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Abstract

According to the Manitoba Environment Act. Classes of Development Regulation 164/88_
the construction of transmission lines of less than [ 15 kV capacity does not require a formal
environmental assessment. However. Manitoba Hydro voluntarily assesses the biophysical and
socio-economic impacts of sub-transmission line (66 kV) development in a process referred to as
environmental self assessment. As many assessments must be performed by Hydro on many low
voltage projects, the self assessment procedure must be consistent, efficient, and economical.

An expert system is a computer program that can be programmed with expert knowledge
and be used as a decision support tool. Expert systems give non-experts access to an expert's
knowledge. and give experts a source of supplementary information. The use of expert systems
technology should be well suited to making assessments consistent, efficient, and economical.

This study addressed the feasibility of using expert system technologies to assist in the
environmental self assessment process for sub-transmission lines (66 kV) in the Rural Municipality
of Whitemnouth. Information was collected through a series of interviews and programmed into a
prototvpe expert system using the expert system shell VP Expert. The prototype system. PREASES.
contains: contact information for the various agencies: agency concerns: and the information required
to obtain the regulatory approvals for a sub-transmission line.

The study concluded that expert systems can be used to improve the environmental self
assessment process. PREASES predicted the approvals that would be required and made

recommendations as to how to obtain those approvals.
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Chapter One-Introduction

I.1 General Backeround

Manitoba Hydro is the principal producer and distributor of electricity in Manitoba. Most of
the electricity is produced by hydroelectric generating facilities located in the northem part of the
province. However. most of the demand is located in the South of the province.

To connect producer to consumer. Manitoba Hydro has constructed a network of electricity
transmission lines to link the generators in the North to the electricity consumers in the South. High
voltage electrical transmission lines of 115 to 500 kV transmit electricity from the generation
stations to the transformer stations. or between transformer stations. These high voltage lines are
termed transmission lines. Lower voltage lines. operating at 66kV, and known as sub-transmission
lines. transfer power from transformer stations to sub-stations or between sub-stations. Finally.

distribution lines, operating at 33. 25. or 12 kV. supply electricity to the consumer.

1.2 Conc

The following section defines four concepts as they are used in this document.
Approval: This term is used throughout the document to refer to permitting, and concurrence
procedures required by various government agencies. [t is not designed to refer to a formal approval
through a licencing procedure.
Environmental Assessment: Environmental assessment (EA) has been described as ~... a vehicle
for incorporating environmental considerations. along with conventional technical. financial. and
political considerations, in decision making (Gibson. [993). A complete environmental assessment
process may include up to eight stages. The process may begin with a pre-project land use
development plan produced by the community. The project will then be screened. The screening
process will identify projects that require formal environmental assessment as well as identifying any
low impact projects that may proceed without further pre-development assessment. [f further
assessment is necessary, well focused guidelines will be written or scoped for the Environmental
[mpact Study (EIS). A baseline study will be conducted to determine pre-project conditions. The
EIS will be conducted according to the guidelines. A decision will then to made to determine whether
the project should proceed. Finally. the project must be monitored and its effects audited.

Formal Environmental Assessment: Formal environmental assessment is defined as following the



assessment process as detailed under the Manitoba Environment Act (1987) and the Canadian
Environmental Assessment Act (CEAA) (1993). Formal environmental assessments are generally
carried out on large scale or contentious projects with known or suspected environmental effects.
Certain projects. defined in the Acts and their regulations. do not require formal environmental
assessment.

Environmental Self Assessment: Environmental self assessment is a voluntary investigation of the
biophysical and socio-economic consequences of development. These assessments are carried out by
the project proponent. Self assessments are conducted to: i) ensure that the predicted consequences
of the development are within acceptable limits; i1) identify mitigation methods that will reduce any
impacts to acceptable limits: iii) and to identify when formal environmental assessments are
necessary. In this case. self assessments are performed on projects that do not require formal

environmental assessment.

1.3 Legislative Background

The development of electrical transmission lines are subject to government approval to

reduce any possible adverse environmental effects. The specific approvals process for transmission.
sub-transmission, and distribution lines vary according to the type of line and the environmental
sensitivity of the land over which the line is to cross.
1.3.1 incial ir

According to the Manitoba Environment Act (MEA) (1987) and the accompanying
Regulation 164/88 (1988), the construction of an electricity transmission line of greater than {135 kV
requires an environmental licence. The MEA does not mention electricity transmission lines of less
than II5 kV. As a result. the construction of these lines does not require any formal environmental
assessment under the Act (Pannell, B. Environmental [awver, Personal Communication, 1994).
However. at the discretion of the Minister of Environment. a sub-transmission or distribution line
may require an environmental licence. Assessments are most likely when unacceptable levels of

adverse environmental impact are anticipated.
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1.3.2 Federal Assessment Requirements

The requirements of the Canadian Environmental Assessment Act (CEAA) for low voltage
electrical power lines are well defined by CEAA and its regulations. According to the CEAA. a low
voltage line does not require an assessment unless the line is not excluded and it tnggers the Act.

All non-international power lines of less than 130 kV are excluded from the Act unless: 1)
the line is constructed on a new Right of Way (ROW): i} the poles are placed below the high water
line of a waterbody: or iii) a polluting substance might be released into a wetland that is covered by
water for three consecutive months of the vear (Part 3. Section 2 1. Exclusion list. Canadian
Environmental Assessment Act. Canada Gazette Part [l Vol. 128, No. 21). [f one or more of these
conditions are true, then the line will be subject to assessment, if a trigger exists.

Under CEAA., four triggers. or conditions that start the Act, exist. The most likely trigger in
the case of low voltage sub-transmission or distribution lines is a government decision on the Law
List. The Law List of CEAA details the legal decisions and approvals that may trigger the Act. The
most likely cases are: i) a leave under the Railway Act: ii) an approval under the Navigable Waters
Protection Act: or iit) an authorisation to harmfully alter. disrupt. or destroy fish habitat under the
Fisheries Act (Annotated Law List. Policy and Regulatory Affairs. Canadian Environment
Assessment Agency. 1995). [f one or more of the above triggers exists on a line that is not excluded.
then a federal environmental assessment known as a screening will be required.

It is important to remember with all of these assessment processes. that should the provincial
or federal environment minister deem it necessary, then assessment will be required. Ministerial

discretion is an element of all of these assessment acts.

1.4 Environmental Self m

Manitoba Hydro voluntarily investigates the biophysical and socio-economic consequences
of sub-transmission or distribution line development. Sub-transmission lines typically do not require
formal environmental assessment. These environmental self assessments are conducted to ensure
that the predicted consequences of the development are within acceptable [imits. or can be mitigated
to within acceptable limits, and to identifv when formal environmental assessments are necessary.

Manitoba Hydro conducts many environmental self assessments of this sort. The self

assessment process. although subject to ongoing refinement. is designed to identify areas that would



be adversely affected by sub-transmission line development. These assessments are generally
performed by professional staff with significant knowledge and experience conceming environmental
assessment. However, by using expert system computer technologies, it may be possible for
experienced technical support staff to conduct environmental self assessments for sub-transmission
lines.

1.5 Expe em

When faced with a potential environmental effect. a person with in-depth knowledge and
experience. or an expert. will be able to determine the best procedures to minimize negative
biophysical and socio-economic impacts (Tursman and Cork. 1992). Unfortunately, human experts
are not always available where they may be needed. An expert system is a computer program
designed to model the problem-solving ability of a human expert (Durkin. {994). The expert syvstem
does not replace the human expert, rather. it would provide the human expert with supplementary
information and give non-experts access to much of the expert's knowledge. The expert svstem
could also be used as a decision support tool.

L.S.1 Environmental Assessment Expert Systems

Expert systems have been applied to the field of environmental assessment. Geraghty
(1993) has identified four environmental assessment expert systems. These systems are under
development in several countries, including Canada, Japan. Portugal. and the United States. The
Canadian system is called SCREENER and was developed by Environmental and Social Svstems
Analysts Ltd. in Vancouver to assist in the EARP (Environmental Assessment and Review Process)
screening process. At least three other environmental assessment expert systems have been
developed. Expert systems have also been used in other environmental applications, including
monitoring and control of lakes (Warwick, Mumford and Norton, 1993). Although it appears that
expert system technology has not been applied to the environmental self assessment of sub-
transmission lines, the technology has been used in the environmental assessment and environmental

management fields.

1.6 Issue Statement
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An environmental self assessment expert svstem that incorporates the knowledge and

experience of experts will assist experienced technical staff in conducting part of the environmental

self assessment process for sub-transmission line (66 kV). once a preferred route has been
established.

1.7

jective

The purpose of this research is to investigate the feasibility of developing an expert svstem

to assist in the environmental self assessment of electrical sub-transmission lines (66 kV capacity).

Specific objectives include:

To determine the factors that are significant in the self assessment of sub-transmission lines
within the study area.

To investigate various expert system shells to determine their potential for use in an
environmental self assessment expert system prototype.

To develop an environmental self assessment expert system prototype.

To test the prototype on a fictional case on the Rural Municipality of Whitemouth to assess
its comprehensiveness.

To recommend whether expert systems are feasible to assist with environmental assessment.

1.8 Scope and Limitations

The research was conducted according to the following limitations.

The prototype was developed to identify the approvals and endorsements that should be
obtained prior to sub transmission line development. The system is not designed to be used
as a route selection tool. However, in its application, the system may identify problems
which are best addressed through route modifications.

The prototype was not designed to assist the user through the entire environmental self
assessment process. The prototype concentrates on the agency concerns and the agency
contact phases of the assessment.

The prototype was developed for the conditions that exist in the Rural Municipality of
Whitemouth. The study area does contain many characteristic features found throughout
Southern Manitoba including, areas of agricultural Jand. forested land. wetlands. streams and



6
nivers. railways. highways. towns. and roads. However. the svstem was not designed to
operate over all of Southern Manitoba. Not all of the features that characterize Southemn
Manitoba exist in the study area. and as such are not included in the svstem.

. The expert system prototype was based on the existing Manitoba Hydro process. A new sell’
assessment process was not developed.

’ Not all of the expert system shells cvaluated were examined directly. Determinations of
suitability were made from summary information about the shells. This summary
information was available from the literature and over the Internet.

. Manitoba Hydro general environmental protection measures for Transmission Line
Construction were assummed to be relevant for sub transmission line construction.

. Manitoba Hydro general environmental protection measures for Transmission Line
Construction were also assumed to continue to be considered as acceptable guidelines by
both Federal and Provincial authorities.

. The various external agencies contacted in the preparation of this report have devised
various recommendations for minimizing and mitigating the potential cffects of sub-
transmission line development. Although attempts were made to accommodate the

recommendations of all agencies, in some cases, it may not be possible to find a balance that

satisfies all parties.
1.9 Methods
1.9.1 Determination of Factors Significant to Self Assessment

To identify the factors that are significant to environmental self assessment, a literature
review and a series of interviews were conducted. Environmental assessment process documents.
Manitoba Hydro reports. and government publications dealing with transmission line development
provided a current understanding of the environmental self assessment process. Interviews were
conducted to obtain additional information, especiaily when information concerning specific
procedures was required.

A literature search assisted in determining an acceptable environmental self-assessment
process design. Manitoba Hydro environmental assessment and environmental self assessment

documents, and related government publications provided an understanding of typical environmental



self assessment process. Staff from the Manitoba Hydro Licensing & Environmental Assessment.
Design Division T&D outlined many of the requirements of the self assessment process (Rawluk. R
and Munro. W.. Licensing & Environmental Assessment. Design Division T&D. Manitoba Hydro.
Personal Communication, 1995). Supplemental information was obtained from class lectures and
interviews with environmental assessment specialists at the University of Manitoba (Punter. D..
Environmental Assessment Specialist and Botanv Professor. University of Manitoba, Personal
Communication. 1995 and Sinclair. A.J.. Environmental Assessment Specialist and Natural
Resources Management Professor, University of Manitoba, Personal Communication. 1993).

Detailed information on the specific modules of the environmental self assessment process
was obtained principally from interviews. Interviews were conducted with the government agencies
identified in Chapter Four. [nitial interviews were conducted by telephone. In several cases, in-
person interviews were conducted. Those interviewed were informed of the objectives of the research
and. when appropriate, were asked the following standard questions.

[. Will any form of formal approval be required from the department. or

organization, that you represent, for the proposed project to be constructed?

2. What steps must be followed in order for the approval to be granted?

2

. Will any information need to be supplied before the approval can be granted?

4. Are there any other issues of concern to the department, or organization. that you

represent?

5. How might these issues best be addressed? Does some form of mitigation exist

that would reduce the effect of the proposed project?

Although answers were obtained for all of the relevant questions. attempts were made to
keep the interview unstructured. Once the essential information had been obtained, the interviewee
was encouraged to discuss potential concerns and identify other individuals who might provide
additional information.

1.9.2 Expert m _Shell Selection

Expert system shells were evaluated according to the following criteria: availability of
support. and cost. Shells obtained from computer software stores and through the University were
analysed directly. Textual information about other shells was obtained from the [nternet. However.

the support available for the shareware shells found on the Internet was insufficient to warrant the



downloading of those shells. A detailed analysis was only performed on shells actually used.

The expert system shells were first subjected to a screening that determined whether the shell
could be suitable for this project. If detailed programming support was available and the cost was
under $150. the shell passed the mitial screening.

The shells that passed screening were then subjected to detailed investigation. Attempts
were made to code the prototype with each of the shells investigated in detail. The shell that allowed
the most efficient expert system programming was then selected.

L.9.3 Programming

The third objective was to program a prototype environmental self assessment expert
svstem. using the most acceptable shell. VP Expert was the shell used to program the system.
Manuals. tutortals. and knowledgeable individuals were consulted to assist in this process. A
prototvpe was then developed.

1.9.4 Test Case

The expert system prototype was tested on a hypothetical sub-transmission line in the

Whitemouth Municipality. The criteria used to evaluate its success were:

L. The prototype’s ability to determine the approvals and endorsements required to develop a
sub-transmission line in the case study area.

)

The prototype’s ability to provide general information. agency concerns. and recommended
construction practices for a sub-transmission line in the case study area.

A prototype capable of meeting these criteria would be considered successful. The system
was run and its output recorded on hard copy.



Chapter Two-Environmental Assessment

2.1 Whatis Environmental Assessment?

Environmental assessment (EA) has been described as ... a vehicle for incorporating
environmental considerations. along with conventional technical, financial. and political
considerations. in decision making (Gibson. 1993).” Environmental assessment is a process for
identifving the likely consequences for the biogeophysical environment and for man’s health and
welfare of implementing particular activities and for conveying this information. at a stage when it
can materially affect their decision. to those responsible for sanctioning the proposals (Munn. 1979).
This definition was completed by Davies & Muller (1983) by extending this definition to cover
socio-economic effects. Other authorities call environmental assessment a planning and decision
making tool used to achieve the overall goal of sustainable development, or development that meets
the needs of present generations without compromising the needs of future generations (Canadian
Environmental Assessment Agency, Banff Environmental Assessment Office. 1996). In short. EA is
a way of making decision-makers aware of the biophysical and socio-economic impacts of their

decisions.

2.2 Why Environmental Assessment?

The publication of Rachel Carson’s Silent Spring in [962. and its focus on the man’s
destruction of the environment marked the beginning of the era of concern for the environment. Both
air and water pollution had become issues of serious concemn. Photochemical smog and other forms
of air pollution were beginning to damage crops and affect human health in the Los Angeles area.
Oil spills off both coasts of the United States fouled beaches. killed wildlife, and ruined people’s
vacations. And oil was not the only thing fouling the waters. The dumping of untreated human
waste into lakes, rivers, and oceans triggered massive algal blooms and huge fish kills. Phosphorus
laden detergents exacerbated these algal blooms and contributed to the “death” of Iakes such as Lake
Erie. Overseas, the famed German forests were beginning to die, victims of the Waldsterben (forest
death). People across the developed world were beginning to demand that these environmental
problems be cleaned up and steps be taken to prevent such occurrences.

Bv the late [960°s the environmental consequences of this type of development on the
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biophysical environment had became apparent at a time when society s environmental consciousness
was rising. People began searching for methods of preventing environmental catastrophes.
Environmental assessment offered a way of preventing future problems by predicting potential
environmental impacts in the planning stages of development before irrevocable decisions were
made. Environmental assessment also provided a means of outlining recommended mitigation
opportunities for minimizing adverse impacts. By identifying concerns, suggesting alternatives. and
taking advantage of opportunities for mitigation. environmental assessment can protect the
biophysical environment, while allowing appropriate development to continue.

However. it soon became apparent that more than the biophysical environment was affected
by development. The socio-economic environment. or the people in the area, were also often affected
by developments. For example. the Mackenzie Valley Pipeline Inquiry found that the construction
would affect both the biophysical environment. and the socio-economic environment. or “the life.” of
the First Nations people of the area (Gamble, [978). Socio-economic assessments are performed to
inform decision makers of the socio-economic consequences of their decisions. any possible
mitigative measures, and alternatives to those decisions.

A final purpose of environmental assessment is to provide the public with an opportunity to
provide input into the assessment process. The public often has important information and insight
into the effects of a development that is of value in the planning stages of a project. The public
consultation process also offers the project proponent an opportunity to inform the public of the
proposed project. The whole assessment process may be less controversial and the eventual decision

better received. when the public is informed of the project and given an opportunity to become
involved.

2.3 Environmental Self Assessment

Environmental self assessment is a voluntary process in which the proponent of a project
undertakes a study designed to identify and mitigate any potential negative environmental
consequences of that project. Self assessment determines whether a formal environmental
assessment is warranted or required. It can be considered to be a small scale environmental
assessment designed to address environmental concerns for projects that do not meet the initial

requirements for conducting a formal environmental assessment.
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Both environmental self assessment and formal environmental assessment are performed for
the same reasons. Environmental assessment and environmental self assessment give decision
makers the tools thev require to identify negative environmental consequences. Environmental self
assessments also improve the proponent’s overall planning process by identifying issues in the
consultation phase that the proponent might not have been aware of. By incorporating these issues
into the project at an early stage. the proponcat will beacfit by having a better planned project that
will be less likely to be derailed by unforeseen issues.

2.3.1 Under wh nditions are environmental self a ments performed?

Environmental self assessments are performed when formal environmental assessments are
not required by government. Since this practicum is concerned with sub-transmission lines, this next
section will focus on the circumstances that determine whether formal environmental assessments are
required. and when environmental self assessment is an option.

2.3.1.1 Provincial ment iremen

The Manitoba Environment Act requires that major projects. including many electrical
transmission lines. undergo an environmental assessment before they can be licensed for
development. Regulation 164/88 (Classes of Development) of the Environment Act outlines the
tvpes of projects that require assessment and licencing while Regulation 163/88 (Licencing
Procedures) outlines the environmental assessment procedures required for licencing. According to
the Act and regulations, developments fall into three classes. In increasing order of potential
environmental effect: they are, classes 1, 2, and 3. For example, under these regulations, power
transmission lines of 115 kV and over but not exceeding 230 kV are considered to be Class 2
developments. Transmission lines of greater than 230 kV are considered Class 3 developments.
Projects not defined in these regulations only require assessment if significant environmental impacts
are expected or if assessment is demanded by the public. In most of these cases. the assessment of
developments not mentioned in the act or in the regulations is left to the proponent’s discretion. As
transmission lines of Iess than [15 kV capacity are not mentioned in the Classes of Development
regulations. such developments usually do not require any formal environmental assessment under
the act. As a result. sub-transmission lines are candidates for environmental self assessment.
2.3.1.2 Federal Assessment Requirements

Under CEAA, the following four conditions must be true if a development is to require



assessment.
L. The project must either be a physical work or be on the Inclusion List. The Inclusion List is
a list prescribing physical activities and classes of physical activities not relating to physical

works that may require an environmental assessment.

I~
H

The development must not appear on the Exclusion List.
A Federal Autherity must be present.

4. A trigger under Section 5 of the Act must be present.

b2

Under certain circumstances. all of these conditions will be true and sub-transmission lines
will require assessment.

Since a low voltage power transmission line falls under the definition of a project, i.e. ~..any
proposed construction. operation, modification, decommissioning, abandonment or other undertaking
in relation to that physical work...” (Definitions, Canadian Environmental Assessment Act), the first
of the four conditions is always met for low voltage power line development.

Some low voltage lines are excluded. All non-international electricity transmission lines of
less than 130 kV are automatically excluded from the Act unless: 1) the line is constructed on a new
Right of Way (ROW: ii) the poles are placed below the high water line of a waterbody. or iii) a
polluting substance might be released into a wetland that is covered by water for three consecutive
months of the vear (Exclusion list, Canadian Environmental Assessment Act). The whole line does
not need to be on a new ROW, etc. for the line to not be on the Exclusion List. For example. if a
line, or part of the [ine. is constructed on a new ROW, the line may be subject to screening.

The federal authority condition exists in all cases when the final condition. the Law List
condition, exists. When a decision must be made under the Law List. a federal authority under the
definitions in the Act (Definitions, Canadian Environmental Assessment Act), must exist to make
that decision.

The final condition is a trigger under Section 5 of the Act (Section 3(1) (a-d).Canadian
Environmental Assessment Act. Canada Gazette Part [T Vol. 128_No. 21). Under CEAA. four
triggers exist. The Act is triggered when: i) the Federal government is the proponent of the project:
it) the Federal government makes payments toward the project: iii) the project is constructed on
Federal land: or iv) the government must grant some forn: of approval on the Law List (Section 5([)
(a-d).Canadian Environmental Assessment Act, Canada Gazette Part [I Vol. 128. No. 2[. Eachof



these triggers will now be discussed in the context of sub-tranmission lines in the study area.

The federal government is unlikely to be the proponent for the construction of sub-
transmission lines. [n the study area chosen. Manitoba Hydro is usually the proponent of the project.
Thus the first trigger is unlikely to apply. The second trigger. financial contributions. is unlikely to
apply in this case. Since only direct transfers of money. not including tax incentives. trigger the Act.
the financial contribution trigger is unlikelv. Manitoba Hydro generally constructs sub-transmission
lines without financial assistance from the federal government. The third trigger, federal lands. is a
likely trigger in many cases. However, in the study area chosen, there are no federal lands to which
the Act refers.

The most likely trigger in the case of sub-transmission lines is that of a government decision
on the Law List. Although the Law List contains many theoretical cases in which the Act might
apply. there are three principal cases under which a line might be assessed. If an electrical
transmission line crosses a railway, then a leave, or approval, under the Railway Act may be
required. Leaves are not required in all cases. If a [eave is required, then CEAA will apply. Should
a line be constructed on, over, under. through. or across a navigable waterway. an approval must be
secured under the Navigable Waters Protection Act. Finally if fish habitat will be harmfully altered.
disrupted. or destroyed in the course of a work an authorization under the Fisheries Act must be
granted (Annotated Law List. Policy and Regulatory Affairs. Canadian Environment Assessment
Agency. 1995). The issuance of any one of the above approvals means that as a department of the
federal government must issue an approval on the Law List before the construction can take place.

[f an assessment is required, then the project must undergo screening. Although other types
of assessments are possible under the Act, screening is the most likely form of assessment. [fthe
sub-transmission line does not require a formal environmental screening, then the project may be a

candidate for environmental self assessment.
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2.3.2 Environmental Self Assessment Process Considerations

It is not an easy task to define an ideal environmental assessment process that is both cost
effective and efficient. as well as complete and inclusive. Complete and inclusive assessments of
complex projects may require months to years to complete. Less complex projects may not require
the same degree of assessment. The process must be appropriate to the project: comprehensive
enough that ail of the necessary components of the environment are evaluated. while being both cost
and time effective.

Before a sub-transmission line is constructed, a route selection and environmental self
assessment process must be undertaken. The steps in this process include: i) an acknowledgement
of the need for the project: ii) an examination of the environmental, socio-economic, and technical
factors in the project area: iii) the planning of the route: iv) an acknowledgement of the concemns of
the agencies: v) the contacting of the relevant agencies: vi) the collection of the information required
to make decisions: vii) the evaluation of the concerns and information and the drafting of
construction guidelines and recommendations, and: viit) the granting of the necessary approvals and
suggested endorsements. Although all of these issues are generally addressed. they need not be
covered in exactly this order. However. for the purpose of this study. the preceding order will be
used.

Step 1

Firstly. a need for the new sub-transmission line must be demonstrated. A new line may be
required to enhance system reliability, or to supply additional electrical power to satisfy an increased
demand.- -

Step 2

Two, the general area over which the line will pass must be established. Within this area.
environmental, socio-economic, and technical factors that may constrain or optimize sub-
transmission line development must be identified. Additionally, should development opportunities
exist, they should also be identified. In many cases, input should be sought from government and
non-governmental organizations to aid in determining these parameters.

Step 3

Three, the exact route of the sub-transmission line must be identified. Where possible.

constrains should be avoided and opportunities should be used.



Step 4

Four. the concerns of the various agencies whose jurisdictions may be affected by the sub-
transmission line development should be acknowledged. The concerns of both governmental and
non-governmental organizations should be considered whenever possible.
Step 5

Five. the development of a sub-transmission linc may affect existing factors in the
biophysical and socio-economic environment. Agencies responsible for these factors may have
certain concerns about the development. Agencies, both governmental and non-governmental. whose
jurisdictions will be impacted are contacted. For example. if wildlife may be affected by the line.
then the Wildlife Branch may have concerns regarding the construction of the line, and must be
contacted. Government department representivies in each department contacted should be asked
whether the proposed project complies with the legislation that empowers that particular department.
If the proposed development does not meet with the legislation, then the department should be asked
how the proposed project could be brought into compliance. Government departments should also be
asked how the proposed project could be designed with consideration for the environment. Non-
governmental organizations should also be asked whether the proposed project will negatively affect
their operations. and if so. how the proposed project could be designed to minimize these deleterious
effects. Non-governmental organizations concerned with the environment will also be concerned
with the proposed project’s potential effects on the environment. It is important that individual
landowners. whose property could be crossed or impacted by the proposed line be contacted.
Step 6

Six. information must be collected from the agencies contacted. The proponent generally
provides the agencies with contact information and is prepared to receive the information.
Step 7

Seven, the information collected must be analyzed and used to develop construction plans
and practises for the development. Ongoing consultation will the respective agencies will assist the
proponent in developing plans that will fulfill the requirements of both the agency and the proponent.
For example. if contact with the agencies responsible for fisheries (in Manitoba, the Federal
Department of Fisheries and Oceans. and the Provincial Fisheries Branch of the Department of
Natural Resources) determines that a certain stream to be crossed by the line contains fish habitat.



then a construction plan should be drawn up that will reduce or prevent possible damage. Su¢ha
plan could restrict vehicle traffic in the stream bed and suggest that the construction be timed to
avoid certain critical periods when the fish are especially vulnerable.

Step 8

Finally. all necessary government approvals and suggested government and non-government
cndorscmicnts arc requested. With early notification and ongoing consultation, potential concerns
should be successfully resolved. Approvals should then be issued without problems. Notification
and consultation will also assist in obtaining the endorsement of other agencies that may not have
direct permitting authority but should still be contacted.

This particular study has concentrated on steps four and five of the process. The agencies’
concerns are usually with the potential effects of the development and will generally assist the
proponent in reducing any possible negative effects. The specific concerns of each agency contacted
will be explored in greater detail in Chapter Four of this report.

[n the Manitoba jurisdiction, at minimum. the following government departments and
organizations should be consulted: the Environment Department, the Historic Resources Branch. and
the Policy Co-ordination Branch of the Department of Natural Resources. In some cases, other
departments will be involved, including: the Department of Energy and Mines, Department of
Highways. Rural Development. and other branches of the Department of Natural Resources
including, Fisheries, Forestry, Lands, Parks, Water Resources. and Wildlife branches. Regional
branches of the above departments may also be involved in some cases. Depending on the location
of the proposed project, one or more of the following federal government departments should be
contacted: the Canadian Environmental Assessment Agency (CEAA) of Environment Canada, the
Department of Fisheries and Oceans (DFQ), Indian and Northemn Affairs Canada (INAC). the
Canadian Parks Service, and Transport Canada.

In Ontario, most electricity transmission lines of less then 115 kV require no formal
environmental assessment (Class Environmental Assessment for Transmission Facilities
(Preliminary), Environmental Services and Approvals. Ontario Hydro, 1996). However, as in
Manitoba., a self assessment process is conducted (Bradley. B., Ontario Hydro Transmission Projects
Division, Personal Communication, [996.) The same federal, municipal, and First Nations
departments and organizations are generallv contacted as were contacted in Manitoba. The following




provincial departments are consulted in all cases: Citizenship, Culture and Recreation. Economic
Development. Trade and Tourism. Environment and Energy. Municipal Affairs and Housing. Natural
Resources. Northern Development and Mines. and Transportation (Class Environmental Assessment
for Transmission Facilities (Preliminary), Environmental Services and Approvals. Ontario Hydro.
1996). In certain cases. other departments may be contacted. These include: Agriculture. Food and
Rural AfTairs. the Niagara Escarpment Commission. and the Ontario Native Affairs Secretariac
(Class Environmental Assessment for Transmission Facilities (Preliminary), Environmental Services
and Approvals, Ontario Hydro, 1996).

In Saskatchewan, according to S. Saylor (Supervisor, Environmental Studies. SaskPower.
Personal Communication. 1996) electricity transmission lines of 72 kV or less. referred to as
distribution lines. do not usually require formal assessment. In most cases. that do not involve
crossing sensitive or valued terrain. an internal SaskPower screening that ensures legislative
compliance and environmental consideration will suffice. This screening, similar to a self assessment
process involves contacting the same federal. municipal departments as in Manitoba and Ontario.
Appropriate non-governmental organizations are contacted. A number of provincial government
departments are also contacted. These include: Community Planning and Development Services. in
Southern Saskatchewan, or Northermn Development Services, in Northern Saskatchewan:
Environment and Resource Management, Assessment, Fisheries, Forestry, and Wildlife Branches:
Heritage Branch - Archeological Resource Management: Indian and Metis Affairs Secretariat: Lands
and Regulatory Management Branch - Saskatchewan Agriculture and Food; Regional Public Health
Officers - Saskatchewan Health; and Saskatchewan Highways and Transport (Saylor, S., Supervisor.
Environmental Studies. SaskPower. Personal Communication. [1996). Consultation with these

departments should help to ensure a smoother approvals process.



Chapter Three - Expert Systems

3.1 What are Expert Systems?
Durkin (1994) defines an expert system as ~a computer program designed to maodel the

problem-solving ability of a human expert. An alternative definition describes expert systems as
~.interactive computer programs incorporating judgement. experience. rules of thumb, intuition. and
other expertise to provide knowledgeable advice about a variety of tasks™ (Simonovic and Barlishen.
1987). Expert systems attempt to model an expert’s knowledge and reasoning on the subject in

question.

3.2 What can Expert System ?

As functional expert systems simulate the problem solving ability of an expert, the expert
svstem makes much of the expert's knowledge portable. The system could be used to supplement an
expert. and to act as an assistant. This is the most commonly used application of expert systems
(Durkin. 1994). Many of these types of systems are designed to assist an expert in performing a
routine function and to enhance the expert’s productivity. Some expert systems have been designed
to replace an expert (Durkin, 1994). Although these types of system exist, most expert systems
assist the professional rather than replacing them.

Expert systems do not work with all types of problems. They are most useful when applied
to well defined problems with available solutions (Bramer, 1992). When the problem is poorly
defined or novel, the expert system approach will not work. Expert systems work especially well
with procedural and heuristic knowledge. Rules and procedures are examples of how procedural
knowledge can be incorporated into an expert system. Heuristics are rules-of-thumb that are usually

derived from experience, and they can be incorporated into an expert system.

3.3 Ex m k?

This section is designed to give the reader a brief introduction to the components of an
expert system and how expert systems process information. The section will not delve into the
subject in detail, but will provide a general overview of the components and functioning of expert
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svstems.
3.3.1 The Knowledge Base

The expert system must model the expert’s knowledge of the subject. The expert’s
understanding of a well focused subject area is termed domain knowiedge (Durkin. 1994). The
domain knowledge is contained in a part of the expert system known as the knowledge base. To
encapsulate the information 1n the knowledge base, the information must be phrased in a tormat that
the computer will be able to process. This process. known as knowledge representation. has also
been defined as the method used to encode knowledge in an expert system's knowledge base (Durkin.
1994). The person responsible for representing this knowledge and developing much of the system
is termed the knowledge engineer.

However, before knowledge representation may begin, the knowledge engineer must
consider the type of information that is to be processed. Different types of knowledge may require
different methods of knowledge representation. Durkin (1994) discusses five main types of
knowledge: procedural, declarative, meta-knowledge. heuristic. and structural. Procedural
knowledge is knowledge about how something is done. Declarative knowledge describes what is
known about the subject and can be expressed in simple true-false statements or in a list of
statements about the subject. Meta-knowledge is knowledge about knowledge. [t is often used to
find the best way to solve or simplify the problem. Heuristic knowledge is the term given to the
knowledge derived from experience with the subject. It is often a collection of rules-of-thumb that
will vield a quick and workable solution most of the time. Finally, structural knowledge describes the
expert’s mental structure of the problem. It is often composed of rule sets. and concept to object
relationships.

One common method of representing knowledge is by using rules. Such a system is called a
rule-based expert system. Rule-based systems are well suited to dealing with procedural knowledge
and with the rules-of-thumb of heuristic knowledge (Durkin, 1994). A rule is defined as a knowledge
structure that relates some known information to other information that can be concluded or inferred
to be known (Durkin, 1994). Rules are generally phrased in [F-THEN statements. [F one statement.
the premise, is true. THEN the other, the conclusion, will also be true (Kandal. 1992). Boolean
operators such as AND, OR and NOT can also be used to better express knowledge. An example of
the use of the Boolean operator AND is a situation where both “condition X” AND “condition Y~



must be true before the “conclusion Z’ is true. An example of a rule that uses these operators and

that determines whether one is late for work is as follows:

[F The time is after 9 AM.

AND Today is a weekday.

AND [ am at home.

OR My boss called and said that [ am [ate for work.
THEN [ am late for work.

In this simple example. the expert’s knowledge about being late for work is captured in four
premises. [f the individual is at home. on a weekday. after 9 AM then the person is late for work.
Alternatively. if the person’s boss calls and that says the individual is late, then he or she is late for
work. Rule-based systems are a simple vet effective method of representing knowledge in a
knowledge base.

Rule-based systems are not the only method by which knowledge can be stored in a
knowledge base. Other methods include object-attribute-value triplets. semantic networks. and
frames (Durkin. 1994). Although each have their advantages. a rule-based system will be used in
this project because such a system is well suited to dealing with procedural or “how-to-do-it™

knowledge of this project.
3.3.2 The Infer ngin

A second important component of an expert system is the inference engine. Inference is the
process used in an expert system of deriving new information from known information (Durkin.
1994). The inference engine is the processor in an expert system that matches the facts contained in
the working memory with the domain knowledge contained in the knowledge base. to draw
conclusions about the problem.

There are two basic types of inference engines, forward chaining and backward chaining.
Forward chaining inference engines use an inference strategy that begins with a set of known facts.
derives new facts using rules whose premises watch the known facts, and continues this process until
a goal state is reached or until no further rules have premises that match the known or derived facts
(Durkin, [994). Forward chaining systems begin with data and apply the knowledge base to the data
in support of conclusions (Kandal, 1992). Backward chaining engines begin with conclusions and
apply the knowledge to the conclusions to discover whether the conclusions fit the data. [f the first

conclusion is incorrect, other conclusions will be examined until one is found that fits the data



(Bramer. 1984).

3.3.3 The Working Memory

The third part of a basic expert system is the working memory. It is the part of the system
that contains the problem facts that are discovered during the session (Durkin, 1994). During the
consultation with the expert system. the user will supply the system with information about the
probiem. This information wiil be stored in the working memory. As the sesston proceeds.
intermediate and then final conclusions will also be stored in the working memory.
3.3.4 How the Information is Pr

Briefly speaking, an expert system works by comparing the facts in the working memory.
usually supplied by the system user. with the knowledge contained in the knowledge base. This
process is controlled by the inference engine. The inference searches the rules in the knowledge base
(assuming a rule-based system) for a match between the rule premises and the information in
working memory. When a match is found, the inference engine adds the conclusion to the facts in
working memory. In this way, conclusions are drawn based on the user’s input and the information

supplied by the expert in the knowledge base.

3.4 Expert m Shel

Expert system shells are expert systems without any knowledge in them. They contain
inference engines, working memory, and an empty knowledge base (Keen and Williams, 1984).
Shells have been designed to aid in the programming of expert systems. Instead of designing an
entire system. using a shell, the programmer need only fill the knowledge base. This greatly speeds
the process. Different shells represent knowledge differently: for example, some shells work with
rules, others with frames, and some can work with two or more methods of representing knowledge.
[nference engines can also vary, for example, some are forward chaining, others are backward
chaining. Prices and other shell features also vary. With the variety of shells available, most svstem
development projects can be hastened with the use of expert system shells.

3.5 ere a 2

Expert systems are used in a wide variety of applications. In [986, the majority of expert
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system applications were in the field of medicine. By 1992. sixty percent of the applications were in
business and industrial fields (Durkin. [994). According to Durkin (1994), expert svstems are now
used in agricultural. business. computer. electronics. engineering, environmental. manufacturing.
medical. military, power systems. space technology. and transportation applications. Warwick.
Mumford and Norton (1993) have examined the use of expert systems in environmental applications.
They have found scven basic categorics of tasks that cxpert systems have been uscd to perform. Ten
expert systems have been identified that can be used to assist in environmental applications.
Geraghty (1993) concentrated specifically on environmental assessment expert systems. The author
found four such systems. One of the systems was developed in Canada to assist to performing
EARP screenings. Three other environmental assessment expert systems were also identified.

351 T f Ex ms for different Environmental Application

As stated above. expert systems have been developed to work with different tvpes of
problems. Warwick er al. (1993) have identified seven problem types for which environmental
management expert systems have been developed. Warwick et al. (1993} state that different
environmental problem types require different solutions. They divide problems into seven broad
categories: interpretation; prescription, diagnosis, and repair; prediction: design and configuration:
planning: monitoring and control: and instruction.

Warwick’s et al. (1993) first category is interpretation expert systems. These systems infer
the current state or condition of the area in question. Identification is one common type of
interpretation system. Warwick er al. (1993) have identified five examples of interpretation systems.
These are: Pest identification in lucerne (Bishop, 1989), Weed seedling identification (Ballegaard
and Haas. 1990), Compatible seed transfer locations (Monserud. 1990), River state based un water
quality measures (Wishart e al. 1990). and Alfalfa cultivar selection (Bolte er al. 1991).

The second category identified by Warwick et al. (1993) are prescription, diagnosis, and
repair expert systems. This type of program identifies a flaw or missing element in a system and
provides information on how to rectify the situation and return or maintain the system in the desired
state. Numerous examples of diagnosis type systems have been developed including the following
four systems identified by Warwick et al_ (1993): Speciality crop management (Durkin et al., 1990).
Tropical grain-store pest control (Compton et al. 1992), Various forest expert systems including
whole industry or species management (Rauscher et al. 1990). and Silviculture prescription base on
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forest stand characteristics (Buech ez al. 1990).

Prediction is a third type of system identified bv Warwick er al. (1993). Prediction type
svstems infer the consequences of certain situations or scenarios. Examples of this type of system
inciude the testing of alternative scenarios, or the forecasting of the consequences of decisions.
Specific examples of prediction expert systems with environmental applications include: Brown
planthopper controt (Holt er al. 1990), Mountain pine bectle expert system (Downing and Bartos.
1991). and Simulation of soil hydrologic process (Whittaker et af. [1991).

The fourth type of system Warwick et al. (1993) identified are design and configuration
expert systems. Design type systems must select a suitable group of combinations from a given set
of alternatives to achieve a desired goal. Because of design tends to be an unstructured task with few
fixed rules. design type system tend to constructed for small defined problem types (Warwick er al.
1993). Examples of this tvpe of system include: Herbicide selection for weed control in sugar beet.
(Edwards-Jones ef al. 1992) and the Design of crop management plans (Rellier and Chedru, 1992).

The fifth category identified by Warwick er al. (1993) are planning systems. These systems
plan an entire course of action. a course of action based on the knowledge base and the user’s critena
before beginning. Sample planning systems include: Planning and design of agroforestry systems
(Warkentin er al. 1990), Resource systems planning for grazing (Stuth er al. [990), Strategic
planning in farming (Schmidt-Paulsen, 1990), and Wheat crop management planning (Rellier and
Chednu, 1992).

Monitoring and control type expert systems have also been devised in the environmental
management field (Warwick er al. [1993). These systems interpret incoming information and
recommend or take appropriate action, often in real-time. Although this is a popular field for
industrial expert systems. it has not been as well developed for environmental applications. Two
examples of this type of system include: Flood-water control in Florida (Goforth, 1987), and an
[ntegrated irrigation system (Heinemann er af. [989).

The final type of environmental expert system identified by Warwick er al. (1993) is the
instruction type expert system. Since expert systems deal with knowledge it is reasonable to expect
that they may be useful for teaching and communicating that knowledge. Two examples of teaching
expert systems for environmental applications are: Training for speciality-crop growing, (Durkin er
al. 1990) and Training in forest-fire loss prevention (Schmoldt and Bradshaw, 1991).



3.5.2 General Environmental Expert System Application

Other systems have been identified in the literature that use expert svstem techniques to
assist in dealing with environmental concerns. Some of these tools do not fit neatly into one of the
above categories. but rather perform two or more functions. Nevertheless the above categories are of
value in classifying these systems.
3.5.2.1 Interpretation Environmental Ex m

Kartikeyan er al. (1995) have developed an interpretation type expert system for remote
sensing image analysis for land cover classification. This system incorporates a model for spectral
knowledge representation and a method for knowledge representation. The authors claim that the
system avoids commission errors and has an accuracy with spectral knowledge alone that is
comparable to standard digital methods.

Lein (1993) developed an interpretation expert system to determine carrying capacity for
humans in eastern Kenya. The system acknowledges the role of uncertainty and inexactness in
population and in resources limitation information. The system uses a large number of variables in
the determination of limits including: degree of soil erosion, the degree of use of marginal land. the
amount of landlessness. and the amount of migration. The system is a rule-based one and is written
in Turbo Pascal.

Crowe and Mutch (1990) have developed an interpretation system to assess the potential for
pesticides to contaminate groundwater. This system, known as EXPRES (EXpert system for
Pesticide Regulatory Evaluation Simulations), combines a simulation system with a knowledge based
system that aids the user in supplying the system with information. This system was also developed
at the National Water Research Institute in Burlington, Ontario.

Rao and Raj (1990) developed an interpretation system that can identify the chemical or
class of chemical discharged in a hazardous material release with limited information. [t contains
information on the physical and chemical characteristics of various chemicals and scenarios based on
different levels of release and different environmental conditions. The system will then run hazard
prediction models and estimate the level of risk. The system was developed at the Technological
Management Systems Inc. in Burlington, MA.

Reinhardt et al. (1989) developed an expert system to assist in the design of prescribed or
controlled fires in forest ecosystems. Prescribed fires are used to fulfill certain forest management



RA)
objectives. This rule and frame based svstem incorporates technical and heuristic information. and
interprets the information to assist in its application. The system was developed at the Intermountain
Research Station. U.S. Forest Service. Missoula, Montana.

An interpretation expert system was developed by the National Water Research Institute in
Burlington. Ontario to assist with acid rain analysis (Fraser er al. 1987). The svstem examines a
variety of databases for information on: watershed aquatic chemistry, lakes seasitivity to acidity. the
volume of water discharge from subregions. and acid deposition. The system assesses the current
state of a watershed with respect to acid rain sensitivity.
3.5.2.2 Qther Environmental m

Orhun and Demirors (1991) developed an interpretation and diagnosis/repair type system to
assist in determining the best response to marine oil spills. Since oil spills are both damaging to the
environment and expensive to clean-up and remediate. an appropriate response is important to
minimize both damage and cost. The system was written with the shell PC-PLUS at Ege University.
fzmir. Turkey.

DELAQUA. Deep Expert system Lake QUAlity. is an interpretation. prescription,
prediction. and control type system. This system, developed by Recknagel er al. (1991), was
developed as a decision support tool for controlling water quality in lakes and reservoirs. The system
classifies water samples according to legal standards, gives recommendations concerning algal bloom
and pathogen control. and predicts water quality under changing control strategies. The system was
designed for use on an IBM-PC, and contains a knowledge base written in PROLOG 2. the database
written in dBASE III+, and a simulation program written in FORTRAN 77.

Stewart (1991) developed a monitoring and control type environmental expert system. The
svstem was designed to control the environment in a biosphere. The system monitored the control of
the temperature, humidity, and air velocity in a closed system ecology where water, air, and food are
recvcled. The system was developed using G2.

Kourtz (1989) developed a planning and monitoring/control type system to assist in the
dispatching of resources to control forest fires. This expert system evaluates the conditions and
recommends the destred water bomber force as well as the number of crews needed to fight the fire.
Different water bomber characteristics and locations are used by the svstem to determine the best

response. The system also dispatches a helicopter force sufficient to carry the crews. The system
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was developed at the Petawaswa National Forestry Institute of the Canadian Forestry Service.

3.5.3 Environmental Assessment Expert Systems

Geraghty (1993) found four environmental assessment expert systems. at least two of which
are in active use. Three other systems were also found that use expert system technologies to assist
in performing environmental assessments. All of these programs could be considered to be
interpretation. prediction. and prescription type systems.

SCREENER was developed by the company Environmental and Social Systems Analysts
Ltd.. in Vancouver B.C. (Geraghty. 1993). The program screens potential projects based on the
Canadian federal Environmental Assessment and Review Process (EARP) and determines what
actions. if any, will be required under EARP. The system determines whether the project will requure
an EARP screening, and then based on input from the user, identifies any adverse effects that the
project may have. SCREENER is also able to assess the possibility of mitigating these negative
effects. Based on the project’s predicted effects, certain mitigation procedures will be suggested.
The program has been designed to be user friendly, especially for those users who do not have
computer experience. SCREENER has been used by Environment Canada. Parks Canada. Transport
Canada. the Great Lakes Fishery Commission, and the U.S. Environmental Protection Agency. The
program is one of the few environmental assessment expert systems in general use.

ASSESSMAN was developed by the Japanese Environmental Assessment Centre. in
Nagova. Japan (Geraghty. 1993). It was developed using the expert system shell ADMAKER. The
system is based on the Japanese prefectural government environmental assessment procedures. The
program is composed of modules, each module dealing with a different environmental factor. For
example, the module &7ken deals with air pollution problems, the module suiken supplies information
about water quality problems, while seibutu is concerned with flora and fauna. The program and
these modules can be used in two ways. ASSESSMAN can be used in “project mode™ and
“environment mode™. In project mode, the system will prompt the user for information about the
project, determine which components of the environment could be affected, and then consult the
specific modules that may be relevant. [n environmental mode, the user determines which modules
should be consufted. ASSESSMAN has been used by several Japanese regional governmental and
by at least forty private companies. It is, [ike SCREENER, an environmental assessment expert

system in general use.



IMPACT was developed by the U.S. Department of Energy (Geraghty. 1993). It was
written in Turbo Pascal based on a ~simplified geographical information system approach™
(Geraghty, 1993). The program was designed to screen projects and ensure compliance with the U.S.
National Environmental Policy Act. [IMPACT represents areas of concern, such as archeological
sites. wetlands. and waste disposal sites, as circles on a map. Any activities occurring in these circles
or zones of influence will cause the svstem to issue a warning. The waming will contain information
specific to the activity/area of concern interaction. The system has been used in field tests and was
found to be effective.

ORBI was developed by the Universidade Nove de Lisboa for the Portuguese Department
of the Environment. It was written in Prolog. ORBI assesses the suitability of a particular region for
industrial, agricultural. or recreational use based on the geology. hydrology, biological resources. and
microclimates. Based on the region’s environmental attributes and the system’s inferencing rules.
the desirability of the particular development can be assessed.

A prediction and planning expert system for environmental assessment was developed by
Mercer (1993). This program is a general purpose prototype tool for performing environmental
impact assessments at an early stage. Environmentally damaging options can be weeded out early as
negative impacts can be identified before work is started or irrevocable decisions are made. The
program uses a set of rule bases each specializing in a specific field and then weighted according to
importance. The system was developed with the assistance of the expert system shell SYNAPSE.

Autunes and Camara (1992) have developed a general purpose integrated method for
performing environmental assessments. In this program. known as HyperAlIA, effects are quantified
and the significance of the effects considered in the weighting of the effects. Different effects are
then combined and a total aggregate value derived for each development alternative. The program
was written for the Apple Macintosh using Hypercard. The system was successfully tested during
the environmental impact assessment of the Alqueva Dam on the Guadiana River in Southern
Portugal.

Fedra et al. (1991) developed MEXSES, a prediction and planning tool to assist in the
environmental screening of water resources development projects in the lower Mekong river basin in
South-East Asia. Environmental checklists and Geographic [nformation Systems (GIS) are used to

identify concerns, alternatives, and opportunities for mitigation. [t provides a framework and tool for



the compilation and organization of environmental data. MEXSES allows easy access to
environmental considerations in the early stages of planning. [n this manner. environmental concerns

are considered at the same time as are technical and economic considerations.

3.6 Environmental self n ert svstem

in many cases. formal assessment is not required for the construction of sub-transmission
(66 kV) lines. However. Manitoba Hydro practice has been to integrate biophysical and socio-
economic considerations in the planning process in order to determine whether a formal
environmental assessment is required and to provide opportunities to minimize or mitigate negative
environmental effects. As a result, Manitoba Hydro has conducted environmental self assessments
of low voltage developments in an internal review process. The environmental self assessment
concept. especially in the form of an expert system, may also be an appropriate method of assessing
and dealing with the impacts of comparatively small scale projects with predictable impacts.
Currently self assessments are performed by Licensing & Environmental Assessment, Design
Division. T&D staff and staff from the appropriate regions. An expert system approach would
provide a more standardized self assessment procedure, an approach that would be consistent
throughout Manitoba Hydro. Although high impact or contentious projects would still require the
attention of experts. the expert system would identify projects with low impacts and would assist
non-experts in performing these assessments. The environmental assessment expert system would
assist non-experts in assessing small projects, while allowing the experts to concentrate on larger
projects where the environmental effects are less well understood and where the expert’s attention
would be better directed.

3.7 Section Conclusion

It appears from the literature that expert systems are a viable method of handling
information and a useful decision making tool. Evidence exists in the literature suggesting that
environmental assessment and expert systems are compatible. [t also appears that expert systems are
compatible with the environmental self assessments process. The project proposes to fill a gap in the

literature by integrating expert systems wit: phases of the environmental self assessment process for
sub-transmission lines (66kV).



Chapter Four-Information Collected for the Prototype System

4.1 Prototvpe Scope

The prototvpe was designed to assist a user in performing steps four and five of the
environmental self assessment process in described in section 2.3.2. Steps four and five are the
acknowledgment of the concemns of extemal agencies and the contacting of these agencies. The
prototype will provide information to the user that will be of assistance while conducting these parts
of an environmental self assessment. Although the prototype will provide overview construction
practices information, it will not interpret site specific information, and it will not develop specific
environmental practices plans.

The prototype was named PREASES version 1.0. PREASES is short for PRototype
Environmental self ASsessment Expert System.

PREASES was designed to be used in the Rural Municipality of Whitemouth. As a result.
the svstem only covers information relevant in the Municipality. For example. since natural gas
pipelines and cable television systems are not present in the Municipality, they are not covered by the
svstem. However. with minor modifications, PREASES could be used in other areas.

The remainder of this chapter contains the information required to perform the above tasks.
Section 4.2 displays the questions that the user may be asked. Based on the user’s responses. the
rules in section 4.3 direct the system to display the required information. This information is
presented in section 4.4 in a modular format. The prototype only shows the information modules
that the user has requested. however, in this report, all of the information is presented.

4.2 ion

Those conducting the planning process for a sub-transmission line generaily solicit input
from Federal, Provincial, and Municipal authorities. as well as other interest groups or individuals
who may have a specific interest in the project. In some cases, government endorsements, permits. or
approvals may be required. Based on the responses from public and private representatives, the
system will identify the approvals that will be required, and then lead the user through each approval
or endorsement process. The system will provide contact information and will identify issues that
concern the external agency in question.

PREASES will prompt the user for responses to a series of the following questions. Each



question will be answered Yes or No. and the answer will be stored under the variable name that
follows the question. For example. the Yes or No answer to the first question. will any forested
Crown land. merchantable or non-merchantable. need to be cleared. will be stored under the variable
name. Clear Forest. Although all of the questions may be asked. in many cases. not all of the
questions will be necessarv. and consequently will not be asked. For example, if the user answers
~No™ to the question that asks whether forested Crown land will be cleared, the system will not ask
any further questions regarding forestrv. The questions are as follows:

Will any forested Crown [and. merchantable or non-merchantable. be cleared?: Clear Forest

Will any merchantable timber on Crown land be cleared?. Merchantable

Will any streams be crossed?: Stream Crossing

Will any navigable waters be crossed?: Navigable Water

Will fish habitat be destroved?: Destroy Fish

Will any provincial parks be crossed?; Parks

Will any Crown lands administered by the provincial Lands branch be crossed?: Lands

Will drainage ditches administered by Water Resources be affected?: Water Res

Will any areas that are significant to wildlife, flora or fauna, be crossed or otherwise affected?”:

Wild

10. Will a Historic Resources Assessment be required?: Historic

11. Will any [ndian reservations be crossed?: Indian

12. Will MTS facilities be affected be the sub-transmission or distribution line?: MTS

[3. Will current or potential highway's road allowances be affected by the line?: Highways

14. Will the line cross agricultural land at a point other then on a road allowance or on a quarter
section line?: Rural Dev

15. Will a developed or high capability undeveloped gravel lease be crossed by the line?. Mines

[6. Will the line be constructed along any developed or undeveloped road allowances?: Municipal

17. Will the line be constructed along a 66 foot (20.1 metre) developed or undeveloped road
allowance?: 66 ROW

[8. Will a new ROW be needed?. New ROW

19. Will pentachlorophenol treated poles be placed in a wetland?; Penta

20. Will poles be placed below the high water line of any watercourse?; High Water

21. Will a leave be required to approach a raitway?; Railway

0% NG

4.3 Rules

Using the answers to the questions above and based the following rules. PREASES will
inform the user of the approvals and endorsements that may be required. The system will also
display information that will assist the user in obtaining the approvals and endorsements. The rules
displaved below are based on the actual rules in the knowledge base formatted for VP Expert. Each

rule consists of a title. a premise, and a conclusion. The title can be any short series of characters.
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but in the following rules it is generally a description of the rule’s function. The premise or [F clause
states the conditions that must be true for the rule to be true. The premise can be a single clause
premise, like the premise in the first rule, No Clearing. where only one condition is examined. The
premise could also be a multiple premise. like rule three. Merchantable, where two, and in some
cases, more conditions are examined. In these cases the conditions or clause are linked by the logical
operators. AND and OR. If the clauses are linked by an AND operator. then both clauses must be
true in order for the rule to fire. If the clauses are linked by an OR operator then only one of the
clauses must be true in order for the rule to fire. The conclusion is composed of similar clauses. If
the rule fires. that is, the conditions in the premise are true, the clause or clauses in the conclusion
will also fire.
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System Rules

Rule No Clearing
IF Clear Forest =No
THEN Procedures = Forest |

Rule Yes Clearing

[F Clear Forest = Yes

THEN New ROW =Yes
Procedures = Forest 2

Rule Merchantable

[F Clear Forest = Yes AND
Merchantable = Yes

THEN New ROW =Yes
Procedures = Forest 3

Rule Fish

IF Stream Crossing = Yes
THEN Procedures = Fisheries 2
ELSE Procedures = Fisheries [

Rule Navigable

[F Navigable Water = Yes
THEN Procedures = Navigable 2
ELSE Procedures = Navigable 1

Rule Parks

[F Parks = Yes

THEN Procedures =Parks 2
ELSE Procedures =Parks |

Rule Lands

[F Lands = Yes

THEN Procedures = Lands 2
ELSE Procedures=Lands [

Rule Water Res

[F Water Res = Yes

THEN Procedures = Water Res 2
ELSE Procedures =WaterRes [

Rule Wildlife
IF Wild = Yes
THEN Procedures =Wild2

10.

L

4.

L6.

ELSE Procedures = Wiid [

Rule Historic Resources

[F Historic = Yes

THEN Procedures = Historic 2
ELSE Procedures = Historic |

Rule Municipal Road Allowances No
[F Municipal = No
THEN Procedures = Municipal 1

Rule Municipal Road Allowances

Yes. 66 No

IF Municipal = Yes AND
66 ROW =No

THEN Procedures = Municipal 2

Rule Municipal Road Allowances

Yes, 66 Yes

IF Municipal = Yes AND
66 ROW = Yes

THEN Procedures = Municipal 3

Rule Prov Environment

[F New ROW = Yes AND
Stream Crossing = Yes OR
Wild = Yes

THEN Procedures = Prov Env 2

Rule Prov Environ Extra
IF Parks = Yes
THEN Procedures = Prov Env 2

Rule Inefegant

IF Procedures = Prov Env 2
THEN Procedures = Nothing
ELSE Procedures = Prov Env I

Rule Federal
IF New ROW =Yes OR
Penta = Yes OR

High Water = Yes AND
Railway = Yes OR
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Navigable Water = Yes OR 20. Rule Highwayvs

Destroy Fish = Yes IF Highways = Yes

THEN Procedures = Federal 2 THEN Procedures = Highways 2

ELSE Procedures = Federal 1 ELSE Procedures = Highways [
18. Rule Indian Affairs PAR Rule Rural Development

IF I[ndian = Yes 13 Rural Dev = Yes

THEN Procedures = Indian 2 THEN Procedures = Rural Dev 2

ELSE Procedures = Indian | ELSE Procedures = Rural Dev |
19. Rule MTS 22, Rule Mines

[F MTS = Yes [F Mines = Yes

THEN Procedures = MTS 2 THEN Procedures = Mines 2

ELSE Procedures = MTS | ELSE Procedures = Mines |

4.4 System Information

This section contains the information modules that will assist the user with the agency
contact and agency concerns phases of the environmental self assessment. The user’s responses and
the preceding rules are used to determine which of the following sections will be displayed for each
specific case.

The following sub-sections outline this information. Each agency is listed separately. and
sub-sections provide: contact information; agency approval or endorsement procedures: the
information that the agency will require; common concerns that the agency may have: suggestions by
which these concerns may be addressed: and in some cases, Manitoba Hydro or Department of
Fisheries and Oceans (DFQO) recommended construction practices. The user will also be supplied

with some general information about the importance of these issues.

4.4.1 Polic rdinati

44 neral Description

The Policy Coordination Branch of the Department of Natural Resources is responsible for
distributing proposed project information from the proponent to the various branches of the
Department. The Policy Coordination Branch also may provide the proponent with a consolidated

departmental response.



4 4 1.2 Endorsement Procedure

Contact the Policy Coordination Branch of the Department of Natural Resources' and supply
them with ten ( 10) copies of a project description (Baker. G.. Director. Policy Coordination Branch.
Personal Communication. 1993). This description should include:

» The proposed location of the line.

» A brief description of the need for the new line.

» A brief description of the type of line. e.g. single pole with a cross arm to support
insulators and conductors.

e A description of the study area, complete with maps.

o Ifany of the line is to be constructed within road allowances, this fact should be
noted.

+ A brief description of how Manitoba Hydro plans to acquire the right to develop
Crown Land, e.g. by easement. Crown Land reservation. etc.

» A brief description of how Manitoba Hydro plans to acquire the right to develop
private land. e.g. by easement. etc.

e The name and contact information of the Manitoba Hydro contact person.

This project description will then be circulated to each branch of the Department as well as
to the regional offices for review and comment. A consolidated response from the Department will

then be forwarded to the Manitoba Hydro contact person by the Policy Coordination Branch.

4.4.1.3 Agency Concemns

A number of concerns may be raised by the Department of Natural Resources including
fisheries. forestry, wildlife issues. The Policy Co-ordination Branch may provide the proponent with
a list of concerns and individuals to consult with to address these concerns. Common concerns from

each branch will be dealt with under the specific section dealing with that branch.

4.4.2 Fisheries Modul
4421 Gen Description

The Fisheries Branch of the Department of Natural Resources and the federal Department of
Fisheries and Oceans are interested in maintaining the health of fish and of aquatic ecosystems. Sub-

* Address: PO Box 38, 200 Saulteax, Winnipeg, MB, R3J 3V3. Phone (204) 945-6658. Contact
Person: Director, Policy Coordination Branch.



transmission line construction and operation may be of some concemn to those charged with their
protection. Although proper construction practices should prevent damage. construction could
disturb the shoreline and lead to erosion without such practices(Berger, 1995). This erosion could
increase the amount of sediment in the water which could damage larval fish populations. and

ultimately reduce the stocks of certain types of fish.

4.4 2 2 Endorsement Procedures
4422aFE nt Pr - Ni

With no stream crossings. fisheries are not of concern, and no endorsement is necessary.

4422 nt Procedures - En ment Requir

[f a stream crossing is necessary. fish habitat may be affected. If concerns are raised. the
Policy Coordination Branch should supply Manitoba Hydro with the pertinent information. General
information can be obtained through the Manitoba Department of Natural Resources. Fisheries
Branch®. Fisheries Branch may request that certain mitigative steps be taken. Manitoba Hydro
construction practices should suffice. Inquire as to the presence and types of fish present in the
watercourse. This information will be required to obtain input from DFO. I[f fish are present.
determine whether any critical habitat or critical seasons. including spawning habitat of these fish.
will be affected.

Information regarding species, habitat, and critical season information should be passed on
to DFO®. DFO is concerned with the preservation of fish habitat. They will then determine whether
an authorization will be required to alter fish habitat. To prevent having to obtain a licence to alter
fish habitat (and to prevent altering or destroying habitat), construction practices that do not affect
habitat should be followed. Manitoba Hydro’s construction codes are designed to meet these
standards. DFQ has also issued non-binding guidelines that should be followed whenever possible.

- Fisheries Branch 200 Saulteax Cr.. Winnipeg, R3J 3W3. Phone (204) 945-8105.

: Address: Fisheries and Habitat Management, Freshwater Institute. 301 University Crescent,
Wimnipeg, MB, R3T 2N6. Contact Person: Fish Habitat Management Co-ordinator, Phone (204)
983-5220, Fax: (204) 984-2402.



4423 Agen ncem

Unless proper construction practices are followed. the construction and operation of sub-
transmission lines can have negative effects on aquatic habitat and fish. Shoreline erosion which
may be caused by improper drainage. direct disruption of the banks. or vehicle traffic in the
streambed can lead to an increased amount of sediment in the watercourse. Sediment in the water
can coat fish eggs and restrict the flow of oxygen to the eggs. This can reduce spawning success and
fish numbers. The sediment laden water can aiso affect aduit fish. Fish that hunt by sight. such as
trout. cannot hunt as well in murky water. and may suffer losses as a result. Proper construction
practices that protect the shoreline and streambed from disruption. and control runoff into the
watercourse. should prevent most of these negative effects.

Chemical contamination of the watercourses is another potential concem. Petroleum
products and other chemical compounds can kill fish and other aquatic organisms. As a result,
potentially damaging chemicals should be kept out of the watercourse. By keeping petroleum
product storage containers away from the watercourse. and restricting the fueling of construction
equipment near the stream, many of these problems can be avoided. DFO has also expressed
concern about placing pentachlorophenol (penta) treated wooden poles below the high water line of
the watercourse. Manitoba Hydros practice is to use chromated copper arsenate (CCA) treated
poles in and immediately adjacent to wetland and waterbody crossings.

4424 I i

Manitoba Hydro general environmental protection measures, reproduced in Appendix A.
have a number of recommendations concerning fisheries. These guidelines include recommendations
concerning: borrow pits, access roads, marshaling yards, erosion and sedimentation control, drainage
protection, wetlands management, and timber clearing adjacent to watercourses. DFO has published
additional guidelines, reproduced in Appendix B. These address: groundwater management, erosion
control, pit restoration, gravel washing, construction waste guidelines, timber clearing adjacent to
watercourses, buffers, and general transmission line construction guidelines.

4.4.3 For Modul
443 1 General Description

The Forestry Branch oversees the use of forested Crown land in the Province of Manitoba.



The Forestry Branch will receive a copy of the proposed project description from the Policy Co-
ordination Branch. {f the planned route will require the harvesting of timber. the Forestry Branch
will require that permits be obtained. These permits will specify the ROW clearing and line
construction practices that should be undertaken. When planning the line. input should be sought
from the Branch. The Branch would generally prefer that high quality timber stands or high

capability arcas. cspecially merchantable ones. be avoided whenever possibic.

443 2 Permitting Procedures
443 2a No Permit Required

As no forested Crown land will be cleared, Forestry Branch should have no concerns with
the line and no permits should be required.

4432 i ir - r

[nitial contact information for the Regional Forestry Manager, and/or the local Natural
Resources Officers will be provided by the Policy Coordination Branch. Input from the local Natural
Resources should be solicited in the route planning process. Forest inventory maps can also be
useful in this process. They may be obtained from the Forest Inventory Branch of the Department of
Natural Resources®. These maps provide information about each forest stand. As non-merchantable
forested Crown land will be cleared. Forestry Branch will require that permits be obtained before
clearing may take place. These permits are generally provided by ocal Natural Resources Officers or
the Regional Forestry Manager’. To obtain these permits. inform the Forestry Branch of the stands
tobecut. [f the Branch does not consider the stands to be valuable, thev will be principally
concerned with disposing of the wood. Ifthe Branch considers the stands to be of value they may
require fees to be paid under the Forest Damage Appraisal and Valuation System (1995).

Calculating the Forest Damage Appraisal fees should be done in consultation with Forestry Branch

* Forest [nventory Branch, Address: 200 Saulteax Cr. Winnipeg, MB, R3J 3W3, Phone: (204) 943-
7957.

*Address: Regional Forestry Manager, Eastemn Regional Office, 20 First St S. Beausejour, MB,
ROE 0CO. Phone: (204) 268-6052.



officials. They may require the following information to calculate these fees:

. Photos. Inventory maps

Forest inventory area reports, Forest inventory S.S.V.T. Gross Merchantable Timber volume
bv sub-tvpe by F.M.U.

. Nursery stock cost, site preparation cost. planting cost, silviculture survey cost. and tending
cost

. Forest protection cost

- Mean annual increment by working group and site class, age distribution by Forest Section

and species. (If applicable)

Disposal methods are generally outlined in the ROW clearing permits. Chipping, piling, and

piling and burning, are the usual procedures.

L. Chipping is most likely with small amounts of timber.
2 Piling may be used to create habitat.
3. Piling and burning are likely when large amounts of timber must be disposed of. The burns

must be conducted in a manner that minimizes the risk of uncontrolled blazes. Buming
should only be conducted in winter and should not be conducted over peat bogs. to reduce
the chance of peat fires. Following burning, the site is usually inspected by representatives
of both Manitoba Hydro and the Department of Natural Resources staff to ensure that the
ROW is in acceptable condition.

The Regional Forestry Manager. and the local Natural Resources Officers should be
contacted by Manitoba Hydro staff in the route planning process. Forest inventory maps will also be
useful in this process. These maps may be obtained from the Forest Inventory Branch of the
Department of Natural Resources®, and provide information about each forest stand. When possible
contact the branch at least six months before construction is to begin to discuss permit requirements
and concerns. The Branch would prefer that the merchantable timber be used. Contact the Branch to
determine whether it is feasible that the timber be salvaged. If the timber can be salvaged, two

scenarios are likely.

* Forest Inventory Branch. Address: 200 Saulteax Cr. Winnipeg, MB. R3J 3W3. Phone: (204)
945-7957.
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. [f the merchantable stands are included in a timber operator’s FML area. then the particular
timber operator should be given the option to clear the timber.
. [f the merchantable stands are not included in a FML area. then the wood should be made
available to interested local residents.

[f the timber cannot be salvaged, a fee may be assessed under the Forest Damage Appraisal
and Vaiuation System ([1993). Calcuiating the Forest Damage Appraisal fees should be done in
consultation with Forestry Branch officials.

The wood should then be disposed of in a manner acceptable to local Natural Resources
Officers and Manitoba Hydro. Acceptable methods include piling and burning, and chipping.
Methods and details should be arranged with local Natural Resources Officers. However, wood cut
along an existing ROW in a developed area will probably be used by local residents.

4433 Agency Concemns

Forestry Branch officials prefer that merchantable timber be used. where feasible. If the
timber cannot be used then it should be properly disposed of. The permitting procedure addresses
these considerations. Forestry managers may also be concerned with the cumulative loss of forested
lands. No legislative requirement exists that would require a consideration of the cumulative loss of
forested lands. However, it appears that forestry managers may see the permanent removal of
forested lands, especially [and that might support merchantable stands, as an important
consideration. Forestry managers suspect that cumulative reduction of forested lands from ail
sources, e.g. agriculture, ROW for highways, telephone lines. and electricity transmission lines. will
reduce annual allowable cuts (in the areas where merchantable timber can be grown) and could
reduce the sustainability of forest ecosystems (Atkinson. J.. and S. Kaczanowski, Regional Forester
and Regional Forestry Manager, Personal Communication. [995). Although the Department of
Natural Resources would prefer that a no net loss policy be observed, no policy has been
established.
No Net Loss Policy

A No Net Loss policy is one that requires any loss to be balanced by a gain in another area.
The forested land may be replanted, or contributions may be made to groups that sponsor replanting
efforts. The difficulty with a No Net Loss policy is that efforts to increase the amount of forested
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land would necessitate the reduction of some other [and cover tvpe. [f a No Net Loss policy is to be
effective there must an area of non-forested land that can be replanted without raising concerns about
the loss of that non-forested land. Forestry Branch officials or local Natural Resources Officers
should be contacted for further information if these concerns are raised.
443 4 Recommen n ion Practice;

Manitoba Hydro general environmental protection measures. reproduced in Appendix A.
have a number of recommendations concerning forestry and clearing practices. These include:
timber removal permits, clearing methads, buffer zones, danger tree considerations. and vegetation
management. The federal Department of Fisheries and Oceans has also published recommendations
that may be of concern in Right-of-Way clearing. These guidelines are printed in Appendix B. They
include: reservations. or buffer zones: clearing in reservations: use of herbicides: and maintenance of
Rights-of-Way.

444 Lands B h
4.4.4.1 General Description

During initial route assessment. the Lands Branch™ will have been provided with a copy of
the proposed project description by the Policy Coordination Branch. The Lands Branch oversees the
use of non-forested Crown [and in the Province of Manitoba. For example. leaves, or buffer zones.
must be left around airstrips, and the Lands Branch is responsible for this. Depending on the route to

be traversed, the Lands Branch may have comments.

4442 [
444 ir

As no Crown lands with existing encumbrances, or barriers or holds to development will be
crossed by the new sub-transmission line, the Lands Branch of Department of Natural Resources

should not have any concemns related to the transmission line. [f concerns do arise, deal directly with

the Lands Branch to resolve the concems.

" Address: Lands Branch, 1007 Century Ave. Winnipeg, MB, R3H 0W4. Phone: (204) 945-6616 or 123
Main St. Neepawa, MB. Phone: (204) 476-3441.



11
4442 learance Required

The Lands Branch is responsible for administering non-forested Crown lands. Certain areas
of Crown land. e.g. leaves around airports, have certain restrictions placed on development. As the
sub-transmission line in question has been identified as crossing areas with existing encumbrances.
these restrictions. or encumbrances. will have to be addressed prior to the construction of the line.
Lands Branch will inform Manitoba Hydro staff of the cncumbrances and assist in contacting the

land holder or land holders in question (Lancaster. G.. Senior Winnipeg Manager, Lands Branch.

Personal Communication, [9953).

4443 Agency Concerns

Lands Branch may be concerned with addressing any existing encumbrances that may exist

on the Crown lands that are to be crossed.

4.4.5 Par |
445 1 General Description

The Parks Branch?® of the Department of Natural Resources is responsible for the
administration of provincial parks in the province. During initial route assessment, the Parks Branch
will be provided with a copy of the proposed project description by the Policy Coordination Branch.
[f the proposed sub-transmission line is to cross a Provincial park. the Parks Branch is likely to
request input into the routing and construction process. Manitoba Hydro has the iegal authority to
construct sub-transmission lines, as well as other types of electricity transmission lines, in many
provincial parks. Depending on the nature, designation. and location of the park, the Parks Branch
may have various concerns, including the aesthetic effects of sub-transmission line development.

Efforts should be made to incorporate these concerns into the development of the sub-transmission
line project.

* Address: Parks Branch, 200 Sauiteax Cr., Winnipeg, MB. R3J 3W3. Phone: (204) 945-6808.



4452 Endorsement Procedures

445 2a No Endorsement Required
As the sub-transmission or distribution line does not pass through anv Provincial parks. the

Parks Branch should not have any concerns regarding the line.

4.4.5.2b Endorsement Procedur

[f the sub-transmission or distribution line will cross a Provincial park. and the Parks Branch
has concerns. then the Policy Coordination Branch will supply contact information for Parks staff.
Obtain the input of Parks Branch staff and attempt to incorporate their concemns into route planning.
Although Manitoba Hydro has the legal authority to develop sub-transmission lines within parks.
attempt to incorporate Parks concems in the route. A common concern of Parks staff is the aesthetic
impacts of transmission line development (Hood, E., Park Superintendent, Retired Communication.
1995). They would prefer that the lines be “invisible." The discreet placement of poles and the

proper attention to the direction of approach of the lines will reduce this potential negative aesthetic
effect.

4.4.6 Water Resources Module
4.46.1 General Information

The Water Resources Branch? of the Department of Natural Resources manages the use.
development. and protection of the province's surface and groundwater resources. During initial
route selection and planning. the Water Resource Branch will have been provided with a copy of the
proposed project description by the Policy Coordination Branch. The Water Resources Branch rarely
has concerns with sub-transmission line development. However, the Branch would prefer that poles
not be located where they might interfere with the maintenance or future expansion of drainage
ditches (Dearman. R.. Drainage Officer, Water Resources Branch, Personal Communication, 1996).

Efforts should be made to incorporate these concerns into sub-transmission line development.

*Address: Water Resources Branch, 1577 Dublin Ave.. Winnipeg, MB, R3E 3J5, Phone: (204) 945-
6497



4 4 6.2 Endorsement Procedures
446 2a No Endorsement Required

As the line will not interfere with the maintenance or planned future expansion of any

drainage systems, the Water Resources Branch should not have any concerns with the line.

44.6.2b Input Recommended

As the planned route for the sub-transmission line will interfere with the maintenance or
planned expansion of the drainage system. input should be sought from the Water Resources Branch.
The Branch may request a minor route modification. Ongoing contact with the Branch should assist

in resolving any possible concerns.

4463 Agen ncern

The Water Resources Branch is concemed when sub-transmission line poles are placed in or
near drainage ditches. Apparently, the poles can interfere with the drainage and the cutting of hay
along the ditches (Dearman. R., Dramage Officer. Water Resources Branch., Personal
Communication. 1996). The Branch would also prefer that the siting of the poles not interfere with
planned or foreseen drainage ditch expansions.

4.4.7 Wildlifi

4471 General Information

The Wildlife Branch' of the Department of Natural Resources is responsible for the
administration of game and non-game species of wildlife in the province. During initial route
planning, the Wildlife Branch will be provided with a copy of the proposed project description by the
Policy Coordination Branch. The development of a sub-transmission [ine may have impacts on
wildlife. Line construction and operation will turn the existing habitat from the original habitat to a
(usually) shrub and grass habitat. The exact effects, both positive and negative, will vary according
to the habitats involved. [fthe proposed sub-transmission line is to cross an area of sensitive wildlife

"®Address: Wildlife Branch. 200 Saulteax Cr.. Winnipeg. MB, R3J 3W3, Phone: (204) 945-7775.
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habitat. the Wildlife Branch is likelv to request input into the routing and construct:on process. The
Branch mav request time of vear restrictions and other forms of mitigation to reduce any negative

impacts on wildlife. Attempt to incorporate these concerns into sub-transmission line development.

4.4 72 Endorsement Procedures
4472a NoEn ment Needed

Since no areas that have been identified as sensitive wildlife habitat will be affected by the
new line. departmental concerns should be minimal. [f non-governmental organizations have
expressed interest then the opinions of these groups should be considered in this phase. Manitoba

Hydro general environmental protection measures should be followed to reduce any negative effects
of development.

4472 n ment Pr I

Since areas of significant wildlife habitat will be traversed or affected by the sub-
transmission or distribution line. the Wildlife Branch may have concerns or may suggest certain
construction practices to reduce the impact of the line. The Policy Coordination Branch will supply
Manitoba Hydro with the contact people to consuit with to resolve these problems.

4.4 72¢c DU Endorsement

Although Ducks Unlimited (DU) is not a agency of the Province, DU often has important
information concerning the effect of developments on wildlife. Contact DU™. Ask DU officials
whether DU will have any concerns with the proposed sub-transmission line. They are concerned
with the bird strikes and the possible effects of sub-transmission development on wetlands quality
(Sexton. D.. Personal Communication, 1995). They would prefer that sub-transmission lines. and
other electricity transmission lines, not be constructed adjacent to high quality wetlands. They would
also prefer that pentachlorophenot treated poles not be used in wet areas. Seek the mput of DU
officials if the line must pass close to wetlands. If DU has been involved in the site selection process.

and their concems have been addressed, then it is more [ikely that they will support the route even if

uContact- Ducks Unlimited, P.O. Box [160. Stonewall, MB, ROC 2Z0, Phone: (204) 467-3000



some good waterfowl habitat must be crossed.

If other organizations have expressed interest or concerns over the new sub-transmission line

attempt to address their concerns by mitigation or minor route adjustments.

4473 Agen ncern

The Wildlifc Branch is concerned with the maintenance of wildlife and wildlife habitat.

They would prefer that certain habitats and features not be disturbed. To prevent disturbance. some

habitat need only be avoided at certain times of the vear. Others must be avoided completely.

Mitigation may be possible in some cases. Ongoing dialogue with and input the local Natural

Resources Officer is an important method of determining the wildlife features that may be of concern

in the local area. Some of these features may include:

. Breeding and calving grounds. These areas are significant because disruptions in or near the
areas could reduce the animal’s chance of successfully breeding or bearing young. Such a
disruption could reduce the numbers of voung. and in time, reduce the overall population
size. However. if construction is restricted in the critical months or weeks, the area may be
crossed without causing problems.

. Habitats for economically significant species. species that are hunted. trapped, or otherwise
coatribute to the local economy. Any significant reduction in the numbers of these species
could also have a negative effect on the people who depend on them.

- Habitats for rare and uncommon species. If a species is common in the local area, then. in
most cases, the small habitat altered by sub-transmission line development should have littie
effect. However, if the species is rare, then even a small loss of significant habitat could
reduce the numbers of an already small population. Ifthe loss is serious, then the species
could be eliminated from the local area. This loss could be significant. The eliminated
species could have been important in the local area. and its loss could trigger other osses.
Some would also see a species” extirpation as an aesthetic loss or the loss of a potential
future resource. Avoid these areas or reduce the impact of crossing whenever possible.

- Large contiguous blocks of habitat. especially if that habitat is comparatively rare in the
region. Large blocks of habitat, not broken up by other habitat types are used by species
intolerant of habitat edges. Some songbirds. for example. prefer contiguous habitats.
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Although some species prefer edges and may be positively affected by sub-transmission line
development. others are negatively affected by such development.
Wetlands. Wetlands are important habitats for maintaining many species including manv
game species of waterfowl. Sub-transmission lines should not be located directly adjacent to
wetlands to reduce the risk of birds striking the poles and conductors. Poles in wet areas
should not be treated with pentachlorophenol {penta} to reduce the risk of these chemicals
leaching out of the wood and damaging the local area.
Heron rookeries. Herons nest in trees in colonial structures known as rookeries. The
presence or absence of these rookeries is an important factor determining the number of
herons in a local area. The accidental destruction or disturbance of a rookery will have a
serious impact on the heron population. Avoid these areas, especially when thev are in use.
Winter construction may reduce the impact of sub-transmission line construction.
Raptor nests (birds-of-prey, eg, eagles. ospreys). These birds tend to return to the same nest
year after year. often building large distinctive nests. To avoid disrupting the birds and their
young, avoid these areas when the nests are in use. Winter construction may reduce the
impact of sub-transmission line construction.
Salt licks. Salt licks are specific sites where certain species go to obtain minerals needed in
their diets. Avotd these sites so that the animals will be able to use the sait lick without
being disturbed. Whenever possible. construction should only be carried out when the sait
licks are not in use.
Specific sites of rare and uncommon species (eg. rare plants). Occasionally, rare species.
often plants, will exist in a certain area. To avoid damaging these sites which could reduce
or remove significant numbers of these species, route around these areas.
Other habitat types that may be important in the local area. Not all significant wildlife
habitats have been covered here, and other important ones may exist in the local area.
Contact the local Natural Resources office.
Other local features may be of importance. Consult with local Natural Resources Officers to

determine whether this is the case in the local area.



4.4 74 Construction Practices

Manitoba Hydro general environmental protection measures, reproduced in Appendix A.
have a number of recommendations concerning wildlife. These include: waste management and
garbage control. wildlife treatment, important wildlife features. wetlands considerations. and

vegetation management.

4.4.8 Ener d Mi ule
448 1 General Information

During the route selection and assessment phase. Manitoba Hydro typically contacts the
Mines Branch'* of the Department of Energy and Mines and supplies them with a copy of the project
description for review and comment. [f the Branch has concerns, then consult Branch officials to

resolve the issues.

4482 Endorsement Procedures
4.4 8 2a Minimal Con

Since no mining operations will be affected by the sub-transmission line, Mines Branch

should have no objections.

4482b Possible Concerns

[f the planned sub-transmission line crosses an active or undeveloped gravel leave. contact
the lease holder. This information should be available from Mines Branch. Negotiate with the lease
holder and consider routing the line around the active pits and undeveloped areas with high potential
for gravel quarrying.

4483 Agency Concerns

The Mines Branch is concemed when sub-transmission lines cross active or high quality

gravel lease areas. However. if the line is routed around the area to be quarried or mined. then the

ZAddress: Mines Branch, Department of Energy and Mines. 1385 Ellice Ave. Winnipeg MB, Phone:
(204) 945-6546. Contact Person: Aggregate Geologist.
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Branch should not raise objections.

4.4.9 Provincial Environment Module
4491 General Information

The Manitoba Department of Environment is responsible for environmental protection in the
province. Power lines of less than [15 kV, including sub-transmission lines. do not generally require
formal assessment.

During initial route assessment. provide the Land Use section of the Department with a copy
of the proposed project description. As the development of a sub-transmission line may have
impacts on the environment. the Department will informally review the proposed project. [f
environmental concerns are raised, then the Department will contact Manitoba Hydro with its
concerns. According to the Department. concerns may be raised if the proposed line is to cross
streams. significant wildlife habitats, or Provincial parks. [n these cases. it is possible that the
Department may request formal assessment (Blunt, B.. Manitoba Environment Department. Personal
Communication. 1995). The Environment Department should be appraised of any significant
impacts and issues. They may request time of year restrictions and other forms of mitigation to
reduce any negative impacts on the environment. Efforts should be made to incorporate these

concerns into sub-transmission line development.

4492 r nt Pr r
449 2a Minimal Envir

In this case. since the sub-transmission or distribution line does not affect a Provincial park.
any streams. or any areas of significant to wildlife, formal assessment is verv unlikely. However the
Department should be contacted and their comments solicited.

During initial route assessment, provide the Land Use section of the Department with a copy
of the proposed project description. This information should then be sent to the Land Use Approvals

section of the Environment Department™. The project will then be subject to an informal review by

= Address: Environmental Approvals, Building Two. Fort Osborme Complex. 139 Tuxedo Avenue,
Winnipeg. R3N OHS6.
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interested government departments. Should a formal provincial assessment be requested by the
Environment Department. contact Manitoba Hydro's Licensing & Environmental Assessment.

Design Division T&D". However, a formal assessment is unlikely in this case. The Department is

likely to suggest that standard environmental codes of practice be followed.

449 2b Possible Formal Assessment

Although power lines of less than [15 kV or less require no formal approval, the department
may request an assessment, in certain cases. In this case. since the sub-transmission or distribution
line crosses streams. areas of significant to wildlife, or Provincial parks. formal assessment is
possible. However, early consultation and informal endorsement from the Department should reduce
the need for formal assessment.

During initial route assessment. provide the Land Use section of the Department with a copy
of the proposed project description. This information should then be sent to the Land Use Approvals
section of the Environment Department. The project will then be subject to an informal review by
interested government departments. Should a formal provincial assessment be requested by the
Environment Department, contact Manitoba Hydro’s Licensing & Environmental Assessment,
Design Division T&D.'* Formal assessments are more likely when streams are crossed, significant
wildlife habitat is affected, or parks are crossed. A formal assessment is possible in this case. To
reduce the need for formal assessment, cooperate with all departmental requests and attempt to
obtain an informal endorsement of the preferred route. The endorsement s likely to include
conditions, such as adherence to standard environmental codes of practice, Recommended Fish
Protection Procedures for Stream Crossing in Manitoba, and Timber Harvesting Practices for

Forestry Operations in Manitoba (1994).

“Manitoba Hydro, Licensing & Environmental Assessment, Design Division T&D, 820 Taylor Ave.
PO Box 815, Winnipeg, MB, R3C 2P4, Phone (204) 474-3119.

“Manitoba Hydro, Licensing & Environmental Assessment. Design Division T&D, 820 Tavlor Ave. PO
Box 813, Winnipeg, MB. R3C 2P4. Phone (204) 474-31 19.



4493 Agen ncerns

The Environment Department will be concerned with the preservation of environmental
qualitv. Many of the concemns outlined bv Natural Resources staff will also be of concem to

environment officials. Environment officials may also be concerned with socic-economic impact of

the proposed projects.

4494 nstruction Practi

Manitoba Hydro has published a list of general environmental protection measures
(Appendix A). These guidelines outline a variety of methods by which the environment mayv be
protected including: general management, clearing, borrow pits, access, marshaling yards, material
handling and storage. waste management, wildlife. safety. regulatory requirements, environmental
protection measures for construction in urban environments. environmental protection measures of
agncultural lands. stream crossing, wetlands. eroston and sedimentation control. drainage protection.
vegetation management. and security and safety. The federal Department of Fisheries and Oceans
has also published environmental protection guidelines (Appendix B). These include: groundwater
management, erosion control, pit restoration, gravel washing, construction waste guidelines. timber
clearing adjacent to watercourses. buffers, general transmission line construction guidelines.
guidelines for the planning and site selection and the construction and operation of borrow pits. and

sand and gravel washing guidelines. Some or all of these guidelines may be recommended by the
Department.

44.10 D igh n i |
44.10.1 General Information

During the initial selection and assessment phase. Manitoba Hydro will provide the
Department of Highways and Transportation'® with a copy of the project description. The
Department may provide comments and input. and may request additional information. Standard
Manitoba Hydro practices should address most Department concerns. Attempt to route sub-
transmission lines where they will not interfere with present and future roadways. [fconcerns do

'*Address: Department of Highways and Transportation. 215 Garry St Winnipeg, MB.
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arise. discuss these concerns with Departmental officials. It should be noted that not all roadways are
administered by the Department of Highways. The respective municipalities should be contacted to
discuss concerns relating to municipal roads. These concerns will be addressed in the municipal

concerns medule.

4 4.10.2 Endorsement Procedures
4.4.10.2a Minimal Concerns

Since no present or planned future highways road allowances are involved, the Department
ot Highways and Transport should not have any concerns with the sub-transmission line. Request a
letter from Highways stating that the line is not being constructed in any existing or planned

highways road allowance.

44.102b Possibl

As the sub-transmission or distribution line will be constructed within or adjacent to an
existing or future road allowance administered by the Department of Highways and Transportation.
the Department may have concems and should be consulted before construction takes place.

Highways may be concerned with safety and future highway expansion issues. For safety
reasons. the poles must be set back a distance at least equal to their height in case of pole collapse.
The poles should also be set back far enough that out of control vehicles are unlikely to strike them
(Chadha, A.. Department of Highways and Transportation, Personal Communication. 1993). The
Department would prefer that the line be located a minimum of 10 metres from the edge of the
shoulder (Kopansky, K., Manitoba Highways Department, Personal Communication, [995). Contact
the regional Highways office'” and ask the technical services engineer how far the sub-transmission
line must be set back. Certain highways, especially Provincial Trunk Highways, may be expanded in
the future to accommodate future traffic flows. As a result, sub-transmission lines should be set back
far enough to accommodate planned highway improvements. The Department would prefer that the
line be located at the edge of the road allowance. Manitoba Hydro practice is to construct on the two

“In the case of the Whitemouth Municipality: Highways and Transportation, 316-323 Main St..
Steinbach. MB. ROA 2A0, Phone: (204) 326-4434.
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foot line of the road allowance. Road allowance widths vary: four lane highways may have 600 foot
road allowances: provincial trunk highways road allowances are up to 200 feet: new or reconstructed
provincial roads have 150 foot road allowances: while older provincial roads have 99 foot road
allowances. [f no improvements are planned, then Manitoba Hydro should obtain written
confirmation from the Department stating that the no highway expansions are planned that would
interfere with the sub-transmission or distribution line.

4.4.1 istoric Resources Module
44 111 General Information

During the route planning and assessment process of sub-transmission lines, it is Manitoba
Hyvdro's practice to provide the Historic Resources Branch of the Department of Culture. Heritage.
and Citizenship with a description of the project to review. Historic Resources will then assess the
likelihood of encountering an area of historic significance during project construction and operation.
[f such areas are known or suspected, then the Branch will notify Manitoba Hydro and advise that the

areas be avoided or mitigation measures be applied.

4.4.11.2 Endorsement Procedures
4.4.11.23 No Endorsement Required

Since no areas of historic significance have been identified by the Historic Resources Branch
as potentially affected by the proposed sub-transmission line. no further Historic Resources analvsis
will be required at this time. Historic Resources will generally provide a written confirmation that no
historic sites will be affected by the development. However, if obvious unexpected historic sites are
found in during sub-transmission Iine construction or operation, halt all operations in the area and

contact the Historic Resources Branch immediately.

44112bE ment Requir

As the sub-transmission line may affect a historic site, a Historic Resources Assessment may



be required. Contact the Historic Resources Branch'®. The Branch will issue guidelines and assist
Manitoba Hydro staff in arranging the necessary studies (Manitoba Historic Resources Branch.
1993). Miugation may be required to reduce or eliminate the impact of the sub-transmission line.
Ongoing consultation with Historic Resources will be necessary in this case. [n some cases. the route
mav need to be altered. Seek input from the Branch to determine whether route re-alignment will be

necessary.

4.3.10.3 Agency Concerns

The Historic Resources Branch is concerned with the preservation of —...works of nature or
human endeavor that have prehistoric, historic. cultural. natural, scientific. or aesthetic value.”
(Manitoba Historic Resources Branch, 1993) Arrowheads. fossils, and old buildings are examples of
the tangible history that the Branch wishes to preserve. Historic sites are most likely to be located on
areas of high ground, and along watercourses, especially at rapids and stream confluences.
Development at or near these areas may concern the Branch as construction activities could damage
these resources. Unless historic sites are noted and proper mitigation applied. sub-transmission line
development could threaten these sites. However, the use of Manitoba Hydro general environmental

protection measures should assist in preventing damage to historic sites.

44 11.3 Construction Practices

Standard Manitoba Hydro construction practices, reproduced in Appendix A. should reduce
the impact of sub-transmission line construction on historic resources. These practices regulate
access road construction to reduce the risk of damaging historic sites.

4.4.12 Rural Development Module
4.4.12.1 General Information

During the route planning and assessment of sub-transmission line development, contact the

* Address: Historic Resources Branch, Manitoba Culture, Heritage, and Citizenship, Main Floor.
213 Notre Dame Ave., Winnipeg, MB, R3B IN3. Contact Person: Impact Assessment Officer,
Phone: 945-1830.
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Department of Rural Development'®. Provide the Department with a copy of the project description

for review and comment. [f concerns are raised. consult with the Department.

44122 Endorsement Procedur
4 4. 12 2a Minimal Concemn
As the sub-transmission or distribution line does not cross agricultural land. Rural

Development should not have any concerns with the line. Consult with the Department if other

concerns are raised.

44.12 2b Possibl ne

As the sub-transmission or distribution line crosses agricultural land in a place other than a
quarter section line. Rural Development may have concerns. Rural Development may be concerned
when agricultural land is bisected. especially when small tracts of land are created which are then
difficult to work with large farm machinery (Jackson. R., Rural Development Community Planner.

Personal Communication. 1993).

4.4.13 Federal Environm |
4413 Infx

The Canadian Environmental Assessment Agency (CEAA)™ is responsible for
administering the Canadian Environmental Assessment Act (CEAA). This Act and the
accompanying regulations stipulate when assessments under CEAA are required and what type of
assessments are required. According to the Act, a 66 kV sub transmission line will not require an
assessment unless two conditions are met. [fthe line is to require assessment. it must not be
exciuded from assessment, and it must trigger the Act.

All non-international electricity transmission lines of less than 130 kV are automatically
excluded from the Act uniess: i) the line is constructed on a new Right of way (ROW): ii) the poles

®Address: Community Economic Development Branch, 20 First St. S., P.Q. Box 50, Beausejour. MB.
ROE 0CO, Phone: (204) 268-6058.

®Address: CEAA, Federal Building, 500-269 Main St., Winnipeg, MB, R3C [B2, Phone: 984-2457
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are placed below the high water line of a waterbody. or iii) a polluting substance might be releascd
into a wetland that 1s covered by water for three consecutive months of the year (Part 3. Section 21.
Exclusion list. Canadian Environmental Assessment Act. Canada Gazette Part II Vol. 128. No. 21).
If one or more of these conditions are true, then the line may be subject to assessment.

Under CEAA. the most likely trigger, in the case of sub-transmission lines, is a government
decision on the Law List. The most likely cases are: i) a leave under the Railway Act: ii) an approval
under the Navigable Waters Protection Act: or iii) an authorisation to harmfully alter. disrupt. or
destroy fish habitat under the Fisheries Act (Annotated Law List, Policy and Regulatory Affairs.
Canadian Environment Assessment Agency, [995). The issuance of any one of these approvals
qualifies as a department of the federal government issuing some form of approval before the
construction can take place. If this occurs on a non-excluded line. then a federal environmental

assessment known as a screening will be required.

44132 Approval Pr
44132 Approv: i

As the above conditions for a federal environmental assessment screening are not met. no

screening will be required.

4.4.13.2b Approval Required

As the above conditions for screening are met, a federal environmental assessment screening
report will be required. The screening report must consider (Section 16(1), Canadian Environmental
Assessment Act, [992).

a. The environmental effects of the project. including the environmental effects of malfunctions
or accidents that may occur in connection with the project and any cumulative environmental
effects that are likely to result from the project in combination with other projects or
activities that have been or will be carried out:

b. The significance of the effects referred to in paragraph (a):

c. Comments from the public that are received in accordance with this Act and the regulations:
[S.C. 1993, c. 34, ss. 22(1) (French)]

d. Measures that are technically and economically feasible and that would mitigate any
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significant adverse environmental effects of the project: and
€. Any other matter relevant to the screening, comprehensive study. mediation or assessment
by a review panel. such as the need for the project and alternatives to the project. that the
responstble authority may require to be considered. [S.C. 1993.c. 34.ss. 22(2) (French)|
(Parts a-e. Section [6(1). Canadian Environmental Assessment Act. 1992).
Should a screening be required. contact Manitoba Hydro’s Licensing & Environmental

Assessment. Design Division T&D™.

44133 n ncern

CEAA. as will the Manitoba Environment Department, may be concerned with the
preservation of environmental quality. Many of the concems outlined by Natural Resources staff
may also be of concern to environment officials. Environment officials may also be concerned with

socio-economic impacts of proposed projects.

44134 Con ion Practi

Should CEAA suggest recommended construction practices they are likely to be similar to
ones contained in Manitoba Hydro and Department of Fisheries and Oceans guidelines. Manitoba
Hydro has published general environmental protection measures for Environmental Protection
(Appendix A). These guidelines outline a variety of methods by which the environment mav be
protected including: general management, clearing, borrow pits, access, marshaling vards. material
handling and storage. waste management, wildlife, safety, regulatory requirements, environmental
protection measures for construction in urban environments, environmental protection measures of
agricultural [ands. stream crossing, wetlands, erosion and sedimentation control, drainage protection,
vegetation management, and security and safety. The federal Department of Fisheries and Oceans
has also published environmental protection guidelines (Appendix B). These include: groundwater
management. erosion control. pit restoration, gravel washing. construction waste guidelines, timber
clearing adjacent to watercourses, buffers, general transmission line construction guidelines,

‘t Manitoba Hydro, Licensing & Environmental Assessment, Design Division T&D. 820 Taylor
Ave. PO Box 815, Winnipeg, MB, R3C 2P4, Phone: (204) 474-3119.
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gutdelines for the planning and site selection and construction and operation of borrow pits. and sand

and gravel washing guidelines.

4.4.14 Indian and Northern Affairs Canada Module
44 14 1 General Information

If the sub-transmission line could affect Indian reservations. contact Indian and Northern

Affairs Canada. Obtain the Department’s input in routing the line and addressing any issues and

concerns that may arise.

44 1472 Issue: ncern
4.4 14 2a Minimal Concerns

As the sub-transmission line does not cross any Indian reservations, Indian and Northern

Affairs Canada should not have any concemns with the line.

4.4 14 2b Possible Con

As the sub-transmission line will cross [ndian reservation lands, Indian an Northern Affairs
Canada may have concerns with the line. Contact Indian and Northem Affairs Canada for more
information™. A federal environmental assessment screening may also be required. Contact
Licensing & Environmental Assessment, Design Division T&D?>.

4.4.15 Tran n le
4.4.15.1 General Information

[f any waterways will be crossed, contact the Coast Guard in Selkirk. Manitoba™, during the

route planning and assessment phase. [f waterways will be crossed. the Coast Guard will request

** Address: 1100-275 Portage Ave., Winnipeg, MB. Phone (204) 983-4689.

“Manitoba Hydro. Licensing & Environmental Assessinent. Design Division T&D, 820 Taylor Ave. PO
Box 8 [5. Winnipeg, MB, R3C 2P4, Phone: (204) 474-3119.

-*Address: PO Box 216, Selkirk, MB. RIA 2B2. Phone (204) 7835-6030.
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information concerning the exact nature of the crossing. Send them a copv of the screening report.
the exact locations of the proposed crossings: the type of crossings. whether the crossing will be
overhead. trenched. or tunneled: and the technical drawings of the crossings. They will require that
CSA (Canadian Standards Association) electrical conductor clearance standards be met (Settee. R.
Coast Guard. Personal Communication. [995). Ask whether the Navigable Waters Protection Act
will apply to the watercourse or watercourses in question. If the Act applies. a permit will be
required.

Definition: According to the Transport Canada, a permit is required for any structure
crossing a navigable waterway. Although the term “navigable waterway™ has no legal definition. the
department considers a waterway to be navigable if it will float a vessel of anv size, including canoes.
in its natural state (Settee, R, Coast Guard, Personal Communication, 1993). Natural state refers to
the summer low water level, in the absence of beaver dams or other water-level raising structures.
Since many waterbodies might fit this definition, the safest course of action is to request a ruling on

the applicability of all waterbodies.

44152 Approval Information
4.4.15.23 No approval Required

As no navigable waters are crossed by the line. no permit under the Navigable Waters
Protection Act will be required.

4.4.15 2b Approval Required

[f the Department has decided that the waterway to be crossed is navigable, then a permit
will be required. The Coast Guard will require that CSA standards be met. Contact Coast Guard
officials directly if more information is required.

Note: If a permit is required, and a new ROW will be needed, then a federal environmental
assessment known as a screening will also be required.

44153 Agency Concerns

The Coast Guard may be concerned that clearances be maintained on the waterways to

permit the passage of vessels. To ensure this, they will require that CSA standards be met and that



permits be obtained. The projects’s design specifications should meet these requirements.

4.4.16 Local Municipal Concerns Module

44.16.1 General Information

Sub-transmission lines are often constructed along the two foot line (0.62 m) of a municipal
road allowance. According to Section 23(1) of the Manitoba Hydro Act. Manitoba Hydro has the
nght to place poles within the road allowance. However. the municipality should be contacted in the
route selection and assessment phase of the project, and their input solicited. If concerns are raised

by the municipality. discuss the issues with the reeve and councillors.

44162 ment [,
4.4 16.2a Minimal Munici
As the sub-transmission or distribution line will not be constructed in municipal road

allowances. the municipality should not have any concerns. If outstanding issues are raised. contact

the municipal reeve and councilors.

44162 inor ici
As the sub-transmission or distribution line will be located in a2 municipal road allowance.
though not in 66 foot (20.1 metre) allowances, the municipality may have concerns. [f outstanding

issues are raised, contact the municipal reeve and councilors.

4.4, 16.2¢ Possible Municipal Concerns

As the sub-transmission [ine will be located in a 66 foot (20.1 metre) road allowance, the
municipality may express concems. Construction of a sub-transmission line on the two foot line
(0.62 metre) of a 66 foot road allowance may cause ditch maintenance problems for the municipality.
According to the municipality, if the sub-transmission line is located so close to the ditch. it can be
difficult to avoid damaging the line during routine maintenance. As a result, it has been suggested
that. when a pole is damaged. the municipality not pay the full replacement cost but a depreciated
cost based on the age of the pole structure (Steiner, D., Reeve of Whitemouth Municipality. Personal
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Communication. [993). Manitoba Hydro staff should be prepared to respond to this argument
should it be raised. Further dialogue with the municipality may be required if these concems are

raised.
4.3.15.3 Agency Concerns

The municipality’s concern is that the presence of the sub-transmission line may interfere
with municipal operations, specifically with ditch maintenance. Construction of a line along a 66
foot (20.1 m) road allowance, apparently means that the ditch and sub-transmission line are located
close together. Because the ditch and line are so close together, poles are occasionally damaged as
the ditches are being cleared. As a resuit, the municipality may request that lines be constructed
along 99 foot (30.2m) road allowances or that the municipality not pay the full replacement fee for
damaged poles. Dialogue with the municipality should be pursued.

4.4.17 MT |
44 17 1 General Information

During the route selection and assessment phase of sub-transmission line development,
Manitoba Hydro practice is to supply the Manitoba Telephone System (MTS) with a description of
the proposed project for review and comment. If the proposed line could interfere with telephone line

operations. then MTS will seek input into the development process and suggest mitigation to control

and negative effects.

44,172 Endorsement Procedures
44 1723 No Concerns
Since the sub-transmission line will not affect any MTS facilities, MTS should not have any

concerns with the line. MTS generally provides written correspondence which indicates whether
MTS facilities will be affected by the transmission line.

44 17.2b Possibl ne

Since the sub-transmission line may have effects on MTS facilities, MTS may have concerns
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with the line. MTS is concerned with the noise induction interference caused by electricity
transmission lines on telephone lines (Zelig, D. Network Services. Manitoba Telephone System.
Personal Communication, [993). Noise induction is affected by the amount of separation between
the lines and the length of parallel. If the sub-transmission line will cause interference. then
Manitoba Hydro practice is to mitigate these effects through the installation of line noise controiling
equipment. Contact MTS directly to determine whether noise mitigation is required, and if so, how
the costs of the mitigation should be shared. [nitial contact should be made with the regional MTS
office. but MTS Headquarters Network Services staff may become involved.

44173 Agency Concerns
MTS will be concerned that the sub-transmission line not interfere with the operation of the

telcphone system.

4.4.18 Rail Modul
44181 | Inft ion

During the route planning and planning process, contact the owners of any railways that will
be crossed or approached. The railways, CN and CP, will be concemned that the sub-transmission
line construction and operation not affect the railway operation. If special studies or requirements

are requested by the railway company. the company in question will contact Manitoba Hydro to
resolve these concerns.

44182 v
44182 r ir

Since no railways will be crossed or paralleled. no further action in this regard is needed.

4.4182b Qbtain Approval
Contact the railway and request permission to cross or approach the railway. Refer to the
CN or CP sections as required.
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Canadian National

Contact Engineering and Environmental Services™. Request permission to cross or

approach the railway. According to CN. require detailed engineering drawings with the following

information will be required:
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"Profile of Crossing” detail (vertical elevation)

"Plan View" detail (showing CNR property line and adjacent lot numbers):

*Crossing Structure” pole framing detail:

"Scale” for each of the above and dimensions ("not to scale” unacceptable”):

When power line parallels railway Signal and Communication lines, separate drawing must be
submitted together with Signals and Communication Inductive Coordination Form:

Revised drawings must be marked as revised and reason for revision stated:

When joint use facilities are used, drawing must show information pertaining to both users and
approval of other user denoted on drawing: and

Drawing must have caption:

"Construction. maintenance and operation of the line shall be in accordance with Transport
Canada General Orders Number E-11 and EI2 and Canadian Standards Association Standards
CAN/CSA-C22.3 No.1-M87 and CAN3-C22.3 no.7-M86 as applicable.”

Drawing referred to must contain the seal and signature of the professional engineer responsible
for the work.

The drawing must also have the following technical information:

Poles and adjacent structures or towers: height: class: set: material: pole number: owner.
Anchor(s) and anchor rods: type; size; setting depth; owner: anchor rod size.

Guy(s): lead and height: material: minimum breaking strength: grade: size: point of attachment:
owner.

Crossarm(s): size, material.

Insulator(s): tvpe: flashover rating.

Power conductors and communication wires: size: material: type; minimum breaking strength:
maximum tension: maximum sag; present number; ultimate number.

Power Circuit Voltage: volts phase-to-phase: phase to effectively-grounded neutral.

Minimum clearances under maximum sag: above rails: above Signals and Communication plant.
Separation between wires and cables: horizontal and vertical

Distances: crossing pole to crossing pole: crossing pole to adjacent pole: crossing pole to gauge
of rail(s): crossing pole to Signals and Communication plant.

Power and communication cables: number of conductors: type; diameter; weight; method of
installation: number of cables.

Messenger(s): diameter: type: grade; minimum breaking strength: maximum tension.

*Address: 1004-104 Avenue, Edmonton, Alberta, TSK 0K2, Phone: (403) 421-6688. Fax (403) 421-
6689.



m. Angle of crossing: angle of line to Signals and Communications line: angle of change of

direction at crossing and/or adjacent pole(s) (Signals and Communications. CN North America.
1993).

This information should be sufficient to obtain an endorsement for crossings. If the sub-

transmission line is to be routed in parallel to the railway, additional studies may be required. CN

should be informed of the location of the line relative to CN facilities, and thev will contact Manitoba

Hydro if more mformation is required.

Canadian Pacific

Contact Land Support Services®. Request permission to cross or approach the railway.

According to CP. CP will require the following information (CPRS, Land Management. Information

Package for Utility Crossing Applications, 1994):

L.

[

wl

Title Block stating:

a) Company Name,

b) Title - Proposed Wire Crossingat Mile . Subdivision.

c) Date.

d) Drawing Number.

Plan View Showing :

a) Poles, guys, wires. tracks. property lines, street name if any, dimensions from the

crossing to a permanent reference ie: Street, property line, dimension from the poles
to the centre of the track, dimensions from CP property line to the centre of the
track. north arrow:, any existing facilities. and the angle of the crossing in relation to
the track.

Profile showing:

a) Cross level of the existing grade at the crossing, CP property lines, elevation of the
top of rail at the crossing, poles, wires, guys, dimension from the wire to the top of
rail, dimension from the wire to the top telegraph wires if any, dimension from the
top of rail to the ground elevation at the pole locations and dimensions from the
centre line of the track to the poles and guys.

Wire [nformation:

a) Number of wires

b) Specification of conductors

¢) Messenger material, size and strength (if any)

d) Voltage
e) Tvpe of voltage (AC/DC)
Pole Information:

a) Number of poles on the property

*Address: CP Rail System, 800-200 Granville St., Vancouver, B.C. V6C 2R3, Phone: (604) 643-3295.
Fax (604) 643 3274)
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b) Class of pole
c) Length of pole
d) Depth of bury

6. Guy I[nformation:
a) Ultimate Strength
b) Diameter of anchor rod
7. Note Stating:
a) “To be constructed and maintained in accordance with the National Transportation

Agencies General Order E-11.7 (if the poles are shared by two or more utilities. add
~and E-12" to the note.

[f more information is required. Manitoba Hydro will be informed by the railway.

44183 en ncem

Both railways will be concerned with the possibility of interference with railway operations.
The railways may also be concerned with parallelisms, where the sub-transmission line and the
railway line parallel each other. Special mitigation may be required in these cases. Contact the
railway if these situations occur.



Chapter Five - Expert System Shell Selection -

The second objective. to assess the nature of knowledge engineering in expert svstem shells.
was designed to determine the best shell to use in the development of this particular environmental
self assessment expert system. Two factors, availability of support. and cost were used to determine

the best shell to use. A number of expert shells were screened and two were examined in greater
detail.

5.1 Selection Criteria

The important factors in the selection of the most acceptable shell. for this project, were
availability of support and cost. Other potential factors, such as compatibility, flexibility, simplicity.
and utility, were not important or were subsumed by the availability of support factor.

Availability of support became the most important factor. Since the researcher was not
familiar with expert system shell programming in the beginning, support was required to use any of
the shells. Support took a number of forms. Written manuals proved to be useful. as were on line
tutorials and examples. Manuals and tutorials proved useful in providing examples and dealing with
specific problems. However, the most useful form of support was the assistance of people familiar
with the expert system shell. As detailed support was required. many shells that would be acceptable
to the experienced programmer could not be used in this particular project. The potential factors.
simplicity and utility, were subsumed by the availability of support. With sufficient support, most
shells would be programmable. Similarly, with support, most shells would be usable.

The second factor was cost. Expert system shells that were priced ranged from freeware
shells to shells costing $1000. As the project expenses budget was $500. cost was a significant
factor. Programs that cost over $130 were considered to be too expensive, and were screened out.

The factors of compatibility and flexibility were not significant in the selection of the
appropriate shell. [ncompatibility between the shell and the knowledge was not found to be a
problem and so was not a factor. Similarly, all shells investigated appeared to be sufficiently flexible
to deal with the knowledge. '



5.2 Screening of Expert System Shells

[nformation about fourteen shells was obtained in written form from computer software
stores. over the Internet. or from consultation with expert system designers. All shells were subjected
to an initial screening to determine whether they should be investigated in greater detail. The
screening was based on the availability of support and the cost of the shell. including all necessarv
support.

Table 5.1 summarizes the screening resuits. The table lists the name of the shell and the
source of the information about the shell. The apparent availability of support was then assessed. [f
sufficient support appeared to be available then a Yes appears in the table in the Support Available
column. Cost was then assessed. If the shell were priced at over $150, a No appears in the table in
the Cost Acceptable column. Finally the overall suitability of the shell was assessed on a Yes or No
basis. A shell was only considered to be acceptable if both support and cost criteria were met. All
other shells received a no rating and were screened out of consideration.

All shells {ocated using the Internet lacked sufficient support to be used in this particular
project. Although the Internet may be a valuable resource for experienced expert system
programmers, it was not useful in this case.

[t must be noted that many of the shells that were screened out may be well suited to many
expert system development applications. It is only for this one project that they were found to be

lacking. To a sufficiently experienced programmer, these shells may be excellent tools.

5.3_Detail igation

Two shells were examined in detail, CLIPS version 5.0 and VP Expert version 3.0. As
initial screening revealed that both shells appeared to be acceptable, attempts were made to program
with both. Although programming was successful with VP Expert, programming with CLIPS was
not successful. Because of the researcher’s limited initial skill with expert system programming,
extenstve support was necessary. Although both were supplied with manuals and tutorials, the VP
Expert material proved easier to understand then the CLIPS material. However, the principal
advantage of VP Expert was the availability of on site support staff. People proved more useful than
manuals in structuring and debugging the program. Primarily because human support was available.
VP Expert rates higher then CLIPS in terms of availability of support.

66
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Access to CLIPS was slightly less expensive than was access to VP Expert. CLIPS 3.0 was

available for $80. Educational access to VP Expert cost $100. including support. [t may cost up to

$350 to obtain the program. Therefore. in terms of cost alone. CLIPS would be the better option.

However. the superior support available for VP Expert. made programming with VP Expert

much easier then CLIPS. As a result. VP Expert was used as the shell for the environmental self

assessment expert system prototype.

Table 5.1
Shell Name Source Support Cost Acceptable | Overall
Available Feasibility

Babvlon 2.3 [ntemet No Yes No
Clips 3.0 Literature Yes Yes Yes
Clips 5.1&6.0 [nternet No Yes No

ES L.O [nternet No Yes No
Esie L.1 Internet No Yes No
Expert 1.0 [nternet No Yes No
Frulekat Internet No Yes No
Hugin Internet No Yes No
Les 2.03&2.50 | Internet No Yes No
Level 5 Object System Designer | Yes No No
Mike Internet No Yes No
OPS5 [nternet No Yes No
Salvini Internet No Yes No

VP Expert 3.0 System Designer | Yes Yes Yes




Chapter Six - Test Case

6.1 Explanation of Test Case
To test the PREASES 1.0. and demonstrate that the environmental self assessment expert
concept is feasible. a case study was conducted. A brief summary of the decisions and input

provided to the system follows. The actual output produced by the system is reproduced in
Appendix C.

A hypotheticat sub-transmission line, originating at an existing sub-station located in
Section 33. Township 10. Range 12 just north of Elma. Manitoba, was deemed to be required to
provide electrical supply to a hypothethical station located in SE Section 8. Township [2. Range [2.
Map 6.1. illustrates the proposed location of the sub-transmission line. Map 6.2 provides land

ownership information in the vicinity of the proposed route.

The expert system was designed to identify agency concerns, supply contact information.
and identify the procedures that will be required to obtain the approvals and endorsements construct
a sub-transmission line on a selected route. The user was then asked a series of questions. The
answers to these questions determined the recommendations that the system would make. The

questions and the answers entered were as follows:

Will any forested Crown land. merchantable or non-merchantable, need to be cleared? YES
Will any merchantable timber on Crown land need to be cleared? YES

Will any streams need to be crossed? NO

Will a railway be approached or crossed? YES

Will any provincial parks be crossed? NO

Will any Crown lands administered by the provincial Lands branch be crossed? YES

Will drainage ditches administered by Water Resources be affected? NO

Will any areas that are significant to wildlife, flora or fauna, be crossed or otherwise affected?
YES

9. Will a Historic Resources Assessment be required? NO

10. Will the line be constructed along any developed or undeveloped road allowances? YES

[ 1. Will the line be constructed along a 66 foot (20.1 metre) developed or undeveloped road
allowance? YES

12. Will a new ROW be needed? YES

13. Wil pentachlorophenol treated peles be placed in a wetland? NO

14. Will poles be placed below the high water line of any watercourse? NO

15. Will a [eave be required to cross or approach a railway? NO

16. Will any navigable waters need to be crossed? NO

17. Will any fish habitat need to be destroyed? NO

[8. Will any [ndian reservations be crossed? NO

19. Will MTS facilities be affected be the sub-transmission or distribution line? YES

20. Will current or potential highway’s road allowances be affected by the line? YES

NGB L
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21. Will the line cross agricultural land at a point other then on a road allowance or on a quarter
section line? NO

22. Will a developed or high capability undeveloped gravel lease be crossed by the line? NO

Based on this information, the prototype generated a series of recommendations designed to
facilitate the approval and endorsement process for the line. The system asks whether the user
wishes to view general information about each agency. the agency's concems. and recommendations
that the agency is likely to make. For this test case. the user decided to view all of the general
information. agency concems, and agency recommendations.

PREASES begins with the Policy Co-ordination Branch of the Department of Natural
Resources. The user is prompted whether the general information should be displayed. Information
that may assist in obtaining approvals and endorsements from Policy Co-ordination is then
presented. The user is then asked whether the agency concerns should be displayed. In this case. the
user requested that the information be shown.

The Fisheries Branch general information is then displayed. The user is prompted to choose
whether the approval or endorsement information is desired. [n this case. the information is
displayed. However, in this particular case, no approval from Fisheries will be required. Agency
concerns and recommendations are then printed and then the system moves to the next section.

The prototype then displays the Forestry module. After viewing the general information. the
user is informed that based on user input. merchantable timber will be cleared. Information
concerning the clearing of merchantable timber is then displayed. Forestry Branch general concerns
and recommendations are then displayed.

The next section details Lands Branch issues. After viewing the general information, the
user is informed that the Lands Branch will be involved in the approval process. After reviewing the
information provided, Lands Branch concemns and recommendations will be displayed.

The next section is the Parks section. After viewing the general information, the user is
informed that based on user input, Parks branch should have minimal concerns.

The next module is the Water Resources module. After viewing the general information. the
user is informed that based on user input, Water Resources should have minimal concerus.

The system then continues with the general information for the Wildlife Branch of the
Department of Natural Resources. Based on the user’s previous input, the system displays the
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nformation for the Wildlife Branch. The system then displays the agency concerns and suggested
construction practices.

The next module focuses on the concerns of the Mines Branch. The system displays general
information about the Branch. Since this particular route will not involve crossing existing or high
capability gravel leases, the Branch should not have concerns about the line. The system then
displays general Mines Branch concerns regarding sub-transmission line development.

The general information conceming the Manitoba Environment Department is then
displayed. The user is informed that the Department may have concems. Department concerns are
then outlined. The system then prints general agency concems and recommended practices.

The next section is the section dealing with the Department of Highways and Transportation
concerns. After viewing the general information, the user is informed that based on previous input.
the Department may have concerns in this case. ‘

The system then continues with the Historic Resources Branch of the Department of Cuiture.
Heritage and Citizenship. The general information is displaved. Based on the user’s previous input.
the user is informed that a Historic Resources Assessment will not be required. Agency concerns and
recommended practices are then displayed.

The user is then asked whether the general information concerning the Manitoba Rural
Development Department should be displayed. The user is informed that. in this case. the
Department should not have significant concerns.

The next section is the section dealing with Federal environment concerns. After viewing
the general information. the user is informed that based on previous input. a Federal review will not
be required. Federal environmental concerns and recommended practices are then displayed.

The next section focuses on the concerns of Indian and Northern Affairs Canada. The
system displays general information about the Department. Since this particular route will not
involve crossing [ndian reserve [and, the Department should not have concerns about the line.

Information is then displayed conceming Transport Canada concerns. The user is then
informed that the department will not have concerns regarding the test case line. Information is then
displayed on Transport Canada concerns.




General information dealing with Municipal concems is then displaved. Then the user is
informed that. in this case, although no formal approval will be required, the municipality may have
concerns. The system then displays the agency concerns.

The general information conceming the Manitoba Telephone System (MTS) is then
displaved. The user is informed that MTS may have concerns. Information is then supplied to assist
in satisfving these concems and mitigating the effects. General agency concems are then printed and
the system then moves to the final section.

The final section focuses on the conceras of the railway companies. The system displavs
general information about the railways. Since this particular route will involve crossing a railway
line. information s provided concerning railway approvals. After viewing this information, general

railway concerns regarding sub-transmission line development will be provided.

62T m

As stated in section [.9.4, the prototype would be considered to be useful if it: i) determined
the approvals and endorsements required for the construction of a hypothetical sub-transmission line.
and: 1) provided background information about the relevant agencies. their concerns. and various
construction practices that they may recommend. As demonstrated by the case study output and the
explanation displaved above, the prototype system, once supplied with the necessary information. is
capable of predicting these approvals and endorsements. The system also displays general
information about the approval and endorsement granting agencies, their concerns, and various
construction practices. Thus, the system meets the two criteria for a successful system. This system
should be of assistance to those conducting these phases of an environmental self assessment of sub-
transmission lines.
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Chapter Seven-Conclusions and Recommendations

7.1 Conclusions

A case study. detailed in chapter 6, was used to test the feasibility of the prototvpe expert
system. [t demonstrated that an expert system can be used to provide the information necessary to
conduct phases four and five of an environmental self assessment. namely. identifving the agency
concems and the agency approvals or endorsements phases. PREASES prompted the user for
specific information about the preferred route, and based on the user’s answers. the system
responded with the agency concerns and a series of recommendations that will facilitate the approval
and endorsement process for the line.

The prototype expert system presented here suggests that the expert svstem approach to the
environmental self assessment of sub-transmission lines is feasible. However. the system will
require refinement before it can be used. With expansion and refinement, the system will be suitable
for assisting in performing environmental self assessments. The approach may also prove useful in
developing environmental self-assessment process designs for other linear developments, eg. natural

gas pipelines.

7.2 Recommendation

The expert system approach appears to be suited to performing the above-mentioned phases
of environmental self assessment. However. the system should be refined to enhance its usefulness.

The following recommendations will improve the prototype.

L. Expand the system to include the planning phase of the environmental self assessment
process.

The current prototype is capable of assisting the user with anticipating agencv concerns and
obtaining any necessary or desirable approvals or endorsements. Future expert system development
should be focused on the other phases of environmental self assessment. A route planning tool that
would assist with the second and third phases of the environmental self assessment would be the next

step. Such a system would include the use of Geographic Information Systems (GIS) that would
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assist the user in planning the route (phase 3) and examining the environmental. socio-economic. and
technical factors in the potential development area (phase 2). Based on the [and cover and land use
areas the new line would cross. the system would identify the environmental, socio-economic. and
technical factors that would need to be addressed. The system would identify issues and concemns for
the user in the very earliest stages of planning.

2 Include the information evaluation phases of the environmental scif asscssment process in an
expert system.

A further expansion of the system would concentrate assisting the user with the phases of
the environmental self-assessment after the route planning and agency contact phases. Such a svstem
would focus on phases six (the collection of the information required to make decisions) and seven
(the evaluation of the concerns and infoimation and the drafting of construction guidelines and
recommendations). Such a system would have access to databases that contain site specific
information about areas that could be traversed by development. Based on the information in these
databases, some of which exist at the present time, site specific information could be obtained about
the areas the development would affect. Based on this information, standard construction guidelines
and recommendation would be outlined. For example, if the user indicated that the sub-transmission
line would cross or pass within a certain preset distance of a stream. the system would obtain
information about that particular stream crossing or approach from the databases to which it had
access. Based on the rules in its knowledge base, the expert system would then generate construction
guidelines and recommendations. An specific example would be: if the development were to cross a
stream that was known to contain a fish species with a critical breeding or spawning season, the
system would recommend that construction be restricted during this critical period. Although
complex or unique situations would require the detailed attention of experts, the system could assist
the user with many standard situations.

3. Develop a working environmental self assessment expert svstem for sub-transmission line
development the agricultural regions of Manitoba.
The system developed in this feasibility study should be used as a starting point for an
enhanced system that is not restricted to any one specific region of the province. Such a system

would include modules concerned with natural gas pipelines. cable television systems. and other
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wildlife considerations. Expanding and refining the prototyvpe should vield a workable system for

performing environmental self assessments on sub-transmission lines in all of agricultural Manitoba.

4, Develop an environmental self assessment expert svstem for sub-transmission line
development in Northern Manitoba.
Adapting the system for application in northern Manitoba would require additional
knowledge collection. More information on northern issues like trapping and remote lodges would
be required. However, the existing prototype would serve as a useful starting point for such a

project.
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