

Pump station design considerations for cold
weather may include frost cover over pipes, building
heater requirements to prevent frozen pumps and
ice blockages. Design submersible pumps to be
removed or elevated to avoid being frozen in the
wet well.

10.7.8 Geotechnical lnformation

A geotechnical investigation may provide
information to:

. assess the ability of the soil to provide a suitable
base for the pump station foundation

o guard against buoyancy issues with the wet well

10.8 Dams and Dykes
Dams are structures that are constructed to retain
water with a controlled release. They are used to
recreate or enhance wetlands, regulate water levels
and augment downstream flows. Dams can be as

simple as a Newbury weir or a small water-control
structure (Figure BLO-21). They can also be larger,
more complex structures that involve a combination
of embankments, spillways and stop-log
type controls.
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Figure BLO-27. A small dam.

Source; Ministry of Natural Resources and Forestry,

Ontario.

Dykes are structures that are constructed to keep
water out of low-lying lands and may be used in
conjunction with pump stations (Figure 810-28).
They are usually installed along the full length of
the land that is being protected and are typically
made out of earth (Figure 810-29).

-,lR;"
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Flgure 810-28. An aerial view of a dyke constructed
along the tull length of farmland that it ls protectlng
fiom flooding.

Source; Town of Bradford-West Gwillimbury, Ontario.

Flgure 810-29. A dyke used to keep water out
of the adjacent low-lying land.

The definition of drainage works in the Droinage
Act, 7990 provides the engineer with the authority
to include dams and dykes as part of the design.

The engineer may be required to consult with
geotechnical or structural engineers, contractors
and regulatory agencies. Project scoping
meetings are recommended to address any

regu latory req ui rements.

10.8.1 Design Considerations

General design considerations for dams and

dykes include:

. a geotechnical survey to determine soil properties

such as permeability, porosity, bearing strength
and sliding resistance

. detailed hydrology, hydrogeology and hydraulic

studies to examine the impacts of all design

storm events

. the identification of property boundaries
and the undertaking of surveys to determine:

o the topography of land adjacent to the
proposed construction

o existing high water levels in the area

o changes that may occur to the high-water
levels after construction

o the impact on property owners

. a determination of how the structure will be

affected by climate, such as high winds, wave

action, freeze/thaw cycles, snow load, extreme
rainfall events and extended periods of wet or
dry weather
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. access to the site and working limits

. the operation, maintenance and repair
of the structure

. safety precautfons such as fencing, railings
and signage

Flow considerations for dams include:

. methods to draw down the water level
behind the dam

. overflow provisions for peak runoff

For earth embankment dams or dykes, consider:

. the necessity of cut-off walls

. the necessity of an impervious centre core

. embankment protection (i.e., riprap,
plantings, etc.)

For dams controlled with stop-logs, include:

. mechanical means of hoisting the stop-logs

. the provision of heat or power to allow for
stop-log adjustments in freezing conditions

. security measures to prevent tampering
with the logs

10.9 Trees, Brush and Shrubs
Trees, brush and shrubs at the site of a proposed
drainage works will need to be evaluated for their
impact or benefit on the drainage works design
and the provision of allowances. Factors include:

. economic value

. ecological value

. aesthetic value

. regulatory restrictions or prohibition
under the Endangered Species Act,2OO7
(e.g., butternut tree)

. local forest management by-laws
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. future maintenance of the drainage works

. property owner preferences

. usefulness of the removed material in the
drain design (Part B, Chapter 11)

. the salvage value and the disposal method
of the removed material

After the evaluation, the engineer should consider
the following options:

10.9.L Selective Cutting
Selective cutting:

. retains more valuable trees

. provides some protection to ditch banks

. provides some shade to minimize summer
water temperature

. removes trees whose roots are prone
to enter and plug piped drains

10.9.2 Removal

Removing trees, brush and shrubs is used
in the following situations:

. when the presence of trees, shrubs and brush
will negatively impact the drainage works

. when the value ofthe trees, shrubs and brush
is minimal

Power techniques include brushing and root
grinding. Determine whether the roots should
be removed or kept in place. lf in doubt, leave
roots in place for stream bank stabilization.

10.9.3 Targeted Clearing

This approach involves selecting appropriate
vegetation or clearing width to prevent root
entry into a piped system.

10.9.4 Relocating or Replacing Trees
and Shrubs

Relocation or replacement:

. should only be used for high-value trees
and shrubs

. may be used to address a regulatory restriction

DID YOU KNOW? MNRF has
guicles arrcl technical lrul letirrs.
Go to the Orrtario Waterpower
Associatron. www.owa.ca, and
search for "Teclrrrical Bulletirrs'

?
a
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Talk to the landowner in advance about a plan

to deal with the brush, shrubs and trees cut or
removed during the project.

10.10 Management of Excavated
Materials
The engineer is required to specify the methods of
disposal of materials removed in the construction,
improvement or repair of a drainage works
(Section 15). The feasibility of the disposal method
is determined by the volume and type of materials
to be excavated.

The standard practice for disposal of excavated

materials is to spread it on the land adjacent to
the drain (Figure 810-30). This may require the
payment of an allowance to the affected property
owner (Part A, Chapter 8 Allowances).
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10.9.5 Rerouting the Drain

This approach is used:

. to avoid valuable trees

. to avoid root penetration into a piped drain

. where removal is not an option due to
regu latory restriction

. There are regulatory restrictions.

. The land adjacent to the drain cannot
accommodate the excavated material
(e.g., because it is residential land or a road).

. The cost for providing an allowance and spreading
the material is more than the cost of removal
from the site.

. There is insufficient area available to spread
the material.

. The property owner or municipality prefer
other options.

The report should specify how the excavated

material is to be managed in future drain
maintenance and repair activities.

When specifying the spreading of material,
keep the following points in mind:

. Consider the adjoining land use when specifying
the width and depth of the spread material.

. The spread material can become an impediment
to surface drainage. Provide a means for the
surface water from the adjacent land to enter
the drainage works.

. Consider removing large stones and woody
materials from the spoil before spreading.

. Property owners may request the topsoil be

stripped, stockpiled and re-applied. This may
add to the drain cost and could be assessed

as a special benefit (Part A, Chapter 9).

Piped drains, installed with drainage plows, may

cause some temporary mounding over the pipe,

but there will be no excavated material to manage
For piped drains installed by trench:

. Strip the topsoil and keep it separate from the
rest of the excavated material.

. ,.i:''.::

Figure 810-30. Excavated materlal spread
to the dght of the drain on farmland.

Source; Tu lloch En gi neering, Espanola, Ontario.

ln the following situations, another management
method (e.g., stockpiled and removed from the site)
may be more appropriate:

. The material is not suitable to be spread
on the land adjacent to the drain.

DID YOU KNOW? The ADIP
policies irrclicate that the
grant will not kre paicl for tlre
increasecl cost to the project
caused by hauling away the
spoil rnaterial.

?
I
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. Use the excavated sub-soil as backfill, if suitable.

. lf the excavated sub-soil is not suitable as backfill,
import backfill for use around the pipe and
dispose of any excess sub-soil.

. Mound the stripped topsoil over the pipe to allow
for settling of the trench.

10.11 Utilities
Utilities can affect the horizontal and vertical
alignment of a drainage works. During the design
stage, the engineer may need to relocate or alter
the utility or the drainage works. The increased
cost to the drain to accommodate these changes
is assessed:

. as a special assessment to a public utility as

defined bythe Droinage Act, L990 (Part A,

Chapter 9.3.4)

. to the drain for a private utility, taking into
consideration the special benefit provisions
of lhe Drainage Act, 7990lPart A, Chapter 9.3.3)

10.11.1 Large, Complex Utilities
Large, more complex utilities (e.g., railways, high-
pressure transmission lines, telecommunication
lines and electricity transmission and distribution
systems) are difficult and expensive to relocate.
Therefore drainage works are more likely to be
constructed around them. Guidance for working
with these types of utilities is found in:

. Part C, Chapter 10.1 - railways

. Part C, Chapter LO.2 - high-pressure
transmission pipelines

. Part C, Chapter 10.3 -
telecommunication conduits

. Part C, Chapter 10.4 - electricity transmission
and distribution

OTFiER DESiGrr CONSIDEFIATItIi\S

LO.LL.2 Small, Less Complex Utilities
Small, less complex utilities (both public and private)
can usually be relocated, altered or supported
during construction to accommodate drainage
works. They include:

. telecommunication service lines
(underground and overhead)

. natural gas distribution pipes

. electricity distribution lines
(underground and overhead)

. water distribution pipes

. storm and sanitary sewers

10.11.3 Working with Utilities
It is recommended that the engineer:

. Determine the existence of utilities through field
examination and discussion with the municipality.

. Review applicable municipal franchise
agreements for gas lines (Part C, Chapter 8)
and municipal access agreements for
telecommunication lines (Part C, Chapter 10.3.1).

. Notify the affected utilities of the on-site meeting
(Part A, Chapter 4.2) and any project scoping
meeting (Part A, Chapter 3), as their input is

essential to the design ofthe drain.

. ldentify all utilities on the plan and profile
drawings, including those not expected to
impact the drainage design.

. Track all increased engineering and construction
costs for the purpose of assessment.

. For utilities that affect the drain during design:

o during the survey, expose the buried utility to
determine its elevation and location

o work with the utility contact to develop
a design that addresses the drain or
utility alteration

. For utilities that affect the drain
during construction:

o work with the utility to provide guidelines to
the contractor to avoid and protect the utility
during construction

DID YOU KNOW? Orrtario One
Call proviclcs a frec planrring
arrcl clesign service to iderrtify
runclergroLrncl 1:ublic uti lities
tlrrouglrout Ontario. Contact
Ontario One Call at 1-800-400-2255

?
I
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. For utilities discovered during construction:

o determine the type of utility and its ownership

o notify the utility and the property owner

" evaluate the impact of the utility on the
design of the drainage works and the
construction schedule

LO.L2 Resources

Drainage Engineers Conference (Ontario)

(www. la ndd rainageengineers.com)

. Design and Selection of Pumps for Municipal
Drains. Sass, Metro J., L976.

. Catchbosins and lnlets. Kuntze, John, 1983.

. Small Pumps as on Alternotive to Deeper Outlets.

McGeorge, Don, 1985.

. Review of Design and lnstollation of Pumped
Drainage System - The Holland Marsh
7986-L994. Janse, Art, 1996.

. Status of Access Culverts - Prior to the 7975

Droinoge,Acf. Rood, Gerard, 2003.

. How to Reduce Construction Costs ond lmprove
the Environment using trenchless Technologies.

Knight, Mark, 2013.

Ontario Ministry of Agriculture, Food and Rural

Affairs (ontario.ca/omafra)

. Drainage Guide for ontario, Publication 29,2007

. Cropland Droinage - Best Manogement Practices

Series,20tI
. Agricultural Erosion Control Structures: A Design

ond Construction Monual, Publication 832,
Revised 2017

Ontario Ministry of the Environment and Climate

Change (ontario.ca/moecc)

. Stormwoter Monagement Plonning ond Design

Manual, March 2003

Ontario M in istry of Transportation (ontario.ca/mto)

. MTO Drainage Management Manuol, 1997

. MTO Grovity Pipe Design Guidelines,2Ot4

. Highwoy Drainage Design Standards,
January 2008.

. Ontario Provincial Standards for Roads and

Public Works

Stormwoter Pollution Prevention Hondbook. Ontario
Ministry of the Environment and Climate Change

and the Toronto Conservation Authority, 2001.

(www.susta i na bletechnol ogies. ca)

Centre for the Advancement of Trenchless

Techn ologies (www. cattevents. ca)

Concrete Pipe Design Monual. American Concrete

Pipe Association, Revised October 2011.

(www.concretepi pe.org)

OCPA Concrete Pipe Design Manual, Ontario
Concrete Pipe Association (www.ocpa.com)

Droinoge Monual. Chapter 10 Pump Stations.
Michigan Department of Transportation, January

2006. (www.m ich igan.gov)

The Hydraulic lnstitute (wwwpumps.org)

Fisheries and Oceans Canada (www.dfo-mpo.gc.ca)

. Fish Passage lssues

National Engineering Handbook. Part624, Section 16,

Chapter 7 Drainage Pumping. United States

Department of Agriculture, Natural Resources

Conservation Service. (www. usda.gov)
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11.1 lntroduction
Traditionally, the Drainoge Acf was used to drain
land in the most efficient way for settlement,
transportation, farming, disease control, etc. At that
time, removing water from the land was the primary
focus. Little thought was given to the impact that
the design and construction of drains had on
the environment.

While drainage is still essential, currently it is
important to balance it with other resources or
interests in the watershed such as fish and wildlife
habitat, water quality and quantity, wetlands and
water retention. The definition of drainage works
under the Drainage Act, 1990 is broad enough
to introduce techniques that balance these
interests into the design, improvement and
construction of the drainage system. Some
of these techniques include:

. channel design approaches

. channel enhancements

. constructed wetlands

. features on private land

11.2 Channel Design Approaches
Drainage systems have traditionally been designed
as straight trapezoidal channels for the most
efficient means of drainage. Alternative designs use
approaches that mimic channels that exist naturally.
These approaches are more complex and require
specialized expertise, reviews of research and field
examinations of sim il a r natura I watercou rses.

LL.z.t Two-Stage Clra nnel

0verview

Two-stage channels (Figure 811-1) incorporate a

low-flow inset channel (thalweg or Stage 1 channel)
to convey base flow and small storm events, with
benching on each side to create a floodplain to
convey higher flows (Stage 2 channel). A two-stage
channel may not be suitable where there are
restrictions on channel corridor width.

35 times low flow channel width Stage 3

Roodplain benches

Low llow inset.channsl
(Siage 1 channel) (Stage

channel
channel)

Lwllow
channel width

Figure 811-1. Cross-section of a two-stage
channel.

Aclvantages and Disaclvantages

Advantages of two-stage channels related to
drainage function include the following:

. The smaller low-flow channel promotes higher
flow velocity, which reduces sediment deposition
and the need for channel maintenance.

r'a, +.:..i:-
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. Channel stability is improved because the erosive
velocities associated with larger flows are spread
out across the vegetated floodplain benches. The

water depth is reduced, and there is less shear
stress on the toe of the bank.

. The floodplain increases the overall flow
capacity, reducing the frequency offlooding
onto adjacent lands.

Advantages of two-stage channels related to
environmental function include the following

. Vegetated cover on the benches is improved.
This provides:

o shade for the low-flow channel

o reduced water temperature

o terrestrial habitat

. Aquatic habitat is improved due to the greater
flow depth in the inset flow channel during
low-flow periods.

. Fish habitat is improved by providing greater

channel bed variation (pools and riffles),
refuge and cover.

Advantages of two-stage channels related to
improved water quality include the following:

. Vegetated benches slow flow velocity,
which increases sedimentation on the
floodplain benches.

. Sediment removal reduces nutrient loading since

nitrogen and phosphorus, bound to the particles,

are also removed. Plant uptake of phosphorus

and nitrogen compounds also reduces
nutrient loading.

. Benches positioned to intercept tile drainage
discharge reduce the nitrate loading to
the channel.

Disadvantages of two-stage channels include
the following:

. increased land requirements and acquisition costs

. higher initial construction costs

. increased excavated material to manage at the
time of construction

Design of Two-Stage Channels

Find natural channels with similar watershed
characteristics that have naturally formed effective
discharge channels. Use these to develop a

relationship between drainage area and channel
width and depth. The low-flow channel conveys the
effective discharge, which is the flow that transports
the largest cumulative sediment load over the long

term. The floodplain channel can be sized based on
the required return interval to provide the desired
level of conveyance (e.g., 100-year peak discharge,
etc.). The floodplain benches are often located
in the lower third of the ditch at an elevation to
provide for periodic flooding. Use this field data
and specific recurrence intervals to determine
the effective discharge and size the channel.
Transition the two-stage channel to the channel
outlet geometry.

Additional information on the design of
two-stage channels:

. Streom Restorotion Design, Notional Engineering
Handbook 654 Natural Resources Conservation
Service (www. n rcs. usda.gov)

. Ohio State University (https://cfaes.osu.edu)

LL.2.2 Self-Forming Over-Wide Channels

Overview

The self-forming approach to channel design
involves construction of an over-wide channel.
Within the over-wide channel, a stable inset
channel is formed naturally, complete with bars,

benches and vegetation, into the optimal form for
the watershed and valley conditions. This optimal
form could range from a well-defined channel
to a channel that has wetland features.

Advantages and Disadvantages

Advantages of over-wide channels are as follows:

. Less maintenance is required compared
to other constructed channels.

. Benches develop higher organic matter
content and better soil structure than
constructed benches, due to the slow
process of their formation.
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Disadvantages of over-wide channels are as follows

. The channels undergo various stages of
succession over time, which may be considered
a disadvantage where:

o existing habitat is considered valuable
and not to be disturbed

o certain channel forms and habitats that
develop are not desired

. When applied incorrectly, self-forming
channels can become blocked with vegetation
(e.g., cattails, Phragmites) and do not resemble
a natural channel system.

. Where there are restrictions on channel corridor
width or increased land requirements and
acquisition costs, a self-forming channel may
not be suitable.

. lnitial construction costs are higher than
traditional channel designs.

. There is more excavated material to manage
at the time of construction.

Design of Self-Forming Channels

Self-forming channels are more suitable in sandy
areas with base flow. This approach is not well
suited in:

. heavy clay soils with no base flow
r steep channels prone to erosion

. channels transporting high quantities of
coarse bed material with limited vegetation

The primary design variables are bottom grade
and width of the over-wide channel. For many
agricultural drainage projects, the bottom grade
will be kept the same as an existing channel. The
minimum initial width of the over-wide channel
bottom should be at least three times the estimated
final bankfull width of the inset channel. The final
bankfull width of the inset channel is estimated
using the bottom grade and other site and
watershed conditions using a hydraulic geometry
relationship. See Figure BIL-2 for examples
of self-forming channels.

DRAII'JI\tiE IN BALA\CE

Additional information on the design of
self-forming channels:

. Ohio State University has published some
resources and i nformation rega rd i ng self-form ing
cha n nels (https://cfaes. osu.ed u )

. a number of self-forming over-wide channel
case studies from the American Midwest can

be reviewed online through the Conservancy
Registry (www. conservation registry.org search
for "self-forming channel")
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A. Trapezoidal channel
Original channel

I signities human management

B. Two-stage channel
(naturally fotmed)

f;ff Depositional material

C. Twostage channel
(constructed)

* *

I Signifies human management

ffi Depositional material

D. Self-forming channel
(after construction)

* r)

I Signifies human management

E. Self-forming channel
(1yeat old)

ff, Depositional material

Figure 811-2. A comparison of channels.

Sources;
Chart: Jon Witter, Ohio State University, Ohio, USA.

Photos A, B and E: Ausable Bayfield Conservation Authority, Ontario, Canada'

Photo C: Municipality of Chatham-Kent, Ontario, Canada.

Photo D: Jon Witter, Ohio State University, Ohio, USA.

An example of a traditional trapezoidal channel
maintenance. lt requires regular removal of
sediment and vegetation to maintain drain
capacity. However, this activity may reduce or
eliminate other beneficial ecosystem services.

This channel was originally constructed to a

trapezoidal shape. lt had sufficient space,
sediment supply and energy to build small
benches within the confines ofthe channel.
This channel has a sustainable form and
should require little, if any, maintenance.

A trapezoidal channel was modified using
the two-stage design approach to increase
conveyance capacity. Rather than removing
existing benches, the channel was widened
at the bench elevation. The resulting channel
meets drainage needs and has stable banks.

A self-forming design where the channel was

intentionally built overwide to provide space for
fluvial processes to build benches. The design
allows formation of alluvial benches, whereas
the two-stage design may excavate floodplain
benches from subsurface soil horizons.

A self-forming channel one year after
construction (same channel as in D above).
The benches will continue to build over time
until a state of dynamic equilibrium between
flow, sediment supply and transport and the
channel form is reached.

\-

t Trapezoidal
channel
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1t-.2.3 Natural Channel Design

Overview

Natural channel design involves constructing a

drainage system that mimics natural watercourse
functions, including flow capacity, sediment
transport, habitat and channel stability
(Figure 811-3).

Natural channels consist of base flow or inset
channels, overflow channels and channel-shaping
features such as meanders, riffles, pools and steps:

. Meanders are recurring bends in a watercourse
that results in a snaking pattern across
its floodplain.

. Riffles are areas of gravel substrate, shallow depth
and steeper slope. The water moves faster over
riffles, which oxygenates the water. Riffles are
often found where the channel enters and exits
a meander bend.

. Pools are located between riffles on flat sections
with little or no slope and tend to be deeper than
the average channel depth. They remove fine
sediment from the water.

. Steps are vertical drops in the channel with
a pool located at the bottom of the step to
dissipate energy.

Figure 811-3. A natural channel design.

Source.' K. Smart Associates Limited, Kitchener, Ontario.

DR;\i\AtiE lN BALAI.]CE

Aclvantages and Disadvantages

Advantages of natural channel design:

. Aquatic and terrestrial habitats are enhanced

. Maintenance requirements are reduced.

. The channel is aesthetically pleasing.

Disadvantages of natural channel design:

. The meander of the channel disrupts efficient
farming activity.

. Where there are increased land requirements
and acquisition costs or restrictions on channel
corridor width, a natural channel approach may
not be suitable.

. lnitial design and construction costs are higher
than traditional channel designs.

Design of Natural Channels

Natural channel design is based on fluvial
geomorphology and watershed factors such
as climate, topography, gradient, geology,
vegetation, stormwater management and
land use. lt incorporates in-stream features
such as meanders, riffles, pools and steps.
Combinations of steps and pools are often
found in channels with high gradients.

After construction, there are going to be areas
where the channel is flowing through sections
that contain fill and stratified soils with saturated
water seams. Erosion control is important for
these areas following initial construction.

Additional information on the design of
natural channels:

. Notural Chonnel Systems: Adaptive Manogement
of Streom Corridors in Ontario, Ontario Ministry of
Natural Resources and Watershed Science Centre,
2002. ISBN: 0-9688196-0-51 (www.iwsstore.ca)

. Stream Restorotion Design (National Engineering
Handbook 554), Natural Resources Conservation
Service (www. n rcs. usda. gov)
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LL.2.4 Summary of Channel Desi$n Approaches

Table 811-1 provides a summary of the various channel design approaches.

Table 811-1. Summary of Channel Design Approaches

1=!ow 5= hl8h

Draln Gonslderatlons

Design difficulty

Construction cost

Future maintenance requirements

Conveyance efficiency

Quantity of excess material

Area of land required

Habitat - aquatic benefit

Habitat - terrestrial benefit

lmprovement to water quality

Resiliency to climate change

t{atural

5

The following are examples of channel
enhancements that have been incorporated
into drainage projects in Ontario.

11.3.L Littoral Shelves

Littoral shelves are shallow submerged plateau

areas along the borders of deeper water bodies that
allow the growth of emergent aquatic vegetation
(Figure 811-4). Emergent vegetation refers to
plants that grow in water and whose tops emerge

above the normal water surface. Littoral shelves are

constructed along the sides of channels or ponds

that are too deep to support emergent aquatic

vegetation in order to provide more diversity of
habitat or to mimic pre-construction conditions.

Littoral shelves should be a maximum of 1.5 m

below normal water surface elevation. Planting of
appropriate native species is recommended. Design

the side slopes to prevent slumping. Shelf widths
can vary between 2 m and 3 m. Place imported
substrate on littoral shelves for habitat diversity'

Sporadic thin layers of gravel, root masses and/or
full tree clumps are examples of imported substrate
placed on littoral shelves.

Littoral shelves improve habitat and are generally

easily incorporated into channel design. However,

the littoral shelf will either reduce channel capacity

or require additional land.

I
T

5

5

5

5

5

tr

11.3 Channel Enhancements

There are features that can be incorporated into
most drainage systems, whether they use traditional
or alternative design approaches. These features

enhance the drainage system by:

. conserving soil to improve water quality
and reduce nutrient transport

. improving fish and wildlife habitat

. providing grade control and energy dissipation

. protecting adjacent land and infrastructure

Experience is required when designing these
channel enhancements. They can be more complex

and require specialized expertise, reviews of
research and field examinations of similar natural

water channels.

Additional information on channel enhancements

. Streom Restorotion Design (National Engineering

Handbook 654), Natural Resources Conservation

Service (www.nrcs.usda.gov)

. Ontario's Stream Rehabilitation Manual provides

information on the design and construction of
these featu res (www. onta riostreams.on.ca)

. Rehabilitotion ond Enhancement of Aquotic
Hobitot Guide, Fisheries and Oceans Canada,

provides information on various design features

Soffotmlng

3

3

3

5

5

5

3

3

3

3

ftYo€tage

4

4

2

2

4

4

4

4

4

4

tapezoldal

7

L

5

5

L

L

7

1

7

7

248



Flgure 811-4. A dewatered channel wlth a llttoral
shelf on the ilght side of the channel.

Source; K. Smart & Associates Ltd., Kitchener, Ontario.

L1,.3.2 Newbury Weirs

Newbury weirs are rock riffle structures that are
intended to simulate natural riffles and pools
in channels (Figure 811-5). They provide grade
control over low drops while enhancing diversity
of habitat or mimic pre-construction conditions.
Unlike traditional weirs, Newbury weirs enable fish
passage upstream over grade changes. The riffles
also improve water quality by increasing dissolved
oxygen concentrations.

Figure 811-5. Newbury welr.

Source: lan D. Smith, Lydian Environmental Consulting

DRAJI.]AGE IN BALANCE

11.3.3 Gravel Substrates

The channel substrate determines the type and
density of aquatic plant and fish species that
can be supported. Gravel substrates limit the
growth of aquatic vegetation compared to sand or
organic substrates. However, some species of fish
such as smallmouth bass need a gravel substrate
for spawning.

Design the gravel substrate areas to ensure that the
required water depth, velocity and channel shading
meets the ecological objectives. Gravel substrate
can be introduced as part of the channel bed or
on a littoral shelf (Figure 811-6).

Flgure 811-6. A dewatered channelwlth gravel
substrates on a littoral shelf.

Source.' K. Smart & Associates Ltd., Kitchener, Ontario.

11.3,4 Live Cribwalls

A live cribwall is a retaining wall made from
untreated timbers, soil, rocks and live cuttings.

Timbers or logs are fastened together with rebar in
an interlocking box-like pattern and are anchored
into the bank slope. The base of the structure is
filled with rock up to the stream bed elevation. Soil
and live cuttings are placed in the structure from the
stream bed elevation up to the top ofthe structure.
This structure protects the channel bank from
erosion and provides habitat for wildlife. The logs
or timbers provide immediate stability above and
below the water level, and the live cuttings take
root and provide long-term bank stabilization
(Figures 811-7 to 811-10).
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aceton 6 requiG.l Gdoc6d with cl€u flt o{ 7.5 o madmum size Coir mat, pinned to fin
wlth ho rure the 20% pasEing No. 200 she (0.074mm) dde snd fidustbed soil

Live stakes

o,5 m gEnubr'B' bedding.
compacted for base ol crlb

Normal dry
weather 1low level

Figure BLL-7. A llve cdb wall.

Source.' lan D. Smith, Lydian Environmental Consulting
and Erin Lee, P Eng., Urban & Environmental
Management lnc., Niagara Falls, Ontario.

Figure 811-8. Construction of a live crlb wall.

Source: Ian D. Smith, Lydian Environmental Consulting,
Niagara Falls, Ontario.

Figure 811-10. A live cutting placed in the
stream bank.

Figure 811-9. Llve crlb wall 2 years after
construction.

Source; lan D. Smith, Lydian Environmental Consulting,
Niagara Falls, Ontario.

DID YOU KNOW? Live cuttittgs
are leafless stem cuttittgs
of woody plattt species
that are easily establislred
(Figure Bl-1-10). These cuttittgs
are planted in various configuratiolrs
to aclrieve certain vegetative and
stabilization goals.

?
I
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I"I..3.5 LUNKERS

"Little underwater neighbourhood keepers
encompassing rheotactic salmonids" (LUN KERS) are
structures used to stabilize stream banks as well as

enhance habitat by providing edge-of-stream cover
for fish. They are constructed of wood or stone and
resemble a wood pallet with spacers, flow openings
and wood planks overtop (Figure B11-11). The
structures are installed on the outside bend of a

watercourse below the low-flow water level. Stream
flow through the structure is required to prevent
sediment accumulation.

Excavate trenches into the bank to allow placement
of the root wads flush with the channel bank and
then backfill. Alternatively, the trunk ends can be
sharpened and pushed into the bank.

Figure BLL-L2. A dewatered channel with root
wads on a littoral shelf.

Source; K. Smart & Associated Ltd., Kitchener, Ontario.

Figure 811-13. A closeup of a root wad.

11.4 Constructed Wetlands
Constructed wetlands are built in strategic locations
within a watershed for the purpose of enhancing
flood control, water quality (sediment and nutrients)
and/or wildlife habitat. They are different from
existing, restored or enhanced wetlands in that
they are constructed in areas that are not currently
wetland. When a constructed wetland is built as

part of a drain, the control structure is normally
located along the route of the drain.

Face rock

Water line

Reintorcing rod

Figure 811-11. LUNKERS.

Source.' Wisconsin Department of Natural Resources
Fisheries Department, USA.

11.3.6 Deep Pools

Deep pools are created within the channel to
provide variable depths for fish habitat and to
promote localized sediment deposition. lf possible,
locate them close to a road or laneway for easy
access for the periodic removal of sediment.

L1,.3.7 Root Wads

Root wads consist of the tree root mass and may
include a length of the trunk. Root wads may
be placed individually or in groupings on littoral
shelves or at the toe of the channel bank to provide
bank stabilization and fish habitat (Figures Btl-72
and 811-13).

Rock bacmll
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LL.4.L Design of Constructed Wetlands

Constructed wetlands (Figure 811-14) include an

inflow and an outflow channel. An outflow control
structure regulates the water level within the wetland.
The wetland should consist of deeper pools as well as

shallow areas of emergent vegetation. The flow path

should meander through the wetland to slow down
the water and encourage sediment deposition.

lnvestigation of geological conditions is
important for the design and siting of earthen
embankments, outlet control structures and
grade control structures.

'"ffii1-.',,r;lgryFq

h&l!t,.

Figure BLL-L4. A constructed wetland.

Prepare a water balance to ensure the wetland
maintains the desired water level. The water
balance should account for:

. surface water input and output

. water storage

. evapotranspiration

. seepage

. groundwater input and output

11.5 Features on Private Land

There are features that property owners can

implement privately to manage impacts of water
generated from their land. These include:

. water and sediment control basins (WASCoBs)

. private tile drainage system outlet controls
(e.g., saturated riparian buffers and
controlled drainage)

. low impact development (LlD)

The presence of these features may impact the
design of the drainage works, including:

. the movement of sediment

. the stability of channel banks

. the amount of water generated from land

These features, when serving multiple properties,

can be included in the municipal drain design.

LL.5.L Water and Secliment Control Basins

A water and sediment control basin (WASCoB)

consists of an earthen embankment, terrace or

berm constructed across the slope of the land;

a ponding area upstream of the embankment/
terrace/berm; and a pipe or tile outlet to control
discharge (Figure 811-15). WASCoBs intercept
runoff and release it at a controlled rate, resulting

in slower overland flows, reduced erosion and

sediment deposition.

When considering WASCoBs in the design of
municipal drains, consider that:

. WASCoBs may not be appropriate to serve an

individual property

. maintenance requirements are dependent on

cropping practices on the adjacent land, which

the municipality has no control over

OMAFRA Publication 832, Agricultural
Erosion Control Structures: A Design ond
Construction Monual, has a section on

WASCoBs (onta rio.ca/om afra ).

DID YOU KNOW? Cr:nstructecl
wetlands may be too isolated
frorn natural wetlancls for
rratural seecling practices to
tre effective. Seecl constructed
wetlancls witlr native wetland species
to recluce sedinrent and nutrients,
enlrrrrrce wildlife lrabitat atrcl prevetrt
tlre establisltrnent of iirvasive species

?
I
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Figure 811-15. A WASCoB with berm and inlet.

L1,5.2 Saturated Riparian Buffers

A saturated riparian buffer is created by installing an
outlet control structure that directs the water from
a private tile drainage system through distribution
pipes buried in a riparian buffer (Figure 811-16).
The water seeps into the buffer zone soil rather than
discharging directly into the drain.

The objective of the saturated riparian buffer is to
attenuate the peak discharge from tile drainage
outlets and reduce nutrient loading to the drain.

lfsaturated riparian buffers are used adjacent
to channel municipal drains, the engineer may
need to ensure the bank remains stable in
saturated conditions.

11.5.3 Controlled Drainage

Controlled drainage is the practice of managing the
discharge from agricultural tile drainage systems.
Control structures installed on a subsurface drain
are used to raise or lower the water table in the
field (Figures B!t-t7 and 811-18). The water level
is raised after harvest and is lowered in the spring
prior to planting operations. After planting, the
water level is raised again to retain moisture during
the growing season.

Figure BLL-L7. A controlled drainage structure
prior to installation.
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Figure 811-16. Water flow in a saturated
riparian buffer.

Source; D. B. Jaynes, Ames, lowa, USA

Figure 811-18. A side view of a controlled
drainage structure.
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PART B _ DESIGN COIV|PONENTS AND CONSIDERATIONS OFTHE ENGINEER'S REPORT

L1,.5.4 Low lmpact Development (LlD)

Low impact development refers to an approach
to stormwater management that focuses on
maintaining the natural hydrologic processes. The

objectives of LID are to control stormwater volume,
peak flow and improve water quality by mimicking
natural processes of infiltration, evaporation,
evapotranspiration, filtration through plant and soil

layers, and biodegradation of contaminants by soil

bacteria. Usually LID is used in urban development,
but there are principles that can be implemented
in rural areas.

. Fluvial Processes in Agricultural Ditches in the
North Central Region of the United Stotes and

I m pl i catio ns fo r the i r Ma nage me nt. Jaya ka ra n,

A.D. et al. ln Agricultural Drainage Ditches:
Mitigation Wetlands for the 21st Century, Moore,
MatthewT. and Kroger, Robert,2010. ISBN:978-
81-308-0376-0.

. Agricultural Drainage. Ohio State University
Extension. (https ://cfaes.osu. edu )

. Adaptive Monogement of Streom Corridors in
Ontario. Ontario Ministry of Natural Resources

and Watershed Science Centre, 2002. ISBN:

0-9588195-0-5 1. (www. iwsstore. ca)

. "Noturol" Channel Design: Perspectives ond
Practice. Shrubsole, Dan. Canadian Water
Reso u rces Associ ati o n, 1994. I S B N 0-969 4535-7 -4.

Water and Sediment Control Basins
. Agricultural Erosion Control Structures: A Design

ond Construction Monual - Publication 832.

Ontario Ministry of Agriculture, Food and Rural

Affairs, 2018. (ontario.ca/omafra)

. Field Office Technical Guide. United States

Department of Agriculture, Natural Resources

Conservation Service, March 2002.
(wwwnrcs.usda.gov)

Habitat Enhancement Techniques
. Ontorio's Streom Rehabilitotion Manual. Ontario

Streams. (www.ontariostreams.on.ca)

. Ontario Provincial Stondards Specificotion 812

- Construction Specificotion for LUNKERS

(ontario.ca/mto)

. Ontario Provinciol Stondards Specificotion
810 - Construction Specifications for Rootwod
Str u ctu re s fo r Wate rbody Eonks (onta rio. ca/mto)

. National Engineering Hondbook. Part 654,
Technical Supplement 74O - Stream Habitat
Enhancement Using LUNKERS. Natural Resources

Conservation Services. (www.nrcs. usda. gov)

. Streom Anolysis and Fish Habitot Design: A Field

Monuol, 2nd Edition. Newbury, R., Gaboury, M.N.,

et al. Newbury Hydraulics, 1993. ISBN 0-969-
6891-0-1.

. Rehabilitation ond Enhancement of Aquatic
Hobitat Guide, Fisheries and Oceans Canada.

Since LID practices are becoming more common, the
engineer needs to understand how these practices

affect the amount of runoff from a property to
appropriately design the drain. Several hydrologic
and hydraulic models can be used to account for
the impact of LID best management practices.

lnformation on LID is found in the tow lmpact
Development Stormwater Planning ond Design

G u i d e (2OLO) (www. cred itvall ey.ca).

11.6 Resources

Alternate Channel Design
. Streom Restorotion Design (National Engineering

Handbook 654). Chapter 10 Two-Stage Channel

Design. United States Department of Agriculture,
Natural Resources Conservation Services, August
2007. (www.nrcs.usda.gov)

. Design, Construction, and Assessment of a
Se lf-S u sta i n i n g D ra i n a g e D itc h. Kr amer, Geoff ri e.

A Thesis submitted to the Faculty of the Graduate
School of the University of Minnesota, August
2OIt. lhttp: / /conserva ncy.um n. edu )

. Alternative Design Options for Open Chonnels:

Two-Stoge Ditches ond Self-Forming Channels.

Witter, Jon. Ohio State University, June 21,

2013. (www.agrentools.com)

. Agricultural Drainage Ditches: Mitigotion
Wetlands for the 27st Century. Moore, Matthew T

and Krciger, Robert, 2O7O:195-210. ISBN: 978-81-
308-0376-0.
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Constructed Wetlands
. Wetlands Protection and Restoration. United

States Environmental Protection Agency
(www.epa.gov/wetlands).

. Nationol Engineering Field Hondbook, Part 65O,
Chapter 13 Wetland Restoration, Enhancement,
or Creation. United States Department of
Agriculture. Natural Resources Conservation
Service, April 2008 (www.nrcs.usda.gov).

Denitrifying Woodchip Bioreactors
. Woodchip Bioreactors. Purdue University,

lndiana. (www.engineering.purdue.edu)

Low lmpact Development
. Low lmpoct Development Stormwoter

Monogement Planning and Design Guide,
Version 1.0. Credit Valley Conservation Authority
and Toronto Region Conservation Authority,
2011. (www.creditval leyca.ca)

. Green lnfrastructure. United States
Environmental Protection Agency.
(www.epa. gov/green-infrastructu re )

. Low lmpact Development Best Management
Practices Design Guide, Edition 1.1. City of
Edmonton, December 2014. (www.edmonton.ca)

. Low lmpact Development Center, Beltsville,
Ma ryland (www. lowim pactdevelopm ent,org)
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CHAPTER 1,

INTRODUCTION

Part A of the guide discusses the application of
lhe Drainage Act, 7990. Part B examines the design

components and considerations related to the
preparation of the engineer's report.

Part C of the guide provides high-level information
on other applicable legislation and policies that
must be considered when completing a drainage
works. Federal and provincial government and other
agencies (e.g., utilities, railways) are considered
stakeholders under the Drainage Act, L990
process. This section does not address legislation
that pertains to general engineering practices,

construction and contract administration.

For current versions of any of the provincial

legislation mentioned in the guide, consult
www.e-laws.gov.on.ca

For current versions of any of the federal legislation
mentioned in the guide, consult www.laws-lois.
justice.gc.ca
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CHAPTER 2

IVIINISTRY OF NATIJRAL RESCURCES AND FORESTRY

2.1 lntroduction
The Drainage Act, 1.990 identifies the role of the
Ministry of Natural Resources and Forestry (MNRF)
in the development of drainage works in three
specific instances:

. the council notifies MNRF regarding the
acceptance of a petition by the municipality
where no conservation authority exists in
the area (Section 5(1))

. MNRF notifies the municipality that an
environmental appraisal is required (Section 6(1))

. the council serves the Minister of MNRF with a

copy of the filed engineer's report where land
under the ministry's jurisdiction may be affected
(Section 41(1Xh))

Provincial acts and policies administered by MNRF
that may affect drainage works:

. Lokes ond Rivers lmprovement Act, 7990

. Endongered Species Act,2007

. Public Londs Act, 7990

. Beds of Navigable Waters Act, 7990

. Fish ond Wildlife Conservotion Act, 7997

. Provinciol Parks ond Conservotion
Reserves Act,2006

. Wetlands (under the Provincial Policy Statement)

The following sections provide a high-level overview
of the acts and policies. For specific information
on the application, review and permitting process,

contact the Ministry of Natural Resources
and Forestry.

2.2 Lakes and Rivers Improvement Act,
7990 and Regulations

2.2.L Purpose

The lokes and Rivers Improvement Act, 1990 (LRlAl
provides for:

. the management, protection, preservation
and use of the waters of the lakes and rivers
of Ontario and the land under them

. the protection and equitable exercise of public
rights in or over the waters of the lakes and
rivers of Ontario

. the protection of the interests of riparian owners

. the management, perpetuation and use of
the fish, wildlife and other natural resources
dependent on the lakes and rivers

. the protection of the natural features of the
lakes and rivers, and their shores and banks

. the protections of persons and of property
by ensuring that dams are suitably located,
constructed, operated and maintained and
are of an appropriate nature (Figure C2-1)
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Flgure C2-1. Dam constructed under the provisions
of the Lakes and Rivers lmprovement Act,799O.

The website Dam Management (ontario.ca/
page/dam-management) provides links
to LRIA, the administrative guide and best
management practices.

2.2.2 Relevant Sections

Sections ofthe LntR that are of interest to
the engineer:

. definition of a dam (Section 1)

. regulations may exist for dams (Sections 3(1)

and (2))

. approvals for new dams (Section 14)

. approval for alterations, improvements
and repairs to existing dams (Section 15)

2.2.3 Ontario Regulation 454/96,
Construction

Sections of this regulation that are of interest
to the engineer:

. defines channelization (Section 1)

. provides specific situations where an approval
is required (Section 2(1))

. exempts channelizing from approvals if done
under the Drainoge Act, 1990 (Section 2(fXc))

2.2.4 Administrative Guide

The administrative guide is a plain language

document used to assist in the understanding
of the tokes and Rivers lmprovement Act, 7990.

Sections of the administrative guide that are of
interest to engineer:

MINISTRY OF NATURAL RESOURCES AND FORESTRY

. duties of the applicant's engineer (Section 1.3.5)

. riparian and adjacent property owners rights

and interests (Section 1.4.2)

. types of works requiring LRIA approval
(Section 2.1)

. when LRIA approval is required for dams
(Section 2.1.1)

. when LRIA approval is required for
channelizations (Section 2.1.3)

. municipal and other drains (Section 2.1.6)

. application review and approval process

(Section 3)

. inquiry process (Section 3.5)

2,2.5 Advice to the Engineer

Advice to the engineer:

. Table C2-1 provides guidance on what types of
drainage works under the Drainage Act, 1990
require LRIA approval.

Table C2-1. Types of drainage works under the
Dralna& Act,7990 requiring LRIA approval

ActlvlU
lXlAAppoval

(Admlnbtratlvs Gulde)

a restricted culvert or an
embankment with a small
outlet (e.9., a stormwater

management facility)

may be required

a properly sized culvert may be required

a dam required

channelization

not required forthe
construction or maintenance

of a drainage works under
lhe Drainage Act, 7990

(Section 2(1Xc) of
Regulation 454/96)

lf, after consulting the tRlA Administrotive Guide,

the engineer is unsure if the work proposed for
a drainage works constitutes a dam, contact the
MNRF office.

. Where a dam is part of the project, the engineer
should follow Section 3.5 of the administrative
guide, The steps in the application review and

approval process are:
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o submit an application to the appropriate
MNRF office

o attend a scoping meeting

" obtain location approval

o obtain approval of plans and specifications

2.3 Endangered Species Act,2OO7
and Regulations

2.3.L Purpose

ln Ontario, the Endongered Species Act,2OO7
(ESA) provides for the identification, protection
and recovery of species at risk and their habitats.
ln general the ESA prohibits the killing, harming,
harassing, capturing or taking a living member of
an extirpated, endangered or threatened species
and prohibits damaging or destroying the habitat of
endangered or threatened species. The ESA contains
provisions for permits, agreements and regulations
to allow activities, including drainage, to occur
that might otherwise be prohibited. Species
at risk information is found at ontario.ca/mnrf.

The Specres at Risk Act,2002 (SARA) is federal
legislation that provides protection to federally
listed species at risk and associated habitat. Where
aquatic species at risk or habitat are encountered,
the engineer must address both pieces of
legislation. SARA is discussed in more detail
in Part C, Chapter 9.2.

2.3.2 Relevant Sections

Sections of ESA of interest to the engineer:

. purpose (Section 1)

. definition of species and habitat (Section 2)

. provides for a regulation to list the species
at risk in ontario (section 7)

. prohibits the killing, harming, harassing or taking
species on the Species at Risk in Ontario (SARO)

list and their habitat (Sections 9 and 10)

. allows for permits to be issued for activities
that would otherwise be prohibited
(Sections L6,77 and 79l,

2.3.3 Ontario Regulation 23O/08,
SARO List

Sections of this regulation of interest to
the engineer:

. lists all the species in Ontario classified as

extirpated, endangered, threatened or of
special concern

2.3.4 Ontario Regulation 242/08,
General Regulation

Sections of this regulation of interest to
the engineer:

. exemptions for specific species (Sections 1.1-7)

. requirements for the submission of notice of
activity through the MNRF registry (Section 23.3)

. regulatory exemptions to Sections 9 and 10 of the
ESA for maintenance, repair and improvement
activities under the Drainage Act, L990 are
provided (Section 23.9)

. a time-bound exemption from Sections 9 and
10 prohibitions for eligible drainage activities
that may adversely impact newly listed species
(Section 23.13)

. regulated habitat provisions for specific species
(Sections 24-371

2.3.5 EndanSered Species Act
Approvals Process

Where Drainoge Act,1990 activities are proposed
that will impact protected species, ESA authorizations
may be granted when the activity:

. addresses threats to human health and safety

. provides for legal protection for recovery
of species

. provides an overall benefit to the species

. provides significant social or economic benefit
to Ontario

The overall benefit permit (section 17(2)(c)) is the
most common type of permit required for projects
under the Droinage Act, 1990 and is summarized
in Part C, Chapter 2.3.9.
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More information about ESA authorizations and

the application process is found at ontario.ca/mnrf
(search for "How to Get an Endangered Species Act

Permit or Authorization").

2.3.6 Species at Risk Data Analysis

On any drain construction or improvement project,

the engineer checks for the potential of species at

risk and habitat by:

. reviewing the MNRF Make a Natural Heritage
Area Map website (ontario.ca search for "make

a map")

. reviewing the information available through
the Natural Heritage lnformation Centre
(NHIC) mapping website (ontario.ca search

for "Get Natural Heritage lnformation")

. speaking to the conservation authority
(www.conservation-onta rio. on. ca)a nd Fisheries

and Oceans Canada (www.dfo-mpo.gc.ca)

regarding species at risk

. consulting with a qualified professional
(e.g., biologist, arborist, zoologist)

Contact the local MNRF district office for advice and
general information on species at risk. The location

and contact information for the MNRF offices is

available at ontario.ca /mnrf.

2,3.7 Drain Construction or lmprovement
Project Approvals

lf the review indicates species at risk (SAR) or SAR

habitat may exist in the area of the project, an

ESA authorization may be required. Check with
the municipality to see if they have registered

with the MNRF under Section 23.9 of ESA Ontario
Regulation 242/08.

There are four situations that determine the
authorization process:

7. A drain improvement project where the
municipality has registered with MNRF and
the proposed work and affected species are

outlined in the registration.

2. A drain improvement project where the
municipality has registered with MNRF

but the proposed work and/or affected

species are not outlined in the registration.

MINISTRY OF NATURAL RESOURCES AND FORESTRY

3. A drain improvement project where the
municipality has not registered with MNRF

4. Construction of a new drain.

1. A drain improvement project where the
municipality has registered with MNRF and

the proposed work and affected species are

outlined in the registration. To be exempt from
the ESA permit, the municipality must:

. register the activity and the affected species

with MNRF before work begins

. take immediate steps to minimize the effects
to the species and habitat

. create and implement a mitigation plan

for each species

. report sightings of rare species and update
registration documents (if needed)

. report on species and activities each year

For more information, see ontario.ca/mnrf
and search for "Ditch and Drainage Work

and Endangered or Threatened Species."

2. A drain improvement project where the
municipality has registered with MNRF but
the proposed work andlor affected species

is not outlined in the registration. An

overall benefit permit may be required
(Part C, Chapter 2.3.9).

3. A drain improvement project where the
municipality has not registered with MNRF

The engineer should encourage the municipality
to register with MNRF:

. lf the municipality registers with MNRF,

follow the instructions for situation L or 2.

. lf the municipality does not register with
MNRF, an overall benefit permit may be

required (Part C, Chapter 2.3.8).

4. Construction of a new drain. For a new

drain construction, an Overall Benefit Permit

may be required (Part C, Chapter 2.3.8).
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2.3.8 Overall Benefit Permit Process

Where an Overall Benefit Permit is required under
the ESA, a municipality should work with MNRF
to develop permit conditions that achieve an
overall benefit to the species. The engineer should
retain the services of a qualified professional
(e.g., biologist, arborist, zoologist) to develop any
required mitigation plans and/or to assist in the
applications for permits. This individual:

. may have access to Natural Heritage lnformation
Centre mapping and other mappings of species
at risk

. should be aware of MNRF policies and procedures

. should be familiar with mitigation techniques

. may be able to recommend actions that will avoid
the requirement for an overall benefit permit

. may assist with applying for an Overall
Benefit Permit

For details concerning the Overall Benefit Permit,
see the Endongered Species Act, tl(2)(cl or search
"Endangered Species Act Submission Standards"
and "Species at Risk Overall Benefit Permits"
at ontario.ca /mnrf.

2.3.9 Advice to the Engineer
. Review the SARO List regularly for the most

cu rrent information rega rd i ng Onta rio's at-risk
species and their risk status.

. Determine if there are any protected species
or habitats, and contact the municipality to
determine the status of any registration.

. Consider a project scoping meeting if there
are protected species or habitats present
(Part A, Chapter 3).

. Evaluate the impacts of drainage design and
construction on species at risk and their habitats.

. Whenever possible, design drains to avoid
or minimize impacts on species at risk and
their habitats.

. Consult a qualified professional for assistance
with applying for an ESA authorization
(e.g., Overall Benefit Permit).

. Work can begin once one of the following
approvals have been obtained:

For the Overall Benefit Permit application forms,
see www.forms.ssb.gov.on.ca and search for
"Endangered Species Act" and select:

. Application for an Overall Benefit Permit under
clause 17(2)(c) ofthe Endangered Species Act,2007

. Avoidance Alternatives Form for activities that may
require an Overall Benefit Permit under clause
L7(21(cl of lhe Endongered Species Act, 2007

o a Confirmation of Registration from MNRF

o a letter of approval (with or without conditions)

o a signed and approved Overall Benefit Permit

2.4 Public Lands Act, 799O

2.4.1- Purpose

The Public Lands Act, 1.990 (PLA) outlines the use,
planning, management, development and sale
of public lands and forests administered by the
Ministry of Natural Resources and Forestry. Public
lands are defined as lands designated as Crown
lands, school lands and clergy lands.

DID YOU KNOW? lt may be
possible to prevent ir.npacting
protectecl species and
habitats and avoid the need
for an Overall Benefit Pernrit.
Tips include:
. tinrirrg - conduct the activity at certain

tinres of the year to avoid irrterferirrg
with the species ancl their habitat

, location - nlove the activity to a slightly
clifferent locatir:n or reduce the size of
the area affected (e.9., plan the layout
of a drain so that it doesrr't affect tlre
habltat of a plant species at risk)

. methocl - r.rse of techrrologies (e.9., use
live crib walls instead of gabiorr baskets
to avoicl adverse effects to tlre shoreline
habitat of at-risk fish species)

?
;
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The Droinage Act, L990 contains provisions

regarding public lands:

. Public lands that are exempt from taxation
may be assessed (Section 61(5)).

. Assessments on public lands are paid bythe
municipality, except where the owner of land is

a petitioner, a church, a school or an upper-tier
municipality (Section 61(6)).

. Grants are not paid on assessments to lands

owned by Canada, Ontario or a municipality
(Section 85(1)).

2.4.2 Relevant Sections

Sections ofthe PLA of interest to the engineer:

. definition of public lands - includes Crown

lands (Section 1)

. permits required for improvements on public

or private lands in areas without municipal
organization (Section 13(1))

. regulations governing activities that may be

carried out on public lands (Section 1a(1))

2.4.3 Ontario Regulation 239/L3
Sections of the regulation of interest to
the engineer:

. definition of shore lands includes lands covered
or seasonally inundated by the water of a lake,

river, stream or pond (Section 1)

. the prohibition of the following activities unless

authorized by a work permit (Section 2(1)):

" dredging of shore lands

o clearing of existing ditches

o construction of crossings

o construction of erosion control structures

2.4.4 Advice to the Engineer
. Communicate with MNRF Office when work

is required on public lands.

. Drainage works constructed on public lands

require a permit (Ontario Regulation 239/I3l,.

. Public lands may be assessed, but the payment

of the assessment is governed by the Droinage
Act, L990 (Section 61(5)) and the Municipal Tax

Assistonce Act,7990.
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2.5 Beds of Navigable Waters Act, I99O

2.5.L Purpose

The ownership of the bed of a watercourse in

Ontario frequently depends on the question of
navigability through the application of the Beds of
Novigable Woters Act, 7990 (BNWA). Where the
bed of a watercourse is deemed Crown land, the
M N RF ma kes a d m in istrative decisions regard in g

the navigability of a watercourse.

2.5.2 Advice to the Engineer
. Contact an MNRF office if any proposed project

affects shore lands

. lf the watercourse may be navigable, consult
Transport Canada, which administers the Novigotion
Protection Act, 7985 (Part C, Chapter 9.5)

2.6 Fish and Wildlife Conservation
Aet, !997

2.6.L Purpose

The Frsh and Wildlife Conservation Act, L997
(FWCA) provides for the management, maintenance
and rehabilitation of all Ontario's fish and
wildlife resources.

2.6.2 Relevant Sections

Sections of the FWCA of interest to the engineer

. lf the FWCA conflicts with the Endangered species

Act, 2007, the provision that gives the most
protection to animals prevails (Section 2).

. No one can hunt or trap fur-bearing animals (e.g.,

beaver) unless licensed (Section 6(1)) (Figure C2-2).

. The nest or the eggs of a bird that is wild by
nature are not to be damaged (Section 7).

. Beaver dams are not to be damaged unless done

to protect the owner's property (Section 8(3)

and 8(a)) (Figure c2-3).

. The minister may issue licences that would
authorize otherwise-proh ibited activities
(Section 50).
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Flgute C2-2. The huntlng and trapplng of beavers
requires a llcence.

Source; Land and Wildlife Agency of Eastern Ontario,
Ottawa, Ontario.

Flgure G2-3. Beaver dams are not to be damaged.

Source; Land and Wildlife Agency of Eastern Ontario,
Ottawa, Ontario.

2.6.3 Advice to the Engineer
. lf bird nests could be damaged by the proposed

work, minimize the impact and obtain any
required permits.

. Use only a licensed individual to remove beaver
dams and trap beavers.

2.7 Provincial Pa*s and Conservation
Reserves Act,2OOG

2.7 .1" Purpose

The Provincial Porks and Conservotion Reserves Act,
2006 (PPCRA) permanently protects a system of
provincial parks and conservation reserves that:

. include ecosystems that are representative
of all of Ontario's natural regions

. protect provincially significant elements
of Ontario's natural and cultural heritage

. maintain biodiversity

. provide opportunities for compatible,
ecologically sustainable recreation

2.7 .2 Relevant Sections

Sections ofthe PPCRA that are of interest to
the engineer:

. definitions (Section 5)

. classification of parks (Section 8)

. designation of a park superintendent, district
manager or conservation reserve manager
(Section 12)

. prohibition of construction, clearing, dredging
and filling activities without a work permit
(Section 22)

. lack of applicability of the Public Londs Act
to provincial parks or conservation reserves
(Section 56)

2.7.3 Regulation 345/07, Work Permits

Sections of this regulation that are of interest to
the engineer:

. A permit issued by the park superintendent or
conservation reserve manager is required for
work to be conducted in a provincial park or
conservation reserve (Section 1).

2.7.4 Ontario Regulation 347 /O7,
Provincial Parks: General Provisions

Sections of this regulation that are of interest
to the engineer:

. Except with the written authorization of the
superintendent, no person shall make an

excavation for any purpose in a provincial
park (Section 2).
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2.7.5 Ontario Regulation 3L9/O7,
Conservation Reserves: General Provisions

Sections of this regulation that are of interest
to the engineer:

. Except with the written authorization of the
conservation reserve manager, no person

shall make an excavation for any purpose

in a conservation reserve (Section 2).

2.7.6 Advice to the Engineer

lf a proposed drain construction or improvement
project involves provincial parks or conservation
reserve lands, contact the park superintendent or
the conservation reserve manager. Apply for a work
permit, issued under the PPCRA, for any work to
be done.

A park superintendent or conservation reserve
manager will issue a work permit provided the
proposed work is:

. a legal activity

. consistent with management direction for
a provincial park or conservation reserve

. consistent with MNRF policy, procedure

or directives

. not likely to create a threat to the environment,
public safety or a natural resource, (e.g., lands,

waters and watercourses, forests , flora, wildlife
and fisheries)

2.8 Wetlands Protection

2.8.1- Purpose

The Provincial Policy Statement (PPS) provides

the policy for wetland protection through land
use planning in Ontario. The purpose of the
PPS policies is to provide protections for Great
Lakes coastal wetlands and other wetlands that
have been evaluated using the Ontario Wetland
Evaluation System (OWES) and identified as

provincially signifi cant.

The OWES provides a standardized method of
assessing wetlands and their function within a

watershed. Wetlands are evaluated by MNRF

and divided into two categories:
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. A provincially significant wetland (PSW) is one
that has been identified as most valuable by

demonstrating a large array of species, functions
and benefits.

. A wetland that is not considered to be a PSW

is referred to as an Evaluated Wetland and

may have local significance and protection
by the municipality.

Wetlands are not static and will change over time.
Therefore, the MNRF evaluation file is considered
open and can be amended as the wetland evolves.

lf an area has been designated as a PSW the
municipality is responsible for including the
information into their official plan and ensuring
that it is managed within the Provincial Policy

Statement (PPS) (Part C, Chapter 7),

The PPS prohibits development and site alteration in

all provincially significant wetlands (PSWs) throughout
much of southern and central Ontario and provincially

significant Great Lakes coastal wetlands anywhere
in the province. Development and site alteration is

prohibited on lands adjacent to PSWs, in PSWs in

northern Ontario and in non-PSW coastal wetlands
in central and southern Ontario, unless it has been

demonstrated that there will be no negative impacts
on the wetlands or their ecological functions.
However, the PPS also states that this restriction
is not intended to limit existing agricultural uses.

2.8.2 Advice to the Engineer
. For the construction or improvement of drainage

works, review the watershed to identify areas

that may be considered wetlands.

. Review the municipality's official plan to
identify if a wetland area has been designated
as provincially signifi cant.

. lf the drainage works will impact a wetland area,

consult with the municipality, the conservation
authority and the MNRF.

. Wetland conservation can also be included in

provincial plans such as the:

o Niagara Escarpment Plan

o Oak Ridges Moraine Conservation Plan

o Greenbelt Plan

o Lake Simcoe Protection Plan

" Places to Grow Plan
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CHAPTER 3

MINISTRY OF THE ENVIRONIVENT AND
CLIIVIATE CHANGE

3.1 lntroduction
The Drainage Act, L990 does not reference the
Ministry of the Environment and Climate Change
(MOECC). However, the engineer has to consider
acts, regulations a nd gu idelines adm inistered
by MOECC.

MOECC legislation may apply to a project under
the following circumstances:

. The project will have an impact on groundwater
or surface water levels or water quality.

. The project will affect an approved nutrient
management strategy or plan.

. The watershed includes source water
protection areas.

. The project involves the disposal of excavated
materials off site or importing backfill material
from off-site locations.

Provincial acts, regulations and guidelines
administered by MOECC that may affect drain
construction or improvement projects:

. Ontario Water Resources Act,1990 (OWRA)

o Environmental Compliance Approval (ECA)

o Permit to Take Water (PTTW)

. Nutrient Monogement Act, 2002 (NMA)

. Clean Water Act,2006 (CWA)

. Environmental Protection Act, 1990 (EPA)

The following sections provide a high-level overview
of these acts, regulations and guidelines. For
specific information on the application, review
and permitting process, contact MOECC.

3.2 Ontario Water Resources Act, !99O

3.2.1- Purpose

The Ontorio Woter Resources Act,1990 (OWRA) is

designed to conserve, protect and manage Ontario's
groundwater and surface water resources.

3.2.2 Relevant Sections

Sections of the OWRA of interest to the engineer:

. The definition of "sewage works" includes
drainage works (Section 1).

. The discharge of materials that may impact
the quality of water is an offence (Section 30).

. A permit to take water is required in certain
circumstances (Section 34).

. interference to any person's interest in water and
prohibiting any activities that interfere without a

permit (Section 34.1)

DID YOU KNOW? ThC

Envi ro n m e ntaJ Assessrnent Act.
1990 cloes not apply to projects
under the Drainage Act.7990
(Environmen tal Assessnrent Act.
1990. Regulation 334, Section 5{2Xc))

?
O

266



. Sewage works require an environmental
compliance approval (ECA) (Section 53).

. Works carried out under lhe Droinage Act, 1990

are exempt from an ECA where the main purpose

of the work is to drain land for agricultural activity
(Section 53(6Xd)).

3.2.3 Regulation 387/04, Water Taking

Sections of this regulation that are of interest
to the engineer:

Permits

. matters to be considered by the director
(Section 4(2))

. notice and consultation (Section 7)

Data and reporting

. duties of permit holder (Section 9)

3.2.4 MOECC Guide to Applying for
an Environmental Compliance Approval
and the Application Form

lf the drainage works is not exempt under Section
53 of the OWRA, it will require an ECA to use,

operate, establish, alter, extend or replace a new
or existing sewage works. ln this case, the engineer
completes an application for an ECA and submits it
to the MOECC for review and approval.The Guide

to Applying for an Environmentol Compliance
Approvol and the application form are available
at ontario.ca/moecc.
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3.2.5 MOECC Guide to Permit to
Take Water Application Form ancl

the Application Form

There are three categories of water taking.
Category 1 is water taking with a low risk of causing

environmental impact (e.g., renewals of existing
permits). Categories 2 and 3 are water takings that
have a higher risk of impacting the environment
and require an assessment completed by a qualified

professional. Construction dewatering that is under
400,000 L/day is subject to the Environmental
Activity and Sector Registry, ontario.ca/page/
envi ronmenta l-activity-a nd-sector-registry.

The Guide to Permit to Toke Water Application Form

is available at https://www ontario.ca/page/guide-
perm it-take-water-appl ication-form. The a ppl ication

form is available at ontario.ca/document/
a ppl ication-permit-take-water.

3.2.6 Advice to the Engineer
. Drainage works constructed under the Drainage

Act, 7990 with the main purpose of providing
drainage for agricultural lands do not require
an environmental compliance approval for
sewage works. lf uncertain as to whether
or not approval is required, contact MOECC.

lf approval is required:

" during the planning stages of the project,
discuss with the MOECC the tyPe of
documents/reports required to support
the application and the need for quantity
and quality control measures

o submit the complete ECA application as early
as possible

o do not undertake work until the approval has

been granted

. Minimize the potential water quality impact
of sediment or erosion during construction.
lf the engineer believes the project may affect
surface water quality, acquire water quality
data (e.g., total suspended solids, turbidity):

o prior to any work done (to establish
baseline data)

o during construction

o at the conclusion ofthe project

DID YOU KNOW? Grounclwater
lnterference ancl Drains by John
Kuntze, Kenn Smart Associates
Limitecl, Kitchener, Ontario,
1995 {Drainage Engineers
Confererrce (Ontario))

{www.landdrainageengi neers.conr) provides
a case study of a well interference during
the constructiorr of a draitr.

?
I
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. Construction of the drain may be the cause of
interference to a well or water supply, resulting
in significant additional costs to the drain and
additional assessment to the property owners.

o ldentify and locate any wells or water
supplies in the vicinity of the drainage works.

o Obtain information about well construction,
aquifer characteristics and depth of water
in the wells prior to any work done.

o Minimize the risk during construction,
especially with dewatering activities.

o Document any events surrounding an
interference with a well or water supply.

. Subject to some exemptions, if the project
involves water pumping (e.g., dewatering) or
diversion (e.9., building a new crossing) where
more than 50,000 litres per day is taken, a permit
to take water is required (Figure C3-1).

Figure G3-1. Dewatering for a culvert lnstallatlon.

Source; D ietrich En gi nee ri n g Li m ite d, Wate rloo, O nta rio.

3.3 Nutrient Management Act,2OA2

3.3.1 Purpose

This purpose of the Nutrie nt Monagement Act,
2002 (NMA) is to protect the natural environment
by regulating activities including nutrient storage,
handling, land application and management. The
NMA is jointly administered by the Ministry of
Agriculture, Food and RuralAffairs (OMAFRA)
and MOECC.

3.3.2 Relevant Sections

Sections of the NMA of interest to the engineer

. definitions (Section 2)

3.3.3 Ontario Regulation 267 /O3
Sections of this regulation of interest to
the engineer:

. definitions (Section 1)

. construction requirements for nutrient storages,
livestock housing and runoff management
(Sections 52-88)

A farmer who wants to build a new permanent
storage facility is required to identify all drainage
tiles and piped municipal drains within 15 m of the
perimeter of the permanent nutrient storage facility
(Section 63(2Xa)). The flow in a piped municipal
drain must be redirected away from a new facility
(Section 53(2Xc)).

3.3.4 Advice to the Engineer
. Geo-reference all piped municipal drains,

including all surface water inlets. This will allow
the drains to be easily located and incorporated
into new nutrient management strategies.

. Contact the property owners to determine if any
nutrient management plans or strategies are in
place for properties adjacent to the drainage
works. lf plans exist, the nutrient management
setbacks requirements from channels may
influence the location and form (i.e., pipe drain
or channel) of the drain.

. Locate municipal drains a minimum of 15 m
away from any existing or proposed nutrient
management facility (e.g., manure storages,
livestock yards) (Figure C3-2).
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Figure C3-2. A drain set back fiom a nutrient
management storage facillty.

Source: Grand River Conservation Authority,
Cambridfe, Ontario.

3.4 Clean Water Act,2OOG

3.4.1 Purpose

ln Ontario, lhe Cleon Water Act, 2006 (CWAI

provides for the preparation of source protection
plans to protect existing and future sources of
drinking water. Source water refers to streams,
rivers, lakes or groundwater aquifers that are

used as public drinking water sources.

Source water protection involves delineation of
source protection areas across the province and

vulnerable areas for municipal drinking water
systems within:

. intake protection zones for surface water sources

. wellhead protection areas for
groundwater sources

. highly vulnerable aquifers

. significant groundwater recharge areas

The vulnerability of these individual areas is
assessed, and potential sources of contamination
are identified by source protection committees.
Changes in drainage can influence the vulnerability
of source water, as they can change the way
groundwater and surface water move at a site.

MINISTRY OF TI.IE ENVIRONIVIENT AND CLIIVIATE CHANT]E

Source protection committees are local bodies
that are tasked with developing source protection
plans on a watershed basis. Source protection plans

contain policies aimed at reducing or eliminating
risks to the sources of municipal drinking water
systems. They also include policies that may prohibit
new activities or put in place certain requirements
that need to be met before a new activity can be

initiated. Source protection authorities are local

bodies that provide technical and logistical support
to the source protection committees and other
tasks under lhe Clean Water Act, 2006. Source
water protection documents are available through
MOECC (ontario.ca/moecc) and Conservation
Onta rio (www.conservationonta rio.ca).

3.4.2 Advice to the Engineer
. Determine by searching MOECC's Source

Protection lnformation Atlas (an online mapping

tool) whether any part of the drainage works
falls within a vulnerable area, and find out what
source protection plan policies apply to that area

. lf the drainage works falls within a vulnerable

area, consult with the appropriate agency
to identify any measures that should be

incorporated into the design.

3.5 Environmental Protection Act, 799O

3.5.1- Purpose

The Environmental Protection Act, 1990 (EPAI

provides for the protection and conservation of the
natural environment.

3.5.2 Relevant Sections

Sections ofthe EPA of interest to the engineer:

. interpretation (Section 1)

. discharge (Section 14)

. environmental compliance approvals
(Sections 20.L-2O.t8)

. spills (Part X)

" definition of a spill (Section 91)

o dutv to report a spill (Section 92)

o duty to mitigate a spill (Section 93)
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3.5.3 Ontario Regulation L53/04, Records
of Site Condition

Sections of this regulation of interest to
the engineer:

. Part XV.1 establishes the authority for the soil,
Ground Water and Sediment Standords

The Soif Ground Water ond Sediment Stondords
contain the following tables:

. Tables 1 to 9 - Soil, Ground Woter ond Sediment
Standards for Use (Part XV.1)

. Table 1 is the reference of acceptable site
conditions for land parcels where any drainage
activity such as stockpiling soils or equipment
operation could damage the site

. Table 2 prescribes the acceptable site conditions
where potable groundwater may be affected

3.5.4 Fill Quality Guide and Good
Management Practices for Shore lnfillinB
in Ontario

This document provides guidance on protecting
aquatic ecosystems by protecting the quality
of the sediment and water in areas adjacent
to shore-infi lling activities.

3.5.5 Management of Excess Soil

- A Guide for Best Management Practices
This document provides guidance on handling
excess soil, beginning at the place where the soil
is excavated and during transportation to a site
where it can be reused for beneficial purposes.
Note: MOECC has proposed New Excess Soil Reuse
Regulation and Amendments to Existing Regulations
related to the management of excess soil.

3.5.6 Advice to the Engineer
. During the field investigation stage, if a spill

is encountered, report it to MOECC's Spills
Action Centre 1-800-268-6060, ontario.ca/page/
report-spill.

. Manure storages and livestock yards create
a potential for contaminant discharge into a

drainage works. Contaminants are transported
by leaching, direct connections and runoff. Where
possible, avoid locating a municipal drain adjacent
to these facilities.

. Design the drain to minimize the opportunities for
the drain to collect and convey polluting materials
(Part B, Chapters 5 and 11).

. Ensure the contractor has a spill prevention
and response plan to minimize any impacts
of contaminants during construction. lf a spill
occurs during construction, the contractor
or the engineer must report the spill to the
MOECC and try to control the spill.

. lf the project proposes to import or export soils:

o consult the standards in the Soil, Ground Woter
and Sediment Standords

o conduct soil testing to confirm that the soils to
be excavated and transported are within the
acceptable standards

DID YOU KNOW? ThC
presentation Spill Clean-up at the
Juclson A. Morse Drain by Eric
Clramberlairr, 2003 (Drairrage
Engirreers Confererrce, Ontario,
www. I a n cld ra i nageen gi rreers.conl ) p roilicles
alt exanrple of dealirrg with ;r spill on
a drain.

?
a

DID YOU KNOW? IVIOECC has
developed Provincial Water
Quality Objectives (PWQO) that
set the surface water quality
level requireel to protect all
aquatic life. onta rio.ca./'t"noecc.

?
)
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CHAPTER 4

IVI I N I STRY OF TRANSPORTATICN

4.1 lntroduction
The Ministry of Transportation of Ontario (MTO) is a

regulatory agency, a road authority and a property
owner in the watershed of many municipal drains.

As a regulatory agency, MTO administers the
Public lransp o rtotio n a nd H ig hwoy I m p rove m e nt
Act, 7990 (PTHIA). Through this legislation,
municipalities are required to obtain encroachment
permits if proposing to perform any work on MTO

rights-of-way. Ontario Traffic Manuol - Book 7 -

Temporary Conditions provides the basic minimum
typical guidelines for traffic control in order to
achieve a satisfactory level of safety for workers
and motorists.

As a road authority and a property owner, the MTO

directives detail their involvement and relationship
with drainage projects, including those performed
under the Drainage Act, 7990.

The following sections provide a high-level overview
of the PTHIA and directives. For specific information
on the application, review and permitting process,

contact the Ministry of Transportation.

4.2 Public Transportation and Hi$hway
Improvement Act,I99O

4.2.L Purpose

The Public Tronsportotion and Highway
lmprovement Act, 7990 requires the MTO to
maintain and repair provincial highways and
provides authority to enter into agreements
to construct provincial highways and bridges

4.2.2 Relevant Sections

Sections of the PTHIA that are of interest to
the engineer:

. For drainage projects involving MTO highways
(Section 25):

o the PTHIA authorizes the minister or delegate
to petition a municipality for a drainage works

o the drainage works may be initiated by others

o no drain shall be constructed in a highway
right-of-way without the consent of the
minister or authorized person

o the PTHIA designates MTO engineers to be the
engineer authorized to carry out the provisions

of the Drainoge Act, 7990for the purpose of
obtaining drainage for MTO highways

. No one shall obstruct, deposit material on,

or interfere in any way with an MTO highway
(Section 31(1)).

4.2.3 Regulation 47 2/ LO, Standards
for Bridges

This regulation provides standards for the design

and construction of bridges on MTO highways.
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4.3 MTO Directives
MTO has a number of directives related to the
Droinage Act, 7990:

. PHY Directive 8012: Ministry policy and
procedures related tothe Droinage Act, L990

o assists MTO staff in the initiation, review and
approval of drainage works implemented under
lhe Drainage Act, L990 within or affecting MTO
highway rights-of-way and lands

o includes a Memorandum of Understanding
between MTO and the Ministry of Municipal
Affairs regarding payment of drainage
assessments, including assessments for
increased costs of crossings

. PHY Directive 8014: Drainage management
policy for highway corridors

o includes MTO's policy on drainage
management practice in planning and
design for provincial highways

o includes MTO's policy concerning drainage
management for development areas that may
have drainage impacts on provincial highways

o provides direction to consultants undertaking
planning and design of drainage management
for MTO projects and projects requiring
approval or endorsement by the MTO

. PHY Directive B2t7: Private piped drains on the
highway right-of-way

o describes conditions where MTO will allow
private drains to connect to drainage systems
on MTO rights-of-way

4.4 Encroachment Permit
An encroachment permit is required from MTO
whenever there is an encroachment on lands within
the limits of a provincial highway, roadway or
structure forming a part of the provincial highway
system. Drainage works may be located within
these rights-of-way, subject to ministry approval.
The application for a highway corridor management
encroachment permit is available at ontario.ca/mto.

4.5 Ontario Traffic Manual,
Book 7 - Temporary Conditions
The purpose of the Onforio Traffic Monuol(OTM) is

to provide information and guidance and promote
uniformity of treatment in the design, application
and operation of traffic control devices and systems
across Ontario. The OTM incorporates current
best practices in Ontario and provides a basis for
road authorities to generate or update their own
guidelines and standards.

OTM - Book 7 provides the basic minimum
guidelines for traffic control in temporary work
zones in order to achieve a satisfactory level of
safety for workers and motorists. lt is used by
persons or agencies, including m unicipalities,
that are performing construction, maintenance
and utility work on any street or highway open
to the public in Ontario, including drainage works
constructed under the Drainoge Act, 7990.

4.6 Advice to the Engineer
Where a drainage works involves MTO roads
or lands:

. Notify MTO of the on-site meeting.

. lf there are significant technical challenges,
consider inviting MTO to a project scoping
meeting (Part A, Chapter 3).

. Determine if an encroachment permit is required

. When designing a drainage works involving
an MTO right-of-way, refer to the documents
listed at ontario.ca/mto and search for
"Drainage Management".

. Consider reviewing the design and the draft
report with the MTO prior to final submission
to ensure the report meets the requirements
of the encroachment permit.

. Obtain all permits and approvals before any
construction work occurs.
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CHAPTER 5

CONSIRVATION AUTHORITI ES

5.1 lntroduction
The Droinage Act, 7990 identifies the rights
of conservation authorities (CA) in drain
construction or improvement projects as follows:

. When a petition is accepted, the municipality
must notify the CA (Section 5(1)).

. The CA may request an environmental appraisal
(Section 6(1)).

. The municipality must send a copy of the
preliminary report and a notice of meeting
to the CA (Section 10(2)).

. The municipality must send a copy of the
final report and a notice of meeting to
the cA (secrion 41(1)).

. A conservation authority can appeal aspects

of a drainage engineer's report (Section 49).

. When a municipality decides to undertake
a drain improvement project, it must notify
the CA before the engineer is appointed
(Section 78(2)).

5.2 Conservation Authorities Act, 7990

5.2.L The Purpose

The Conservation Authorities Act,1990 (CAA) is

administered by the Ministry of Natural Resources

and Forestry and provides municipalities within
a common watershed the ability to request the
minister to establish a CA for local resource
management work.

5.2.2 Relevant Sections

Sections ofthe CAA that are of interest to
the engineer:

. CAs can build water control structures
(Section 21(i)).

. CAs can undertake water and flood control work
(Section 21(k)).

. CAs can charge fees for services (Section 21(m.1))

. With the approval of the Minister of MNRF,

individual conservation authorities can make

regulations for the purpose of public safety and

natural hazard management (Section 28(1)) that
apply to:

o the use of water in or from streams, rivers,

inland lakes, ponds, wetlands and natural or
artificially constructed depressions in rivers
or streams

o straightening, diverting or interfering with
existing watercourses

o development that may have an impact on

flooding, erosion, pollution and conservation
of lands

. The terms development, hazardous land,
watercourse and wetland are defined in
Section 28(25)).
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5.2.3 Regulations
. The Minister-approved regulations under Section

28(1) requires each CA through a permifting
process to:

o prohibit, regulate or require the permission of
the CA for straightening, changing, diverting
or interfering in any way with the existing
channel of a river, creek, stream or watercourse
or for changing or interfering in any way with
a wetland

o prohibit, regulate or require the permission
of the CA for development if, in the opinion
of the CA, the control of flooding, erosion,
dynamic beaches or pollution or the
conservation of land may be affected by
the development

. To support permit applications, the CA may
require the submission of technical studies.

5.3 Regulated Areas
CAs are required to regulate and protect:

. wetlands (designated provincially significant
by MNRF or not)

. watercourses, including shorelines of the
Great Lakes and inland lakes

. regulated areas adjacent to wetlands
and watercourses

. hazardous lands

. other areas that could interfere with the
hydrologic function of the wetland

lndividual CAs may have maps that approximate
the limits of these regulated areas.

5.4 Aclvice to the Engineer
. Discuss the need and requirements of a permit

under Section 28 of the CAA with the appropriate
CA early in the project.

. lf the CA has concerns about the project, identify
their concerns and permitting requirements
through a project scoping meeting, an on-site
meeting or individual contact. Discuss conditions
and actions to mitigate their concerns.

. lf a permit is required under Section 28 of the
CAA, the CA will direct the engineer to the
application process. Confirm the approval
and appeal process.

. Prior to construction, the engineer needs:

o a Section 28 permit or

o confirmation from the CA that a Section 28
permit is not required

lnformation on CAs can be found on the
Ontario MNRF website at ontario.ca/page/
conservation-a uth orities.

Additional information on the 35 CAs in Ontario,
including a map and contact information, is

available at Conservation Ontario's website:
www. conservationonta rio. ca.

DID YOU KNOW? A Dralnage
Acf nrtd Conseryafion
Authorities Acf Protoco/ far
clrain rnaintenairce and repair
lvas createfl to inrpro're
conr rn rr rricatiorrs, irronrote l:est
practices airrj streanrliire the pernritting
process rrnrler tlre Conseryafio t't Authorities
Act. 1990 for nrunicipnl eliain mainterrance
ancl replir work perforrnecl irnder the
Drisirt;s1i.g: Act. 799A. The Protocol is founrl
rr t on ta ri o. ca,. ci oc u nr e ir t,.'rj ra i n a ge-a c t-a n d-
co n se r va t i o n-a ut lt o r i t i es-a ct-p rotr:cr: l.

?
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CHAPTER 6

CULTURAL HERITAGE RESOURCES

6.1 lntroduction
Cultural heritage resources have been determined
to have cultural heritage value or interest because

of the important contribution they make to our
understanding ofthe history of a place, an event
or a people. These resources include built heritage
resources, cultural heritage landscapes and
archaeological resources. While some cultural
heritage resources may already be identified and
inventoried by official sources, others can only be

determined after assessment. Work performed
under the Droinage Act, 1990 may impact on
(known and potential) cultural heritage resources.

Examples of cultural heritage resources can include:

. indigenous hunting camps and villages

. battlefields

. pioneer homes

. burial grounds and cemeteries

. shipwrecks

. other evidence of past human activity

The following sections provide a high-level
overview of the Ontario Heritage Act, 7990. For
specific information on the application, review and
permitting process, contact the Ministry of Tourism,
Culture and Sport.

6.2 Ontario Hefitafe Act, !99O

6.2.3, Purpose

The Ontario Heritage Act, R.S.O. 7990, c. O.18 (OHA)

provides powers to municipalities and the Province
to identify and conserve cultural heritage resources.

The OHA is administered by the Ministry
of Tourism, Culture and Sport (MTCS).

Drainage works and activities can have a direct
effect on cultural heritage resources and may also

indirectly affect sites in the vicinity of the project
area (Figure C5-1). For example, drainage works
could alter the visual setting or other physical

relationships that contrib'ute to the cultural heritage
value of an archaeological site or a spiritual/
sacred site.

Flgure C6-1. A draln located next to a cultural
hedtage site.

Source; Town of Lakeshore, Ontario.
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6.2.2 Relevant Sections

Sections of the OHA of interest to the engineer

. provincially owned properties (Part lll,1)

. conservation of heritage properties (Part lV and V)

. alteration or disturbance of an archaeological
site without a licence and requirements for an
archaeological licence (Part Vl)

6.3 ldentifying Cultural Heritage
Resources

6.3.1 Project Screening

The most accurate means to determine whether
there are cultural heritage resources that could
be impacted by the drainage project is by hiring
a qualified professional to research the potential
presence of cultural heritage resources. A qualified
professional can be an engineer, architect or
archaeologist that has relevant, recent experience
in the identification and conservation of cultural
heritage resources.

Alternatively, someone who is not a qualified
person can determine whether or not there may
be the potential for an area to contain cultural
heritage resources. Knowing from an early stage
that archaeological resources (and other types of
cultural heritage resources) exist allows engineers
to plan and implement work in a way that avoids
or mitigates impacts to these resources.

To assist non-specialists, MTCS provides the
following documents on the Ontario Central
Forms Repository (wwwforms.ssb.gov.on.ca) :

. Criteria for Evaluating Archaeological Potential
(Form 021-0478)

. Criteria for Evaluating Marine Archaeological
Potential (Form 021-0503)

. Criteria for Evaluating Potential for Built Heritage
Resources and Cultural Heritage Landscapes
(Form 021-0500)

6.3.2 Archaeological Assessments

An archaeological assessment is required if known
or potential archaeological resources (land or
marine) are identified through project screening
and if the proposed project may have an impact
on archaeological resources.

ln Ontario, archaeological fieldwork, including
archaeological assessment, can only be carried
out by archaeologists licensed by MTCS.

Resources available on the MTCS website
(ontario.ca/mtc) include:

. stages of archaeological assessments

. Standords and Guidelines for Consultant
Archaeologists

. a list of licensed archaeologists (professional)

6.3.3 Built Heritage and Cultural
Heritage Landscapes

lf the project screening process (Part C, Chapter
6.3.1) concludes that a proposed activity may
impact potential cultural heritage resources, hire
a qualified person to undertake a cultural heritage
resource evaluation.

lf the evaluation process concludes that a proposed
activity may have a direct or indirect impact
on known cultural heritage resources, hire a

qualified person to prepare a heritage impact
assessment report. The report determines the
direct and indirect impact(s) of the proposed
activity on any identified cultural heritage
resources and determines protection or mitigation
measures to reduce or avoid impacts on cultural
heritage resources.

6.4 lndigenous Engagement
The MTCS technical bulletin Engaging Aboriginal
Communities in Archaeolooy provides guidance
to archaeologists to engage lndigenous
communities (ontario.ca/mtc).

The Ministry of lndigenous Relations and
Reconciliation can help identify First Nations
communities that might be affected by or
interested in a project, based on:

. location of reserves

. land claims or claims in litigation

. lndigenous or treaty rights, such as

harvesting, fishing or hunting

. geographic area of the project
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CHAPTER 7

MINISTRY OF MUNICIPAL AFFAIRS

7.1 lntroduction
The Ministry of Municipal Affairs (MMA) administers
legislation for the governance of municipalities and

provides direction to municipalities for land use

planning, delivery of local services and the Ontario
Building Code.

. Site plan control: Municipalities have the
authority to review and approve plans and

drawings for development (Section 41).

. Plan of subdivision approvals: Subsection 5L(24)
sets out the criteria for the creation of new
parcels of land through the approval of a plan

of subdivision (Section 51).

. Consents: Creation of a new parcel of land by
consent or severance may be considered in

situations where a plan of subdivision is not
necessary (Sections 53 to 55).

7.2.3 Advice to the Engineer

The PA provides authority for a municipality
to make rules within their boundaries.

. Official plan: All decisions of a local council,
including those for projects under the Drainage

Act, 1990, must conform to its official plan.

. Zoning by-laws: These are used by many
municipalities to identify the location of drainage
features such as municipal drains and to regulate
the setback distances for buildings or structures
from a drain.

The engineer should review any specific policies and
regulations of the official plan and/or zoning by-law
that may apply to the proposed drain construction
or improvement project.

Development under the Planning Act, 1990
proposed in the location of an existing municipal
drain may require the municipality to use the
Drainage Act, 1990 to:

The following sections provide a high-level overview
of the legislation. For more specific information,
contact MMA.

7.2 Planning Act, 7990

7 .2.3- Purpose

The Planning Act, 1990 (PA) sets ground rules for
land use planning and describes how land uses

may be controlled and who may control them.

7 .2.2 Relevant Sections

Sections of the PA that are of interest to the
engineer include:

. Provincial interest: The council of a municipality
shall have regard to matters of provincial interest
such as the protection of ecological systems,
protection of agricultural resources and the
conservation and management of natural
resources. (Section 2).

. Policy statements: The minister may issue policy

statements on matters relating to municipal
planning that are of provincial interest (Section 3).

. Conformance with official plan: Public work
and by-laws must conform to the municipality's
official plan (Section 24).
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. alter or relocate all or part of an existing
municipal drain (Drainage Act,199Q Section 78)

. abandon all or part of an existing municipal
drain (Drainoge Act,199Q Section 84)

. update assessment schedules for existing
municipal drains (Drainage Act, 7990,
Section 55 or 76)

7.3 Provincial Policy Statement

7.3.1" Purpose

The Provincial Policy Statement (PPS) is the
statement of the government's policies on land use
planning. lt applies province-wide and provides
clear policy direction on land use planning to
promote strong communities, a strong economy
and a clean and healthy environment. lt includes
policies on:

. the efficient use and management of land
and infrastructure

. protection of the environment and resources

. ensuring appropriate opportunities for
employment and residentia I development,
including support for a mix of uses

All decisions made under the Planning Act, 7990
by municipal councils, local and planning boards,
provincial government and the Ontario Municipal
Board affecting land use planning matters "shall be
consistent with" the PPS.

7.3.2 Drainage Act Exemptions

Projects under the Droinage Act, 1990 are not
defined as "development" under the PPS and do
not require approval under the Planning Act, L990.
Regardless of the exemption, both the municipality
and the engineer should consider the intent of
the PPS. Any other development proposal should
consider the impacts on existing drainage works
constructed under the Drainage Act, L990.

7.4 Provincial Plans
Provincial plans are created under statutes to
provide land use planning policies to address
issues facing specific geographic areas in Ontario.
Examples include the Greenbelt Plan, Ook Ridges
Moroine Plan, Loke Simcoe Protection Plon, the
Niogora Escorpment Plan, the Growth Plan for
the Greoter Golden Horseshoe and the Growth
Plan for Northern Ontario.

When working in the geographical area of a

provincial plan, the engineer should ensure that
the proposed drain construction or improvement
project conforms with or does not conflict with
the provincial plan.

7.5 Provincially Significant Wetlands
and the PPS

Provincially significant wetlands (PSWs) are
protected through the PPS. For more information
see Part C, Chapter 2.8.

DID YOU KNOW? Drainage
fronr development can loe

nranaged thr0ugh either tlre
Drainage Act, 7990 or the site
plan control process under
the PlanningAct, 1990. The engineer
nray be asked to provide advarrtages
and disaclvarltages of the Drainage. Act,
J.990 process.

?
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CHAPTER 8

IVIUNICIPAL FRANCHISES ACT, 1-990

8.1 lntroduction

8.1.1 Purpose

The Municipal Franchises Act, 7990 defines a

franchise as the granting of a legal right, power or
privilege from a level of government to a utility
company (i.e., natural and other gas distributors).
A franchise agreement is required between a

municipality and the gas company.

8.1.2 The Model Franchise Agreement

The Model Franchise Agreement gives municipal
consent to gas companies to access highways,
ditches and road allowances to lay, construct,
maintain, replace, remove, operate and repair
a gas system for the distribution, storage and
transmission of gas in and through the municipality.

The Model Franchise Agreement states that:

Where the gas system may affect a municipol
drain, the Gos Company sholl olso file o copy
of the Plan with the Corporotion's Drainage
Superintendent for purposes of the Drainoge
Act, or such other person designoted by the
Corporation as responsible for the droin,

The Model Franchise Agreement also contains
provisions for cost sharing when a utility, subject
to the agreement, must be altered. This may apply
to the payment of special assessments under
Section 25 ofthe Drainage Act, 7990.

8.1.3 Advice to the Engineer
. For drainage work that affects a utility in a

highway (public road) subject to a Franchise

Agreement, the engineer should contact the
municipality to obtain as-built drawings.

. The engineer, in making a Section 26 assessment,

determines the assessment to the utility as usual,

However, the payment of the assessment may be
governed by the Franchise Agreement.

DID YOU KNOW? An example
of a Model Franchise
Agreement between a

municipality and a gas
company can lre founcl
at www.oeb.caldocunrentslfra nnrod.pdf

?
I
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CHAPTER 9

FEDERAL LEGISLATION

The following sections provide a high-level
overview of these acts, regulations and guidelines
For more specific information, contact the
appropriate agency.

9.1- Fisheries Act, 1985

9.1.1 Purpose

The Fisheries Act, L985 (FA), administered by
Fisheries and Oceans Canada (DFO), requires that
fish and fish habitat are protected during all stages
of a construction project (Figure C9-1). The FA

prohibits the release of substances that degrade
or alter water quality to the determent of fish or
fish habitat.

Figure C9-1. Fish habltat.

Source; Fisherles and Oceans Canada.

9.1,.2 Relevant Sections

Sections ofthe FA that are of interest to
the engineer:

. prohibition against an activity that results in
serious harm to fish that are part of a commercial,
recreational or aboriginal fishery or to fish that
support such a fishery (Section 35(1))

. prohibition against the release of substances that
degrade or alter water quality to the detriment
of fish or fish habitat (Section 35(3))

. provision for flow and fish passage (Sections 20
and 21)

. authority of the Minister of Fisheries and Oceans
to issue authorization, with terms and conditions,
to undertake an activity (Section 35(2Xb))

9.1.3 Fisherfes Act, 7985 Application
for Construction and lmprovement
of Drainage Works

There are three steps to follow when completing
drain construction or improvement projects
near water.

7. Conduct a self-assessment to determine if DFO

needs to review the proposed project.

2. lf it is determined that DFO needs to review
the project, submit a Request for Review.

3. DFO will respond by

. authorizing the applicant (engineer and/or
municipality) to proceed; or

. requiring the applicant to submit an Application
for Authorization.
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Step 1. Self-Assessment

The self-assessment will identify if a DFO review
is required or not. lnformation for conducting a

self-assessment is avail a ble at www. dfo-mpo. gc.ca.

A DFO review is not required for the following
types of water bodies related to proposed drain

construction or improvement project:

. Artificial water bodies that are not connected
to another water body containing fish. These

artificial water bodies include:

o private ponds

o commercial ponds (e.9., golf course ponds,

stocked fish ponds)

o stormwater management ponds

o irrigation ponds or channels

o agricultural drains and drainage ditches

o roadside drainage ditches

o quarries and aggregate pits

. Any other water body that does not contain
fish at any time during any given year and is not
connected to a water body that contains fish at
any time during any given year.

Note: Most municipal drains either contain fish or
are connected to other municipal drains or natural
watercourses that do have fish.

The self-assessment should identify proposed drain

construction or improvement activities and criteria
that may not require DFO review. These include:

. bridge repairs

. culvert repairs, replacement or removal

. construction of stormwater management
facilities/basins

. water outfall construction or repair

. construction and routine cleaning
of drainage channels

. bank stabilization

. aquatic vegetation removal

. repairs to dykes and berms

. repairs to of dams and weirs

. habitat restoration

. beaver dam removal

FEDERAL LEGISLATION

Confirm the specific activity and criteria are
identified in the comprehensive list on the
D FO website (www.dfo-m po.gc.ca/pnw-ppe/

index-eng.html).

Step 2. Request a Project Review

When the self-assessment indicates a review by
DFO is required, retain the services of a qualified
environmenta I profession a l. Com plete a nd su bmit
the project for review using the Request for
Review application form and guide, available
at www. dfo-m po. gc.ca/pnw-ppe/reviews-revues/
index-eng.html.

Upon receipt of the Request for Review, DFO may:

. request the engineer to supply additional
information such as mapping and photos
(e.g., aerial, site)

. advise no further review is necessary

. issue a letter of advice with conditions

. request the submission of an application
for authorization

Step 3. Application for Authorization

lf DFO determines that the project will cause

serious harm to fish that are part of or that
support a commercial, recreational or Aboriginal
fishery, submit an application for authorization
(Section 35(2Xb)). The application form and
guidance on how to fill out the form are
available at www.dfo-mpo.gc.ca (search for
"Guidance Documents").

lf a project must be conducted without delay in

response to an emergency such as a risk to public
health, safety, the environment or property, apply

for an Emergency Authorization.

Use the Application Forms for Authorization (Normal

or Emergency Circumstances) and Applicant's Guide

to apply for a project authorization, and email the
a ppl ication to FisheriesProtection @ dfo-m po. gc.ca.

An application must include the following:

. contact information

. description of proposed work, undertaking
or activity

. timeline
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. location

. description of fish and fish habitat
(aquatic environment)

. description of effects on fish and fish habitat

. measures and standards to avoid or mitigate
serious harm to fish, including restricted activity
timing windows

. residual serious harm to fish after implementation
of avoidance and mitigation measures
and standards

. an offsetting plan if harm cannot be avoided
or mitigated and there is an application for a

project authorization

o The objective of offsetting is to counterbalance
unavoidable serious harm to fish and the
loss of fisheries productivity resulting from
a project. Offsetting measures support and
enhance the sustainability and ongoing
productivity of fish that are part of or support a

commercial, recreational or aboriginal fishery.

. a Letter of Credit to provide a financial assurance
mechanism in the event that an offsetfing plan is

not completed

o DFO may draw upon the funds to ensure
the offsetfing plan is completed.

Restricted activity timing windows are applied to
protect fish from impacts of works in and around
water during spawning migrations and other
critical life-history stages. Timing windows vary
depending on the water body, species of fish and
geographic location. The engineer can expect that
any approvals or authorization granted will restrict
drainage works activities if proposed in these
timing windows.

ln Ontario, the Ministry of Natural Resources and
Forestry (MNRF) has the responsibility for setting
timing window guidelines. ln-Water Work Timing
Window Guidelines are available at ontario.ca and
search for "timing windows."

9.1.r1 Advice to the Engineer
. The Fisheries Act, 1985 will apply to most

drainage projects, and almost all channel
projects will require some form of authorization

. Consult a professional for assistance with
the Application for Authorization, including
avoida nce, m itigation and offsetti ng m easu res.

. Do not begin work unless there is a letter
of advice stating no further review is required
or an authorization is received.

. Comply with the conditions of the authorization,
including timing windows during construction.

9.2 Species af Rfsk Acf" 2AOz

9.2.1" Purpose

The purposes ofthe Species ot Risk Act,2002 (SARA)

are to prevent wildlife species in Canada from
disappearing; to provide for the recovery of wildlife
species that are extirpated (no longer exist in the
wild in Canada), endangered or threatened as a
result of human activity; and to manage species
of special concern to prevent them from becoming
endangered or threatened (Figure C9-2). SARA is

administered by several federal agencies depending
upon the type and location of the species.

Figure C9-2. Some of the Canadian wildlife species
that are protected.

Source; Fisheries and Oceans Canada.
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SARA applies to:

. federal lands, including national parks, national
marine conservation areas, national historic sites
and other protected heritage areas administered
by Parks Canada

. provincial and territorial lands and waters for
some species protected under the Migrotory
Birds Convention Act, 1994 or aquatic species

as defined in the Fisheries Act, 7985

. provincial or territorial lands on the order
of the federal government

9.2.2 Relevant Sections

Sections of SARA of interest to the engineer:

. prohibition against killing or harming an

extirpated, endangered or threatened species

listed under SARA (Section 32)

. prohibition against damaging or destruction of
the residence of an endangered or threatened
species listed under SARA (Section 33)

. prohibition against destruction of critical habitat
once it is defined in a recovery strategy or action
plan (Section 58)

. authority of the minister to permit a person

to engage in an activity that affects a wildlife
species, its habitat or residences, subject to
specified conditions (Section 73)

. a list of extirpated, endangered and threatened
species (Schedule 1)

9.2.3 SARA Permitting for Wildlife Species
(lncluding Aquatic Species)

A SARA permit is required for project activities that
may cause incidental harm to a species at risk or its
critical habitat or for project activities where any

contravention of Sections 32, 33 or 58 may occur.

FEDERAL LEGISLATION

A biologist may be required to conduct field surveys

to detect species at risk and their critical habitat to
augment the permit application.

A permit under Section 73 of SARA can be issued if:

. the activity is scientific research related to the
conservation of the species at risk

. the activity benefits the species and enhances
its chances of survival

. affecting the species is incidental in carrying out
the activity

. all reasonable alternatives have been considered

. all feasible measures will be taken to minimize
the impact of the activity

. the activity will not jeopardize the survival
of the species

A SARA permit application is available at
www.sararegistry. gc.ca.

When a proposed drain construction or
improvement project may impact a species
protected by SARA, contact:

. Canadian Wildlife Service for migratory birds
and terrestrial species (except those on Parks

Canada lands)

. Fisheries and Oceans Canada
(DFO; 1-855-852-8320 or by email at
FisheriesProtection @ dfo-m po.gc.ca)

for all aquatic species (fishes and mussels)
(Part C, Chapter 9.1)

. Parks Canada for species on their lands
(Part C, Chapter 9.6)

. Environment and Climate Change Canada

for species covered by federal order

9.2.4 SARA and ESA Coordination
for Aquatic Species

ln Ontario, lhe Endongered Species Act, 2007 (ESAI

gives the Ministry of Natural Resources and Forestry
(MNRF) the first opportunity to protect species

and critical habitat found on non-federal lands
(Part C, Chapter 2.3). ESA and SARA provide similar
protection for aquatic species. Check with DFO and
MNRF on the interagency coordination.

DID YOU KNOW? A list of
extirpated, endangered and
threatened species is availabie
on tlre Species at Risk Putrlic
Registry at www.sararegistry.
gc.ca. Tlte site provicles detailed species
infornration including photos, clescriptions,
biology. habitat, threats, etc.

?
I

283



PART C REGIJI",ATORY POLiCY AND AGENCY CONS|DERATIONS

9.2.5 SARA and Fisheries Act, 1985 (FA)
Coordination for Aquatic Species

Fisheries and Oceans Canada is responsible for the
administration of the Species at Risk Act, 2002 for
aquatic species that are at risk. To coordinate this
review with the Fisheries Act, 1985:

. Check the DFO SAR list of species, maps and
guidance documents to determine if species
at risk and/or critical habitat are present
(www.dfo-m po. gc.ca/species-especes /fpp-ppp /
index-eng.htm).

. lf species at risk and/or critical habitat are
present, submit a Request for Review Form which
can befound on DFOt website (www.dfo-mpo.gc.ca/
pnw-ppe/reviews-revues/index-eng.html) to
DFO-Fisheries Protection Program (DFO-FPP)

at FisheriesProtection @ dfo-m po. gc.ca.

. lf there are no species at risk and/or critical
habitat, complete a self-assessment using the
guidance on DFO's website to determine if a
Fisheries Act, 7985 review is needed.

. lf an authorization is required under the Fisheries
Act, 1985 or a permit is required under SARA,

DFO will let you know which permit/authorization
application needs to be completed.

. lf a permit or authorization is required, DFO's

Fisheries Protection Program is regulated to
follow set timelines that are identified in FA

and SARA regulations and will be outlined
in its response to the applicant.

. All project reviews for a proposed drain construction
or improvement project are completed by DFO's

Fisheries Protection Program.

9.2.6 Design Considerations for Aquatic
Species at Risk

Evaluate the impact the drain will have on the
species at risk.

. Review the recovery strategies and
mitigation guides for the species at risk
(www.sa raregistry. gc. ca ).

. Target mitigation to species at risk that are
present (e.g., life history characteristics and
h a bitat requirem ents). Exam ples of mitigation
options are:

o redesigning a portion of the drain
(e.g., from a low level crossing to a

spanning bridge)

o installing sediment and erosion control

o salvaging fish and relocating mussels
(permits required)

9.2.7 Advice to the Engineer
. Obtain and review lists of species at

risk, mapping, recovery strategies and
mitigation guides.

. lf species at risk or critical habitat are impacted,
a SARA permit is required.

. lf it appears aquatic species at risk, their habitat
or residence may be impacted.

o For aquatic species, check with the approval
agencies to see if permitfing can be
coordinated with the ESA and/or the
Fisheries Act, 1985.

o Consider hiring a qualified professional
(i.e., biologist).

9.3 Migratory Birds Convention Act,7994

9.3.1 Purpose

The Migrotory Birds Convention Act, 7994 (MBCA)
provides for the protection of migratory birds,
their eggs and their nests. lt is administered by
Environment and Climate Change Canada (ECCC).

9.3.2 Relevant Sections

Sections of the MBCA that are of interest to the
engineer include:

. prohibition against the deposition of substances
harmful to migratory birds (Section 5)

Sections of the Migratory Birds Regulations (C.R.C.,

c. 1035) that are of interest to the engineer include

. The minister may issue a permit, with conditions,
for disturbing migratory birds (Section 4).

. lt is an offence to "disturb, destroy or take a nest,
egg, nest shelter, eider duck shelter or duck box
of a migratory bird" (Section 6).9.3.3 Advice to
the Engineer
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9.3.3 Advice to the Engineer

The disturbance or destruction of migratory birds, their eggs and their nests is prohibited unless a permit is

obtained. The list of migratory birds is found at www.ec.gc.ca/nature (Figure C9-3).

Pintail Duck White-breasted Nuthatch

Figure C9-3. Examples of migtatory birds.

Source; Shutterstock.

When it is determined migratory birds could be

impacted, plan for the proposed drain construction
or improvement project to be completed outside
the restricted time periods defined by ECCC.

General nesting periods of migratory birds in
Canada are defined at www.ec.gc.ca/nature
(search for "nesting periods").

lf site alteration needs to occur during the
restricted period:

. ln most cases, active nest searches are not
recommended because of the low probability of
detection and the high risk of disturbance. lf nest
searches are conducted to identify and locate
active nests and evidence of breeding activities,
have a qualified professional (i.e., avian biologist)
conduct a nest survey using non-intrusive search

methods to prevent disturbance to migratory
birds prior to construction activities.

. Develop a mitigation plan to address any
potential impacts on migratory birds or their
active nests. Mitigation may require establishing
appropriate buffers around active nests
or delaying construction activities until the
conclusion of the nesting season.

ECCC maintains 10 national wildlife areas (NWAs)

and nine migratory bird sanctuaries (MBSs) in

Ontario, comprising over 32,000 hectares of the
province's protected lands and waters. See the
government of Canada web page on protected
areas (www.canada.ca/en/services/environ ment/
conservation/protected-a reas) to lea rn more.

lf a drain construction or improvement project
is proposed in an NWA or in an MBS located on

federal lands, a permit is required from ECCC to
authorize the start of the project. The permit will be

issued only if ECCC is of the opinion that the projectr

. will benefit wildlife and their habitat, or

. is not inconsistent with the purpose for which
the protected area was established, and

. is consistent with the most recent management
plan for the protected area.

ln the case of a project in an MBS located on
non-federal lands, if the project has potential
impacts on birds, eggs and nests, the process

described above would apply. lf the project has

potential impacts related to habitat disturbance,
the Chief Game Officer of Ontario is the official
authority able to grant permission to start
the project.

9.4 Canadian Environmental
Assessment Act,2072

9.4.L Purpose

The Canadion Environmental Assessment Act, 2072
(CEAA) sets out the responsibilities and procedures

for carrying out environmental assessments
of projects. lt is administered by the Canadian
Environmental Assessment Agency. Under CEAA,

a federal environmental assessment may be
required when a project has the potential to cause

Great Blue HeronSwainson's Hawk
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environmental effects that are within federal
jurisdiction. These effects include changes to fish
or fish habitat, aquatic species, or migratory birds,
as well as changes to the environment that occur
on federal lands, cross boundaries or have specific
effects on lndigenous peoples.

9.4.2 Relevant Sections

Sections of the CEAA of interest to the engineer:

. definitions (Section 2(1))

. purpose of the CEAA - to protect the
components of the environment from significant
adverse effects caused by a designated project
(Section 4(1))

. application of the CEAA, including:

o environmental effects for a designated project
including fish and fish habitat, aquatic species
and migratory birds (Section 5(1Xa))

o projects on federal lands (Section 5(1Xb))

o projects affecting aboriginal peoples
(Section s(1Xc))

. requirement to provide a description of the
designated project (Section 8(1))

. requirements for projects on federal lands that
are not designated projects (Section 57)

. authority to make regulations defining designated
projects (Section 84(a))

9.4.3 Regulations Designating Physical
Activities, SOR / 2OL2-L47

Sections of these regulations of interest to
the engineer

. definitions (Section 1)

. authority to set out a schedule defining
designated projects (Section 2)

. designated projects, as defined in the schedule,
which may pertain to municipal drains, including:

o the construction, operation, decommissioning
and abandonment of a new dam or dyke that
results in the creation of a reservoir with a

surface area that exceeds the annual mean
surface area of a natural water body by
1,500 ha or more (Schedule Section 4)

o the expansion of an existing dam or dyke that
results in an increase in the surface area of
the existing reservoir of 5O% or more and an

increase of 1,500 ha or more in the annual
mean surface area of the existing reservoir
(Schedule Section 5)

o the construction, operation, decommissioning
and abandonment of a new structure for the
diversion of 10,000,000 m3/yr or more of water
from a natural water body into another natural
water body (Schedule Section 6)

o the expansion of an existing structure for
the diversion of water from a natural water
body into another natural water body that
results in an increase in diversion capacity of
5O% or more and a total diversion capacity
of 10,000,000 m3/year or more (Schedule

Section 7)

o the construction, operation, decommissioning
and abandonment of a new:

. canal or lock or associated structure to
control water levels in the canal (Schedule

Section 24(a))

. lock or associated structure to control
water levels in existing navigable waterways
(Schedule Section 24(b))

Note: The Minister of the Environment and Climate
Change may also decide that an environmental
assessment is required for a project not listed in
the Regulations.

9.4.4 Advice to the Engineer

The CEAA protects the environment from
significant adverse effects caused by a designated
project. Most Drainoge Act, 1990 projects are not
designated projects under the CEAA.

Determine if the project is a designated project,
is on federal lands or impacts aboriginal peoples
Review the Canadian Environmental Assessment
Agency website www.ceaa.gc.ca for:

. an overview Canadian Environmentol Assessment
Act, 2072

. the CEAA flowchart entitled Environmental
Assessment Process Managed by the Agency

. policy and guidance documents
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lf CEAA applies to the project:

. Discuss with the agency the work to be undertaken
and the process for getting CEAA approval.

. Engage the services of qualified experts to assist.

. Consult the CEAA guidance documents for details
on the process and requirements.

9.5 Nav€ation Protection Act,7985

9.5.1 Purpose

The Navigation Protection Act, 7985 (NPA),

administered by Transport Canada, prohibits works
in a variety of forms that may impact navigable
waters, unless the works have been approved by the
minister. The NPA came into force in 2014, based on
amendments to the Navigable Woters Protection
Act (NWPA),7985.

9.5.2 Relevant Sections

Sections of NPA of interest to the engineer:

. The definition of work includes any structure,
device or thing, whether temporary or
permanent, that is made by humans. lt also
includes the dumping of fill or the excavation
of materials from the bed of any navigable
water (Section 2).

. Work that impacts a navigable water listed
in the Schedule is prohibited (Section 3).

. Notice must be given to the minister for work
that impacts a navigable water listed in the
Schedule (Section 5).

. Approval is required to do work that impacts a

navigable water listed in the Schedule (Section 6).

. ln most cases, depositing material in navigable
waters or dewatering navigable waters is
prohi bited (Sections 2I-261.

. Any work previously approved under the NWPA

remains subject to the NPA, and a Notice of Work
is to be submitted prior to the commencement of
any work regardless of whether the waterway is

found on the schedule to the NPA (Section 332(1)
and (a)).

. Any works deemed minor works under the NWPA

are also considered minor works under the NPA

and all the corresponding conditions apply, until
an order is made under the NPA (Section 334).

. Navigable lakes and rivers are listed in the schedule.

FEDERAL LEGISLATION

9.5.3 Approvals

lf works (e.g., bridges and dams) that may impact a
waterway listed in the schedule or a work subject
to the NPA by 332(1) or (4) are proposed, the
proponent must apply to the Transport Canada

N avigation Protectf on Progra m (www.tc.gc. ca ).

Construction of new dams, bridges and other
projects are permitted on non-scheduled waterways
without NPA approval (Figure C9-4).

Figure C9-4. A large-diameter culvert on a
non-listed waterway.

Source: Tu I I och E n gi nee ri n g, Es pa n ol a, O nta rio.

The Minor Works Order allows for works to be built
in navigable waters if they meet the criteria for the
applicable class of works, as well as specific terms
and conditions for construction. Contact the Ontario
Region office of Transport Canada to determine
the assessment criteria for the applicable class

of work and for the specific terms and conditions
for construction.

The classes of works established by the Minor
Works Order include:

. erosion protection works

. docks and boathouses

. boat ramps, slipways and launch ramps

. aerial cables - power and telecommunication

. submarine cables - power
and telecommunication

. pipelines buried under the bed of navigable water

. pipelines and power communication cables

attached to existing works
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. works within a boomed-off area upstream or
downstream of an existing work for water control

. outfalls and water intakes

. dredging

. mooring systems

Notice to the minister is not required for work
meeting the assessment criteria under the Minor
Works Order. lt is the responsibility of the owner of
the work to assess the work to ensure that it meets
the criteria established for its class and to ensure
that all legal requirements set out in the order
are met.

9.5.4 Advice to the Engineer
. Determine if the project is subject to the NPA

(listed in the schedule or previously approved
under the NWPA).

. lf the drainage works is not subject to the NPA,
then NPA approval is not required.

. lf the drainage works is subject to the NPA:

o Determine if the class of work is listed
in the Minor Work Order.

o lf the work meets the assessment riteria,
specific terms and conditions, complete the
work under the minor work order.

o lf the work does not meet the assessment
criteria, complete and submit a Notice
of Works package to Transport Canada,
Navigation Protection Program.

. lf assistance is required, contact the Ontario
Region office ofTransport Canada.

9.6 Canada National Parks Act,2OOO

9.6.1 Purpose

The Conodian Nationol Parks Act,2000 regulates
activities on Parks Canada lands. lt is administered
by Environment and Climate Change Canada
through Parks Canada (www.pc.gc.ca).

9.6.2 Advice to the Engineer

lf a proposed drain construction or improvement
project involves Parks Canada lands, contact the
superintendent of the particular park. Parks Canada
may enter into an agreement with the municipality
to allow for the construction of a drainage works on
their land.
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CHAPTER TO

AG[NCY STAKIHilLD[NS

Proposed drain construction or improvement
projects often involve multiple stakeholders such

as the companies and agencies that operate
railways, high-pressure transmission pipelines,

telecommunication conduits and electricity
transmission and distribution systems
(Figures C10-1 and t0-2).

Figure C10'-1. Large electricity transmission towers.

Figure CLO-2. Utility matkers neal a drain.

These stakeholders are considered public utilities
under the Drainage Act, 1990. As such, the engineer
is obligated to assess the public utility for the increase

in cost of the drainage system caused by the public

utility (Section 26 and Part A, Chapter 9.3.4).

There may be debate over who pays these
additional costs because of:

. the application of the provincial Drainage Act,
7990 to federally chartered bodies

. franchise agreements (Part C, Chapter 8)

. the provisions of the Public Service Works on

Highways Act, 7990

. municipal access agreements under the federal
Te leco m m u n icoti o n s Act, 7996

It is the duty of the municipality, in consultation
with the stakeholder, to determine how the
assessment will be paid.
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10.1 Railways

10.1.1General
The Droinage Act, 7990 definition of a public utility
includes railways. The design and construction
of a drainage works can affect, or be affected by,

a railway line. Drainage works may cross or be
constructed parallel to railway lines.

Railways that cross provincial or federal boundaries
are regulated by Transport Canada through
lhe Roilwoy Safety Act, 7985 and the Conadian
Transportation Act, 1996, These include the two
major freight-carrying railways (Canadian National
Railway (CN) and Canadian Pacific Railway (CP));

the passenger rail company, VIA; and some
short-line companies.

Railways that operate entirely within Ontario are
regulated by the Ministry of Transportation through
the Shortline Roilwoys Act, 7995 and the Metrolinx
Act, 2006, etc.

LO.1-.2 Advice to the Engineer

Determine the ownership of the railway affected by
the proposed drain construction or improvement
project and contact them (www.railcan.ca/
who-we-are/rac-members note: the list may
not be complete).

Crossings of Federally Regulated Railways

There is no legislative procedure for the design and
construction of railway crossings. The following is

based on communications with representatives
of CN and CP:

. Review the applicable railway company guidelines.

. Complete an on-line contractor orientation course
prior to any entry (by engineer, municipality and/
or contractor) onto the railway right-of-way.

. Provide the railway company with the option
to do the work themselves (Section 69(1) of the
Drainage Act, 1.990).

. Prepare hydrology calculations for 5-, 10-, 50- and
100-year storm events.

. Work with the railway contact to determine the
final crossing size.

. Apply specific railway company specifications.

. Provide a geotechnical report on any tunnelling
type of project, where applicable.

. Ensure the contractor fills out and submits
a work permit application to the railway.

. lf a disagreement occurs with the railway
company during the design process, conduct
a peer review or use the appeal provisions
of the Canadian Transportation Act, 7996.

. When the project has been completed, submit
as-built information to the railway company.

When dealing with other railway companies,
review their specific guidelines and procedures.

Crossings of Provincially Regulated
Railways

Determine if the provincially regulated railway owns
or leases the tracks:

. lf they own their own track, follow the process

from the provincially regulated railway involved

. lf theV lease the track, follow the process of the
track's owner and ensure all communication is

copied to both the railway and the owner
of the tracks.

10.1.3 Resources
. Contractor orientation (www.e-railsafecanada.com)

. TC E-10 Standards respecting pipeline crossings
under railways (www.tc.gc.ca)

10.2 High-Pressure Transmission
Pipelines

LO.2.t General

The Droinage Act, 1990 definition of a public utility
includes pipelines. The design and construction
of a drainage works can affect, or be affected by,

a high-pressure (HP) petroleum or natural gas

transmission pipeline. Drainage works may cross
or be constructed parallel to HP pipelines.

An existing interprovincial pipeline that transports
gas or oil across the province (constructed under
CSA Code Z,662 and/or National Energy Board
approval) is defined as an HP pipeline. Drainage
works that cross small-diameter urban or rural
distribution gas lines are discussed in Part C,

Chapter 8 Municipol Franchises Act, 7990.
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The Canadian Standards Association document land
Use Plonning for Pipelines (Plus 563) recommends
that whenever construction is proposed within
200 m of a pipeline, the municipality or engineer
must notify the pipeline company.

LO.2.2 High-Pressure Transmission
Pipeline Companies

The common high-pressure transmission pipeline

companies that operate in Ontario are:

. Canada Fuels Operations, lmperial (formerly
Sarnia Products Pipeline Ltd.)

. Enbridge Pipelines lnc. (formerly lnterprovincial
Pipe Line Ltd.)

. Enbridge Gas Distribution (formerly
Consumer Gas)

. Enbridge Gas Storage (formerly Niagara

Gas Transmission)

. Pembina (former Dow facilities)

. Plains Midstream Ltd (formerly Dome
Petroleum, BP Canada Energy)

. Sun-Canadian Pipe Line Company

. SCL Pipeline lnc. c/o Shell Canada Ltd.

. TransCanada Pipelines Ltd.

. Trans-Northern Pipelines lnc.

. Union Gas Limited

The complete list of pipelines regulated
by the National Energy Board is found at
www.neb-one.gc.ca.

LA.2.3 Advice to the Engineer

When an existing high-pressure pipeline is

in the watershed of a proposed drainage works

. Determine the existence and location
(e.g., mapping) of any transmission pipeline.

. Review the site of the specific drainage works for
any field markings of a pipeline that is indicated
by mapping.

. Contact the pipeline company and obtain available

as-constructed information (e.g., number of lines,

diameters, right-of-way widths, approximate
average depths, plans for future additional
installations, etc.).

AGENCY STAKEHOLDERS

. Determine if exposure of the pipelines is required
to confirm location and elevation.

. Each pipeline company will have their own
specific requirements. The engineer should
confirm the application process and crossing
guidelines with each company. The National
Energy Board also provides general pipeline

crossing regulations, which should be considered
in the discussions with any pipeline company.

. Provide detailed information about the proposed

drainage works to the pipeline company.

. Decide whether the physical locates will be

done prior to design completion or during
actual construction.

. Determine if it is more economical to adjust
the drainage works or the pipeline.

. ln consultation with the pipeline company,
determine if the drainage works or the pipeline
will be adjusted:

o lf the drainage works is adjusted, the materials

and construction methods normally used may
require alteration.

o Where the drainage works cannot be

realistically altered, request the pipeline
company to alter the pipeline. All alterations
to a pipeline must be completed by the
pipeline company.

. Finalize the work to be done to accommodate
the drainage works with the pipeline company
and submit all drawings and specifications
for approval.

. lf required, execute a standard or master
agreement with the pipeline company. The

Nationol Energy Boord Act, J998 (Section LI2)
provides the authorization for these agreements.

. Finalize the drainage report and ensure the report
is sent to the pipeline company.

. At the time of tendering, communicate with the
pipeline company regarding final details of the
work including timing, revised costing, method
of construction, access, working limits, temporary
protection, envi ron mental measu res, notifi cation,
on-site inspections, clean-up, restoration, etc.

. Consider any necessary addendums to
the agreement.

. After construction, provide as-built information
to the pipeline company.
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LO.2.4 Example of Guidelines for High-
Pressure Transmission Lines Crossings

Enbridge's provides a document entitled Guidelines

for Crossing Applications, which contains application
procedures, drawing requirements and typical
clearance and offset requirements for Enbridge
transmission pipelines.

10.2.5 Resources

Third Party Requirements in the Vicinity of Noturol
Gas Facilities, Enbridge Gas, 2015.

Guideline for Excavotion in the Vicinity of Utility
llnes, December 2008.

10.3 Telecommunication Conduits

10.3.1 General

Telecommunication (telecom) companies (e.g., Bell

Canada, Rogers) are considered public utilities
under the Drainage Act, 7990. The design and
construction of a drainage works can affect, or be
affected by, a buried or overhead line, cable or
conduit (referred to as a "plant"). Drainage works
that cross small, buried services do not normally
cause conflicts requiring the alteration of drainage
works or a telecom plant. However, exposure and
protection steps are necessary when crossing or
working in close proximity to any buried plant.
Part B, Chapter 10.11 presents the drainage design
impacts that may result from buried utilities.

10.3.2 Advice to the Engineer

Most plants encountered in rural Ontario are
owned by Bell Canada. The following is based
on the requirements of Bell Canada when
a telecom plant is in the watershed of a

proposed drainage works:

. Determine the existence and general location
of any telecom plant from the municipality.

. Record the exact locations of the plants onto the
drainage plan using the information provided by
the telecom company.

. lf a buried conduit is in the area of the proposed
drain location, it may need to be exposed to
verify its actual location. The telecom company
may want to provide an on-site inspector to
watch over any excavation activities and ensure
that the plant is protected at all times. They may
also require excavating by hand within a specified
distance of the markings.

. After determining the location of the plant, one
of the following possible outcomes is developed
in consultation with the telecom company:

a) No change is required to the conduit or the
drain design.

b) The conduit requires protection only.
Determine any requirements regarding
separation between the conduit and the
drainage works, conduit support, conduit
bedding and backfill, etc.

c) The drainage works design and/or conduit
requires adjustment.

. For outcome c) determine if adjustments are
required to the drainage works design or the
conduit or both:

o Determine which of the systems is more
economical to adjust.

o lf the drainage works is adjusted, the materials
and construction methods normally used may
require alteration.

o Where the drainage works cannot be
realistically altered, request the telecom
company alter the plant.

. Submit the engineering report, including work
to be done and costs, to the telecom company.

. lf required, coordinate the alteration
of the telecom plant into the drain
construction schedule.

. After construction, provide as-built information
to the telecom company.

Check the specific conduit requirements
when a proposed drain construction or
improvement project impacts the plants
of other telecommunication companies.
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10.4 Electricity Transmission
and Distribution

LO.4.L General

ln Ontario, 97% of electricity transmission systems

and75% of electricity distribution systems are

owned and operated by Hydro One. There are,
however, close to 100 local distribution companies.
Electricity transmission and distribution companies
are considered public utilities under the Drainage
Act,7990.

The design and construction of a drainage system

can affect, or be affected by, a line, pole or conduit
(referred to as the "plant") of an electricity
company. Drainage systems that cross small, buried
electrical service wires do not normally cause

conflicts requiring the alteration of drainage systems

or of the electrical plant. However, exposure and/
or protection steps are necessary, as a minimum,
when crossing or working in close proximity to an

electrical transmission or distribution plant.

lf a pole line or cable, including underground wires,
is on a public right-of-way or on an easement
in favour of the electricity company, its physical

presence creates a right to have it remain for all

times. This includes the right of the company to
maintain this line or lines.

LO.4.2 Advice to the Engineer

When the design of a drainage works will impact
the plant of an electric company:

. Determine the existence of all electrical
transmission and distribution lines and note
their exact location on plans and field notes. lt
may be wise to identify every pole and anchor.

, Determine from the municipality the ownership
of the distribution company involved and the
company contact.

. When a Hydro One plant is encountered that
may create a conflict, contact Hydro One.

o lf a pole needs to be moved or supported
for structural integrity, the engineer should
develop a proposal (include a drawing)and
make a request for authorization.

AGENCY STAKEHOLDERS

o Hydro One may want to provide an

"on-site" inspector to watch over any
excavation/construction a ctivities an d

ensure that the plant is protected at
all times.

. When plants of other distribution companies
are encountered, contact the company
(www.ieso.ca search for "Find Your Local

Distribution Company").

DID YOU KNOW? The Ontario
U n d e r g'o u n d I nfr a str uctu re
Notificatio n System Act,
20J-2 requires that all utility
conrpanies are members of
Ontario Orre Call (1-800-400-2255). All
excavations require locates, and companies
will provide tlrenr for engineering purposes
free of charge.

?t
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Brief History of the Drainage Guide for Ontario

First published in 1957, this is the eighth edition of the Drainage Guide. Her-e's a brief look at
the development of the guide over the past 50 years.

1956 - Responsibility for the design of tile drainage systems transfers from the Ontario
Agricultural College (OAC) to the new engineering service of the Ontario Department of
Agriculture Extension Branch, and brings a new opportunity for branch staff.

L957 - OAC produces the first Drainage Guidefor Ontario tn2[-page mimeo form, based on
the American Society of Agricultural Engineers Tentatiue Recommend,ation for the Design and
Construction of Tile Drains in Humid. Areas.

I960 - Publication 29, Drainage Guide for Ontario,joins the list of publications produced by
the Department, and includes 256 soil types.

1966 - A revised guide includes specifications lor pipe substitutes when clay and concrete
tile are in short supply.

I973 - This edition includes a significant number of revisions and is printed in the new
A-4 format. With 275 soils, the guide includes the Ontario Farm Drainage Association (OFDA)
standards of construction ancl the voluntary quality control of the new plastic pipe. The design
code is upgraded for internal clrainage of the soil and touches on subsoil stoniness of economic
interest to drainage contractors. The material section is enlarged and ASTM standards of
quality tables are included. Outlet pipes are now specified to replace old hot water ianks.
Pipeline crossings are included, and plastic tubing is barely mentioned as grading is still done
with grade stakes. By 1973, OFDA contractors upgraded their ability to design iile systems
through courses, and there's a steady transfer of licensing and tile design to contractols.

1976 - The guide nolv contains the technical information for ihe regulations to the
AgriculturalTile Drain Installatiott Act, 1990. The same design code and soil list is inclucled,
with emphasis on calculation of discharge and drain size. The construction section becomes a

standard rather than a how-to section.

1984 - The guide goes metric. Improvements based on nelv research and the present system
of soil classification are added, with little similarity to the old, and based on the Canada Land
Inveniory. There were now 309 soils types, and an improved method for calculating drain pipe
diameter.

1986 - Surface drainage and sub-irrigation are now recognized in the guide. Other additions
include a revised construction section, technical information for calculating drain spacing and
a procedure for examining a soil profile. This edition is also printed in French.

2OO7 - This current revision reflects changes in agricultural land management and
environmeutal awareness, and also includes soils for northern Ontario. As with all revisions,
the 2007 guide was reviewed and revised by a team of dedicated professionals. L
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I Gcneral

1. General

1.1 Purpose
The Drainage Guide for Ontario (guide) is the technical reference document for the regulations
to the Agricuhural Tile Drainage Installation Act, 1990.It's also designed as a useful guide for
licensed drainage contractors, drainage superintendents, drainage engineers, agricultural
engineers, and others interested in the planning, design, inspection and proper construction of
agricultural drainage systems, and/or as a basis for writing specifications. Landowners, farm
operators and others looking for an understanding of drainage system design, water
management and construction technology may also find the information useful.

Recommendations in this guide are specific to the province of Ontario, general in nature and
serve as guidelines for designers of agricultural subsurface drainage systems. The guide
doesn't eliminate the need for further on-site enquiries into soil conditions, land topography,
crops to be grown and economics of investment. Modifications may be required to adapt
recommendations to local conditions and current or future tillage practices. Recommendations
in this guide are based on the assumption that adequate outlets exist or can be provided.

The guide will be revised and updated as new information becomes available

1.2 Landowner Responsihilities
Drainage contractors are responsible for ensuring the drainage system is professionally
designed and pipe maierials installed will allow entry of water into the pipe and convey it to
the outlet. Landowners, and not contractors, are responsible for the following items:

Outlet
Before installing a tile drainage system, secure a legal outlet for the system - a location where
collected water can be legally discharged without adversely affecting downstream landowners.
An outlet may include:

r natural watercourses
o municipal drains
. agreement drains

Obtain agreement (written permission) for outlets in the following cases:
. if property of another landowner is crossed to outlet into a municipal drain or

watercourse, from lower landowner(s)
r for outlets into a private drain, road ditch or tile located on a neighbouring property
r for connections into a municipal drain, from the local municipality

Soil Response
Landowners are responsible for ensuring soil responds to tile drainage. Soil may contain
chemicals that adversely affect the long-term performance of tile drains. Some farm practices
adversely affect the vertical flow of water into the soil profile. Poor subsur{ace drainage can
result from soil compaction, particularly in high traffic areas such as vineyards where soil may
already be compacted, inhibiting movement of water through the soil to the tile. Contractors
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may provide advice to landowners on ways to improve soil drainage. Continuous cash cropping

often creates a denser soil layer, reducing the efficiency of subsurface drains. Maintaining and

building organic matter in the soil improves soil structure and keeps soil permeable so excess

water can readily reach the drain.

Permits
The landowner must obtain any necessary easements or permits well in advance of construction,

and contractors must ensure all easements and permits are obtained before their work begins.

Private Utilities
The landowner is responsible for identifying the location of any buried cables, waterlines,

septic systems or other private utilities on the property. The landowner is also responsible for

ensuring points where the drain and buried utility may intersect are marked and uncovered.

The contractor is not responsible for damages to private utilities that are not clearly identified

by the landowner.

Public Utilities
Prior to the design of the drainage system, the landowner must determine if any public utility
facilities or rights-of-way will be encroached or crossed. In this case, the landowner must

advise the public utility during the design stage and acquire any regulatory approval required

prior to construction. The public utility must be contacted again, at least 48 hours before

construction, to locate and mark the facilities. Work should not begin until the public utility,

contractor and owner are satisfied that all requirements and safety precautions are met.

Site Clean-up and Restoration
The landowner is responsible for site clean-up and restoration, and may arrange for the

contractor to perform these functions. Site clean-up and restoration may include:
. spreading any surplus soil over the surrounding field
. removing materials from the work site such as large stones, roots, etc'
. repairing, replacing or restoring fencing and other farm property
. removing any surplus pipe material, bands, debris and ties
. any other special arrangements

1.3 lnvestment
Drainage is an investment designed to produce sufficient increased returns within a reasonable

period of time. The longer subsurface drainage systems function properly, the greater the

returns. Good soil management practices (particularly in fine-textured soils) help ensure a

drainage system works well over a long period of time. These practices include returning crop

residue to the soil and including deep-rooted legumes in crop rotation.

1.4 Subsurface Drainage
Subsurface drainage is the managed removal of water from the soil surface and soil profile to

provide suitable growing conditions for crop production, while considering the impact on the

water ecosystem. Subsur{ace tile drains manage the shallow water table level within a soil

profile, providing a suitable environment for plants to survive and grow within a reasonable

length of time after rain. The water table is only managed to the depth of the subsurface drain.
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1.5 Surface Drainage
Surface drainage manages the removal of sur{ace ponded water, where necessary, with shallow
ditches that can be crossed with farm equipment. Consider the impact on where surface water
collects and discharges. Surface drainage reduces the volume of water that would otherwise
percolate into soil. By reducing the water that subsurface drains discharge, surface drainage
makes the entire system more efficient. Consider the following with surface drainage:

r adapted to flat land where subsoil is fine-textured and dense
r has little positive effect on soil trafficability for seedbed preparation
r doesn't reduce soil profile wetness

' removes water from soil surface but doesn't lower the water table in soil profile
. should be practiced before investing in subsurface drainage
r surface inlets connected to subsurface drains may be used to manage water removal

from depressional areas

1.6 Land Smoothing
Many flat, fine-textured soils have shallow depressions on the surface. Ponding of water in
these surface depressions for prolonged periods is detrimental to crop production. Removing
these slight depressions through land smoothing reduces surface ponding and provides more
uniform percolation of water into soil Shallow vegetated surface ditches bordering fields also
help remove excess surface water.

1.7 Sub-irrigation
Sub-irrigation for field crops is a water table management practice with the potential to
improve subsurface water quality. It's an expensive practice that's very site specific and
requires specialized design. Sub-irrigation applies to areas with low subsoil permeability and
an adequate water supply. Here are a few considerations for sub-irrigation:

Necessary permits are required to take water,
A supplementary water supply must exist, or be developed, for the irrigation mode.
Design the water management system for both drainage and sub-irrigation modes.
Size the system to supply the maximum water required during a peak use period,
including percolation losses.

Plan main drains and laterals parallel to the ground surface.
Limit the length of laterals to provide adequate capacity for drainage and sub-irrigation.
Install laterals deeper than recommended in Table 2 to provide an adequate head of water
Lateral drain spacing for combined sub-irrigation/drainage systems is dependent on
soil type, use Table 1 to determine drain spacing.

. Pipe size must provide the desired flow
r Install water level control structures where necessary to ensure the water table is held

within a 0.3 m (l ft) variation in elevation.
r Maintenance of a sub-irrigation system is critical to its annual use.

Note: Owners considering use of a combined drainage/sub-irrigation system should seek
professional advice about the suitability of the site to produce the desired crop.
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Table 1. Lateral Drain Spacing for Sub-irrigation as a Percent of Spacings
Recommended for Drainage isee Table i)

1.8 Organic Soils
There are no general recommendations for the drainage of organic (muck type) soils in this

guide. Each case requires consideration and advice from an experienced designer of drainage

systems for organic soils. Problems unique to organic soils include initial soil consolidation,

water table control, dike construction, seepage, pumping, etc.

Avoid drainage of shallow muck soils, 450 mm (1.5 f0 or less in depth, over sand or

impermeable clay. The life of these organic soils is short and subsurface drainage is usually not

an economically viable inveslment.

1.9 Mineral Soils
Recommendations in this guide deal with the drainage of agricultural mineral soils only, as

they form the majority of agricultural land. Installing subsurface drains is not often advised in

marl - which isn't a soil - or in layered bedrock at shallow depths.
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2. Planning and Design

2.1 How to Use this Guide
The first step to develop a drainage plan is evaluaiing the feasibility of drainage by

r consulting this guide
r gathering local drainage experience
r reviewing soil survey information
. consiclering wetland and natural land features
. identifying applicable legislation and regulations
r determining economic factors

Base the design and construction of agricultural drainage systems on:
r available outlets
r appropriate soil investigations
r general water movement and ponding patterns in areas to be drained
r topographic surveys
o proposed land uses

2.2 County Soil Survey Maps
Ontario has a lvide variety of different soils, and drainage needs and opportunities vary with
each soil. The soil series in Ontario is based on existing soil maps ancl is divided into major
soil groups according io drainage need. As soil mapping continues, and with newer concepts in
soil classification, some re-correlation on older soil maps is necessary and revisions will be
made as re-correlation progresses. It's also important to consider that minor unmapped
variations in soil occur lvithin farms.

In general terms, soil maps and reports are used to determine:
r the nature and properties of soils at a given location
r the suitability of a given location for a particular agricultural use
r the need for improved drainage

Small areas of wet soils can't be shown on maps at the scale commonly used for soil surveys, and
a detailed on-site soil survey may be required to iclentify these areas in the fields to be drained.

Drainage practices are linked to the soil profile characteristics, and structure, texture, depth,
stoniness and wetness are the most relevant. These characteristics form the basis of a survey to
classify soils into soil series units. Survey maps and accompanying reports are useful
information for drainage purposes.

Soil reports for most counties are available in public libraries and may be available on the
Government of Canada website, Canadian Soil Information System, http://sis2.agr.gc.ca/cansis/

2.3 Cnllecting Soil lnformatinn
Obtain the soils report for the area to be drained, and then:

t Find the location of the farm on the soil map and record the soil map noiations.
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Refer to the soil map legend to determine the meaning of each symbol in the notations.

Determine the soil series from the expanded map legend.

Consult the table of contents in the soil report to find sections describing the specific

soil series. Read these sections for detailed land use and soil technical information.

Verify conclusions by inspecting the site in the field. Dig into the soil to learn about

the internal drainage, and use post holes or trenches to reveal subsoil characteristics.

Figure 42 maps the general distribution and class of Ontario subsoils, and reflects

soil drainability.

2.4 Subsurface Drainage Design Code
Soil-Water Problenr Classes
Two broad classes of soil-water problems are recognized in this guide - groundwater soils and

surface water soils.

Groundwater soils are generally permeable and water logging results from rising groundwater.

There are two important design criteria: mid-spacing water table elevation as determined by

crop root requirements and the drainage coefficient rate. The steady-state drain spacing

equation in Appendix B is useful for this design. One limitation for lowering the water table in
these soils is the available depth of the outfall.

Surface water soils have relatively impermeable subsoils and vertical movement of water is

restricted. The soil hydraulic conductivity is low and gravity drainage is restricted to water

movement in soil cracks and fissures. Water movement ceases when soil peds swell. Most water

movement occurs in the cultivated surface layers. Secondary drainage treatmento such as

surface drainage, is often needed in these soils.

The Ontario soils listed in Table 2 are grouped according to the soil characteristics most

relevant to the design of subsurface drainage systems. The two primary characteristics are the

rate water moves through the soil profile and the degree of wetness before subsurface drains

are installed (natural drainage). Two other important characteristics are the soil profile depth,

and the topographic position and land slope.

For this guide, each soil series found in Ontario is correlated with a drainage design code

(Table 2). Depth and spacing recommendations for each soil series are in Table 3 based on the

drainage design code.

Most soil information is extrapolated or estimated from test results or field experience, and

some is based on test data. Local conditions and experience may indicate that deviations from

these recommendations are desirable and necessary.

Drainage Design Code
Four symbols make up the drainage design code, i.e. S3WB

o The.fi.rst symbol is either S or G and indicates the source of the water (Table A1).

S indicates water on the surface because of a restricting layer not more than I m (3 ft)

below. G indicates where groundwater is, or has been, close to the surface. These

classes are determined and mapped during the county soil survey.
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The second symboL is a number associatecl with the first symbol. There are six classes
for surface water soils ancl three classes for grounchvatel soils. Appendix A, including
the illustrations in Figure A1, summarizes the information. Figure Al illusirates the
methocl used by pedologists to show the range in a soil profile, i.e. the left eclge ancl

right eclge. The average location for a tile drain is notecl in each drainage profile. The
geueral distribution of these soils is shorvn in Figure 42. Each soil is described in
Appendix A, Table Al and is a function of the soil hyclraulic conductivity sl.rown in
Appenclix A, Table A3.
The third symboL is a capital letter represeniing the natural drainage class, clescribecl
in r\ppendix A5. This symbol doesn't change after tile drains are installed.
TheJburth. symbol is a topography slope class, outlined in Appendix A, Table A6. The
Canada Land Inventory (CLf slope classes are too broad (1-6) for clrainage rvorks, and

this guides uses a code with nine symbols.

126-54., l98L). I'.5. ChishoLn, A. llaytaLan, R.W lrnin.

2"5 tlclw t.{} Use Taflrle 2
Enter the soil series name determined in Section 2.3 ancl cletermine the drainage design code

l"able ?, {.lr'.rtariu $cil $eries ;rrrs! Kel;el*:sl {}raittaS;* t}e*ign {-lrde

a

a

a

Achigan
Al berton
Allendale.
Alliston.
Almonte
Ameliasburg
Ancaster
Anstruther
Appleton
Atherley
Ayr
Bainsville
Balderson
Ballymote
Bamford
Bancroft
Barrhaven
Bass
Battersea
Bearbrook
Becketts Creek
Belmeade
Benn ington
Berriedale
Berrien
Beverly 

-

Bi nb rook
B lackbu rne
Blackwell
Bol i ngbroke
Bondhead 

-

Bookton

Gzt4
s1l2
S3P2
G3I2
S1W7
S6W8
S3WB
S6W7
G1W9
51 P2

G3P2
S3P2
G112

G3P3
G3t2
G3W8
S6P2
s1t2
s2t5
51 P2

s3r4
S5VI
S3WB
G2W8
s3t5
s2r4
s2t4
S5P1

SIPI

G3W5
G1W8
s3w6

4t
3 riw
3w

4fm

3w
3 w/i
2w

2w

6rw

3 w/d

4 dlw

S4W2
S6VP1

G2VP1

G2t5
51 P2

S3WB
S2W7
G3W9
G2W7
G3t2
S6IVI9

S6P3
s2P2
G1 WB

S3W8
G2W8
G3W4
S6W3
G1W9
G3P1

S5VP1

SIWT
s2r5
G3W4
G3l2
51W7
S2P1

G2W4
s2 r5
S3P2
s41 6
S2M6

53 i/m

:-

5

5

B

D

C

B

C

D

B

B

B

D

C

C

B

C

B

A
C

D

C

D

c
D

B

A
c
c
C

D

D

A

B

B

Boomer
Borromee
Borthwick
Brady.
Brandon
Brant.
Brantford
Bridgman
B rig hton
B risbane.
B rockpo rt
B rooke
Brookston
Bryanston
Bucke
Buckham Bay

Burford "
Burn brae
Burnstown.
Burpee
Burrittts Rapids
B uzwah.
Caistor
Caledon
Camilla
Campbell.
Cane.
Carlsbad
Carp 

-

Carso nby
Casey
Cashel

B

D

c
B

D

B

C

A
A
B

B

c
D

A
B

A
A
B

B

C

D

c
C

A
B

c
D

A

c
C

B

c

4w

5

5
5

5

5

2w 5

5w 6

2w 5

2w 4

ffiffi

Drainage CLI Class CLI Hydrologic
Design with without Soil
Code Drainage Dlainage Group

Drainage GLI Class CLI Hydrologic
Design with without Soil
Code Drainage Drainage Group

Soil Series Soil Series

ffiffi
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Drainage GLI Class CLI Hydrologic
Design with without Soil
Code Drainage Drainaqe Grorp

CLI Glass CLI Hydrologic
wilh wilhout Soil
Drainage Dtainage Group

Soil SeriesSoil Series

Castor.
Chateauguay
Cheney
Chesley
Ching uacousy"
Christy
Clyde
Cod rington
Colbome
Colwood.
Conestoga
Conover
Constance Bay

Cooksville
Corkery
Craigleith
Cramahe
Crombie
Dalhousie
Dalton
Darl i ngton
Deloro.
Donald
Donnybrook
Dorking
Dumfnes-
Dummer.
Du ndo nald
Dunedin
Dunrobin
Dwyer Hill
Eamer
Earlto n 

-

Eastport
Edenvale
Eganville 

-

Eklrid
Elderslie
E ldorado
Ellwood
Ellwood
Elmbrook
Elmira
Elmsley
Embro
Emily'
Englehart
Evanturel.
Fallowf ield
Fanshawe
Farmington
Ferndale
Flam boro.
Floradale
Font
Fonthill
Fox.
Foxboro
Franktown
Freeport
French Hill

Gales bu rg

Galesbu rg

4d/w 5

Gananoq ue 
-

Gerow
Gilf ord
Glendale
Gobles
Gordon.
Gou I bourn
Granby
Grand
Greely
Grenville.
Grimsby.
Guelph.
Guerin 

-

Gwillimbury
Haldimand
Hampden
Harkaway.
Harrisburg
Harriston
Harrow
Havelock
Hawkesville
Haysvi I le

Heidelberg
Hendrie
Herbets Corners
Hespeler
Highgate
Hillier
Hillsbu rgh
Hinch i nbrooke.

s3t3
53W4
G2P2
s2P2
s2t5
G1 PI

S1 PI

s3t4
G3W4
G1P2
G1t4
s2t4
G2W4
s6t4
S5VP1

s2t4
G3WB
GIP2
s114
s3l4
G1W8
G1W8
G3l2
G3WS
s2P1
G3W8
GlWB
53W6
S2WB
G2P2
S3P2
G1W7
s4t6
G3W9
5315

G1W8
s1 t6
s2l4
G1W8
s2t5
s6l2
s2l5
G2P.1

S6W3
s3r4
G114

S3P2
s4w9
s6t2
G3l4
S6W3
szP2
G3P2
trJlJ
G3W9
G3W4
G2W7
G1P2
s6r3
G1W6
G3W6
G1W9
S6W6

S1W7
S6P1

G3P2
S5VP1

s2t7
s1 t2
S5VP1

GzP2
G1Wl
S5VP1

G,1W7

GzW7
G1W8
G1t2
trJl4
s1 r5
s5t2
G1W7
S3W5
G1W8
G3W9
G3W9
G3P1

G3t2
t Jl4
G3t2
G2t4

G3P2
G3t4
S6W8
G3W9
G IP2
S3W8
G115

S2M6
G1 Pl
S3W6
51 P2

G2W4
S6W8
S6W7
G3W4
SzP2
szP4
G2P3
s1 t2
S2W7
G3W6
G3W2
G1t4
G2t5
s3t5
s2r5
s1t2
S1 P1

S3W8
S6W3
S5VP1

G1P.l

G2W6
51 P2

S2P2
G3W8

4w
2d
5wf
2w

6 w/p

?*

2w

5wl

1'

?*

zft

ip

5

5

4

6

?

Honeywood
Howland.

3w
2i

4 wli
3i

2w

4w
3f
4 wld
3f

6w

4 wld
2w

2w
2d

3i

4wli

4w

5r

2

4

5

5
4

5

4w/ 5

5

Huron
ln nisville
lronside
Jeddo
Jockvale
Kagawong
Kanata
Kars
Kelvin
Kemble-
Kenabeek
Killean
King
Kintyre
Kirkland
Kossuth
L Achigan
Lambton
Lanark
Landsdowne.
Lap laine
Leith
Leithrim
Lemieux
Lily
Limoges
Li ncoln
Li ndsay"
Lisbon

6

5
E

3 i/mn 5

6w/p 6

5
E

, \:I
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Listowel c112
Little Current SOWS
Lockport S6Mg
London. c1l2
Lonsdale S5V2
Lovering S2l5
Lowbanks GlV2
Lyons. G1 P1

MacDonald 53P4
Macton c1l2
Magnetawan G1 P4

lVlallard- G2l5
Malton S2P2
Manion Corners S5VP1
l\lannheim GlWo
lvanotick S3W8
Maplewood 53P2
Marchhurst SOWs

IVarionville 53P2
Marsh S5V1

lvaryhill c1P2
Matilda c ll4
Matson S3l4
lvledonte Sl WS
lVelbourne S1W6
Mer Bleue S5P1
Mersea SSVP]
Miami S2W7
vliil s3P1
lvlille lsle G2W4
lVilliken G 112

Minesing 51P1
Mississauga S1 P2
IVlonaghan S2l4
lvonteagle. GlWo
lVlorley S2P2
Morrisburg S2l4
Moscow- SZP2
lVlountain S3l4
lVuck S5V1

Muirkirk G3P3
Munroe S5VP1

Munster G3Wo
Muriel S2M7
lVurray S3l4
Napanee. 51 P1

Nelson S2lVl6

Nepean S6W5
Newburgh S3W8
Newcastle S3WB
Niagara S2l5
Nipissing S3l3
Nissouri G 1 P3

Noiharn S3WS
Normandale G 1 15

North Gower. S2P2
0akland G3l3
0akview S5V2
0hsweken S3P2
Oneida S1W5
Ontario S2W4
Osborne S3l2
0sgoode S2P2

3w
2w
3l

3w
4fm

2w
5wh

3 d/w

2w

6r

2w

GzW7
s2P2
GlWB
G1W7
S3P4
G1 P]
S5V1

s2 r5
G3W9
51 PI

S3W8
s2r5
G1 P2

S1 PI

s3t4
51W7
G3WB
s3t6
G3W9
G3W9
G3r3
S6W6
Gzt4
G2P2
s1 t2

s1 t2

G3t2
51 P1

G2t5
G3W8
S2W8
S2N/l6

G3W7
S2M6
G1W7
G1W7
S6W4
S1 P2

G1P3
S2P2
s2t 5
S2W7
S1I2
s2r5
S1W5
G3tvt6

GzP2
S2W6
s3t4
G3W2
G3W3
G2P3
G3W8
GIP2
G1t2
G2t4
S1 P2

G|P2
51 P3

G 1V2
G3W4
S5VPl
s2t5

2w 5

2w

2w

;*

0shtemo
0snab ruck
0sprey
0tonabee 

-

Otterskin
Parkh i ll.
Peat

Peel

Pelham
Perch
Percy
Perth
Petherwick
Phipps.
Piccad illy
Pike
Pike Lake

Piperville
Plainf ield
Pontypool
Preston
0ueensway
Ramsayville
Reevecraig
Renfrew
Rideau
Ridgeville
Rivard
Ru bicon.
Sargent
Saugeen
Schomberg
Scotland
Seely's Bay

Senaca
Seneca
Shas hawandah
Sidney"
Silver Hill
Simcoe
Smith{ield
Smithville
Snedden
Solmesville
South Bay

Spri ngvale
St. Clair
St. Clements
St. Damase
St. Jacobs
St. Peter
St. Samuel-
St, Thomas
St. Williams
Stafford
Stap ledon
Ste. Rosalie
Stockdale
Strathbu rn

Styx
Sullivan
Summerstown
Tansley

4dlw 5

qvr b

3w

2w

2w 4w

6w 5

B

B

B

B

D

c
B

c
D

B

c
B

D

D

B

B

C

B

c
D

C

B

c
C

C

D

D

C

c
A
B

D

D

c
B

D

c
D

c
D

c
D

A

C

c
D

c
B

B

B

C

c
C

B

B

D

B

D

C

c
c
B

c

4 wlp 5

A

D

B

B

C

C

D

C

A

D

B

C

C

D

D

C

A

c
A
A
B

B

B

c
D

D

B

D

B

A

c
C

A
C

B

B

B

D

B

D

C

C

D

C

c
A
A

c

A
A
C

A
B

B

B

D

c
D

B

A
D

c

;
6

2
6

2w
3w

5

5

5

5

2t
5

4

1*

ic* 5w
5

5

6

5

2w 4w

3d/w 5

4w

2w 4w-5w

2w 5

2w 5

5

5

5w

ffiiffi

3 w/d
2w
3w

Drainage CLI Glass CLI Hydrologic
Design with wilhout Soil
Code Drainage Drainage Group

Drainage CU Class CLI Hydrologic
Design with without Soil
Gode Drainage Drainage Group

Soil Series Soil Series

ffi

rt
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Drainage GLI Class GLI Hydrologic
Design with wilhout Soil
Code Drainage Drainage Group

Dra inage
0esign
Code

CLI Class CLI Hydtologic
with without Soil
Drainage Drainage Group

Soil Series Soil Series

Tavistock
Tecu mseh
Teeswater
Tennyson.
Thames
Thorah
Thorndale
Thwaites
Tioga 

-

Toledo 
-

Trafalgar
Trent
Tuscola 

-

Tweed
U plands
Vanessa
Vars
Vasey-
Vaudrei I

Vincent
Vineland.
Vinette
Vittoria
Wabi
Walshear
Walsingham

s3t4
G2l5
S3WB
G-IW8
JZIC

G2P3
G1t4
G1W9
G3W5
s2P2
s6t4
s3r4
s3r4
S6WB
G2WB
G3P2
G-IW8
G1W9
GzP2
S2W8
G2t5
Gzt4
s3l4
G]W6
S3W6
G2t2

A
A
c
C

C

B

D

C
D

A

D

A

B

A
B

B

D

A
C

B

C

D

B

B

A

c
B

B

B

c
C

B

B

A
D

B

C

C

B

A

C

B

B

C

C

B

B

C

B

c
A

Wauseon
Wayside
Welland
Wellesley

I wemyss
Wendigo.

: Wendover
Westmeath
Whitby

, White Lake-
Whitlield
Wiarton
Wilmot
Wilsonville
Winona
Woburn

G3W9
G3W7
G3P2
S2IVI6

S3P1

G3r2
SIP2
szt2
G1t4
G3W8
s1t2
G3W5
G|t2
G3W5
S6WB
G1t4
s2P2
G3W7
s3r5
G1W8
S2W8
51 Pl
S3W8
G1W4
G3W3

2w

2w

6w

2w

6

5

E

5

5

6

3w

Wollord
Wolsey"
Wooler
Woolwich
Wyevale

6w

3w

4 wld

Waterloo
Watlord
Watrin
Waupoos

CLI Class
with
Dra inage

Hydro log ic
Soil
Group

CLI Class
with
Dra inage

Hydro log ic
Soi I

Group

Soil Series Dra inage
Design
Code

.:..: 1.'

Soil SeriesDra inage
Design
Cod e

Alpine
Ansonville
Arbor Vitae
Arth ur
Atwood
Aud rey
Avery
Azilda
Bain
Baird
Baldwin
Balmer Bay

Barnhart
Basket
Bearle
Beartrack
Belle Vallee
Bergland
Berry Lake
Binabich
Biz

Black Bay

Black River

G2W5
s1t4
S3P4
sll
G2t2
S3IM 5

G2t4
S3P4
53I3
s2t5
szP2
s3r2
S3P2
G3V2
S5V1

S3W7
S2P2
s2r5
S2P2
s3t5
GzP2
S5V2
G2P2
S5V2
S3W3
S3P2
S1 P.I

S3M 5

51M 5

s3 t]
S3W9
s2v2
S5V2
G3 t2

S1 P2

s2r5
s3l4
S3P2
S6W5
S3P2
G2W7
S3W5
G1 P2

S3W2
S1 V2
G3V2
S5V2
S5V2
S5V1

S5V2
S5V2
JJTZ
S3P2
S3W8
S2P4
S5V2

Abitibi
Abram
Agnewe
Albany
Alcock

Black Sturgeon
Blake
Blanche
Bluett
Blythe
Bob Lake
Bonlield

Bradley
Breakneck
Brentha
Brethou r
Broadtail
Bucke
Burditt
Burnet
Burning
Burpee
Burt
Burton
Cabett
Cache Lake

Callum
Cane

Capreol
Carmody
Carpenter
Carterton

2C

3D
4W
5HK
4F

4WD
3D
AE

4W
5R
2CW
4FIVI to 7PR
4FIVI

5PW
3FIVI

4W
6WF
4HF
4HF

2F

3HK
4W
4W-5W
4IP
3W
5HK

Bou lter

F-6W

5FIVI

2C

3W
3D
4F

3C-4F
3W
3FIV

4W
JT
3W
5W

ztr
4WD
zt)
3W

4W
4HF

4FW
4HF

4W
3W
al

A
D

C

D

B

B

B

c
C

c
D

t

c
C

D

B

D

c
D

C

c
D

C

D

B

c
D

B

C

c
B

D

D

B

D

C

C

C

B

C

A

B

c
B

D

c
D

D

D

D

D

c
C

B

D

D

ffi



Dra inage
0esign
Gode

CLI Class Hydrologic Soil Series
with Soil
Drainage Group

Drainage
0esign
Gode

CLI Class
with
Drainage

Soil Series

Casey
Casimar
Cedar
Cham berlain
Chartand
Cherriman
Chiswick
Christy
Chrystal Falls

Claxton
Clearway
Clegg
Coderette
Collins
Contact Bay

Corbeil
Corn
Coutts
Couttsville
Cranberry
Crozier
Crystal Falls
Curran
Current River
Cutler
Dack
Daltes
Dance

Dawson
Dayton
Deception
Delamere
Delray
Denman
Devitt
Devlin
Dewart
Dilke
Dokise
Dorion
Drurey
Drury
Dryden
Ducharme
Duchesnay
Dune Sand
Du nnet
Dymond
Eag;le Lake

Eakett
Earlton
Ecclestone
Elk Pit
Ellice
Emo
Eng lehart
English
Espanola
Estaire
Evanturel
Everard
Everend
Falardeau
Farmington

4F

3DW-4WD
2C

4HFL
3D
5WF
4HK
6WP
5HK
5FW
5P
3C

5HK
4D
4FM to 6TP
4HK
2C

5P
5HL
3WF
3W
5HF
3H
5P
4FM
3D
5P
3F

3D-4P
4W
6FM to 7TR
3D
3C

4P

2C to 3F

3F to 4F

4FW
4FIVI

2C

6HFK
6HFK
3HF
2C to 3T
5H
6l
cn

4P
4KHF
6WF
3C-3D
2C-3C
STF to 6T
3P
3W
4W-5WF
6PW-6PIS
5HFK
3HF
3T.67

Favareau
Flam i ngo
Fleck
Ford
Formal
Fort Frances
Fort William
Frechette
Frederick
Fremlin
Frere Lake
Fynxal
Gaffney

S3P2
S2W7
S5V2
s2P2
GlW3
S1 V2
G2t2
S3W7
G2P2
S3M5
S5V2
51W8
bzrz
S5V2
G2t4
S6W2
S5V2
G3W4
G3l 1

S3V2
GzV2
G2P2
s1r5
S5V2
G1W9
S5V2
G2P2
s1 P2

GzP2
S1W8
s3l2
s3l5
s1t7
G1W9
G2W5
S5P2
S5V2
S3P2
S5V2
S1 P2

S2W9
s1t4
S5V2
S5V2
G3W7
S5V2
s3l4
S5V2
S1W2
s3t5
S5V2
S5V2
G1t2
G3W7
S1 P2

tr llJ
Sl VIs
GsW77
S5V2
S5V1

S5V2
S3M5
S3V2
S3P2

s3t4
s2P2
s3t5
S5V2
s1 t7
GzP2
S5V2
G1 P2

S5V2
G3P2
GlWB
S1 M5
s5v2
SzP2
G1W9
S5V2
s1t2
G1l8
S5V2
G3P2
s2P4
s5v2
S5V2
G1r1

G3M2
S1W7
G1t2
s3r2
G1W7
S3V2
G1W7
S2W7
31W5
G1 M5
s2t4
s2l4
G3r2
G3P2
GzW7
s1l2
S5V2
S5V2
S5V2
S1W7
S5V2
G2?2
s3rv]5
Gl IB
S5V2
G3P2
s3t4
s3l4
G3W9
GlW8
S1 P2

S3P2
G1 P2

S5V2
S5V2
S3W9
SlW
S3P2
S3P2
S6W2

c
D

C

D

D

C

D

C

D

c
B

c
D

D

B

D

D

B

D

t,

D

D

D

B

A
t,
B

C

B

c
D

c
C

B

c
C

B

A

D

D

D

D

c
D

A
D

B

D

C

c
A
B

D

c
C

D

D

b
c
c
C

B

Gaffney Lake

Gameland

Goughe
Go ulaise

Gawase
Genesee
Giante
G len

Go uvereau
Grace
Grass
Grassey
Gullwing Lake

Guy Lake
Haddo
Hagar
Haileybu ry
Hallam
Hammerhead
Han bury
Han na

Harlred
Harley
Harold
Harrey
Harris Hill
Hartman

Hau ltain
Hearst
Heaslip
H i lliard
Hilton Beach
Hilton Lake
Himsworth
Hughes
Hyndman
llford
lngram
lnnes Lake
lsbester
Jaflray
Jamot
Janden
Jarvis River
Jeannie
Jocelyn
Jumbon
Kanimiwiskia
Kapuskasi ng

Kawashegam uk
Keenoa

4W
3DW
6PR

.,1::. ffi

) ?l,tnt;ittg .r*tl l.)<:ci,:tt

4W
JI
6H FL

4W
6PS
4W
3FM
2C-67
5FW
4Fl\/
6HL
3FD

4W-5W
4F

3F

6R
5HK
5FNi

5FM
5FW
6FW
4WF
2F

5HL
3FIVI

4F

4WF
3W
4W
2C-67
3F

3D
2C-3D
5PS-7TP
4FM
3H
7HL
3W
5HFK
4W
5P to 7TP
JI,

4KHF
4HF

4FIV]

3H
cn

4H
zt)
3F

6HFL
4HKF
5P
5FIVI

4WD
4P
5TD
TTSP
3H

6F

JU

4W
4W

c
C

D

D

B

D

B

B

c
B

D

c
C

D

B

B

D

A
B

c
C

C

D

D

B

D

D

C

c
IJ

C

D

B

A

D

D

c
D

D

c
D

D

D

A

D

c
D

t

C

D

D

B

A

D

B

c
A
D

D

D

B

c
c
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Dra ina0e
Design
Gode

CLI Class
with
Drainage

CLI Class
wilh
Drainage

Hydrolog isSoil Series
Soil
Grou p

Soil SeriesHydrolog ic

r': . tr .;1',.' ; i t, a : .., 1,)).1',::

Drainage
Design
Code

Soil
Group

2

t
ao

.Iooc
-UtlL
G
aosIar
E
tr
Gra
Fl

2C

3H
5W

2C

lFrvl

N/A
6TP
4F

Kingsford
Kushog

Kellar
Kenabeek
Kenogami
Kerns
Ketchinig
Killaby
Kim

Kynoch
La Vallee
Lappe
Larder
Lau rence
Leeville
Linkor
Lowther
Macintyre
Magnetewan
Makobe
Mallard
Manders
lVlarie

lVarritt
l\/arshal
lVarten
Mary
Matheson
Maybrook
McCool
McKellar
Medette
Melgund
Melick
Menary
lVlen nin
IV ickle
lV ietzle

Milberta
Mil{ord
Millerand
Minnitaki
Miscampbell
Misema River
Missron
Monteag le

Moose
Morley
Morson
Mud Lake
Mudcat Creek
Muddy Lake
Muller
Murillo
Muskosung
Musselle
Naiden
Neebi ng
Nellie
New Liskeard
Newleld
Noelville
No lalu

Norembega

S5V2
G3P2
S5P2
S5V2
S5V2
s3M4
s2P2
S3M4
S5V2
G1 M9
S.1W8

51 P1

JJVZ
S3l\/5
S5P2
S5V1

S2M5
S5V1

s3w9
G1 t4

G3t7
S5V2
S3V2
s3t\/t7
G|12
S3W5
G2W5
GlW2
S5V2
s1r2
S3P1

G2t2
S3V2
G1W9
G3M2
S1 M2
s2P2
G3W3
51 V2
S5V2
51 V2
51 P2

G2l2
S5V2
G3P1

G1W9
G.lP2
G3WB
laZU Z

S5V2
S5V2
S5V2
S2W8
S5V1

G3?W7
S3P2
S3W4
G3I 1

S1W5
S1 P2

S3P2
s3t5
G1W4
S5P2

4HFL
5WF
6HFK
3H
6HFK
JT
4W
3F

6H
5TP
3T
4WD
4KHF
3FN/

4HFL

3C

4T-67
5P.7P
4FM.7PR
3K
5WF
2C

4P-6PR
4F

4FIVI

5PS

3H
3WD
3W
4FM.6RS
4W
3T
4F

3W
5FM
6W
3HL
4W
3W
4Ft\i
3HF
5WF
5TP-7PR
5PW.6P
5P

5W
JT
4HFK
zf
2C to 3T

6FM
3W.5W
JT

4F

3D
2CW-4W
4W
2C

6TP
5FL

6F

5P
5HF

1HF

3C-3DW
6FM
4FM
3W
2C to 4P
OU

3W
3F-4F
3W
3KH

u*
2C

4F[/l
6W
6PR-7PR
4W
7R
5HF
7r to 4FM & 3D

5FM
4W
5PW
3W
6HL
4P toTPT

3H
5FL
4W
4W
3W
4W
2C

3D to 4TE

3FIVI

3FIVI

4W
4W-4DW

D

C

D

D

D

B

D

B

D

B

C

D

D

B

D

D

C

D

B

B

B

D

c
B

B

B

A
B

D

D

c
B

c
B

A
C

D

A
D

D

D

D

B

D

c
B

C

A
t,
D

D

D

c
D

A
c
B

B

c
D

c
c
B

D

North Branch
Notre Dame
Nugget
0
0ak
0fr
0rbit Lake
0rgan ic

0skondoga
0tterskin
0uellette
0uimet
Paipoo nge
Parket
Parrish
Parry Sound
Pass
Passer
Pearl
Pearson
Pedlow
Peganels Lake

Penassen
Pense
Phelans
Pinewood
Playfair
Plum
Porquis
Powassan
Pyne
0u ire
Ralt Lake

Rainy River
Raithe
Recollect
Redvers
Richardson
Ridger
Ridout
Robitaille
Rock
Rockbound Lake

Rockland
Rose
Rowe

Ryland
Sables
San Pierre
Sasag inaga
Scaden
Sellars

Sesekin ika

Shenston
Shetland
Siamese
Sibley
Sif let
Silver
Sioux
Slate River
Sleeman
Smoke
Solvan

s3t5
S5V2
G3P2
S5V2
S3M5
G1W8
S5V1

s5v2
s1 t2

s3l7
51 P2

s1 t1

S1W3
S.1P2

s3t5
S5V2
S5V2
S5V1

G3W6
G1t6
S5V2
S5V2
S5V1

s3t4
G3W9
G3l2
S3P2
S1W5
s3t4
S3P2
G2t2
eaDt

S5V2
S5V2
S5V1

G3V2
S2W2
GzW2
GzP2
G1 15

S2V2
N/A8
S5V2
VART
bilc
G3W5
51 P4

G1 P2

S3P2
S5P2
GlW8
S3W3
S5P2
S5V2
S.IP2
S3P2
S2P
S3V2
s3t2
S1W2
G2W4
G3M5
GzP2
S3P2

3D
tt1

3DW
2C

4KHF
4HF

C

D

C

D

B

B

D

D

D

C

D

D

c
D

c
D

D

D

A
B

D

D

D

C

A
B

c

C

c
B

c
D

D

D

C

c
A
C

B

D

N/A
D

N/A
D

A
D

C

c
D
a

B

D

D

D

C

D

c

c
A
A
c
c

3DW.4WD



Spronger Lake

St Joeseph's
Stinso n
Strawberry
Sturgeon Falls

Sturgeon River
Sunderland
Sunstrom
Sutton Bay

Tarbutt
Tarentoro us

Thistle
Thompkin
Thornloe
Thunder Lake

Thwaites
Tomiko
Tomstown
Tovell
Treaty
Tribal
Tunis
Tu rner
Twin Cities
Twin Falls
Twyning
Uno Park
Val Cote
Van Horne

S5V2
S6W2
S3M7
G1 P1

GzP2
S5V2
S3V2
S5V2
G1 P2

G1 P2

51 M5
S3W5
51IVs
51 P2

S5V2
S3W8
53P2
S5P2
G3V2
S3P2
szP2
S3P2
GzU2
G2P1

G2V2
G] V2
S5V2
S2W7
S2W8

D

B

B

C

c
D

c
D

C

c
C

B

c
D

D

B

C

D

c
C

D

c
C

c
c
c
D

c
c

3DW-4WD

2F

6R

5WP
4W
3F

5W
5HL
6P
5PW
3D
3FIV-4F
2C

4F

3W
6HFL
6W
3W
3W
4W
6W
4W
4W-6W
6W
5HL
3C-57
3T

Vasey
Vermillion
VERNER

Veuve River
Wabi
Wade
Wahnapitne
Wamsley
Warren
Wausing
Weird
Wemyss
Wendigo
Wickens
Wildnerness
Wildrice Lake

Willbank
Wistiwasing
Withington
Wolf
Wolf River
Wollpup
Wolseley
Wood
Woodyatt
Woolley
Worthington
Yellek
Zealand

6PR
4TP-6PR
4F

5P
4HK
2H

2C

5WF-6WF
4TP
3T
5PR&7R
4FM-6T5
5WF
2C

5HF
4FW
4HK
4F

3W

5FM
2C

3W
3W
4F.4FM
4FM
4H
4WF

B

B

B

C

B

D

D

B

C

B

B

B

A
C

c
D

c
D

B

t

D

A

D

C

C

B

A
D

c

S6WB
G.IW8
G2t5
s3l5
GlW
S5P2
S5V2
S3W4
GzP2
G.lW5
S3WB
Gl t2

G3W9
G1 P2

s2t2
S5V2
S3P2
S5P2
Gzt4
S3P4
S5V1

G3W3
s1t2
S3P2
S3P2
s3w5
G3W5
S5V2
G3P2

GLI Class
with
Dra inage

CLI Class
with
Drainage

Soil Series Soil Series

j J'L:rtnitr! .ltlfl, l('si,jn

+ Soil series having phases over berlrock.'l'he hldrologic grouping lor the rockl phases o[ these soils shoulcl be retluced orle group
(i.e. C rerluces to B).

** C[.] class rrot available.
t'**A drairrage design cocle has been assigned lo every soil series; horrever, lhe ellectiveness of subsurlhce clrainage nrust be

assessed on an individual site bersis.

traLrlr: ?. Acklitional lnlrlrntr{;on
(-;tttatl* l t*rl Irtv'e*tarv ll:r|;fi*.
Table 2 provides additional information lor special engineering projects. In Ontario, publishecl
Canada Lancl Inventory (CLf ratings are for soils assuming clrainage is in place. The CLI
ratings (Table A7) given in the third collrmn are for current CLI maps where excess water or
inundaiion is the major hazard. The rating corresponds to application of the CLI system rvhen
the reqr-riremeni for clrainage is recognizecl only in poorly and very poorly drained mineral soil
series. Exceptions to the general rule include three well-drained soil series - Boomer; Grand,
Kirkland, and five imperfectly-drained soil series - Alberton, Donald, Haysville, Macton,
Preston. In all eight exceptions, inundation by ovedlow from watercourses is an agricultural
hazard. In contrast, CLI ratings without drainage (fourth column for southern Ontario only) are
an estimate of agricultural capability r,vhen necessarv drainage is not in place.

t-l y' d r* I agi t Srs i I {'i xt t.t 1.ts

Hydrologic soil groups estimate runoff from precipitation. They are grouped according to water
intake rate after prolonged wetting (measures infiltration capacity), and are interpreiations basecl

on United States Department of Agriculture - Soil Classification Systern criteria for hydrologic
soil groups. The interpretation for each soil series is derived from data for soils in that series.
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2.6 How to Use Table 3
With the first two symbols of the drainage design code, use Table 3 for a basic design

recommendation of a subsurface drainage system. Table 3 provides depth and spacing

recommendations for lateral drains for field crops.

Table 3. Depth and Spacing Recommendations for Lateral Drains for Field Crops

Note: Fine sandy loam and sandy loam soils in Class 53, G2 and G3 require envelope protection.

Column 'l: Drainage Design Code
o Contains the first two symbols of the drainage design code selected from Table 2.
r Reflects the source of the drainage water problem and the soil drainage characteristics

(refer to Table A2).

Column 2: Drain Depth
o Recommended range in depth to the bottom of the trench for lateral drains.
. Design depth should be within the range, and will depend on land slope, soil profile,

topography and outlet elevation.

5

Subsurface drainage not
feasible unless soil structure is

well defined when subsoil is wet

Shallow soil barrier layers

limit drain effectiveness

Water control works may be needed

Shallow soil over bedrock limits
design possibilities

43

Yes6-12
(20-40)

Yes

Yes

6-1 5

(20-50)

6-1 5

(20-50)
1 0uicksand may be present

No10'15
(33-50)

Quicksand may be present

0uicksand may be presentNo

No

10-15
(33-50)

10-15
(33-50)

21

S1 600-650
(24-26)

700-'t,000
(28-40)

S2

S3

600-700
(24-28)

Special investigation required l

Yes

Yes

Yes

S4

S5

S6 600
(24)

G1 800-1,000
(32-40)

G2 850-1,000
(34-40)

G3 900-1,200
(36-48)

0ml*alo
Daalta
Godr

Bsftl al Dnln
rarn (in.)

Dretn Sgaol*f $srh€a Renarte
&ltGrcfr Dtalns
m fft) llaadrd?



1 f'lanning, and Design

Colurnn .]: Lateral Drain Spacing
r Recommended range in lateral drain spacing when using systematic or pattern

drainage systems.
r Actual spacing selected depends on the degree of drainage needed for crops to be

grown, and is often an economic decision. Higher annual investments in cash crops,
compared to field crops, may mean closer spacing. Lateral drain spacing is also
influenced by drain depth, field dimensions, cropping and cultivation pattern, and
physical properties of the soil.

. Where a random drain pattern is used to drain isolated wet spots, seepage lines and
springs, drain spacing is usually not a design factor, but future system expansion
should be considered.

Colurnn "[: Suriace Drainage
r Recommends sur{ace drains be used in conjunction with subsurface drains, or where

surface drainage is considered to be a feasible solution io a surface water problem.

Colurnn 5: Remarks
r Includes additional information to consider when designing and constructing a

subsurface drainage system.

In Table 3, depth, spacing and drain locations recommendations are affected by crops grown
(small grains, forage or cash crops) and economics, and should be based on site conditions
including soils, topography, groundwater and outlets. Optimal rooting zone conditions are
achieved through many combinations of tile spacing and depth. Consider soil series, soil
permeability and stratification, desired drainage coefficient and degree of surface drainage,
when choosing spacing and depth.

Figure I illustrates how wide and deep drain spacing gives similar results to shallow and
narrow spacing. In the same soil type, shallow and narrow spacing achieves optimal root zone
conditions in a shorter period of time and less total water volume is removed.

Deep Wide System Shallow Close System

lw
Soil Surfa@

Dstlgnqhiorfs€l

I

r Draln D60S -
\*_--J-t
Fltdlotahed wdirTlbb

Irntgrnsaug tmpsrmoablo

Dt,4 Ditlerent Limits of Water Table Control

Figure l. Comparison of Shallow Narror,v Spacing vs. Deep Witle Drain Spacing
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Maximum spdcing - 15 m (50 ft) is the maximum recommended spacing between parallel lateral

drains. Fields don't usually have enough uniformity in drainage characteristics or surface elevation

to ensure uniform field drying at greater spacing, even though mathematical calculations suggests

drain spacing may be greater.

Minimum spacing - 6 m (20 ft) is the minimum recommended spacing between parallel lateral

drains. This drain spacing is an economic decision, and drainage of small depressional areas

and specialty crops may need even closer spacing.

If a random or combination system is required, design it to accommodate more intensive

drainage in the future. This is done by designing main and submain drains large enough to

accommodate flow from lateral drains that might be added later.

If a drainage system is used for sub-irrigation, develop suitable drainage and soils criteria for
the design (see Section 1.7).

Example Problem

Determine the depth and spacing for subsurface drains to be installed on lot 9, concession VI,
Howick Township, Huron County. The principle crop grown is soybeans.

Here's how to find the solution:
r Locate the farm on the Huron County soil map by lot and concession. The map shows

the soil is classified as Harriston loam. The soil report states the entire soil profile is
stony and may present construction difficulties.

o From Table 2, Harriston soil series is listed under the drainage design code as GIV/8.
. Table 3 at soil group GI shows drain depth should be 800-1,000 mm (32-40 in.).

Soybeans are a cash crop so drain spacing of 10-15 m (33-50 ft) is recommended.
r Surface drainage is not required. Surface inlets may be needed for the undulating nature

of this well-drained soil. No additional information is given under the remarks column.
r Actual spacing depends on the degree of drainage the farmer wants and can afford for

the crop, and is about 15 m (50 ft) for soybeans. Lateral drain depth depends on the

outlet and local topography. As spacing gets closero less depth is needed, and in the

case 800 mm (32 in.) will work.

Calculate lateral drain spacing from a theoretical equation when technical information is available

on soil profile characteristics and soil physical properties. A popular drain spacing equation is in
Appendix B illustrating design parameters. If the hydraulic conductivity of soil is known through

measurement or estimation, drain spacing is calculated using Dr. S.B. Hooghoudt's ellipse

equation for homogeneous soils.

Recommendations on drain depth and drain spacing are based on research data in Ontario and

the experience and practical observation of experts in this field. The recommendations are

revised as new information is available.

2.7. Drainage of Special Crops
Special attention is warranted for the design of subsurface drains for high-value crops including
fruits, nursery stock, vegetables and turf. The additional cost for closer lateral drain spacing is



.1 lol,slttitr:i a*tl !.lttsi:yz

slnall comparecl to the value of an orchard. Recornnrentlations in lable 4 are basecl on rorv
spacing rather than soil characteristics for these specialty cr.ops.

These crops al'e vely susceptible to the injurious effects of poor clrainage. In a fruit orcharcl, for
example, the clepth of looting usually determines tl're size and productivity. Soil shoulcl have
little or Iro free watel in the top 600-1,000 mm (24-40 in.) - except briefly after a heavy lain -
iluring blossoming ancl fruit-setting periods. To intercept seepage ancl prevent prolongecl flow
into lateral clrains, install an interceptol dlain along the higher end of the orchard. This
acldition lvill also cleter roots from enteling lateral ilrains.

1l1tBl,f 4, d)*p{$*,rn4i lif};t4inli l{*{ornrllsncJ;.1{iq:il:i iirr 1.*fr*ra{ {}r;rilr:i fcr 5i;leci-rl {-rergr:;

1

Apples, dwarf

2

3x4x10r1.5
(10 x 13 x 3.3 or 5)

3 4

6-9

5

Every other row, some

sites drainage is not

necessary

Every row

Every row, or every other row,

some sites drainage is

n0t necessary

Every row, every other row in

sandy sites

Every row

Every row

Every row

Surface inlets in depressional
areas may be needed

Moving towards larger diameter
laterals with filter, refer to
Section 1.6

Cherries,sweet 6x3
(20 x 10)

Cherries,sour 6x6or4
(20 x 20 or 13)

G rapes

900-1,200
(36-48)

750 +

(30 +)

750 +

(30 +)

750 +

(30 *)

900-1,200
(36-48)

900-1,200
(36-48)

750
(30)

750 +

(30 +)

900-1,200
(36-48)

(20-30)

6

(20)

6-12
(20-40)

Peaches,

Nectari nes

Pears, Plums,

Apricots

Vegetable Crops

on Mineral Soils

Vegetable Crops

on Muck Soils

2.5 to 3 row
(8-1 0)

6x3
(20 x 10)

5x3
(16 5 x 10)

6x3or4
(20 x 10 or 13)

t.J-3
(8-1 0)

6

(20)

5

(16,5)

6-12
(20-40)

4.5-6
(1 5-20)

6-12
(20-40)

2.fi Flannf,mg the Dl"ainage Syst*m
Contractors should prepare a plan of the proposed subsurface clrainage system to use during
construction ancl copy the owner as a recold of installation. The plan records the location of
utilities and should be based on elevations established by a survey.

ffiffiffi
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The plan will include details about location, size and grade of drains, accessories used in the

construction and location of utilities. This topographic plan also provides the basis for

obtaining tenders on the cost from several drainage contractors.

Before Construction
. AII work follows a definite plan, which has been drawn, or considered, in advance of

the construction.
r Contractor and owner inspect the job site to agree on work to be done, and obtain

necessary easements/permits and/or facilities and outlets required for the installation

(see Section 1.2 Private Utilities).
r Document and agree on the scope and cost of the work. Any changes during

construction are also agreed on and documented.

After Construction
r Mark all plan changes on the plan made during construction, and any hazards

encountered that may affect future maintenance.
r Contractor provides the landowner with a plan of the work as installed in the field,

when construction is complete.
. Consider filing a copy of the plan with the property deed and the municipality. An

aerial photograph of the completed work is also a useful record.

2.9 Outlet
Water collected in drainage systems must not discharge where it will damage other landowners,

and sufficient outlets are required for a proposed subsurface drainage system. The design of
outlets is discussed in Section B of this guide.

Ontario drainage laws govern outlets and where applicable, legally register outlet agreements

for future protection of all parties. Legal considerations and procedures for obtaining an outlet

are in OMAFRA Factsheet, Drainage l,egislation, Order No. B9-L66.

2.1 0 Drainage Coefficient
The drainage coefficient is the drainage rate the main drain can transfer water from the soil

profile above the drain in a specific area. It's a value selected to provide adequate drainage for

future crops and is expressed in mm/day (in./day). Use the rate to calculate the required pipe

diameter for water transport and, less frequently, to determine drain spacing.

The drainage coefficient may need to be increased:
r for high value crops
. where crops have a lower tolerance to wetness
. in soils with a coarse texture
r when there is little or poor surface drainage
. where planting and harvest times are critical

The following drainage coefficients are recommended for subsurface drainage in Ontario mineral

soils under normal surface drainage conditions and where no surface water is admitted directly
into the subsurface drain. Apply these criteria only to wet land area to be drained. Increase the

area to include any surface runoff from higher land and consider future uses for the area.



) Planning and Design

9 mm/day (% in.lday) for improved forage and general grain crops
12 mm/day ('A in.lday) for cash crops
2O mmlday ('/' in./day) for high-value specialized crops

Where surface water is admitted into the subsurface drain, the flow design is based on:
r drainage coefficient from the previous paragraph
r plus 25 mmlday (1 in./day) for the area drained into open inlets
r plus 15 mm/day (%in.lday) for the area drained into blind inlets

Apply these criteria to the watershed area likely to contribute surface water to the surface inlet.
This calculation is shown in Example 2 in Section 2.11. This recommendation applies to all
crops except high value vegetable crops that suffer scalding from ponded surface water. For
these crops, install surface inlets in depressional areas and provide a drainage coefficient of
35 mm/day (1% in.) for the area contributing surface water to the surface inlet.
Note: In almost every case, the drain pipe diameter controls the rate of flow rather than the
type of inlet, unless flow restrictors are used in the riser pipe.

2.11 Main Drain Pipe Diameter Selection
The design diameter of a drain pipe depends on the drain grade, internal hydraulic roughness
of the pipe and the volume of water carried in a24-hour period. Water volume depends on
physical properties of soil, depth and spacing of drains, and area drained. When designing
main and submain drains for random or combination systems, choose a pipe size to
accommodate the flow from the area if it drained systematically.

a

a

a

A

c 0.40.50.6 0.8 1 2 3 4 5 6 I 10

Drainage Coefficient 12 mm/day (llzin.lday)

Corrugated Plastic Drainage Tubing

0.3 0.4 0.5 0.6 0.8 1.0

Grade (%)

Example:
Drainage Coef f icient - 1 2 mm/day (1 I 2 in.l day)
Grade - 0.2o/"
Area - 10 ha
Pipe diameter - 250 mm

Drainage Area (ha)
200

30 40 50 60 80 100 400

Drainage Area (ac)

300

200 (8') 350 (14') 375 450
(15) (16) 08)

0.2

o.2 0.3 0.4 0_5 0.6 0.a 1

E 75 (3') s0 {3.s,) 100 1 50 (6')

Smooth Wall Pipe
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Figure 2. Nomograph for Selection of Main Drain Size

250 (10) 300 {12')

Pipe Diameter mm (in.)
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Dcternrirtinq Pille Di;rmcter
There are two methods for obtaining main drain pipe diameter in this guide - the nomograph

method and the graphical method.

Not"nagr;Sslz fultthrst{ if iqLrr'r' I)
Select the required pipe diameter from Figure 2. I(nowing the proposed drain grade (A), the area

to be drained (B), corresponcling to a 12 mmlday ('l tn.lclay) drainage coefficient (C), join these

points with a straight edge and read off the required pipe size - (D) if corrugated plastic drainage

tubing is used, or (E) if smooth-wall plastic, well-laid clay or concrete drain tile is used.

For example, a main drain on a grade of 0.2Vo (0.2 mlI00 m or 0.2 ftl100 ft) used as an outlet

for l0 ha (25 ac) of land at a drainage coefficient of 12 mm ('l in.)lday will require a 250 mm

(f0 in.) diameter corrugated plastic drainage tubing (D), or 200 mm (B in.) cliameter smooth-

wall plastic, clay or concrete drain tile (E).

Figure 2 can also be used to find solutions for drainage coefficients that aren't shorvn.

For example, a design with a coefficient of 25 mm (l in.)/day is approximately double the

12 mm (V"in.)lday coefficient used above. In this case, double the drainage area to 20 ha

(50 ac), and use a straight edge from 0.2 on (A) through 20 ha (50 ac) on (C) and read the

required drain diameter in (D) or (E). To obtain solutions for oiher drainage coefficients, use

the follorving conversion factors:

e(n 1.5 x area

1,0 I alea

0.75 x area

Q,5Q x area

0.33 x area

12 (:/')

20 (%)

25 (1)

35 (1vl

{ir;zpfzir;tl *{t:tlxttl {F i;<ll e! -1, -1. -i ,rirr-j r;;

An alternative method for selecting the proper diameter of the main drain gives additional

information on pipe flow velocity and drain discharge which may be useful in the design. Use

this method for large diameter pipe and areas not included in Figure 2.

Enter Figure 3 using the drainage area, in hectares, and tnove vertically to the diagonal line

representing the appropriate drainage coefficient. Move horizontally to the left to obtain the

drain discharge, Lls.

Enter the left side of Figure 4 for corrugated plastic drainage pipe, or Figure 5 for clay or

concrete drain tile, or Figure 6 for smooth-wall plastic using the drain discharge determined

from Figure 3. Move horizontally to the right until to intersect the vertical line indicating the

grade of the drain. This intersection determines the diameter of the pipe and the velocity of

flow in the drain when running full.
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lirarrrlrle l: A main drain on a grade of 0.27o (0.2 m/100 m or 0.2 ftl100 f0 is used as an outlet
for 10 ha (25 ac) of land at a drainage coefficient of 12 mm ('A in.)lday.

An area drained of 10 ha (25 ac) and a drainage coefficient of 12 mm ('l in.)/day in Figure 3
produces a design discharge of 14 L/s. Enter Figure 4 at14 L/s and move to the right to the
grade 0.2, the required diameter of corrugated plastic drainage tubing is 250 mm (10 in.).
Similarly, enter Figure 5 at 14 L/s and move to the right to 0.2, the required diameter of clay or
concrete pipe is 200 mm (B in.). Figure 6 yields the same value for smooth-wall plastic pipe.

firnrrrlrle 2: A subsurface drainage system is planned for a20 ha (50 ac) parcel of land for
cash crops. A blind inlet is installed in a I ha (2.5 ac) depressional area. In addition, a

catchbasin at the field boundary intercepts surface water draining from 4 ha (10 ac) of
neighbouring property. Assuming a grade of 0.SVo, what size of main is required?

Using the method outlined in Section 2.10, determine the total design flow using Figure 3
The design flow for the main is composed of:

. 20 ha @ 12 mm/day = 28 Lls
r I ha @ 15 mm/day =2Lls
. 4 ha @ 25 mmldal = 12Lls

The total design flow for the main is 42Us. Enter Figure 4 aL 42 Us and move to the right to the
grade O.SVo, the required diameter of comrgated plastic drainage tubing is 300 mm (12 in.).
Similarly, enter Figure 5 at 42 Us and move to the right to 0.5Vo grade, the required diameter of clay
or concrete pipe is 250 mm (f0 in.). Figure 6 yields the same value for smooth-wall plastic pipe.

Area Drained (ac)

30 40 50 6070 100 200

A.ea Dralned (ha)

Figure 3. Drain Discharge from Area Drainetl

f,
o
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o
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20

10

7

5
4

s
llgF'c hil to calculate dlschargor

Dleharg3 (Us) = 0.116 r aE (ha) x
dEinags 6sfi lclont {mm/day}

EXAIIIPLET
l0 ha e5 e)

t2 mm/day (1, h./day)
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Corrugated plastic tubing sizes
- smaller than 75 mm (3 in.)
- are not recommended for

t ,agricultural drainage- 
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Figure 6. Drain Dianreter of Smooth-wall Plastic Pipe
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The Manning pipe roughness factors used to calculate Figure 5 for concrete and clay pipe and
Figure 6 for snrooth-wall plastic pipe is 0.011. Figure 4 (corrugated plastic pipe) is constructed
using a variable Manning pipe roughness. These are:

75 mm (3 in.) + 0.015
100 mm (4 in.) * 6.916
150 mm (6 in.) + 0.017
200 mm (B in.) + g.g1g

250 mm (10 in.) + 0.019
300 mm (12 in.) + 0.020
375 mm (15 in.) --) 0.021

400 mm (16 in.)'-+ 0.022

Source: l'riction lactorsfor corrug(rterl plastic drainage pipe, Ross lV. lnoin orul Jiri ,lkttrcka, Journal of lrrigation antl Drainage,
tl.S.C.E., VoL. 105. t\to. 1.29 - 36, 1979.

The requirecl diameter D (mm) for larger drain pipe can be determined from the equation:

D = I22.6 (D"An;t"rr;r -o ta;;

D" = drainage coefficient (mm)
A = drained area (ha)

n = Manning pipe roughness coefficient
s = grade in 7o

The flolv rate of large diameter corrugated plastic tubing can be estimated from the equation:

Q = 7.56 D2; so;(R/tr)or'l

Q = pip" discharge (m''ls)

D = internal pipe diameter (m)

s = unit gradient (m/m)

i = spacing betrveen col'rugations (m)

R = intelnal pipe radius (m)

*rurce: Corrugated Pipellou Rate front Pi.pe (hontetry. Il.W Imin, tlSCE JournaL. lrrigaLion. & Drt:rinage. I l0: #2, 2,37-24.1. June 1984.

'Ihe minimum pipe size for a srnall diameter main drain is 100 mm (a in.). When this size is
used as a main or submain drain, use 757o of the design capacity from Figures 4, 5 or 6. This
reduction in capacity takes potential losses into acconnt from sediment accumulation, drain
connection roughness, etc.

2,1 ? $eepagll lnter{eption
An interceptor drain should cross the slope ancl intercept seepage lvater before water reaches
the ground surface. Locate the drain up the slope from the seepage area, perpendicular to the
flow patl'r and approximately at the impervious layer where groundlvater flows.

Place drains closer together arlcl deeper in the rvet area rvher.r the source of seepage r,vater is
vertically from below. Also consider installing a cross-clrain between ad.jaceni lateral drains in
the rvet area, with gravel backfill.
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Determine the size and capacity of single random interceptor drains from Figures 4,5 or 6

when designed for the inflow rates shown in Table 5.

Table 5. Inflow Rate to lnterceptor Drains

: Inflow ratcs for inrerceptor lincs on sloping land should bc nrcreased by l07a for land slopcs 2 to sEo, by 20Eo tor slopes 5 to 127o, and hy 307o for slopes ovcr l2ala.

Source: Drainage by the Interceptinn Met'hod, E.W Gain. US-SCS 1951, NA-ASAE.

To determine the total inflow for an interceptor drain from Table 5o enter the left side of Figures

4,5 or 6 with this value. Move horizontally to the right to intersect the grade of the drain - this

point locates the diameter of pipe required.

For example, assume the inflow rate from a sandy loam soil is 1.50 L/s. The design discharge

from a 500 m (1,640 ft) drain across a slope of 7Vo is I.50 x (500 + 100) = 7.5Lls for a land

slope less than 2Vo. This value must be increased by 2O7o for a 77o land slope, i.e. 7 .5 x 0.20 =
1.5 Us. That makes the design flow 7.5 + 1.5 = 9.OLls.If the grade on the drain is0.57o,

Figure 4 shows the required diameter of corrugated plastic drainage tubing is 200 mm (B in.).

2.13 Minimum Diameter of Lateral Drains
The minimum recommended diameter of pipe for lateral drains is:

. 100 mm (4 in.) for corrugated plastic tubing

. 90 mm (3.5 in.) for clay tile

. 75 mm (3 in.) when grade produces clear water velocity >0.15m/s (0.5 ftA) (see Table 7)

Although generally not recommended, use 50 mm (2 in.) corrugated plastic tubing in special

circumstances and certain soil conditions (e.g. 51 soils, sports fields, lawns, etc.)'

2.14 Length of Lateral Drains
The maximum length of lateral drain is restricted by the area that causes the drain to run full.

Calculate by entering Figures 4, 5 or 6 with the grade of the drain and determine the discharge.

Use Figure 3 to determine the drained area, in hectares (ha), for a pre-selected drainage coefficient.

Calculate the maximum length of drain, L, (m) from the equation. S is the lateral drain spacing.

Metric measurement: L (m) = area (ha) x 10,000/5 (m)

Imperial measurement: L (ft) = area (ac) x 43,560/5 (ft)

The minimum length of lateral drain is usually greater than two times the drain spacing. To

calculate the amount of tile needed to drain an area, see Table Cl.

't.0-3.5

0.5-1.5

0.2-0.75

0.02-0.50

Coarse sand and gravel

Sandy loam

Clay and clay loam

Silt loam

lnllw Ratr F& 10S m of lkaln {Llsf'$oll Tartrrc



) Planning and Desigtt

2.15 Depth and Cover of Lateral Drains
Drain depth is the distance from the ground sur{ace to the bottom of the trench. Drain cover is
the distance from the ground sur{ace to the top of the drain pipe (see Figure 7).

Many factors impact drain depth and it is impofiant to examine the soil profile before selecting
the depth of drains (see Figure Al). For recommended ranges of drain depth see Table 3 or 4.
When designing a system, keep in mind that installation cost often increases with depth of drain

.."t 1; ,,:,.

Drain depth is affected by:
r available outlet depth
r minimum root zone required for shallow

rooted crops
. soil physical properLies
. protection of pipe from damage by

farming operations
r stoniness of soil profile
r spacing of lateral drains

Cover Depth of
Drain

In medium to coarse sandy soils, keep lateral drains
no deeper than 750 mm (30 in.).

Figure 7. Drain Depth and Cover

Minimum cover for main drains is 600 mm (24 tn.)
for pipe diameters up to and including 150 mm
(6 in.), and 750 mm (30 in.) for pipe diameters
200 mm (B in.) or greater.

Minimum cover for lateral drains is 600 mm (24 in.), to protect a drain from breakage by farm
machinery. Under the following conditions, 500 mm (20 in.) cover is acceptable provided
lateral spacing is adjusted and heavy equipment doesn't traverse drain lines:

. slowly permeable soils
r where rock, stones, sand or dense soil prohibit greater depth
r depressional or impounded areas with an outlet problem
. where outlet depth is limited and cannot be improved
r where drains are to be used for sub-irrigation

If this minimum cover can't be obtained, use continuous high strength rigid perforated pipe,
filling the area with earth until sufficient cover is provided.

Pipe that meets the standards in Section 6 will withstand earth pressure up to 2 m (6.5 ft) deep
if installed in open or closed trenches with a width no greater than 500 mm (20 in.). Drains
installed by conventional agricultural drainage machines in Ontario don't normally exceed
these maximum cover limits. If very deep and wide trenches are used, seek advice from a
drainage engineer familiar with the design of deep drains.
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Install drains so the dead load of the soil, and impact and live loads of machinery doesnot

exceed the minimum strength of the drain pipe. Table 6 shows the percent of live and impact

loads transmitted to the drain pipe for a vertical wall trench.

Table 6. Percent of Applieel Surface Load on Buried Pipe

2.16 Grade
Install subsurface lateral drains as close to uniform depth as topography permits, and maintain

continuous grades. In design, the grade of the drain is assumed to be parallel to the hydraulic

grade line. For design purposes, assume the hydraulic grade line remains within the drain,

i.e. the drain doesn't run under pressure. On flat land, make grades as great as possible

without sacrificing drain cover to obtain it (see Section 2.15).

Mininrum Grade
Minimum grades are shown in Table 7. Select a grade, where possible, to produce a non-silting

velocity of 0.45 m/s (1.5 ftls). Where this isn't possible, include silt basins in the system

design. Where sedimentation isn't a hazard, select a minimum grade for a velocity of 0.15 m/s

(0.5 ftls). Avoid reverse grade, and interpolate between ranges provided.

Table 7. Reconrmended Minirnum Grade

*The grades in columns 2 and 3 provide a minimum velocity of 0.15 m/s (0.5 ftls) at lull florv and in column 4 and 5 provide

0.45 m/s (1.5 ftls) at full flow.
**Well-aligned clay, concrete and plastic smooth wall pipe.

14%

900 mm
(36 in.)

11%

600 mm
(24 in.\

18%14%

1,200 mm

21%

48 in

8%

9%ao/tto5Yo

6%5%3%l

300 mm
(12 in.)

8%

4%

3%

2%

Cover

600 mm (24 in.)

900 mm (36 in.)

1,200 mm (48 in.)

1,500 mm (60 in.)

Tnnel t{i{S} al Top ol Pl}a

Gorruqated Pipe

5

1.0o/o

0.7%

0.5%

0.4%

03%

0.25%

Smooth** Pipe

4

0.48%

0.32o/o

Gorugated Pipe

0.08%

0.18%0.06%

0.12o/"0.04%

0.09%0.035%

0.07%0.03%

Smooth Pipe**

32 I

o.0B% i 0.10%

0.05%

0.025fo

0.02%

0.018%

0.012%

1

75 mm (3 in.)

100 mm (4 in.)

150 mm (6 in.)

200 mm (8 in.)

250 mm (10 in.)

300 mm (12 in.)
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M;lxirnurn t ir*rric
iVlaximum grades are shown in 'l'able B. These are for main drains, florving full but not under
pressure, and shoulcl noi procluce velocities exceeding those listecl.

l;tful*l ti, M"rxirnuru 5:q:rryli<s,rhfu: Vclocily rri l:low ilr ir llr,rlll {}ipe

Sand - sandy loam

Silt - silty loam

Silty clay loam

Clay and clay loam

Coarse sand and gravel

1 0 (3,3)

15(50)
1.75 (s.7s)

20(66)
2.5 (8.2)

When these velocities are exceedecl, take protective rneasures to plevent soil movement.
Velocity is deterrnined frorn Figures 4, 5 or'6. Interpolate between ranges for other soils. For
effective clrainage, the maximum gracle of lateral drains shoulcl not exceed 27o.

i)*:;igrl ol &'lain l r,riris ilri 5{{r{ti} 5lc:g:c:r
r ;\ steep slope is one lvhere a partially filled drain pipe has a Froude Number

(F = V/(gD)% greater than I, where g = 9.8. The minimum velocity, Y = 3.13 D%,

lvhere V is in m/s ancl D is the pipe cliameter in metres.
. Design shori lengtl'rs of main drain on steep slopes to flolv half-full.
. When the clrain flows half-full, and tl're gracle is I to 4Eo in sancly soil, 2 to 67o in silt

or loam soil, or 6 lo ISEa in clay soil, use continuous non-perforatecl pipe, anrl lvlap
and protect drain tile joints. Tamp soil firmly around the clrain.

r When the ch'ain flows full, and the gracle is over lo/o in sandy soil, over 2Vo in silt or
loarn soii, and over 60/o in clay soil, use continuous non-per'foratecl pipe.

o lnstall a Lrreather at ihe top o{ steep sections to preverrt negative pressure irr the drain
(see Section 3.10).

' Install a relief well at the bottom of steep sections unless the drain discharges directly
into an open ditch (see Section 3.10).

?" tr 7 ila"aiffi;ng,s $y*t*m F;r*.t*:rrq ffi*:sigll
A subsurface drainage system clesign provides uniform drying of the field surface so crops
aren't hartned by excess water and fielcl operations can take place.'fopography and physical
fielcl obstructions determine tl-re drain layout, and include locaiion of pipelines, hyclro torvers,
ditches, stones, barn ancl manure storages. I(eep the lateral drain layout simple to rninimize
installation cost ancl rnaintenance, while achieving ch-ainage objectives,

Traditional drain patterns or layouts are systematic or comprehensive, ranclom or interceptor.
Unifolrn slopes are most effectively drained by a system of legularly spaced parallel dlains
connecting into a rnain dlain. F'ields with complex slopes are also systematically draineil with
tnore sub-mains anil main drains. On sloping land, lateral ch'ains are positioned across the
slope to intercept the natural downslope movement of water.

mffiffi
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Systernatic Drain Patterns (set' Fig,ure B.\)

. Provides a consistent level of drainage over the area.

. Historically, lateral drain patterns were typically gridiron at right angles to field
boundaries.

r Current systems are designed at an angle to the field boundary and across the slope or

field working pattern.

Herringbone Patterns (see FigLrre 8Bl
r When used on sloping land, require more connections, higher cost and shorter

lateral drains.

Rantlonr Pattern Layout (see FiqLrre 81.)

. Suitable for undulating or rolling land with isolated wet areas.

. Lay main drain in the low area.

. Install a few lateral drains and spur drains in low areas between hills.

. Size and locate main drain to include any future growth to this type of system.

Double Main Pattern isee l:igr,rre BL)i

. Use when there is a stream, farm lane, pipeline or other obstruction.

. The cost of a second main drain can be a disadvantage.
r Use interceptor drains to intercept the flow of water before it exits on the soil sutface,

usually side hill seepage (see Section 2.12).

A

Main Drain

B

-I
Lateral Drains

Sub-main

Lateral
Drains

Main Drain

Lateral Drains

Main Drain

Dc

Surface
Waterway

I Surface
Watenivay

Main Drain

Figure 8. Basic Patterns for Subsurface Drainage Systems
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lnitial lnvestigative Procedures
Walk the area to cletermine possible outlets, low problem areas, high ridges, and the
history ol cropping practices.
Evaluate the soil profile, determine landowner's assessment of drainability and identify
any construction problems such as very fine sand, gravel, large stones, shallow
bedrock, iron ochre or high water table.
Survey the area and draw a topographic map at a large enough scale for planning,
showing obstructions such as fences, trees, buildings, utilities and outlets.
Select the average depth of lateral drains from Table 2 and 3, based on ihe rooting
depth of crops, available outlet elevation, the elevations of key problem areas and
Section 2.15.

Select the spacing width for lateral drains based on Table 2 and 3, and cliscussions
with the landowner.

Allow for possible sedimentation at the outlet when selecting the outfall elevation,
refer to Section 7.I7 anrl Figure 10 and 11.

Check the legal status of the outlet. Contact the local municipality lbr municipal drains.
Check for utility easements and obtain necessary permits.

a

a

a

a

a

a

a

2.1 I Additional Consitlerations
o Use as few outlets as possible to reduce potential future problems.
. Take advantage of sur-face slopes and maintain as uniform a depth of drain as the lanc{

sur{ace permits.
. Design the system with long lateral clrains and short main clrains for economics. Be

sure long lateral drains are not too cleep.
. When feasible, lay out lateral drains at an angle to the direction of surface water flow.
. When feasible, lay out lateral drains at an angle to the normal farming pattern.
r On flat Iand (O.7Vo or less) plan lateral drains in the direction of greatest surface slope.
. Follow the general direction of a natural waterway with mains and submain drains.

Where possible, offset drains from the lowest elevation to avoid reduced cover and
erosion damage.

r Control water table levels deep enough to provide optimum root development for the
deepest rooting crop grorvn.

. Obtain the diameter of the main drain and long lateral drains from Section. 2.1,I -
changing pipe causes large changes in capacity.

r Use a direct or indirect connection to connect existing functioning subsurface drains to

the new system.
o Do not connect drains that carry polluted water.
r If needed, drain small areas of wetter land with stub drain lines at closer spacing.
o Use a cut-off at the high end of fields so surface water won't run onto the field.
. Avoid deep cuts and cut downs.
. Check that the outlet is in the most suitable location.
. The drainage effect of a lateral drain at the upper end is equivalent to one-quarter of

the drain spacing.
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At the upper end of the laterals: If using a header tile, Iocate it no more than one half
of the drain spacing away from the ends of the lateral drains (see Figure 9). If a

header tile isn't used, end laterals no further than one-quarter of the drain spacing

from the field boundary. Other techniques can be used to achieve the same drainage

objective.
Position header tile no closer than 3 m (10 ft) from the field boundary.

Fence Line

Cut-off/Headland Drain
Tile

Spacing

Lateral Drains

Figure 9. System layout at Upper End of Laterals
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3" Drainage $ystem Structures

il.l (l*nr.lral
A drain system structure is an auxiliary pari to a subsurface drainage system. The structure
must not unduly impecle the flow of rvater in the clrainage system, ancl its capacity must not be

less than the drains feeding into or through them. Typical drainage structures are:
r outfalls

o end pipes

o headlvalls and rock chutes
o drop pipe structures
o vegetation establishment

. surface water inlets
o riser inlets
o ditch inlets
o silt basins, catch basins, seiliment traps
o blind inlets

r junction boxes
. relief rvells and breathers
r end caps and plugs
r siphor.rs
. drain crossings
. inline flow control devices

Determine the number, type and size of structures during the design of the drainage system.

Consider soil borings to ensure a solicl foundation for structures.

i3-? {-Ju{fall
The outfall is the most imporiant part of a drainage system and must be properly built and

maintainecl. For ease of rnaintenance, ferver outfalls are better for the drainage system. When
designing the system, consider potential damage and legal action that coulcl result from poorly
clesigned outlets. Protect the clrain system against erosion frorn turbulence ancl high velocities
created near outfalls, surface inlets or similar structures. Be sure to protect shallow subsurface
drains neal the outlet fi'om excessive machinery loads ancl farm rvork.

Irrr,i []i1.lts
Protect pipes discharging into clitches or watercourse frorn erosion and undermining. Use a

length of continuous rigid, non-perforated pipe for an end pipe. Protect end pipes for plastic
tubing drainage systems against lveather, fire and animal damage. and crushing. Standard
corrugated plastic tubing is not satisfactory for an end pipe.

End pipes are joined to drain tile by sleeve joints or butt joints

*tltl loinls: The inside diameter of the end pipe must be equal to or largel than the
insicle diarneter of the drain pipe, and not exceed the outside diameter of the clrain
pipe by more than 25 mm (f in.). Wrap the joint with a material or seal to ensure soil
cloesn't enter the joirrt.
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400 (16)

600 (24)

600 (24)

600 (24)

800 (32)

800 (32)

800 (32)

1,000 (40)

,t

,:J

3,000 (10)

6,000 (20)

0)3,000

0)3,000

2)3,600

2)3,600

6)4,800

18)5,400

100

150

200

250

300

350

400

450

100

150

200

250

300

350

400

450

Maximum
0utside
Diameter of
Drainpipe
+ 50 mm (2 in.)

2)

4)

6)

8)

4)

6)

8)

10)

4)

6)

8)

1)

12)

14)

16)

18)
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-l/crrt't' lainls: The drain tile must be inserted a minimum of 300 mm (1 ft) into the

end pipe. The inside diameter of the end pipe shoultl not exceed the outside diameter

of the drain pipe by more than 50 mm (2 in.). If the inside diameter of the end pipe is

less than 25 mm (1 in.) larger than the outside diameter of the drain tile, no wrapping

is required. If the inside diameter of the end pipe is more than 25 mm (1 in.) larger

than drain tile. wrap the joint.

The minimum dimensions of end pipe are shown in Table 9. Embed the pipe in the bank to
provide support, and install the end pipe as soon as the drain is constructed.

Table 9. Dinrensions of Encl Pipe

Attach a hinged grate or rodent guard to the end pipe at time of installation. Grate openings

must noi exceed 25 mm (f in.). The design of the grate must permit removal of debris.

Allow a minimum freeboard of 300 mm (12 in.) in the end pipe above the normal ditch water

Ievel, and consider future sedimentation in the outlet ditch.

Use flush mounted end pipes lvhere there is sufficient protection from erosion (see Figure 10).

This type of end pipe is less susceptible to ice damage compared to cantilever style end pipes.

Use cantilever style drain end pipes where sufficient erosion control protection has been

incorporated (see Figure If). This type of end pipe is more susceptible to ice damage than

flush mounted outfalls.

Markers should be used to indicate the location of each end pipe.

a



Minimum Freeboard
(300 mm/12 in.)

Outlet Pipe with
Hinged Rodent Gate

3 l)rainage -Sy-sfettt Struclurss

Tlle or CPT

Seal

Minimum Length

Revetment

Minimum
Length

Other

Figure 10. Flush Mounted End Pipe

Outlet Pipe with
Hinged Rodent Gate

Non-woven
Geotextile Underlay

Maximum
Cantilever

Sleeve Joint
(300 mrn/12 in.)

Minimum Overlap

r
!>

Tile or CPT

Minimum Freeboard
(300 mm/12 in.)

Seal

Revetment Sleeve Joint
(300 mm/12 in.)

Minimum Overlap

Non-woven
Geotextile Underlay

Figure 11. Cantilever Style End Pipe

Headwalls and Rock Chutes
Unless precautions are taken, stream and ditch bank damage can occur when surface water
enters the receiving watercourse at the same location as the end pipe. Headwalls and rock
chutes structures provide protection against this damage. The choice of the structure used
depends on the local site characteristics and availability of materials.

I

rlllrtt I
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Heatlwalls: A headwall protects the end pipe and receiving stream from erosion, and

must be adequate strength and design to avoid failure. Headwalls are used

infrequently, but use with a splash plate when necessary (see Figure l2)' Construct

headwalls of any durable material such as concrete or bagged concrete'

Roc* Cftt:fes; Rock chutes work similar to headwalls and require more space because

of the material used (see Figure 13).

a

a

Figure 12. Headwall Outlet

Contributing watershed to be
less than 4 ha (10 ac)

Entrance apron
-minrmumlm(3.3

Spoil bank/berm

bottom

Chute details
- 0.45 m (1.5 ft) minimum depth
- 1 m (3.3 ft) minimum boftom width

lnegular shaped rock riprap
- 50o/o at least 22 kg (50 lb)
- minimum thickness to be twice the design rock riprap size
- underlain with non-woven geotextile

Exit apron
- minimum 1 m (3.3 ft) length
- in small ditches, consider extending rock riprap

protection across bottom and up the opposite
side of the ditch

Figure 13. Rock Chute Outlet
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Drop Pipe Structures
Drop pipes are erosion control structures that form part of the outlet for a drainage system, or
are located at gullies where drainage water discharges. Specialized design and construction is
often required (by consultants) when using drop pipe.

Vege ta tion Es tabl islrrrerr t
Establishing permanent vegetation in any disturbed area at the outlet, as soon as possible after
construction, will minimize erosion and environmental concerns. Landowners and contractors
must determine who is responsible for this practice.

3.3 Surface Water lnlets
Surface water inlets allow sur{ace water to enter subsur{ace drains. This is an expensive practice
and inlets are only recommended for draining low areas where it's not feasible to install a surface
drainage system. Where feasible, design open channels and waterways in conjunction with
subsurface drainage systems to carry as much of the surface runoff as needed (see Figure l4).

to
orCone
FitfiEor

+

Backfill from
Excavation'+

Drain Pipe

Figure f 4. Surface Water lnlet

I nstal lation Considerations
. If used on land intended for manure and biosolids application, consider the impact on

the drainage system and to the environment.
. Use only where surface drains are not practical because surface inlets often present a

maintenance problem.
r Surface inlets may be needed to help remove surface water concentrated in

depressions, where specialized crops are grown, or when routing surface water
underground from higher areas to prevent flow across a flat cultivated area.
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Determine capacity needed for surface water inlets by hydrologic procedures for the

drainage area served by the inlet.
Surface water inlet structures should exclude floating debris, field-applied manure and

stop the entry of rodents.

Provide a total flow restrictor device with each sur{ace water inlet structure.

Example applications or locations of surface inlets are:
o A fence line or other boundary where the subsurface system picks up surface water

from an adjoining area.
r A ditch where water from the ditch enters a subsurface system.
r A depressional area where specialized crops grown are susceptible to water damage

and require the designed removal of surface water,
r A depressional area with low soil permeability where a blind inlet won't have sufficient

capacity or isn't appropriate for the situation.
r An erosion control structure where surface waters are diverted to a subsurface system

to prevent erosion from the concentrated overland flow A floodwater storage system is

often incorporated into the design. This type of system is usually referred to as a water

and sediment control basin.

a

a

a

Riser

Underground
Outlet

Minimum ot 1.5 m (5.0 ft)
Non-perlorated Tubing

or Conduil on Each
Side ol lnlet

Figure 15. Offset Riser lnlet

Typical Lenglh
1.5 m (5.0 ft)

30 mm (1tl+ in.)
Washed Gravel

Orifice Plate

Riser
Typical Length

1.5 m (5.0 ft)

IJ}$}wl

mm 1l+

Outlet Orilice Plate

Minimum ol 1.5 m (5.0 ft)
Non-perforated Tubing

or Conduit on Each
Side ol lnlet

Figure 16. On-line Riser lnlet
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[{iscr lni*{s
Use riser inlets lor small {lorvs, especially for poteniial trash problems. To prevent tlash fi'orn
plugging the inlet, be sure the capacity of the holes isn't the limiting factor.

Offset riser inlets frorn the receiving pipe by 1,500 mm (5 ft) using a non-perforated conduit
(see Figure i5). If the riser inlei is installecl on-line, use solid tubing on either side of the inlet
(see Figure t6). Use riser inlets that are clurable, structurally sound, ancl resistant to fire and
roclent damage. Vertical pipes with holes or slots are usecl as inlets.

To act as a catchbasin, the capacity of a surface water inlet must not be less than the maximum
clesign florv in the clrain line. Install a florv control device (e.g. orifice type flow control) in the
Lrase of the riser pipe, if necessary, to control the volume of water entering the subsurface clrain.

The capacity of an orifice plate can be calculated from the following two equations:

r The design head on a riser inlet orifice plate is H = 0.7dr + dz

dt = clepth of the lorv area above the clesign sur{ace elevation to the top of the berm
dz = depth to the orifice plate below the ground level of the low area

r The discharge, Q, of a riser outlet is Q = 2.66 S gl

Q = m''ls

H (heacl on orifice plate) = rn
A (area of orifice) = m'z

For example, a 50 rnm (2 in.) orifice plate is installed in a riser inlet, connected to a 100 mm
(4 in.) tile ar a 0.47o slope. The dimension from the orifice plate to ground level, dz, is 0.6 m
(2 ft). The dimension from ground level to the top of the berm, dr, is 0.9 m (3 ft). The head, H,
on the orifice is (0.7 x 0.9) + (0.6) =1.23 m (4 ft). The area of the 50 mm (2 in.) orifice is
0.002 m'z(3.1 in').'Ihe discharge, Q, into the drain line is Q =2.66 x 0.002 xr/t.Zg = 0.006
m'/s (0.21 ft''/s).

From Figure 3, a 100 mm (4 in.) drain at a gracle of 0.47o has a capacity of 2.8 L/s or
0.0028 m3/s (0.1 ft'ls). The size of the drain pipe controls the flow and an orifice is not
required. This means, however; the inlet will delay flows from higher elevations.

As a variation of a riser inlet, create a surface inlet flush to the ground surface by excluding
the above-ground portion of the riser pipe and replace with a grate (cone or beehive) to prevent
entry of debris into the underground system. Install a marker to identify the location.

E
V;

7
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Grale

Ground Suface

Ditch Bottom

Figure '17. Ditch Inlet

Ditch lnlets
Ditch inlets permit surface water in a ditch to enter a subsurface drainage system (see Figure l7).

. The grade of the ditch has a negligible effect on inlet capacity.
r The crest of the inlet is the same elevation as the ditch bottom.
. Longitudinal bars are spaced on the trash grate to prevent debris entry.
. Install the grate at an approach slope of l:1.
. Install a trash fence upstream from the inlet.
r Estimate the required horizontal width of the unobstructed inlet from Figure lB.

0.3

o.25

o.2

For example, assume a ditch has a design

flow of 0.15 m'/s (5.3 ft'ls) and the design

head on the inlet is 0.20 m (0.66 ft). Enter
Figure IB at 0.20 m (0.66 ft) depth of flow
and determine the flow rate per unit width
of inlet is 0.22 m"lslm (2.37 ft'/slft).The
design width of the inlet is 0.15 = 0.22 =
680 mm (2.23 ft). The width may be

increased by SOVo to 1.02 m (3.35 ft) to
allow for obstruction by com leaves, etc.

0.

E

E
CLoo

0.1

0.05

0 0.05 0.1 0.1s 0.2 0.25 0.3 0.35 0.4

Flow Rate per Unit Width (m3/s per metre)

Figure 18. Ditch lnlet Design Chart

0.45

/
I
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Silt Basins
This type of structure is used as a settling chamber to separate sediment from water and as an
access inspection point to the drainage system (see Figure l9).

r Use down grade from where a drain passes through a problem sandy area.
r Locate, where possible, at permanent fences or in non-cultivated areas.
r If used in cultivated areas, install with the top of the structure a minimum of 450 mm

(18 in.) below the ground surface, and adequately construct to support any load placed
on it by farming equipment.

. Clearly identify the location of a silt basin either on-site with a markeq or record
through details on drawing, GPS location coordinates, etc.

t>

c

B

A

E 1,800 mm (72 in.)

@ooo r' {z+ in.)

pl+oo " 6u in.1

Efi98'g',T,(tt'")

Figure 19. Silt Basin

Base the size of the silt basin on accessibility for maintenance.
r circular structures - minimum diameter of 750 mm (30 in.)
. square or rectangular structures - minimum dimension of 600 mm (24 tn.)
r depth of sediment trap - minimum of 300 mm (12 in.), increase for longer intervals

between maintenance

Catch Basins
Catch basins are covered by a grate and located in low-lying areas. They intercept surface water
and are connected to a subsurface drain for transmitting water to an outlet (see Figure 20).

r For maintenance purposes, circular catch basins need a minimum diameter of
600 mm (24 in.) and square or rectangular catch basins need a minimum dimension
of 600 mm (24 in.).

. Design the grate to prevent plugging by debris and be removable.

r'-' l. 1-; 
'L1,r$,iPi1
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. Position grate vertically or sloped more than 45 degrees.

. Equip them with a sediment trap no less than 300 mm (I2 in.) deep.

. Identify the catch basin location clearly on-site with a marker or record through details

on drawings, GPS location coordinates, etc.
r Equip all catch basins with a full flow restrictor plate that's readily available if liquid

manure or biosolids are applied upslope of the catch basin.

J>

Ground Surface

Figure 20. Catch Basin

Ground Sudace

Grate 45"
Angle Minimum

Blind lnlets
Blind inlets are recommended for

depressional areas where shallow surface

drains are not practical and/or lvhere

surface ponding occurs.
. A 500 mm (20 in.) wide trench

3000 mm (12 ft) long, filled to the

top of the trench with 30 mm

(I/, in.) washed stone, serves as

an excellent inlet (see Figure 2I).
. A geotextile placed horizontally at

300 mm (I2 in.) deep will add to

the life of the inlet, requiring
replacement of only the upper
layer of stone (see Section 2.10).

. Identify the location ofblind inlets

on-site with markers or record

through details on drawings, GPS

location coordinates, etc.

l>
30 mm (11la in.)
Washed Gravel

Ground Surlace

600 mm (24 in.)
Minimum

30 mm (1% in.)
Washed Gravel

<l

rI Non-woven
Geotextile

Non-woven
Geotextile

Minimum
300 mm (12 in.)

Figrrre 21. Blind lnlets
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3.4 f unction Boxes
Use junction boxes to connect three or more drains, connect two drains at different elevations
and serve as a junction where a drain size or drain direction changes abruptly (see Figure 22).

r Base the size of a junction box on accessibility for maintenance:
o circular structures - minimum diameter of 750 mm (30 in.)
o square or rectangular structures - minimum dimension of 600 mm (24 1n.)

' If junction boxes are buried, provide a minimum depth of soil cover of 450 mm (f B in.)
where grades permit and construct to adequately support any load placed on the
junction box by farming equipmeni.

t Design junction boxes to facilitate cleaning and other maintenance. Provide a
sediment trap with a minimum depth of 300 mm (12 in.), and increase depth for longer
intervals between maintenance.

' Clearly identify the junction box location on-site with a marker or record through
details on drawing, GPS location coordinates, etc.

Localion
Marker

)>

- '{t burled, minimur{r''','. 
COVer should be
450 mm (18 in.)

-Ir .-.- i:1.t,\, :.::,.,.'.'i:

Minimum
600 mm (24 in.)

lncoming
Drains

Outlet
Drain

Minimum
300 mm (12 in.)

Conffete Bonom

Figure 22. furrction Boxes

3.5 Relief Wells and Breathers
FIow conditions may improve by installing a breather or vent at the upper end of a very steep
section of main drain and a relief well at the base of the slope (see Figure 23). These accessories
improve the flow in the drain, reduce the hazard of drain failure, and often the need for
changing pipe sizes. Where possible locate relief wells and breathers in fence lines (see Section
2.16). Protect reliefwells and breathers by a screen or mesh, and locate at ground level in fence
rows or where they won't be damaged. Clearly identify the location of relief wells and breathers
on-site with a marker or record through details on drawings, GPS location coordinates, etc.

':Ali
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Breather

Water

Reliet Well

Figure 23. Breathers ancl Relief Wells

Relief Wells
. Wells relieve the pressure in drain lines that might otherwise cause the lines to blow

out and fail.
. Install a relief well near the base of a steep slope where the grade changes abruptly

to a flatter slope.
r Use a relief well to relieve internal pressure where there are surface inlets.
. The diameter of the vertical relief well should be equal or greater than the drain line.
. Relief wells are constructed by placing a T connection in the line and fitting a

vertical riser into the T.

r Exit the riser to the ground surface, and protect the exposed end by a mesh or screen

to prevent the entry of rodents.

Breathers
A breather is a T connected to a short riser in a drain, located at the top of a steep slope to

improve flow conditions in the pipe. Breathers improve flow in long lateral drains in saturated

soil where air is prevented from entering the drain and the drain gradient is usually quite flat.

3.6 End Caps and Plugs
Cap the upper end of each subsurface drain line - if not connected to a structure - with a

tight fitting plug or cap made of the same material as the pipe or other durable material.

3.7 Siphons
Inverted siphons are used where there is a need to run a drain below obstructions such as a

pipeline or road. Common practice is to construct inspection chambers on each side of the

obstruction and a connecting pipe below (see Figure 24).



Tile

Road
Ditch

Tile or CPT

Tile or CPT
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Extra Strength Non-perforated Pipe

Waterway or Ditch

Extra Slrength Non-perforated Pipe

.i Drain.lgc -llsfern S tr u t I u r e s

t'!61n,) Mhntum,

Tile

Road
Ditch

Tle or

Tile or CPT

f>

Well
Curbings

Utility

100 mm
(4 in.)

Minimum

1m
(3.3 ft)

Figure 24. lnverted Siphons
Source: JournaL of Hydraulics, ASCE, 1972 No. I, p. 4.5.

3.8 Drain Crossings
When a subsurface drain crosses under farm lanes, roads, waterways or ditches, construct it of
extra-strength pipe to withstand expected loads and should be watertight (see Figure 25).

Roadway

s{0Nf4 tse8$u

I ,in,,r,,,-i,.;j:;ii iirilji,"rri-i;r,r'i*l,.;f;f 
1j:ij1,, .,,.,,,,.,,' 

'

Figure 25. Drain Crossings
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3.9 lnline Flow Control Devices
Inline flow control devices are specially designed structures to manage the water flow in a

subsurface drain. Often used for water table management, these devices also stop flow in a
drain contaminated from a spill e.g. pesticide, gasoline, manure, etc. (see Figure 26). Pick a

strategic location for control devices for desired objective and to avoid blowouts and flow

restrictions during normal drainage operation mode.

<l

Removable Gates
Used to Control

Water Level

Figure 26. Drain Tile Water Control Device
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4. Utilities nnd Road Crnssinss

The rvord utility in Section 4 includes the rvorks of a public utility, defined in the Drainage
Act, 1990, and the works of a road authority.

4.'l New Utilities Aff*cting fxisting Drainage

Pl;rnrrirrt
Installing pipelines, cables and otl'rer buried utilities on farmland may disrupt existing
drainage systems. The utility must ensure that, after construction, the quality of drainage
within the right-of-way is ecluivalent to or better than drainage in the work area and adjoining
lands priol to construction.

The location of utilities and roads may affect the design of future drainage systems. Before
installing utility works, be sure the utility discusses with olvners the plans for new or aclditional
drainage installations across the proposed right-of-way, so suitable arrangements can be made.
After construction is complete, inspect the tile drainage sysiems carefully to ensure proper repair.

Cons{rricfiln of Litilities Affecling CIpn:n I"]itcilre$
. Install buried utility works at a minimum of 0.75m (2.5 fD below the bottom of the

clitch, and clon't interfere with the flow of rvater in a drainage ditch.
. At the point lvhere a utility work crosses a ditch, protect the ditch banks from slides

ancl erosion.
r Remove all clebris ancl rubbish from the ditch before leaving the site.

(,unstrucli{}n {}i Ljtilil.is:!i i\ii*r:fing l-il* Drairrar:*
The utility is responsible for the repair of all subsurface drains damaged by their construction
work, on or off the right-of-way or work area.

Repair clamaged, cut or removecl drains irnmediately so the system will function properly, or
cover the ends to prevent the soil entry. If ihe drain pipe is clamaged, broken or collapsed, or
the grade is altered, relnove the pipe to t m (3.3 ft) beyond the affected area, and replace rvith
new pipe of the same size and on the design gracle.

Where a work area extends over land containing lateral subsurface drains, the utility work on
the sur{ace must not aclversely affect the subsurface drains thlough breakage or collapse of
pipe. This can be checkecl by:

r visual inspection up the pipe using a strong light where the distance does not exceed
l0 m (33 ft), or

r inselting a 75 mrn (3 in.) diameter probe through the pipe for the r,vidth of the r,vork area
to ensure there is no drain failure or blockage through tubing collapse or tile breakage
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Where a utility work crosses under a drain line, ensure a minimum clearance of 50 mm (2 in.)

between the invert of the drain line and the top of the utility work. If it crosses over a drain

line, a minimum clearance of 50 mm (2 in.) is required between the top of the drain pipe and

the bottom of the utility work.

Where a utility work crosses under a drainage system, tamp the fill below the drains and

compact to the same density as the surrounding soil. Use well-pulverized soil, free from stone,

debris or frozen lumps. Shape and plane the trench bottom to the original grade, and place a

satisfactory support under the drain. Blind the drain pipe with 100 mm (4 in.) of stone-free soil

and backfill the trench, Ieaving a minimum crown of 200 mm (B in.).

Drain crossings are the portion of disturbed subsurface drain across the utility work excavation.

Il'crossrng"s are wider than ',j n (10 ft)
. use metal pipe or other high-strengtho continuous, rigid pipe (clamp joints with regular

manufactured connecting bands) or a pipe of larger diameter than the drain pipe
r install and tamp the backfill so it won't be crowded out of line by vibration or frost
r seal the joint at each end with concrete

lf crossings are less than 3 n? {10 ft)
. lay drain pipe on a satisfactory support
. use additional support in unstable soils

Where the utility work excavation has cut a series of lateral drain lines, construct a new main

drain parallel to the upstream side of the utility work, or right-of-way easement with a

minimum number of crossings of the utility. Construct a silt basin at the downstream side of the

right-of-way for each drain crossing. Be sure the upper end of severed drains are closed tightly
with an end plug.

Carefully inspect all drain lines prior to backfilling to ensure pipes are on gradeo correctly

aligned and properly installed. The allowable variation from grade must be not more than

specified in Section 7.6.The ground surface should be graded to eliminate depressions where

water might collect.

4.2 New Drainage Affecting Existing Utilities
Third-party contractors are the greatest threat to buried utilities. Pipelines companies are

required to establish monitoring programs to verify pipeline integrity that follow the requirements

established in the Canadian Standards Association Standard 2662 Oil and Gas PipeLine Systems.

Planning Your Drainage Tile lnstallation Work
e Contact the utility company in advance of the tile drainage work and advise them of

the site plans for installing new or modified tiles.
. Arrange for locates to verify the horizontal and vertical position of the buried utilities.

Stakeout and crossing inspections are provided free of charge by utility companies

when arranged in advance of work commencement.
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Discuss the adclitional work and cost implications of crossing the buried utility with
the company before work starts. Utility companies understand the implications of
altering conventional drainage systems. Ensure there's a mutual understanding about
cost-sharing arrangements for the work. This can only be determined by submitting
plans and estimates before starting work.
Avoid the installation of tile runs within the utility easement in the design of tile systems

Future utility maintenance activities can damage tile facilities. Header pipes can be

positioned along the right-of-way boundaries to collect drainage from individual runs.
Design the tile drainage system to minimize the number of iile runs crossing the buried
utility. Use a larger header pipe to facilitate a single crossing of the buried utility.
Maintain the following minimum clearance from the buried utility for drainage system
crossings:
o 50 mm (2 in.) for plastic tiles
o 300 mm (12 in.) for culverts
o 750 mm (30 in.) for ditches

lnstalling Tilc r:n thc Right-ot-!V;rv
Drainage system designs must be submitied to the utility for approval. The utility company
usually responds to a crossing request within l0 working days. Start by obtaining written
permission from the utility company. Their objective is to allow drainage work to be completed
while ensuring the utility is protected from damage by construction equipment. Utility
companies also want to avoid impacts or damage to the drainage system that may be caused by
future utility maintenance along the easement.

After approval is received, contact the utility at least three rvorking days in advance of
starting work near the easement. Notify Ontario One Call (1-800-400-2255,
www.onlcalL.com) or the utility company directly.
Ensure an inspector is present when work takes place on the utility easement. A
crossing stakeout is per{ormed when the work begins, and the property owner and
contractor will sign the form.
Hand dig to expose the buried utility before beginning mechanical excavation. I(eep
mechanical excavation more ihan 600 mrn (24 in.) away from an exposed utility.
Where drains won't go over or under a rvork without a deviation from grade, lower the
work if the utility can be disrupted, or construct an inverted siphon (see Figure 24).

a

a

a

a

a
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5. Drain Design Considerati*rns and
Problsrn Solutions

5.'t {ieneral
Certain property features can create problems with a tile drainage system and must be
consiclered cluring the design of the system. This section iclentifies some of these features and
provides recommenclations to minimize future problems. If these features result in problems to
the tile drainage system, this section also provides recommendations to improve the problem.

5"2 Tree Roots
If tile drains carry water for prolonged periods during the growing season, they can be plugged
by tree roots.

Dtisiun {--cnsi rlq:r;r t inrrs
r Route the tile at least 30 m (100 ft) ar,vay from r'vater'-loving trees snch as wiliolv, soft

maple, elm and poplar; ancl at least 15 m (50 ft) away from all other trees.
r If rerouting isn't possible, remove water-loving trees for a clistance of 30 m (100 ft)

from a drain which carries water during the growing season for a prolonged period.
Other tlees need a clearance of 15 m (50 ft) frorn a drain. Refer to OMAFRA article,
Farm Tile Droins and Tree Roots, tutuw.ontario.ca/omo.fra

r If a tree can't be removed, or the drain rerouted, use continuous non-perforated pipe
for a distance of 15 m (50 ft) on either sicle of ihe tree.

. Fruit trees are not incluclecl in these recommendations. Locate a heacler clrain at the
higher end of an orcharcl to intercept prolonged surnmer flow in lateral clrains.

It Yuu Errt'r:rllrrtct' lh+t Pr*hlun
If a tile clrain becomes blocked lvith tree roots:

. remo\re and replace the section of blockeci tile

. remove the tree causing the problem, or
t replace the tile using continuous non-perforated pipe for a clistance of 15 m (50 ft) on

either side of the tree

5,:J Quick$ftnd
Qr-ricksand is a condition - not a soil type - that usually occlrrs in small areas rviihin a fielcl
and never the entire field. The upward pressure of groundwater on fine sand or silt prevents
soil from settling firmly together. The soil's loss of bearing capacity may adversely affect the
grade of the clrain and the life of the system because the soil can't support an unconfined load.

tr.)csiqn ilnnsirl*ratilrns
r Install drains when subsoil conditions are dry, if possible, or
r Permit all areas with quicksand to drain through an open channel or a sacrificial tile

before laying the permanent drainpipe, or
r h.rstall tile on a solid bedding to provide a stable slrpport.

rl
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lf You Encounter the Problem
Replace drainpipe if quicksand adversely affects the grade on a section of tile enough to

disrupt the gravity flow of water.

5,4 Unstable Soils (need for cirain protectiorr)
Many fine sand and silt soils are unstable at drain depth because particles are non-cohesive,

move easily when saturated and may enter the drainage pipe. Water from the surrounding soil

enters from below the pipe, and soil particles (fine sands and silt) carried by the water are

deposited in the pipe. This occurs shortly after the tile drainage system is installed because the

soil surrounding the pipe is loose and any pre-existing soil structure is destroyed. Soil material

found in the drain pipe is often coarser than parent material because finer soils particles have

washed away. Initial installation is a very critical period. Self-cleaning drain grades are usually

not feasible in unstable soils. Drains won't flush out naturally when the depth of sediment in

the pipe exceeds 20 mm (% in.).

Design Considerations
Check the county soil map to determine the subsoil characteristics of the area. Just prior to

installation, dig test holes to below drain depth and note if the soil and water is unstable. If
still concerned after completing these steps, test if subsoil material is likely to enter a drain

and determine if envelope filter protection is needed. The following simple test is an indication

of need. It's positive when failure occurs. Be sure to conduct further tests if failure doesn't

occur during the test.

1, Cut the top and bottom from two metal coffee cans and solder the two cans together to

create an open cylinder 280 mm (f 1 in.) long and about 100 mm (4 in.) in diameter.

2. Cut the centre out of the plastic lid to leave a 12 mm (% in.) retaining ring.

3. Fit a circular stiff screen having openings of 2-3 mm (% in.) in the retaining ring on

the bottom of the can. Place the can on a flat surface.

4. Take a sample of moist soil from drain depth and gently place it on the screen inside

the can.

5. Tamp, using a25 mm (1 in.) tamper, the soil to the density of the parent material to a

depth of 25 mm (f in.).
6. Raise the can about 6 mm (% in.) off the flat surface.

7. Slowly pour water into the top of the can but don't erode or wash the soil. Add water to

a depth of 185 mm (7 in.).
B. If the water doesn't wash out the bottom after being left undisturbed for l5 minutes,

the drain probably does not require a filter envelope.

9. Test suspect soils in a commercial soil laboratory.

lf drain filter protection is required
The types of filter material now available in Ontario provide protection for most problem soils

provided the soils don't contain a large proportion of fines. Filter failure can also occur through

sealing by fine silt and clay particles, and by iron and manganese oxides and sulphates, Filters

also fail by mechanical tearing and abrasion. Roll and unwrapped filter materials rely on good

field installation for good performance.



5 L)rain Design ConsirJeralions and Frablen Salutians

Drain protection material on the market:
r Filter cloth material (sock) such as a polypropylene or polyester knitted woven

material is applied to plastic drainage tubing at the plant.

' Pipe wrap material used for larger pipe may be geotextile or filter cloth. Ensure the
entire pipe is securely wrapped.

r Graded gravel envelopes are another option, but are expensive.

f ilttr consider;?tiil,t?
r Weather and storage deterioration affect filter material. Protect filter wrapped drainage

pipe from ultra-violet radiation of the sun and install as soon as possible. Heat
generated within maxi-coils adversely affects the life of the filter. Storage in wet
conditions may promote fungus growth on filter material.

r Some cost savings are possible in soils where drains require filter protection, by
installing non-perforated corrugated plastic mains. Install a 100 mm (4 in.) drain,
protected with an envelope filter, parallel to the main drain if some drainage is required.

. It's not practical to design a manufactured filter for a narrow range of grain sizes.
A conservative stability criteria giving protection in the critical particle size range is
that the 507o size ofthe grain size distribution curve is not greaterthan the average
diameter of filter opening. If the average opening of filter cloth is 0.15 mm (% in.),
then the drn/0.15 = 1.0, and the d.,, is 0,15 mm (%in.).

If filter protectiott isn't required, hut ser{iment migration inta the tile rra1, otcur
. Design and install the tile with as much grade as is available.
r Don't install tile, or remove installed tile because it can't be left unconnected.
. Be sure construction in these problem soils takes place during dry periods.

lf You Encounter the Problern
o When a tile is blocked with sediment, investigate the system to locate the source of the

sediment and correct the problem. Replace or abandon the section of blocked tile.

5.5 lron Ochre
Ochre, an iron oxide, affects about 27o of drainage systems in Ontario. It occurs in two classes
of soil - very open soil such as acid sand, and soil in bottom land with perennial groundwater
that produces anaerobic conditions making iron ochre soluble in drainage water. Subsurface
drainage systems in soils with available soluble iron (Fe+3) and organic matter are adversely
affected by bacteria-forming iron ochre in pipe drain openings and inside the pipe.

Ochre accumulates through chemical or microbiological process, or both. It's a natural
condition usually found where new land - sandy in nature with high organic matter - is cleared
and drained. Recognized by brilliant red accretion at drain outfalls, iron ochre can seal drain
openings very quickly.

Design Consideratiorrs
t There's no solution as iron ochre is caused by changes in chemical condition within

the soil profile, and it's difficult to clearly identify areas where this problem may occur
in advance.
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lf You Errcounter the Problem
. Replace or abandon the original system when it fails

5.6 Blowouts and Cave-ins
Blowouts in a field are recognized by a hole at the surface above a drain. Blowouts can occur

due to:
. blockage of the pipe (roots, collapsed pipe, etc.)
. excess hydraulic pressure in the tile due to steep upslope grade
. excess hydraulic pressure in the tile due to inadequate tile size

Design Considerations
o Ensure tile is properly sized to handle flows.
. Incorporate a reliefwell into the design, or use larger tile, ifit's suspected that a particular

tile installation will result in excess hydraulic pressure due to steep upslope grade'

lf You Encounter the Problem
r Inspect the field surface regularly for blowouts and cave-ins, and repair the drain pipe

for any problems found.
o Consider installing a relief well to relieve excess hydraulic pressure if the blowout was

a result of a steep upslope grade.
. Consider installing additional tile for added flow capacity if the blowout was a result

of inadequate tile size.

5.7 Manure, Biosolids and Waste Water
Organic growths in field drains can obstruct the flow of tile drains. These include manure'

biosolids, septageo milkhouse washwater, etc. reaching the drainage system through soil

macropores or direct drain connections.

Design Considerations
r Locate drainage pipe away from manure storages or barnyards. Refer to regulations

under the Nutrient Management Act, 2002, for the distance tile must be located from

various structures.
. If existing tiles appear to contain nutrient contaminants or organic growth, don't

connect these tiles to a new drainage system.

lf You
a

a

a

a

Encounter the Problem
Replace tile drains obstructed with organic growth, as needed.

Apply nutrients needed for crop production at rates recommended by best

management practices.
Apply manure at volumes and methods recommended by best management practices

and in accordance with the requirements of the Nutrient Management Act, 2002.

Discharges from septic tanks, grey water discharges, milkhouse washwater, silo

effluent, etc. must not connect directly to the field tile system.



.i Drain Desi.gn (i;nslileralions and I'roblen Solufions

5.8 Plant Roots
Roots of commercial crops don't usually penetrate into field tile drains. However, when drains
carry water during dry periods, crops such as alfalfa, brome grass, rye grass, canola, sugar
beets and sometimes corn may create problems when their roots enter the drain. While these
roots can cause blockages in the tile, they usually wash out of the drain when the plant dies.
Horsetail (Equisetunr) has a very deep root system and frequently will plug drains.

Design Corrsiderations
o There are none, but ensure landowner is aware of the potential problem

lf You Encounter the Problerrr
. Avoid growing any problem-causing crops.
r Flush the roots from the tile using low pressure jet cleaning.
t If the blockage persists, remove or replace the blocked section of tile, and consider

replacing the problem area with a larger diameter drain pipe.

5.9 Soil Management
An important component of an effective tile drainage system is the ability of gravitational water
to flow through the soil to the drain tile. Two types of soil conditions may cause drainage
problems - soil management problems and slow drainage in new installations.

Poor soil management restricts water movement through the soil to the tile drain. Examples of
these soil management problems include:

r soil compaction of the surface layer
r soil compaction at the plow layer for sandy loam soils
r complete inversion of the plow furrow which seals the layer below

Field drainage systems don't always provide a complete answer to a drainage problem. It's
important to encourage water movement in the soil, even after drainage. Tile drains don't pull
water - they receive water that gravitates to them. Water movement through compacted and
puddled soil layers is very difficult.

Newly installed tile drainage systems often take a few years to reach peak performance. This
occurs most commonly with systems installed in land parcels that haven't been tile drained
before and where the water level in the soil is close to the surface most of year. The high natural
water table limits earthworm and root penetration into deeper levels, and encourages the soil to
settle tightly together. Both factors limit the immediate effectiveness of tile drainage system.

Design Considerations
r There are none. It's the landowner's responsibility to ensure soil will respond to tile

drainage, and the contractor's responsibility to install the tile professionally.

'-I
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lf You Encounter the Problem

For soil ma,rl'geme,rt problems:
. Improve compaction of the surface soil layer with tillage and cultural practices.
. Reduce the effects of deeper soil compaction through deep tillage or plant deep-rooted

crops such as alfalfa and red clover.
. Refer to OMAFRA Best Management Practices for Soil Management, BMP No. 6.

For slow'drainage in new tile installatians:
r Use best management practices to improve soil tilth'
r Take no immediate action - soil drainage will improve over time as earthworms create

large pores and cracks form, creating flow paths to the drain tile. It may take from

5-10 years to reach optimum drainage.
e Plant deep-rooted crops such as alfalfa or red clover. The roots create pathways in the

soil for the water flow.
. Improve pathways for water to move to the tile with subsoiling. It's effect may be short

term, and be careful to do it correctly and under proper conditions so the problem

doesnot worsen.

5.10 Organic Soils
Thin layers of organic soil over sand or over heavy clay soil don't usually drain.

Design Considerations
. Avoid installing tile in these conditions.

lf You Encounter the Problem
. The land is best used for grass or pasture.
r Deep plowing to mix the soils won't alleviate the problem
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S" fulaterials and Standards

fr.'l ilen*ral
Use material in subsurface clrainage systems that meet the requirements of the relevant
Standarcl. Advise coutractors of any cleleterious chemicals thai may be in soil where the
clrainage system is installecl. Don't install concrete pipe in soils containing sulphate unless the
pipe is manufactuled using sulphate resistant concrete. Examine soils containing traces of iron
to ensure the proposed drainage system is effective in these soils (see Section 5.5). Refer to
OMAFRA Factsheet, Drain ProbLems, Order No.B4-017.

Use stlaight clay ancl concrete clrain tile that's approximately circr-rlar in cross-section. Be sure
encls at'e square and the inside sur{ace smooth. Avoid pipe rvith cracks, broken pieces and
checks that decrease strength or let soil into the drain. Use sewer pipe or corrugated steel pipe
where drain pipe may be crushed from Ioads applied at the surface by machinery or other
traffic, or if frost is a problem.

6.2 Clay Draim l"il*
lVlanufacturers in Ontario adopt the following recommendation for voluntary use: that standard
clay drain tile meets all American Society for Testing ancl Materials specifications as set out in
clesignation C4 (clay drain tile) ancl Designation C49B (perforated clay drain tile).

5..1 Conrrete Draiqr filsl
Manufacturers in Ontario adopt the following recornmendation for voluniary use: that concrete
drain tile meets the specifications as set out in American Society for Testing Materials
Designation C4l2 (drain tile).

S.4 Corrugafer{ Pla*tic Drairuag* Tufiing
Plastic tubing manufac]turers voluntarily adopt the Land Improuement ConLractors oJ Ontario -
Standard Specffication Jbr Corrugated Plastic Droino.ge Tubing, 2006 for use in Oniario.

6.5 fittings
r Use fittings to facilitate the construction of a subsurface drainage system and improve

its effectiveness, maintenance and eificiency.
. Fittings include: Ts, cross-Ts, Ys, encl plugs, end caps, bends, elbows, reducers, clay

tile to plastic tubing adapters, adapters for changes in diameter and coupling for
Iengths of plastic tubing.

r Use strong fittings that are compatible betrveen manufacturers used.
r Use corrugated plastic tubing couplers that meet tensile forces specifiedinthe Land

Improuement Contractors of Ontario - Standard Spectftcationfor Corrugated Plastic
Drainctge Tubing, 2006.
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6,6 Envelope and Filter Materials
Many soils are unstable at drain depth from upward water pressure, fine non-cohesive soils and

fine organic materials. An envelope sock produces a hydraulic benefit, and the envelope

material restrains the entry of base soil material which surrounds the drain. Experience has

shown that soils, such as fine sandy loams and some silts, with a single grain structure in the

range of 50-250 microns are susceptible to erosion into drains.

Completely surround the drain pipe with the envelope to prevent particle movement

into the drain.
Use envelope material suitable for underground use with a long life expectancy

(see Section 7.3).

Thin synthetic filter materials deteriorate in sunlight. Check the date on the

production tag to ensure it wasn't stored too long.

Use material with permeability as large as the design criteria will permit while still
retaining soil material.
Repair or replace any envelope material damaged in transit, storage or during

construction.
Install drains in sand and silt soils only under dry conditions, or when the water table

is at the lowest elevation. Envelope materials can plug immediately when installed in
sand and silt soils with a high water table (see Section 7.4).

6,7 Geotextiles
Geotextile materials are synthetic products used in land drainage to improve the drainage, or

improve stability of a structure or the soil. The most important use for geotextiles is a base

material between the soil and armour to prevent bank erosion and prevent mechanical failure

at outfalls. Geotextiles are also used for vertical drainage as a substitute for gravel.

a

a

a

a

a

a
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7. Construction

7.1 Ceneral
This section of the guide defines the minimum standard of work the Ontario Ministry of
Agriculture, Food and Rural Affairs considers satisfactory for the construction of subsurface
drainage systems used to drain agricultural land.

Install all agricultural tile drainage systems in accordance with the Agricu"hural Tile Drainage
InstaLLation Act, 1990. The Act requires the licensing oftile drainage contracting businesses,
their equipment and equipment operators. Landowners installing tile on their own property
with their own equipment are exempt from this legislation.

This section is not a complete specification since conditions vary across Ontario. Work
conditions may dictate the use of other construction practices, equal to or higher than this
guide, to meet specific performance criteria. Landowners may impose more rigid requirements
but lesser requirements are not accepted.

Ensure workmanship, materials and methods of construction conform to industry standards and
practices. If a pit excavation is required to observe the standard of workmanship or materials,
the contractor must make labour available for this work.

Review other sections in the guide that apply to the construction section before work is done.

7.2 Safety
r Contractors mlrst comply with existing federal, provincial and municipal laws, with

particular attention to the Occupational Health and Safety Act, 1990, and regulations.
r Protect people working in a trench from cave-ins, ensure excavations are safe and

adequately supported, and don't allow anyone to work alone in a trench. Refer to
Regulation 213191 of the Occupational Health and SaJbty Act, 1990.

r Erect safety barricades and warning signs where there is public access to drain construction.
. Adopt systems of work and use equipment that is safe ancl won't risk people at work or

others affected by the activities of workers, within reason.

' Call before digging. Identify and mark the location anil depth of underground utilities
before conslruction.

r Avoicl hazards by protecting moving parts of the drainage machine with proper guards.
, Don't permit casual observers close io construction operations.
t l(eep livestock away from the field rvhere construction is in progress or rvhere trenches

are open.

7.3 lnspection and Hailtlling of Material
Contractors must inspect drain materials before and during installation. All material must be
satisfactory for the intended use and meet the material requirements in Section 6. Protect
material from hazards and exercise care during handling to avoid damage to the material.
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lnspection Before lnstallation
. Examine material for damage after delivery to the site. Return damaged or

unsatisfactory material to the supplier.
. Keep clay and concrete pipe away from flooding. Stockpile it on suitable material to

eliminate direct ground contact during periods of freezing and thawing.
r Protect coils of plastic pipe from damage and deformation.

During lnstallation
r Ensure contractors do final inspection of all pipes. Reject any defective or damaged

clay, concrete or other rigid drain pipe. Cut out defective or damaged sections of

plastic pipe and join the tubing in accordance with Section 7.13.
. Install perforated plastic tubing when plastic tubing is used, unless otherwise specified

on the plan.

7.4 Working Conditions
Install drains during favourable working conditions - usually between May and October - and

ideally during June, July and August'

Avoid installing a drainage system in saturated land surface conditions and very wet

soil profiles as it greatly diminishes the drainage system response.

If the drainage system can't be installed during dry soil conditions, the system may not

per{orm effectively until the internal drainage of the soil is re-established.

If soil conditions are extremely saturated, delay installation until conditions are

favourable.
Be careful when using a drainage plow in wet conditions on fine-textured soil. If the soil

surface doesn't heave substantially, soil structure and drainability will be impaired'

7.5 Control of Direction
Fix horizontal direction or alignment to ensure lateral drains are straight and parallel as

topography allows and where uniform depth can be maintained. The tolerance for horizontal

alignment of lateral drain lines intended to be parallel is 3Vo of drain spacing.

Change horizontal direction to maintain the specified grade, not impede the flow of water

because of excessive roughness and allow tile joints to be fitted according to soil conditions.

Horizontal direction may be changed by one of the following methods:
r Construct the drain on a gradual curve so the drainage machine can install the pipe in

the trench while maintaining grade.

r For concrete or clay tile systems, construct a gradual curve by shaving the inner side of

the curve and chipping the drain tile. The radius of curvature is not less than 1.5 m (5 ft).

r For plastic tubing, make directional changes without fittings, provided the centre-line

radius of the bend is not less than five times the tubing diameter.
r Use manufactured bends or fittings so the change in directions is a smooth curve.

r Use junction boxes and silt basins.

a

a

a

a



7 Construttiort

7.6 Control of Grade
r Install all drains to a predetermined grade and line, and constantly maintain grade

control during installation.
r Construct the grade so the drain provides the capacity required for the drained area.
r A variation in grade is tolerated where the actual drain capacity exceeds the required

capacity.
r No reverse grade is allowed (see Figure 27A).
r Grade tolerances are specified by the regulations under the Agricuhural Tile Drainage

Installation Act, 1990. Do not deviate the constructed grade from planned grade by
more than l57o of the internal diameter for drain sizes of 200 mm (B in.) or less, or
IOVo of the internal diameter for diameters greater than 200 mm (B in.) (see Figure
278). These deviations are allowable, provided they're gradual over a distance of not
less than l0 m (33 ft) (see Figure 27C) and don't occur consecutively both above and
below grade in any 30 m (f00 ft) length of drain (see Figure 27D).

B GroundSurface

Tils ---aie CPT
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A = 15% ol D il Ds200 mm (B in.)
A = 10% ot D il D>200 mm (8 in.)
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Must be

A

>10 m (30

Design Grade

Figrrre 27 - Allowable Variation in Cracle

7.7 Laying Pipe - General
r Use an installation method that's compatible with the drainage system design and the

existing soil conditions.
t Install drains to the design depth, true to line and gradient, and the trench bottom

formed to secure the pipe in a straight line.
r Ensure the bed is firm and free of loose soil.
r Support drain pipes with a formed bottom - e.g. curved, v-shaped or trapezoidal.
r Avoid laying pipes on soil backfill or in slurry and secure them to avoid displacement

before backfilling the trench.
t KeeP the inside of the drain pipe clean during construction, and remove all soil and

debris before laying additional pipe.
r Avoid stretching or compressing plastic tubing by more than 77o of its normal length.

Grade
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Corrugated plastic drain tubing is affected by temperature.

o At colder temperatures, plastic tubing becomes stiff and less flexible - be careful

when uncoiling rolls and installing tubing.
o At very warm temperatures, plastic tubing deflects, stretches and compresses

more easily - be careful when handling under these conditions.

Clay or Concrete Tiles
. In all soils, make the opening between clay or concrete tile wide enough to permit

entry of the design flow but small enough to prevent entry of soil.

o Make the maximum joint spacing 3 mm (% in.), except where special conditions

indicate a wider spacing.

o Cover joints with protective material where joint spaces between adjacent drain

tiles exceed those such as on the outer side of a curved drain.

o Lay perforated tile with the greatest number of perforations closest to the bottom

of the drain - or make the drain deeper.
r When shale rock is at grade level, excavate the trench approximately 75 mm (3 in.)

below grade level and fill to the planned grade.
o When the trench is excavated below design grade, fill to grade with small gravel or

well pulverized soil and tamp to provide a firm foundation for the pipe'
r Install drain tubing so surface and earth loads don't deflect tubing more than 20Vo of

its normal diameter.
r Provide a suitable plug at the upstream end of each pipe to prevent entry of soil into

the drain.

7.8 Laying Pipe - Open Trench lnstallation
Cut drain trenches to the design depth, true to line and gradient, and shape or groove the

trench bottom to bed, fit and secure the drain pipe. Ensure trench width allows sufficient space

to join tubing and do other minor work in the trench. Start trench construction at the outlet and

proceed up slope.

Be sure the width of the trench (measured at the top of the pipe) gives enough clearance

between the trench wall and where the pipe is laid, for blinding material to fill the space under

the haunch of the pipe and provide lateral support for the drain pipe.
r Maintain a minimum clearance on each side of the pipe of 75 mm (3 in.).
r Take special precautions to protect plastic tubing from failure by deflection when laid

in shallow, deep or wide trenches (see Section 2.15).
o Protect plastic tubing from deformation and floating in wet soil conditions.

7.9 Blinding and Backfilling the Trench
Inspecting the installed drain tile may be required prior to blinding and/or backfilling.

r Ensure required drain pipe protection, such as filter, envelope, or stone material, is in
its proper place before blinding.

r Connect existing drains, as required, into the new drain pipe before blinding.
. Re-align any tile that is misaligned from trench waII cave-ins before blinding.
. Rectify any deviation of the drain pipe grade, from foreign materials, before blinding.

a
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lllinding
Blinding ensures the pipe and any envelope material remains in place and provides adequate
cover to protect the drain pipe from the backfilling operation.

. Blind drain pipe by placing selected material, not more than 40 mm(l% in.) in size,
preferably top soil around the pipe.

r Blind all tiles before backfilling, especially where there is bulk clumping of backfill
into the trench.

. Blind the drain pipe immediately after installation by hand shovel or mechanical
means. Ensure the pipe and envelope material remains in place.

r Where clay tile is subject to frost, make the depth of blinding 300 mm (12 in.).
. All pipe sizes benefit from compacting the bedding and blinding material along the

side walls of the pipe, where allowed.
r Use loam or clay soil (if available) for blinding material on steep grades or where the

topsoil contains fine sand.

Backfilling
Carefully backfill trenches with excavated material placed so that pipe is not damaged or
displaced.

. Backfill all open trenches at the end of each day.
r Cover the exposed end of the drain at the end of each day to prevent the entry of

debris or sediment in wet conditions.
r Ensure fill is firm and not compacted enough to prevent the passage of water to the pipe.
. Fill all trenches to a level sufficiently above the surface of the ground to allolv

for settlement.
. Do not run a wheel up and clorvn the trench to compress the backfill as this could

damage the installed pipe.
r Have traffic cross the trench on the same path each time, and avoid random crossing

in several locations.

7.10
a

Laying Fipe - Plow lnstallation
Construct an opening in the soil using drainage plow equipment with a smooth trench
bottom, and maintain the opening uniil the drain pipe is properly installed.
To provide structural strength, shape the trench bottom to closely conform to the
outside diameter, or groove to beil, fit ancl secure the drain pipe.
Protect plastic tubing from deformation and floating in wet soil conditions.
Do noi run a lvheel up and down the plow trench buildup as this could damage the
installed pipe.

Have traffic cross the plow trench on the same path each time, and avoid random
crossing in several locations

a

a

a

a

7"11 Construction in Non-cohesive Soils
r Non-cohesive soils - including fine sand and possibly some silt - require special

construction features depending on soil type ancl conditions.
r An unstable open trench wall or fluid soil conditions in saturated silt or sand can

cause the trench sidewalls to cave and prevent the drain pipe from maintaining
alignment. Pipes must be protected until they have been properly laid and blinded
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Where the trench bottom is unstable such as in fine sandy soil, prevent sediment from

entering the drain and provide a firm foundation for the pipe by wrapping the joints or

providing a filter envelope.

Protect tubing from floating off grade when installing plastic tubing in saturated soil

conditions.

7.12 Existing Drains
r If existing field drains carrying sewage or farmstead waste are encountered during

construction, don't connect them to the drainage system'
r If existing field drains encountered during construction are free from sediment,

connect directly to the new system, or connect indirectly with permeable fill carried up

or down to the level of the old drains.
r If existing field drains encountered during construction have sediment deposits but

will carry water, connected indirectly to the new drain with permeable fill carried up or

down to the level of the old drains.

7.13 Connections
r Use manufactured ! Y, couplers, adapters or elbow fittings for connections at the

junction of two drains.
o Make plastic tubing connections to clay or concrete drain tile using plastic

adapters manufactured for this purpose.

o Make plastic tubing connections with plastic tubing using manufactured plastic

fittings designed for the type of connection made'

o Remove a proper length of plastic tubing to allow for a secure connection fit.
o Use a junction box or catchbasin to connect multiple drains together. Securely

fasten and seal all connections (see Section 3.9).
o Ensure all fittings are compatible with the pipe used.
e Use a plastic coupling when joining lengths of plastic tubing to secure the ends of the

tubing in proper alignment and prevent the joint from separating during installation'
. When making connections by cutting a hole in the main drain, be sure the connected

pipe doesn't protrude into the drain and obstruct water flow.

o Make each connection with manufactured connectors to ensure that capacity or

structural strength of the main drain is not compromised.

o Make each connection at or above the centre of the drain.

o Make the cut hole consistent in size and shape to allow a good fit for the

manufactured connector.

7.14 Connections to Municipal Drains
o Obtain approval from local municipalities responsible for the drain for each connection

to a municipal drain (Drainage Act, 1990, Section 66)'
. Do not directly connect lateral drains to a municipal drain, except through a sub main.

o Avoid obstructing the flow of water in the drain with any connections to a municipal drain.

. Use pea stone backfill, filter cloth or mortar for structural support around connections

to closed municipal drains.
r Include well-constructed outfall structures with connections to open municipal drains,

as indicated in Section 7.17.

a
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7.15 Site Clean-up antl RestoratiCIn
. Site clean-up ancl restoration is a landowner responsibly (see Section 1.2).

7, l6 lnspection
Conduct inspections during construction to ensure conformance with plans and specifications
For inspection purposes, under the Agricultural Tile Drainage InstaLlation Act, 1990,the
contractor provides equipment and services required for the inspection.

The following items should be inspected:
. Quality of pipe (Section 6)
r Drain location (Section 7.5)
. Pipe depth and grading (Sections 2.16 and7.6)
r Trench width at top of pipe (Section 7.8)
. Joint spacing and alignment of drain tile (Section 7.7)
. Laying pipe (Section s 7 .7 to 7 .9)
r Connections (Section 7.12)
. Blinding (Section 7.14)
. Backfilling (Section 7.14)
. Filter, envelope, stabilizing materials and placement (Section 6.6)
o Outfalls (Section 3.2)
r Auxiliary structures (Section 3)
. Recording of alterations to the original plan (Section 2.8)

Correct the problem ifa drain pipe is not installed to specification. Ifthe deviation fiom specification
occurs along the whole length, install a new drain pipe and don't attempt remedial measures. If
the cleviation occurs only over a section of the drain pipe, just replace the affected section.

7.1 7 0utfall Structures
Protect drains discharging into a ditch with a length of continuous rigid, non-perforated end
pipe (see Section 3.2). Provide ultra-violet protection for plastic end pipes.

o Install the end pipe as soon as the trench is constructed.
r Follow end pipe diameter recommendations in Table 9.

' Attach a hinged grate to the end pipe, r,vith grate openings that don't exceed 25 mm (l in.).
r Ensure the outfall is a minimum of 300 mm (f 2 in.) above normal water level and

extends beyond the toe of the slope.
r Control erosion at the outfall.
r Place backfill at the outfall in 75 mm (3 in.) layers and tamp well for a distance of

5 m (16.4 ft) from the outfall to the same density as the surrounding soil.

' Seal the joint between drain pipe and end pipe securely using filter cloth and a coupler
r Offset the subsurface drain from the centre line of a surftce watercourse by one-third

the width of the watercourse.
r Place geotextiles under bank erosion control materials for drainage and stability.
r Install an erosion control structure when a surface rvatercourse enters the ditch at the

same location as a subsurface drain.
o In areas where fine sand or iron compounds may enter a drain, consider an individual

outfall for each drain.
r lnstall permanent markers showing the location of the outfall structures.
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lB.1 ilxistimg Sufurur$;cc*r Drairas
Carefully examine any existing subsulface drains to be usecl as an outlet for a clrainage sysiem
Ensttre clrains are functioning properly ancl free from clefects which may cause them to fail.
Existing clrains must be able to provide sufficient capacitv to carry the aclded flolv from the
proposed dr-ainage systeln, ancl plovicle enoug]r clepth to install all clrains in the nerv system at
their optimum depth.

{t-2 Pric/at* t}perr [flfetrta:s
Open ditches provide an aclecluate outlet for surface ancl sr.rbsurface drairrage rvhen the
drainage area is less than 200 ha (500 ac) and the clitch-bottom slope is greater thanO.05o/o,
ancl lvl'ren these recornmenclations are follolved.

' r\ rninimum clistance of 300 mrn (12 in.) beiween the bottom of the tile outfall ancl the
normal water level, if available.

r ltrcrease this clearance to 450 mm (18 in.) if the ditch is in soil subject to erosion and
deposition.

r Minimurn bottom wiclth of the clitch is I m (3 ft).
r Limit maximum side slopes for unprotected clitch banks to ratios listecl in Table 10.
. Design lbr as uniform a cross-section as possible.
. Revierv existing channels in sirnilar material to verii'y the stability of a selectecl side

slope ratio.
r Increase tl.re side slope latio rvl'ren ditch banks lemain submergecl. Ensure side slopes of

an open ditch are not steeper than the angle of repose of the soil the ditch passes through
. Ditches of small section neecl frecluent cleaning.

For rvatershed areas greater than 200 ha (500 ac), indiviclually clesign ditches that serve as

orrllets lor florv antl capacily.

Ial:le til. &l-rxisrrrrn 5ic!e: $lo,rpe l{;rii** l'or {,}tr1*:rr l.}n;r!lll

Peat, stable organic

Heavy clay (>35% clay)

Clay/silt loam (10-35% clay)

Sandy loamy (<107" clay)

Clay of marrne origin and/or
banded with sand or silt (subject
to low stability when saturated)

Sandy or silty with high water
table and/or lateral seepage

ffiffiffi

1:1.5

1:2

1'.2.5

1:4

1"4

0,5 (1 6)

1.5 (5.0)

1.0 (3.3)

0.75 (2.5)

05(1 6)

0.5 (1 6)
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8.3 Pump Outlets
. Consider a pumped outlet instead of a long, costly drain or a deep outlet ditch. A

pump can also drain small, isolated areas which can't drain by gravity on individual
farms. This is helpful as very productive land is often in lower areas.

. Design a subsurface drainage system as outlined in Section 2 and connect the main drain

into a sump, and, or a pond storage ditch. A pump lifts the water to a gravity outlet.
o Using a self-priming submersible sump pump handles high capacity at a low cost.

Determine pump capacity required from Table 11, and select pump on the basis of

pump capacity and lift. Pump lift must not exceed 3 m (10 ft).

Table 11. Design Values for Pump Drainage

Manual
0peration
Surlace
and Tile

Drain
Discharge

m3

(ft')

200
(7,063)

400
(14,126)

600
(21,18e)

1,000
(35,315)

1,200
(42,378)

1,800
(63,566)

2,500
(88,287)

Surlace and
Tile Drain
Discharge

m3

(ft')

11.5
(406)

16.8
(5e3)

22.7
(800)

1.8
(64)

1.5
(53)

1.1
(1.5)

23
(304)

Tile Drain
Discharge

Surlace and Tile
Drain Discharge

Automatic
0peration

30
(3e6)

1.1
(1.5)

38
(502)

1.5
(2)

2.8
{1 00)

3.4
(1 20)

60
(7e2)

75
(ee0)

9.5
(336)

7
(5)
37

(5)
3

Motor
Area

Draina Pump Motor Pump Tile Drain
Discharge

ha
(ac)

L/s i kw
(sal/m) i (hp)

L/s
allm

KW
(hp

m3

(ft')))(s

10
(1 32)

1

(1

.1

.5)
11

(145)
1.1

(1.5)
1.2
(42)(35)

4
(1 0)

1.0

8
(20)

1.1
(1.5)

20
(264)

16
(40)

24
(60)

40
(528)

1.5
(2)

45
(5e4)

2.2
(3)

4.2
(1 50)

5.0
(177)

800
(28,252)

32
(80)

50
(660)

2.2
(3)

60
(7e2

5.7
(200)

6.8
(240)

7
(5)
3

)

40
(100)

60
(1 50)

90
(1,188)

5.5
(7.4J

5.5
(7.4)

14.0
(4e5)

115
(1,518)

80
(200)

125 5.5
(1,650) (7.4)

150
(1,e80)

7.4
(1 0)

18.9
(667)

Hlalmsm $totaga llbbna Raqllrodhrmp end ltlotsr Gapasltt
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Where electric power is available, connect an electric motor directly to the pump or by
V-belts. Automatic operation is best, when starting and stopping the motor by a float-
operated switch or electrode controls located at selected water levels.
Manual-control pumps have a motor powered by gasoline or diesel fuel or by tractor
power-take-off. Ensure the storage capacity doesn't require more than two starts per day.

Figure 28 shows a typical drainage pump with storage sump, using a submersible sump
pump for small areas and subsurface drainage. Figure 29 shows a typical propeller type
drainage pump with storage sump where water is from subsurface drainage.
In silty and sandy soils, don't use the subsurface drain as part of the pumped storage -
it may fail because of soil instability. Ensure the stop level is below the outfall of the
inlet drain.
Use a storage sump for subsurface drainage to minimize the number of off-on cycles of
the pump. A circular form is best, constructed of corrugated steel, pressure treated
wood or poured concrete.
When using a ditch for storage, deepen it at the pump to provide adequate depth of
pump submergence. In Figures 28,the depth to be removed at each operation can be
varied, but is usually 600 mm (24 in.) for sump storage with automaiic operation, and
300-400 mm (12-16 in.) for ditch storage with manual operation. Minimum storage
requirements are given in Table ll. Pump capacity can be reduced when more storage
is available than shown in Table Il.
When surface water is to be pumped, consider additional design information on
rainfall rate and recurrence interval, crop damage and surface runoff.

Control Panel
Lockable Cover

a

a

a

a

Power Cable

Chain for
Lifting Pump

Sump

lnlet Culvert from
Drain Tile Main Une

600 mm
(24 in.)

Float SwitchMinimum

300 mm (12 in.) Minimum

I

Discharge Pipe

Corrugated
Metal Pipe

High Water
Level

Water
Level

t:
t_

L
t,

T
!
,
i

Figure 28. Typical Subrnersible Drainage Pump
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Main Drain

':.

Discharge Pipe

Conugated Metal Pipe

High Water Level

Low \Alater Level

Sump Storage
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Figure 29. Typical Propeller Drainage Prrmp
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Appendix A

Design Codg DetaiN ie{'{:' iJ{:r( rrt,n ,i, l)

Soil maps at many scales cover all or part of a county. On each map, soils are classified
broadly into areas known as map units. These units usually comprise a single soil series, soil
family or soil association.

SoiL series is the name given to a range of soil properties developed on similar parent material
with the same soil horizons or layers and properties.

Soil type is the mapped unit consisting of the soil series name plus a descriptor such as clay
loam, clay, sand, etc. A soil family is a group of soil series.

Soil association is a group of different soil series developed on similar characieristics and
distribution. The soil family and soil association are of primary interest in land drainage
although the soil type is the mapped key to the soil family.

[ahle A1. Ceneralleeq, $oil Frofile Descri;rti*rns
l5r;Utt t'rri rlr.tirr.t:trt !.,,,1t.-i .tlt..i rtt(jr:)r Ol:(.ll,,it;l( ti:"iit:(.,ii

51 Overall fine texture.
Poor development,
soil becomes more
compact with depth,

52 Overall medium
texture and well
structured. Soil
becomes more
compact with depth.
Free water saturation
at depths less than
1 metre on
parent material.

53 Overall medium to
coarse texture. Sola
are deeper than S-2.
Fee water saturalion
at depths less than
1 metre on ll C.

54 0verall medium to
coarse texture, with
fine textured "8"
horizon that may
impede internal
drainage.

55 A bog-like
depressional soil.
The surface layer
ls 0rgantc.

SO Shallow sorl over
bed rock

ray,
th is

:::: ..'., :. : ) ,,.:.1

Medium to coarse
texture. Medium
structu re.

texture. SCL, SiC,
SiCL, SCL. Medium
subgranular to
medium angular.
blocky structure

Fine to
medium sand.

Fine to medium
texture C, S|CL, CL
Medium to coarse,
subgranular to
angular blocky
structu re.

Ameliasburg, Bastard,
Brooke, Farmingotn,
Franktown, Gerow,
Lockport, Shashawandah,
Trafalqar, Tweed,

Medium to
cOarse texture;
SCL, SiL,
L, SL, LS S.
Medium granular
structu re,

0rgan ic.

Medium to
coarse texture,
L, SL, LS or S,
single grain or
fine platy
structure.

Medium texture;
L, SiL, CL or
SiCL. Platy or
granular
stru ctu re.

Fine to medium
texture; C,SiC or
SiCL. Granular
stru ctu re.

Medium to coarse
texture; SCL, L, SL,
S. Platy or f ine to
coarse subgranular
blocky structure.

Fine texture; C

Coarse blocky
stru ctu re.

Fine to medium
texture; C, SiC,
SiCL, CL, SCL,
SiL. Coarse
angular blocky
stru ctu re.

Medium texture,
L, CL, SiL, SCL,
SiCL, Weak
prismatic to
blocky. structure.

Fine texture; C.

Medium to coarse,
blocky, to massive
stru ctu re.

Fine to medium
texture; C, SiC,
SiCL, CL. Medium
to coarse, blocky,
prismatic to
massive structure.

Fine texture: C. Belmeade.
lVlassive

Boomer, Earlton,
Evanturel. Some
northern 0ntario G

Luvisols will be in
g r0up.

Allendale, Bainsville,
Berrien, Bookton,
Bucke, Honeywood,
Maplewood, Mountain,
Nipissing, Tuscola.

Beverly, Brantford,
Brookston, Cane,
Conover, Dorking,
Elderslie, Haldimand,
Huron, Miami, 0ntario,
Perth, Renfrew,
St. Clements,
Wellesley, Wilmot.

medium angular
blocky structure.

Fine to medium
texture. Medium
subangular to

I

Medium to coarse

Clyde, Haileybury,
Lincoln, Minesing, New
Liskeard, Renfrew,
Rideau, South Bay.

xoll!I
fL
og
CL

. tr .i :,r ., r_
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Table A1. Generalized Soil Profile Descriptions (cont'd)
iSorrrce of diain.rge water and orcler oi chartrcteristics)

Source: Estitnating Saturatetl Hytlraulic Cond.uctwity from Soil Morphology. J.A. McKeagre, C. Wong, G.C. Topp. Soil Science Society of
America . 46: I 239- I 244, I 982.

Colwood, Conestoga,
Coutts, Freeport, Grand,
Grenville, Guelph,
Howland, Killean,
London, Lyons, Macton,
Magnetawan,
Mannheim, Maryhill,
Matilda, Moose, 0sprey,
Otonabee, Vasey, Wabi,
Woolwich.

Berriedale, Brady,
Elmira, Fox, Granby,
Kenabeek, Rubicon.

Medium texture;
S, SL. Single grain
to medium
subangular blocky
structu re.

subangular blocky
to massive
structure.

Medium texture;
L, SiL. May be
stratified. Coarse

Soils developed on
loam, silt loam and
stratified by
ponding. Seasonal
free water
saturation in
relation to perched
groundwater.

G1 Medium texture;
L, SiL. Granular
structure.

Alliston, Ayr, Brisbane,
Burford, Burpee,
Donald, Dumfries,
Eastport, Floradale,
Fort, Gwillimbury,
Hawkesville, Haysville,
Heidelburg, Hendrie,
Hespeler, Kirkland,
Lisbon, Pontypool,
Preston, Sargent,
Springvale, St. Peter,
Sullivan, Tioga,
Wendigo.

Sand or gravel

G2

G3
possibly over
bedrock.

Coarse texture, S,texture;Coarse

i structure.

Medium to coarse
texture; S, S.L.
Granular structure.

Medium to
coarse texture;
L, SL. Granular
structu re.

0utwash sands,
more than 1 metre
deep over clay till,
or lacustrine clay.
Seasonal free water
saturation in

relation to perched
groundwater.

Deep coarse
textured soils with
seasonal free water
saturation in
relation to regional
groundwater.

Coarse texture;
S, 51 . Granular S, SL. Single grain ' SL. Single grained

to medium loose structure.
subangular blocky rstructure. 

I
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Sl soils are difficult to drain. The surface is fine-textured and the lower layers are blocky or massive
which inhibit rapid water movement. The soildensity increases with depth and the hydraulic
conductivity is very low. Subsurface drains have been installed in a few soils in the poorly drained
class. However, these rely on soilcracking and porosity aids, such as deep tillage to make them
successful. Surface drainage is the best water management practice.

32 soils are somewhat coarser in texture than Sl soils and drain better. A finer textured B horizon
varies from 600-900 mm (2-3 ft) in depth and will inhibit drainage. Subsurface drainage is quite
common in this class. Poorly drained soils are most commonly drained, however, extensive areas of
imperfectly and well-drained soils also have subsurface drains. Drains should not be deep and should
be placed in the B horizon for best results,

53 soils are similar to 52 soils inasmuch as a saturated zone occurs at shallow depth due to a
perched water table. The A and B soil horizons are coarser in texture. Better soil structure favours
subsurface drainage. Drains should be located in the B horizon, above the dense C horizon. 53 soils
represent less than 10% of 0ntario soils. Subsurface drainage is largely in the imperfectly drained
members, with some in the poorly and well-drained members.

54 soils have a coarse textured surface with good soil structure, and similar qualities for the C

horizon. These soils create drainage problems due to the fine textured impermeable B horizon which
usually occurs at 300 mm (1 ft) depth, Drainage pipe placed in the parent material may not receive
any drainage water due to ihis dense layer except where a tile trench has disrupted the internal
drainage. Soil management will include good surface drainage and a program of deep tillage to break
up the B horizon, if the profile permits. There are not many 54 soils in 0ntario.

55 soils have an organic layer of varying depth over sand, or over clay. Before artificial drainage of
such soils it is very important to survey the depth of the organic soil. 0rganic soil over sand is
unlikely to drain satisfactorily. 0rganic soils over clay willconsolidate when drained and should be at
least 1 m (3 ft) in depth before drainage is even considered. 55 soils are a special problem requiring
specialconsiderations. lron ochre is often a problem in these soils.

56 soils are usually medium to coarse grained over bedrock at shallow depth. The feasibility of
subsurface drainage depends on a detailed soil survey to ensure there is sufficient depth of cover for
the drains. Since these soils have so much variation the guide does not give information on the depth
and spacing of drains. Each case must be considered on its merits.

G1 soils represent a large area in Ontario (20"k) ot the drainage activity is in this soil. ln terms of soil
texture and soilstructure allgroundwater soils drain readily; however, the differences are in the depth
of the soil and whether the cause 0f the wetness is due to a regional or local water table. The majority
of the G1 soils are classed as well drained. The soil profile tends to be a medium texture which does
not vary greatly with depth. The G1 and 53 soil profiles are similar inasmuch as wetness is from a
perched water table on the C horizon. Less than 1 m (3 ft) for the 53 and over 1 m (3 ft) for the G1.
The hydraulic conductivities are different, the G 1 being twice as high.

G2 soils develop wetness from the regional water table, with a summer groundwater at 3 m (10 ft)
depth which will create a persistent supply of water in the spring. These soils tend to be coarse-
textured and do not represent a very substantial area of drainage activity. Drains should be deep in
these soils.

G3 soils also develop wetness from a regional water table, but at a greater summer depth of 12 m (40
ft)or more. About 15% of 0ntario soils are in this class with drainage activity being spread over each
natural drainage class. Drains should be placed deep in the C horizon to intercept the rising
groundwater. These soils are usually coarse grained to gravel.
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DEFINITIONS
Ap = Surface Plowed Layer
B = BSoil Horizon

Bg = g Gley Soil Horizon
C = Subsoil Horizon

Cg = Subsoil Gley Horizon
G3G2

Figure A1 , Generalizecl Soil Profiles of Drainage Coeles

Table A3. Hydraulic Conductivity Classes

Key: R-rapid,VR-veryrapid,MR-moderatelyrapid,M-moderate,MS-moderatelyslow,
S - slow, VS - very slow, ES - extremely slow
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i 4.6 x io"

51, 52

Medium 0-5

B

C

c

M

Low

A

A

(0.652) 0.397

High R

D

D

MS

ES

S

VS

12.0

s3, G3, G1

1.2 x 10*

4.6 x 10o

4.6 x 10n

VR

MR

(3e.4)

(1 .30)

(13.0)

(3.40)

(0.1 70)

(0 0065)

(0 0652)

G2

S2

3.974.6x1

1.2x1G2, 53, G1, G3 B (1 70) 1.037

1 .4 x 10' (19.84)

0.5 (6.52)

0.104 (0.33)

q9i1 . (qq1!)

o.o4o (0.130)



Appendir A

Figure A2. Generalized Subsoil Map Used for Drainage Code Soil Profiles
Sources: SoiL Resources and, Innd Use Hazarrls in Southern Ontario. B.C. Mattlrcws, Canadian Geographer. B: 55 - 62. 1956. Oaerconing
Barriers to Yteld.. B.D. Kay, R.W Sheard, 1..A. IlaLtison, Notes on Agriculture, p. 17, VoL. XIX, No. 2. t984.

Table A4. USDA Hydrologic Croups ise€ Se(-rion t.;

Note: A soil may be placed in two hydrologic soil groups if the soil is drained or undrained.

Lake Huron Lake Ontario

Lake Erie

u t00 r50
HKilomelres

Legend

I G1 - Coarse Textured Soils Formed on Sand and Gravel

I G3 - Medium Texlured Soils Formed on Till
G3 - Medium and Coarse Texlured Soils Formed on Coarse Stony Till
S'1 - Very Fine Textured Soils Formed on Till or Lacustrian Sediments
S2 - Fine Textured Soils Formed on Till or Lacustrian Sediments

II
--.f, 53 - Coarse Textured Soils Overlaying Clay or Clay Loam Till

, 54 - l/oderately Fine Textured Soils Formed on Very Fine Sands and Silts
I 55 - Organic Soils

-14 56 - Coarse Texlured Soils with Precambrian Rock at 30 cm or Less
. 56 - Medium Textured Soils Formed on Till, Bedrock at 30 cm or Less

D. Highest runoff

C. Moderately high
runoff potential

B. Moderately low
runolf potential

A. Low runoff potential

Soils having a very slow infiltration rate, when thoroughly wet, includes
potential mostly clays of high swelling percentage. The group also
includes shallow soils with nearly impermeable horizons near the surface.

Soils having a slow inliltration rate when wet comprise shallow soils and

soils containing considerable clay and colloids, though less than group D

The group has below-average infiltration after thorough wetting.

Soils having a moderate infiltration rate when wet includes mostly sandy
soils less deep than A. The group has above-average infiltration
after thorough wetting.

Soils having a high infiltration rate which includes deep sands with very
little silt and clay.
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hlatural Drainage Class :iIr',r:rt.irlr:: r o{lr";i tttirol )i
Natural drainage class refers to the frequency and duration of periocls of saturation, or partial

saturaiion, during soil formation, as opposed to altered clrainage. Five classes of natural soil

clrainage are used in this guide.

'Lrble A5" N;rturnl DrainaEe Cl;rsses'

I Desr:riptions are taken Jronr p 220 - 221, Tlrc Systent of SoiL Classiftcation h-or Canada, tlgricuLture Canada, 1972.

Refer to ThbLe A2. Estinruting Saturated llytlroulic Conductirity fron Soil ,l(orphology. J. tl. illcKeague, C.Wong, C.C Topp.

.SS.S,I lo #6. l Ba - 1 24 l. lqq2.

W

;. .,':':a:.:t

Well drained - The soil moisture content does not normally exceed field

capacity in any horizon (except possibly the C) for a significant part of the

year. Soils are usually free from mottling in the upper metre but may be

mottled below this depth. B horizons, if present, are reddish, brownish, or
yellowish. Water is removed from the soil readily, but not rapidly.

Moderately well drained -The soil moisture in excess of field capacity
remains for a small but significant period of the year. Soils are commonly
mottled in the lower B and C horizons or below a depth of 750 mm (30 in.).

The Ae horizon, if present, may be faintly mottled in fine{extured soils and
in medium-textured soils that have a slowly permeable layer below the B
horizon. ln grassland soils the B and C horizons may be only faintly mottled
and the A horizon may be relatively thick and dark. Water is removed from

the soil somewhat slowly during some periods.

lmperfectly drained - The soil moisture in excess of field capacity remains
in subsurface horizons for moderately long periods during the year. Soils are

commonly moltled in the B and C horizons; an Ae horizon, if present, may

be mottled. The matrix generally has a lower chroma than in the well-
drained soil on similar parent material. Water is removed slowly enough that
the soil is wet for significant periods during the growing season.

Poorly drained - The soil moisture in excess of field capacity remains in all

horizons for a large part of the year. The soils are usually very strongly
gleyed. Except in high-chroma parent materials the B, if present, and upper
C horizons usually have matrix colors of low chroma. Faint mottling may

occur throughout. Water is removed so slowly that the soil is saturated
periodically during the growing season or remains wet for long periods.

Very poorly drained - Free water remains at or within 300 mm (.1 ft) of the

surface most of the year. The soils are usually very strongly gleyed.

Subsurface horizons usually are of low chroma and yellowish to bluish hues.

Mottling may be present but at depth in the profile. Very poorly drained soils

usually have a mucky of peaty surface horizon. Water is removed from the
soil so slowly that free water remains at or on the surface during most of the
growing season.

M
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0-0.5%

0-2%

0,5-2/,

0.5-5%

2-5%

2-9To

2-15%

6-15"/"

1 0-30%

Level

Level to nearly level

Nearly level

Nearly level to very gentle slopes

Very gentle slopes

Very gentle to gentle slopes 
l

Very gentle to moderate slopes

Gentle to moderate slopes

Moderate to strong slopes

and

1

1

2

2

3

.J

J

4

and 4

4and5
and 5

5and6

$oil ta glilbiNi ty $uhcl;rss*:s
Subclasses are divisions within classes listecl below with the same kind of lirnitations for
aglicultural use. There are l3 different kinds of limitations recognized at the subclass level. A
brief cliscr-rssion of six of these subclasses and their designation on maps is as follorvs.

Ii*rl<:sirahle.: s<*l sl;'tttlztrt:;:trt;l/<u'f*vr, ;s<,r*ze;rl>ilitv'itlS - used for soils clifficult to till,
that absorb r,vater very slorvly, or lvhere the depth of the rooting zone is restricted by conditions
othel tharr a high rvater iable or consolidatecl bedrock.

ltrt.z*d;tli<zrs l;v ;{t't:"ztttt; t:t' l;zk*s iJi - includes soils subjected to inundation causing crop
damage or restricting agricultural use.

Ilt.*islrirtt !1zr;i!ati<u't i'1.'t; - soils where crops are aclversely affected by ch'ought owing to
inherent soil charactelistics. They are usualiy soils rvith lo,lv water-holding capacity.

5rt;ttirztss ilrj - soils that are sufficiently stony to significantly hinder tillage, planting and
harvesting opet'ations. Stony soils are usually less pr-oductive than comparable non-stony soils.

{..'*rtst:f itl*t<'<l !w$*'<t< l< #t} - soils lvhere the presence of beclrock near the surface restricts
agriculiural use. Consoliclated bedrock at depths greater than I m (3 ft) from the surface is not
considered as a limitation, except on irrigated lands wl'rere a greater ilepth of soil is clesirable.

?.xt:t'ss to:;s|,i:r (l'Y) - soils where excess rvater, other than that brought about by inunclation, is
a limitation f<rr agricultur-al use. Excess water may result frorn inadecluate soil drainage, a high
lvater iable, seepage or runoff from surlouncling ar-eas.
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Table A7. Soil Capability Classes (see l.rble lt

Soils in this class have no significant limitations in use for crops.

Soils in this class have moderate limitations that restrict the range of crops or require

moderate conservation practices.

Soils in this class have moderately severe limitations that restrict the range of crops or

require special conservation practices or both.

Soils in this class have severe limitations that restrict the range of crops or require

special conservation practices.

Soils in this class have very severe limitations that restrict their capability to producing

perennial forage crops, and improvement practices are feasible.

Soils in this class are capable only of producing perennial forage crops, and improved
practices are not feasible.

Soils in this class have no capability for arable culture or permanent pasture

Class 1

Class 2

Class 3

Class 4

Glass 5

Class 6

Class 7
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Flow Chart of Possible Drainage Situations and Solutions
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Figure 81. Caleulation of Draln Sgrarilrg

spacing by
Hooghoudt,

design rate is
seepage rate

Solution:
Drains

deep as
practicable,

compute

Solution:
Carry out
arterial
work

water table

High
regional

Consider
arterial
works.

Are they
practicable?
Economic?

Solution:
Drains deep

as practicable,

compute
spacing by
Hooqhoudl

A barier below 3 m (10
but modest hydraulic

conductivity

ls wetness due to:

Ground
water

Solution:
Widely
spaced
drains

800-900 mm

{3 fl) deep

Artesian waler over lhe
whole area

ls the soil stable
to water?

Slow water movement
i.e. low hydraulic

conductivity

Drains as deep as practicable,
spacing by Hooghoudt.

ls lhis an economically
acceptable solution?

Consider:

No Economic
Solution:
consider
surface

drainage only

Solulion:
Drains in

permeable
layer,

spacing by
Hooghoudt

ls the subsoil reasonably
uniform to at least 3 m {10 lt)?

ls the basic drainage problem due to:

ls lhe hydraulic
conductivity of the
subsoil adequale
for an economic
spacing of more
lhan 0.1 m/day?

Solulion:
Widely
spaced
dmins

800-900 mm
(3 ,t) deep

ls
water

ls the subsoil
slable to

water?

No
Economic
Solution:
Consider
surlace
drainage

only

lmpeded water movement at
some depth below 300 mm (1 ft)

ls there a layer of low
hydraulic conductivity nearer

to the surface than 600 mm (2 ft)?

ls the hydraulic
conductivity below

lhe above layer
good?

Solution:
Drain spacing

based on
subsoil

hydraulic
conductivity,

consider
subsoiling
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The Drainage Guide gives an empirical procedure, based on long local experience, to

determine drain spacing. Scientifically-based drain spacing can be determined when the

required soil information can be determined. Figure Bl is a flow chart describing a procedure

to follow to assess the source of the wetness problem before using the following drainage

spacing equation. This steady state drain spacing formula is attributed to Hooghoudt (1940)

and is presented here as it is widely accepted in practice.

Source: Hooghoud.t, S.B. 1940. Bijdrage tot de kennis uan enige natuurhundige grootheden uan de grond. VenL landb.

0nderz. No.46 (14) B:515-707.

Note: see Section 2.6 Caleulation of Theoretical Drain Spacing

Hooghoudt's equation states: S'z = (4/RX2K, d,, m + I(' m'), where

S = drain spacing, m

K, = hydraulic conductivity of the layer above the drains, m/d (B2)

IG = hydraulic conductivity of the layer below the drains, nld (F.2)

d. = equivalent depth of conducting soil below drains, or effective depth of flow (B3)

dependent on depth to impermeable layer, drain spacing, and drain diameter, m.

m = mid-spacing water table height, m

R = drainage rate, mlday (See Section 2.10)

The saturated hydraulic conductivity (l{*) is the amount of water that would move vertically
through a unit area of saturated soil in unit time under unit hydraulic gradient. Since

measurements are difficult to make and are available for relatively few soils, estimates of

saturated hydraulic conductivity are based on soil properties. Soil properties affecting

saturated hydraulic conductivity are distribution, size and shape of soil pores. In making

estimates, texture is the soil characteristic that exerts the greatest control for many soils.

Measure the hydraulic conductivitn K, and Kr, in the field. When direct measurements aren't

available, estimate these values from soil texture in Figure 82.

As S affects d" the equation is
not directly solvable, and trial
and error solutions must be used.

However, calculations are less

tedious if a spacing S is assumed

and the required hydraulic
conductivity, K, is calculated.
Working in this wan a two layer
situation can only be tackled
assuming Kr and Kr bear some

relalion to one another; i.e.

Kr = 2Kz, Kr = 5Kr, etc.

100

90

80

70

8*

10

0102030 40 50

7" Sand

60 70 80 90 100

Figure 82. Estimating Hydrarrlic Conductivity
from Soil Texture

Legend
HeaW Clay
Clay

HC

src
sc
stcl
CL
scL
siL
L
SL
Lg

s

Sllty Clay
Sandy Clay
Sllty Clay Loam

Clay Loan
Sandy Clay Lom
Silty toam
Loam
Sandy Loam
Loamy Sand
silt
Sand



t\plsttrtli.t ll

In this form the equation is:

I(, = (RS'z)/(B d, m + 4n m,)

where u = the numerical relationship between I(r ancl I(r. The ecluivalent depth, d,., for a

selectecl drain spacing and depth to imperrneable layer, can be estimated from Figure 83

In Figure 84 the ilrainage rate, R, has been assumecl to be 0.01 m/day (cereal crop), because
this has reasonable application in Ontario. Strictly, one shoulcl vary the design critelia to suit
the crop ancl climatic conditions of tl're area. Present knolvledge does not allow this to be clone
rvith any precision. In the calculations, the rniclspacing rvater table height between clrains, m,
has been chosen as 50 cm (20 in.). This may be interpreted as 50 crn (20 in.) of fi'eeboarcl, or
unsaturatecl soil, r,vith a drain depth of I m (3 ft) or 30 cm (12 in.) and a clrain clepth of B0 cm
(32 in.), or any combination. A spacing of 10 m (33 ft) has been chosen as the minimum likely
to be economic for most cases. Figure 84 illustrates the rvay hydraulic conductivity and drain
spacing are lelated for a number of positions of the imperrneable layer. The impermeable layer
is a layel having less than '/r,, of the hychaulic conductivity of the layer above it. Note that the
position of the impenneable layer is critical rvl'ren it's close to clrain depth, but decreases in
importance as the clepth of tl're layer incleases.

Scil {)rain;rl:iliti;
It's difficult to cletennine ivhether a soil will clrain rapiclly enough to perrnit economical
subsurface drainage. Pore spaces nearly full of water at fielcl capacity don't transmit rnuch
water clolvn through the pores to the drain lines. The soil pore air space that clrainage water
moves throttgh is the total pore space minus space occupied by water helcl at field capacity
(N at 1/; bar). This value is the drainage capacity.

Drainage capacity (o/o) =Tolul porosity (%) - porosity at field capacity.

If tlre clrainage capacity is too low (<I0o/o), soil rvater lvon't clrain through tile clrains

I'ah{,c ll l, i{e;rreeo,ll'lf;liivt PhvgiE:al Pr*Jrertier' Elf 5*rils

..1: :.'

1,65
(1 55-1 80)

1.50
(1.40-1.60)

1.40
(1 35-1.50)

1.35
(1.30-1.40)

1.30
(1.25-1.35)

1.25
(1 20-1 30)

:. i :, t:.

..,..:'

Sandy

Sandy loam

Loam

Clay loam

Silty clay

Clay

38
(32-42)

43
(40-47)

47
(47-51)

49
(47-51)

51

(4e-53)

53
(51-55)

39
(31-47)

49
(38-57)

66
(66-82)

74
(66-82)

79
(72-86)

83
(76-8e)

17
(10 24)

21

(1 5-26)

30
(26-34)

36
(32-40)

38
(34-42)

40
(37-43)

Note: Numbels in parentheses inclicate normal range.

Source lsraeLson, O.ll/., tuttL V.E. Hansen, 1962. lrrigation pritcipLes and practices. iird ed., John ll/ihl,ttntl Sons, Ner lbrk.
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Depth to lmpermeable Layer
>6 m (20 ll)
3 m (10 ft)
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Figure 83. Estimation of Equivalent Depth for a Selected Drain Spacing
(100 mm drain diameter)

Source : Inbye, J, 1960. Note sur lafonnuLe de Hooghoudt. Bull. techn. du Genie rural (Min. de I'Agr), m. 49-1.
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Figure 84. General Relation Between Saturated Hydraulic
Conductivity and Drain Spacing
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Appendit C

Appendix C

Additional I nformation

Table Cl. Lateral Drain Pipe Length Required to Drain an Area

*lxngth of pipe required,.for mains and. subnains are not ircLurled in these.figures.

Table C2. Measurement Conversion Factors

To convert from Imperial to Metric units divide by the number in column 3.
For example, 1.5 in. = (I.5 + 0.039) = 38.l mm.

L

Volume

0.001 cubic metreslitres

L I litres 0.0353 cubic feet

L litres 0.220 gallons (lmp)
0.264 qallons (US)L litres

10.764

0.0001 hectares

feet

m2 square metres

m2 square metres

Area:

kW kilowatts 1.341 horsepower hp

0ther:

cubic metresm3/s cubic feetr second 35.31 second cfs

minute llons r minuteL/m litres 0.264

Us litres per second 15.850 gallons per minute , qpm (US)

Rate

ft3

U

U

m3 cubic metres

US 0.134

264.2

' cubic feet

lons

m3

ft3

Oal (lmP)

qal (US)

tt,ac . acres 43,560 souare feet

ha

ha

ft2

ac

hectares

hectares

10764.0

2.471

uare feet

acres

km' square kilometres 0.380 square miles mi2

ftz

ha

km

m

mi

ft, metres

kilometres 0.621

3.281

miles

feet

tn0.039mm millimetres inches

$rddSymbol ltlrcoYoafrtor tld&lysy ft Flnd

833 (1,089)12 40

667 871

400 (660)

556

25 (66)

't8
15

1,111I
1,667 1786

Spaalng
(r)

Lahnl
rn

Lenglh ol Fha Rr{nlrul'
mlla (fUac)

C

U
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Appendix l)

Appendix D

Gl*rssary

D

o
xrr
T'sr
o
CL
EL

Backfilling

Bedding

Blinding

Coefficient of
roughness

Connections

Continuous pipe

Drainage coefficient
or drainage rate

Placement of excavated soil in the trench after blinding has
been completed.

The earth foundation of the trench together with the select
material around and over the drain, including envelope and filter
material where used.

Placement of select soil around a drain to prevent damage or
misalignment when the trench is backfilled and to allow water to
flow freely to the drain.

Factor expressing the frictional resistance to flow of a channel
surface or a drain interior.

Fittings used to join two drain lines.

Extended length of pipe without perforations or unsealed joints.

Drain invert The lowest part of the internal cross-section of a lined channel
or drain pipe.

Area from which drainage water is collected and delivered to an
outlet. Sometimes referred to as the watershed area for a
particular drain.

Drainage area

The depth of water to be removed from an area within 24 hours,
in mm/day (in./day).

Drainage system Collection of surface ditches or subsurface drains, together with
structures and pumps used to collect and dispose of excess
surface and subsurface water from an area.

Equivalent depth The equivalent depth (d") is a function of the drain spacing, drain
tube radius and depth (d) to the impermeable layer below the drain
centers. lt is the effective flow through the soil below the drains.
Hooghoudt has suggested the use o{ d" to replace the actual
depth to the impermeable barrier as a means of accounting for the
physical convergence of flow lines near the drain.

Gley Gleization in poorly drained soils involves the reduction of iron
into coloured mottles and concretions. Gley layers often have
increased density.

Grade or gradeline Degree of slope of a channel or natural ground

Hydraulic
conductivity

The rate at which waler moves through a soil

lmpermeable layer lf the permeability of the subsoil is about one-tenth that of the
soil above it, the subsoil can be considered impermeable.
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; Surface ditch or subsurface drain, or a combination of both,
I designed and installed to intercept several lines to keep the
i number of crossings at highways and similar locations to a
i minimum (also called collector lines).

lnterceptor line
or drain

Point of iniersection of two or more surface ditches or
subsurface drains.

I

Land grading The shaping of the land surface by cutting, filling and smoothing
to planned grades so that each row or surface slopes to a drain
without ponding.

Junction

Shaping the land surface with a land plane or land leveller to
eliminate minor depressions and irregularities without changing

r the general topography. The depth of cut in this operation is
I generally small and limited by the kind of equipment used. Land

, smoothing is also the linished operation in land grading.

Lateral drain ' Secondary drain that collects excess water from a field.

Land smoothing

Principal drain that conducts drainage water from the lateral
drains and submains to an outlet.

Main drain

Any product such as corrugated plastic drainage tubing, clay or

One or more pumps, power units, and appurtenances for lifting
drainage water from a collecting basin to a gravity outlet.

Pumping plant

Pipe
concrete drain tile, or other type of conduit.

Branch drain off the main drain which collects discharge water
from lateral drains.

I The removal of excess water from below the soil surface by
means drainage of drain tile, perforated pipe, mole channels,
or other devices.

Subsurface

Submain

The diversion or orderly removal of excess water from the
surface of the land by means of improved natural or constructed
channels, supplemented when necessary by sloping and
grading of land surfaces to these channels.

Drain pipe made of burned clay, concrete, or similar material, in

short length usually laid with open joints to collect and carry
excess water from the soil.

A flexible drain pipe that gains part of its vertical soil load-
capacity from lateral support of the surrounding soil

Surface drainage

Tile

Tubing

Total land area above a given point on a stream or waterway
that contributes runoff to that point.

The upper surface of a saturated zone within the soilWater table

Watershed
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Professional Engineer

Education

B.A.Sc. Civil Engineering,
University of Ottawa, Ottawa, ON,
1 985

Civil Engineering Technology
St. Lawrence College, Cornwall,
oN. 1981

Professional $oc!eties

Professional Engineers Ontario

Errr;:lr:rylrenI Record

Municipal Drain Lead, R.J.
Burnside & Associates Limited
(2019 - Present)

Drainage Program Coordinator,
Ontario Ministry of Agriculture,
Food & Rural Affairs (1991 - 2019)

Project Engineer, Ministry of
Natural Resources (1988 - 1990)

Citizen*hip

Canadian

Lar':quages

English

Sid Vander V€€il, r. rrrs

A recognized authority on municipal and agricultural drainage and rural drainage
issues throughout the Province of Ontario.

R.J, Birrnside & Ass*ciates Lirniteil Experience

Appointed as Drainage Engineer for Drainage Act projects by:

. Township of Adjala-Tosorontio

. Township of Amaranth

. Township of East Garafraxa

. Municipality of Grey Highlands

. Township of Guelph/Eramosa

. Township of Wainfleet

Drainage Opinions

Wrote professional drainage opinion reports for clients involved in drainage disputes.

Pii!:lic $ector Experienc* as Proviucial Hrnployee

Provincial Administration of the Drainage Act
Guidance and direction to municipal council members and staff in the administration
of the Drainage Act and to Professional Engineers in the implementation of the Act.

Program Goordinator - Agricultural Drainage lnfrastructure Program

Management of the Agricultural Drainage lnfrastructure Program, a $10 million annual
grant program established under the authority of the Drainage Act. Specifically, this
program provided grants to municipalities to offset their cost of employing drainage
superintendents and to agricultural landowners to offset their share of the cost of
constructing, improving, maintaining and repairing municipal drainage systems.

Lead Trainer/Facilitator for the Annual Drainage Superintendents Course

Primary instructor for the 5-day Drainage Superintendents Course since 1992. This
course is mandatory training for municipal drainage superintendents.

Trainer for the Rural Municipal Drainage Courses

lnstructor for the Rural Municipal Drainage Courses and the Calculating Drainage Act
Assessments Courses since '1992. These courses were offered annually in 3 - 4
locations across Ontario.

Other Training

Deliver training workshops on drainage to other organizations such as the Ontario
Ombudsman's Office, Ontario Hydro, the Ontario Stewardship Network, Ministry of
the Environment and Energy, Ministry of Natural Resources, Ontario Federation of
Agriculture, Ontario Soil and Crop lmprovement Association, and individual
municipalities.

Rural Ontario Municipal Association

Since 1992, drainage expert member on the Question Box Panel at the annual
convention of the Rural Ontario Municipal Association.

Ontario Good Roads Association

Since 1999, drainage expert member on The Final Word Panel at the annual
convention of the Ontario Good Roads Association.

Public lnquiries

Provided guidance to property owners in legal remedies to their drainage issues.
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Drainage Referee

Administer and support to the Drainage Referees, the legal or procedural appeal body under the Drainage Act.

lndustry Liaison:

On behalf of the Ministry of Agriculture, Food and Rural Affairs (OMAFRA), provided support to the following drainage

organizations:

r Ontario Society of Professional Engineers (OSPE) Land Drainage Committee: Supported the committee's work and had

an active role in the development of the annual conference program and training courses. Presented at the conference

on several occasions.
. Land lmprovement Contractors of Ontario: Supported the Board of Directors and assisted in the development and

implementation of their annual convention. Presented at the convention on several occasions.
. Drainage Superintendents Association of Ontario: Supported the Board of Directors and assisted in the development and

implementation of their annual convention. Presented at the convention on several occasions.

lnteragency Cooperation:

r Chaired the interagency Drainage Act and S.28 Regulation Team, a group tasked with coordinating the implementation

of the Drainage Act with regulations under the Conservation Authorities Act.
. Participated in the Drains Action Working Group, an interagency group tasked with coordinating the implementation of the

Drainage with the Fisheries Act.
. Chaired an interagency group tasked with developing the Cropland Drainage Best Management Practices booklet that

was published in 2O11 .

Program Coordinator - Tile Loan Program

Provincial administration of the Tile Loan Program established under the authority of the Tib Drainage Act. This $12 million

annual program provides agricultural property owners with access to loans, through their local municipality, for installing

agricultural tile drainage systems on their land.

Program Coordinator - Agricultural Drainage Licensing Program

Provincial administration of the Agricultural Tile Drainage lnstallation Act, including the issuance of licenses for tile drainage

businesses, machines and machine operators involved in the practice of installing tile drainage on agricultural land.

Program Coordinator - Drainage in Areas Without Municipal Organization

Provincial responsibility for the delivery of drainage services in areas without municipal organization, including procurement of

engineering services, property owner liaison and procurement of contractors.

Papers:

Wrote and presented various papers:

r The Drainage Engineers Conference
r The Latornell Conservation Symposium
r The Rural Ontario Municipal Association Conference
. Ontario Soil and Crop lmprovement Association
. 2O17 lnternational Legislators Forum (Manitoba)

Publications:

Authored or co-authored:
. OMAFRA Publication 852 "A Guide for Engineers Working Under the Drainage Act in Ontario"

. OMAFRA Publication 859 "A Guide for Drainage Superintendents Working Under the Drainage Act in Ontario"

. OMAFRA Publication 29 "Drainage Guide for Ontario"
r Drainage e-Reference Tool: www.omafra.gov.on.ca/english/landuse/drain-eref/index.htm
o Drainage Act and Conservation Authorities Act Protocol: "Protocol for Municipalities and Conservation Authorities in Drain

Maintenance and Repair Activities"
. Numerous factsheets
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CHAIRMAN'S I/IESSAGE

This Committee, appointed in June 1972, made an interim repon to the Legislature in December
1972. Herewith is the final report wherein we have made a number of recommendations which, if
implemented, we hope will make a real conlribulion to agricultural development in Ontario.

lshould like to extend particular thanks to the HonouraHe William G. Davis, Q.C., Premier ol
Ontario, and the Honourable William A. Stewart, Minister of Agriculture and Food, for their recog-
nilion of an important matter to the people of Ontario and for their loresight in arranging for the
appointment of this Committee, which, we hope, will provide some workable solutions lo the prob
lems raised.

The Committee wishes to thank the many agricultural representatives and agricultural engi-
neers of lhe Ministry of Agriculture and Food, who kindly made arrangements for most of the
meetings of lhe Comrnittee throughout the Province, We gratefully acknowledge the assistance of
lhe Association ol Professional Engineers, the Association ol Ontario Land Surveyors, the many
conlractors throughout the Province who appeared and made submissions, and the municipal
otficials, both elected and appointed, who made their views known to the Committee. We are also
grateful to those whom we consulted on technical matters in Odario, and in other iurisdictions.
We greatly appreciated the valuable contribution made by the members of the public who took
the time lo express their views to the Committee, both in writing and by appearing at public hear-
ings.

I should like to express my personal thanks to all the members of lhe Commillee, each of
whom displayed a great dedication to the task al hand and a keen interest in the subiect under
investigation.

Finally, I express the thanks of the entire Committee to the Comminee staff, including ihe
Clerk of the Committee, the Research Director, the Consulting Engineer, C,ounsel to the Commit-
tee, and the secretarial and adminislrative statf. Without their enthusiastic and etlective support,
the completion of this task would have been much more ditlicult.

(tu
Lorne C. Henderson, M.p.p
Chairman
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TERMS OF REFERENCE

By resolution of the Legislalure of Ontario a select committee was appointed on June 30,
19721o examine, study and inquire into the following matters regarding land drainage in Ontario;

(1) The objectives of land drainage as an agricultural practice and the benefits to be derived
from such practice.

(2) The associated problems of compeling land use in the urban fringe and in wellands, as influ-
enced by land drainage proiects.

(3) The problem of public interest in lard use over the drainage of private lands by individuals.

(4) The prior evaluation of the benefils and costs ol a drainage proiect.

(5) An evalualion of the petition procedure for initiating a drainage project.

(6) A review ol lhe conslruction, improvement and maintenance procedures under "The

, Drainage Act" in achieving the objeclives.

(7) A review of the appeal procedures under "The Drainage Act".

(8) A review of the linancial procedures and assistance under "The Drainage Act" and other
drainage programs.

(9) A study of the costs of land drainage and what inlluences such cosls and how lhey may be
reduced, i.e. engineering costs, etc.

(10) An evaluation of construction praclices in general and erosion and weed control of drainage
ditches in detail.

(1 1) A review ol the administrative practices and methods in carrying out responsibility under
"The Drainage Act".

And after due study and consideration, the Commitlee was directed to recommend such changes
in the laws, procedures and processes as in the opinion ol the Committee may be necessary and
desirable.
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THE WORK OF THE COMMITTEE

Upon its appointment on June 30, 1972, the Committee met in Toronto during July to plan and
organize its method ol procedure. At this time, the Committee appointed Mr. James Monteith, P.

Eng., of the firm of Monteith-lngram Engineering Ltd,, Petrolia, Ontario, as engineering con-
sultant. Mr. J. E. O'Meara, Associate Director of the Economics Branch of the Ministry ol Agricul-
ture and Food was assigned to act as Research Director. The Clerk of the House appointed Mr.
David Callfas as clerk of the Committee. Mrs. Doris Dunne, Miss Jane Maher, and Mrs. Glenda
Callfas acted as secretaries.

Mr, Ronald Rowcliffe of Sarnia acted as legal counsel during June 1973. Mr. Douglas K. Gray
of Toronto was appointed legal counsel in 1974.

ln August, the Committee advertised its terms of reference in the weekly and daily newspa-
pers across the Province and invited written briefs and intentions to make oral representations.
As a result the Committee received 590 briels and letlers from concerned individuals who wished
to be heard. Lists ol these briefs and representations are included in Appendix ll.

The Committee began its travels and hearings on August 23, 1972 in the City of Kingston and
since that time completed visits to 40 other locations in the Province and elsewhere to hear briels
and presentations and to make independent studies of problems and programs.

There was great interest in the rural areas on the question of land drainage as was evidenl
from the number of briefs and presentations that were made to lhe Committee. All persons and
organizations that wished to be heard urere encouraged lo come fonvard. The program usually
consisted of a tour ol the area in lhe morning, with hearings in the afternoon and evening. Munic-
ipal organizations and officials were heard in the afternoon, and the evening meetings were open
to the general public.

Research Program
The Committee authorized three research programs as part of the study of agricultural land
drainage in Ontario. The legal research was carried oul by the Law School ol the University ol
Toronlo, under the direction of Prolessor A. T. Weinrib.with the aid of two students, Michael
Mitchell and James Blacklock. This research study included a review ol the history of drainage
law in Ontario, the preparation of a paper dealing with Ontario legislation wtrich aflects land drain-
age, and also. a paper on lederal statutes which affect land drainage in Ontario. A search was
made for the written judgments of the Drainage Referee and summaries were made of these as
well as those cases which had been heard by the Ontario Municipal Board.

The Committee awarded a study ol benelits and costs and environmental impads of
drainage works to the Department of Geography at York University. This work was begun in
January 1973 and compleled on schedule on September 15, 1973. The study was under the
direction of Prolessors W. C. Found, E. S. Spence, and A. R. Hill.

A sludy ol engineering and construction @sts was carried out by the firm of Todgham and
Case Ltd., Engineering Consultants, Chatham, Ontario. Mr. H. H. Todgham, the senior partner in
the firm, was responsible for the work.

Travel Program
The Committee's travels outside of Gttario included visits to Michigan, Nova Scotia, Newfouno-
land, Quebec, Florida, and Manitoba.

The trip to Michigan allowed the Committee members to view the lalest drainage equipment in
aclual operation at a demonstration lield day. The workings of the Drainage Commission were
examined in Nova Scotia, and the Commitlee visited experimental plots in Newfoundland where
bog areas were being drained for vegetable production.

ln Quebec, lhe Committee had an opportunity to compare lhe policies and programs of a
rnighbouring jurisdiction and to evaluate lhe Onlario experience in light of the progress being
made by the Quebec Department of Agriculture in providing drainage to Quebec farmers,

ln Florida, the Committee was impressed with the recent legislalion which gave control over
water as a nalural resource to one department ol the state gpvernment. Similarly, the control ol
water and drainage in Manitoba is under the direction ol a single deparlment, and the Committee
again noted with interest that this was a re@nl move and decision by the Province of Manitoba.
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Essay Contest
During the course oJ its work, the Committee sponsored an essay competition among rhe stu-
99nlg at the various agricultural colleges in Ontario, Nine essays were submitted on the subject
"Agricultural Land Drainage - Benefits and Objectives." Cash prizes were won by Ron Sadler of
the New Liskeard College of Agricultural Technology, Chas. Bauman ol the Centralia Cdlege ol
Agricultural Technology, and Robert M. Perras ot ine Xemptuille College of Agricultural Tech-
nology.

The Committee appreciated the interesl shown by the students and hopes that the conlest
encouraged their interest in the important subiect of land drainage.

lnterim Report
ln December 1972,Lhe Chairman tabled an lnterim Reporl ol the Committee in the Legislature of
Ontario. Certain recommendalions were made at that time and are summarized herewilh.

1. lt was recomrnended that A.R.D.A. assistance lo drainage works in the eleven eastern
counties ol Ontario be continued until the end ol the lederal-proiincial rural development agree-
ment in March 31, 1975.

2. lt was recommended lhat demonstration drainage plots be provided in northern Ontario to
help farmers of that region become aware ol the advanlages of drainage.

3. lt was recorhmended that the Ministry of Agriculture and Food make loans available for lile
drainage lo farmers in unorganized territories anO Oistricts at the same rate and on lhe sarne
terms that farmers in other areas are able to borrow under The Tile Drainage Acl.

4. The Committee recommended several changes in Section 4 of The Drainage Act which
concerns the requisition type ol drain:

(a) That the amount required as a deposit from the requisitioning larmer be raised f rom gl OO
to $200;

(b) That the amounl which could be spent on any requisition drain be raised lo $7,500:
(c) Thal the geographicat limit be deleted completely;

(d) That the engineer.be required to report that, in his opinion, the drainage work proposed is
not required or is impractical;

(e) That the Act be amended lo permit the municipality to ask lor reconsideration by the engi-
neer and that the engineer be required io lile lhis new report within 60 days; and

(t) That the Act be amended to make drainage works conslructed under this section eligible
lor grants under Section 62.

SUMMARY OF RECOMMENDATIONS

AN EXAMINATION OF COSTS PART Vtt p.36
The Committee recommends:

1. that administrative costs related to drainage works (by-law preparation etc.) be considered
part ol the general administrative operation of lhe municipality and not be included in the direct
charges assessed against a drainage works.

THE PETITION PROCEDURE PART Vilt pp. sz-4}
The Commlttee recommends:

1- that Section 3 (1) ol The Drainage Act be redrafled so that a valid petition will consist ol
signatures represenling a majority ol the properties, (i.e. one signature per property to be bene-
lited) or any number of properties representing 60 percent ol the total acreage to be 

-benelited;

xil



2. lhat the phrase "area requiring drainage" in Seclion 3 (1) be replaced by "area to be

beneliled as determined by lhe engineer";

3. lhat subsection 4 of Section 3 be deleled;

4. that upon ihe presentalion ol a petition the municipal council must appoint an engineer
whose duty it is to immedialely confirm the validity or olherwise ol the petilion and define lhe
drainage area;

5. that the Minister of Agriculture and Food may petition tor the initiation ol a drainage works;

6. that an environmental impact statemenl and a benefit/cost certificate be liled along with
the engineer's report;

7. that a municipal council be permitled to require a preliminary engineering report prior to a
linal engineering report it in its opinion such a preliminary report is necessary lor decision as lo
whether or not to accepl the petilion.

L that the council of any local municipality be required lo acl on the request ol one or mole
ratepayers to initiale preliminary studies - preliminary engineering, environmental and
benefit/cost ol any new proposed drainage works;

g. that the Ministry ol Agricullure and Food subsidize the cost ol these preliminary reports
within the normal grant structure now available tor construclion ol drainage works;

10. that the Minister ol Natural Resources be permitted to appeal any new drainage proposal
on environmental grounds and that the Minister ol Agriculture and Food may appeal on the
grounds lhat farmers' legilimale drainage requirements are being lrustrated;

11. lhat the right of the road superintendenl or the Minister ol Transportation and Communi-

cations to initiate a drainage proiect be relained;

THE ENGINEER PART lX Pp. 41-44
The Committee recommends :

1. lhat where the engineer appointeu is a corporation, association or partnership such an
appointee be required within 10 days ol the date ol appointment to notify the council of the name
ol lhe individual engineer or land surveyor who will have charge ol the prolect;

2. lhat the first duty ol the engineer in the case of a new drain should be lo determine the area
to be benefited in order to conlirm the validity ol the petition or lo establish the requirements of

such a petilion where a petition has not been raised;

3. that the engineer be present at an on site meeting to hear any representations which inter-
ested parties wish to make;

4. that the engineer be required to place suflicient bench marks to permit reasonable control
of elevation lor lulure repairs or improvements;

5. that the whole of Section 8 ot The Drainage Act which deals with lhe engineer's report be
redralted;

6. that Subsection 2 of Section I be amended lo provide that costs of modification to a drain
occasioned by a change in land use lrom agriculture be made at the expense of lhe drainage
works and not charged lo the road authority;

7. that Subseclion 3 ol Section 8 be deleted;

8. that the subiects dealt wilh in Subsection 4 and 5 be amalgamated into one subsection so
that access bridges, larm bridges and water gates should be built and maintained by the drainage
area;

g. that the engineer be permitted to grant allowances for damages to ornamental trees and
fences which cannot be strictly included in the term "lands and crops";

10. that the engineer should, where it would be advantageous, be required to show assess-
ments in the fractional part of lhe whole cosl as well as in money;

'1 1. that the engineer be given authority to make block type assessments in buill-up areas;

xlll



12. that the engineer not be permitted to attend the Court of Revision unless specilically
requested by an appellant; where such a request is not lorlhcoming the engineer should be
required to lile with the Court of Revision a statement in wriling in which he giv; his reasons lor
lhe appealed assessments;

THE DRAINAGE SUPERINTENDENT PART X pp. 45-46
The Committee recommends :

1. that every municipality which underlakes projects under The Drainage Act be required to
engage a drainage superintendent. Two or more municipalities may loinily retain a drainage
superintendent or one municipality may engage a part-time superinlendent providing rre is quali-
lied;

. 3' th?l ine orainage superinlendenl be required to report periodicalty on the condition ol a1
drains within the municipality;

3. that lhe drainagg superintendent be reeuired to successfully complete a course of sludy
salislactory to the Ministry of Agriculture and Food;

4. that the salary of the drainage superintendent be borne by the general rate of the munici-
pality and that this salary be subiect to the normal grant struclure avjitabte from the Ministry ol
Agriculture and Food.

MAINTENANCE, REPAIR AND tMpRovEMENT PART Xt pp. 4T-4s
The Committee recommends:

1. that legislation more clearly define maintenance, repair and improvement in drainage works
as outlined in parl Xl of this report;

2' that the lunctions of maintenance, repair'and minor improvements continue to be under-
taken without the report ol an engineer;

3- that normal grants lrom the Ministry ol Agriculture and Food be extended lo maintenance,
repair and minor improvements;

4. that the programs ol maintenance, repair and minor improvements be permitted to be initi-
ated by the drainage superintendent with the approval of the municipal councii;

5. that maior improvements be permitted to be eflected by the passing ol a by-law and the
appointment ol an engineer;

6' that in cases ol major modilication an environmenlal impact stalement and benelit/cost
report be filed along with the engineer's report;

7. that council be permitted lo aulhorize as well as the environmental impact statement and
benelit/cost statemenl a preliminary engineering study belore proceeding further;

8 
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that normal grants be made available lrom the Ministry of Agriculture and Food lor the
cost ol lhese preliminary studies;

9. that the procedure for processing a project which has been aclivated on notice of an
aflected owner or a road superintendent or on recommendation of a drainage superintendent be
as outlined in the texl;

THE APPEAL PROCEDURE PART Xilt pp. s2-S6
The Committee recomrnends:

1. thal fundamental changes in the appellate system be made;

2. that the C;ourt of Revision be retained to entertain appeals from assessmenls in the engi-
neer's reporl;

3. the establishment of an Ontario Drainage Appeal Tribunal which would exercise all thepresent appellate jurisdiction ol lhe county courtludge'and lhe releree;

4. that powers lo grant mandamus, injunctions and quash by-laws and lo entertain claims for
damages not be given to the Ontario Drainage Appeal Tribunai but should be exercised by the
ordinary courts;
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5. that lhe Ontario Drainage Appeal Tribunal should hear appeals lrom allowances granted

by the engineer;

6. that the jurisdiction ol the Tribunal be specific;

Z. that the rights ol appeal to the Tribunal should be conlained in one part ol the Act and

state each right as mentioned in part Xlll ol this report;

L thal an appeal to the Divisional Court be preserved;

g. that since no decision of lhe Drainage Tribund should be considered absolutely final, the
jurisdiction of the Divisional Court be exended lo include an appeal lrom any decision ol the

Tribunal;

10. that uniform time limits be adopted for appeals which depend not on the nature of the

appeal but ralher on the character of the Tribunal to which the appeal is taken;

11. lhat in cases of appeal to the court of revision notice must be given al least 10 days

belore the lirst sitting of the court;

12. that cases ol appeal lo the Ontario Drainage Appeal Tribunal should be taken within 20

days atter lhe notice ol the decision or aclion complained of has been given;

13. lhat notioe ol appeal to the Divisional Court be given wilhin 30 days after the date of lhe
Tribunal's decision;

i4. thal the operation ol the Tribunal must be expeditious, easily accessible, flexible,

informal and have the necessary expertise to handle questions of an assessment, engineering or

a legal nature as theY arise;

15. that members ol the Ontario Drainage Tribunal nol be limited in number so thal any
number can be appointed aS may be necessary aS the work load increases;

16. that on an appeal to the Tribunal lrom the Court of Revision or on an appeal to the Tri-

bunal by a landoarner lrom allowances granted by the engineer, that the engineer should be

required to give his evidence first;

17. that lhe Tribunal be given lhe power to govern its procedure and make rules and that

such rules should be as lew as possible;

1g. thal the Tribunal should have the power, either ol ils own molion or on lhe application ol

any party, to require a slatemenl ol particulars respecling the grounds for appeal;

19. that the reasons for decision of lhe Tribunal be required to be liled with the Ministry ol

Agriculture and Food as well as with the immediate parties lo the appeal.

THE DRAINAGE ACT PART XV PP. 59-65
The Gomminee recommends:

1. that delinitions ol "benelit", "engineer", "drainage works", and "public utility" be redrafted

as suggested in the text;

i. fn"t the concept ol "inluring liability" be deleled from the definitions in the Acl and removed
as a concept in the assessmenl responsibilily of the engineer in seclion 16 (2);

3. that written agreements made under section 2 d lhe Act regarding drains conslructed by

mutual consent sfroutO be required to be registered in the proper registry or land titles otfice;

4. that section a (a) of lhe Act be rewriften to clarily that lhe point ol commen@ment ol the

drainage works is the upstream end ol lhe works as opposed to its point ol outlet;

5. that the procedure for bringing an award ditch under the provisions of The Drainage Act be

set out;

6. that authority be given to contractors engaged in the construction of drains to enter on pri-

vate property and ihat the line lor contravention ol this section of the Aci be increased to $200;

7. thal, where a landowner has been compensated lor flooding ol his land in lieu ol carrying
the drain to a sufficienl outlet, a mpy ol the by-law be required to be tiled in the appropriate
registry or land tilles oflice;

XV



8. that agreemenls be drawn up between the Minisler of Agriculture and Food for Ontario and
his counlerpart colleagues in the provinces of Quebec and [/anitoba which would provide the
necessary machinery for drains which cross provincial boundaries, and that lhe Act be amended
to permit agreemenls which cover more than one project;

9' lhat where owners ol subdivided land can mulually agree on the share each should pay ol
the drainage assessment then the appointmenl of an engineer not be required;

10. that statements or certificates of laxes or stalemenls of tax arrears include lhe amounls
due on municipal drainage and amounts due on borrowings under The Tile Drainage Act;

11. lhat the lax rolls be amended immediately after the passing of the by-law by lhird reading
to denole the fact that a drainage assessment js pending;

12'. that municipal councils give notice to the engineer that he will lorleit all claims for com-pensation unless his reporl is liled within the specified time llmii, nol to o" less than Co J"v";
13. that the municipal clerk be required to fonvard all the required notices and copies of

reports within 20 days after the engineer's report has been filed;

14' that where all concerned, including the council and the engineer, are satisfied that modi-
lications or amendmenls to an engineer's report are in order lhat tf,e report need not be relerred
back to the engineer. lnstead the report may be adopted as amended;

15. that where changes in lhe engineer's report regarding design and struclure become
apparent after the by-law has been passed, council shoutJ have-the ritfrt to apply to the Ontario
Drainage Appeal rribunal for an appropriate amendment to rhe report;

16. that costs be eliminated by sending to neighbouring municipalities and landowners onlythe facts of the byJaw dealing with linance and nofnecessa-rily repeating *rrar nas airr"oy o"rn
subrnitted in the original distribution of the engineer,s report;

17. thal lands normally exempt lrom taxation should not be exempt lrom assessments for
drainage urcrks, on the principle that those who benetit lrom the drain should be assessed andpay that assessment;

18' that where lhe lands within a municipality are liable for assessmenl the council should be
able to provide that the engineer may designate lhe atlecled area or areas and set out a block
assessment on these landsi

19' thal sections of the Act dealing with obstruction of, or injury to, or destruction of a
drainage works and the penalties therelor and the right lo sue for such d-amages should be in one
section of the Act;

20. that, if before construction has commen@d, it appears that the aclual cost of the drain
will exceed the original estimale by 331ho/o or more, the council must obtain the approval of the
assessed owners before proceeding with the work. lf conslruction has commenceO, ttre munici-
palities involved should be able to raise funds by passing amending by-laws, but wiifrin 30 days
afler completion of the work lhe engineer and the drainage superini-endent should be required to
file a statement containing a summary ol the matters which cost more or less than the original
estimate, the reasons for the increase or decrease, and a slatemenl of how lhe monies were
spent;

^ 2,1 . lhat lines for pollution of drains by any matter other lhan drainage warer be a minimum ol
$100 in the first inslance and $SO0 on second'and subsequent otfences;

22. that lands owned by the ARDA Directorate ol Ontario not be considered lands owned by
Ontario for the purposes of grants under The Drainage Acl;

_ 23. that no change be made in lhe grant slruclure as presenily set out in section 64 of The
Drainage Act;

24. thal u/hen lands which have received a grant for drainage purposes are laken out of
agricultural use that lhe grants be repaid;

_ 25. that any person be entitled to obtain a certilicate lrom the Ministry ol Agricullure and
Food which will indicaie the amount ol grant which has been paid with respect to any land.
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THE TILE DRAINAGE ACT PART XVI pp. 66-62
The Committee recommends:

1. that the total amount available under the Act be raised lrom 75o/o lo 90o/o ol the total cost of
the works and that councils not be permitted to lend a lesser amounl unless a lesser amount is
applied for;

2. that money loaned under this Act be loaned at no interest;

3. that artilicial barriers to land drainage, that is, roads, highways, underground installations
etc. should bear the additional costs ol carrying lield underdrainage to a sufficient outlet. Normal
subsidies should apply in these cases and these suhsidies should only be available where lhe
plan has been drawn or approved by the Ministry of Agriculture and Food;

4. that where tile drainage loans are made on larm land that whhin the term of the loan is
converted to any use other than agriculture lhe balance of the loan should become immediately
due and payable.

5. that repayment inslallments of tile drainage loans should fall due annually and on the lirsl
due date of the normal taxes for the year;

6. that the first payment should be due in the year following the date in which the loan is
granted;

7. that the inspector described in The Tile Drainage Act be required to file with his certificate a
sketch indicating the location and direction of the tile as laid as well as information on spacing
and depth of the tile.

THE ROLE OF THE ONTARIO MINISTRY OF AGRICULTURE AND
FOOD PART XVll p. 68
The Committee recommends:

1. that the Ministry of Agriculture and Food be given a greater role in lhe administration of The
Drainage Act;

2. thal a separate drainage branch within the Ministry ol Agricullure and Food be organized
and that drainage activity not be a se€tion within another branch.

SPECIAL PROBLEM AREAS PART xvlll pp. 69-78
(a) Matters under Federal iurisdiction

The Committee recommends:
1. that the definition of "public utility" in The Drainage Act be amended to include "railway";

2. that lhe Government ol Ontario negotiate wilh the Government of Canada with a view to
amending the legislation that incorporates the Bell Telephone Company (or the Railway Act, if
appropriate) to make the company's position the same as provincially controlled public utililies;

3, that appropriate amendments be made to The Drainage Act to place lndian Reserves in the
same position as other lands provided that appropriate amendments to the lndian Act in conjunc-
tion therewith, are also enacted by the Parliament ol Canada;

(b) Euphrasia Township Municipal Drain No. 1

4. that The Drainage Act be amended to provide that no injunction shall be issued to restrain
lhe construction of a drain that has been authorized in accordance with The Drainage Act and is
being constructed in accordance with a valid by-law of a municipat council;

5. that the Minister of Agriculture be made a party to any proceedings commenced to obtain
an injunction to restrain lhe construcrtion of a municipal drain and that the Minister be permitted to
participate in lhe trial and to take any proceedings that any other party could take including
appeals;

6. that to resolve the peculiar siluation of the Euphrasia Municipal Drain No. 1, that the Legis-
lature pass special legislation as discussed in the text;
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(c) Qualilications ol Engineers and Land Surueyors

7. thal the Association of Professional Engineers and the Association of Ontario Land Sur-
veyors initiale an effective means of delermining those indivicluals or lirms which are property
qualilied to practice land drainage under The Drainage Acl;

8: lhat lhe prolessional associations take the necessary steps to establish and defire the
qualif ications of drainage engineers;

9' lhal lhe University of Guelph consider the feasibility ol offering a lull-lerm course in
drainage engireering as one of its options to senior sludents;

10' lhal the Ministry of Agriculture and Food become lhe qualifying body if the prolessional
associations involved do not develop a satisfactory system ol oesignltion wnicn woutl proiect alt
concerned;

(d) Beaver in Drainage Dilches

1 1. that, where in the opinion ol the Drainage Superintendenl, a drainage works constructed
under The Drainage Acl, is being damagpd or rendered ireffective by the ictivity of oeaver, nereport this tact to the district otfice of the Ministry of Natural Resources and thaf the Minislry ofNatural Resources be responsible for laking tre necessary r"a"urr" lo eliminale lhe animalpermanently from the drainage raorks;

(e) A Suggested Regional or County Drainage Commission

12. that where municipalilies in a county or a region agree, and by by-law so aulhorize, a
county or regional drainage commission be organized to direct and supervise and control alldrainage works in the counly or region, but only those in municipalilies wlpre the municipaliry hasagreed to turn over its responsibilities;

(f) Barriers to Agricultural Drainage

13 that lunds be appropriated by the Legislature into the budgel of the Ministry ol Agricut-lure and Food in sufficient amounts'lo provirli a.subsidy matching"the present road subsidy tocounly and township road budgets]o provide for the necessary croIsings ol county ino io*nsr,iproads by drains construcled under The Drainage Act;

14' lhat an amounl be provided within the budget of lhe Ontario Minislry of Agricullure andFood to provide for payment of assessments made against provinciar highways.

WATER MANAGEMENT - A PLAN FOR THE FUTURE, PART XIXpp.79-82
The Gommittee recommends:

1' lhat the Government of Ontario establish. a lask force or committee lo study lhe futuremanagement ol water in lhe province wilh one of its lerms of reference, being the possioltity otconsolidaling total water control in the province into one Ministry.
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I. AGRICULTURAL LAND DRAINAGE - OBJECTIVES AND
BENEFITS

Agricullural land drainage may be delined as the
removal and disposal of excess water from soil in
order to increase ils agricultural capability. Excess
water may come lrom normal precipitalion, snow melt,
overland flow or underground seepage from adjacent
areas, artesian flow, flood water lrom channels, or
water applied for special purposes. The removal of
excess giavitational waler from the soil can resull in

changes in soil properties such as greater availabilily
of capillary water, warmer soil temperature, and
improved soil aeralion, all ol which are benelicial to
agriculture.

The knowledge that benelils derive lrom disposal
of excess water lrom agricullural lands is not a new
discovery. References to land drainage can be found
lrom the second century B.C. in Egypl and Babylon.
The Roman statesman Cato knew of the benefits of
drainage when he said "Wherever the waler slands
amongst the growing corn, or in other parts of the
corn lields or in lhe dilches or where there is anything
that obstructs its passage, that should be removed,
the ditches opened and the waler let away."

ln the third or lourth century A.D., the Romans
were the authorilies on drainage and their methods
were praclised withoul much improvement lor more
lhan a lhousand years. ln sixteenth-century England a
publication appeared which held lorth on "How to
Drain Moores, and All Other Wet Grounds or Bogges,
and Live in Dry Forever."

Allhough open drainage ditches were commonly
used in those days, samples of underground tile still
exist which can be traced back to the ancient city of
Ephesus and almosl to the time ol Chrisl. Tiling and
draining became commonplace in nineteenth-century
England and from 182O on lhere is evidence ol con-
siderable knowledge and interesl in tile draining in
norlhern New York and adioining agricultural areas.

The principal objective ol drainage is, of course, lo
increase yields, improve crop quality, and improve the
condition of the soil. Another objective is to change
wet lands now considered to be merely waste into
productive agricullural acreage. A third obiec'tive is to
improve conditions in wel lields so that atllivation and
harvesting become more profitable.

Four essenlial elements are required in soil for
optimal plant growth - water, heat, air, and plant
tood. It these elemenls are in proper balanoe in lhe
soil, lhen maximum crop production obviously is fea-
sible. Land drainage oontrols lhe amounl of water in

the soil and maintains it in such condition that root
growth is at ils deepesl and does nol sufter lrom the
wel and cold. Crops need air as well as water, and so
the waler lrom the upper lew leet of lhe soil must be
removed to allow air which carries vital oxygen to
reach lhe growing plants,

Soil lemperature plays an important role in seed
germination and rool growth. Salurated soils largely
use solar radiation lo evaporate waler ralher than to
raise soil temperalure. By removing ex@ss waler,
drainage enables the soil to warm up more quickly.

Plant food in lhe form of fertilizer is dissolved in
moisture and taken up by plants, Since this activity
takes place only above the water table, proper
drainage of the soil is necessary to increase the avail-
ability ol plant food through the roots.

Land drainage facilitates the removal ol gravita-
lional water from the soil. Gravilational or free water
forms that fraction of soil water which is in excess ol
the soil's moisture-holding capacity. This water nor-
mally drains downwards with the force of gravity. ln
areas ol high water table, however, gravitational water
remains on or lust below the ground surface.
Drainage lowers the water table and removes this
excess water. Capillary water, which forms a film
around each soil particle, is retained against lhe pull
ol gravity and cannol be drained otf. lt is capillary
water that is used by plants, and removing gravita-
tional water aclually increases the amounl of available
capillary moisture in the soil.

Removing excess waler improves soil structure
because it allows increased activity by microorgan-
isms, greater plant root development, and less
shrinking and swelling action which occurs with
changes in soil moisture contenl. The improved soil
structure enables the soil to hold greater amounts of
capillary water. Furthermore, lowering the water table
encourages plant roots lo penetrate deeper into the
soil, providing access to a greater amount of capillary
moisture. lncreased rooling deplh also enables planls
lo utilize nulrients from a greater volume of soil.

Benefits lrom land drainage have been compiled
by agricultural soil scientists and may be summarized
as follows: (1) earlier planting and harvesting is pos-
sible; (2) the growing seasn is lengtheneo; (3) by
increasing the depth of lhe root zone, more available
moisture and plant lood is provided; (4) lhe soil is
better ventilated; (5) soil erosion is decreased by
increasing water filtralion; (6) soil baderia grow
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better; (7) organic salts are leached lrom the soil: and
(8) soil temperatures are increased.

crop improvement associations on the subject of land
drainage,

The Canada Department of Agriculture conducts
research in land drainage through the lacilities ol its
experimental station at Harrow, Ontario and has
demonstration plots in Essex and Lambton counties.
The lnterim Report of this Committee tabled in the
Legislature on December 4, 1972, recommended that
more demonstration plots be set up in northeastern
and norlhwestern Onlario to allow larmers lo see on
the ground the aclual benefits ol land drainage.

The Ontario Soil and Crop lmprovement Associa-
tion has lor many years promoted the practice of
proper land drainage. Some ol the local county asso-
ciations have conducted experiments and produced
statistics to prove that land drainage is highiy benefi-
cial in terms of increased crop yields and better soil
management. The Committee appreciated the many
well-presented briefs received from county soil and

lmproperly drained cultivated land.
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II. THE LAW OF DRAINAGE - PAST AIVD PRESENT

The Common Law
ln order lo gain appiecialion of the complex stalulory
scheme which governs drainage mallers in Onlario
loday, it is useful, indeed necessary, lo have some
knowledge of lhe basic values of the common law
regarding drainage and walercourses. Mosl of lhese
principles are very old, and were developed by the
courts belore any statutory provisions regarding
drainage were enacled. ll must be remembered,
however, lhat lhe principles ol lhe common law con-
linue to be in effect unless lhey are specifically altered
or overridden by slalutory enaclment - lhus their
continuing importance.

The common law regarding drainage may essen-
tially be divided into two parts. First, lhere are lhe
rules governing the rights and obligations of riparian
landowners, in other words lhose whose lands are
immedialely adjacent lo nalural walercourses. The
second set governs the rights and obligalions of land-
owners which relale to surface waters.

When considering the rights of riparian owners, il
should be noted lhal a nalural walercourse has been
defined by the courts as a channel with banks lormed
by the llowing of waler and musl present to the eye
lhe unmislakable evidence ol running waler. 1/ The
courls have held that a walercourse is established il
there is a sufficient natural and constant flow of water
lo lorm and mainlain a dislincl and definite channel. lt
is nol necessary that the waler be conlinuous or from
a perennial living source. lt is suflicient thal the waler
rises periodically lrom natural causes and reaches a
plainly delined channel ol a permanenl character. 2/

Any landowner whose lands abut upon a nalural
walercourse has a righl lo drain his lands into that
walercourse.3/

Where a landowner with lands abutting on a nal-
ural walercourse collects lhe rain in ditches or in
poper drains, he has the perfecl righl to discharge il
into the walercourse. And lhis is so even though lhe
result is to increase lhe volume ol the slream and to
accelerale its rate of flow. He may do so withoul
incurring any liabilities lor damages to an owner of a
lower land. 4l The lower owner must live wilh the
possibility of increase in the flow ol the stream
because lhe upper owner has the advantages ol
drainage reasonably used which the stream may give
him. By reasonable use is meanl use up to lhe
capacity ol lhe banks ol lhe slream.

1/ Re Sinclair and Sharpe (1924),26 O.W.N. 134.
2lBeer v. Slroud (1S8S), 19 O,R. 10.
3/ McGillivray v. Lochiet (1904),8 O.L.R.446.
4tbid.

Bul righls also call lor certain obligations. A natural
watercourse from its very nalure must flow from
higher to lower ground, and if there is a righl ol lhe
high lands lo drain, then there is a corresponding
obligation on the owners of lhe low lands to accepl
lhe flow. Subject to lhe limitations placed upon the
upslream owners lhal they musl use lhe slream rea-
sonably, their righls lo drain lands which lie within the
watershed is absolute. Conversely the downslream
owner is under an obligation jusl as firm that he will
accepl lhe disadvantages which flooding brings lo his
low land.

It is the duty of anyone who interleres wilh the
course of a nalural stream lo see that the works which
he substitules tor a channel provided by natural
means are adequate lo carry the water which may be
broughl even by extraordinary rainfall. lf damages
resull from improperly substituted works which have
been provided in place of the natural stream, lhen the
owner is liable. 5/

The second division of c'ommon law deals with
waler lhal lrom lime lo lime descends in the lorm of
rain until it finds ils way by percolation or llow lo lhe
point ol commencemenl of some natural course. To
summarize the rules in respecl to surtace llow and
percolation il may be said that as lar as owners of low
land are concerned, they cannol claim the assislance
ol the law to prevent the natural flow of surface water
from adloining high land. However, lhey are nol
obliged lo receive surface waler llowing upon lheir
lands. The low landowner may without liability protecl
his own lands by building struclures or by filling lhe
land lo a height sutficient lor protection, and lhe upper
landowner has no complainl if flooding results. 6/

The character ol water changes in law when it is
collected in a man made channel and therefore, a
person who collecls water in an artificial channel
loses any righl he may have had in respect lo uncol-
lected surlace water. The minute he does so makes
him liable lo avoid venting lhis collected waler on the
lands ol anolher, and he musl al his expense lake the
waler lo a sutlicient outlet. 7/ Hence the conlribulion
in The Drainage Act by lhose assessed for "outlel"
where the drain is so conslructed to carry waler off
from lhe lands ol higher orvners.

The Statute Law
Drainage slalute law in Ontario goes back almost 140
years. There have been many arnendmenls to lhe law

5/ McArthur v. Gillies (1881), 29 Gr. ZZ3.
6/ Oslrom v. Sills (1898), 28 S.C.R. 485.
7/ Re Orford and Atdborough (1912), ZZ O.L.R. iOZ.
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during that period, arising in piecemeal fashion in
response to particular problems, Accordingly, there
now exists a system of drainage law that is extremely
complex and sometimes unwieldly and is really a
system of patching on a basic statute. The changes
made over the years were in response lo ditferent
demands lrom various areas in the province, as lhe
pace of drainage construction increased and also to
demands and ditficulties encounlered by farmers,
engineers, lawyers, and municipal councillors. lt is fair
to say, however, that the development ol drainage law
in Ontario has been a basic process with veiy few
maior reconstructions or departures from the original
idea. Legislators and people involved had what ihey
considered to be an adequale system and the anend_
menls were brought about with a view to improving
thai system.

The lirst statule law afleaing drainage in Ontario
was passed in 1835, The Statute was eniifled .,An Act
to Regulale Line Fences and Watercourses,,' and it
set oul the basic framework which we know today;
i.e., that the cost of the construction was to be borne
in proportion to the interests of the individual's con-
cern. lt is interesting lo note that at the time ol intro_
duclion this legislalion was given a four-year trial
period, but at the end of this triat period, the legista-
tion was extended indefinilely.

This Act cpntinued in force untit 1gS9 (25 years),
but in that year a new Act was passed 

'resiecting

municipal institutions in Upper Canada. This Act con_
tains lhe oullines of the presenl Drainage Act, A peti-
lion by interested landowners for conslruction of a
drainage works was instituted; the appoinfnent of an
engineer was ordered; the passing of a by-law and
the assessment of tand which benefits and the per-
mission of lhe council to issue debentures lor pay-
ment was included as well as provisions for appeal to
the County Court Judge. lnlerestingly, before the work
was to begin, the council was required lo publicize in
the local press for at least a month the fact of the
work and the by-law authorizing it. This is not required
today.

ln 1874, all previous acts were repealed and a
new act was introduced entiiled "An Act Respecting
Ditching and Watercourses." This Act consolidated all
preceding acts and the only innovalion was the
aulhority to appoint a registered Ontario Land Sur-
veyor.

Two further pieces of legislation aided the devel-
oprnent of drainage in Ontario. The lirst one estaF
iished the Ontario Department ol pubtic Works and
gave it the important responsibility of constructing
drainage works in swampy areas, The government
was given in this way the initiative to drain certain
areas without the necessity of a petition. At the same
iime, the government began to realize the costs of
completing these drainage works and to recognize
that the high cost of construction was preventing
farmers from draining lands by way of a petition. ln an
atlempt to rernedy lhis situation, legislation was
passed allocating funds to be spent on drains con-
structed under the Public Works Deparlment. These
4

moneys, l'rowever, were in ihe form of loans, and the
lands benefiled were to be charged under a ditficult
formula to recover the money after the drain was
constructed. Thus, initiating municipalities submitted
the proposed drainage schemes to the public Works
Commissioner, who then referred them lo the Cabi-
net, which then authorized the investmenl ol funds.

The Act was rewritten in 1g71 and the\Commis-
sioner ol Public Works was empowered to acl on the
written application of a municipal oouncil thal had
received a petilion of the majority of owners of land
benefited by the drain. Then moneys were specilically
allotted for drainage works.

The requirement for a sufficient ouilet goes back
to 1884, when the Act of 1971 was amended requiring
that every drain be continued to a sufficient oullel.
The Act held that it was lawful to conslruct a ditch or a
drain through any number of lots until a sufficient
outlel was reached.

The procedure for resolving disputes in those days
was essentially a lorm of arbitration. lt has bein
reported, however, that local men with a knowledge of
general municipal politics were appointed as arbitra_
tors but not ne@ssarily because of lheir ability to give
iudicial and independeht thought to tfp matters before
them. This, of course, ted to many long and bitterly
contested arguments. The office of drainage relereL
was eslablished in 1891, and given the powers of the
arbitralors who originally sat on these cases.

ln 1892, the first Commission was appointed to
look into drainage laws in Ontario. Two suggestions
were made to this Commission in 1g92, which have
sorne relevancy today. First, it was re@mmended that
drainage matters should be laken out of the hands of
the local municipalilies and placed under the control
of a board to be appointed by the Lieutenant-Gov-
ernor-in-Council. Second, it was made quite clear that
it was very ditficult io decide which lands were bene_
fited by the drain until the engineer had made his
report. lt was recommended that the engineer's reporl
should be made and presented to the council who
then would decide on the validity of the petition. There
was some concern at that time about lhe role of the
engineer, as there is today, and it was suggested that
the engineer's duties be more precisely described in
!l-r" 44. Many of the amendments recommended by
lhe Commission of 80 years ago appear in today'i
Drainage Act, but again, were minor anrendments lo
the existing legislation and did not reaily constitute a
sweeping change.

The Commission of 1992 certainly did not
envisage whar then happened. The legislaiure took it
upon itsetf to repeal certain acls then ii existence and
to consolidate them into a new Municipal Drainage
Asl, a course which had not been r@ommended 6y
the Commission.

Thus, the advent of the Municipat Drainage Act in
1894 was the mosl importanl event in the ev6lution of
the drainage statutes until the present. This Act prov-



ided for two drainage referees: one for weslern
Ontario and one lor eastern Ontario.

One ol the most ditficult conllicts in the develop-
nrent of drainage law in Ontario has been lhat
between lhe need for engineering expertise and the
inherent suspicion among larmers and others lhat the
engineer's professional opinion was unnecessary, loo
expensive, and iust as prone to error as that of the
inexperienced layman. The legislation required lhat
drainage reports must be provided by a professional
engineer or an Ontario Land Surveyor. ln 1903, dis-
lrusl ol engineers became apparent when amend-
rnents to the Act provided lor any municipality to
appoint two residents as drainage viewers. These
viewers were to accompany and assist the engineer
in all his duties. ll one ol lhe viewers and the engineer
could agree in case of a dispute, that would be sutfi-
cient. What usually happened, however, was that, if
both lhe drainage viewers disagreed with the engi-
neer, lhe report was etfectively lhrown out. ln less
lhan 10 years, lhe provision for drainage viewers was
removed from the Act.

Two referees had been appointed under the Act of
1894. On lhe death of the Western referee, however,
no new appointment was made and lhe releree from
Eastern Ontario, G. F. Henderson, Q.C., of Ottawa,
carried on alone and served lhe whole Proyince.
Henderson's philosophy was that the legislation was
designed to get drains dug and not to write books on
cases ol appeal and litigation. He successfully cut
down lhe amount ol argument in lormal cases belore
him and settled many cases by urging people lo use
their common sense instead ol binging lormal action.
ln 1926, he is reported lo have told the Premier that
the only work he had done in the last year was to sign
a lew cheques. As the caseload before the releree
diminished, consideration was given to dispense with
the ottice. ln 1946, amendments were introduced to
allow the Ontario Municipal Board lo lulfill the refer-
ee's tuncrtions.

A second Commission or Committee of the legisla-
ture was appointed in 1948, consisling ol George
Parry (Chairman) trom Kent West, Bryan Cathcart
lrom Lambton Wesl, and Ross A, McEwing lrom Wel-
lington North. This Committee lraveled extensively
throughout the Province asking for suggestions and
recommendalions. The amendments they suggested
were aimed at closing loopholes and adding a few
necessary procedures. They did not feel thal any
radical restructuring of lhe Ac't was necessary,

The Commitlee reported dissatisfaction with the
work of the Oniario Municipal Board as drainage ref-
eree and recommended that a well-qualified lawyer
with considerable experience in drainage should be
appoinled to the Municipal Ebard or, alternalively, lhat
such a person be named as referee. Although this
suggeslion was not accepted, a drainage referee was
appointed at this time and an option was given as to
where disputes could be taken.

The Committee's main contribulion concerned the
relationship between drainage and the problems of

conservation and flood control. They recommended
lhat "in order to saleguard watersheds from the devel-
opment of unwise drainage schemes, there should be
some overall neulral authority with power to review
drainage schernes from the standpoint of the whole
watershed involved." Many of this Committee's rec-
ommendalions were enacled in the lollowing legisla-
tive session in 1949, Some of their recommendations
on conservation and flood control were recognized
but not exactly in the lorm they suggested,

ln the early 1960's, drainage laws in Onlario were
numerous and not enlirely relaled to each other. ln
some cases they even were administered by ditterent
departments, This conlusion and division ol responsi-
bility was at least partially responsible for lhe estab
lishment of a Committee of the Cabinet consisling of
Honourable W. Spooner, Honourable F. Cass, Hon-
ourable W. A. Stewart, Honourable C. McNaughton,
and Honourable R. Connell. Their responsibility was
to make recommendations on farm drainage and
determine whetlpr all aspects d farm drainage might
be administered under one department. This Com-
mittee set up an Advisory Committee made up ol
Professor R. W. lnntin ol the University of Guelph,
Colonel S, W. Archibald, P.Eng., and R. D. Steele,
Q.C. The Advisory Committee was not given much
time to do its work, but il consolidated the Province's
drainage legislation and again did so without substan-
tial alterations.

The Advisory Committee was confronted with six
Acts dealing wilh drainage and did what Prolessor
lrwin called "an elaborale exercise with scissors and
paste," A new Drainage Act was drawn up with lhe
recommendation that it be administered within the
Departrnent of Municipal Aftairs.

The present Drainage Acl which resulted is a
complex, cften ditficult, piece of legislation which, in
its bare essen@, prolides tor the authorization of the
custruction ol drains by three routes: (1) privale
drains by agreement (Sec, 2); (2) petition (Sec. 3); (3)
requisition (Sec. 4). The onstruction of drains upon
requisilion under Section 4 is rarely used. lt is
restricted to agricultural lands, the maximum cost ol
construction cannot exceed $2,500, and no grants are
payable with respecl to such drains.

The most @mmon method of authorizing the
construction of drains under the Aci is by petition
under Section 3. The maiority of the orlners of land in
the area requiring drainage may pelition the council ol
a municipality for the construclion ol drainage works.
The council may appoint an engineer or Ontario Land
Surveyclr to make an examination of lhe area, and to
prepare a report, including plans, specifications, esti-
mates, and an assessment ol lhe oost of lhe works
againsi the lands to be benefited. The engineer is
required to pro/ide lor the construction of bridges and
culverts, and to make allowances for severan@ and
damage. The report is considered by the council and,
il appropriate, is adopted and incorporated in a provi-
sional by-law. Any person dissatisfied with the
assessment can appeal to the court of revision, which
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is appoinled by lhe council, and he may appeal from
the court ol revision to a county court iudge. An
appeal may be taken from the report of the engineer
directly lo the referee, The releree also has g-neral
jurisdiction in drainage matters, and has poner to
issue a mandamus or an injunction, quash by-laws,
and entertain daims lor damages.

Five of the Acts were repealed, leaving, the prov-
ince with two major drainage statuies - The
Drainage Act and The Tile Drainage Act. ln 1972,
drainage legislalion was mads the responsibility of the
Ministry ol Agrianlture and Food.

One of the lirst acts of lhe present Minister of
Agriculture and Food, the Honourable William A.
Stewart, when these Acts were placed under the juris-
diclion of his Ministry, was lo recommend to Ca-Uinet
that a Select Committee of the Legislature be consti-
tuled to review the drainage law. The present Com-
mittee was established on June gO, lgZZ as a result
of that recommendation.

The Agricullural Tile Drainage lnstallation Act
(S.O. 1972) as proclaimed in April, 1973, provides for
lhe licensing of contractors, operalors and lheir
machines engaged in lhe installation of field tile for
underdrainage of farms. Since little experience had
been gained by the Ministry of Agriculture and Food,
the Committee has no comment to make on lhe
working ol this relatively new piece ot legislation.

Other Legislation Affecting Land Drainage in
Ontario
As noted above, there are three maior pieces of legis_
lation administered by the Ministry ol Agriculture and
Food but the Committee's research hal revealed 20
other pieces of legislation which have relevance to or
impinge on the three specific drainage:Acts. These
Acts and their tiiles are listed in Appendix lll. The
relevance of these Acts to drainage is inconsequenlial
in some cases. Some are inoperative or obolete for
certain reasons bul some delinitely present problems
ol conflicl.

Section 33 of The Drainage Act stales that an
appeal lies lrom the Court ol Revision to a County
Court Judge. lt then goes on to say that the provisions
of the Assessment Acl as to appeals lo the Judge
uMer Section 55 of that Act apply mutatis mutandis to
an appeal uMer The Drainage Act, with the exception
lhat the notice of appeal shall be given to the derk ol
lhe municipality instead ol to the assessment commis_
sioner. Upon receiving this nolice the clerk of the
municipality lhen assumes lhe duties ol the regional
registrar as outlined in The Assessment Act.

, The Conservation Authorities Act (R.S.O. 1970,
Ch. 78), establishes aulhorities whose responsibility is
to lurther oonservation, restoration, development and
managemenl ol natural resources. The powers ol the
conservation authorities are set out in Section 20 and
a reading ot these powers indicates that tlny are suf_
licient to allow @nservation authorities to eitablish a
scheme which might interfere with a municipal drain.
6

Under the Drainage Act, municipalities are required to
notify conservation authorities ol any drainage works
proposed and the authority has the right ol appeal to
the drainage releree on any schemJaffecting lands
owned or under the jurisdiction ol the adhority.

The Environmental protection Act (S.O. 1971 , Ch.
86) is designed to prohibit the introduction ot unau_
thorized contaminants in the nalural environment.
This Act may have some relevance when it is realized
lhat during conslruction ol a drain certain silting and
sediment might have detrimental etfecls downslream.
There is a possibitity ol conflict here in that it might be
argued thal under this Act, a drain could be stopped
because of the introduction of a conlaminant into the
nalural water course. However, there is some ques_
tion about whether silling and sediment and other
conslruction matter would be considered a contami-
nant.

The Public Transportation and Highways lmprove_
rnent Act (S.O. 1971, Ch. 61), empoi.rs ih" Minist.,
ol Transportation and Communicalions to carry out
works for proper drainage of highways and any work
so carried oul must be done only with consenl. A road
superinlendent under this Act has the power to
commence proceedings under The Drainage Acl and
this is comptemented by the section d ThEbrainage
Act which allows a road superintendent lo initiale a
drain by notifying council,

^__Ihg Locat lmprovemenl Act (R.S.O. 1970, Ch.
255). There is some question as to whether lhis Act
has ap.plicability to agricultural land drainage, but if
the definition ol a sewer in the Act can be inlerpreted
to include a drain, then lhere is obviousl! some appli-
calion. However, it is doubtful whether the wdrd,,sew-
er" in the Act can be so construed.

The Municipal Act (R.S.O. 1970, Ch. 284), has
immediate relevan@ to the problems ol drainage and
Section 23 of this Act deals with the problems
encountered when lands specially assessed under
The Drainage Act become part of a new municipality,
or are annexed to another municipality,

. .Section 293 (3) of ]he lrlunicipat Ac1 exemprs any
bylaw passed under The Drainage nct trorn ttre pro-
visions of subsec{ion 1, which stites that a muniiipal'@rporation cannot incur a debt, the payment of which
is not provided for in the eslimales of tire current year
unless a by-law authorizing it has been passed with
the consent of the electorate.

Sections 352, 354 and 363 of The Municipal Actenable councils of municipalities to pass by_laws
which may relale to drainage and waier problems,
The most important in this respect is Secto;352 andparticularly paragraph 16. This section authorizes
@uncils of all municipalities to pass by_laws lor con_structing, maintaining, improving, repairing, orwidening a drain, sewer or water @urse and for
acquiring land in or adjacent to the municipality for
such purposes. EJefore passing any by_law under this
section, the Council may require ah e'ngineer's report



to be made with or without a survey and the cost of
this report, as well as the cost of the work itself may
be levied against all the ratable propefy in the munici-
pality, or in a defined area of that municipality which in
the opinion of the council derives special benefits. lt
would thus appear lrom a reading of this section that
any municipality in Ontario can pass a by-law to do
any ol the things a council can do under The
Drainage Act, without the requirement of a petition. ln
fact, it should be noted that the council has a discre-
tionary power as to whetler or not an engineer's
report is required and also a discretionary power with
respect to financing.

It has been suggested in some quarters that it is
doubtful that these provisions are wide enough to
allow the type of drainage being constructed as is
constructed under The Drainage Act since lhe
authority of councils in this case is limited to specific
purposes and no other. We believe, however, that
municipalities in Ontario do have ample authority to
undertake drainage schemes under The Municipal Act
which are similar to those contemplated by The
Drainage Act.

The only major distinction between the powers
conferred under The Drainage Act to build drains
under petition and the powers conferred by The
Municipal Act to build drains authorized by Council
without a petition, is that the former process is suD-
ported by the Province of Ontario through a grant
mechanism whereas under The Municipal Act no

such grants are available. Therefore the likelihood of
extensive drainage works being constructed under
The Municipal Act is remote.

The Municipal Act also permits municipal councils
of a certain size to pass by-laws which license and
regulate the operation of drainage cbntractors and
drain layers. There is a possible conflict here between
the licensing authority of the Agricultural Tile Drainage
lnstallation Act and Section 383, subsection 3 of The
Municipal Acl.

The requirements of the Ontario Municipal Board
Act with respect to drainage by-laws do not conflict
with The Drainage Act but rather supplement and
complement it. lt is clear lhat all municipalities are
required to obtain the approval of the Ontario Munic-
ipal Eoard belore finally passing any provisional by-
law authorizing lhe construction ol a municipal drain if
the cost is to be spread over a number of years or if
debenlures are to be issued. lf that drain is to be
wholly or partially financed by the issue ol debentures
then the validity of the debenture must be certilied by
the Board and is for all purircses, valid and binding
upon the municipal corporation.

The Ontario Water Resources Act (S.O. 1972, Ch.
1), appears lo give authority to the Ministry of the
Environmeni to control and regulate transmission ol
water. A strict reading of this Act would lead to the
beliel that the Ministry ol the Environment can build
drains on the authority ol the Minister.

. r','ii'it!.':':q.i;t--

lnlet channel and pumping installation.
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III. THE EXTENT OF LAND DRAINAGE IN ONTARIO

To provide background inlormation on both the mag_
nitude and regional distribution ol drainage activi{r,
the Committee undertook an overview of ex-penditures
on government assisted land drainage projects for the
period of 19U-22.

Governmenl assistance programs for the drainage
ol agricultural land under The brainage Acr and The
Tile Drainage Act were in effect throufhout the 1964_
72 priod. ln addilion to the above -continuing 

pro_grams, other lorms of supplementary programs
included special grants under A.R.D.n. inJ trom tne
Ministry of Agriculture and Food.

__ The Drainage Act of 1962-63 (S.O. 1962-63, Ch.
99):" amended up to 't97O and as revised in 1972(S.O. 1972, Ch, 139) provides for the piyment ofgrants from the. provincial treasury amounling to 33
1/3 percent ol the cost ol drainage-works constructed
in a county, 66 Zlg percent of the cost oitne worfs in
a territorial district or a provisional county, and up to
80 percent ol the cost ol drainage vrorks corstructed
in a territory without municipal orlanization. This grant
program, available throughout the 1gU_72 p.rioO,
applied only to agricultural lands.

^^Jhr Tite Drainage Act of 1960 (R.s.o. 1960, ch.
l!S] as amended up to 1970 and crs revised in 1971(S.O. 1971, Ch. 97) provides lor assistance in theconstruction of on-farm tile drainage. Assistance
under this act is in the lorm of provindid government
purchases ol debentures lrom municipalitie*s to enable
municipalities to lend landowners up to 75 percent ofthe cost ol tile drainage. These loans are at lorr/
interest rates (4 percent at present) and are to be
repaid over a ten-year period, This assistance lor tile
drainage was available throughout ihe period studied.

A.R.D.A. Drainage Assistance
Under the federal-provincial A.R.D.A. program, addi_
tional assistance has been made availaUJfor munic_
ipal drainage work for agricultural land. Commencing
on April 1, 1966, the A.R.D.A. branch ol the ontari5
Department ol Agriculture and Food made available a
grant ol S tlg percent in addition lo the grants under
The Drainage Act for drainage worts co"nsiructed in
the eleven counties of easteri Ontario. On .tanuary r,
1967, this program was exterded to include all ol the
counties in southern Ontario. This program continued
until December 31, 196g, wtren it waJcarrelled dueto a lack ol furrCs. Since January 196S, A.R.D.A.
drainage grants have been avait-able only in the
eleven counties ol easlern Onlario.

A special case relating to the A.R.D.A. grants for
municipal drainage applies to projects in pari's of nine

townships (West Luther, proton, East Luther, Arthur,
Egremont, Amaranth, Melancthon, Artemesia, and
Osprey) in the counties ol Grey, 6ufferin, and Wel_
lington. This area was the subject ol a special
A.R.D.A. study in a microdrainage area that is the
source ol.several major river systems. This study was
not completed until late in 196g. When the A.Fi.D.A.
drainage assistance prograT was cancelled at the
erxC of 1968, municipalities localed within the micro_grllaSe study area requested an extension of the
A.R.D.A. assistarpe based on lheir claim that they
had not been able to fully utilize the program prior tothe completion ol the study. Their iequest wasgralq and A.R.D.A. grants ol 33 t/3 percent of the
cost of drainage r,trorks were made available in this
area.lor projects petitioned afler April 1, 1971 and for
which engineers vvere appointed prior to March 31 ,1973.

Special Agriculturat Drainage Assistance
When the A.R.D.A. assistance program was can_
celled at the end of 196g for most of s6uthern Ontario,
many municipalities were in the process ol initiatingprojects which had been petiiioned bv larmeri
expecting the A.R.D.A. grant. tn June igOg, tne
Ontario Department ol Agrriculture and FooO under_
took to pay an additional grant ol 33 l /g percent on all
drainage works petitioned prior to the termination ol
the A.R.D.A. program but which were constructed too
late to qualify lor assistance under that program. ln
etfecl, this special assistance meant tnat att Jrainageprojects petitioned alter April 1966 and befoie
December 1968 were eligiUe lor either the A.R.D.A.
grant.or the special Assistance Grant of 33 1/g per-
cent in addition to The Drainage Act grant ol 33 1/3
per@nt.

Capltal Grants lor Farm Development
ln April 1967, the provincial government introduced
the Capital Grants for Farm Development program.
This program provided lor grants of ig rlC percent ofthe cost ol drainage or permanent agricultural struc-
tures up to a maximum of g.t ,0O0 per iarmer. ln 1971,the rate ol assistarrce under ihis program was
increased to 40 percent, up to a maximurriot $3,OOOper farmer. Under this program, a larmer can obtain agrant towards the cosl ol tile drainage on his farm.

The graph in Figure 1 details the total grants paid
under. The 

-Drainage Act lor each year ?uring'fheperiod 1962-72. During the first four years of theperiod, the expenditures decreasea slightty lrom a
torat of $751,194 in 1962_63 to g567,aod in .1965_66.
ln 1966, the annual expenditures began lo increase8



Figure 1 Grant Expenditures Under The Drainage Act and
Debenture Purchases Under The Tile Drainage Act,1962'1972.
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rapidly through the four-year period to 1969-70, when
the total amounted to $3,493,000. This 1969_70
expenditure was maintained through the neld two
years before the total dropped otf to g.l ,992,195 in
1972-73, The varying magnitudes ol annual expendi-
tures of grants under The Drainage Act can be related
to lhe other municipal drainage assistance programs
(assistance under A.R.D.A., lor example), wfiicn were
in etfeci for portions of the eleven-year period.

The relatively stable level of expenditures under
The Drainage Act for the years 1962-63 to 1965_66
corresponds to a period wfien the only available
assistance was that provided by The Driinage Act.
The period of 1966-67 to 1960-70, in which grant
expenditures increased sharply, corresponds to lhe
period when the A.R.D.A. program and lhe provincial
government's Special Drainage Assistance program
provided- additional grants. The leveling-otf period
from 1969-70 lo lg71-72 corresponOs to a period
when projects petitioned prior lo December .t96g
were still eligible for grants under the Special
Drainage Assistance Program bul when newly peti_
tioned projects were only eligible for The Drainage Act
grants. ln the final year, 1972-73, when expenditures
fell off, most of the projecls constructed would have
been eligible only for grants under The Drainage Act.

. ln summary, the graph in Figure 1 illustrates quite
clearly the effecl ol addilional assistance programs on
the amount o1 drainage undertaken. Althougfi there is
a time lag, the initiation ol the A.R.D.R. anO Special
Assistance programs corresponds to a period of rapid
increases in expendilures. The termination of these
programs corresponds to a period of leveling-otf fol_
lowed by reduced expenditures

The pattern of average annual drainage grants for
the three-year period 1964-65 to 1966_67 ior town_
ships in the southern part ol the province indicate two
major regions of activity - one in southwestern
Ontario and the other in eastern Ontario, with a few
smaller areas in the counlies of Bruce, Grey, Dutferin,
Wellington, and Simcoe. ln southwesterh Ontario,
!e_lv9 townships received between $10,000 and
$20,0OO in average annual grants under The
Drainage Act. Within easlern Ontario, only two town_
ships received average annual grants over $5,000.
The data also revealed a large region with no munic_
ipal drainage activity, including thie area around the
western end of Lake Ontario and the area east and
north from Toronto.

Grant expenditures under The Drainage Act for
municipalilies in the northern part of th; province
were summarized lor the entire 196/-Z2 period. The
municipatities receiving grants in this part of the prov-
ince are located within provisional counties or lerri_
torial dislricls and therefore re@ive grants of 66 2/3
percenl ol lhe cost ol drainage. Tne data indicate that
during the 1981-66 period only six municipalities
received granls, two of which received an average
annual grant of ouer 95,00O.

Drainage Act Expenditures by Township, 1gil-72
To oblain an overyiew of the regional patterns of
drainage expenditures, an analysis -was 

unbenaken of
the. annual expenditures at thb lownship level, The
period 1964-72 was selected for analysis to includelhe 1981-66 period during which expendilures were
relatively stabte, the 1966-69 period ol rapid increase,
and.lhe 1969-72 period of renewed stabiiity. Such an
analy.sis ol grant expendilures ai the lownship levet
over.the eight-year period would likely reveal regional
lrends in drainage activity.

The.basic data employed in this anatysis were the
annual total of grants under The Drainage Act paid to
each township in the province, The in-itial slage of
analysis involved a labulation ol these expenditures
lor each of the eight years. The resutts jr-viOed apicture oI expenditure patterns bul wers limited in
their usefulness by extreme year-to_year variations in
expenditures, particularly in areas of timited drainage
aclivity. To beiler summarize the pattern, aver'aleannual grant expenditures by lownships in t6e
soulhern part of the province were calculaled for the
three-year periods ol 1964-65 to 196&67, jnO f mg_
7O lo 1971-72. The former period corresponJs lo thetimespan prior to the rapid increases'ot igOZ-Og,
while lhe latter period corresponds lo ihe years of
renewed stability after the increases.
10

The pattern ol drainage activity lor the three_yearperiod 1969-70 lo 1971:72 is siriritar to-mat O me1963-67 period. lt shows tw_o major areas ol activity
- one in southwestern Onlario arrj another in
easiern Onlario, with more isolaled activity in thecounties of Simcoe, Ontario, Victoria, and prince
hdward. Bolh areas of aclivity are larger than tor theprevious period, with the soutnwest6rn area Oeing
extended north and eastwards and the easlern area
being extended north and west. fne moli iignificant
change from the earlier period relates to the magni_tude of expenditures, ln southwestern Ontario, iiu"townships received average annual grants of over
$60,000 and twenty-nine -other 

to*ninfs-receiueO
average annual granls ol over $3O,OOO. ln eastern(Jnlano, live townships received average annualgranls of wer $20,000. Again, a significint tack olmunicipal drainage activity is oOserieO in the area
around the western end of Lake Ontario and in thearea lo lhe east and north of Toronto. There was,
however, some activily in isolated townsfrips in tne
counties of Ontario, Victoria, and prince gOwlrO.

_ Granl expendilures in the northern part of the
fr"ujl99 indicate onty timited drainagl actr:uily duringthe 1969-72 period. Only eteven foinsnips receivedgranls. during the period, one of which ieceived anannual^average grant of over S30,0OO and Lne otnerabove $5,000. Grants in this *"" ,.prr""ni oO Zlgpercent ol the tolal cosl ol the projects.

To better understand the changes in the amount
and regional patterns of grant 

"rp"iditrr"" under TneDrainage Act ,during the tg€/'_72 p.rioO in the
southern parl of the province, analyses were made oflhe percenlage change in the averag" unnrul value ofuratnage Act granls to torunships between the period
19et-67 and 1969-72. A study also was-maOl of tne



actual increase in lhe average annual value of munic-
ipal drainage grants to townships between lhe periods
1964-67 and 1969-72.

The percentage changes in the value of grants
under The Drainage Act illustrate lhe relative changes
in e:rpenditures, Only a small number of isolated
townships actually experienced a decrease in the
level ol expendilures and in no case were lhese
townships that had received large grants during the
1964-67 period. Most ot the townships wiih lhe
highesl percentage increases are associated with
areas ol new drainage activity which received no
granls during the 19il-67 period but which did
receive granls during lhe 1967-72 period.

These areas of new drainage activity illustrate the
spread oul ol lhe two established drainage regions ol
southweslern and easlern Ontario. The new areas ol
drainage associated with southwestern Ontario lorm a
crescent-shaped pattern that includes lownships in
the counties of Bruce, Grey, Wellington, Walerloo,
Brant, Wentworth, and Norfolk. The new areas asso-
ciated with eastern Ontario show a spread of activity
west and north into townships in the counties ol
Grenville, Leeds, Lanark, and Renfrew and the
Regional Municipality ol Ottawa-Carlelon. Other areas
of new activity include isolaled townships in lhe coun-
ties of Haldimand, Peel, Simcoe, Onlario, Victoria,
Hastings, Prince Edward, and Lennox and Addington
in tlre Lake Ontario area and in the areas of Nipissing
and Manitoulin lsland farther north. At the sarne time,
there are many townships wilhin the established
drainage areas ol southwestern and eastern Onlario
that experienced large percentage increases ranging
trom 50O to 5,000 peroent. ln terms ol lhe absolute
increases in expenditures under The Drainage Act,
these established areas accounted for the grealesl
aclivity.

Data on lhe actual increase in the average annual
grant expenditures between the periods 1964-67 and
1969-72 were also labulated and cleady show where
the maximum increases in the absolute value of
granls have occurred. These maximum increases are
largely cone€ntrated in the southwestern drainage
area, particularly in Lambton and Middlesex counlies,
with less concenlrations in Essex, Elgin, Huron,
Bruce, and Perth counties. With only local exceptions,
the magnitudes ol absolute increases in lhe value of
grants in eastern Ontario are much smaller than lhose
in lhe southwest. The absolute increases in olher
areas of the Province are relalively insignificant
compared with those in the two major areas.

It is clear lhat the concentration of drainage
activity is in southwestern and eastern Ontario. fueas
ol new drainage seem to correspond to the fringes ol
these established areas. ln lerms of the absdute
values of expenditures, southweslern Ontario's pre-
dominance has been well established.

Annual Tile Drainage Erpenditures, 1962-72
The annual lotals lor provincial government pur-
chases ol debentures under The Tile Drainage Act for

the period 1962-72 are shown in Figure 1. The pattern
indicates a gradual increase of expenditures during
the period 1962-67 when there was a more rapid
increase in expendilures lrom 1967-70, a leveling off
lo 1971 , and lalling otl in 1972. This pattern is quite
similar to that described for expendilures on municipal
drainage under The Drainage Act (see Figure 1), with
the expenditures under The Tile Drainage Act exhib-
iting a slight lag behind those under The Drainage
Act. This lag is easily explained in that on-farm tile
drainage projects are likely to follow the installation of
municipal outlet drains.

The graph of tile drainage expenditures does not
\exhibit the extremely sharp breaks in slope that are
associated with the graph ol municipal drainage
expenditures. This diflerence can be attributed to lhe
lact that lhe initiation and cancellation ol the A.R.D.A.
Outlet Drainage Assistance Program did not have as
direct an impacl on tile drainage activity as it had on
municipal drainage activity. On the basis of the graph
(Figure 1), it may be hypothesized that in general the
tile drainage expenditure pattern lor 1962-72 is
closely related to lhe municipal drainage expendi-
lures, with the municipal drainage aclivity in most
cases triggering subsequent tile drainage activity.
This hypothesis is further examined in lhe following
seclions which discuss regional patterns ol expendi-
lure under The Tile Drainage Acl.

Tile Drainage Act Erpenditures by Township,
1gil-72
To provide a basis for compa.ring the regional patterns
of expenditures under The Tile Drainage Act and The
Drainage Act, an analysis was undertaken ol the
annual township level expenditures under The Tile
Drainage Act. The period 1964-72 was selecled to
correspond to that considered lor The Drainage Act
and to include the 1967-69 period of rapid increases
in tile drainage activity. The basic dala employed
were the annual lolals lor provincial government
purchases of debentures under The Tile Drainage Act
lrom each township in lhe Province. The initial stage
ol analysis involved tabulating the tile drainage
expenditures lor each ol the eight years. A series of
four summary tables were prepared lo provide a basis
for comparison wilh The Drainage Act expenditures in
some areas, These four tables, which are directly
comparable to those included for The Drainage Act
expenditures, are of the average annual expenditures
on tile drainage debenlures tor the three-year periods
196466 and 1969-71 and ol percenlage ditferences
and actual increases in tile drainage debenture pur-
chases between the two periods.

The tabulation ol the average annual value of tile
drainage debenture purchases by township in the
southern part ol lhe Province during the period of
1964-65 to 196667 reveals a pattern of major activity
in southwestern Ontario, Lesser amounls of activity
are shown in the counties bordering the shores of
Lake Huron and southern Georgian Bay, in the
Niagara Peninsula, in a bank along the north shore ot
Lake Ontario, and in easlern Ontario. The largest
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expenditures are concentrated in souihwestern
Ontario, particularly in the counties of Essex, Kent,
and" Lambton and to a lesser exlent in Middlesex,
Huron, Perth and Elgin.

The average annual value of tile drainage deben_
ture purchases by township in the southern [an ot the
Province tor the period 1969-70 to 1971-i2 is quite
similar to that for the earlier period, but the magni_
tudes of expenditures are notably larger. Tne milor
centre of aclivity is still the southwest, particularly t'he
ccjunties of Huron, Perth, Lambton, Midblesex, Eisex,
Kent, and Elgin. There is a considerable increase in
activity in easlern Ontario as well as lesser increases
along the north shore of Lake Oniario and in Simcoe
County.

The tile drainage debenture purchases lor the
municipalities in the norlhern part of the province for
the entire 1964-65 to 1971-72 period indicate that
only fifteen municipalities took advanlage of the pro_
gram. And in most cases the average annual expendi_
lures were quite small.

Two final tabulations illustrate the regional pal_
terns of percentage and actual increases in lhe
average annual values of tile drainage debenture
purchases. The highest percentage increases are
again associated with areas of new lile drainage
activity. These areas include townships in the coun_
ties of Huron, Middtesex, Oxford, Norlolk, and Haldi_
mand in the western part of southern Onlario; in the
counties ol Grey and Simcoe south of Georgian Bay;
along the north shore of Lake Ontario; and ii easlern
Ontario. The greatest actual increases in tile drainage
activity are concentrated in southwestern OntarL,
wilh a srnall secondary concentration in eastern
Onlario.

The series of four tables relating to tile drainage
have emphasized lhe absolute iiportane of lne
southweslern region. Lesser amounts of tile
drainage activily and new areas ol activily included
the Niagara Peninsula, the area south of Georgian
Bay, the area along the north shore of Lat<e Ontirio,
and easlern Ontario.

Regional Overview of Drainage Activity, 1gf!.-lz
Considerable changes have occurred in the agricul_
tural production ol lield crops in Ontario over the past
two decades. These changes include increases inmost crop yields and shifls in lhe magnitr.rdes and
regional distributions of acreages in virious crops.
For the most part, these changls have been related
to the development ol new ciop varieties suited to
local condilions and to the use of more intensive soil
and crop practices.

. ln many areas, land drainage activity has no doubt
been an important factor in th-e changing patterns of
agricultural production. While a aetiite"O'piovincial_
scale analysis ol the relationships ol drainage activity
to the changing patterns of agricultural proluction isnot intended, an attempt is made to generalize lhe
dominant lrends on a regional basis,
12

Byusing the palterns of government expenditures
under The Drainage Act and The Tile Drairiage Act, it
is. possible to irJentily several loosely defined regions
of drainage activity. For this discussion, the tolb;ing
seven.zones,or regions of drainage activity nave been
identilied: Southwestern Ontario, Southwesfern
Ontario lringe, Southern Georgian Buy, Eastern
Ontario, Niagara, North Shore t_ake Oniario, and
Northern Ontario.

The Southwestern Ontario region ol drainage
activity includes the counties of Eslex, Kent, Laml_
ton, and the western parts ot Middlesex and Elgin.
This area has traditionally dominated Ontario agri6d_
tural production, having the most significant increases
in crop yields and the largest acreJges in field crops,
particularly shelled corn and soybeans. This area has
been predominant in tle panerns of drainage assist_
ance expenditures lor both consistently received the
largest amounts of government drainage assistance
over the 196y'.-72 period.

The second region of drainage activity, the South-
western Ontario lringe, includes a broad bank ol
counties north and east of the Southwestern Ontario
area and west of a line ioining the southern part ot
Bruce County to Haldimand bounty. This zone is
segond only to the southwestern region in both agri-
cullural production and drainage actitity.

The patterns ol field crop production in the fringe
area are marked by recenl substantial increases in
shelled corn produclion, particularly in the soulhern
counties o1 Elgin, Middlesex, t,torfolk, Oxford, Brant,
and Haldimand. Fodder corn is grown generally
throughout the area, with wheat gaining imlortance
particularly in Norfolk. Mixed grains .arJ weil estab_
lished in the northern part of thb zone in the counties
ol Perth, Huron, and Waterloo. While drainage activity
has been prevalent in this area throughout the periocf,
there have been malor increases in expenditures in
receni years.

- 
The third region of drainage activity is Southern

Georgian Bay and includes the counties of Bruce,
Grey, Wellington, Duflerin, and Simcoe. This area
experienced a considerable amount ol new drainage
activity during the 1gU-1972 period, the magnitud6s
ol expenditures on drainage assislance inireasing
significantly. During lhe same period, agricultural
production in this area showed a significant inift away
lrom winter wheat and inio foddei corn production.
While drainage expenditures in this region are nct
nearly as large as in the Southwestern and lringe
zones, the sustained activity requires recognition.

.Easlern Ontario, the tourlh region of drainage
activity, includes the area east ol a iine through Ren_lrew and Frontenac Counties. There has been a
dramatic increase bolh in municipal ancl tile drainage
expenditures in this area during ll:r- 1964_72 period,
The area has experienced an increase in the produc-
tion ol fodder corn, with oats and nay remainlng ot
some importance.

The fifth and six drainage regions aie Niagara and



the North Shore of Lake Ontario. These zones are
characterized by considerable tile drainage activity
but only limiled municipal drainage activity during lhe
19U-72 period. This may be due to the areas' topog-
raphy, which has a denser network of natural water-
courses that may reduce lhe need for municipal
drainage works.

-3'

3
.,4ibr

Open drain under construction,

Drainage activity in Northern Ontario, the linal
zone, has been limited to a few local pockets
including Manitoulin lsland, the Lake Nipissing area,
the Clay Belt areas of Timiskaming, and the Rainy
River District.

Open drain located within a road allowance.
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IV. THE ENVIRONMENTAL IMPACT OF DRAINAGE
WORKS

ln the last decade there has been an explosion of
inleresl in man's relationship wth his environment.
Greater atlenlion has locused on some of the environ-
menlal effects of land drainage, particulady in relation
lo game animals and sporl fisheries. Nevertheless,
there is a lack of detailed scientific data on many of
the potential effects of drainage.

The effects drainage has on soil properties are
obviously benelicial to agricultural crops. However,
areas of excess water provide a habital for many
species of plants and animals and also play a signifi-
canl role in the hydrological cycle. Drainage may
therelore be damaging to these nonagricultural
aspects of the environment.

Resources feel that agricultural land drainage may
have a detrimenlal effect on woodlands. Neverthe-
less, the adverse effects of drainage in forested areas
are not as well documenled in the liieralure as are lhe
benelicial effects.

Agricultural land drainage may have a variety of
etfects on wildlife. The most important impacts occur
wfiere various types of permanent wellands are
drained. Wetlands constitute key components of lhe
landscape for many types of wildlife, providing cover,
food resources, and breeding sites. Drainage activi-
lies may considerably inlluence wildlife even in areas
where permanenl wetlands are unaffected. ln areas of
intensive agricullure, open drains that have nol been
recenlly maintained contribute significanily to the total
area ol semi-natural vegelation. Reconstructing these
drains will at least temporarily destroy the usefulness
ol the habirat for wildlile.

Most research on lhe eflects of drainage on wild-
life has been devoled to waterfowl and a variety ol
game animals because ol their signilicance for recre-
ation. The etfect of drainage involving permanent
wellands is probably more delrimental to walerfowl
than to mosl other types ol wildlile. lf the object of
drainage is to convert wetland to agricultural use, the
habitat is lost not only for waterfowt but also for all
other types ol wildlife using the area, Where weilands
are drained but not cleared for agriculture, the habitat
may still be used by various types of wildlife.
Removing lhe surface water, however, eliminates the
value ol the area for watedowl and olher orqanisms
requiring an aquatic environmenl

The drainage ol wetlands is ol major imporlance in
its adverse etfects on wildlife. ln addilion, the potential
damage lo wildlile lrom maintaining and recon-
structing existing drains must not be overlooked. The
importance of drainage ditches as wildlife habitats
probably varies considerably. Ditches may be unim-
porlant in some areas such as eastern Ontario, where
there is a large variety of alternalive seminalural habi-
tats. ln contrast, older drains wilhoul recent mainte-
nance may be vgry significant for wildlile in lhe
intensely {armed areas of southwestern Ontario,
where allernative habitats such as woodlands and
small wetlands are in short supply, ln these circum-
stances, reconstruction or maintenance ol drains will
adversely alfect wildlife until the vegelation cover
regenerates.

Agricultural land drainage produces a variety ol
changes rn slreams and lakes. ln some cases, perma-

Constructing drains and channeling existing
slreams to increase the flow ol waler from the land
surface destroys vegetalion along the excavation
path. Clearance of vegetaiion extends for a variable
distance, oflen 30 to 40 feet at right angles to the
drain, because of passes by dredging machinery and
the dumping and spreading ol excavated spoil. The
swath ol clearance along the drain or channelized
stream can be particularly damaging in woodland if
removing valuable timber is involved. Drainage can
result in even grealer destruclion of natural vegLtation
when permanent wellands are converted to lgricul_
tural use.

land drainage also atfects naturai vegetation by
altering surfaoe and soil water levels. Draini often are
inslalled in permanent weilands to facilitate the
drainage of adjacenl agricultural land or to allow the
drain to be continued to a point where adequate ouilet
is provided. ln these circurnstances, the existing veg_
etation may be modified considerably. lnstalling a
drain removes areas of surface water, thus elimi_
nating some aquatic plants. ln bog areas, drainage
may lower the water table, which affects the growth ol
various plants specificaily adapted to lhis !p6 of envi-
ronment.

Considerable research has beeq conducted by
forestry scientists on lhe effects of driinage on hard-
wood swamps and forested bogs. ThG research
suggests thal drainage can be beneficial in wefland
forests by increasing the growth rales of a variety of
tree species. Research in northern Minnesota on ihe
etfects of drainage in forested areas has revealed
average increases of 100 percenl in growth rates on
drained areas compared with undrained sites.

Some foreslers in Onlario's Ministry ol Nafural
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nent slream channels are straightened and dredged
to accommodate increased llows lrom tile and open
drains. Channelization may seriously affect sport fish-
eries and also alters sediment loads and various other
characteristics over corsiderable distances down-
stream. Maintaining and reconstructing existing drains
that are not permanent slreams probably results in
less direct damage to fish populations because of
their absence in lhese areas, but alterations in sedi-
ment load and waler temperature may aflect fish
populatiors at other locations in the drainage nelwork.
lnstalling tile drains that outlet inlo municipal drains
also alters streams and lakes by changing nutrient
loads and hydrological characteristics.

It is ditlicult to precisely evaluate the environ-
mental consequences of land drainage in Ontario.
The survey of seven towrships underlaken by the
Committee's research stafl forms a very small sample
lor assessing the province-wide situalion. The small-
ness ol the sample, however, may be mitigated
somewhat because the seven townships were chosen
to give coverage to all the maior regions of Ontario. ln
addilion, the sample was biased towards an overre-
presentation of areas where impacts on natural vege-
tation and wildile were expecled to occur.

It is diflicult to adequately compare the findings in
these townships with other parts of the Province,
because detailed research on the environmental
aspecls of land drainage in Ontario is almost com-
pletely absent.

Thus, there has been a tendency to discuss the
environmental impacts ol land drainage in Ontario on
the basis of published research lrom the United
States. lf these discussions are to be valid, there must
be a strong similarity belween the characteristics ol
land drainage prolects in Ontario and elsewhere in the
United States.

Considerable contrasls are apparent between the
characteristics ol drainage proiects in cerlain parts ol
the United Stales and in Onlario. From the analysis ol
drains in seven towrships and discussions with a
variety ol individuals involved with drainage in
Ontario, it is evident thal most recenl drainage pro-
jects have been relatively small in size. Drains are
characteristically about 2 to 3 miles long, with lhe land
acreage involved in being between 50O and 1,500
acres. There are lew examples ol much more ambi-
tious drainage schemes in Ontario llor example, the
Holland Marsh), but mosi of these date lrom belore
the Second World War. Other circumstances being
equal, small drainage prolects are unlikely to have the
same magnitude of environmental impact as large
proiects. The cumulative eflect of many such
schemes, however, can have serious eflects.

ln view of the very large increases ol expenditure
on both municipal and tile drainage between 1967
and 1971 in Ontario, it might be expected thal elden-
sive areas of land are being drained for the first lime
and converled into agricultural use. Engineers' reporls
lor approximately 140 drains in the seven townships

sampled revealed that lhe majority of proiects
involved reconstructing existing drains, although in
some cases a drain was extended and new branches
added. lt should be pointed out that it is often difficult
to iudge whether a drain is new or not on the basis of
existing township records. Engineers' reports fre-
quently indicated lhat a drain is new when its status
changes lrom an award drain to a petition drain. ln a
situalion where reconstruclion involves dredging an
old drain that has been long neglected, the environ
mental consequences may differ very little from a
situalion where the land is first drained.

Aerial photographs from 1955 lo 1971-72 were
examined tor the six townships sampled in southern
Ontario. The disappearance of areas ol permanent
wetlands or woodlois as well as changes in the extent
of channelized permanenl slreams were recorded tor
lhis 17-year period. Virtually no disappearance ol
permanent wetlands or woodlots was noted in west
Luther and Ramsay townships, while 1 small woodlot
ol approximately 8 acres was cleared in Cumberland.
The greatest clearance ol woodland occurred in
lr{ersea, where 27 woodlots totaling approximately
400 acres were cleared. Lesser acreages were @n-
verled to agricultural use in Ellice (1 20 acres) and in
Brooke i100 acres). Disappearance of woodland in
these towrships could nol be atlributed solely to agri-
cultural land drainage. Significant acreages of timber
thai do rrcl require drainage are cleared in intensively
larmed areas to expand the acreage of arable land.
Nevertheless, approximately one hall and two thirds
ol the woodland cleared in Mersea and Brooke,
respectively, was adjacent to drains. lt is iherefore
likely in these cases thal the removal ol waler prov'
ided incentive lo converl lhese acreages to intensive
agricullural use.

Liltle increase in channelized streams was
observed in any ol the six townships lor the period
1955 to 1971-72. ln Cumberland and Brooke, a total
ol about 'l yz miles of channel was strai(;htened on a
number of small stream seclions. This channelization
may have resulted from land drainage activities,
though highway conslrudion appeared lo be respon'
sible in some cases. The evidence in these six town-
ships suggests that the loss ol permanent wetlands,
woodlots, and natural streams has generally been
small despite the very large increase in drainage
grants durirE the late 1960's. The greatest change
has occurred in southwestern Ontario, particularly in
Mersea Township, and may be explained by the high
intensity of larming in this region which has provided
an incentive to increase the area ol agricultural land.

' ln eastern Onlario (Ramsay and Cumberland
townships) and lhe Dundalk Till Plain tWest Luther
township), agriculture is less intensive and prolitable
and there is little incentive lo converl wetlands and
woods to agricultural use. ln fact, the acreage ol agri-
cultural land has declined as marginal areas have
been abandoned in recent years.

The detailed inlerviews concerning 37 drains in
the seven townships sampled indicate some ol the
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consequences ol drainage on the local environment.
No attempt was made to invesligate the large_scale
regional impacts ol these drainage projects on stream
hydrology and witdlile outside 1ne oiain area. The
inlerview dala must be interpreled with some caution,
since lhey involve the subjective judgements ol indi_
viduals with variable knowledge of the environmenl.
The questionnaire tocused primarily on small game,
fur-bearing animals, and sport lisheries. Ke-eping
these limitations in mind, the interviews suggest that
the majarity ol drains analyzed had no dEcernibte
ellect on the nonagricultural aspects of the locat tand_
scape. ln most cases, the numbers of small game
and lur bearers, together with the level ol huntinl and
trapping, appeared to be unaffected by drain r6con-
struction. Most ol the drains analyzed contained insig-
nilicant lish populations and did not provide any sport
fishing either belore or atter ditching. No evidence
was lound of changes in well waler levels thal could
be altributed to the etfects ol drainage proiects on the
water taue.

Adverse etfects were observed in a few cases.
Reconstructing one drain involved the drainage ol a
srnall 12-acre marsh, resulling in the disappearance
oJ ducks, muskrats, raccoons, and amphibians from
the site. Five or six people a year hunted duck on lhe
marsh belore il was drained. Some reduction in the
numbers of muskrats and ducks was noted on other
drains in the period belore dredging.

ln the seven townships studied, it appears that
recent drainage activily has not resulted in a major
loss of natural habitats aN that with a few exceptiorg,
has not caused z major rduction in small game and
\r bearing animals in the vicinity of t-he drain.
Caution rnust be exercised in translerring these con_
clusions to the Province as a whole. lnterviews wilh a
variety of experts, however, suggest a low rate ol
permanent wetland loss as a result ol agricultural land
drainage in the past decade. ln the m-ore urbanized
areas of Ontario along the Toronto-Windsor axis, the
loss ol permanent wetlands through urbanization and
highway conslruction has been much more serious
than the loss through agricultural land drainage.

.._ The views expressed regarding weilands and wild_
life are also relevant to slream channelization and
sport tisheries. A small proportion of recent drainage
prolects has had serious adverse consequences lor
sport lisheries. Drain construclion and stieam chan_
nelization have damaged trout slrearns in some
areas. These adverse etfects are parlicularly serious
in areas where certain types ol sport lishing are in
short supply. ln eastern Ontario, there are vlry few
cold water stream tisheries. The detrimentat effetts ot
drainage activities on lrout slreams in Norfolk County
are inlensified because lhis area contains the only
cold water strearns within the Lake Erie drainage
basin.

The effects of drainage activity on the physical
hydrology of drainage basins in Ontario has been
particularly diflicult to evatuate. previous r€lsearch is
lacking and the Committee's research slaff has been
16

unable to document such impacts in the present pro_ject. Several. briels presenled to the 
'Commitfee,

however, indicated the potential serious impacts ot
extensive drainage activity on llood flows and low
llows.

_ ln recent years, the conservation aulhorities ot
Ontario have spent large sums of money on water
management proiects lor llood control and low llory
augmentation. These projects have included the con_
struction of dams, reservoirs, and flood control chan-
nels. The designs ol these prolects are such thal lhe
hydrological characteristics of the basin musl remain
relatively stable for the program to achieve full effec_
tiveness. Large numbers ol drainage projects, particu_
larly in water storage areas in the headwater sections
ol drainage basins, may considerably offset lhe efforts
ol the conservation authorities to provide llood protec-
tion and to guaranlee reasonable levels of low flow.
The Dundalk Tiil Ptain in Grey, Dufierin, Wellington,
and Simcoe counlies is an example ol a signiticani
headwater region that has recently experienced con_
siderable drain construction which may affect the
Saugeen, Grand, and Nottawasaga rivers.

Drain maintenance praclices should receive some
consideration in assessing the present environmental
effects ol land drainage. As mentioned previously, themajor portion of drainage grants in recent years
involved reconstruction of eiistng drains. ln most
parts ol lhe Province it has been generat practice to
allow drains to deteriorate over a plriod of 

'years 
and

then to und_ertake major reconstruclion. This practice
may be inetficient tor adequately removing water from
agricultural land, and it may red-uce agriciltural bene-fils and increase the long-term cosis ot municipal
drains. Paradoxically, this practice probaUy has fewer
adverse effects on the environment than most other
methods ol maintaining open drains. ln the interval
between reconstruclion, wtrich may vary from 6 to g
years in areas of sandy soil (Norloik Countyl to 15 to
f0.V.9ars in heavy ctay soits (Kent Counry),ine Orain
habitat may be used by various types of'witOlile and
may provide some hunting and fishing.

A number of briels to the Committee advocale
changes in maintenance practices of drains. lt has
been suggested that streamlining municioat drains
would enable more efficient mainlenance. At present,
several drains may empty into a common ouilet, witha separale bylaw covering each drain. Each drain is
usually overhauled separately and otten at ditferent
times. ll lhese drains were combined into one syslem
under a single bylaw, the wtrole system could bedredged at the same time. Althougn tnis oio""Our"
might be more etficienl from an agrLdtural 

-viewpoint,

it would result in a greater adveri impici on wildlile
and lisheries because ol the larger aiea invotvea. n
has .also. been suggested that ?rains should have
small-scale maintenance about every two years toremove silt from the drain and to ctear aquatic andbank vegetation, lt is claimed that this pioceOure
would increase the efficienry of the drains inO wouldconsiderably lengthen the time interval between
massive drain reconstruction.



The views expressed on the environmental
impacls of recent land drainage in Ontario must be
regarded as tentative in the absence of comprehen-
sive researdr.

SUMMARY
The bulk of drainage activity in the last decade has
involved the reconstruction of existing drains rather
than drainage of large new areas of land. Conse-
quenlly, the bverall provincial rate of disappearance of
permahent wetlands as a result of agricultural land
drainage has been relatively small during recent
years.-Wetland loss, however, has been considerably
more rapid in a lew areas, particularly in the counties
to the norlh and west of Toronto.

The vast maiority of drainage proiects studied did

not appear to be seriously detrimental to natural vege-
tation and wildlile within the local drain area. A
minority of proiects, however, did have a serious
etlect on the environment. Moreover, the clJmulative
etlect of a number of drainage proiects, each of which
has only a minor adverse eflect on the environment,
may be serious in some parts of the Province. This
may occur especially in areas where the remaining
supplies of permanent wetlands and natural streams
are at a critical level.

The impact of individual drainage proiects on
stream hydrology is probably very small. The cumula-
tive etfect of several municipal drains and associated
tile drainage systems within a drainage basin may,
however, considerably influence flood peaks and
cther hydrological variables, as well as water quality.
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V. LAND.USE CONFLICTS RESULTING FROM DRAIN
CONSTRUCTION

A major concern ol lhe Committee and ol many per_
sons throughout the province, as evidenced in the
briels and hearings of the Committee, is land-use
con lict resulting lrom the construction ol agricultural
drains. Two kinds of conflict appeared pirticularly
prevalent 

- those in wetlands and those'along the
interfaces between rural and urban areas.

Wellands provide a classic case ot conflict in
resource utilizalion. To the tarmer, weilands are often
a nuisance ihat cause delays anO increasl costs o,
larm operations. They may also be regardeJ as areas
of potentially rich unexploited agricufiural land. Both
viewpoints encourage weUand dlainage and conver_
ston to cropland. At the same time, undrained wet_
lands lulfill a wide variety of lunctions that are consid_
erably significant to the puHic interest. A growing
awareness of the variety of weiland lunAions hai
increased the conflicts arising from agricultural
drainage of Ontario's wetlands,

. Several approaches. were adopted in researching
the problems of competing land use in weilands. Firsi
the various types of wetland and their majoi functions
were documented to emphasize the full range ofcompeting land uses that can be involved. Se-cond,
the general characieristics of competing tanO uses in
Ontario weflands were analyz"O 6V m-"an, of inter-
views with technical personnel, 

"ngin""rJ "griculturalrepresentatives, and olhers. AJI the briets su6mitted to
the Committee and the Committee nearinjs were atso
reviewed. Finally, two drainage projects i"nvotving themost common types of \^€tland conflicl in Oitario
were examined an delail..ln these cases, field surveysand interviews with landourrers were carried out io
assess the agricultural benefits as well as the adverse
effects on wetland uses.

. Wetlands vary in depth, durability, and ecologicalcharacteristics. These distinctiont are important
because the economic leasibility of reclaiming land
depends on them. Moreoraer, diiferent types cf weflands have differential significance for wiiOtite anO avariety ot other functiors. ln Ontario, in" rno.t
common lerms used to describe weilands are marsh,
swamp, and bog,

A marsh is an area that is temporarily or perma_
nently covered with water. Trees 

"r" ,auattv absenland the main types of vegetation, 
"r" ir""r.",sedges, and reeds.

-^lP_ term swamp has been used to loosely
oescrrtE all types of weflands, but can be delined

more precisely as a wetland that supports tree vege-
talion. Swamps are ot two types - aeep and shallow.
Both types supporl tree vegeiation; but standing water
persists throughoul most of the summer in a Oeep
swamp, whereas surface water is not present during
the grorruing season in the shallow type.

The word bog is used in many ditferent senses
and sometimes includes marshes and swamps as
well as lrue bogs. Bogs are wel areas oflen domi-
nated by healh vegetation and conifers and underlain
by a more or less continuous stratum of sphagnum
moss.

The agricultural potential ol organic soils has been
recognized for many years. Draining wetlands and
converting them to agricultural use his created sev_
eral successlul larming areas in Ontario, the most
notable being the Holland Marsh, which produces mil_
liors of dollars worth of vegetables annually. How_
ev.er, wetland drainage has also produced agricultural
lailures such as the Luther Marsh in Wettington
County and Tiny Marsh in Simcoe County.

ln many cases, weilands are not converted to
oopland, but are drained to improve adjacent agricul_
lural areas, Weflands have also been drained to
entract p€at moss for agricullural, industrial, and
home uses. This practice is currently prevalent in
townships near Toronto.

Wetlands are of litile importance to intensive rec_
reation activities. Swimming, picnicking, camping,
boating, and cottage living ire excluded- due to lhe
unsuitability of the environmenl and the many mosqui_
toes and black flies.

Muskat, beaver, mink, otter, and, to a consider_
able extent, raccoons are associated with wetlands.
The malority ol furs harvested in Ontario come from
these animals. Several weilands support a fur
industry that is valued between 112 and i million Ool_
lars and that provides supplementary incomes tor 70O
persons,20 percent ol whom are larmer_trappers.

A considerable number ol briefs, particularly those
submitted to the Committee by nonagricultural
groups, referred to wetland conllicti. However, reilher
the biefs nor the Committee's research made it pos_
sible to find lully documented cases of conflicls in
which detailed assessments were made of the eldent
alternative land uses were damaged by draining wet_
lands for agricultural purposes.

The evidence available indicates a number ol18



To drain or not to drain?

welland contlicts, although lhese seem to arise in only
a small percentage of the total number of recenl
drainage prolects in the Province. The extensive agri-
cultural areas ol southwestern Ontario appear to have
had relatively lew wetland conflicts in the last;decade
as would be expected lor an area with a smalliamount
ol remaining wetland. However, use conflicts between
waterfowl and agriculture arc involved in the recent
drainage of two marshes on Lake St. Clair.

Fears have been expressed regarding serious
welland conflicts on lhe Dundalk Till Plain in Grey,
Duflerin, Wellinglon, and Simcoe counties. Wetlands
in this region are considerably significant hydrologi-
cally since the area serves as the headwaters for the
Saugeen, Grand, and Nottawasaga rivers. Several
thousand acres of forest, much ol it wetland, have
been purchased by conservation authorities lo pres-
erve these headwaler areas.

The counlies to the north and west of Toronto
appear to have experienced the highest rate of recent
wetland disappearance in Ontario. Portions of the
Stroud, Cookstown, Randall, and Adiala swamps in
Simcoe County have been drained for market garden
crops and sod production. Many potholes and wel-
lands in this region have also been drained to remove
peat for commercial use,

The research staff's detailed study of seven town-
ships and sample drains did not reveal any major
example of a wetland conflict. A number of drains,
particularly in West Luther, Cumberland, and Ram-

Swamp as water reservoir

say, involved small acreages of wetland but none ot
these areas was converled to agriculture. There was
no evidence that draining the wellands precipitated
any major dispr.les involving competing uses.

It was therelore decided io examine two additional
drainage projects lhat appeared to involve major con-
flicts. The drains were selected lo represent the two
categories of conflict receiving the most attention in
Ontario. One drain involved a conflict between agri-
cultural drainage and the water slorage role of wet-
lands, while the olher involved wildlile and the recrea-
tional role ol wellands. These drainage projects were
investigated lo present a lull assessment of all cosls
and benefits involved and to give an indication of how
adequately The Drainage Act deals with situations ol
competing land use.

The first drain was about 6 miles long and
included 850 acres within the drainage area. The
outlet tor lhe walers llom the area was in a water-
course draining through property lhe conservation
authority had bought lo preserve the natural water
storage area and to develop mulliple purpose forestry.

The conservation authority was concerned that the
drain would have some injurious effects and made a
study ol the problem. The study indicated lhat the
level ol the water table would vary between 2 and 5
feet below the ground surface and that construction of
the drain would lower lhe waler table, the effect of
which would extend -laterally almost 200 feel. The
conclusion was that this change in the water table

19



would not cause injury to lrees but that the waler
holding role ol the land would be damaged. As a
resull, the authority appealed an assessment ,or
benefit against the properties and was successlul
belore lhe county courl in November 1969.

The research staff's inspection ol this area indi_
cated that lhere had been direc{ damage to the wood_
land during the construction cil the -rain, probably
caused by a careless conlrac{or ard lack ol'supervi_
sion. Nearby landowners were inlerviewed bui linte
evidence was produced ol effecls on the environmenl.
Some irrigation ponds had a fall in water levels. ln
other areas, woodlands were drier atter the drain was
installed.

]t may be concluded that the installation of this
drain had both good and bad etfects. A sample survey
ol lhe farms along the drain yielded evid'ence that
constructing the drain signilicanlly benefited local
agriculture. lmproved pastures, increased crop yields,
and swilches to rnore productive crops enabled
Iarmers to raise more beel and dairy caitle. Benelit_
cost ratios lor the project were all positive based on
the various lactors of interest rate and years of life of
the drain. This drain was clearly succeislul lrom the
slandpoinl of agricultural produclion. ll was somewhat
detrimental to tlre waler-holding capacily of the wet_
land and was neilher helplul noi haimtul-to lhe wood_
lands.

The other drainage project studied involved the
channelization of a creek that e><iended through the
middle of a swamp. Approximately 5,200 acres were
included, ol which 1,600 acres were in swamp and
forest. The petition was made to eliminate flooding on
100 acres of agricultural land adjacent to the swamp.
The swamp was forested and ideal for ducks arrd
marsh birds. Drain corstruction eliminated the flooded
areas and deslroyed the value ol the area for lowl and
marsh birds. Fur bearing animals disappeared and
lhe importance of the area lor recreation d;clined with
lhe disappearance of ducks. The adverse effects ol
the drainage on wildlile and hunting have been sub-
slantial, and any remaining use lor ihese purposes is
tllely !o be seriousty affecred by the-sates oi thnO in
1O-to-2s-acre lots to potenliat market gardeners,

lnterviews wilh landowners in lhe drainage area
indicate_ that lhe agricultural benefits are sti-ll quite
small. The construclion of the drain, however, has
attracted speculators to buy lhe land, clear it, and
ofler it r.n slall parcels to potential marief gardeners.
The suitability of this land lor market gjdening is
somewhat doubtful. lnspection of the area indicated
that lhe depth of the black muck soil varies widely,
from less than 1 toot to about 3yz feet. Muck soils
should really be rnore than 4 leel deep before the
land can be regarded as having good capability foragricullure. The environmentaidamage lo lhis
drainage area has been considerable. Liiie agricul_
tural benelit has occurred and il is questionable
whether such benelits will ever materialize.

Conllicls between owners oI agricultural and urban
20

land have been referred lo in many parts ol the prov_
ince, Yet, as with the other conJlicts,'welldocumented
cases are difficult to find. One is led to suspect that
such conllicts gay be eitlrer very infrequent or rather
unimportant. The research stitf undertook three
studies to investigate the problem: (1) an analysis of
the briels submitted to lhe Committee anj of the
Committee hearings; (2) a sample survey ol urban
properties along the drains lhat were analyzed in the
seven townships; and (3) an investigation of an
alleged rural-urban conflict on the perlphery ot the
Cily ol Niagara Falls.

Rural-urban conllicts are mentioned many times inthe briels and in the summaries ol the Cbmmittee
hearings. Nevertheless, cogent descriptions of spe-
cific cases are rare. There are many ,el,erences to lhe
"urban problem" or to lhe problem ol ,,urban shad-
ow," bul a real understanding of the nature ol the
problem is lett wanting. Major problems can be kJenti_
fied, however, by piecing iogether comments from a
number ol briets or hearings, many of which overlap
in their concern for a particular case.

. When an agricultural drain passes entirely through
farmland, particularly when all larmers derive direcl
benefit lrom the drain, the problem ol delermining
how lhe costs of the drain are to be shared is mini_
mized. Bul when a drain passes through a residential,
commercial, or industrial area (to peimit connection
with an.outlet downstream, for example) and provides
no readily apparent benelit to the surrounding urban
properties, lhe urban owners may resenl having to
pay an "unfair" portion of the construction costs. ihis
problem appears to becorne serious if urban owners
are aware that they are paying more lhan a minimal
or token cosi.

Agricullural landowners can also be dissatislied in
a situation of rural-urban cost sharing. ln some cases,
decisions were made to conslruct miore costly drains
lhrough urban areas than through the main agricul_
lural area lhat was deriving benefit. Closed drains
may be required for urban areas, lor example, while
open ditches suffice elsewhere, Farmers complained
under these circumstances because their assess_
Inenb were high in order to subsidize coslly conslruc_
lion to satisfy urban demands. There is clearly no
smooth-functioning mechanism for determining rural_
urban cost sharing.

Some relerence in lhe hearings and briefs is made
to physical damage occurring l,o agricultural drains
when they pass through urbtn areis. The view is
expressed thal the urban populalion understands
neither the function of the drains nor lhe need lo keep
them dear oil garbage and other fill. ln one recreation
area, urban cottage owners were reported to have
blocked a drain's ouflet to lhe lake, apparenily without
realizing the effect on the drain's funciioning jOayuga
hearing, July 23, 1973).

_ Many references were made to the detrimental
effects of land speculalion on the construclion and
maintenance ol agricultural drains. lt is argued lhal
land speculators who own significant acreagles in the



urbanizing portions ol Ontario have no real long-term
interest in agriculture and thus no interest in applying
lor drainage grants. This can stop genuire farmers in
the region lrom getting drains constructed or main-
tained. Land speculators €ve not the only problem.
Urban dwellers, in search ol weekend peace and
quiet, own rural acreage lor horses or beel catlle but
really have little interest in drainage. One case is cited
where larmers could not qualily for an A.R.D.A.
drainage grant because A.R.D.A. officials lelt that an
insufficient quantity of "genuine" agricultural land
would benelit (Cornwall hearing, August n,19721.

A common lorm ol urban setllement in Ontario is
lhe string-like distribution ol houses along rural roads,
normally relerred to as ribbon development. Although
The Planning Act has deterred this lorm ol settlement
in recent years, it is common to almost every city,
town, and village in the Province. Ribbon develop-
ment potentially gives rise to two problems con-
cerning agricultural drains. One relates to the possi-
bility ol nontarmers physically abusing drains in which
they have no interest, and the other to instigating
procedures to underlake drain construction. With The
Drainage Act emphasizing the number ol property
o\ /ners rather than the acreage owned some people
have argued that a majority ol "urban" landowners
wilh small (lor example, 1 acre) lots can stop larmers
who own the overwhelming portion ol the land from
petitioning lor drain construction with a subsidy (Ca-
yuga, July 23, 1973). This conflict in interest is seen
as a serious threat to genuine larmers who appear to
be in an untair position.

A fairly common report in the briefs and hearings
concerns the pollution ol drain water from urban
sources, particularly septic tanks (Sarnia hearing,
January 9, 1973). lt was noled lhat the waler in drains
that pass lhrough residential or industrial areas can
be observed to be polluted. The implication is that the
problem would not arise without the drains lo spread
the pollutants. A recent study by the Ministry ol the
Environment documents the problems in the Town-
ship of Sandwich South (1972).

lllegal hookup to drains is closely related to the
problem mentioned above. Problems have arisen
where urban landowners have permitled water lrom
either storm runotl or septic systems to llow directly
into drains, This can result not only in water pollution
but also in overloading drain channels. Drains cannot
lunction properly when overloading occurs and water
backs up in fields.

A special case of improper hookups occurs when
urban areas as a whole (a municipal government, lor
example) wish to use agricultural drainage channels
as an outlet so they can modily the urban channel lo
carry an increased load. Problems can arise il rural
residents see this action as a threat to the natural
status of the rural landscape. There is such a case
within the City ot Niagara Falls.

ll may be concluded that many of the rural-urban
contlict problems relerred to in the hiels and hearings

have a basis in fact but tend to be exaggerated or
oversimplilied by a lack of understanding by all parties
concerned. lt appears that farmers are quick to blame
urban areas lor having litlle concern for agricultural
interests and that many urbanites have little under-
standing of the tunction of agricultural drains. Both
urban and rural groups seem lo develop unfair biases
toward the other and tend to generalize rather intri-
cate problems under the standard headings of "ur-
ban" or "rural." This situation is inevitable perhaps,
but its undesirable effects can cloud the real issues
and deter the lair solution of imporlant conlroversies.

The seven townships and sample drains selected
tor detaibd sludy were chosen to allow a good oppor-
tunity to uncover rural-urban conflicts. Care was laken
to include growing towns and drains adlacent to lhose
towns. Yet very few ol the drains studied had urban
properties assessed as parl ol the project cost, and
no drain appeared to inspire any particular response

- good or bad - lrom an urban area,

The urban properties encountered in the drain
analysis were usually ribbon-type properties strung
along rural roads and ranged in size trom one-quarter
acre to len acres. The situations examined by the
research statf lailed to uncover any of the problems
mentioned in the biels to the Committee. Many ot the
landowners were unaware that lhey were located
near a drain and seemed unaware that they had been
assessed oullet cosls. None reported any inconvenF
ence or benelit caused by the drain. No larmers inter-
viewed indicated any problem emanating from the
urban landowners. One can only conclude that rural-
urban interests in these study areas appeared to be
entirely compatible,

Since the urban landowners were assessed such
a small porlion ol the construction costs (usually only
a lew dollars), they were either unaware ol or com-
pletely satisfied with the drain and the cost-sharing
mechanism. Just as lor larmers who derived no bene-
{ils lrom drain construction, the urban landowners
who were aware of lhe situation appeared to accept
their share ol assisting those who wanted the drain
construction to go ahead,

Three general conclusions concerning land-use
conflicts are lhus apparent:

1. Although land-use conflicts concerning wetlands
and rural problems can be documented and are ot
real concern to responsible citizens, the Committee's
research suggests that genuine conllict situations are
rather rare. ln the vast malority of cases, lhe construc-
tion ol recent agricultural drains has led to no serious
conllicts in land use.

2. Although problems ol competing land use in the
urban lringe and in wetlands have been singled out
for study, it should be noted that drainage irojects
affecting permanent slreams constitute another cate-
gory of drains that involve land use conflicts and proF
lems ol public versus private interests. Several con-
llicts arising lrom the adverse effects ol drains on
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sport fisheries have t-pen reported in recent years,
particularly in Norfolk, Grey, and Bruce counties.

3. ln areas ol genuine land-use conflict, current
procedures for obtaining drain construction approval
have not been adequate to deal with the problem.
Ihis applies primarity to The Drainage Act but also lo
other acts (The Municipal Act, for exlmple), that have
some concern with drains in conflict areas.

The following sections examine three possible
means of helping to resolve potential land_use con_
flicts.

Benefit-Cost Analysis prior to Drain Construcf ion.
tlenefit.cost analysis can provide a logical lramework
for evaluating a course of action, and-fras been usea
extensively in the resource management field. The
general procedure is to place a precise quantitative
economic value on all benefits and costs associated
with a project. Decisions concerning the advisability of
the project are then made on the basis ol the values
of the benefit-cost ratios.

Problems arise in the use of this technique in
Ontario, excepr possibly for drainage scnlmes mucfr
larger than lhe norm or for special iural_urban drains.
Many of the values associated with environmental
impacts. (for example, in wetlands) are intangible and
cannot be measured readily in monetary ternis. Someprocedures are available for attaching quantitative
values to lhe recreational role ol wetlJnds, but this
only measures the value of one of the many functions

of 
,a 

wetland. No practical means are currenily avail-
SOle pr measuring the economic value ot in, nyOrof-ogical, poilution-tilter, aesthetic, or other trn"tion".
Land-Use Planning. A number of briefs presented tothe Committee sugiested trat prooiem, Ji ilrp"tingland uses that invotve enuironmenrai-p""tJlorrO O"re_solved by zoning the landscape into;;;us catego_fles.

, .Category 1: areas where drainage should befacititated because ot high 
"grorit;"filnJins ano aminimum of land-use conflictJ.

Q3tegory 2 areas where drainage shoutd beprohibited because ol the likelihooo oiZn"Ironrnenrat
damage.

, Category S: areas where the situation is lessclear-cut and considerable study w""ll:t requiredon each project before drainage'coulJ Oe iffoweo toproceed.

The type of land-use planning advocated in somecases appears to involve micro-scale zoning. For
9r1mplr, Category 1 woutd inctude most productive
agricultural areas in the province. nnoinJr conceptsuggests the use of lhe three types of category at amicro-scate invotving rne mapping ;,-s;;liirainage
basins which could ultimateiy d fitt"O logaher roform a master plan for an entir-e ma;o, *aters-neO.

The Committee's study ol land drainage suggests
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lhat land-use zoning on a micro-scale would not be
particularly helplul in resolving conflicts. The wide
varialion in agricultural benelits among individual
drains even within a single towrship indicates that it is
unrealistic to identify large regions of the Province
where drainage should be facilitated because ol the
agricultural benelits, Prohibiting drainage in certain
parts oJ eastern Ontario unuld certainly prevent con-
structaig some drains that produce considerable agri-
cultural benefits, Conversely, aulomatically approving
all projects in southwestern Ontario might result in the
disappearance ol the last remnanls ol wetland, which
may be ot malor ecological imporlance by virlue ol
their very scarcity.

The detailed land-use zoning involved in lhe
micro-scale drainage basin approach appears to be
more realistic lor ludging the adMsability of land
drainage proiects, The amount ol work needed to
evolve this Vpe of detailed zoning, however, appears
lo be considerable and may only be iustified in areas
ol intensive land drainage activity.

Formulation ol land-Use Priorities. A severe
problem that is evident in almost all cases of contlict
is the lack of dearly delined land-use priorities ai the
local or provincial levels. With respect to wetlands, lor
example, there are no guidelines to indicate the gen'
eral amounls ol welland that should be pre-
served for hydrological, recreational, or aesthetic
purposes. Neither all wetland needs to be preserved
nor all destroyed. Delermining wetland needs for
hydrological purposes requires much mor€ scientific
research. Needs for recreation and other purposes
presumably also require extensive surveys of current
and potential users. Yet certain general guidelines
could be determined which could be uselul lor
resolving conflict situatiors. lt might be determined,
lor example, that a limit should be placed on the
reduction in wetland within broad regions to ensure
the availability ol a minimum of wetland. Obviously,
'general guidelines such as this would be most etfec-
tive il determined through the ioint cooperation ol
concerned governmental and other agencies. The
task ol formulating general rural land-use policy is not
insurmountable, and should greatly assist lhe resolu-
tion of conflict situations.
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VI. COSTS AND AGRICULTURAL BENEFITS

With lhe Commiftee's assistance and guidance, the
research statf selected seven townships across
Ontario lor detailed sludy. These seven townships
represenled a broad variety ol conditions, and a lile
was compiled lor each containing data on physical
background, setflement, agricultural production, arlifi_
cial drainage, aerial photograph mosaics, and special
reports.

Only drains conslructed or modified during the
period from 1965-66 to 1969-70 were includeo in lhe
study. All drains were listed and a random sample of4 drains was selected for each year, yielding 20
drains per township for the five-year peiioO. ffrese
drains were mapped and 5 for sach township were
selected lor study to ensure thal a wide vaiiety ol
conditions was represenled. ln two townships, 6
drains rnrere examined to permit an even broader
range ol conditions.

Having determined lhe drains to be sludied, the
staff lormally selected sample properties, About 40
properties were studied in each township, averaging g
properties per drain. Tlre number ol pr6perty owners
interviewed was somelimes less than the nlmber ol
properties since individuals often owned more lhan
one of the sample properlies. Every,vhere farmers
were willing lo arrange for long and detailed inter-
views. The statf was salisfied that the larmer survey
proceeded suocessl ul ly.

The primary objective of the interviews was to
determine the benefit-cost ratios for all drains. This
ralio was obtained by dividing the total cost ol lhe
drain (irrespeciive ol subsidies) inlo the present value
ol all q.rrrent and future nel relurns trom agriculture
that would not have occurred without the diain con_
struction to leld the benefit-cost ratio. Ratios with
values of less than 1.0 would indicate that the benefits
are outweighed by tte costs; those with values of 1.0
reflec{ that bene{its are equaled by costs; and those
with values ol greater than 1.0 indicate that benelits
outweigtred ll.re costs. lt normally is hoped that ratio
values will exceed 1.0,

The present value ol currenl and future benefits
(the numerator ol the benelit-cost ratio) was calcu_
lated by determinng the average annual net increase
in agricultural income and adding together the present
value ol all such annual net increases over the
time period for which the benelits are expected. The
formula lor calculating the present value ol the

net increase in annual in@me, i: an appropriale
interest or discount rale, and n: the number of years
into the luture of the net increase in income.

The calculalions lor this study were based on
several assumptions:

'l . Only agricultural benelits are considered; any
benefits accruing to roads or other land uses are
ignored.

2. The fulure annual incomes due to drain con_
struction will remain the same as those reported for
llrc present. Even though considerable yearly varia_
tion is bound to occur because d varying weather
conditions and even though the increasei reporled to
date may be abnormal, it is assumed that luture
increases will nol differ lrom current ones,

3. The increases in production due to drain con-
struclion wiil cease at the end of lhe drain's lite cycle
(that is, when it becomes defective). For simplicity,
this study assures that the increases remain con_
stant throughout the life of the drain until it becomes
delective.

4. An appropriate range cil interesl rates is 6-10
per cent, and would seem to span the rates at which
the government is able to borrow,noney.

5. An appropriate range of liletimes lor the drains
is 5-20 years. Estimates of lifetimes were obtained
lrom public reports prepared by a nunber of drainage
engineers.

6. No secondary benefits to. sectors of th€
econony related to agriculture are considered. For
example, increased purchases of farm inputs are not
aounted as benelits accruing to the proieci.

Under these assumptions, present values and
mrresponding benefit-cost ratios were calculated
separately lor interesl rates ol 6, g, and 10 per cent
and for drain liletimes of 5, 12, and 20 years. This
range. of values permitted a proper evaluation of any
drain in the sample.

Construction cosls lor the sample properties on
the drain were based on the actuai totit iost ol the
drain.and the engineer's estimate (in the engineer's
report) ol the proportion of thal cost that should be
gai! .Uy those properties. The samples normally
included three times as many benelit properties ai
those assessed only lor outlet. So the oufl'et proper_
ties, which almost always reporl no increases'in pre
duclion,.are underrepresented, possibly leading to
unrealislically high benelit-cost ratios. On the otrer

net increases in f ulure annual income is\/- A
(1-i)n , where V: the present valr.re ol the

anual net increase in lulue income, A: the average
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hand, outlet assessments on the sample properlies
were small and almost insignilicanl compared with
benefit assessments. Considering this is the case and
thal the engineer distributes assessmenis under a
system bearing a strong relationship to probable
benefits, the cost ligures and corresponding benefit-
cosl ratios in lhis study are lair and appropriate. ln
some cases, calculalions of this type were unneces-
sary since the sample included all properties subject
to benelil assessment.

lncreases in farm income due to drain construction
are sometimes difficult to distinguish from those
accruing to other factors, such as changes in seed or
equipment. Even lhough the questionnaire provided
for this distindion, the data still contain many uncer-
tainties. ln calculating increased benefils, lhe average
annual value ol drainage-related increases in produc-
lion was determined whether or not the increased
production was actually sold. Specific data on produc-
tion changes and general eslimates ol the percentage
of 'net income change, which could be cross refer-
enced wilh calculated changes, were obtained.

Production increases tended to resull lrom
increases in yield, changes in land use, changes in
rotalion systems which permitted more lucrative crops
to be grown more often, or changes in animal produc-
tion, Another form of change that was included in the
calculation of net income changes was lhe value ol
human labour saved when less time was required lor
farm work. Associated with the changes in gross
income were a number of changes in costs. Besides
paying lor lhe drain, several other input costs were
incurred, including the cost of new equipment, ferti-
lizer, and livestock.

A significant added cost occurred when field
underdrainage was installed to take advantage ol a
new outlet drain. This presented a serious accounting
problem, since the life of lield underdrainage systems
tends lo be much longer than thal ol ouilel drains.
Consequently, the cost of field underdrainage was
calculated on the basis of the yearly payment required
to cover the total installation cosl over 40 years at 6-
per cent inlerest. The 6-per cent interest rate was
chosen because it is midway between normal bank-
loan rates and the special 4-per cent rate.normally
obtainable through The Tile Drainage Act. The 40-
year period was chosen because it approximates
many eslimates ol the effec{ive life of lield under-
drainage. A shorter period such as the litetime of the
outlet drain was not chosen since this would suppose
that all benelits from field drainage terminated before
the end of the actual underdrain lifetime, lt is recog-
nized that farmers do pay lor lield underdrainage in a
shorter period than 40 years, so that their annual
cosls would be somewhat higher than those used in
lhis analysis. This study thus assumes higher
incomes during lhe lirst lew years lollowing a project
and lower incomes during later years than larmers
would probably experience.

Prices and costs used in calculating increased net
income were county averages lor 1969-72 (from

Ontario Slatlbil'cs, Ontario Ministry ot Agriculture and
Food, 1969-72.) Prices for items not included in the
usual publications were obtained direcfly from the
Ministry ol Agriculture and Food or from marketing
boards.

The lollowing example helps illustrate lhe way
values for increases in income were derived. Snce
the completion ol the drainage works, most of the
farmers interviewed reporled linle change in produc-
tion. One farmer, however, had installed new lile
under 2O acres at a iolal cost of $3,420. The annual
equivalenl of lhis cosl as calculated by lhe above
procedure is $227. Some change in land use and
yield occurred on lhe sample properties, but most of
the change was on the newly tiled land where lormer
pasture had been switched lo grain. The ditference in
the market value ol currenl over past produclion was
calculated separately for each larm in the sample and
summed to yield a net increase of 92,703, rnosl of
which occurred on the larm with the newly tiled land.
Where changes in crop rolalion were involved, annual
produclion values averaged over three or lour years
or the lenglh ol the rolations to derive increases in lhe
value of average gross annual produciion.

lncreased produclion required increased costs in
addilion to the cost ol field underdrainage. Culverts
were installed, a granary constructed, and more ferti-
lizer purchased. The annual value of lhese added
costs was $392, calculated by spreading lhe cosls
over lhe lile ol each item at 6-percenl interest. Thus
the average annual increase in nel income, irrespec-
tive of labour cosis, is $2,703 - ($392 + gZ27) =
$z,OU. Less labour has been required following lhe
project's completion, with farmers reporting an aggre-
gate saving of lour days. At $20.00 per day for labour,
the value of the saving is calculated at $80.00. Thus,
the linal estimate ol the average annual increase in
nel incomeis 92,084 + $8O : S2,164.

Significant ditterences can occur between the
actual change in income experienced by farmers and
the calculated estimates. lf the labour saved is lhe
farmer's own time, for example, he will gain no finan-
cial return. Also, the cost ol the tile migfn Oe borne in
5 years ratlrer than 4O. The Committee's research
staff believes, however, that the procedures used are
essential lo produce comprehensive estimates ol the
lull benelits and costs over the life ol the drains, even
if the slatislics ditfer lrom particular farmers, experi-
ences in the short run. ln lact, in many cases the
estimated benelits closely resemble those reported by
property owners.

The generally assumed agricultural benefits of
draining land are evident through the study areas.
Most property owners interviewed (195 out oiZSZ,ltett
that drainage was beneficial, and the production dala
and benefii-cost ratios tend to confirm this feeling, Of
those interviewed, 107 felt lhat outlet drainage irstat-
lations had led to increases in crop yields, and 179
indicated their willingness to pay for drain mainte-
nance whenever it is required. ln addition, 122 prop-
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uniform policy and practises,
common servi@s.

and lor providing water in Ontario. Appendix lll to this report lists some
20 pieces of legislation in Ontario which have refer-
ence to water and water control. Water quality is lhe
responsibility of the Ministry of the Environment.
Water quantity and conservation is the responsibility
ol the Ministry of Nalural Resources. Agricultural land
drainage is the responsibility of the Ministry of Agricul-
ture and Food. lt appears to this Commitee that
Ontario is lagging behind the other jurisdictions it
examined in lhe developmenl of water resources
managemenl.

As a program for the future, this Committee
would therelore recommend, that the Government
ol Ontario establish a task force or committee to study
lhe luture management ot water in the province, with
one ol its terms ol reference being the possibility of
consolidating total water control in the province into
one ministry.

The Committee was impressed with the develop-
menl ol such a plan in the United Kingdom and
equally impressed with The Water Act of 197S, where
total control ol waler management was given to lhe
Secretary ol State for the Environment and to the
Minister of Agriculture for his segment of responsibility

- namely, land drainage. This was possibly a political
compromise which lor some reason was deemed
appropriate in the United Kingdom. Thls Committee
does not believe that such a comprornise would be
necessary in Ontario and hopes that the resull of the
study ol the proposed task lorce or committee would
be a recommendation that would consolidate lhe total
control of water resources in the province in one
ministry. Since water knows no political boundaries,
since the quantity ol water cannot be divorced lrom
the quality ol water, and since agricultural land
drainage has some impact on both quantity and
quality of water, these matters should be under the
control ol a single ministry,

_ The Water Act gives the Secretary of State for
Environment and the Secretary of State for Wales the
responsibility of securing lhe execution of a national
policy for waler conservation, water supply, sewbge
and sewage disposal, pollution @ntrol, and recrea_
tional use of water. The Minister of Agriculture, Fish-
eries and Food retains lhe responsibility for land
drainage and salmon and lresh watei tisheries,
Schedule 5 of the Act has direcl reference to land
drainage and calls for the organization of regional
land drainage committees in each regional waler
authority. These committees are concerned wholly
with land drainage and are represented by their
chairman as one ol the members of the regional water
authority appointed by the Minister of Agriculture,
Fisheries and Food. Under these regidnal land
drainage comrniflees, there are to be local land
drainage committees which are to be responsible for
any local land drainage scheme.

Summary
Under its terms of reference, this Committee was.
concerned throughout its two years ol study mainly
with the administration ol the various drainagL acts in
lhe Province of Onlario. The Committee's research
quickly provided inlormation that other jurisdictions
were dealing wilh land drainage and water problems
in a completely new and interesting manner. lt is sig-
nilicant to note that all four of the jurisdictions in the
preceding discussion had made very recenl maior
changes in legislation to consolidate their legislation.
Their thinking and philosophy regarding waGr prob-
lems centred on one bocty with one control lor all
aspects of water management.

The Committee is acutely aware that there still
tends to be considerable lragmentation of control over

:u

Y

*
F

.!j

I

:

82



Table 1 - Average Benefit-Cost Ratios in

Area
No. of
drains

Sample Drains

5-yr. life
calculaled al:
60/o 8o/o 1O/o

1.13
1.73

1.O7
1.64

12-yr. tile
calculated at:

6o/o 8o/o 1O/o

2.37 2.13 1.92
3.63 3.26 2.95

1.05 .94 .85

.54 .49
2,00 1.80 1.63

5,95 5.37 4.85
.9s .86 .78

Z0-yr. tile
calculated at:

6o/o 8"/o 1O/o

3.24 2.77 2.40
4.96 4.25 3.68

1.44 1.23 1.O7

.74 .64 .55
2.74 2.35 2.03

S.W. Onr.
Twp.A.
Twp.B.

N. Onl.

E, Ont.
Tu"p.A.
Twp.B.

Fringed
TuW.A.
Twp.B.

TOTAL

.4

.50 .47

.26 .25

.95 .91

6
5

5

5
5

6
5

37

1.19
1.82

,53

.27
1.01

3.00 2,84 2]0
.48 .45 .43

8.17
1.30

6.99
1.12

6.06
.97

_ _ 
3/ 

, 
Fringe identifies drains in townships in the

sex, Huron, Bruce).
area just east ol the elrtreme southwest counties (e.g., Middle-

erty owners irrdicated that they uould have supported
the project without the government subsidy.

. Beyond the general positive evidence of theimpacts. of drainage, considerable inferttwnship anainterdrain variation was revealed. The higf,e;t benefif_cost ratios occur in the lraditional locaiions of highagricullural productivity. Thus soulhrresi.in Onr.rio
would appear to benefit significanlly more than otherparts of the province. On lhe oth6r hand, drains insorne of the frontier drainage areas barely ii at att payfor lhemselves. ll is inappropriate, 

- io*u"r, to
assume that all drains in one region are beneficial'and
all those in anolher are nol, bedause signiticant varia-
li,T-: -?lid3nr 1To.ns drains in inoivioiai'to*nships.
Measunng benefils in areas like southwestern Ontario
where drainage has a long history anO where most o,the re@nl work involves reoonstruction,- is Oificuttbecause improvemenls may not only yield higherproduction but may also prevent tuture'declines inproduction should existing drains become Altecrive.
The real benelil trom regular maintenarpl woutO Oethe prevenlion of luture proOuction Oectines wnen thedrain did become defective. ln actualily, ,"ini"n"n""
apparently is postponed until production problems areevident,

Northern Ontario drains (Table 1) are much morerecent in construction and show great vaiiation inbenefit-cosl ratios. Two ol the drainj nave feO to verysmall increases in income and to benelit-cost ratiosso low that the conslruclion cpsts will not berecovered. Two other drains have ratios with values otaboul 1.5 (12-year lifetime) and another-nas mucn
higher ratios.

Benefit-cosl ratios in eastern Ontario are generally
low and only two ol the drains studiJ 

"r" 
fii"'iv to paylor.themse.tves (Tabte 1). Farmi along'illo otner

drains in this area have experienced no Gnetits af aff .ln one area, two drains have very f,igf, iatios, even
26

though two others will not come close fo paying off
unless current respotrses to the drairs change radi-
cally.

.. One township in the lringe area contains drairs
with the lOhest benelilcosi ratios ol .nu 

"rrdi"d(Table 1). Conversion of acreages from hav ano smattgrains to corn and soybeans seems to hive helped
produce the highly beneficial prespective. The rafios
rn another township in.lhe lringe vary corsiderably,
ranging from three drains witn tiitte Oenericiii
response lo two olhers where drainage construction
has obviously been a wise economic in'vestment.

.. . lt must be emphasized again that the data used inthis analysis are m6lly eitimales ot questionable
accuracy. The calcrJations are based on very specilicand limiting assumptions that must be lulfy appre-
ciated Frior to interpretalion. Neverth"ie"s,'it i" tett
that lhe data and the derivations are valuatle and canre{led a good assessment of benefits and cosfs when
used with caution.

_ - 9n .!ne yvn9l9, the generat response in agricutturatproduction justilies the-constructi6n of outtetirainage
in the sample areas. This trend uarir" c"n"iOeraUt"lr
however, between lownships anO Orains. fr4airy ot the
fTpl. drains, particularty in eastern and northern
unrano, have benefitcost ratios with values below 1.0and have been benelicial to properly owners ontybecause of goruernment grants. 'Grek 

variation inagricullural resporse is noteC 
"u"n "rnonftL 

prop_

:1j:::!ig:.sinste drain. A drain can fuiie'no.marrynave a good benetit-cost ratio because ol very highresponses on a smail mirnrity of farms even tipL{hthe majority of properlies have no incieases in pro_
duction.

.. .The lollowing sections discuss seven maior factors
lhat account for the variation among Orains in Oenelit-cost ratios.



Good dltch€s-make good crops.

Trenching nrchine inslalling 24" diarneter tlle.

l. Produclivity ol the Environment
The agricultural productivity ol the environmenl varies
considerably across Ontario due primarily to differ-
ences in soil and climatic conditions. Soulhwestern
Ontario's unique combination ol good soils and a long
growing season gives it an environment superior lo
the rest of the Province. Since drainage construclion
costs are similar across the Province, funds invested
in drainage in southwestern Ontario are bound to
yield greater agricultural productivity than in other
regions. lnvestments in easlern and northern Ontario,
with their limited soil and climatic conditions, would be
expected to yield lower relurns. This basic relation-
ship, which tends lo accentuate the comparative
advantage ol "privileged" regions for capital invest-

ments, undoubtedly accounts for the general tend-
ency of southwestern Ontario to have higher benefit-
cost ratios than other parts ol the Province.

On a more local scale, investment in drainage can
lead to spectacular benelits if il permits saritches to
more lucrative land uses besides improving lelds of
exisling ones. Such investments lead to critical
changes in the productive environment which can be
accompanied by very high benefit-cosl ratios. ln the
sample areas, the highest benefit-cost ratios tended
to occur where drainage permitted land to switch from
hay or small grains lo corn or soybeans. One town-
ship particularly contained a number ol sample prop
erties where drainage permitted ihis critical switch -a switch lhat tended to @cur farther soulhwest sev-
eral years ago.

2. Installation of Field Underdrainage
A 1972 report to A.R.D.A. concerning agricultural land
drainage in eastern Ontario pointed out that when
new outlet drains are installed, beneficial responses
only occur on a large scale il field underdrainage is
installed and attached to the outlet. This sttrdy recon-
firms thal conclusion. Drains with high benetit-cost
ratios tend to be those where field underdrainage had
been installed before or afler the outlet proiect. Where
lield drainage was not installed, particularly in eastern
and northern Ontario, benefit-cost ratios were unla-
vourable.

3. Special Hydrological Conditions
Outlet drains are often ol some benefil to farms even
without lield underdrainage, but this is largely
dependent on local hydrology. The benefits are
usually very lew, but under unusual circumstances
outlet drainage alone can lead to benefit-cost ratios
with values over 1.0. A new drain in northern Ontario,
lor example, prevents the llooding ol fields by runoff
frorn surrounding higher ground,

4. Local lnitialive
Obviously imporlant to the success of a drain is the
initiative local larmers take to utilize its potential bene-
fits. Such initiative might include installing lield under-
drainage. There was great varialion in the degree ol
local initiative, providing an important reason for lhe
variation in benefit-cost ratios. The most successtul
drains tended to be ol fairly modest cost ($2,000-
$4,000) and with a relatively small numbr of larmers
having a genuine interest in the project. On lhe larger
projects, two or lhree farmers commonly experienced
all of the benefits, leaving the majority oi landowners
with no changes. This is why many of lhe farmers on
large drains reported little benelit even though the
overall benefit-cost ratios had values well in excess ol
1.0.

5. Type ol Project
The type ol drainage proiect has an lmportant influ-
ence on benelit-cost ratios. This is particularly true for
maintenance projects, where lhe mosl important'
benelits may be unmeasurable (as in the prevention
of future production decreases).
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6. Quality ol Engineering
The engineer who designs a drain can have a pro_found effect on the benelit-cost ratios. SoniJ drains,for example, appear to be much roo eLOoiare anocostly for their intended purpose, rnus toweiing fne
benelil-cost ralios.

7. Weather Conditions Since project
It has been pointed out that the ulrimate effects olsome drains could nol be measured yet, since theyears lollowing construction had hbd abnormal
weather conditions. ln .eastern Ontario, particularly,
abnormatly heavy rainlall has not permiilijrealization
ol the full benelicial effects ol new drains.

ll is importanl lo note that the first six ol these
seven lactors atfecting benelit-cost ratios can be
evalualed, estimated, or controiled bfore any drain is

constructed. lt therefore should be possible to pro-
duce lairly good eslimates ol the benetits to be
expected from drain construction, perhaps belore an
engineer's report is completed and cerlainly with
expanded versions ol the reporls.

But it should be clearly understood that the consid-
erations and techniques used in calculating benelits
should be the economic benelits accruing al a result
ol the construction ol a drainage works and not tire
benelit as assessed by the engineer. The latter is a
calculalion usually pro-rated down to provide for the
paymenl by ratepayers ol the cost ol the drain in
proper proportion to their total benetits. ln some
cases, also the benelit assessmenl may not rellect
lhe lotal benelit to be derived. Lands where improved
drainage is provided, are assessed lheir share ol the
outlet costs and lhese could conceivably be grealer
than the benefit assessmenls.

28



VII. AN EXAMINATION OF DRAINAGE COSTS

The Committee authorized an engineering firm wilh
extensive practise in land drainage to undertake a
study of drainage costs. This proiect included an
investigalion of the faclors influencing lhese cosls and
how lhey may besl be controlled or possibly reduced.
Exisling records were examined lo establish a stalist-
ical prolile ol pasl and present drainage work in
Onlario with emphasis on the effecl of implemenling
and removing granls in the last len years. This infor-
mation was obtained chielly from the files of the
consullant, which covered a period of some 60 years
and was supplemenled by inlerviews with individuals
knowledgeable of drainage costs. The actual study
was limited to the period between 194O and 1972,
reviewing a reasonable mixture of new drains and
drains lhal were being repaired or improved. Allhough
the report dealt primarily with municipal drains, lhe
cosls concerned with private drainage schemes were
reviewed to some extent in thal section of the consull-
ant's report dealing with covered municipal drains.

To illuslrale the changes in the cosls of drainage
works, three drainage cost indicators were selected:

1. Conslruclion cosls per cubic yard of earth
moved;

2. Tolal projecl cosls per 100 leet of drain; and

3. Total prolect cosls per acre drained.

The cosl per cubic yard included the costs ol
removing timber, installing culverl pipes, leveling
excavaled material, and all olher work generally
required of the drainage conlraclor. This did not
include malerial cosls such as culverl pipe and con-
crele installations. The cost per 100 feet of drain was
laken lo be lhe enlire cosl ol the drain divided by lhe
number of hundreds ol leel in the drain on which work
was carried out. The cost per acre of land drained
was laken lo be the entire cosl of the drain divided by
the number ol acres within the watershed.

The cost indicators were lhen averaged out to
produce a typical cost tor each live-year period lrom
1940 to 1965. Further cosls vvere calculaled up to
1972, with particular emphasis on the period 1965 to
1967 when the effecls ol lhe tvvo{hirds grants were
becoming evidenl in the study area. The dollar cosls
for each indicalor were lhen converted to a cost index
(1940 = 100). The lhree indices are shown in Figure
2. The mean of lhe three cosl indicalors was lhen
calculaled al lhe end of each five-year interval and is
shown as lhe Cost of Drainage lndex on Figure 2.

drains and is based on data collected in southwestern
Onlario. ll was lelt lhat if the same information \,vere

collecled from a diflerent set ol drains in a different
area, lhe numbers would have been somewhat dif-
ferent bul the trends would be reasonably consislenl
over the whole Province.

lnformation was then galherd on the farm price
indicalors lhat represent trends in lhe larm economy.
These are:

Farm operaling expenses;

Yield per acre ot principal lield crops; and

Gross receipts from the sale of farm products

lnformation on lhese indicalors was obtained from
Agricultural Slatistr'cs for Ontario and converted to an
index lor each indicator. These indices are shown in
Figure 3 with the Cosl of Drainage lndex.

Three olher indicators lhat are represenlalive ol
prices and costs in Canada vvere examined. These
were:

Consumer Price lndex;

Average hourly earnings in conslruction in
Canada; and

The Engineering News Record Cosl lndex.

These economic indicators are shown in Figure 4
with the Cost of Drainage lndex.

Figure 2 illustrales a relatively slow rate of
increase between 1940 and '1965, a sharp increase
between 1965 and '1967, and a lesser bul still signifi-
cant rale of increase between 1967 and 1972. This is
an excellent illustration of the eflecl on cosls resulting
from a major increase in the granl structure.

Figure 3 shows the relatively steady increase in
the larm price indicators, which remained above lhe
cosl of drainage until the period when the A.R.D.A.
grants were inlroduced. Since that lime, lhe cosl of
drainage has increased somewhat faster lhan the
larm price indicators.

Figure 4 indicales lhat lhe cosl ol drainage
between 1940 and 1965 ran somewhal below the
other conslruclion indices, allhough the substanlial
gain in the Cost of Drainage lndex between 1965 and
1967 was almost enough to calch up wilh the other
indices, The Consumer Price lndex did nol reflecl the
substantial increases in lhe conslruction indices.
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. To evaluate drainage costs, it was appropriate to
break down the chiel cosl components, which include
materials, conlractors' charges, allowances; and
overhead costs. The changes in the component costs
were examined from 1940 to 1973.

engineer and parlly by the drainage commissioner,
who may be a council member. ln some cases, super_
vision is almost entirely carried out by the engineer,
which nalurally increases the cost.

Materials relate to culvert pipes of either concrele
or steel in the case ol open drains and to agricultural
tile, pipe, or precasl appurtenances in the case of
covered drains. The increase in material costs can
best be illuslrated by 4-inch clay tile which was 3
cents a foot in 1940 and about 11 to 12 cents a loot in
1972. The increase in material costs has very closely
followed the rise in the Consumer price lndex. lt
should be noted that the present (May 1974) price for
4-inch clay tile is approximately 16 cents a foot,

ln the case of open dilches, lhe contraclor,s
charges generally include excavating and leveling the
material, removing tlmber and debris, and placing-and
backfilting culverts. ln the case ol tile drains, the
charges in municipal drainage activity include exca_
vating the trench and laying the tile and generally
spreading the tile and bacKilling the trench. ln private
drainage activity, lhe farmer otten takes care of the
latter tws items. Figure 2 illustrates the trends in this
component. lt is interesting to note that the cosl per
cubic yard, which is probably the least labor intensiveof the drainage cost indicators, has tended to lag
behind the others.

The allowances relate to damages caused by the
disposai ol excavated material to 

-ihe 
lanO occupied

lor drainage purposes, to severance of land resuiting
from the location of the drain, and to compensalion lo
lands adversely aflected by not taking a drain to a
sufficient outlet. Allowancegfor damagJs have tendedlo increase in relation to increaseJ value in cropyields. Since the damage is related to the area cov-
ered, the thinner spreading of excavaled material inrecent years has increased the area affected,
resulting in higher allowances. Allowances for lands,
which are related to going land values, have exhibiteda steady increase. Allowances for severance, which
are related either to the value of the land severed orto lhe cost of a bridge or culverl which could be
inslalled to permat access to lhat land, harre undoubt_
edly tended to increase, although no pailern was
established. Compensation in'lieu ol taking a drain to
a sufficienl ouilet has been used rarely, sJthat allow_
ances could nol be correlaled,

Overhead costs are composed of engineering
fees, incidental to the preparation ol thJ report,
administration (clerk's fees and preparation of by:
laws), and the supervision ol construction. All these
are labor intensive ilems and as such have shown a
steady increase. As a percentage of the total cost o,the drainage works in the area under study, the
changes have not been great, with supervision and
administration remaining almost constanl anO engi_
neering fees tending to increase. This increase is dleto greater sophisticalion in the drainage schemes,
which tends to increase the preengin""ring workload.
Supervision is generally carried -out paify by the
30

Consideration was given to the factors that influ-
ence changes in drainage costs. Materials, being
manufaclured items, tend to rise al about the samE
rate as the Consumer price tndex _ a trend that may
be expected lo continue.

ll a contractor is to continue in business, his basic
charges obviously must be sufficient to cover the costol wages for his operator and crew and to pay boththe operating and capital costs ot his equifment,
together with something lor overhead and profit.
Beyond this, the amoun[ that the contractor charges
will depend on the degree of competition frcr work in
the area. The demand lor drainage work varies with
the weather, the level of the farm economy, and theprice ol farm oops, atong with the avjiabitity olgrants. lncreased grants lower the cost to lhe larmer,
lhus increasing the demand. However, the sharp
increase in costs when the A.R.D.A. grants were
available illustrates lhe measure to be somewhat self
de_feating. Although lhe degree to which the grants
influenced drainage costs vlried both by region and
by ty_pe of drain, their effect was a significlnt factor for
lhe Province as a whole.

There is conlinuing pressure lo increase the allow-
ances for damages to lands and crops, As mentioned,
the tendency now is to spread excavated material to
about 6 inches as opposed to 12 to 19 inches in thepast As crop yields improve and larm commodity
prices increase, lhe crop loss will be nigher. engi
ry9r: ?re becoming more conscious ol these lacls,
which has been rellected in the allowances. Land
allo^iances are generally related to the prices paid for
lands by the road authorities who are icquiring tanOfor highway purposes. Therefore any cfranges in
county or township policies have an immediate etfect
on these allowances. Naturally, the changes always
involve increases, The severance alloruances lend to
increase as lime passes because of increased land
values and increased bridge construction cosls.

The consultant did not documenl any specific case
where allowances were. artificially excessive lo helpoffsel assessments. However, the Commitfee is
aware of inslances when pressures were put on engi-
neers to increase allowances for this purpose. The
Committee is also aware of instances where lhe
magnitude ol the allowances for damages and righl of
way cannot be reasonably justified. One ol the prob-
lems with allowances is inat decisions on damages
must be made belore the fact. Since the engin-eer
cannot be sure when the work will be done, he must
o-ften assume the worst and base his allowances on
the work being done at a time and in a manner such
that crops are actually lost. This also applies to the
allo^/ances made for land occupation, bui probably to
a lesser degree.

The overhead costs, of which the largest portion is



Cfosed draans with til€s like lhis Qa" x 4'l are costly installations.

usually engineering, lend to increase. Engineering
increases are generally related lo increased wages
and also lo increased demands on the engineer's
time lor implementing more sophisticated drainage
schemes which involve pipelines and other utility
services lhat must be located and salislactorily han-
dled. Farm owners have become knowledgeable and
require more detailed inlormation from lhe engineer
than in lhe pasl. The engineer is expected to attend
lhe reading of the report in most cases' and olten lhe
court ol revision. The engineering time spenl on a

drain loday is estimated to be 50 to 60 percenl
grealer than lhe lime required on the same drain lor
basically lhe same work 25 years ago. Since most
engineering firms base their fees on lhe time and
related expenditures, the cost musl necessarily go up.

The principal costs of administration are also labor
intensive, with the cost being influenced directly by
the wages and salaries paid to those people respon-
sible for preparing the copies of the by-law and
carrying out lhe duties ol the clerk. Most municipal
clerks are now full.time employees and, because the
level of knowledge required is greater than in the
past, salaries have risen al a somewhat grealer lhan
normal rale. However, this is somelimes offset to an

eldent by the otfice help now available lo tl€m.
Printing and mailing costs have increased, and both
recenl revisions to The Drainage Act and require-
ments ol the Minislry of Agriculture and Food with
respecl to grants have lended to increase workloads.
Wilhin the area studied, the increases in costs of
administration ol drainage schemes apparently have
been matched by the increases in the overall costs
since the percenlage of these cosls to the total costs
has remained almosl conslanl lor the last 32 years.

The cost of supervision also depends directly on'lhe amounl ol time spent and the salaries paid to
those providing the services. The trend has been
towards more supervision as the drainage schemes
become more complex, which is entirely justiliable.
Where lhe engineer bears the rnaior responsibility lor
supervision, the costs tend lo be higher than where a
drainage commissioner undertakes the day-today
supervision. The pay rales of the commissioner may
be expecled lo be less than the engineer's. lf they are
higher than those of the engineer's assistants, the
profil margin and the time involved in traveling to and
from lhe job will likely otfset any savings.

The type and size ol drain has a profound effecl
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on lhe cost of the work. Obviously, a long drain is
more expensive than a short one and a drain with a
large carrying capacity cosls more than one wilh a
small capacity. These faclors are direclly related to
the size of the watershed and the amount of runoff
from il. Thus lhe only control on this aspect of a
drainage works depends on the engineer'sludgmenl
in determining the rate al which runoff musi be han_
dled. ln locations such as pasture or bush, short_
period flooding does nol creale any problems, while in
places such as lobacco farms, flooding the crop for
even a few hours can be disastrous,

The engineer musl make the basic decision of
whether lo conslruct an open ditch or a closed drain.
Small watersheds are generally best and mosl eco-
nomically served by a covered drain. As the size of
the watershed incieases, however, a covered drain
generally becornes a greal deal more expensive lhan
an open channel. Often, the owners involved teel the
advantages ol the covered drain for efficiency of
operations may juslify the premium thal must be 

-paid

for such a syslem. The availability of granls freqrrenfly
has..a bearing on the choice of drain type as was
readily apparent when A.R.D.A. grants started in
1966. When the grants ended in j969, the number of
large covered drains being installed annually dropped
considerably.

The lotal cosl of a drainage project is inlluenced
greatly by additional nork or material that is provided
over. and above aclually excavating the channel or
laying the iile. Perhaps the most notable item in lhis
regard is bridge or culvert construction, ln lhe early
1940's timber bridges were common and served their
purpose, considering lhe loadings and nature ol use.
Today, corrugated steel and somelimes concrete
struclures with greaily increased loading and width
requirements must be installed. For example, an g_
fool-span wooden bridge that was built in 1936 at a
cost.ot $100 was replaced in 1g69 by a corrugated
steel pipe arch at a cosl of $1 ,000. More attention is
being paid to erosion control, which can be costly in
many instances. Catchbasins and other covered drain
appurtenances are in greater use, the cost of which
has increased 5 to 6 times in the last 25 years.

The availability ol granls from 1966 to 196g atso
affected the number and cost of these additional
items, especially bridges and culverts. The sharp rise
in the indices for the cost per .t0O linear feet of drain
and the cosl per acre drained that occurred between
1965 and 1967 (Figure 2) largely resulted from
including these additional items in the drainage pro-
jects.

Changes in the pattern of owner involvemenl has
had an influence on the cost of the drainage works.
Maintenance and repairs to municipal drain6 were at
one lime often undertaken by lhe owners involved,
thus. reducing the scope and frequency ol malor
repairs. At presenl, owners are either unible or dis_
inclined to assume lhese reponsibilities and the cost
of maintenance and repairs has increased. Tradition-
ally, the farm owner worked side by side with the
32

contractor_ when privale tile systems were being
installed. Because many owners now operate larg6
holdings or have other interesls, they do not have
time to assisi, which can only add to th-e out-of-pocket
cosls of installing tile drainage.

Special problems arise whenever a drain has to
cross a road or a utility. Crossing recenfly paved
roads must be effected by jacking or Ooring melhodslor covered drains and Oy simitarty sof,histicated
means lor open channels. This nalurally increases
costs. Similar procedures musi be followed for
crossing a railway. These operations generally require
permits and other expenses such as increased super_
vision. Utilities such as gas or water lines also involve
special conslruclion procedures as well as related
overhead costs. All these costs are generally borne
by lhe authority involved, but must be considered in
lhe overall cost of the drainage scherne.

. ln considering the preceding discussions, it is fairly
clear that by far lhe greal part of the increase in
drainage costs is tied direcily lo the general increase
in the Consumer Price lndei and moie particularly to
increase in conslruclion c€sts (Figure 4). A reversal of
the trends in conslruction coits seems remote,
although some things might be done to help slow the
rale of increase.

Timing and combining of prolects lo ailow volume
purchasing can affect the costs of malerials. ln most
cases, however, this would be difficult to organize,
and if all material orders were moved to the winter
monlhs, seasonal discounts u/ould simpiy shift to the
surnmer

. The best way lo hold down contractors, charges islo ensure a reasonable degree of compeiition.
Because of the variety of uncontrollable factors that
affect the number of drainage projecrs io G carrieOout (weather conditions and farm economics, for
example), it seems almost impossiUe to set up a
program lo ensure a match between lhe contractors
and the work. lt has been suggested that municipali_
ties purchase equipment and carry out their own
drainage work, but indications in the foreseeable
fulure are that conlraclors will be better abte to pro-
vide this service than government. Because of the
incentive aspect, it is reisonaUy certain ihat contrac_
tors will avail themselves of new developments and
equipment as they become available.

Land and crop damage can be kept down if drain
work is done either before the crops aie planted in the
flrlry or after rhey are harvested in the fait. Every
etfort usually is made to do lhis. Trucking excavated
material away could be. considered althorlgh rrucking
:?_"j. T,"k" this impracticat excepr in rhe cise of ver!
nrgh vatue ciops. Allowances for land occupied by i
drainage works must relate to currenl market value
and will not be decreasing. One possiUe solution is tot$yc damages and the area occupied by the
drainage urorks by constructing covered drains. ln
most instances, however the additional cosls involved
are almost certain to offset the savings. To achieve
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Figure 3

Farm Price lndicators
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Figure 4

Economic lndicators
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consislency and reduclions in determining allowances
where extremes occur, guidelines tor tne engineer's
use are considered in part lX. Because engineering
wage rales will not likely be reduced, il seems that the
only way to effect economies in this area is to reduce
the lime required lor preparing reports. Greater use ol
aerial photographs could reduce the lime needed for
locating new drains and determining walershed
boundaries. This would eflecl economiei in field time
and to a lesser exlent within the drawing oflice. Usingthe more recenily. developed calculating machinei
can eflect signilicant time savings in computing esli-
mates and preparing assessment schedules. tvtany
engineers have already reduced specification prepa-
ration to a minimum by adapting a general specilica-
tion for all drainage works and adding special condi-
tions.to meet lhe requiremenls ol each particular pro_
ject. lt is doubtful il the time the engineer spends on
providing inlormation lo councils ard atfected owners
should bd reduced. Based on the complaints heard by
the Committee, communications between the engi
neer and these parties might better be increased ln
many inslances.

It appears that the best way ol holding down engi_
neering costs is to try to make availabte to alt en!i-
neers the most up-todate inlormation on methodi,
materials, and cosls. Not only will this help hold down
costs, but it should also be reflected in better engi_
neering works. A coordinated effort by the profel_
sional associations, the University ol Guelph, and the
Ministry of Agriculture and Food can besi attain this
objective.

The administrative costs ol processing drainage
works could be controlled to an extent by Oecreasiig
the number of tasks thai must be done. lt has been
luggested in many areas that the lgZO amendment to
The Drainage Acl which requires copies of lhe report(ircluding plans and specifications), to be mailed
twice to all owners who are assessed or receive
allowances, is cumbersome and expensive. The
Committee recommends in part XV thai the plan and
profile be included wilh the report when notice of its
consideration is given. ll was lelt however, that only
the by-law form which relales to the financial aspects
as well as a clear, concise outline of the appeai pro-
cedure be lonvarded to all affected parties after the
provisional by-law has been adopted. The Committee
also recommends etsewhere in this report that proper-
ties in urban areas not be individually assessed andthis recommendalion will produce considerable
administralion economies.

The Committee has reviewed in detail the proposi_
tion that lhe owners within the individual drainage
areas should bear lhe adminislrative cosls relating-lo
drainage by-laws. lt has been noted that adminislra_
tion costs for other types ol services relating to spe_
cific areas, are borne out ol the general funls ol the
township. lt was also noted thai the administrative
slaff ol most rural municipalities has become full_time
and the work relating to Drainage Act projects is car_
ried out by this stafl during oflice hours as part of their
mrmal duties. The Committee recommends that the
legislation be changed so that administrative

expenses related to drainage works be corsidered
part oi lhe generat administrative operation ol the
municipality and nct be included in the direct charges
assessed against a drainage works.

The key to economical and effective supervision ol
drainage works is a competenl and conscienlious
drainage commissioner. Where lhere is a commis_
sioner who is performing his duties in the proper
manner and obtaining direction and advice lrom the
engineer when required, it appears that the money
being spent on the supervision is being used wisely.
The combination of an able commissio-ner working in
full cooperation wilh the engineer is considered lo be
the most effective ariangement possible. lt is also
worth noting that a commissioner who organizes and
carries out mainlenance and repair programs on
municipal drains can effect substantial long_term

. savings as well as improved continuing drain-ge to
lhe farmers. The Committee's recommendaiions
concerning the drainage commissioner are included
elsewhere (part X) in this report.

.Long-term drainage costs would certainly be
rgOycea by providirg the most eflective type and size
of drain. This allows money to be well spent. Every-
thing possible should be done to make sure the rigirt
decision is made on lhe kind ol drain to be built, ev;n
ihough somewhat more money may have to be spent
on additional investigation.

ln conclusion, it can be seen from Figures 2, 3 and4 lhat the trend of drainage costs has-been upward.
The trend slowed somewhat through the mid-i960,s,
bul has been about lhe same aslther construclion
costs since 1965, And until 1967, it did not differ much
lrom the larm price indicators. The fasrest increase in
drainage costs seemed to coincide with the availa_
bility ol A.R.D.A. grants, although the increase was
also related lo additional work being done on projects.
Because drainage work is tabor intensive, rne
greatest inlluence on drainage costs has been the
rise in wages and salaries. AGo, the increase in pro_
cedurat requirements is not to be overlooked. lt is
probably sale to assume that, except for the latter
point, this trerd toward cost increases will conlinue.
There does nol appear to be any way to eflect sub-
stantial real savings in the cost of drainage rarorks.

, Because. of the great variety in Ontario topogra_phy, soil, climate, larming techniques, mainlenance
experierne, and so on, it is imposiibte to generalize
on the cosi ol maintaining drainage works. Weed andbrush control techniques for open ditches are
changing faster than perhaps any other aspect of
drainage work. ln any case, maintenanc€ costs can
Tst.be conlrolled by initially ensuring proper con_
struction oJ lhe drainage works and bylollo;ing wilhan organized program ol continuing maintenance
throughout the drain's life. This can oniy be effectively
undertaken il all ihose con@rned with drainage
aclivity are kept aware of innovations in methods and
equipment. The Commiilee feels that the dissemina-
tion of this type ot information should be carried out
under programs ol the Ontario Ministry ol Agricultureand Food in cooperation with tne- Univ6rsiiy ot
Guelph.
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VIII. THE PETITION PROCEDURE

A drainage work is established in Ontario in accord-
ance with Section 3 (1) of The Drainage Act. A peti-
tion ol landowners to the council ol the municipality is
required. To be valid, the petition must contain the
signalures ol a "malority in the number of owners as
shown by the last revised assessmenl roll to be
owners of lands and roads in the area requiring
drainage as described in the petition." This wording
immediately presents sorne ditficulties. The tax roll
usually includes husband and wile where the land or
the larm is owned in Joint tenancy and also indudes
lands owned by as many as seven or eight people. A
petition onc€ was ruled invalid because the petitioners
forgot to include the required number ol signalures ol
wives.

Another problem revolves around the phrase "the
area requiring drainage." At one time, lhe legislation
spoke ol "lands to be benefited in lhe area
described," but this was cianged because it becarne
apparent lhat the council, on receipl of the petilion,
could not determine which lands were to be benelited
until they engaged an engineer and gave him lhis
responsibility. ln many cases, the municipal clerk
merely computed the number ol petitioners as a per-
centage ol lhe total owners on the tax roll within the
area described and assumed that the area was lhe
one to be benefited. When the Act was changed to "in
the area requiring drainage," it was not of any greater
help because the council was still unable to decide
whether or not an area required drainage unless they
had personal knowledge ol the area or lhe expert
advice ol an engineer. The Committee has been
inlormed ol cases where managed areas have been
devised and. a malotity petition raised within the
managed area.

There have nol been many cases in the law
regarding this problem. ln those thal could be traced,
however, the releree or the court held that the engi-
neer was beyond his authority when he reported to
the council on an area greater than that described in
the petition. There is one case on record where an
engineer's report was rejected because it described
an area which the engineer lelt was a logical drainage
area or basin but which was not similar lo that
described in the petition.

ln rejecting the above engineer's report, the
draanage releree said, in part:

". . . a petition must describe a real drainage
area and it lollows that there was an obliga-
tion on a council belore acting on a petition to
satisly itsell that a real drainage area was
described in the petition ln my view a

council must come to a conclusion as to
whether or not the petition describes a real
drainagearea...."

The problem with this judgment is that it leaves the
council to decide the real drainage area, which is
somelhing it cannol do without experl advice. The
Committee trusts that its recommendations in this
section will solve this problem.

Another difficult problem regarding petitions is that
ol obtaining the required number ol signalures when
the area requiring drainage has several properlies
that may be small holdings ol one or two acres. There
might also be larger acreages owned by hobby
larmers or city dwellers seeking a tural relreat. ln
such cases, it is difficult for lull lime farmers to raise
a drainage pelition because small holders or weekend
hobby larmers are disinterested in drainage, The
Committee was told of numerous cases where peti-
tions lailed because signalures were nol easily
obtained lrom such people, Perhaps in some cases
these lrustralions led to devised or managed areas as
mentioned above.

The Comminee was also made aware ol what
many briels and submissions relerred to as "lhe indis-
criminate drainage ol wetlands." Petitions raised in
some drainage areas could request drain construction
to the detriment ol the environment or to lhe natural
resources. The Comminee agrees thal conslruction ol
agricultural drains in the past had little or no regard lor
environmenlal impacts and appreciated the obvious
sincerity ol the conservation-minded people lrom
agencies such as the Conservation Council, the
Conservation Authorities, and the Ministry ol Natural
Resources who appeared belore the Committee.
However, the Committee's research does not support
the requests lor restraints on the expansion ol agricul-
tural land drainage because ol lhe detrimental effect
on the environment.

The Committee's hearings made it aware that
some drains were built which did not relurn benefits
equivalent to cosls within a reasonable time.
Research on this problem lound that approximately
30 to 35 percent ol the drains examined would not
pay their way in the loreseeable luture. Similarly, the
A.R.D.A. Branch ol the Ministry ol Agriculture and
Food reporled in a special 1972 study on A.R.D.A.-
assisted drains that about one third ol the drains
studied did noi have positive benelil-cost ratios. The
Committee believes that steps should be taken to
ensure that drains return to the landowner the value
he expects lrom the total cost ol the drainage works
and also that public lunds invested in drainage by the

37



Proposed Procedures
Recognizing the loregoing considerations, the
Commitee recommends that the present sec{ion 3
be arnended in certain respects and that procedures
relating to the submission of a linal repori, be modi_
fied so that in rnost cases, the problems that have
been brought to the attention ol the Commitiee can be
avoided. Specifically, we recommend that Section 3
(1) b€ redratted so that a valid petition will consist of
signatures representing a majority ol the properties,
(that is, one signature per property to be beneiited as
shown on the last revised assessment roll) or any
number of properties representing 60 percent of the
total acreage to be benefited. When a petition is
raised and presented to council, and contirmed by an
engineer, council may then proceed or not as ifrey
decide. The Committee further recommends that
the phrase "area requiring drainage', be replaced by"area lo be benefited as determined by the engineer;'
and that Subseciion 4 be deleted since the Com_
mittee considers that a pumping installation should
not be treated differenily than any other type ofdrainage works for purposes of th-e iniliation' of a
scheme. The foregoing recornmendations will resolve
problems relating to multiple signatures for single
properties, small holdings frustrating the imptementa_
lion of agricultural drains and thJ determinaiion ol
lands to be benefited. lt follows that it would be
incumbent upon the engineer to delermine lhe area to
be benelited to confirm the validity of any petition
before undertaking any other duti-es. Furihermore,
before the council makes any decision as to whether
or not to accept the petition, the council must appoint
an engineer whose duty at this stage is to do nbining
more lhan confirm the validity or otherwise of the peti
tion and define the drainage area to be benefited.

_ With respect to difficulties encountered by full-time
farmers where hobby larmers and tano #cutatorsprevent the raising ol a malority petilion, the Com_
mitlee has noted that the present'subsection 2 prci
vides for initiating proceedings for the drainage ol a
road on a petition of lhe interested authority and feels
that lhe circumstan@s are somewhat similar. There_
fore, lhe Committee recommends that an additional
subsection be added whereby the Minister of Agricul_
ture and Food, upon lhe application of interested par_
ties. could peiition for the initiating ol a-drainage
works.

The Commiilee considers that the foregoing
recommendations will accommodate lhe greal
majority of drainage schemes within the province.
However, we feel that environmenlal impact and
benefit/cost considerations cannot be ignored by any
council when considering a drainage sJhe-e. There_
fore, it is recommended than an en'uironrnentat impact
statement and benefit/cost certilicate as described
later in this part be filed with the engineer's report,
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governrnents of Ontario and Canada through
A.R.D.A. yietd positive returns. The proposed petiil6n
procedure accordingly gives the mailer of costs and
benelits major consideration.

The Commiilee also recognizes that in some
!flaT".: preliminary inlormation wilt be necessary
prior to the authorization of a final reporl. This could
involve environmental impact, beneiit/cost calcula_
tions, or a preliminary engineering study and it is
recommended that councils be permitted to authorize
any or all of these elements to be furnished prior to
accepting the petition, The Commlttee considers thal
such information in many instances, will prove ol
great value and recommends lhat the usual grants
be made available for this purpose.

Where the council requests this preliminary infor_
mation belore making a decision as io whether or not
to accept the petition, it is telt the balance ol the costs'
after the grants should be the responsibility ol the
council.

Accordingly, the Committee recomrnends that in
addition to the matters presenfly in section 3, the Act
should provide the following:

1.. When a petition of landowners is given to a
municipal council lor the construction of- drainage
works, the council musl lirsl appoint an engineer
wtrose only duty at that stage is io define the area to
be benefited and determine the validity of the petition.

2. The council may, lollowing the engineer's vali_
dalion ol the petition, decide io proceea with the
drainage works, at which time, the council must order
the preparation of an environmental impact slatament,a benetit/cost certificate and an engineer's f inal
report.

3, ln the alternative, the council may, prior to
accepting ihe petition, decide that it wisnes further
intormation, in which case il may order the prepara_
tion of any of an environmental impact staternent, a
benefit/cost statement or a pre-engineering study. lf,
atler receiving this information, the-councit"Oeciaes to
proceed, the council rnust order the preparation of an
environmental impact statement anO i benefit/cost
slatement il they were not obtained before. Rights of
appeal will arise as ouilined in part Xlll.

. The successful' application of these proposats
depends to a great exlent on the knowledgeability of
the farmers and the knowledgeability and InituOes ot
municipal councils.

An Allemative procedure
ln some areas of the province, the Commiileb was
made aware ot disturbingly negative attitudes on tlrepart of municipal councils wherein, based on the
evidence heard, worthwhile schemes were being
prevenled.

Lack of information concerning the proposed pro_jects appeared. to pose the cniet stumSling Oiock
along with a reticence on the part of some councils to
act. With this thought in mind, the Committee rec_ommends thai another procedural avenue be pro_
vided, as a new seciion to the Act, to ensure that the
information necessary is provided to a[ concerned as
a basis lor supporting or not supporting a petition lor a
drainage works.



The Committee recommends that any local
municipality should be required to act on the request
of one or more ratepayers to initiate a preliminary
examinalion of any rnw drainage works proposed in
the request. lt should be understood ihat the persons
signing lhis requesl, in so doing, guarantee the
payment of the cosls of such preliminary examination.
The committee recommends thal part of the cost be
paid as a subsidy by the Minislry of Agriculture and
Food on lhe same scale as the normal granl struc-
lure.

The preliminary examination should consist of
lhree reports: (1) an environmental impact slatement;
(2) benetit-cosl calculations; and (3) a preliminary
report by the engineer giving reasonable estimates of
the tolal cost of the proposed works and allernatives.
The Committee does not anlicipate lhat lhe costs of
these sludies will be ex@ssive but costs will vary
depending on the size ol the project proposed and the
area of lhe province in which the proposal is initiated.

An Environmental lmpact Statement
It is envisaged thal an environmental impacl slate-
menl would be produced by a committee of three
people appointed by the municipal council and con-
sisting of a represenlative of the local otfice ol the
Ministry ol Agricullure and Food, lhe Conservation
Authority resources manager (or where there is no
conservation authority, a represenlative ol lhe Min-
istry of Natural Resources, or where neither of these
is available, a representalive of lhe regional office of
the Ministry of lhe Environmenl), and an impartial
ratepayer resident in the municipality who would acl
as chairman.

The Committee was impressed wilh the principles
and procedures outlined in lhe Green Paper on Envi-
ronmenlal Assessmenl issued in September 1973 by
the Ministry of the Environmenl. While this paper
contemplates such assessrnents being made on
major projects such as river dams, power prolects,
faclories, and olher installations which have signifi-
cant environmental effects, it has relevance to our
proposals in this instance. The Green Paper indicates
that an environmental assessment is intended to facil-
itate the identification and resolution of environmental
problems at an early stage, and this is essential in
proposed rnw drainage works.

While lhe Committee is nol complelely persuaded
thal agricultural drains have greal environmenlal
impact in every case, ii is prepared to recognize the
possibility. Accordingly, the Committee recom-
mends lhat an environmenlal impacl statement on
every new drain proposed in Ontario be filed with the
council of lhe municipality in which the drainage
works is proposed. The Committee ledls thal in many
cases the environmental impacl committee's reporl to
council will be rnerely a brief slalement to lhe eflect
that the work has been completed and that the con-
clusion is lhe environmental impact is nil. The envi-
ronmental impact committee would, ii is expecied,
make a more detailed and rnore formal report where
lhere are complications.

Borrowing from the guidelines laid do/vn in lhe
Green Paper on Environmenlal Assessmenl, it is
recommended that the basic environmental assess-
ment document liled with lhe council would contain
the lollowing elemenls:

1. A project description which should be a briet but
comprehensive oulline of lhe project including a stale-
ment ol objeclives, physical description, proposed
construction nbthods, and operating and mainle-
nance procedures. Alternatives should be pointed out,
including the alternative of nol proceeding.

2. An environmental invenlory including identifica-
lion ol the llora and fauna, geography of lhe site,
probable changes in land use, and other factors that
might be necessary to describe the situation.

3. A prediction of the impact on the nalural envF
ronmenl as it applies to wildlife, lands and crops, and
water resources.

4. A linal evaluation which would set out the con-
sequences of the project and its alternatives,
including the environmental risks involved in under-
taking lhe proiect.

Benef lt-Cost Considerations
The present Drainage Act makes only passing refer-
ence to benelils and cosls as related to drainage
projec'ts. Section 8 (10) of lhe Act provides than an
engineer must reporl to the council the fact that he
lound a proposed works lo be not required or impracl-
ical. Any landowner atfecled may appeal this report to
the referee. lt has been suggested to the Committee
that an engineer seldom reports a proiect to be
impractical, bul usually accepts his appointment as.an
assignment to design and lay oul a drainage works.

Section 36 ol the Act indicates that any owner of
land atlected may appeal the engineer's report to the
referee on lhe grounds "lhat the benelils lo be
derived from lhe drainage works are not commen-
surate wilh lhe estimated cost lhereof." While the
landowner may appeal on the grounds of a suspected
negative benefitcost ratio, it is obvious that he is not
equipped or qualified to generate the data required to
demonstrate that such a negative ratio actually exists.

The Committee finds that the Act's relerences to
costs and benefils do nol adequately serve presenl
day requirements. Therefore, the Committee recom-
mends lhat the engineer file with the council, a certiti-
cale, over his signalure and under his seal, setting out
that, in his professional opinion, the benelits accruing
from lhe work will exceed the estimated costs or vice
versa as established in the preliminary or final report
as the case may be. Guidance for the engineer in
arriving at this opinion, is available to him from study
of lhe material and procedures in part Vl of this report,

It is expected that the engineer will consult with
lhe slaff ol the local otfice of the Ministry ol Agricul-
lure and Food or any other logical source ol informa-
tion in order to obtain data on yields, crop prices, etc.
ne@ssary lor the formation of his conclusion.
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ln order to give the council a basis for decision,
the engineer's certificate should indicale lhe degree oi
dus or minus that his opinion reflects. The Committee
feels that such information would be of great assist-
ance to the council in taking a decision to proceed or
not.

, As menlioned in parl Vl, there is a possibitity that
because of the legat requirement for builet assess-
menl on lands where improved drainage only is prov-
ided or indeed where the tiability oni-y is assessed,
negative benefit-cost ratios may be quite frequenily
found by engineers. ln lhese cases, ifre Committee
slrongly holds the view that responsible councils will
make their decision based on their knowledge of the
area and local conditions, yel fully aware inat sucn
decisions are subject to appeal by disatfected rate_
payers or groups.

Preliminary Engineering and Report
During the Committee's hearings, parlicularly in the
areas where municipal drainage ac{ivity has not been
great in lhe past, the Commiltee heird from many
individuals who fell that their rights had nol been
properly respected in lhe petition procedure. Some
reporled thal lhey had been shocked to receive lhe
engineer's report and realize the size of the assess-
ment that they had committed themselves to when,
thgy: .* a favour, signed a petition at the urging c,f a
neighbour. This dissatisfaction comes about-because
the present Acl does not provide a means by which
persons unfamiliar with the implications of a diainage
s.cheme may obtain information upon which to base
lheir decision whether or nol to support a petition.
Atlec{ed owners have often nol been consulted or
advised of possible alternative courses of action until
the final report has been actually submitted. ln the
opinion of the Committee, there h-ave been too many
occasions in lhe past, where farmers have agreed to
the proposal of a new drainage works without-Oeing in
possession ol sufficient information. The Committee
feels that the filing of a pre-engineering report woutd
do much lo remove uncertainties and doubts.

The Committee therefore proposes that this new
procedural avenue would require the engineer lo
make.1. pretiminary examinalion anO repo"rt to lhe
council that would include: (1) a skelch plan inOicatint
the tributary area and the benefiting lands; (2) inpui
from all concerned ratepayers, raitwiys, utitities, road
authorities, etc,; (3) an on sile meeting to be calied by
the,township clerk; (4) a description'ot tne proposed
works with alternatives sel out (for example, closed or
open); (5) eslimates of the cost ol vaiious alterna_
lives.

tt is proposed thal the three reports to lhe councit
F |led within 45 days lrom the time of appointment ol
both the engineer and the environmenlal impacl
committee with power in council, by resolution, to
extend the time up to a further 6O days.

.. . On receipt of the reports and within 30 days of the
filing date, the council must catl a meeting of att ,ato
payers assessabte for benelits (including utilities and
railways), members ol the environm-enlal impact
committee, and the engineer who prepared the
benelit/cost slatement and the preliminary engi_
neering report. Subsequent to this meeting, attlr
everyone con@rned is aware ol the costs and other
faclors, 60 days would be ailowed lor raising a vatid
pelition and filing it with the council. ll no valij petilion
has been received at the expiration of 60 days, the
clerk would then notity the original petitioners and
givg lhem a 3oday deadtine to fite a petition, or faiting
that, to have the cost to date less grants added to the
tax roll against their names, thus closing the matter.

The council is then faoed with three technical
reporls on the project atong with a valid petition and
must now decide rirhether or not to proceed, It the
council decides not lo proceed despite lhree
obviously lavourable reports, an appeal procedure
should be provided. Should it OeiiOe to proceed
despite an unfavourable environmental impacl report,
an appeal may be launched on behalf of the environ-
mental interests by the Minister of Natural Resources.
lf the council's decision lruslrales farmers in their
drainage requiremenls, the Minister ol Agriculture and
Food may launch the appeal.

,. Where the proiect proceeds atter appeals and
after the pelition is signed, the costs ol the preliminary
studies should torm part of the cost of the Arainage
works as calculated by the engineer. Where the pio_
ject is accepted by the council but denied on appeal,
the costs..of the preliminary report must be paid 

'by 
the

municipality gu! of general funds and subsidizi by
the Ministry of Agriculture and Food, within the normal
granl structure. Where the proiect is denied both by
council and on appeal, the preiiminary costs musl bepfid by alt the petitioners and nol lust lhose who
signed the original request. ln lhis case also, similar
grants woutd be avaitable lrom OMAF,

The Committee feels that the council must assume
some responsibilily and that the projecl becomes the
council's burden when it accepts the pelition. Wherethe council votes against a proposal,'however, and
the. appeal upholds the council's decision, then thepetilioners. pay their part ot the costs of the pretimi_
nary examinalion,

It should be understood that requests such as
those trom lhe Minister of Agricutture and Food and
from the Minister of Transportation and Communica_
lions are to be trealed similarty to ,"qrl"i" from a
ratepayer and that the three pretiminary reports must
be tited with the council. The council X*p" lts respon_
sibility_oi .making the final decision. Reluests from
either Ministry are not to be construeO as- manaatory
Trh.r council lo carry out the complete proposat and
construct the works.
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IX" THE ENGINEER

The Present Function ol the Engineer

The engineer performs one of the most important
functions under the presenl Drainage Act, with his
appointment being a pre-condilion to many ol the
projects that can be undertaken under The Act, The
engineer's function has been described as semi-judi-
cial in nalure since he determines many matters
which directly affect the rights of individuals. lt is inac-
curate perhaps to describe the engineer as an
employee ol the municipal council or ol anyone else.
His appointment and duiies are specifically prescribed
in The Act, and the method of carrying out those
duties is not to be dictated by any other agency.

The delinition of engineer in The Drainage Act
includes a surveyor registered under The Surveyors
Act. Therefore, an Ontario land surveyor can be
appoinled under The Drainage Act. For convenience,
however, the Committee will refer to the engineer as
the person appointed lo perform the statutory duties
imposed on him. The Committee has recommended
elsewhere in this report (part XV) that the definition ol
engineer be amended to include corporations and
partnerships of engineers and Ontario land surveyors.

There are several sections ol The Act under which
the engineer's appointment can be made. Under Sec-
tion 19, an engineer can be appointed lo apportion
the assessment charged against a parcel of land
where that parcel is divided by a change ol owner-
ship. An engineer can be appointed under Section 51
to vary an assessmenl on the grounds ol changed
circumstan@s. Under Sedion 52 (2), an engineer is
appointed where lhe Province of Ontario or any
municipality or suburban road commission relocates a
drainage works that is on or adiacent to a road. An
engineer is appointed under Section 4 when drainage
works are to be constructed on requisition. The most
important sections under which the engineer is
appointed are 3, 49, and 53 where, respectively,
drainage works are constructed on petition, drains are
to be maintained or repaired, and drains are to be
improved.

The duties of lhe engineer are contained in Sec-
tions 3, 4,6,7,8,9, 10, 13, 14, 15, 16, 17, and 18,
the most important of which is Section 8. ln essence,
the engineer is required to make an examination of
the area, and to prepare a report including plans,
specifications, cost estimates of the drainage works,
and an assessment against the lands and roads in the
area requiring drainage. He has the power lo enter
upon any land during the course of his examination.
Under Sec'tion 8, he is required to specify the struc-
tures necessary for the vrorks, such as bridges and

culverts, and he must allow compensation to owlers
ol land lor certain matters such as damage to crops.
severance, private drains, rights ol way, and the
impracticability of taking a drain to a suflicienl outlet.

ln determining the assessment to be imposed on
the lands and roads to be benelited by the drainage
works, the engineer is required to show the approxi'
mate number of acres aftected by the drainage works
in each parcel. He must assess lor benefit, outlet lia-
bility, and injuring liability, and he must separately list
the lands in each municipality that are assessed.
Within six monlhs after his appointment, the engineer
must prepare a formal report and file it with the derk
ol the initialing municipality. The engineer's greatest
contact and possible conllict with lhe general public
arises lrom his delermination of lhe appropriate
assessments on particular parcels of land and the
allowances he must grant lor such matters as sever-
ance, damage, and rights of way.

Difliculties wiih the Present System
ln general, the Committee is satisfied that the present
system works with reasonable efliciency and that the
present lunctions ol the engineer should be retained.
The engineer is the most qualified person to plan the
nature and structure of drainage works in a detailed
way. Assessments and allowances are so intertwined
with the works themselves that the engineer should
continue to be responsible lor determining them.

The Committee received a large number ol criti-
cisms and complaints that related rnore to the manner
in which the engineer's tunclions are prelormed than
to whether or not the engineer is the appropriate
person lo perform them. dside from the occasional
complaint of incompetence, lhe major criticisms lv€re
aimed at the engineers' reports and concerned lack of
detail, difficulty ol understanding, failure to set out
prolect objectives, insufficient specifications, lack ol
clarity in tinancial delails including estimates, assess-
ments, and allowances, and lack ol communication
between the engineer and the parties affected by his
report. Allhough some of these criticisms are justified,
the committee leels lhat most of them arise lrom a
lack ol communication and from the notable lack ol
unilormity to date in the way engineers conduct tlreir
examinations and prepare their reports. Furthermore,
there has been insuflicient direction given to engi-
neers by public agencies and professional associa-
tions.

Criticisms were also directed at the Court of Revi-
sion where, on assessment appeals, the engineer's
assessment is often accepted by Court members who
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Proposels
As already mentioned, the Committee believes that
the basic system presenlly in effect should be con-
tinued. However, the Commiilee feels lhe system can
be made more effeclive il two basic printiples are
borne in mind. First, there should be a greater degreeof communication between the engineer ard all
affected parties, including tandowners; pubtic utilities,
road authorities, municipal @uncils, conservation
authorities, and government agencies. Second,
measures should be taken to ensure much more uni_
formity in the way engineers' reports are prepared
and assessments and allowances are calculaled. The
Committee's recommendatiors in this part of the
report are inlended lo advance lhese basic objectives.

The Committee recommended elsewhere in this
report (pad Vlll) lhar ail aftected parties in the corF
struction ol a new drain should be given nolice of the
proceedings at each stage. Notice will be given before
uork begins on either lhe preliminary stJAies where
authorized or.on the preparation of the final report. ln
every case where new conslruction or major improve_
menls are anticipaled, an on site meeting'will be held
to allow all concerned the opportunity oimaking rep_
resentations. The Commiilee hopes inat these provi-
sions will etfectively increase awareness ol the con_
luct of the project and the engireer's role in it and
that they wilt decrease tne unlamiliarity with the engi_
neer's tunction thal has, to date, produced some
dissatislaction.

are usually the same municipal @uncillors who
adopted the engineer's report. Many feel thal lf the
engineer is present at the Court of Revision, the lan_
downer has little chance of successfully challenging
the assessment.

The Commiflee believes it is of paramount import-
ance to develop guidelines and unilorm procedures if
lhe construction ol drainage works thioughout the
Province is to be maintained at a consist6nfly high
level. The Commiilee does not intend to tie the en[i-
reer's hands in exercising his prolessional iudg6-rhent, but some direction nevertheless is needed.
Some of the Committee's recommendafions will
inrolve amendments to the legislation, others will
simply attempt to assist the engineer in his duties,
and still others will relate to efforts lhat government
agencies and prolessional organizations will have to
make at a later date.

The Committee recommends as tollows:

. . 1. The engineer has been delined in part XV ot
lhis report, Where the engineer appointed is a corpo_
ralion, association, or partnership, lhe Committee
recommends that the corporation, association, or
partnership should be required within 10 days ol the
date of appointment to nolify the muncil ol t-he name
ol the individr lal engineer or land surveyor who will
have charge of the project and who is tne-reOy aulhor_
ized to sign the ne@ssary documents such as rhe
report, completion certilicale, etc.

2. The Committee recommends that the first
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duty ol the engineer in the case ol new construction
should be to determine the area to be benefited in
order to conlirm the validity of a petitior\ or to establish
lhe requirements of such a petition where the petition
has not yel been raised, ln so doing, he musl obtain
some basic inlormation lrom the petitioners or initia_
tors ol the scheme as lo their expectations ol the
drainage works and lhe nature ol the works required.

3. Alter the clerk has notilied all aflec{ed parlies in
the area to be benefiled and olher persons required lo
be notitied, the Committee tecommends that an on_
sile meeting be held at which the engineer will hear
any representalions lhat interested parties wish lo
make. Where preliminary studies have been author_
ized, the engineer could make his preliminary exami-
nation at the time ol lhe meeting. Where a final report
has been authorized, the detailed survey of the drain

'could be commenced in conjunction with the on-site
meeting.

4. ln the course of all drainage surveys, it is
recommended lhat the engineer be required to place
sutficient bench marks lo permh reasonable control ol
elevalions for luture repairs or improvements. Such
bench marks should nol be more than one mib apart,
and in any case should be available at every road
crossing or other logical means of access to the
drainage works, exclusive ol farmers, lanes, and at
each eM of shorter drainage proircts.

5, The whole of Sec{ion g of The Drainage Act
should be redrafted, since it is presently somewhat
confusing and illogical in sequence. The Committee
also recomrnends some specilic amendments to
Section 8. The Commiltee's attention was drawn to
instances where il was unjust to torce a public road
authority to bear the excess cost of a culverl modifica_
tion occasioned by a change in land use from agricul_
ture. For example, culverts may not be of sufiicient
size it parking lots and paved $reets and urbanization, have increased the rate of run-off. ln such instances,
required changes should be charged to the drainage
works rather than to the road authority. Bearing'in
mind that the Committee has recommended that
public road authorities are to be trealed the same as
utilities, Subsection 2 of Section g shoutd be
amended accordingly. Subsection 3 of Section g
should be deleted entirely. The items <irvered in
Subsectiors 4 and 5 are related and should be'Jealt
with in one subseclion under the revised stalute so
that the access bridges, larm bridges, and water
gates thus dealt with should be built and maintained
by lhe drainage area. C,oncerning allowances, lhe
Committee recommends that lhJ engineer be per_
mitted lo grant allowances for matteis rnt slricfly
within the expression "lands and crops," such as
ornamental bushes, lawns, trees, and tences.

6. Where it would be advantageous, the engineer
should be required to show assessments in the lrac_
tional part ol the wtrole cost as well as in money.

7. The Committee recommends that the engi_neer be given the authority lo make block-type



assessments in buili-up areas as opposed tO !-€
present system of individual assessments on ear
parcel of land. This would require the engineer ro ci'-
ferentiate only between streets eligible for Minis:D.s
Transportation and Communications grants and u?ai
land. He would be required lo delineate the are:-.
assessable to the scheme, and lhe drainage assess-
ment would then be collected by means ol a cha:ge
against lhe ratable property within lhe area ro m
assessed. This alleviates the necessity of indivniiaj
trealment and effects a considerable saving in mfi
lime and administrative costs.

The Commiltee recognizes thal this re@mmerria-
tion would involve a ditferent approach to the notiica-
tion of lhe parties involved and it suggests some iqrn
of advertisement such as is used in certain other siai-
utes. The Committee notes that the council presenflv
may, wilhin limitalions, absorb small assessments in
the general rate of the municipality. The Commrnee
suggests that the council might be given the alterna-
tive of either notilying affected parties within ihe area
being assessed or absorbing the assessment in tie
general rate.

lmpressive evidence of the need for a change in
assessmenl procedures for urban areas was prs.
sented and, considering the rale of urbanization in the
Province, the Commitlee slrongly recommends thai
appropriate arnendments be made to remove the
necessity of individual assessments in built-up areas.

8. The engineer should not be permitted to ahend
the Court of Revision unless his.presence is speqifi-
cally requested by an appellant. lf no such request is
forthcoming, the engineer should be required to file
wilh the Court of Revision a written statemeil that
gives his reasons for the appealed assessments. A
copy of such statement should be fonrrarded to ttre
appellant prior to the hearing. ln appellate proceed-
ings after lhe Court ol Revision, the engineer should
make himself available to and co-operate with the
municipal council in preparing the appeal.

Suggestions for lmproved Procedures by lhe
Engineer

1. The Committee leels that the pre.engineering
report should not provide more lhan an ouiline cf the
drainage problems, a discussion ol a proposed sdr.r
tion wilh alternalives, and approximale cost estimates
relating thereto. lncluded with lhe submission ol a
pre-engineering report, there should be a sketch dan
of the tributary area, the lands lo be benelited and tlre
approximate location of lhe proposed drainage rirrorks.
The Committee recognizes that more detailed work or
supplementary inlormation may be required in some
instances to provide council or the affected owners a
proper basis for decision. The engineer must there-
fore be allowed some latilude whib at the same time
mainlaining communicalion with the council and the
affecled parties.

The engineer will be preparing his benetit-cost
slatemenl either at the time the pre-engineering str.rdy
is being prepared or in conjunction with the prepara-

tion of the final engineering report. The details ot this
statement are outlined in part Vl of lhis report.

2. The engineer shoutd attend the municipal
council meeting al which the preliminary studies are
considered. The engineer can be of invaluable assist-
ance lo the council and to inleresled parties who
attend lhe meeting in explaining his preliminary report
and ats ramilications.

3. Where a final report has been authorized, the
engineer should undertake his field study lo obtain the
information needed for preparing his report. This field
study would include staking and the taking of levels
along the course of the work, obtaining details as
to channel dimensions, watershed limits, individual
parcels of land, and the effect the drainage works will
have on those parcels. On compleling the field survey
and investigation, the engineer should undertake his
linal design and prepare any required plans, profiles,
and detail drawings, as well as the specifications. He
must also determine allowan@s to be granted, esti-
mate the tolal cost of the drainage works, and prepare
assessmenl schedules.

While the Committee does nol wish to lay down
firm guidelines as to how assessments and allow-
ances should be prepared, il does nole that lhere is
probably less uniformity in the preparation of lhese
matters than in any other aspect of lhe engineer's
report. The engineer must at least be fully familiar
with lhe definitions of benefit and ouflel liability as
redefined in thas report. lt should be noted that benefit
as used lor assessmenl purposes is not the same as
the economic benelit related to benefit-cosl consider-
ations, allhough a proportional relationship often
exists. This is one aspect that should be co-ordinated
between the Associalion of Professional Engineers,
the Association of Ontario Land Surveyors, the Min-
istry of Agriculture and Food, and the University of
Guelph. lf these agencies c€lnnot work out such
gurdelines through co-operative effort, the Committee
leels lhat only the Ministry of Agriculture and Food
can do so etfectively.

4. The Committee has noted instances in the
Province where the design of a particular drainage
lrorks has been inappropriate to the needs of lhe area
requiring drainage. Again, the appropriale profes-
sional associations and governmenl agencies must
ttork together to provide design and specification
guidelines. lf the necessary steps are not taken by
these bodies, the government itself may be required
to act.

5. ln bolh his preliminary and final reports, ihe
engineer must obtain sutficient pertinent information
relating lo litle drain ouilels, access culverts, gas and
oil pipelirns, water and hydro services, buried cables,
roads, and railways. The engineer should make every
etfort lo communicate with and co-operale with the
agencies responsible lor such matters.

6. ln preparing his report the engineer should
erdeavour to explicitly state the problems requiring a
sdution. the alternatives considered, and his reasons
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lor adopting the proposed solution. Although details
will vary depending on the size and nature ol the pro-
ject, the engineer nevertheless should cover these
matters in some way. The engineer's report should
provide separate schedules ol assessments and
allowances for each branch ol the drain and com-
posile schedules of assessmenls and allowances lor
the drain as a whole. Furthermore, the amount ol land
assessed in each branch should be stipulated in the
schedules.

7. For drain improvements, the engineer should
bear in mind that he cannol simply prorate the

assessments which were used lor ihe original drain
construction. He must reassess on the basis ol the
work presently being undertaken and in light of pre-
sent circumstan@s.

8. ln addition to attending the meeting at which the
preliminary report is considersd, the engineer should,
where circumstances warrant, altend lhe meeting at
which the final report is considered. ln general, the
enginaer should aftempt to make himself available to
affected owners to discuss and explain the various
lacets of the proposed scheme.
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X. THE DRAINAGE SI..IPERINTENDENT

Under the present Drainage Acl, the council of a local
municipality may appoint one or more commissioners
lo assisl lhe engineer and lo supervise lhe mainle-
nance of any drainage works. The council may
require commissioners to report annually on the stale
ol repairs of all drainage works. The commissioner
has the same powers lo enter land as lhe engineer.
Under Section 55 of the Act, the commissioner has
the power to require a person responsible for an
obslruction in the drain lo remove il.

ers, evaluating lhe conlraclors' bids, and submitting
recommendatiors to the council, as well as providing
on-sile supervision ol the construclion operalions
including the aulhorization ol progress payments
where applicable. These lunctions would be carried
out while maintaining suflicient liaison with the engi-
neer so that the engineer will be in a position to pro-
perly sign cerlificales ol complelion for making final
paymenl lo the conlractor and suppliers and lor Min-
istry ol Agriculture granls. The superintendenl should
be given sutficient latitude to rnake reasonable minor
changes in the specilicaliors where field conditions or
common sense dictale, provided lhai such changes
do not affect the capacity or effectiveness ol lhe
drainage works. He should also be required lo main-
tain liaison wilh all property owners affected by the
construction of or improvement to the drainage works.

ll is anticipaled thal the superintendenl would
syslematically oganize and implement programs to
maintain and undedake repairs to all the municipal
drains under his jurisdiction. ln the case of improve-
ments made wilhoul lhe necessity of an engineer's
reporl the drainage superinlendenl should provide
guidance lo lhe council as to the advisability ol such a
slep in addilion to subsequently arranging for and
supervising the work.

Since lhe Committee recommends (part Xl) that
the lunctions ol maintenance, repair, and minor
improvements be undertaken within budgetary limiia-
tions established by lhe Ministry of Agricullure and
Food, il would be the drainage superintendent's duty
to make lhe necessary submissions to the Minislry so
thal the proposals could be reviewed and budgets
established lor grant purpos€s.

The Commlttee recomrnends thal lhe drainage
superintendenl be required to report lo the municipal
council periodically on the condilion ol all drains within
lhe municipality. ll would be necessary for the super-
inlendenl to maintain contact with landowners as lo
lhe condilion ol local drains, particularly in municipali-
iies where there is a great deal of drainage activity
and where it would be impossible for the superin-
tendent to physically irspecl all drains.

Qualilications and Training
The superintendent must be capable of inlerpreling
plans, profiles, and olher related documenls such as
lhe engineer's report and the specifications. He
should have a working knowledge ol the engineer's
level and should be able lo set and check grades in
the field. He should have some knowledge of linancial
matters so lhat he will be able to control costing; thal
is, he should be able to mainlain running lotals on
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The Committee believes thal the appoinhent ot
an otficer who reports lo the municipal council and is
responsible for supervising the construction and rnain-
tenance ol all drains within the municipalily is most
worthwhile and should be continued. However, the
present Acf as deficient in that il does ncjl clearly
specity lhe duties ol this officer and makes m men-
tion of any particular qualificaliors or training he
should have. Furthermore, the appoinlment of such
an officer is not mandatory, and many municipalities
have not rnade such appoinlments.

The Commlttee therefore recommends that
every municipality which undertakes projects under
The Drainage Act be required to engage a "Drainage
Superintendent." The Committee leels that, while
perhaps il is only a matter ol prelerence, the change
in name would serve to distinguish lhis official from
the commissioners appointed under lhe present Sec-
tion 59 to operale and maintain pumping schemes. ln
the Committee's opinion, the latter commissioners still
would be necessary, allhough lheir slatus would be
secondary to the drainage superintendent. The
Committee recognizes thal some municipalities may
find il ditficult to juslify a full-time superinlendent. ll
would be possible, however, lor two or more munici-
palities to ioinlly retain a superintendenl or for a
municipality to engage a part-time superintendenl
who is capable ol becoming qualified.

Duties ol the Superintendent
While the duties ol the drainage superintendent must
necessarily be somewhat general, they can be
divided into two major areas of responsibility:

1. The implementation of new construction of or
major improvements to the drainage works; and

2. Maintenance, repairs, and minor improvements
to the drainage works.

The implementalion of new conslruction and
improvemenls would necessarily be carried oul in co-
operaiion with the engineer. The superintendenl's
duties should include making arrangemenls lor tend-



expenditures and summarize costs upon completion.
He should have or be capable ol assimilating a gen-
eral knowledge ol basic drain design, erosion conlrot,
and in some cases pumping opeialions. The Com-
mittee feels that these are lhe minimum qualifications
for a compelenl drainage superinlendent.

The present Act makes no mention ol any partic_
ular qualificalions and does nol require any particular
course ol sludy to acquire them.

The Committee theretore recommends that theproposed .drainage superintendent be required to
successfully complete a course of study saiislactory
to lhe.Minislry of Agriculture and Food. The Ministry
ol Agricutture and Food and the University of Crrtpn
should joinily establish a program to develop a suit-
able course with an examination to initially qualily the
superinlendents, The Ministry and Universiiy shoutd
also undertake a continuing program of educalion in
which all drainage superintendenls would be required
to participate so that they may be kept fully aware of
improving techniques, materiais, and equipment.

_ Local municipalities should be required lo arrange
for the superintendenl's aftendance and financing Ltsuch courses. Expenses incurred for this purpose
should be eligible for grants from the Ministry of Agri_
culture and Food.

Compensation
The Commiltee has carefully considered the proposi-
tion lhal there is a similarity between a township
drainage superinlendent and a road superintendeni.
The road superintendenl supervises maintenance and
construclion programs relating to the roads syslem
throughout the township. The Committee has noted
that such road construction projects often Oenetit onty
specific areas of a municipality and that the roai
superintendent's duties involve the implementation of
these projects. Similarty the drainage superintend-
enl's responsibilities benefit specilic areas in a munic-
ipality. Therefore, the Committee recommends lhat
the drainage superintendenl's salary be borne by the
generat rate of the municipality. White this could be
considered a burden on residential sections ol a
municipality, it was noted that ihere are otficials in
rnosl rural-urban municipalities who are paid out ol
the general rate of the township while basically prov_
iding service only for lhe urban areas. Since the basic
lunctions of the drainage superintendenl are intended
lo properly implement and prolong lhe uselul life of
municipal drains, the Committee also recommends
that the salary ol the superintendent be subiect to the
normal granl slructure and available lrom the Ministry
of Agriculture and Food.

:*.::"."
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Bank erosion on an open drain _ a iob tor the
ttrainage Superiniendent. Inlet eiosion and improperly level€cl spoil bank.
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XI. MAINTENANCE, REPAIR, AND IMPROVEMENT

The treatment of drains after they have been originally
constructed was the subject of much discussion both
at the Committee's public hearings and in its subse-
quent deliberations. ln introducing the topic, it would
seem appropriate to first define the terms the Com-
mittee agreed upon during its study of this area.
These can then be amplified by discussing lheir func-
tions in the operation of a drainage works. This dis-
cussion also involves the procedural aspects of imple-
menting the various operations by a municipality, The
Committee adopted the fdlowing definitions to difler-
entiate between the objectives and the means by
which these objectives should be achieved:

1. Maintenance: means the preser-
vation of a drainage works;

2. Repair: means the restoration of
a drainage works to its original condi-
tion;

3. lmprovement: rneans the recon-
struction of or adding to a drainage
works so as to increase the effective-
ness of the system.

Maintenance and repair are implemented at pre-
sent under Section 49 of the Act and are considered
synonymous lo all intents and purposes. The Com-
mittee does not consider this sameness to be entirely
true of the objectives, and the Mo functions will be
treated separately in this discussion. An analogy
might be drawn between the maintenance of a car.,
which is generally considered to involve oil changes,
lubrication, etc., and the repair of a car, which might
mean rebuilding a motor due either to lack ol mainte-
nance or to its age. ln other words, the Committee
viewed maintenan@ as taking steps to avoid the
need for repair work. For the most part, this concept
limits maintenan@ of drainage works to vegetalion-
control undertaken as a prevenlative measure where
this was not provided for originally.

Maintenance procedures, then, generally involve
operations that are intended to retard or prevent the
groMh of vegetation harmful to a drainage works and
to remove such growth or other debris before the
drainage works can be adversely affected. These
operations could also include planting appropriate
types of vegetation on channel banks or in natural
runs above tile drains to stabilize the soil conditions
and inhibit erosion. As a preventative measure, ero-
sion protection by the use ol riprap, piping, or other
slructural means might be regarded as maintenance
under certain circumstances. However, these opera-
tions would be better considered as part of drain
construclion.

Repairs are sleps that must be taken to reslore a
drainage works to its original condition when it has
deteriorated to the extent thai lhe system is not oper-
ating etfectively. The need for repairs can be attrib
uted to faulty design, poor construction methods, lack
of proper maintenance, or the age ol the drainage
works. Some types of drainage works eventually
break down and become ineffective even with regular
maintenance. Repairs involve removing sedimenl and
other debris that has washed into the open channel
or tile drain due to erosion or that has btrilt up over the
years and also repairing washouts and erosion on
these drains. ln the case of pumping installations,
repairs can be mechanical in nature or can relate to
erosion in the area of the pumphouse or in the dyking
system. ln short, repair work is intended to make a
drainage installation comparable to that originally
installed and is the appropriate treatment to be under-
taken when the original installation is still adequate for
lhe needs of the drainage area.

The nature and degree of improvements to a
drainage system are almost unlimited. At present,
Section 52 ol The Drainage Act provides a means by
which minor improvements may be underlaken
without an engineer's reporl. Such improvements
usually involve deepening an open channel or part
thereof to provide a proper outlet for surface or sub-
surface installations constructed subsequent to the
municipal drain. Another logical application is
exten(ing the drainage works downstream from the
original terminalion where it proves benelicial io the
system.

lmprovements that require an engineer's services
are presently done under Section 53 and generally
felate to substantial enlargemenls of open and cov-
ered drains or increased capacity, improved controls,
or major modifications to a pumping system.

The Committee deliberated at length on the fore-
going objectives, the means of obtaining these obiec-
tives, and also by whom and hovq they would be
implemented. At present, maintenance, repair, and
minor improvements can be undertaken without an
engineer's report and the Committee recommends
that this be continr.red, The Commitlee also recom-
mends that Ministry of Agriculture And Food grants
be extended with certain limitations to these activities.
Briefly, these limitations would involve budgetary
restraints imposed by the Ministry in the case of main-
tenance and repair, wttich as now would be dealt with
as one function. ln addition to the Ministry budgetary
restrainls, the minor improvements could not exceed
prescribed financial limits (see part XV, Section 52).

uld not be made available where a
47



municipality has not engaged a qualified drainage
superintendent.

The Committee decided that the drainage superin-
tendent could initiate these programs with the
approval ol lhe council. Programs would be based on
the superintendent's recomrnendations, complaints by
aflected parties, and other input received by the
council. The Committee also fell that the recom-
rnended limilations on these minor improvements
were sufficient, and alleviated the requirement for any
avenue of appeal by affected parties on their assess-
rnents. The Committee did recognize and has recom-
rnended accordingly the need for a means similar to
that provided by the present Section 51, whereby a
new assessment could be obtained lrom an engineer
where the situation warrants,

Major irnprovements requiring an engineer's serv-
ices musl be eflected by passing a bylaw similar to
that required for the inilial construclion of a drain.
Since the need for drainage has already been estab-
lished in these cases, the Commiflee did not consider
that a majority petition of the beneliting properties
should be required, However, considering the
changing requirements and obiectives which often
dictate rnajor modifications to a scheme, the Com-
mittee recommends that environmental impact and
benelit-cost slatements be liled with the engineer's
final report. Also similar to the case of iniliating a new
scheme, the Committee recognizes the need in cer-
tain instances for preliminary information before pro-
ceeding with a final report, The Committee therefore
recommends that the council be permilted to
authorize that any or all of the lollowing elements be
included in the preliminary information; environmental
impact stalement, benefit-cost statement, a prelimi-
nary engineering study, and that grants be made
available for the costs incurred.

The Committee has evolved a procedure that is
intended lo permit these projects to proceed expedi-
tiously while at the sarne time insuring that all affected
parties have ample opportunity lo provide input
relating to their specific requirements. The following
slep-by-step outline is the procedure the Commiltee
recommends for processing a project which has either
been activated on the notice of an aflected owner (in-
cluding the road superinlendent), or by the recom-
mendalion of the drainage superintendent.

1 The clerk of the township council notifies all
aflected parties including the Ministry of Agriculture
and Food that work on a drainage scheme is contem-
plated. A period of 20 days is allowed for these par-
ties to make subrnissions to the muncil with respect
to the drainage works.

2. Al the next regular meeting ol council following
expiration of the 20 days, the council engages an
engineer with instruclions either to obtain preliminary
information or to proceed with a final report. Any pre-
liminary informalion developed is intended only for the
use of the council in its decision on lhe advisibility to
proceed. The decision of the council at this stage is
subject to appeal by any aflected party.

3. ln the case of a decision to proceed, the engi-
neer prepares and submits his final report on the
drainage works. At lhis time, the clerk must notily the
affected parties ol the liling ol the report and must
place the consideralion of the report on the agenda
for the next council meeting, providing a minimum ol
10 days notice.

4. Council considers the report and, if it is
adopted, all procedures thereon shall conform with
those set oul elsewhere in this report (part XV).
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XI[. CONSTRUCTION PRACTICES

The drainage constr.uction praclices thal have evolved
over lhe years have been dependent to a great extent
on the technological advances in equipment and
materials. Private farm drainage systems that are
intended lo remove surface water only are con-
structed as open ditches, varying lrom plowed iurrows
to channels that are excavaled by draglines, back-
hoes, or bulldozer{ype equipment. Open channel
drains are also used in private conslruclion as oullels
lor underdrains.

Underdrainage has been provided almost exclu-
sively by clay tile, although perforaied plastic pipe has
become widely used more recenlly. The standard lile
size is presenlly 4 inches and may be spaced trom 20
to 100 feet apart in flat lands. ln rolling country, lhe
tile lines often follow the low water runs and usually
pass benealh the low spols in the field. Main or
header tile are often used instead ol ditch-type collec-
tors and discharge into municipal outlet drains or
natural watercourses.

The majority of the installalions lor municipal
drains are open channels. At present these channels
generally have a minimum bottom width ol 3leet and
vary in depth depending on the objectives. A channel
conducting surface water only is not likely to be as
deep as one conducting subdrainage. The side slopes
vary lrom 1 foot horizonlal to 1 loot vertical in heavy
soils to as much as 4leet horizontal lo 1 foot vertical
in certain lighter soils. A minimum ol lVz leet hori-
zonlal to 'l loot vertical has been widely adopted.
Although llatter slopes would be desirable in light
soils, farmers are somewhat reluctant to give up the
amount of land ne@ssary for a complelely stable
siope situation. Thus many channels are constructed
sleeper than the optimum with the resull that frequent
repairs are necessary and erosion olten occurs.

ln the early years, many of the open municipal
drains were dug with leams ol horses pulling hand-
operated scrapers. By the later 1920s, these had
been mostly replaced with drag lines, which is the
equipment still being used today. The earth excavated
from the channel is deposiled on adloining land and is
subsequenlly spread and levelled with a bulldozer
usually to depths between 6 and 24 inches depending
on location and circumstan@s. ln recent years, the
lendency in cropped lands has been to the shallower
depths. Leveling excavaled material is delayed where
possible unlil the crops have been harvested from the
adjoining land and the scheduling is undertaken as
much as is practicable to avoid crop loss.

Brush and small lrees can usually be pulled out by
the dragline, with chain sa\ /s removing larger timber

and bulldozers assisting in stump removal. The timber
debris is lett lor lhe owner's disposal or is piled and
burned by the contractor. Pipe sections for culvert
installations are usually supplied by the commissioner
and placed and backfilled by the conlraclor.

Side-mounted back hoes have been developed in
recent years tor r,rorking on open drains. These can
be driven along the drain bank while the side
mounting allows work in lhe ditch beside the vehicle.
While having certain advanlages wilh respect lo
bucket control, this equipmenl does not have lhe
versatility a dragline offers. New open channel con-
slruclion on a large scale is somelimes suited towards
the use of road scrapers, although this is not general,

Where rock and unslable soils such as muck are
encountered special lrealmenl is necessary. Weath-
ered rock may olten be removed by the use of a
backhoe or bulldozer, however, solid rock musl gen-
erally be removed by explosives. Unstable solids
encouniered in swamp and bogs usually require lhe
use ol limer mals lo support the excavating equip
menl. ln some inslances excavalion can only be
efleciively carried out during the winler with lhe
assislance of frost. This lype ol work musl sometimes
be undertaken in more than one stage by partially
excavaling lhe channel in the lirst pass in order to dry
out and stabilize the immediale area and then making
subsequent passes until the channel dimensions are
achieved.

Erosion control is an importanl consideralion both
in the design and lhe construclion of open channels,
particularly where the drainage works is to be located
in lighler soil, Erosion ,can resull lrom a variety of
reasons including surface llow otl adjoining lands and
llow lrom tributary ditches or tile drains. The presence
of a waler-bearing layer below the ground surface
ihrough which ground water llows undermines and
€uses erosion of this layer and subsequenl bank
failure. Erosion can also be caused by llow with the
channel where excessive velocity creales problems at
turns and in the bottom and resulls in bank failure.
Obstacles and debris in open channels can contribute
to erosion by dellecting the flow into the channel
banks.

Where erosion can be anlicipated, it is best
lreated during the original conslruction of the drain.
There are inslances, however, wfiere spot trealment
is possible at a lesser cost than undertaking preven-
live measure over a large area. Erosion lrom surface
flow otf adloining lands is generally treated by
ensuring that ihe llow enters lhe channel al daces
where it can be properly prolecled by rubble, pipe
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entries, or other suitable means, and this trealment
usually involves some lorm of dyking. Erosion at the
enlries ol tributary ditches or tiie draint, or a combina_
tion of both, is of a localized nalure and as such can
be effectively treated. Protective walls ol slone or
some form ol riprap may be used tor channel entries
where the erosion is nol severe wilh a more sophisti_
cated lorm being used where the situation warrants.

Tile outlets are usually protected by the installation
of a rigid pipe that is suflicient in length to carry the
water out into the ditch and that elttends sutficienily
into the bank for stability. This means can also be
used lor a great variety of open ditch discharge
points. Where lile and open channels coincide, t6e
entry works must be designed to handle both ele-
ments ol llow and often requires careful design.

The erosion problem related to subsurface flow is
very difficult to conlrol excepl by some lorm ol inter_
cepting tile. This is usually very expensive and can
only be justified where serious and progressive ero_
sive conditions exist. Ditch-bottom erosion caused by
excessive velocities of llow in a channel is also often
expensive to effectivety control. Reducing the gra_
dients is the only control and can Oe Oone witn weirs
or check dams at invervals along the drain.. These can
be conslructed lrom such materials as gabions, tim-
ber, or concrele and may involve sophisticated drop
structures that require considerable design skill lo
contain lhe flow and absorb the energy generated by
lhe water. Rubble or similar prolection can be used
effectively at sharp lurns to conlrol erosive effecls. ln
some cases, the judicious use of vegelation can
inhibit many types of erosion.

The stability and longevity of an open channel can
be greatly improved if the bottom of lhe channel can
be kept dry. There was a period during and belore the
'l 930s when many drains were constructed with a tile
sunk in the bottom of an open channel. These instal_
lations removed the moislure from the bottom of lhe
drains greatly reducing maintenance cosls and prov-
iding a betler conductor lor surface flow. Since the tile
in these drain bottorns generally lacked adequate
capacity lor presenl day subdrainage, most of these
installations have since been improved as open
channels.

To a limited degree, equally effective channels
that are deep enough to conduct suMrainage flow
have been constructed with a small tile drain instalteO
below lhe ditch bottom and laken to a sufficient outlet
to keep lhe ditch bottom dry. Such an arrangement
can be incorporated best either in a new channel or in
a major enlargernent to an existing channel, providing
the relative elevations are favorable. The earth exca-_
valion can be carried out in two stages in these
cases. First, the upper part of the channel can be
constructed lo a depth and width that is suitable lor
inslalling the small tile with a conventional trencher.
Then the balance of the channel can be completed.

Some relerence should be made to the ways
vegetalion can be controlled or removed from open
channels. Newer and better chemicats and application
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methods are being developed every year. Chemical
control, however, involves problems ol potential
{amag9 to adjacent crops and possible water pollu_
lion. Effective chemical sprays have been deveioped
lor cattails and approved for use by the Ministry of the
Environment. There are also effeclive chemicals lor
use on willows and olher forms of brush. Newly devel_
oped equipment and techniques have greatly reduced
the dangers of spray drifting to adjaceni areas. Acces-
sibility is a matter of some imporlance, and drains that
are located along roadsides are by lar more conven_
ient to treat with sprays.

Equipment has recently been introduced on the
market in Ontario that incorporates a mowing bucket
mounted on a sideboom vehicle. Rperience with
mor,rring machines is limited at present and the prac_
ticability ol this type of equipment has not been
proven,

Although chemicals and techniques for vegetalion
control are available and in use, there are not many
townships with organized programs in operation. lt is
hoped that the recommendalions included in this
report will encourage these types ol programs.

Conslruction melhods are much lhe same ior both
municipal and private covered drains. The contractor
generally distributes lhe tile or pipe lor the scheme
along the course of the run for municipal drains,
whereas the farmer otten does lhis job'lor private
installations. The contractor then uses a tiling
machine to excavate lhe trench along the desired
route and to suitable grades. Clay or concrele tile
sections are placed into the trench either manually or
with a sideboom or other mechanical means. Ths tile
are then blinded with top soil (or sod where practical)
to hold them in place and protect them from stones in
the balance ol the backfill. The excavated material is
then put back into lhe trench by a grader, bulldozer,
or some lorm or equipment specially designed tor the
task. Tiling machines are available that undertake all
these functions in one operation. Where tile drains are
installed in sandy or olhenivise unstable soil, it is good
practice lo wrap the ioints with liberglas sheeting,
which allows water to pass lhrough but f ilters out sand
to a considerable extent. plastic tiles can be wrapped
with sheeting in the manulacturing plant. polyethylene
underlay is often used for stability in this type of soil.

. A relatively new type of machine is being used to
install plastic pipe tile. lnstead ol excavaling-a trench,
placing the tile, and bacHilling it, this new machine
plows in the tile in a manner similar to that used ior a
telephone cable. Laser beam equipment is used lo
control grades. This method is most olten used in lhe
smaller sizes for private installations and requires
special lrealment where large stones are encoun_
tered. The Commiltee received complainls that some-
limes contractors did not go back and treat such loca-
tions with resulting delects in the work. Tile drain
inspectors expressed concern aboul this problem and
also about the lack ol an effective way to check
grades for this type ol conslruciion. Manulacturers'
representatives indicated to the Commiflee that



research was being undertaken on a recording device
that would indicate on paper what was happening'
below the ground as the work proceeded.

The current methods for installing tile drains seem
to be working reasonably well. Technological

advances in equipment and materials are being
implemented which have improved construction and
installation techniques at a fairly rapid pace. Licencing
tile drainage contractors has improved the quality ot
the work, and manufacturers are developing quality
standards lor their various products.
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XIII. THE APPEAL PROCEDURE

The Present System
Under The Drainage Act, appellate jurisdiction is
exercised by three tribunals: the Court of Bevision,
the County Court judge, and the Referee,

The Court ol Revision is established under Section
30 of the Act and consists ol lhree or five members
appointed by the council of the municipality. Under
Section 31 , lhe Court of Revision hears appeals by
landowners lrom the engineer's assessment ol their
lands lollowing adoption ol the engineer's report by
provisional by-law. The Court ol Revision also hears
appeals under Section 51 following reassessment ol
land arising from changed circumstances.

The County Court judge hears appeals under
Section 33 from decisions ol the Court ol Revision
and against the omission, neglect, or refusal of the
Court ol Revision to hear or decide an appeal. The
judge's decision is linal. The judge can also hear an
appeal from the owner lollowing the apportionment of
an assessment which results after the subdivision of a
parcel of land if the assessment is greater than 9200.
Under Seclion 23, the judge has power to review lhe
engineer's accounl on the application of the council of
the municipality,

Under the Act, the Referee exercises broad juris_
diction, both appellate and original. He hears appeals
on a wide variely of matters, some of which may be
originated in his office that are not by way of appeal
from some other tribunal. The otfice ol the Releree is
established under Section 66 ol the Act, and he has
all the powers ol a Supreme Court judge under Sec_
lion 67. His jurisdiction is not set out in any one part of
the Act, but rather his catalogue of powers is scat-
tered throughout a number ol sections. The Referee's
mosl important jurisdiction is found in Section 36 of
lhe Act, under which a landowner or a public utility
can appeal from the engineer's report on any of the
following grounds:

, 1. That the engineer's report does not comply with
lhe requiremenls of The Drainage Acl;

2. That lhe benefits to be derived from the
drainage work are not commensurate with the esti_
mated cost tlrcreof; and

3. That the drainage work should be modified on
grounds to be stated.

Under Section 37, an appeal can be taken from
lhe engineer's report where lhe report is to the effect
that the drainage work is not required or is impractical
or cannot be conslrucied under Sections 3 or 4 of the
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Act. The decision of the Referee under Section 37 is
final. Under Section 35, a conservation authority may
appeal from the engineer's report on the ground that
lhe works will injuriously affect a scheme undertaken
by lhe conservation authority. The council ol a munici-
pality olher than the initiating municipalily can appeal
from the engineer's report on a variety of grounds
contained in Section 3S (2). Under Section 50, any
such municipality can also appeal lrom a provisional
by-law authorizing repairs, enacted by the initiating
municipality. The appeal can be made on the groun-
that the amounl assessed againsl the lands and
roads in the municipality is excessive, or that the work
provided in the by-law is unnecessary, or lhat the
drainage works has never been compleled through
the lault or neglecl ol the municipality whose duty it
was lo do the work. Under Section 51 , the council of a
municipality liable lor contribution to a drainage works
may apply to the Releree on the ground of changed
circumslances for permission lo procure an engi-
neer's report to vary the assessment. Any municipality
served with a copy of the engineer's report obtained
under this procedure may appeal to the Referee from
lhe engineer's findings as lo the portion of the cost of
the drainage works for which the municipality is liable.
Under Section 23 (4), the Releree can entertain an
appeal lrom a County Court iudge's decision on a
review ol the engineer's accounl if the accounl
exceeds $500.

Under Section 61, thgre are similar rights of
appeal to the Referee on an abandonment of a
drainage works. Sections 48 and 53 confer rights of
appeal on a reassessmenl where insufficient lunds
have been provided for and appeal upon a recon.
struction.

ln addition to the stricfly appeilate jurisdiction
conferred on the Referee, he is given some rather
broad. porrvers ol a general nalure that are usually
exercised by ordinary courts in olher cases. Under
Section 67, the Releree may grant an injunction (an
order restraining someone from doing something) or a
mandamus (an order requiring someone to do some_
thing) in any mailer belore him, Section 76 of lhe Act
provides lhat a court or judge belore which an action
is brought may order the action to be translerred to
lhe Referee. Section 73 appears to conler the
broadesl powers on the Referee. lt provides:

Sublect to Section 76, applications to set
aside, declare void or otherwise direcily or
indirectly to attack the validity of any petiiion,
report of an engineer, resolution of a Council,
provisional by-law or by-law relating lo a



drainage works, as well as all proceedings to
delermine claims arxC disputes arising in
respect of anything done or required to be
done under this Act or consequent thereon, or
by reason of negligence, or for a mandamus
or injunclion, shall be made to and shall be
heard and tried by the Referee, who shall
give his decision and his reasons therelor,

The jurisdiclion of lhe Releree lo quash a by-law is
reinforced by Section 44, which provides lhat if an
application to quash is not made to the Referee within
three months after the passage of the by-law, the by-
law is valid and binding according to its lerms.

Notwithstanding the apparently alt-encompassing
nature ol Section 73, the Committee is aware of the
decision of lhe Referee in City of Niagara Falls vs.
The Township of Niagara (June 1966). tn this
instarce, lhe Referee decided that Seclion 73 does
nol of itself confer the righl to apply to quash a provi-
sional by-law, but that it is only a calalogue of matters
in which lhe Referee has jurisdiction. lf that is indeed
the case, then lhe purpose of Sedion 73 is unclear
and only adds confusion lo the Act.

The Releree decided 57 cases from 1966 to 1973.
A summary of some ol the nrcre imporlant decisions
of the Referee is contained in Appendix lV. The pro-
cedure to be followed in proceedings before lhe Rel-
eree is governed by Ontario Regulation 227.
Needless to say, the procedure is complex and would
be difficull to follow without a lawyer's assistance.

Section 83 of the Act provides a furlher righi of
appeal from a decision ol lhe Referee, except as
otherwise provided in the Act. One instance in which
there is no appeal concerns a decision of lhe Refbree
under Section 37, where an appeal has been taken to
ihe Referee from lhe engineer's report that the
drainage work is nol required or is impractical or
cannot be conslructed under Sections 3 or 4, in which
case the Referee's decision is linal. Under Section 83,
the appeal from the Referee's decision is expressed
to be to the Court of Appeal. By Section 17 of the
Judicature Act, however, lhe appeal .is now taken lo
the Divisional Court. The Divisiond Gburt is a division
of and is composed of the judges of the High Court of
Justice (a branch of lhe Supreme Court ol Ontario). ll
sits conlinuously in panels of three in Toronto and
lrom time to time in London, Ottawa, Sudbury, Saull
Ste, Marie, and Thunder Bay.

A New Appellale Procedure
While the present syslem has by and large served lhe
public well lor many years, the Committee believes
that some fundamental changes in the appellale
system are now necessary. The Acl as presenlly
dratled apears to have been written by and lor
members of the legal profession rather lhan for those
whom it is designed lo serve. A proposed appellant
must attempl lo determine the appropriate appellate
lorum and the grounds of appeal permitted to that
forum. And if his appeal is to ihe Referee, he must
attempl to comply with the procedural requirements of

Oniario Regulation 227, the existence of which he is
unlikely lo be aware. lt is improbable that anyone
could process an appeal to the Referee without a
solicitor's assistance. Furthermore, il can take a good
deal of time io dispose of such an appeal,

While many assessmenl appeals to the County
Court judge are taken without legal assistance, they
contain all lhe trappings ol the Court system, which
lhe Committee feels are unnecessary and inappro-
priate in such matlers. During ils deliberations the
Commitlee received a large number of complaints
that the proceedings on appeals to lhe Counly judge
appeared to be weighted against the appellant who is
not represenled by counsel. The appellant finds
himsell in a complelely unfamiliar environment and
often linds lhe lownship solicitor and lhe engineer
against him. The proceedings are conducted by a
judge who expects the appellanl to give technical
reasons as to why his assessment is erroneous and
lo cross-examine the engineer on his evidence.

The Committee inlends no criticism of the many
Counly Court judges \/ho faithlully attempt to carry
oul their duties under lhe Act and who, in the greai
majority of cases, do so in a fair and impartial manner
according to law. Nor does the Committee inlend any
criticism of the present incumbent ol the office of
Drainage Referee, whose knowledge of drainage law
and procedure is well knorun and who has served this
Province well for many years. However, the Commit-
tee's basic premise is thal the appeal procedure
should be expedient, simple, easy lo undersland, and
as inlormal as possible while maintaining'fundamental
juslice and tairness. While the County Gourt iudge
and the Referee provide justice and fairness, lhey do
nol necessarily provide speed, simplicity, ease ol
understanding, or intormality. The Commitlee believes
lhal the latter lac{ors require the institution of a com-
pletely new appellate system, which is oullined below
and recommended for adoption.

Gourt of Revision
The Committee recommends that the Court ol Revi-
sion be retained to entertain appeals from assess-
ments determined by the engineer in his report. The
Committee believes lhal it is desirable to retain a tri-
bunal whose rnembers are familiar with the local
conditions prevailing wilhin the particular area under
consideration when the only consideration is the
amounl ol money an individual is lo be assessed for a
proposed drainage works. Agricultural land owners
are familiar with the Courl of Revision and mosl per-
sons expressed salisfaction with ils operalion to lhe
Committee,

Ontario Drainage Appeal Tribunal
For the reasons outlined abve, lhe Commitlee
recommends the establishment of an Ontario
Drainage Appeal Tribunal. The proposed composition
and procedures of lhe Tribunal will be discussed later
in this sec{ion. The jurisdiction that the Tribunal
should exercise is discussed below.

ln general, the Tribunal should exercise all of the
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pr:_sent T.peilgle_ 
jurisdiction ot the County Court

ludge and the Referee. The Committee has already
made rsference to the general jurisdiction of the Ref'-
gge (which appears to be conferred by Sections 67,73, and 76 of the present Act) to enteriain ctaims for
damages, grant mandamus and an inlunction, and toquash by-laws. lt is not appropriate thit such jurisdic-
tion be exercised by a provinciatty appointeO adminis_trative rribunal, and the Comniltti:6 iecommenas
thal no reference lo such matters be made in fhe
amended statute- Those powers should be exercised
by the ordinary courts.

Curiously enough, there does not appear to beany power conferred on any appellate tribunal under
lhe presenl Act to entertain-appeals trom-atto*ancesgranted by the engineer under Section g.
Notwithstandng this oversight, fne Committee hasbeen advised thal some bourts of Revision and
99rntY Court judges have entertiineO apoeats trom
allowances, ll is not known,. however, uifr"th"r 

"nychallenge was made to the jurisdiclion ol those bodiesto entertain such appeals. The Committee recom_mends lhat the redrafted slatule provide lor appeals
from attorruances lo the Ontario oi.ln.gl Aipeal Tri_
bunal.

The Commiflee has already discussed (part Vlll)its proposats for a modified petiiion ;r;;ure and therights_of appeal that will flbw frorrisrcf, proc"Orre.The Committee has recommended that in somecases any number of landowners should be ade toinitiale a requesr for pretiminary 
"trOLi f,iior to alormal petition. lt is contemplatej tnat in atfiases anenvironmental assessmenl, and a benefil-cost anal-ysis will be oblained, and in 

"orn" """L" 
a-preengi-

neering report. ln those cases in which a preengi_
neering report is obtained, 60 days witi tnen Oeallowg! for a valid petition to be raisld ani lle Ocatcouncil will then decide whether tne prolect should
propd: Certain rights or appeal will arise at the timethal decision is made and oihers will arisgwhen the
engineer makes his final report.

. ln cases in which a valid petition is raised withoutlhe_.necessity oI a preengineering rep;,; benefit-cosJ report and an environmentaf im'paci starementwill be filed with Councit at the same ii,i"l""ir= 
"ngineer's finat report. Councit wirr marl-" o-"lltn 
"" 

to
:l_"lfr or nol to adopr rhe ,"porr, *J-"ii'iigtt" ofappeal will arise at that time.

^.-llle,Tribunal's 
jurisdiction should be speciric andsnoutd be contained in one part of the Act to avoid

conlusion. For ctarity, the rigi.rts ot .pplai t the Tri_ounat shoutd be to entertain any of the following:

. 1. An appeal trom any decision of a Court ol Revi_sion;

2. An appeal from lhe apporlionmenl o, an assess-mer,t follorruing the division'of a par""t oi tanO *nerelhe.assessmenl is greater tnan dZOOGee'section f gol lhe present Act);
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3. A review of the engineer's account (see Section
23 of the present Act);

. -. 1. An appeal on environmental grounds by the
Minister of Natural Resources from a decision of the
municipal council to proceed or nol lo proceed with
ihe drainage works;

_ 5: _An appeal by the Minister of Agriculture and
Food trom a decision ol lhe municipal council to pro_
ceed or not to proceed with the drainage works;

. 6 ln appeal by a landowner in the area beneliting
trom the proposal as defined by the engineer lrom the
decision of the municipal council to pr&eeO or not to
proceed with the drainage works;

7, An appeal by any landorarner within the drainage
area or by lhe Minister of Agriculture and Food from
the engineer's final report on lhe grounds that the
report does not comply with the requirements of The
Drainage Act or that the works snoutO be modified on
grounds to be stated (see the preseni Act, Seclion
36);

8. An appeal by a conservation authorily from the
engineer's final report on the ground that the drainage
works will injuriously allect a scheme undertaken 6y
the authority (see Section 35 of the present Act);

9. An appeal lrom the engineer,s final report by a
municipal council other than the initiating mjnicipaiity
on.the-grounds presenily contained in *ction ig (Zi
of the Act;

10. An appeal from a provisional by-law respecfing
repairs to a drainage works by a council of a munici_pality other than the initiating municipality on the
grounds presently contained in Section 50 (1);

11 An appeal by a municipal council lrom lhe
engineer's reporl on a variation ol assessmenls for
maintenance as to the portion of lhe cost of lhe
drainage works for which the Municipalily is liable
(see Section 51 (3) ot the Acr);

. 12. Appeals on abandonment of a drainage works
(see presenl Section 61 of the Act);

13. An appeal by a landovrrner or the Minister ol
Agriculture and Food from the allo^rances provided by
the engineer's linal report under Section g ot the Act; 

'

14. fupeals on improvement or reconstruction of a
drainage works;

15.. An appeal by a landoruner lrom the refusal by
a municipality to lend lunds for tile drainage purposs
pursuanl to Section 3 of The Tile Drainage Act;

. 16. An application by a municipal council ar any
time to modify a drainage works on grounds to be
stated;

17. Appeals under Section 4{l ol the Act.

ln cases where a preengineering report isobtained, the Commiilee has proviaj foi certain



appeals after the preliminary decision of a council to
proceed with the drainage works, as it is preferable to
determine such matters at that stage rather than incur
the expense of a complete engineer's report and then
determine such matters. ln cases where a preengi'
neering report is not obtained, and a project is pro-

ceeded with on the strength of a petition, a benefit-
cost analysis and an environmenlal impact statemenl,
the rights of appeal under items 4, 5, and 6 above will
arise when the council decides whether or not to
adopt the engineer's rePort.

Divisional Court
The Report of the Royal Commission lnquiry into Civil
Rights stated thal: "A right of appeal from a decision
affecting civil rights is the best known insurance
againsl the arbitrary exercise of poler." While not
suggesting that the Ontario Drainage Appeal Tribunal
would exercise its power arbitrarily, the Committee
nevertheless agrees with the general principle' Thus
the Committeie recommends that an appeal to the
Divisional Court (a division of the Hight Court of Jus-
tice) be preserved. The iurisdiction of the Divisional
Court, however, should be extended to include an
appeal from any decision ol the Tribunal. No decision
of the Tribunal should be absolulely final. While lhe
Committee anticipates that appeals to the Divisional
Court would be rare, an avenue of appeal should be
provided lo preserve lhe rights of all parlies con-
cerned and to ensure that important questions can be
determined by an appellate court.

Tirne Limits
The Committee has noted thal lhe times limited for
the taking of particular appeals under the present
Drainage Act are many and varied. For example' a
notice of appeal to the Courl of Revision under Sec-
tion 31 shall be given "at least ten days before the
lirst sitting of the Cout"; an appeal from the engi-
neer's report under Section 36 shall be made "within
thirty days after the mailing of the copy of the provi-
sional by-law"; an appeal frorn a negative report of
the engineer under Section 37 shall be made "within
21 days from ihe mailing of the notice . . . "; and an
appeal by the council of a municipality under Section
38 shall be made "wilhin six weeks afler the report is
sent to the Clerk."

The Committee recommends that unfform time
limits be adopted for appealing which depend not on
the nature of the appeal but rather on the character ol
the tribunal to which the appeal is taken. The Com'
mittee recommends that cases of appeal to lhe
Court of Revision must be made at least ten days
before the first sitting of the Court provided that, as
now, the time can be extended in special circum-
stances. Cases of appeal to the Ontario Drainage
Appeal Tribunal should be taken within twenty days
after notice of the decision or action complained of
has been given. A notice of appeal to the Divisional
Court should be given wilhin thirty days after the date
of the Tribunal's decision. Elcth the Tribunal and the
Divisional Court should be able to extend the time for
appealing in special circtrnstances.

Composition and Procedures ol lhe Tribunal
The charac'ter and procedures of the Tribunal estab-
lished by legislation are of equal importance to the
right of appeal. lt is otten of greater importance to the
appellant to have access to an appellate bocly that is
flexible enough to hear his case quickly, that is a
reasonable distance from his residence, and that has
a degree of informality so he will not feel completely
overwhelmed by a procedure unfamiliar to him but
that will nevertheless guarantee him a fair hearing.
The Committee realizes that many of these matters
cannot be provided for adequately in the legislation,
bul it nevertheless wishes to make some observalions
that will guide and assist those who will ultimately
operate and adminisler the Tribunal.

The Committee considers the following gernral
principles to be of prime importance in lhe operation
ol the Tribunal:

1. lt must be expeditious and easily accessible;

2. lt must be flexible as it will hear appeals
throughor.rt the Province;

3. lt must be reasonably inlormal but neverlheless
guarantee a fair hearing;

4. lt must have the experlise to handle questions
of an assessment, engineering, or legal nature as
they arise,

The Tribunal should be established under the Act
and should have the iurisdiction that has already been
discussed. The members should be appointed by the
Lieutenant-Governor-i n-Council, The Committee
re{comm€nds thal the legislation not conlain a m€x-
imun number of members that can be appointed as it
may be ne@ssary to appoint more from time to time
as the workload increases.

It is impossible to predict at this time lhe number
of cases that the Tribunal will hear annually. The
Drainage Referee heard only 57 cases from 1966 lo
1973, but other cases might have been taken to the
Referee had it not been for the expense, time, and
complications involved. The Committee has been
unable to determine the number of assessment
appeals in drainage matters taken to County Court
judges. lt should be borne in mind that the Tribunal's
jurisdiction will be slightly broader than that of the
County Court judge and the Referee and that more
appeals may result. A sufficienl number of members
should be appointed in various parts of the Province
lo ensure that an appellant will be able to have his
apped heard as expeditiously as possible. The
members need not be full time and lheir services can
be utilized as required.

The chairmen of the Land Compensation Board
and the Assessmenl Review Court appeared before
the Committee during its deliberations to otttline the
operations ol their Tribunals. The Committee is
grateful to those gentlemen for taking the time to
app€ar and for giving it an insight into the workings of
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two tribunals which currenily operate under Ontario
legislation.

The Committee was advised by the Chairman of
the Assessment Review Court that that Court is pres-
ently composed of 350 members, that it disposed of
170,000 assessment appeals in 1973. The Committee
was provided with a copy of a manual that had been
prepared for the use of the Assessment Review Court
members. The manual, which outlines lhe proceed-
ings of the Court, is too lengthy to reproduce in this
Report, but it is suflicient to say that its lenor stresses
a degree of informality but requires a fair hearing in all
respects. A Court member is encouraged to ask ques-
tions of both lhe €rssessor and the appellant, particu-
larly where the appellant is not represented by a solic-
itor and has nol properly presented his case. Of
course, the Assessmenl Review Court is subiect lo
the Statutory Powers Procedure Act (as wouid be the
Ontario Drainage Appeal Tribunal) and must lollow
the minimum rules of procedure as set oul in lhat Act.

The Chairman of the Assessment Review Court
pointed out lhat under Section SZ (7\ of the Assess-
ment Act, where value is a ground for complaint, the
assessor must give his evidence lirst on the ground
that he has knowledge of all lhe factors that com-
pelled him lo arrive at the value in question. ln agree-
ment with this principle, the Committee recom-
mends that on an appeai from the Court of Revision
or on an appeal to the Tribunal direcfly by a land-
owner from allowances granted by the engineer under
Section 8, the engineer should be required to give
evidence first.

With the apprbval of the Lieutenant-Governor-in-
Council the Tribunal should be given power lo make

rules to govern its own procedure. However, the
Committee recommends that such rules should be
as few and as simple as possible. Since it is iikely that
many appellants will not be represented by solicitors,
the appellant should be required to do a minimum ol
paperwork. lt shouid be stated in the statute itself that
the report or decision appealed from should inform
the appellant of the time required to appeai, ol where
the notice ol appeal should be sent, ind of what it
shouid contain. Preferably, a form ol notice of appeal
should be appended to the report or decision. The
appeal should not be defeated merely because the
grounds of appeal are not stated as accuralely as
they might be. The Committee realizes, however, thatit is unfair to expect a respondenl to prepare a
response to the appeal and to proceed to the hearing
il the grounds stated are so vague that they do not set
out a clear basis for complaint. This would particularly
be the case where an appeal is taken on some tech_
nical aspect of lhe engineer's report, The Committee
therefore recommends that the Tribunal should
have lhe power either of its own motion or on the
app.lication of any party to require a statement of par_
ticulars ol lhe grounds ol appeal. However, lhis power
should not be used as a tool of oppression or fror the
purpose of delay.

Decisions of the Tribunal should be required to be
tiled with the Ministry of Agriculture and Food as well
as the immediate parties to the appeal. Where written
reasons are given, the Ministry should make every
effort to make them availabie to interested persons on
requesl. The Committee feels that the periodic publi-
cation of an index to decisions ol the Tribunal would
be of great assistance in making the public aware of
the policies of the Tribunal.

:
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XIV. FINANCIAI. ASSISTANCE

The policy of linancial assistance to municipalities for
drain construction has been in effect lor a long time
and recognizes the continuing need to bring poten-
tially productive agricultural land into full production'
During the immediate post-war period, legislation enti-
tled The Provincial Aid to Drainage Act authorized lhe
government to assist municipal drainage schemes by
assuming 20 percent of the cost if the iotal cost
exceeded $10,000. ln 1948, the Reporl ol the Selecl
Committee on Farm Drainage noted that the limitation
ol grants under this Act to those works costing over
$10,000 was a bar to some drainage schemes. That
Committee recommended that the work would be
expedited and more encouragement given if the
minimum cost lor grant eligibility were reduced from
$10,000 to $5,000 and il the grant were increased
lrom 20 to 30 percent. The eligibilily limitation on the
drain size was reduced as a result of this recommen-
dation from $10,OO0 ro $5,OOO, but the grant was left
at 20 percenl.

ln 1950, a Select Committee on Conservalion
reported thal "lt appears that there is a real need lor
grealer provincial assistance that would accelerale
soundly conceived drainage proiects not only in lhe
east and the norlh but on any lands where the agricul-
tural potential is relatively high. Provincial assistance
must of necessity be more generous in the territorial
districts and in the areas lacking any municipal organ-
ization than in the well-setfled and highly developed
sections of Ontario." They therefore recommended
that provincial subsidies on drainage works be raised
to 33y3 percent in the countles, 662/: percent in the
{erritorial districts or provisional counties, and up to g0
percent in the unorganized areas. These recommen-
dations were accepled and taken inlo legislation,
,forming the present grant structure under The
Drainage Act, Section 64(21 anA 65 (2).

Aid to farmers who wanted to underdrain their
fields was lirst made available in 187g. The legistation
at that time allowed a municipal council to issue
debenlures for not less than $2,000 and not more
than $'10,000 lor the purpose of lending money to
.farmers to install tile drains. The amount lo be loaned
to any individual farmer was not to exceed 75 percent
of the total estimated cosi of the work and no sum
would be loaned whicn vrould require a greater laxa-
tion rate than 3 cents oer dollar on the value of lhe lot
proposed to be drainec. ln 1885, the municipal
council could issue oeirentures under The Tile
Drainage Act 10 a maxtmum of 910,000 at any one
time. ln 1887. the inieres: rate on loans made under
this Act was reciucec ircr: 5 to 4 percent. At the same

. lime, a top limit of S35O.0€r.,r was sel lor total purchase

ol tile drainage debentures by the Province. ln 1914,
the interest rate under The Tile Drainage Acl was
changed lrom 4 to 5 percent and municipalities' bor-
rowing limits were raised from $10,000 to $40,000.
The total amount which could be borrowed by an indi-
vidual remained at $1 ,000. Further amendments were
made 9 years later, increasing the limit on municipal
borrowing to $200,000 and lhe maximum level of

,provincial expenditures to $2,000,000. The maximum
to be loaned to any individual was raised to $2,000 lor
each 100 acres in 1920, and the provision that the
amount to be loaned to any individual was rnt to
exceed 75 percent ol the total cost ol the work was
added in 1928. Also, in 1928, the maximum ailowabte
amount of provincial debenture purchases under The
Act was raised to $3,000,000.

The rate of interest under The Tile Drainage Acl
was reduced again from 5 to 4 percenl in 1937 and
was further reduced to 3 percent in 1943. The Select
Commitlee on Farm Drainage in 1948 recommended
that the maximum amount which could be borrowed
by an individual be raised to $3,000 per 100 acres.
This recommendation was accepted and the neces-
sary amendmenls to The Tile Drainage Act were
enacted in 1949.

During the 1960's, a number ol changes in The
Tile Drainage Act affected the amount municipalities
were permitted to borrow and also the total amount
the provincial government could invesl and the terms
of the ioan between the municipality and the farmers.
The Act ol '1971 made it clear that there was no
longer to be a maximum amount which any munici-
pality could borrow except that the municipatity coutd
not issue more than one debenlure each month. This
debenture, however, could combine amounts to be
loaned by the municipality for any number ol drainage
works. The amount of each debenture issued could
not exceed either the amount ol the loans lor which
the debenture was issued or 75 percent of the total
cost of the drainage work. The interest rate on deben-
tures was to be set lrom time to time by the Cabinet
rather than by leqislation. The timit on the totat
amount of money that could be invested in tile
drainage debentures by the provincial government
was also removed. The total amounl loaned to any
one farmer was not to exceed either the amounl
applied lor or 75 percent ot the total cost of the works.

Municipalities and larmers in Ontario have been
quick to lake advantage of the available granls and
favorable interest rates to provide themselves with
improved land drainage. The chart in Figure 1 indi-
cates that annual debenture purchases under The
Tile Drainage Act increased from $1,400,000 in 1962
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to a high of $6,000,000 in t97t-72. With the recent
increases in the markel value of cash grains, tolal
purchases of tile drainage debentures by the province
were reported to be over $8,000,000 in the fiscal year
1973-74.

Amounts granted under The Drainage Aci have
,exhibited a similar pattern although not quite as
abrupt as the debenture purchases (Figure 1). The
lotal amount was about $750,000 in 1962, tollowed by
a falling off in the amount untit the grant expenditurei
started to climb in 1966-67. The amount reached a

peak of $3,500,000 in 1971-72 but was foilowed by a
sharp drop in drainage activity, with grant expenOi_
tures amounting to less than g2,000,OOO in 1g74_7g.

The Committee received requesls during its delib-.
eralions that grants under The DrainagJ Act and
amounls available under The Tile Drainage Act
should be increased so that additional agricultural
land could be properly drained. The Committee's
recommendations with regard to future financial
assistance under both these Acts is contained in parfs
XV and XVI of this report.
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xv. THE DRAINAGE ACT, F|.S.O. 1970, CHAPTER 136

Problems
As oullined in the part (ll) ol this report dealing with
lhe history and development of drainage law, the
presenl Act is the result ol live separate pieces ol
legislation being amalgamated by a special advisory
committee in 1961-62. While lhal commitlee did a
commendable iob ol consolidaling drainage legisla-
lion inio one slalule, a comprehensive reading ol the
Acl reveals that many inconsistencies and illogical
sequences make it very difficult lo undersland not
only for laymen but even, in some cases, for lhe
lawyers and professional engineers involved.

The engineer in The Drainage Act is important
because he is appoinled under the Act's authority.
Because l're makes judgmenls and decisions that
have mnsiderable impact on ralepayers and olhers,
the Drainage Releree has described him as semijudi-
cial in his duties. ln reading this Act, it is difficult to
discern clearly and concisely lhe engineer's dulies
and functions. For example, Section 8 ol the Act
almost wholly deals with what the engineer shall
include in his report. There are len subseclions lo
Section 8, with all except Subsection 3 using the
phrase "lhe engineer in his report." Subsection 3
deals with the powers given to a local municipalily lor
assuming by by-law, as a charge on the lunds of the
municpality, the whole or such part ol the cosl ol
construction, improvement, and maintenance ol
bridges and culverls rendered necessary by a
drainage works which crosses any public road within
the municipalily.

A close reading oi the Act reveals other small
peculiarities. For example, there is relerence lo laleral
drains in Sections 17 and 62 (2\, bul nowhere does
lhe Act deline lateral drains. Yet lhe engineer. is given
specitic inslructions to indicate the assessment ol the
cosl ol laleral drains in his report. Practlsing engi-
neers have reported to lhe Committee lhat their view
is that lateral drains are considered lo be drains which
begin and end in one parcel ol property and lhat since
these drains serve only one parcel, lhey are not enti-
lled to grants and are therelore excluded under Sec-
tion 62 (2).

Seclion 7 (1) ol the Act permits a municipality to
have the engineer make one report with respecl to
two or more pelitions in adjoining areas, and Subsec-
lion 2 refers to the engineer appoinled. lt is really not
clear whether the engineer appointed in Subsection 2
is the engineer relerred lo in Subsection 1, Again,
practising engineers have reported to the Commitlee
thal they undersland Subseclion 2 lo mean the engi-

neer appoinled under Section 3 of the Ad and not the
engineer appoinled under Section 7 (1).

The Committee puzzled over the wording of Sec-
lion 51 (4) which refers lo "any owner of land and any
ralepayer in a municipality in which roads are
assessed." The Cornmiltee concluded thal lhis
phrase means lhat any ratepayer, even though living
miles lrom lhe drain, may appeal trom lhe assess-
ment. lt is difficull to know how any ratepayer in the
municipality receives nolice ol such an assessment
unless he is aclually involved in the drain. lt is the
Committee's leeling lhat the council itsell should be
prolecling lhe interests ol other ratepayers in cases
like this. ln any case, lhe road superintendeni should
be the advocale lor ratepayers in lhis regard and il is
really nol necessary lor the Act lo make the distinc-
lion.

The preceding discussion includes only a lew of
the examples ol whal is puzzling and illogical in lhe
present Drainage Act, leading the Committee to
believe lhat a concerted etforl be made lo conslrucl
the Act so that it reads clearly and logically lrom
beginning to end.

During its study ol this legislation, the Committee
was.made aware ol an address lo lhe lnstilule of
Public Administration of Canada by Martin L. Fried-
land, Dean ol the Faculty ol Law of the Universily ol
Toronlo, in February 1974. Dean Friedland made a
slalemenl with which lhe Commillee is in lotal agree-
ment: "The slate has an obligation to ensure thal its
laws are availade in understandable lashion to
laymen." The Drainage Act by ils very nature, deals
wilh lhe rights and properties ol citizens. Dean Fried-
land also says lhal "cilizens should be able easily to
ascertain their rights and obligations." The Commit-
lee's view is thal The Drainage Ac'l in its presenl torm
does nol allow citizens easy access lo lhe delermina-
tion ol lheir righls and obligations. A farmer who
becomes involved with The Drainage Act al presenl
must consult a lawyer to determine lhe lotalily of his
rights and obligations. Dean Friedland does nol agree
with lhis silualion and goes on further to say lhal "it is
surely in principle wrong lo have the law in such a
form lhat only lawyers can lind and interpret il."

This Committee wishes to draw to lhe attenlion of
lhe aulhorities concerned that il is lervently hoped lhe
linished producl of rewriting The Drainage Act will be
presented in a logical, lucid, and clear manner so thai
ordinary citizens, engineers, and lownship councillors
can use lhe Act efficiently with little or no difficulty and
with a minimum ol costly and time-consuming liliga-
tion before lhe courts.
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Recommended Amendments
While the Committee has dealt with proposed malor
changes in legislalion in preceding parts of this report,
the lollowing are recommended as amendments
to certain seclions of the Act:

tlelinitions
1. Benefit should be defined to mean the

increased worth to any lands, roads, buildings, or
other structures from the construction, improvement,
repair, or maintenance of a drainage works such as
will result in a higher market value or increased crop
production or improved appearance or better control
of surlace or subsurtace waler or any other advan-
tages relating to the bettermenl of the properties,
whether or not they are similar in nature to those
listed.

2. The present Act defines an engineer as one
registered as such under the Professional Engineers
Act or a surveyor registered under The Surveyors Act.
ln light of present day practise, where many engi-
neers and surveyors are working in registered part-
nerships or in limited companies, it is incumbent that
tlrc definition be changed to provide for such practise,
It is recalled that a case was successlully appealed to
the Drainage Referee when a municipality appointed
a corporation rather than an individual engineer. The
Releree, hewing strictly to the legal definition, held
that this appointment was invalid. Therefore the
Committee recommends that the delinition of an
engineer be as follows: Engineer shall mean an engi-
neer registered as a professional engineer under The
Prolessional Engineers Act or a surveyor registered
as an Ontario land surveyor under The Surveyors Act
or a partne.ship, association, or corporation which
holds a certilicate of authorization under either ol
these Acts, providing that in the case ol a partnership,
association, or corporalion, the person responsible for
the undertaking is registered as a prolessional engi-
neer or an Ontario land surveyor,

3. Drainage works should be delined as an
installation constructed by any means involving the
improvement ol a stream, creek, walercourse, and
includes installations ne@ssary to control the water
lable or level on any lands or to regulate the level ol
the waters of a reservoir, lake, or pond and includes a
dam, embankment, wall, pumping installation, protec-
tive works, or any combination thereol.

4. The Committee has decided that the delinition
ol public utilily should be extended in the Act to
include railways and public roads under the iurisdic-
tion of any municipality or the Province ol Ontario.
The reasoning and justification for this decision is
contained in the part of this report dealing with all
types of barriers to drainage construction.

5. The concept ol iniuring liability has been ren-
dered obsolete over the years, since practising engi-
neers have usually assessed this type of liability, if
there were any, along with their assessment of ouflet
liability. The Committee accepls this as a prope. p.ac-
lise and recommends that injuring liability be deleted
60

from the delinitions in the Act and removed as a
concept in the engineer's assessment reponsibilities
(Section 16 (2))

SECTION 2. This section provides for mutual
agreement drains whereby two farmers who desire to
construct or improve a drainage works and are willing
to pay the cost thereof enter into agreemenl, The
section provides lor the details which shall be covered
in the agreement. lt also provides that this agreement
may be filed with the clerk ol the local municipality or
a copy may be registered in the proper registry or
land titles office. While the Committee agrees that this
is an admirable part of the Ac{ and is an arrangement
that should be available to larmers entering into such
agreements, the Committee still feels that the permis-
sive nature of the section nullifies ils usefulness. The
Act does not require thal any agreement be entered
into and goes on to say that, it an agreement is
entered into, it does not necessarily have to be liled
with the clerk or registered in the registry office.

The Committee recommends that, to avoid diffi-
culties which have been reported in hearings and
elsewhere, a copy of the agreement should be
required to be registered in the proper registry or land
titles office, where there is a mutual wriften agreement
entered into by two or more owners of land regarding
the conslruction or improvement of a drainage works.
The Committee feels that requiring such regislration
will protect future purchasers from buying land where
an ag.eement exists without their knowledge.

SECTION 4 (41. Some confusion has been
reported as to the meaning of lhe phrase "the point of
commencement of the drainage works." Subsection 4
is con@rned with the assessment of land adiacent to
the drainage works, and the Committee would point
out that in the context of the whole subsection, the
only reasonable interpretation of the phase is that it
means the upstream end ol the works rather than its
point ot outlet.

SECTION 4 (9). Award ditches under lhe former
Dilches and Watercourses Act must be maintained by
the municipality in accordance with the award until
such time as the ditch is brought under the provisions
of The Drainage Act. The pro@dure for such tranlor-
mation should be made clear.

SECTION 6. Authority is given lor the engineer to
enter upon private property in the performance ol his
duties. The Committee noies the lack ol uniformity in
Subsection 'l , which relers to "the engineer and his
assistant," and Subsection 2, which.relers to "the
engineer or any of his assistants." lt is suggested that
lhe second phrase be applicable to the whole section.

While agreeing that such authority and righl must
be given to the engineer under the Act, the Com-
mittee is agreed that, in carrying out his duties and
using this authority, the engineer should be restricled
to the extent that he should not enter any property
until the owner is notilied by the clerk that survey work
may be anticipated on his property.



The Committee notes that the engineer and his
stafl are given this right and authority and that the
drainage superintendent is given similar authority. lt

was drawn to the Committee's attenlion, however,
lhat contractors engaged in constructing a drain have
sometimes been refused enlry. The Committee
recommends lhat this obvious omission be cor-
rected.

The Committee also recommends that the fine
should be increased to $200 lrom lhe amounl stipu-
lated in Subseclion 2 ol Seclion 6.

SECTION 7. Comprehension and interpretation
difficullies arise in this section because of poor
drafting and wording. lt has already been noted that
there is some queslion whether lhe phrase "the engi-
neer appoinled" in Subseclion 2 reters lo the engi-
neer in Subsection 'l or whether it refers to the engi-
neer appointed by council as a resull or petition in
Section 3. Again, the Committee is not clear as to why
Subsections 3 and 4 are contained in Section 7 when
they obviously deal complelely wilh matters not perti-
nenl lo Subsections 1 and 2.

SECTION 8 (9). While most of Seclion 8 is dealt
with elsewhere in this report, the Committee wishes to
make some particular observations aboul Subsection
9, which permits an engineer lo compensale an
owner of low{yng land in lieu of taking a drain to a
sufficient outlet. The Committee leels this principle
should be continued but is concerned that an unsus-
pecting buyer could purchase lands in the dry season
without being aware thal a drain has been specifically
construcled so that the lands will flood and that the
presenl owner has been appropriately compensated.
Accordingly, the Committee recommends that
where a person has been compensated in lieu of the
drain being taken to a sufficient outlet, a copy ol the
by-law be required to be filed in lhe appropriale
registry or land titles office. A registrable description
of the prop€rly affected must also be liled in such
cases.

SECTION 11. This section deals with interprovin-
cial drainage works lrom Ontario into adjoining prov-
inces or vice-versa. Neither the Ministry of Agriculture
and Food nor the Committee is aware of any agree-
menl which exists under this section. During the
Commillee's hearings and in reviewing the submis-
sions, no comment was made on this sublect by any
group or municipality. Late in its deliberations, how-
ever, lhe Committee did receive a delegation from
easlern Ontario, where lhere was a problem with a
drain which had been conslrucled in the Province ol
Quebec and which, in order to lulfill its proper func-
tion, should have been continued into the Province of
Ontario. The delegation wanted to know the proper
procedure for accomplishing this.

The Committee recommends that a situation like
this should be resolved by using the procedure out-
lined in Seclion 11. However, the agreement should
not cover only one specilic drainage works. ll should
be rather a blanket agreement by which the two gov-
ernments sel out the procedures and responsibilties

of each government in cases where drains cross prc
vincial boundaries. Thus subsequent drains ol this
type could be dealt with by the administering officials
ralher than by drawing up ministerial agreements for
each case. The Section should be amended to permit
such blanket agreements.

SECTION 12. The Committee is agreed that the
drainage commissioner should be given a greater role
in the construction and maintenance of drainage
works. Accordingly, part X of this report deals fully
with this subject.

SECTION 19. This section deals with the problem
of changing assessmenls when the land has been
subsequently divided into diflerent parcels. While the
Committee was not really concerned with the provi-
sions ol Section 19 in this regard, it was felt the
requirement that an engineer should be involved was
perhaps unnecessary in some cases. The Com-
mittee agre€d to recommend that where the owners
can mutually agree on the amount they should pay
afler the land is suMivided, an engineer should nol
be required, providing the lownship revenues are not
thereby reduced in any way.

ln discussing this section, lhe Committee was
made aware of the possibility of future buyers being
unaware ol drainage taxes when purchasing land,
The lorms presently used as tax certilicates that
lawyers obtain when involved in conveyancing ol
property are not required to and do not as a rule show
the drainage laxes arising from construclion ol a
municipal drain or the tile drainage debentures regis-
tered against the property. These taxes are discern-
ible to a buyer only if it is quite evident to him and to
his lawyer that drainage laxes are likely in that partic-
ular area.

Section 526 of The Municipal Act (R.S.O. 1970,
Ch. 284) provides for the issuance ot a tax certilicate
by the collector, bu! no lorm is provided or details set
out. Section 549 crf. lhe same Act provides lor the
issuance of a certificate ol tax arrears and a form of
certificate is provided. Neilher case allows tor
drainage taxes or tile debentures.

The Committee recommends very strongly that
for lhe buyer's protection, statements or certilicates ol
taxes or statements of tax arrears set out all the
charges due on the property, including amounts due
on municipal drainage and amounts due on borrow-
ings under The Tile Drainage Act. The Township ol
Enniskillen in Lambton County provides a certilicate
to prospective purchasers on a form which the Com-
mittee agrees is quite adequate for this purpose. The
items tabulaled on lhe form include:

1. Township and County rate
2. Education
3. Fire Protection
4. Municipal Drainage
5. Dog Tax
6. Water Rates
7. Lights
8. Telephone
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9. Tile Drainage Loan (maturity)
10. Miscellaneous
'l 1. Total Current Taxes

The Cornmittee believes that such a statement would
comply effectively with the recommendation above.

ol Lands and Forests where land under his jurisdiclion
is affected. The reference to the Minister of Lands and
Forests should be replaced by the Minister ol Natural
Resources_in every case and the Minister of Agricui_
lure and Food should be added. The phrase ,,il it
intends to proceed with the drainage works" only
adds confusion, since the council normally would not
have even considered the report at the iime copies
are sent out. The subsection should lherefore be
amended to simply provide that the clerk shall send
copies of the report to those agencies listed. The
agencies shouid also be notified ol the date on which
the report will be considered by council.

. Subsections 2, 3, and 4 provide that afiected par_
ties shall be sent notices which contain inlormation
such as lhe assessment and the date on which the
report will be considered. Subsection 5 also requires
that a copy of the report shall be forwarded with each
notice. lt has been suggested that this procedure can
be expensive and thai it provides some duplication.
However, the Committee leels that affected Flersonsshould be entitled to a copy of the lull report so that
lhere will be no misunderstanding of what is involved.
The Committee lherefore recommends no change
in this respect.

Subsection 6 provides that the date ol the council
meeting at which the report will be considered shall
be not less than 1O days alter the required notices are
mailed, lt has been drawn to the Committee's ailen_
tion, however, that the consideration of some reports
has been unduly delayed because the notices and
copies ol reports have nol been sent out lor months.
The Committee therefore recomrpnds lhat the
clerk be required to forward all the required notices
and copies ol reports within 20 days after the engi_
neer's report has been liled and that Subseclion 6 be
retained in its present form.

The Committee received complaints concerning
difficulty in notilying large corporations. Notices have
been sent to head offices in distant locations without
provoking any reply. The engineer will now be
required to be in touch with major corporations and
tttilities al the time he is preparing his preliminary or
linal report, and this problem shbuld be alleviated.
The clerk should simply send the notice to the head
office ol the corporation unless otherwise notilied in
writing. ll the corporation does not wish to take advan-
tage ol its right to make representalions, the council
ought not to be concerned.

SECTIONS 25 AND 26. These sections deat
partly with a petition under the present Act. The
Committee feels that the modified petition procedure
suggesled in this report will clarify some ol the prob
lems that became evident in considering these sec-
tions, especially Section 26. The problems revolve
around the withdrawal ol petitioners' signatures and
the penalty clause in Section 26 (2). The Committee
feels that the modilied petition procedure will to some
extenl remove the possibility ol last-minute with-
drawals and that the penalty is unjustified and should
be deleted.

ll also has been brought to the Committee's aten_
tion that the period lrom the time of the third reading
of the by-law to the time the amount payable by 

-a

land-owner lor drain construction cosis 
-is 

actually
placed on the tax roll could extend up to two years.
During this time, a prospective buyer might purchase
a property without knowing that a drainlge assess_
ment is pending. To remove this hazard,-the Com_
mittee recommends that the tax rolls be amended
immediatety after the by-law is passed by third read_
ing, to indicate the lact that a drainage assessment is
pending.

SECTION 20 (1) ln the interest ol brevity and ctar_
ity, the Commiflee leels Subsection j shoutO Oe
written into two subsections since two situations are
involved. One situation is where an owner ol land
subsequentiy connects with a drainage works, and
the other is where the nature and erCent ol the use ol
the drainage works is substantially allered. The
Committee feels that it would be simpler and easier to
read if these two sub.jects were dealt with in two sepa_
rate subsections rather than in one complicaied
subsection as now.

SECTION 22. This section deals with the matter ol
liling the engineer's report wilh council and places a
six-month time limit lor such liling after the date of the
engineer's appoinlment or within such time as may be
extended by council. lt has been reported that this
provision is not always adhered to. Because of his
work load, the engineer in some cases is not always
able to produce his reports and surveys in the six_
month time period alloned, and there ii usually tacit
understanding between the engineer and the council
as lo when lhe report will be filed. lt aiso'has been
reported that councils do not always make formal
extensions ol the time limit as required under this
section. The Committee considered amending the
section to conform with reality but feli these lirnils
would continue to be necessary in some areas ol lhe
Province. The Committee therelore concluded that no
change was required.

However, the Committee leels that Subsection 2 is
not strong enough tor its purpose and suggests a
clause be added indicating that the engineer should
be given notice that he will forfeit all cliims for com_
pensation unless the report is filed within a specified
time limit, not to be less than 30 days.

SECTION 24. This seclion requires some amend-
menl in the interests ol clarity, but no major change is
reguired. Subsection 1 requires the council of thelniti_
ating municipality, if it intends lo proceed with the
work, to lorward a copy ol the engineer's report lo the
clerk ol every other municipality in which lands or
roads are assessed tor the works and lo conservation
authorities, railways, public utilities, and the Minister
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SECTION 28. Council is given the right lo refer the

reoort back to the engineer lor reconsideration if il
appears there may be errors in his report. A referral

back is normally time consuming and costly, and the

Committee wishes lo make two recommendalions to
improve this situation.

Errors by the engineer in calculating costs and

allowances can somelimes be resolved at the time
the report is considered. lnformation frequently is

presented at thal lime which can reasonably dictale
modification of the proposals. To expedite projects in

cases where all present, including the council and

the engineer, are satistied that lhe modifications or
amendments are proper, the Committee recom'
mends that the report need not be referred back to
the engineer. lnstead, the Commitlee recommends
that it be adopted "as amended" and that the engi-
neer lile an amended report clearly oullining the
changes lhat would be included when lorwarding the
by-law. This will ensure thal all concerned are aware
oi any changes made at the reporl's adoption which
would be subiect to aPPeal'

A second situation arises when lhe necessjty lor
changing the engineer's reporl regarding the design
and slructure of the work becomes apparent after the
by-law has been linally passed. ln such cases, the
council should have the right to apply to the Ontario
Drainage Appeal Tribunal at any time lor an appro'
priate amendment to the report. (See Appeal Proce-
dure, part Xlll ol this rePort.)

SECTION 29. The possibiliy ol additional duplica-
tion appears in sending copies of the provisional by-
law to other municipalities. The Committee feels lhat
there is room in this procedure for eliminating costs
and therefore recommends that only the facts of the

by{aw dealing with finance, etc. be sent to neigh-
bouring municipalilies and landowners, without neces-
sarily repeating what has already been submitted
through lhe original distribution of the engineer's
report in Section 24(5).

SECTION 41. This is a long complicated seclion
which covers many ilems that are not all related. This
section should be split atter Subsection 3.

The Committee feels the marginal notes which
refer to a "special assessmenl" lhat is not menlioned
in the bocly ol the Act lend to contuse readers arilJ

persons involved in adminislering lhe Act. lt should be
made clear, perhaps, that drainage assessments are
special assessments, and then it would be proper to
so designate them. Subsections 2 and 3 do not speak
of special assessmenls whereas the marginal notes
do.

Subsection 2 deals wilh the responsibilily ol each
local muncipality to pray the assessed amounts to the
intialing muncipality. The Committee points oul that
there are instances where an adioining municipality
might be permitted to pay lhe amount assessed in a
lump sum and charge this amount to its general lunds
rather than calculate and pay a large number ol very
small assessmenls. The Act should provide for this

possibility and allc 
^/ 

lhe decision to be made by the
council of the muncipality concerned.

The Committee recommends a change in
thinking in lhe present Subsection 4 ol Section 41'
staning with a change in the $25 ligure in this subsec-
tion to $50 having regard for present day values. This
subsection provides that where assessments are
levied on small parcels of land within the municipali-
ly's litnils, the local council may provide that the
assessments shall be paid out of lhe municipality's
general funds. As a general principle the Commitlee
recommends that where lands wilhin a muncipality
are liable lor assessment, the council may provide
lurlher that the engineer may designate in his report
the aflected area or areas and sel out a block assess-
ment on these lands and assessments on streets and
roads. Such block assessment shall then be
recovered by a levy against lhe ratable property in the
designated area, and the assessrnent on streets and
roads shall be recovered by a levy on the general rate
of the municipality. lf this recommendation is adopted,
there would necessarily be changes in the section ol
the Act that deals with issuing notices regarding
drains.

Subsection 6 provides complications in both inter-
pretation and application. The phrase "specially
assessed" is used in this subsection and again it is
not clear what is special about lhis assessment. This
subsection makes it clear that when lands normally
exempt from taxation arc assessed for drainage
purposes, the assessmenls must be paid by the
municipality imposing lhem, excepl where they are
imposed on land occupied by churches or inslitulions
of learning or lands owned by a school board' ln the
latter cases, the assessments are paid by the owners
of the land. During their construclion, many drains
pass through lands exempt from taxation (for exam-

'ple, military installalions, airports, provincial parks'
lands owned by the county or township, etc.).

The Committee feels that this subsection is
somewhal unlair to the township imposing the
assessmenls. The Committee believes the principle
should be ihat those who benelit from a drain should
be assessed and pay that assessment regardless of
their tax status. lt is recognized lhat this principle is
ditficult to enlorce on lands oarned by Canada, but it is
the Committee's beliel that where a drainage assess-
ment is made against lands owned by a counly (for
example, a county foresl), lhe assessment should be
accepted by and paid for by the county.

SECTION tl4. Under the present provisions of
Sedion 44, an application to quash the by-law must
be made to the Releree within three months after its
passage. Otherwise the by-law shall be deemed to be
valid and binding. The intent of lhe section is obvious:
those who wish lo attack lhe by-law's validity should
have a reasonable opporlunity to do so, but the
council should be able to rely on the by-law after a
reasonable time has passed. However, since the
Committee has recommended that the Otfice ot Ref-
eree be abolished, the reference to the Referee in this
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section should be removed so that applications to
quash will be made to the ordinary courts.

SECTION 45. A municipatity is given the righl in
this section to sue for damages to a drainage works.
Section 7 (4) provides for the conviction and fine of
anyone destroying bench marks or levels. Section 59
also provides for penalties lo anyone who obslrucls or
inlures or destroys a drainage works. Section 55 sets
out the council's or drainage commissioner's authority
in removing obstruclions from drainage works. Ratner
than have these provisions scattered lhrough various
sections of the Act, it appears to the Committee that
they should be brought together properly and dealt
with under one heading - possibly damage or
obslruction to drainage.

SECTION tl8. This section is important in that it
deals with raising funds when the engineer's estimale
is too low. Where insufficient lunds have been prov-
ided and the works are wilhin one municipality, the
council may simply pass an amending by-law and
issue new debentures (Subsection l). However,
where the works are in two or more municipalities, an
engineer must be appointed to examine the works
and make a report with an estimale ot the cost of
completion (Subsection 2). The council of any munici-
pality may appeal to the Referee as lo the improper
expenditure or illegal application of the money. lt
should be noted that this section applies only to pro-
jects which have been completed or commenced.

The Committee is ol the view that some basic
changes in this section should be made. lf, belore
construction has commenced, it appears that the
actual cost of the drain will exceed the original esti-
mate by 337a percent or more, the Committee
recommends that Council must obtain the approval
of a majority of the owners of properties within lhe
drainage area, or owners of 60 percent of the acreage
within the drainage area, before proceeding with the
work. Subseclion 2 should bre amended to remove the
requirement that an engineer must be appoinled
where two or more municipalities are involved. ll
should simply be provided that the initiating munici-
pality may pass amending byJaws to raise additional
lunds, and other municipalities involved shall forthwith
pass amending by-laws to raise their portions of the
increased cosl.

Referee for permission to appoint an engineer lo
make a report varying the assessment for mainle-
nance on the ground ol changed circumslances. lf all
the lands are within one municipality, the Referee's
permission is not necessary, The Commiltee leels the
principle of the section is sound, but recommends
that the provision providing lor an application to the
Referee be repealed so lhat it is no longer necessary
to gain the permission of some other body io secure
an engineer's report. Of course, lhe normal appeal
procedure would apply.

SECTION 52. Where a drainage works is lo be
repaired or improved without lhe report of an engineer
but on the recommendation of the Drainage Superin-
tendent, the financial limilations the committee
recommends should be 20 percenl of the original
cost or $2000 whichever is ihe grealer.

SECTION 60. This section prohibits pollution of
drains by any liquid material or substance other than
drainage water. lt was represented to the Committee
that the new technology in sewage disposal should
permit the discharge of effluent into a drainage works,
but the Committee feels lhat the requirements in
Subsection 1 of Section 60 are sufficient. lf manufac-
turers ol this type of new technology are able lo
oblain the necessary approvals, as are at present
required, lhey should proceed through the townships
for the necessary by-laws as set out in Subsection 1.
The Cornmittee feels strongly about this section and
recommends that the fines on summary conviction
should be a minimum ol 9100 in the first instance and
$500 on second and subsequent ofiences.

SECTION 62. lt recently has been determined for
the purpose of this section that farms owned by lhe
A.R.D.A. Directorale of Ontario are ',lands owned by. . Ontario" and therefore that drainage assistance
grants may not be made as provided for in this sec-
tion. ln calculating the amount of grant to be paid, the
assessmenls against lands owned by Ontario (in-
cluding A.R.D.A.-owned farms) are deducted.

These assessmenls, horuever, are paid in full by
the Municipal Subsidies Branch of the Ministry of
Treasury, Economics and lntergovernmenlal Affairs
on behalf of A.R,D.A. similar to assessments on pro-
vincial highways, instilutions, or inslallalions owned
by the Province.

This results in a peculiar situation. A larmer who
leases and works a farm owned by A.R.D.A. has the
drainage assessment against this land paid in full,
while a tarmer on his own land must pay al least y3 of
the drainage assessment in the eleven eastern coun-
ties of Ontaiio and 2h of the assessment in the rest of
the Province.

While it is recognized that A.R.D.A. regards these
assessments as capital improvements and that the
assessments are added to the price to be paid when
and if the larmer exercises his oplion to buy, it is stilt
an immediate benefit available to one group of
farmers and nol to olhers.

The Commitlee also recommends that, within 30
days after completion ol any drainage works, the
engineer and the drainage superintendtent should be
required to lile a statement with the council which
conlains a summary of the maflers which cosl more
or less lhan the original estimate, the reasons for lhe
increase or decrease, and statement ol how the
monies were spenl. The clerk should be required to
forward a copy of the statement to the other munici-
palities involved, if any, every ratepayer on the drain,
and the Minister of Agriculture and Food.

SECTION 51. This section provides that the
council of a municipatity liable to contribute to the
maintenance of a drainage works may apply to the
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The Committee recommends that this anomaly

be removed by making it clear that lands owned by

A.R.D.A. are not to be considered as lands owned by

Ontario for lhe purpose of calculating drainage grants.

SECTION 64. The Committee is aware lrom its
research on costs and lrom the Ontario Farm

Drainage Association's briel that the availability ol
662/3 percent grants on drainage. works led to a

volume of construction that was ditficuli to cope with
and also led to increased costs and the quick exhaus-
tion of available funds. This caused problems in the

drainage industry for @ntractors, manufacturers, and

suppliers. Nevertheless, the quality of the drainage
works constructed during this period was high, and

the Committee is conlident that much of the additional
grant money was well spent. Because ol this reaction
io increased grants, the Committee does not agree
that the grant slructure as provided in this section
should be increased as was requested in several
briefs and submissions. Therefore, the Commlttee

recommends no change in grant structure as out-
lined in Section il (2).

Such grants are made only in respect of assess-
ments made upon lands used for agricultural pur-
poses (Section 62 (2)). The Committee agrees that
this principle should be continued and further recom-
mends that when such lands are taken out of agricul-
tural use, the grants made with respect to such lands
should be repaid. The Commitlee leels such repay-
rnenl should be made by the person responsible for
changing the use ol the lands. However, a prospec-
tive purchaser ol property should be entilled to as@r-
tain the exlent of lhe grants made with respect to the
property so that he can take lhe amounl of those
grants into account when negotiating a purchase
price. Accordingly, the Commitlee recommends that
any person, upon paying a nominal lee, be entitled to
obtain lrom the Ministry of Agriculture and Food a
certificate which discloses the amount ot the grant
that has been paid.
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XVI. THE TILE DRAINAGE ACT, S.O. 1972, Ch. 37

The Tile Drainage Act enables the council ol a munici-
pality to pass a by-law authorizing the borrowing of
money from the Treasurer of Ontario lor the purpose
of lending the money for the construciion of drainage
works on agricultural land. When this by-law is
passed, owners of such agricultural lands may make
application to the council lo borrow money for such a
purpose. The approval ol this application is at the
council's discrelion and its decision is final. The
council is required to give wriflen notice ol the deci-
sion to the applicanl.

The Act provides for an inspector who oversees
lhe work and files an inspection and completion certif-
icate with the clerk. Upon receipt of this certificate,
council issues a debenture payable to the Treasurer
of Ontario for the lunds to be loaned. The Treasurer
ol Ontario is then authorized lo purchase, acquire,
and hold the debentures issued under the authority ol
the Act. The council then lends the money to the
applicanl in sums of g10O or multiples thereol lor a
term of 10 years at a rate of interest determined by
the Lieutenant-Governor-ih-Council. The amount
loaned to any one applicant, however, shall not
exceed either lhe amounl applied lor or 75 per cenl ot
the total cost of the drainage work for which the loan
is made.

The loan is repaid over a period ol 10 years at a
special equal annual rate sutficient to discharge the
principal and inlerest. The repayment snail Oe
deemed as laxes and the provisions of The Municipal
Act apply insofar as they have relerence to collection
and recovery of taxes and proceedings that may be
taken in case ol delault.

ln the course of the Committee's deliberations,
lillle or no criticism was directed at the provisions of
The Tile Drainage Act and there were only one or two
occasions when the Committee was requested to
increase lhe level of assistance provided.

Research done for the Committee makes il clear
lhat positive benefit-cost ratios in almost every
instance result from tiling adiacent tands into the
municipal drain. The Committee feels very strongly
that municipal drains should only be buill when
farmers are prepared to lile their lands almost imme-
diately and take lull advantage of the improved outlet.
The benefit-cost studies conducted by the Commit-
tee's research staff indicate thal even one farmer
tiling 20 acres into a newly conslructed drain will
place that drain in a highly pcitive benefit-cost ratio.

To further encourage lhe drainage of agricultural
land by individual farmers, the Commiflee recom-
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mends major changes in the procedures of The Tile
Drainage Act. lt should be mandatory on all councils
which have by-laws passed under this Act to lend the
total amount provided for in the Act or at least the
amount applied for. Some instances were reported to
the Committee where councils cut the amount lo be
loaned to as low as $80 per acre when the currenl
cosls of tiling land were glgO per acre. ln this siiua-
tion, a farmer is forced to borrow the additional $iOO
per acre somewhere else at higher rates of inlerest,
which seems to nullily the purposes ol this Act.

The Committee recommends that the total
amounl available under the Act be raised from 7O to
90 per cent ol the total cost of the work and that
councils not be permitted to lend a lesser amounl
unless a lesser amount is applied for.

The Committee feels that the provisions of
Subsection 3 of Seclion 3 should continue and that,
when the approval of any applicalion is denied, a
written notice ol this denial be given io the applicant
with reasons therelor. The applicant should then be
permitted the right to appeal this decision to the new
appeal tribunal outlined in part Xlll of lhis report.

Section 5 (4) oJ The Tite Drainage Act indicates
that interest rates on debenlures issued under this Act
shall be delermined from time to time by the Lieu-
tenant-Governor-in-Council. The Committee recom-
mends tlrat hereafter money be loaned under lhis Act
wilh no interest rate applicable. The Committee was
unanimous that lhe interest rate be reduced from the
present 4 per cenl. A minority favoured a rale ol 2 per
cent, but the malority agreed to recommend that the
interest rate be eliminated entirely.

This may seem to be extremely generous at first
glance. Calculated in terms of what it costs farmers lo
borrow money, however, it is estimated that lending
9O per cent ol the cost of ihe installation at no interesi
represents a subsidy ol 32 per cent. The present
formula of 75 per cent ol the loan at 4 p€r cent
interest represenls a subsidy of 16 per cent. Thus the
Committee's recommendalion raises the assistance
under lhe Tile Drainage Act to approximately the
same level as the assistance given under The
Drainage Act, which is 33/g per cent in organized
counties.

ln making lhese recommendations, lhe Committee
is acutely aware ol the provision in Seclion g of The
Tile Drainage Act which says the council .,shall tevy
and collect , . . over and above all other rates a spe-
cial annual rale" and also of the fact thal these rates
are deemed to be taxes and as such a first charge on
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the property. The authority lor collection and recovery
ol taxes is subject to proceedings under The Munic-
ipal Act in case ot default.

ln line with the Committee's thinking thal artiticial
barriers to land drainage (that is, roads, highways,
underground installations, etc.) should bear the addi-
lional costs of carrying field under-drainage to a sufli-
cient outlet, the Commlttee recomrnends that such
installations be required to permit crossings of ade-
quate size at the expense of the road authority or
installation involved. Normal subsidies should apply in

the case ol roads or highways. These subsidies
should only be available where the plan of lield under-
drainage has been drawn or approved by the Ministry
of Agriculture and Food.

One other caution should be added to this Act.
Following the precedent set in the Farm Tax Rebate
program, the Committee recommends that where
tile drainage loans are made on larm land that, wilhin
the term ol the loan, is converted to any use other
than agriculture, the balance ol the loan will become
immediately due and paYable.

It was pointed out to the Committee in hearings
that some municipalities are requiring tile drainage
loans to be repaid in quarterly or half-yearly install-
ments along with the normal taxes. The Committee
recornmends that repayment installments of tile
drainage loans should fall due annually and on the
final due date ol lhe normal taxes for the year. The
first payment should be due in the year lollowing the
date the loan is granled. Another requirement
appears to be needed lor the prolection ol prospec-
tive buyers. lt has been recommended elsewhere lhat
tax certilicates include the lact ol the existence ol an

unpaid lile drainage loan. Bul while this protects lhe
buyer it gives him no indication of the location ol the
tile.

The Committee lherefore recommends that the
inspector provided for in Section 4 of The Tile
Drainage Act be required to lile with his inspection
certificate a sketch indicating the location and direc-
tion of the tile as laid as well as information on
spacing and depth of the tile.

The Committee was surprised to learn from coun-
cillors and olhers that municipal officials slill believed
that borrowings under The Tile Drainage Ac1 impaired
the borrowing capacity of lhe municipality. This is not
so. lt was the case previous to 1970, but was
changed in 1971.

Councillors also expressed some lear of lending
money to inefficient farmers or to larmers already in
debl beyond their capacity. The Committee wishes to
reiterate, however, that lhese loans are a first charge
on lhe properly and collectable belore any other
debts. The Committee also feels lhat it is quile unlair
to the applicant to decide his credit worthiness based
on rumors and common gossip. The application form
for such a loan requires no disclosure ol net worth
and it is diflicult lor a council to refuse an applicant for
a tile drainage loan on the basis ol incomplele or
inaccurate information.

The committee is quile aware that this new pro-
gram as herein recommended might mean severe
pressure on clay and plastic tile manufacturers as well
as on conlractors and agricultural engineers. The
Committee is confident, however, thal these pres-
sures will be met and lhat increases in tiled acreage
and food production will be the linal resull.

Plow-type equipment lor plastac iile.
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XVI[. THE ROLE OF THE ONTARIO MINISTRY OF
AGRICULTURE AND FOOD

ln The Drainage Act, the Ministry of Agriculture and
Food is lhe administering agency and is meniioned in
those sections dealing with the grants that are made
under The Act. The Minister is also mentioned in
connection with drains thal extend into Maniloba or
Quebec, or vice versa. Other than that, the Minisler
has no power or authority under this Act. True, the
section dealing with grants is permissive and makes it
possible for the Minister to reluse to pay the grants il
he so wishes. The Act is silent, however, as to
grounds lor denying a grant application and is also
silent with regard to any appeal lhat a municipality
may have if such a granl is denied.

The Committee would like to give the Ministry of
Agricullure and Food a greater role in the administra-
tion of The Drainage Act. To some eldenl this grealer
role has already been undertaken by lhe Ministry's
Drainage Co-ordinator who is in the peculiar position
ol consulting, advising, and guiding larmers and
municipal oflicials on problems and procedures under
the present Drainage Acl, but none of these activities
have been defined in The Act. The Act neither men-
tions the Drainage Co-ordinalor as such nor does it
specity that the Minister may detegate his authority
under The Act to a public servant.

The estimates of the Ministry ol Agriculture and
Food for the fiscal year 1974-75 include the expendi-
lure ol $3,000,000 in drainage grants and $5,400,000
in the purchase of tile drainage debenlures. The
present administration of the three drainage acts
involves lour lull-time public servants and one part-
time and is estimaled at roughly $1SO,OO0. lt appears
to the Committee that the administration of the dulies
and responsibilities of the three drainage acts should
be given to a separate branch within the Ministry of
Agricullure and Food and nol be allowed to remain a
section within the Agricultural and Horticultural Socie-
ties Branch.

The Committee has already recommended grants
or subsidies lor the proper maintenance, repair, and
minor improvements of drainage works, Upon its
acceptan@, this recommendation will result in a
grealer budget and more adminislrative responsibrility.

The Committee has also recommended that the
Minister be given the authority to initiale, drainage
works where he believes these works are necessary
and also authority to appeal decisions of municipal
councils for or against a drain and to appeal lrom
allowan@s granted by the engineer.

The presenl Drainage Co-ordinator has already
made a commendable start in carrying out his role
and has begun to closely observe the details and data
furnished him lrom engineers' reports. With no
authorily and no jurisdiction, however, the Drainage
Co-ordinator has found it difficult to be certain that his
data and statistics are complete, since he cannol
require municipalities or engineers lo provide him with
necessary information.

ln accordance with the Committee's recommenda-
lions, the Ministry will receive copies ol ail preliminary
reports, linal engineers' reports, and The Drainage
Tribunal decisions. Useful data can be extracted from
these reports lor the benefit of the whole industry and
continued monitoring of costs ol materials, labor, and
allowances can be carried out. Decisions of the Tri-
bunal can be summarized and distributed lor the
benefit ol all concerned.

The Committee has recommended lhat drainage
superintendents be qualilied in each municipality
carrying out works under The Drainage Act and that
lhe responsibility for qualifying these superinlendents
should rest with the Ministry ol Agriculture and Food.
The courses to qualily these people will undoubtedly
be lhe responsibility of the Universily ol Guelph and
the Extension Branch of the Minislry, but the final
qualilication and certilication should remain the
responsibility of lhe recommended Drainage Branch.

ln making lhese recommendations, the Committee
is aware lhat this will be the lirst time the provincial
authority is being inserted to a greater degree in
development and promotion of drainage works, While
some groups may feel this to be an unwarranted intru-
sion, it has become apparent to the Committee atter
talking with hundreds ol inlerested larmers and
municipal ofiicials and elected representatives that
there is a greal desire lor one single source ol guid_
ance and counsel. There is also a desire lor a real
measure of co-ordination, and lhe Committee
believes that the recommendations ouilined above will
provide a measure ol support from the provincial
government over and above the aclual cOntinuing
linancial assistance. The support, counsel, and guid--
ance received lrom the present Drainage Co-ordinator
and staff is very much appreciated by those seeking
hetp wilh drainage maners, The Comminee teeb lt
has a responsibility lo recommend that these
duties be delined and supported in the legislation
which the new Drainage Branch will administei.

68



XVIII. SPECIAL PROBLEM AREAS

(A) MATTERS UNDER FEDERAL
JURISDICTION
Pursuant lo Section 92 (10) ol the British Norlh
America Act, works and undertakings which extend
beyond the borders ol one province fall under exclu-
sive lederal jurisdiction and as such are not under the
control ol the provincial legislatures except as may be
speci{ically provided in federal legislalion. lncluded in
such works and undertakings are inter-provincial rail-
ways, pipelines, and the works and undertakings of
lhe Ebll Telephone Company of Canada. Accordingly,
such matters are not subiecl to provincial legislation
(including the Drainage Act) except where {ederal
legislation specifically makes such provincial legisla-
tion applicable.

Section 91 (24) of the British North America Act
provides thal "lndians and lands reserved lor the
lndians" are under exclusive federal control. Provin-
cial laws accordingly have no application to lndian
reserves except where federal legislation provides
othenarise.

This part ol lhe reporl examines the ramifications
ol these principles on the applicability ol provincial
drainage laws to inter-provincial railways, pipelines,
the Bell Telephone Company of Canada, and lndian
reserves.

lnter-Provincial Railways
lnter-provincial railways such as the Canadian
National Railways and the Canadian Pacific Railway
are governed by the Federal Railway Act, Sections
zoe,2O9, and 210, of which deal with dralnage mat-
lers. ln essence, Section 2O8 provides thal in the
construclion of new railways, lhe railway company
shall ensure that a sutlicient outlet is provided "so lhat
the then natural, artificial, or existing drainage, or
water supply, of the lands shall not be obstructed or
impeded by the railway".

Section 209 provides that where any municipality
or landowner desires to obtain means of drainage
through, along, upon, across or under a railway, such
municipality or landowner may apply lo the Canadian
Transport Commission for approval of such drainage.
The Commission may order lhe terms and condilions
upon which such drainage may be effecied.

Section 210 provides that, in the alternative, pro-
ceedings may be taken in accordance with any legis-
lation of a province lhrough which a railway rUlts,-
relaling to drainage matlers provided that the railway
cornpany has the option of construcling lhe portion ol
the drain required upon or under the railway, Belore

any proceedings are taken under Section 210, the
character ol the works or lhe specifications or plans
must first be submitted to and approved by the Cana-
dian Transporl Commission, except that the Commis-
sion has provided by Order E-10 certain specifications
and conditions that, if followed, remove the necessity
lor a formal application to lhe Commission for
approval. As well as slandard specilications, the
Order provides for obtaining the railway company's
consent, the appointment of an inspector by the
company, and the supervision of construction by lhe
inspeclor.

It is clear from llese provisions lhat inter-provin-
cial railways are essenlially in lhe same position as
any other landowner. ln fact, it has become almosl
universal for engineers to assess raikays for the
enlire increase in cost of constructing a drainage
works through a railway. This practise coincides with
the Committee's view that artificial barriers to
drainage programs such as highways, public utilities,
and railways should indeed bear lhe entire increase in
the cost of construcling drainage works through such
areas. Accordingly, the Commltlee recommends
that this practise should be forma[y emboclied in The
Drainage Act and thal the definition of public utility in
lhe Act should be amended to include a raiMay.

The present provisions of The Railway Acl gener-
ally presenl no parlicular problems lo the eflective
working of drainage legislation in Ontario. However,
the Committee received some complaints from munic-
ipal clerks that, in many cases, when notices and
copies of reports were lonararded to head offices of
railway companies, either no reply was received or a
reply was received after several months. Furthermore,
engineers have experienced difficulties in obtaining
co-operation from railway companies to approve
specilications for ihe construction of drainage works
lhrough railways and in arranging times for inspection.
On the other hand, some railway companies sug-
gested to the Committee that the time permitted under
The Drainage Act is not suflicient lor lhe company to
adequately consider any notice or report it receives.
The Committee believes that such problems are likely
due to the adequacy or otherwise of internal commu-
nication lines within the particular railway companies.
Local municipal clerks and engineers should not be
con@rned with how speedily the appropriate railway
otficials become aware ol drainage problems once the
company has been notilied under the Act, Oflicials of
the Canadian Transport Commissioner have assured
the Committee lhat the Commission, as a regulatory
agency having general supervisory jurisdiclion over
raillways, will make every etlort lo ensure lhat rail-
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ways co-operate with municipal councils and engi-
neers in the construction of drainage works through
railways. As a last resort, a lormal application may be
made to the Commission lor approval of the crossing
pursuant to the engineer's report,

Under the new petition procedure, the railway
companies will be notilied of the proceedings at the
earliest opportunity, and the timing problems they
have experienced should be alleviated.

Any notice to a railway company should be for-
warded to its head otfice unless the company has
notified the municipal clerk in writing that notices
should be sent to some other address.

Pipelines
Pipelines lhat cross provincial boundaries fall under
the jurisdiction of the National Energy Board, which is
corstituted under lhe National Energy Board Act. The
Act provides that the Board may, upon such lerms
and conditions as it considers proper, direct a pipeline
company to divert or relocate its pipeline il the Board
believes that the diversion or relocation is necessary
to prevenl or remove an intederence with a drainage
system, The Board may dired by whom and to whorn
the costs of lhe diversion or retocation shall be paid.
Section 77 ol lhe Act provides that no drainage
system shall, except by leave ol the Board, be carried
across, along, upon, or under any pipeline aM that
the Board may permit such crossings upon such
terms and condilions as it considers proper. lt is clear
lrom these provisions that the mafler ol cro*sing a
pipeline by a drainage works is completely within the
National Energy Board's jurisdiction, which includes
the power to determine the cost ol such crossings and
by whom it shall be paid.

While it is impossible to accurately predict how
that jurisdiction will be exercised, some guidance can
be obtained lrom the decision of the National Energy
Board in Re lnter-Provincial Pipeline hmpany (May
30, 1967). ln this case, the company made application
for leave to carry portions of ils pipeline across certain
highways and utilities. During the hearing, questions
arose as to the proposed pipeline's etlect on munic-
ipal and private drainage systems. ln its reasons lor
decision, the Board had occasion to sayl

"The Board is, of course, convinced
of the necessity lor adequate
drainage for agricultural land and the
desirability ol there being as litile
interference as possible with such
drainage, as one aspect of the
broader principle thal where the
public interest requires the conslruc-
tion of a utility such as a pipeline
across privaie-lands and otl-iei utili-
ties, the presence ol the pipeline
thereafter should interfere as litile as
reasonably possible with the rJse,
enioyment, and development of the
lands atlected by it.''

ln particular, the Board slated its policy to require
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pipelines to be laid at such a depth that future
drainage systems could be installed convenienfly.
Furthermore, if the pipeline is not located at a depth
sufficient to permit etficient tite drainage, the pipeline
company should, at its own expense, make those
alterations ne@ssary to permit such drainage.

One ol the submissions made at the hearing was
that the Board recommend to the Government ol
Canada that the National Energy Board Act be
amended so that pipelines wtrich are being con-
structed or operated under Federal Charter will be
brought within provincial drainage law similar to the
position of inter-provincial railways. To this submis-
sion, the Board said:

"While this proposal engages the
sympathy of the Board, it can not
entice its support. The Board would
consider it undesirable that compa-
nies under Federal jurisdiction should
be subjected to present or future
enactments of any or every province
by means of legislative reference.
Tlre Board would however see merit
in amendment of the National Energy
Board Act to incorporate in it, in gen;-
eral terms, such protections for
municipal and private drainage sys-
tems as have been otfered bv lnter-
Provincial in this proceeding.', -

Under the present statule, however, such matters are
not specilied in the Act, but remain within the discre-
tion of the National Energy Board.

The present policy ol the Board appears to lavor
protecting private and municipal drainage systems.
Consequently, the Committee sees no need t,o make
any particular recommendation with respect to this
matter al present. The Committee is pleased that the
Board has developed the positive policy towards land
drainage that it presently observes and hopes that
this enlightened policy will continue.

The Bell Telephone Company of Canada
The Bell Telephone Company of Canada historicalty
has taken the position that lhe provinces have no
legal right to subject the Company to their legislation.
ln general, it would appear that this position is correct
in law. lJ Consequently, the provisions of The
Drainage Act applicable to public utilities, iparticularly
Sec{ion 21 which requires payment by a public utility,
do not apply to the Bell Telephone Company.

However, in some instances the Company has
deviated trom the strict legal position and has rele
cated its cables at hs own cost when the widening of
highways or the construction of new drainage sys-
tems necessitated doing so, The Company continues
to take the position that doing such work at its own
expense is by the grace of the Company and that it
cannot be legally required to do so.

L! See Oty ol Toronto vs. fuil Telephone Com-
pany (1905) A.C. 52; hmmission du Sataire Min_
imum vs, The full Telephorre Company of Canada
(1 e66) S,C. R. 767.



Notwithstanding the assertion of the Bell Tele-
ohone Company that it cannot legally be required to
pay the cost of relocating its lines, the Committee is
aware of Section 318 (9) of lhe Federal Railway Act,
which provides:

"Where a municipality or landowner
desires to obtain means of drainage
or the right to lay water pipes or other
pipes, temporarily or Permanently,
through, along, on, across, or under
any telegraph or telephone line within
the legislative authority of the Parlia'
ment of Canada or any lands forming
part of or used in connection with
such telegraph or telephone line, ihe
Commission (Canadian TransPort
Commission), may, upon the aPPlica-
tion ol the municipality or landowner,
permit the construction of the drain-
age or the laying the pipes upon such
terms and conditions as the Commis-
sion may consider proper."'

The ambit ol this subsection is not entirely clear, par-
ticularly as to whether the Canadian Transport Com-
mission's power to impose "terms and conditions"
includes the power to require the Telephone Com-
pany to pay relocation cosls. The Commillee has
been advised by the Commission that there has never
been an application made under this subsection, so
that no authoritative interpretation has ever been
given. ln a particularly difficult case, however, a
municipality or a group of municipalities may consider
it appropriate to apply to the Commission for a ruling
under this subsection.

The general policy ol the Telephone Company
with respect to drainage matters was set out in a letter
(March 12, 1973) to the Chairman of the Committee
lrom lhe Assistant Chiel Engineer of Bell Canada. He
slated:

"The first policy has to do with
ditching operations carried oul under
the plovisions of the Ontario
Drainage Act. ll is now our policy to
waive compensation for plant rear-
rangements necessitated by the more
lrequently encountered crossing con-
llicts unless the costs are substantial
or lhe project is primarily lor road
improvements,
This is obviously not a general waiver
ol compensation. There may be a few
cases where the proposed locations
for a drain may longitudinally conflict
with our cable in a legally consented
location or on easement. There may
also be instan@s where physical
obstacles or right of way problems
complicate relocation and add signifi'
cantly to the costs involved. lf under
these circumstan@s and following
consultation with the drainage engi-
neer and/or contractor, abnormally
high costs to Bell cannot be avoided,

we must reserve the right to bill all or
a portion of the costs.
"However, based on our past experF
ence and lhe manner in which we
plan to administer this policy, we
anticipate that 80 to 90 percenl ol the
cable/drain conflicts will not result in a
billing. This anticipated reduction in
the cases billed will depend on close
co-operation between the drainage
people and Bell personnel in terms of
advance notice and planning. We are
prepared to exlend such co-opera-
tion.
The second new policy concerns
cable/tile crossing conflicts where
private tile drainage systems are
installed by individual larm property
owners to improve the produclivity of
their land. Under this new policy we
will locate, physically expose, . and
raise or lower our cable to the extent
necessary to permit the farm properly
owner to proceed wilh this installation
at no additional expense to him.
Again, we will require advance notice
to avoid delays."

Under Section 21 of The Drainage Act, public utilF
ties under provincial control are required to pay all of
the increase in cost necessitated by a drain crossing
a public utility. lt is apparent that the Bell Telephone
Company will not voluntarily place itself in the same
position as such utilities, but will reserve the right to
pay less than the full cost in some circumstances,
Betieving that this siluation should be corrected, the
Committee recommends that the Government of
Ontario negoliate with the Government of Canada
with a view to amending the legislation that incorpo'
rates the Bell Telephone Company (or the Railway
Act, if appropriate) to make the Company's position
the same as provincially controlled public utilities.

lndian Reserves
lndian reserves lall completely wilhin the legislative
jurisdiclion of the Parliament of Canada and provincial
legislation has no application thereto. Thus drainage
systems cannot be constructed through lndian
reserves and in some instances have simply been
constructed up to reserve borders and lefl there. ln
ihe meantime, lndians have nol had the agricultural
benelits to be derived from land drainage.

Under Section 81 (f) ol the lndian Act, a band
council is empowered to make by-laws respecting
"the constuction and maintenance of water courses,
roads, bridges, ditches, lences and oiher local
works." However, an lndian band is not permitted to
expend band funds unless the Governor in Council
has declarad that the band has reached an advanced
stage of development, and unless an appropriate by-
law has been made by the band and approved by the
Minister of lndian and Northern Affairs. Alternatively,
the Governor in Council may declare under Section
69 of lhe lndian Acl that a band may control, manage,
and expend its revenue monies.
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Under The Conservalion Authorities Act, the defi-
nition ol a muncipality includes a band under the
lndian Act lhat is permitted to control, manage, and
expend ils revenue monies under Section 69 of that
Ac1. Consequently, it is possible for an lndian band to
become a member of a conservation authority and to
contribute to lhe authority's expenses. ll an lndian
band relused to so contribute, however, it is unlikely
that any proceedings could be taken to enlorce such
contribution.

ll has been suggested thal an lndian band could
be placed in lhe same position as a municipality or a
landowner under The Drainage Act by enacting
appropriate delinitions similar lo that contained in The
Conservalion Authorities Act. lt has been luriher
submitted that it individual lndians obiect to drains
crossing their lands, the band council can enacl an
appropriate by-law under Section 81 (f) ol the lndian
Acl. lt is suggested that the funds to be paid by the
lndians would be paid by the Government of Canada
or by the band direclly following appropriate approval
under Seclion 69 of the lndian Act or under a by-law
approved by the Minister of lndian and Nortrern
Atlairs.

'The Committee has received submissions lrom
Indian representatives requesting that the lndians b€
permitted to have the benefits. of agricultural land
drainage and lhe appropriate subsidies therelor and
that The Drainage Act be arnended accordingly. The
Committee fully agrees with these submissions.
However, The Drainage Act is a two-way streel, so lo
speak, in lhat it confers certain benefits and imposes
certain obligalions at the same time. The major obli-
gations are that an indivudal landowner must, lor the
common good, permit a drain to llow lhrough his
lands il the majority of his neighbours consider it
necessary and that he must contribute financially to
the drain. Under the present provisions of lhe lndian
Act, tlpre is no way to enlorce eitlrer ol these obliga-
lions if a particular band council does not wish to
permit a drain to llow through a reserve or does not
wish to or cannol contribute lo it financially.

As mentioned, the Committee lully agrees with the
principle that lndians should be enlitled to the benelits
of agricultural land drainage and the appropriate sub.
sidies. However, the Committee feels just as strongly
that lniians should be placed in lhe same position in
law as other landowners insofar as their obligations
are concerned. Accordingly, the Commlttee recom-
mends lhat appropriale amendments be made to The
Drainage Act to place lndian reserves in lhe same
posilion as other lands, provided that appropriate
amendmenls lo the lndian Act in conjunction there-
with are also enacled by the Parliament of Canada.
The Commlttee recommends that the Government
of Ontario enter into negotiations with the Govern-
ment ol Canada accordingly.

ways should be included wilhin the definilion of
"public utility.l'

2. Considering lhe present policy of the National
Energy Board, no change need be made in the pre-
senl law respecting pipelines lhat cross provincial
boundaries.

3. The Government of Ontario should negotiate
with the Government ol Canada with a view to
amending the legislalion that incorporates lhe Ebll
Telephone Company ol Canada (or the Federal
Railway Acl, il appropriate) to make the Bell Tele-
phone Company's position the same as provincially
conlrolled public utilities.

4. Appropriate amendmenls should be made to
the Drainage Act to place lndian reserves in tlre same
position as other lands insolar as drainage is con-
@rned, provided that appropriale amendmenis to the
lndian Acl in conjunction therewith are enacted by the
Parliament ol Canada to.place lndians in the same
position as olher landowners insofar as their obliga-
tions are concerned.

(B) EI.TPHRASIA TOWNSHTP
MUNICIPAL DRAIN NO. 1

During 1971, a group ol landowners petilioned the
Council of Euphrasia Township in Grey County lor the
conslrudion ol a drain persuant to Section 3 of The
Drainage Act. The construction of the drain was even-
tually halted by an injunction issued by the County
Court ol Grey County. The saga of this drain presents
problems which lhe Committee believes are tunda-
menlal to the effective workings of The Drainage Act,
and the Committee accordingly has examined this
particular situation in some detail.

Background
During Spring 1971 , six landowners petitiored the
Muncipal Council lor tlre construction ol a drain. On
June 7, 1971, the Municipal Council appointed an
engineer pursuanl to Section 3 of the Act, The engi-
neer's report was received by the Courrcil on August
5, 1971 and was considered on Augusl 28. The report
was adopted on September 19, 1971 , a Court ol
Revision was held on Ociober 12 and closed October
15, The by-law was given lhird reading on October
15,1971.

The North Grey Conservation Authority had been
notilied of the petition on May 6, 1971.

Following receipt of lhe engineer's report, several
persons tiled nolice with lhe Township Clerk in August
and September lhat they intended to make application
to the Referee to have the by{aw quashed. However,
no application was ever made and conslruclion on the
project started in October 1972.

Up to this point, it appears that the drain had been
properly authorized under the provisions of The
Drainage Act and that all necessary procedural steps
had been taken. All time limits for appeal had passed
wilh no formal opposilion being raised except for a

Summary
1, No change should be made in the present law

respecting inter-provincial railways, except that rail-
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lew appeals lo the Court ol Revision, which had been
dismissed. However, opposition to lhe drain had been
building by lhose who opposed it primarily on lhe
grounds that lhey did not wanl to conlribute financially
to a drain lrom which they would derive litlle or no
benefit. This opposition increased following the
release of a report prepared by two otficials ol lhe
Conservaiion Aulhorilies Branch of the Ministry ot
Natural Resources. The report suggested that there
could be some detrimental environmental impact fol-
lowing the drain conslruclion. The report had b€en
prepared at the specilic requesl ol the Resources
Manager ol the North Grey Conservation Authority.
He had vigorously opposed lhe conslruclion ol the
drain and subsequently made an atfidavit in support
ol an iniunction to stop the drain.

A lew days atter conslruction had begun, several
landowners in lhe area oblained an inlerim ex parte
injunction from the local County Giurt ludge againsl
the Township ol Euphrasia that restrained lhe Town-
ship lrom proceeding wilh lhe drain construclion lor a
period of one week. Such ex parte injunctions are
obtained €rs an emergency measure withoul the
defendant being heard or even notilied lhat such an
injunclion is being sought. On lhe expiry ol lhal
injunclion, a hearing was held at which lhe Township
was represented by counsel and during which the
plaintiffs requested an order continuing the injunction
unlil lrial ol lhe action. On Oclober 13, 1972, the
ludge conlinuad the inlunction in lhe following some-
what curious terms:

"Order to go conlinuing injunclion on
terms lo be agreed upon between
counsel or if no agreemenl as I shall
then provide."

The purpose ol such an interlocutory injunction is to
mainlain lhe parties in status quo unlil lhe action can
be tried and the rights ol the parties linally deter-
mined.

Since the interlocutory injunction was granled, a
municipal election was held and the composition ol
the Council changed. The present Municipal Council's
position is that it will make no attempt lo hare the
interlocutory inlunction sel aside and will take no
sleps to force the plaintiffs to proceed to lrial. This is
perfectly acceptable to the plainlitfs who essenlially
have achieved the resull they desired wilhoul lhe
necessity ol proceeding to the trial ol the action. What
was intended 1o be a temporary injunction until lrial
has bec€me in affect a permanent one. ln the mean-
time, the petitioners who originally requesled the drain
cnstruclion have no status to take any part in lhe
injunction proceedings and have no means ot
redress.

The Committee is aware lhat, in all but the most
exceptional cases, it is improper lo comment aboul a
case thal is presently belore lhe courts on the sound
principle that any such comments mighl prejudice the
ultimate outcome. ln this case, however, no proceed-
ings have been laken since October 13, 1972, and lor
all practical purposes the linal resull has been

achieved. Furthermore, in a case like lhis, where
lundamenlal queslions are posed as to the rrrorkability
of The Drainage Act and as to the appropriateness ol
legal procedures available to lruslrale lhe Acl, the
Committee leels that il is proper and indeed neces-
sary lor il (appoinled by the legislalure of Ontario
which, after all, bears ultimate responsibilily lor all the
laws of lhis Province) lo express ils views. Accord-
ingly, the Committee shall do so.

Comments
The case of the Euphrasia drain presenls in stark
perspective many ol lhe general problems that the
Committee hopes will be ultimately solved by the
recommendalions in lhis report, lt represenls a situa-
tion in which the existing procedures ol The Drainage
Act were inadequate to resolve the conllict between
those who petilioned lor the drainage ol their agricul-
iural lands and those who opposed it on environ-
mental grounds and on lhe grounds lhal il ttould
cause undue damage lo their lands. lt also presents
the narrower problem ol how this particular conllict
ought to be ultimalely resolved.

ln general, the main cause ol the dispute seems to
be lhal the opponents ol the drain did nol become
aware of ils implications until the engineer's report
had been prepared. They did nol take advantage of
their right to appeal to the Referee or they were nol
aware ol the procedures to lollow in order to appeal.
Presuming for lhe momenl lhal lhe environmenlal
objections to the drain are legitimate, such obieclions
did not become apparent until alter the time for
appealing had expired. There was no requiremenl, of
course, lhat any environmenlal impacl study b€
obtained. The Committee cannol help but note lhat,
although the Resources Manager ol the North Grey
Conservation Aulhorily became aclively involved as
an individual in the iniunclion proceedings, the Con-
servation Authority ilself did nol see fit to appeal the
enginedr's report to the Referee as il had a right to
do.

The Committee hopes that cases of this nature
need not arise in the luture il the recommendations in
this report are implemented. All parties atfected by a
drain will be nolilied at an early stage ol the proceed-
ings that a drain is being prgposed. ln many castes,
preliminary studies will be obtained thal include an
environmental impact study. Clear rights ol appeal will
be provided to all parlies following consideration of
the preliminary sludies and lollowing adoplion of the
engineer's linal report. All parlies will be advised ol
the procedures to be followed. lf lhese recommenda-
tions are adopted, problems such as those arising in
the Euphrasia case should be resolved at an early
stage.

The Committee believes lhat the new procedures
contemplated will adequately protect the rights ol
everyone affecled by lhe propesed construclion ol a
drain. The Gommittee therefore recommends that
the Acl be amended to provide lhal no injunclion shall
be issued to restrain lhe conslruclion ol a drain lhat
has been authorized in accordance with The Drainage

73



Act and that is being constructed in accordance with a
valid by-law of a municipal council.

The Committee realizes that an iniunction may be
appropriate in sorne cases if, lor example, a drain is
conslrucled other lhan in accordance wilh the Act or
in a location other than lhat authorized by lhe by-law.
However, the Committee feels lhat, after an inlerlocu-
tory iniunclion has been granted, a municipal council
should not be allowed (as in the Euphrasia case) to
be inactive to the prejudice ol landowners who are
delrimentally atfected by the inlunction. Accordingly,
the Committee recommends that the Minister ol
Agriculture be made a party to any proceedings
commenced to obtain an injunction to restrain the
construction ol a municipal drain and that the Minister
be permitted to participate in the trial and to take any
proceedings that any other pafi could take, including
appeals.

The particular problem raised with respect to the
Township ol Euphrasia Municipal Drain No. 1 remains
lo be considered. The drain proponenls have been
deprived of drainage ol lheir lands because of a con-
llict with olher tandowners in lhe area, primarily on
environmental grounds. The merits of that conflict
have been finally resolved because ol an artilicial
slagnation of lhe proceedings. The Committee has
concluded that this problem can be resolved only by
the unusual, bul not unknown, step of a special act of
the legislalure. The question is how to frame such a
statute so thal lhe dispute can be resolved fairly. lt
must be remembered that the project had reached the
slage of complele approval, that construction had
actually begun, and lhat lhe argumenls advanced
during the injunction proceedings were presented al a
very late date indeed.

The Committee con@ives the viable alternatives
in a special Act to be as follows:

1. Provide that the Minister ol Agriculture shall be
deemed to be a party to the original aclion and shall
be entitled to participale in all proceedings in the
action henceforth. Further provide that if the action is
not taken to trial within six monlhs alter the date the
special act comes into force, the action shall be
deemed to be dismissed. Further provide that no
other action shall be commenced to restrain lhe con-
slruction ol this particular drain, olher than the action
which resulled in the granting of the interlocutory
iniunction. Further provide that il the action is ulti-
mately dismissed, the municipal council shall proceed
to construcl lhe drain in accordance with lhe engi-
neer's report lollowing a new majority petition.

2. Provide that the action for the injunction shall be
deemed to be dismissed, that no furlher injunction
can be obtained to restrain the construction of the
drain authorized in accordan@ with The Drainage
Act, and that notwithstanding any interlocutory injunc-
tion granted to date, new proceedings can be com-
menced by the landowners desiring drainage in
accordan@ with the new pr@edures ol The Drainage
Act as amended.
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While both ol these alternatives' are aflractive in
certain respects, the Commifiee believes that the tirst
alternative is preferable. The second alternalive might
be considered unlair because it completely alters the
procedures under which this drain was authorized and
challenged. Furthermore, il the second alternative is
adopted, additional cosl will be incurred in obtaining
preliminary sludies and a new engineer's report.
Adopling the first alternative will simply ensure that
the legal claim put lonarard on behall of the ptaintiffs
will be pressed to its utlimate conclusion within a
reasonable period of time. Since it is essential in the
inlerests ol justice that both sides of the argument be
presented to the Court, it is hoped that the Ministry of
Agriculture will delend the aclion as a lriend ol the
Court, if the municipal council does not wish to do so.

The Committee leels this matter requires imme-
diate implementation and suggests that the special
act be introduced and enacled at the earliest oppor-
lunity as lhe matler has now been delayed since
October 1972.

(c) ouALtFtcATtoNs oF
ENGINEERS AND LAND
SURVEYORS
During its public hearings, the Committee became
concerned about the perlormance ol the duties
imposed on individual engineers and Ontario land
surveyors practising under the Act. Criticisms ranged
lrom charges ol incompeten@ lo a lack ol clarity and
detail in report d@uments. Wide variations were
found wilh respect to allowances under Seclion g and
lo assessment procedures. ln some inslances, the
Committee was made aware ol faulty design and
received cornplaints concerning both underdesign and
overdesign. The Commiflee leels that municipal
councib appointing an engineer under The Drainage
Ac1 should have the assurance that the appoinlee is
compelent to carry out the assignment.

lnformal discussions were held with representa-
lives of the Association of Prolessional Engineers and
lhe Association of Ontario Land Surveyors con@rning
a means of qualifying persons practising in land
drainage. The Committee also consulted the stafl ol
the Ministry of Agriculture and Food, who are inrlolved
lo a degree with all municipal drainage projects and
accordingly wilh all drainage consultants. The infor-
malion presented by the Ministry tended to conlirm
some o{ the criticisms received from the public.

As a result of considerable deliberalion and
debate, the Committee recomrnnds the following:

1. The Association ol Prolessional Engineers and
the Association of Ontario Land Surveyors, either
individually or collectively, should initiate an effective
means of determining those individuals or lirms lhat
are properly qualified to prac{ise land drainage under
this Ac1, This will not be an easy task since there are
m lormal university @urses available in this lield and
competence in the past has been oblained only
through \ rhat might be termed an apprenticeship
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svstern. However, lhe Committee leels that this duty
ties wilhin the responsibility ol the prolessional asso-
ciatiors and recommends that they take the neces-

sary steps to eslablish and deline lhe qualilications ol
drainage engineers and land surveyors.

2. The Committee considers this problem lo be

very important and leels some satislaciory solution
muit oe lound, particularly since provincial grants are
involved and ample evidence exists that these monies
have been used unwisely and improperly in some
instances. The Committee therefore recommends
thal the Ministry ol Agriculture and Food become the
qualilying body il the prolessional associations
involved do not develop a satislactory system ol des-
ignation that will protecl all concerned'

(D) GREAT LAKES WATER LEVELS
During the early months ol 1973 and while

involved in its continuing study of drainage, the
Commitiee becarne aware ol the exceptionally high
water levels ol the Great Lakes which were having
serious eflects in Essex, Kent, and Lambton counties.
Some study was given to the causes ol the increase
in water levels and consultations were had with otli-
cials ol lhe Ontario Ministry ol the Environment. The
Committee's concern was to determine lhe amount ol
water lhat might be deposited by agricultural land
drainage schemes into the Great Lakes. The conclu-
sion was that the amount was minimal and that agri-
cultural drainage works were not reponsible lor the
disastrous consequen@s resulting from the high
levels. ln some areas, however, the reverse was true
in thal the high levels ol lake water were backing up
the drains to lhe extent that they were not lunctioning
efficiently.

As a result, the Chairman ol the Committee
appeared before a sitting ol the lnternalional Joint
Commission in Toronto on January 25, 1973. ln his
submission, the Chairman expressed the opinion that
climatic condilions were the controlling laclor in the
cyclical tall and rise ol the Great Lakes levels. The
Chairman called on the lnternational Joinl Commis-
sion to expedite its study ol a plan that will maintain
lake waters at a proper level and expressed the hope
that senior governments will take the necessary steps
to carry oul the work associated with the required
controls.

(E) BEAVER rN DRATNAGE
DITCHES
Early in its lravels through eastern and norlhern
Ontario, the Committee was made lorcelully aarare ol
the damage and obstruction to drainage works that
can be caused by beaver colonies. The Drainage Act
makes provision lor the removal of obstacles to
proper drainage and provides penallies lor those who
deliberately obstruct or darnage a drainage works.
Naturally, the present Act makes no rnenlion ol the
problem ol beaver. The Committee believes, how-
ever, that measures should be taken to prevent these
natural obstructions to costly drains lrom being per-
mitted to continue.

The Minister ot Nalural Resources has long been
con@rned with both the wellare ol this popular animal
and the obvious damage that it can do when it

becomes plentilul in certain areas ol the Province.
The Ministry is thus in a diflicult position; allhough it is
unable to accept lhe complete elimination ol lhis
species lrom agricultural areas, it recognizes that
somehow the damage should and must be controlled.
The Ministry has permifted trapping these animals
and has encouraged farmers and others to have the
animals removed by trappers. While trapping is a
proper, humane, and sometimes profitable way ol
removing these animals lrom cerlain areas, the
Committee is not convinced that it is the complete
answer. Trappers do nol necessarily "trap out," but
usually leave a seed pair to ensure a supply ol ani-
mals lor the next season's trapping. This practise just
continues the depredations the animals can create in
drainage ditches.

The Ministry of Natural Resources' position is that
the responsibility ol removing these animals when
they become a nuisance rests with the landowner and
thal the Ministry merely gives advice lo landowners as
to methods ol removal.

The Committee is acutely aware ol the millions of
dollars being spent annually by larmers and munici-
palities and the Governmenl ol Ontario in the con-
struction ol drainage works under The Drainage Act.
The Committee is corrcerned that these dollars are
being wasted in some areas of easlern and northern
Ontario because ol the activites ol nuisance beaver.
The Committee has already recommended that the
drainage superintendent be given certain additional
powers with regard to his duties in maintaining drains
in proper condition. ln the case ol nuisance beaver,
lhe Committee feels that the drainage superinlendent
also be given special authority in this area.

The Comrnittee therefore recommends that
where, in the opinion of lhe drainage superintendent,
a drainage works constructed under The Drainage Act
is being damaged or rendered inetlective by the
activity ol beaver, the superintendent report lhis lact
to the districl otlice ol the Ministry ol Natural
Resources and that the Ministry be responsible lor
taking the necessary measures to permanently elimi-
nate the animal lrom the drainage works.

(F) LAKESHORE EROSION
The problem ol gully erosion on the lakeshores ol
sorithern Ontario was drawn to the Committee's atten-
lion when it visited areas ol Elgin, Huron, and Bruce
counties. Damage to lakeshores is greatest when the
lake levels are high, but it even conlinues to a lesser
degree when levels are normal. Some ol this normal
damage lrom erosion no doubi results lrom the cumu-
lative effect ol the area's agricultural drains, which
tend to seek an outlet directly in lhe lake or in tribu-
taries leading to the lake.

The Report ol the Select Committee on Conserva-
tion in 1950 indicated that "losses through shore ero-
sion today have reached a point where they can no
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longer be considered the responsibility of the indi-
vidual person whose land is aflected but rather a
problem to be considered jointly by the lederal and
provincial governments and the municipality con_
@rned." Thal Committee recommended that studies
of lake currents and studies of the construction of
protedive works should be commen@d to prevent the
losses, which were obviously becoming seiious.

It is impossible to measure the etfect that neigh_
bouring agricultural areas have on the lakeshore byreason ol drainage works constructed under The
Drainage Act. There must be some etfecl, however,
and authorities involved should be aware that exces_
sive drainage can be detrimental and that the cumula_
live affects.ol drainage can increase the gully erosion
alorp the shorelines.

Other factors also make their contribution lo ero_
sion problems. The Committee feels that urbanization,
with its growlh of paved areas in shopping,centres,
driveways, and highways, has a much lrelier effect
on lakeshore gully erosion than the waGr that might
be brought down by drainage works.

The Committee has recommended that enviro_
mental impact slatements should be prepared prior to
new drain @nstruction. .lt is hoped ihat in preparing
such statements for drains that are eventually'goin[
to lake water to the lakes, the environmental-iripad
committee (proposed in part Vlll ol this report) would
take this erosion problem into consideration and have
some @mments made regarding the possible effect
of the drain on increased shorelinl erosion.

(G)
co

A SUGGESTED REGIONAL OR
UNTY DRAINAGE COMMISSION

It has already been recommended that one or more
municipalities may appoint a single qualified drainage
superintendent to look after all the drain work in the
municipalities concerned. Arising from this, the
Commiftee also felt that some counties or regions
quite possibly might need and desire all the drainage
works in the area lo be administered by one body and
by one or more drainage superintendents as required.
It was,suggested that the county or region should
appoint and pay for a drainage commission that would
car4/ out all functions of a municipal council under
The Drainage Act. The authority ol this drainage
commission would extend lo those drains in lown-
ships where the townships had voted by byiaw to
turn over their responsibility to the county or regional
body.

Some counties have already considered this pos-
sibility and have indicated their interest by filing reso-
lutions with the Committee. lt is quite possible in
already established regions that agricultural land
drainage receives little or no attenlion because ol the
predominance of urban interests and urban elected
representalives. The Commlttee therefore recom-
mends lhat, where municipalities in a county or a
region agree and so authorize by by-law a county or
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regional drainage commission be organized to direct,
supervise, and control all drainage works in those
municipalilies that have agreed to lurn over their
responsibilities to the commission.

(H) BARRTERS TO AGRTCULTURAL
LAND DRAINAGE
Water naturally flows down grade with the force of
graviry, and is diverted from such nalural flow when
barriers such as furrows and dykes are placed in its
obvious path. Drainage works are built to carry this
flow to a proper ouilet in open channels or in under-
ground tiles, but these works musl also observe the
requirements ol gravitational flow.

. ln conslructing drainage works, conllicts inevitably
arise with olher structures and works, irrcluding raii-
ways, provincial highways, county and township
roads, Ontario Hydro lines, anl underground installa-
tions such as pipelines and telephone and telegraph
cables,

The Committee has definitely mncluded that all
such works are artificial baniers to both natural and
constructed drainage. Because they are barriers and
because they are artificial, the Committee contends
that the increase in cost occasioned in building the
drainage works by the very existen@ ol lhe barrier
must be assumed by the artificial barrier, whatever it
may be.

Precedent is to be lound in the Railway Act,
Revised Statutes ot Canada, 1970. Section 20&of the
Act clearly outlines the responsibility of railways to
make and maintain suitable water pipe, llumes,
ditches, and drains along each side of, across, and
under lhe railway in order to connect with the ditches,
drains, and watercourses lhat were on the land
through which the railway runs so as to afford a sutfi-
cient outlet. The Act slates that the natural, artificial,
or existing drainage or waler supply of the land ,,shall
not be obslructed or impeded by the railway." Thus,
the precedence as between railways and agricultural
drainage is clearly set out.

Section 210 of the Canada Railway Act also p,ro-
vides that wherever an act of a provincial legislaiure
males possible proceedings by any municipatity or
landowner for any drainage work across the property
of any other landowner, then similar proceedings may
be taken at the option ol the municipality or tandowner
lor drainage works across the lands of the railway
company. lf proceedings are laken with respect to a
railway under this section, the provincial drainage
laws apply to railway company lands to the same
extent the laws apply to any other landowner. This
seclion also provides that the costs ol the drain
across or through the railway be borne by the com_
pany and in all cases shall be based on the increase
ol the cost of such work caused b!/ the construction
and operation of the railway.

Almost the same precedent applies in the case ol
pipelines. ln 1962, the National Energy Board held a
hearing in London, Ontario to discusi the application



Hi-:1
1.:: -.

I'. Jij.: 
a

i. .
1-

,r..:. ,

of lnterprovincial Pipelines Ltd' to take their line

i61ot"- in" nna" ol southwestern Ontario and to
a.t.rritt the line's relationship to lhe numerous

Gicutturar drains with which it was going to interfere

or-irorO". The company stated at the hearing that it
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irp.rrd lo lay ils pipe so that it would not inter-
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any existing municipal drain or any planned

municipat drain of which it had knowledge, Where an

existing line interfered with a municipal drain, lhe
company agreed to lower ils existing lines so lhat it
woud ml interfere.

At lhis hearing, the Province of Ontario supported
th€ concept of making lederal pipelines subiect to
provincial drainage laws in much the same manner as
oullined lor railwaYs'

The National Energy Board Act subsequently was
amended and Sections 37 and 77 sel out lhe pre-
cedent that pipelines must give way to drainage works
where lhe two conflict. The National Energy Board
recentiy issued an order to Dome NGL Pipelines Ltd'
on the br.rilding ol a pipeline across Kent County. This
order requires lhe pipeline company, at its own
oxpense, lo take any neoessary steps to ensure lhal
its facilities do nol interlere either with any existing,
future, planned, or unplanned municipal drainage
systems or with any existing or future privale drainage
systems. This order seems to sel out the lact that the
drains lake precedence where pipelines interfere with
drains.

Conllicts arising from roads of all levels and stan-
dards that cross agricultural drains and vice versa are
not as clearly resolved, The Drainage Act regards
roads as any other landowner and the engineer
assssses lhem as such in his reporl. A road is
assessed the increase in cost that occurs because ils
existence prevents the drain lrom having lree right ol
passage. Drainage engineers accept the theory that a
road is an artiticial barrier to the progress ol the drain,
and when they design a drain through or across a
road they asse$s to the road the additional costs
required by the road's being there. Although this is an
accepted practise among drainage engineers, there is
no dear authority in the Act permitting such an
assessment.

The opposing conlention is that il a municipal
drain is being dug through a road and there is no
discernible berbtit to the road lrom this new drainage
works, the road should nol be assessed.

The Committee believes that a road is an artilicial
barrier lo the natural llow and drainage of the land
and that ex@ss coss therelore should- be assessed
3qainst the road. ln the light ol the precedents estab-.
lished. with railways and pipelines, the Committee
reels ns views can be substanliated. The preemin-
ence of land drainage over all forms ol barriers is
accepted.

Road authorities should not be regarded as land-
owners bul ralher as any other public utility, and pro-
vision should be made in lhe provincial budget lorpayment

lo the Commitlee in some briels and submissions. lf
lhis were done, township and county road budgets
would be relieved of having to meet disastrously large
assessments lhat are a detriment to local mainle-
nance and road building programs.

At present, provincial highways are assessed the
cost ol passing the drain through the highway and lhis
assessmenl is turned over to the Municipal Subidies
Branch ol the Ministry of Treasury, Economics and
lntergovernmental Affairs. This Branch lhen pays, on
behall ol the Ministry ol Transportation and Communi-
cations, the assessment as set out by the engineer.
Where assessments are made against county and
township roads, the costs are paid out ol the county
or township road budgets, which are subsidized (up to
80 per cent in sorne cases) by the Ministry of Trans-
portation and Communications.

These subsidies are really a lorm of provincial aid
for upgrading and maintaining county and township
roads and are nol intended to linance drain crossings.
The Committee agrees wilh this view and believes
that it is really unlair lo have these budgets and subsi-
dies reduced by drainage assessments being debited
to the county or township road budgets. One costly
road crossing in a small township quite possibly could
severely cripple the road superintendent's plans for
the rest of lhe year.

The Committee therefore recommends that the
Legislalure appropriate funds into the budget ol the
Ontario Ministry of Agriculture and Food in sutficient
amounts to cover the present subsidy to county and
township road budgets lor necessary crossings of
counly and township roads by drains conslructed
under Tlre Drainage Act. ln addition, an amount
should be provided within the budget ol the Ministry ol
Agricullure and Food to provide for lhe payment of
assessments made against provincial highways and
the Minislry of Transportalion and Communications.
All payments on behalf of provincial, county, and
township road crossings should be paid out ol the
funds, and with the approval ol the Ministry of Agricul-
ture and Food.

ln laHing this report in June 1974, the Committee
wishes lo draw to the altention ol the Legislature that
it believes this recommendation urgently needs
almosl immediate implementation. This would require
that special procedures be undertaken and special
aulhority be given the Ministry ol Agriculture and Food
to immediately begin paymenl of ihese s0bsidies. The
Committee is informed that there is pre'sently in the
Province a sense of confusion and disturbance
among the municipalilies as to the disposition of their
road budgets lor 1974-75. The Committee, believes
that immediate attention to this recommendation
would clarity, in the minds of municipal officials the
e)'rtent ol their programs lor the resl of this year.

(r) RrvER FLOODTNG
During its travels, the Committee was made aware ol
two areas in northern Ontario where river llooding
caused damage to bordering agricultural lands and
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of crossing costs. This suggestion was made



seriously delayed farmers' spring operations. lt was
evident trom discussions with local municipal officials
and farmers that the cost of works lor effective flood
control would be expensive and was beyond the
linancial capabitity of the municipalities and tanO-
owners involved. While river flooding as such was not
within the Committee's terms of reference, the matter
was still brought to its attention, and il feels some
comment is necessary on the solution to the problem.

The Committee believes that such river flooding as
was brought to its attention in northern Ontario is the
responsibility of the Ministry of Natural Resources
through the Conservation Authorities Branch. The two
areas involved are not now within the iurisdiction of a
conservalion authority, making it ditficult to solve their
problem until a conservation authority is organized in
the areas where the flooding occurs. Still, the Com-

mittee feels that this is the only practical solution to an
obviously troublesome situation.

The chronic flooding along the South Nation River
in eastern Ontario was also drawn to the Committee's
attention. There is a conservation authority on the
South Nation River and the Committee feels it is this
authority's responsibility to take care of the flooding
problems. lt is possible that corrective measures on
the South Nation River may well be beyond the finan-
cial capabilities of both authority and ihe municipali_
ties. ll this is so, the Committee feels that, since the
area is so exlensive, an approach to the Government
of Onlario would evoke some support. perhaps a joint
provincial-municipal agreement could be arranged
and the necessary works constructed by the @nser_
vation authority. Such an agreement was devised
some years ago but rejected by the local municipali_
ties.

I
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XIX" WATER MANAGEMENT - A PLAN FOR THE FUTURE

The Commitlee was impressed with lhe submissions
received lrom the Commitlee of Chairmen ol the
Conservalion Authorities of Onlario and from the
Grand River Conservation Authority. The central
theme of ihese briefs revolved around lhe theory and
practise of waier management. Both briefs deplored
the fragmentation of control over water as a resour@
in Ontario and suggested that the conservation
authorities were being hampered in their responsibil-
ities as watershed managers when they had little or
no control or input into the planning of agricultural
drainage.

The numerous pieces of legislation on the Ontario
statute books that seem to conflict with The Drainage
Act have already been mentioned but this compilation
also indicales an overlapping of jurisdiction and con.
fusion among authorities as to where jurisdiction lies.
One conservation authority indicated to the Com-
mittee that in its opinion the position could be held
thal a conservalion authority must issue a permit
belore any drainage works could be constructed. As a
solution to the conflicts, the Chairmen of the Conser-
vation Authorilies recommended that, since drainage
is only one aspect of waler management, it must logi-
cally be viewed as part of lhe total water management
program in a watershed. The Chairmen's brief con-
tended that, in order to bring drainage into the total
watershed management program, the plan oullined in
the briel was to be implemenled by the Conservation
Authorities of Ontario in co-operation with the Ministry
of Agriculture and Food, the Ministry ol Natural
Resources, the Ministry ol the Environment, and the
local municipalities. The Committee is gratelul to the
Chairmen ol the Conservation Authorities lor having
brought these basic concepts to its attention.

Florida
The idea of total watershed management that
includes land drainage was not forgolten and was
again lorcibly brought to the Committee's attention
when it visited the State of Florida in 1973.

Florida had recently passed legislation entitled
The Florida Water Resources Act, 1972, in which the
lollowing policy was declared: (1) waters in the State
are among its basic resources and such walers have
not heretofore been conserved or lully controlled to
realize their full beneficial use; (2) it is turther declared
to be the policy ol the Legislature to provide for the
managemenl ol water and related land resources.

The Act then discusses provisions lor promoting
conservation and utilization ol water and lor the devel-
opmenl and regulation of dams, reservoirs, and other

works to provide water storage, to handle flood, ero-
sion, and drainage damage, to preserve natural
resouroes, to promote recreation, and to maintain the
navigability ol river and harbour waters.

The legislation also recognized that Florida's water
resources problems would vary from region to region
bolh in magnitude and complexity. The Legislature
therefore intended to vest in the Department of Nal-
ural Resources the power or responsibility to ac@m-
plish the conservation, protection, management, and
control ol the State's waters with sutficient flexibility
and discretion to accomplish these ends through
delegating appropriate powers to the various water
management districts. The legislation gives to the
Department ol Natural Resources the responsibility of
developing a water-use plan lor the integrated and co-
ordinated use and development ol Florida's waters.

Another sction of the legislalion created and
divided the whole State into live water management
districts, two of which were already in existence
belore the legislation was passed. The Act specilically
slated ihat it was the intent of the Legislature that all
territory in the State should be included in water
management districts.

The Committee met with senior otficials of the
Department ol Nalural Resources who explained the
workings ol the new Act and the new ground they
were breaking to bring the State's total water
resources under the management and control ol one
department of government. The Commitlee also met
with Representative Jack Shreve, a member ol the
Florida Legislature who had been responsible lor
developing the bill and taking it lhrough the Legisla-
ture. Mr. Shreve described to the Commiftee the
complicated procedure by which legislation is drafted
and processed through the Florida Legislature.
Although the procedure was long and arduous, he
was gratetul to the many oflicials, institutions, and
agencies that agreed with his thesis that waler man-
agemenl should be controlled by one government
agency and not be allowed to proliferate and continue
under the auspices ol innumerable agencies and
bodies.

Nebraska
The Committee was informed through discussions
with lederal otficials in Washington, D.C. that a move
similar to Florida's had been undertaken by the State
ol Nebraska. There is now a Nalural Resources
Commission in Nebraska which develops and controls
all programs dealing with soil and water conservation,
watershed protection, overall planning, tlood plain
management, elc.
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This Commission was established as a result of a
sludy by a predecessor Commission that had been
ordered by lhe Legislature lo prepare a water plan
involving the whole State.

ln directing that such a plan be developed, the
Legislature recognized thal the State's economy
depended primarily on its soil and waler resources.
Therefore, the study's primary oblective was to
ensure lhat lhese resources be wisely developed for
the maximum benefit of lhe citizens of Nebraska.
Since the developmenl of Nebraska's natural
resources had seemed fragmented, lhe study recom-
rnended that the units of local government which were
responsible for resource development should be
modilied, combined, improved, and empowered lo
meet present and future n€eds. Part of lhe study
wtrich developed the State water plan recommended
steps to tfle Legislature that were necessary to over-
come the obstacles lo resource dev.elopmenl arising
from cumbersome and outdated local organizational
arrangemenls. ll is interesling lo note that bolh
Florida and Nebraska have come to the perhaps
painful recognition thal their present organizaiions
and slruclures are inadequale to meet modern needs.

h was found thal Nebraska had fourteen different
types of special purpose districts with responsibility in
water and land resource development. This resulted
from the patchwork development of legislation over
lhe. years dealing with such mailers as irrigation,
drainage, flood control, ground-water conservation,
and mosquito control. The Commission carrying out
this study was confused by the number of locat dis-
tricts and had great difficulty determining their location
and number. lt was eslimaled, however, thal at leasl
fOQ ot these special purpose districts were organized
in Nebraska, wilh almost 1OO in one counly some-
limes. This tabulation was made in January 1069. The
sludy also pointed out the many delecls ol lhis frag-
menled organization ol water management districta.
Many of them were too small and did nol have ade_
quaie financial capabilily and many overlapped, with
an obvious lack of responsib'ility in many cases.

The final report to the Legislature of Nebraska out-
lined the alternative courses ol action, with lhe main
recommendation being that the single purpose dis-
tricts be made into multipurpose districts. This
required the State Legislature to eliminate the ena-
bling legislation and replace ir by legislarion with a
mullipurpose base. Accordingly, it was recommended
thal there be nalural resource districts authorized lo
c€lrry out and sponsor all knovrrn programs lor
resource development, The study pointed out that
these dislricts could be eslablished on the basis of
either river basins or common problems. Some con-
sideration was given to setting up the districts on the
basis of river basins, but it was decided to delineate
the districts in which mos! or all residents had a
common interest. Because the latter was more easily
determined, it was recommended in lhe sludy.

The main recommendation $/as that lhe State of
Nebraska should enact legislation to creale nalural
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resource districts whose objectives should be lo carry
out waler and land resource development on the local
level. The major areas ol concern were flood control,
drainage, rec'reation, water supply, irrigation, pollution
control, wildlife preservalion, watershed proteclion,
lorestry and range management, flood plain zoning,
and soil conservalion,

The second recommendation was that the legisla-
lion should consolidate all of the State's existing soil
and water districts--+ural water districts, drainage
dislricts, reclamation districts, and irrigation districts. lt
recommended a Slate Commission that would have
responsibilities related to the 15 or 20 local natural
resource districts.

This Committee feels that there obviously is much
to be learned in the cGordination and management of
water resources by studying the experiences of
Florida and l{ebraska,

Manltoba
Closer to home, lhe Committee discovered thal the
Province of Manitoba had taken steps along similar
lines. For many years, water conlrol and conservation
in Maniloba had been lhe responsibility of the Depart-
ment of Agriculture and Conservation, but in 1972,
this responsibility was transferred to the Department
ol Mines, Resources and Environmental Manage-
menl.

A clear definition and division of authority noar
exists between the Province and the municipalities
with regard lo the vasl system of drains and flood-
ways which had previously been the responsibility of
many municipalities throughout Maniloba. A similarity
to Nebraska's background may be noted here in lhal
lragmented municipal laws were leading to confusion
and a multiplication ol responsibililies. One of the tirst
things Manitoba did to dear up lhe confusion was to
develop a provincial waterways policy. As a result, lhe
natural walershed areas in the Province were oullined
and their boundaries established. Walenarays were
lhen designated and c-lassified through the ap-plication
of certain criteria. Drains and waterways of a specilied
order were lhen declared to be a provincial responsi-
bility, and lhus the first steps were taken to dear up
the confusion. Other drains of other orders were the
responsibility ol the municipalities or of districl organi-
zations.

The Committee visited Maniloba in September
1973 and spent tlree useful days studying the pro-
gram there. The Cornmittee also visited the first of the
c€nservation distrids that had been established under
lhe legislalion. The Committee was lavourably
impressed not only with the structure of the adminis-
lering Department and the Water Resourcds Branch
but also with the overall nature of the philosophy as
expressed by lhe ofticials it met.

Certainly it is dear that in water resources develop-
rnenl in Manitoba, every possible area is controlled
and adminislered by one agency and one departmenl.
These include tlood control, drainage, water lor agri-
culture, irrigation, ground-water control, waler power,
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municipal water supply, and water resources involving
,ecreaiion, lish and wildlife.

Manitoba's Watershed Conservation Districts Act

has a concepl of total watershed management and is
the basis for a coordinated, long-range, co-operative
approach lo water control and to resour@s manage-
ment in general. The whole problem is treated by
considering the watershed as a single entily rather
than as a series of individual or artilicial segmenls.
The watershed is regarded as a community of people

and the resources that support them, and the health
and welfare ol this community depends on good

management of the watershed.

The Act has been on Maniloba's statute books for
some time, but iust now is coming into more general
and wide-spread use. The obiective ol the Act is "to
promote the conservation and control of the water
resources within the district and for thal purpose, to
study, undertake and put into effect, operate and
mainlain a scheme in respect of a district for the
purposes of conserving, controlling, developing, pro-
tecling, restoring and using - (a) the water resources
within or available to the district; and (b) the lard,
forest, wildlife and recrealion resour@s within the
district as may be necessary or incidental to the
achierement of these dms anC obiectives."

The Commitlee met with otticials ot the Whitemud
Watershed Conservalion District, which covers an
area of 2,400 square miles on the east side of Riding
Mountain. This district has been lormed and is man-
aged by local people and is suppoded by the neces-
sary technical staff from the Province,

The Committee was impressed with the presence
and co-operation of many technical people and the
interdisciplinary nature of the technology available
such as from engineers, biologists, and agriculturists.
lf watershed management is to be fully etfective,
obvior.sly many people must be actively involved.
Technical and prolessional people must be concerned
with the effects their proposals have on the entire
well-being ol lhe watershed. They must be conscious
ol lhe affected interests; they must be visionary and
must accept people of olher disciplines in planning all
aspecls of good water managemenl. The only goal
must be to make the proiect work, The engineer must
be conscious of the related work of the biologist, the
soils exped, the wildlife manager, and the forester. All
must be jointly involved in making decisions and poli'
cies and in implementing tl'em, Municipal councillors,
the individual landonners, and provincial politicians
must also be involved.

After looking at Maniloba's legislation and pro-
granrs, it was obvious to the Commiltee that this Prov-
inoe had a worthwhile program lor the co-ordination
and ralional development of water resour@ manage-
rnent.

The United Kingdom
ln the United Kingdom, The Water Act of 1973 out-
lines a national policy for water. This Act is the result
of many years of studying lhe need for reorganizing

water and sewage services and was the qJlmination
of many years of sludying the problem of overlapping
local organization and the proliferation of boards,
agencies, and councils. For years, there had been a
Central Advisory Water Comniittee, wttich was com-
missioned'in September 1969 to consider hory the
functions relating to waler conservation, waler
resources management, waler supply, sewage dis-
posal, and pollution prevention lhat were being exer-
cised by river authorities, public water undertakings,
and sewer and sewage disposal authorities could best
be organized and to make recofitmendations. Their
report was tabled in April 1971 and includes an inven-
tory of the various Vpes of boclies associated with
water management. The report argr.ed for oraerall
planning. The conflicts of interest which hinder such
planning were examined and a plan was sel out for
necessary co-ordination in the fulure. The Committee
recommended a national water authority and empha-
sized a certain urgency in ensuring adequate water
supply.

While land drainage as such was nol within the
Advisory Committee's terms ol reference, it was
obvious that land drainage would be affected by any
proposals the Committee made. The Committee
therefore noted in its report that the impact of its
proposals on land drainage must b€ given due weight.

The Committee's maior recommendatton was lhat
there be a national water authority and that lhere be a
number of regional water authorities. As a result of
this study, The Water Act of 1973 was passed and
received Royal Assent in July 1973, representing a
radical restrucluring ol the management of water
services in England and Wales.

It was expecled that the proposals under The
Water Act would come into effect on April 1,1974,
when new local authorities would come into existence
and the smaller authorities would disappear.

The Act linally decided on nine regional water
authorities in England and one in Wales to be respon-
sible for waler and sewage lunclions formerly carried
out by more than 1,500 separale local authorities. The
new authorities are responsible for water resources
and supply, sewage, and sewage disposal, pollution
prevention, land drainage and llood protection, fisher-
ies, recreation and the amenities of the use of lheir
water space, and some cases ol navigation.

It is reported that these authorities will employ 75,000
people and have an annual revenue ol about 350 mil-
lion pounds and an investment budget of 300 million
pounds annually.

At the national level, there is to be a National
Water Council consisting ol the chairmen of llte ten
water authorities, an overall chairman, and other
appointees of the governmenl. The main duty of the
National Water Council will be lo advise the govern-
ment on national water policy and to provide the
regional water authorities wilh a forum for discussing
common problems, for developing and disseminating
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unitorm policy and practises, and lor providing
common services.

The Water Act gives the Secretary of State for
Environmenl and the Secretary ol State for Wales the
responsibility of securing the execution of a national
policy for waler conservation, water supply, sewage
and sewage disposal, pollution control, and recrea-
tional use of water. The Minister of Agriculture, Fish-
eries and Food relains the responsibility for land
drainage and salmon and lresh water fisheries,
Schedule 5 of the Act has direcl reference to land
drainage and calls for the organizalion of regional
land drainage committees in each regional water
authority, These committees are concerned wholly
with land drainage and are represented by their
chairman as one of the members of the regional water
authority appointed by the Minister ol Agriculture,
Fisheries and Food. Under these regional land
drainage committees, there are to be local land
drainage committees which are to be responsible for
any local land drainage scheme.

Summary
Under its lerms of relerence, this Committee was
concerned throughout its two years of study mainly
wilh the administration ol the various drainage acts in
the Province of Onlario. The Cornmittee's research
quickly provided inlormation that other jurisdictions
were dealing with land drainage and water problems
in a completely new and interesting manner. li is sig-
nificanl to note that all four of the lurisdictions in the
preceding discussion had made very re@nt major
changes in legislation to consolidate their legislation.
Their thinking and philosophy regarding water prob
lems centred on one bocly with one control lor all
aspects ol water management.

The Committee is acutely aware thal there still
tends to be considerable lragmenlation of control over

water in Ontario. Appendix lll to this report lists some
20 pieces ol legislation in Ontario which have refer-
ence to water and water conlrol. Water quality is the
responsibility of the Ministry of lhe Environment.
Water quantity and conservation is the responsibility
of the Ministry of Nalural Resources. Agricultural land
drainage is the responsibility ol the Ministry ol Agricul-
iure and Food. lt appears to this Committee that
Ontario is lagging behind the other jurisdictions it
examined in the development of water resources
managemenl.

As a program for the future, this Committee
would therefore recommend, that the Government
ol Ontario establish a task force or committee to study
the future management ol water in the Province, with
one ol its terms ol reference being the possibili! of
consolidating lotal water control in lhe Province into
one ministry.

The Commitlee was impressed with the develop-
ment ol such a plan in the United Kingdom and
egually impressed with The Water Aci of 1973, where
total control of water management was given to the
Secretary of State for the Environment and to the
Minister of Agriculture for his segment of responsibility

- namely, land drainage. This was possibly a political
compromise which for some reason was deemed
appropriate in the United Kingdom. This Committee
does not believe thal such a compromise would be
necessary in Ontario and hopes that ihe result of the
study of the proposed task force or committee would
be a recommendation that would consolidate the total
control of water resources in the Provirice in one
ministry. Since water knows no political boundaries,
since the quantity ol water cannot be divorced from
the quality ot water, and since agricultural land
drainage has some impact on both quantity and
quality of water, these matters should be under the
control ol a single ministry.
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