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ABSTRACT

Computers have been used in a variety of ways for over
ten years, in transmission line corridor and route planning.
Significant advantages have resulted such as increases in
the precision, speed and economy with which large amounts of
spatial information can be managed, analyzed and clearly
presented, to prov1de objective information for use in
dec151on maklng. :

. This study reviews the state-of-the-art with an
emphasis on North America. Included is a general
introduction to the use of computers in transmission line
planning. This includes an overview of the basic concepts
involved and of the broader issues that typically need to be
addressed in a broad review of different systems, or in
selecting, adapting, or developing a system for a particular
appllcatlon. :

Ten systems are profiled to give an overview of a
representative range of planning systems. Each profile
- includes details on the system, the agency concerned,
typical projects, the planning method, computer software and
hardware used, and agency contact people. A case study
describes in detail, the planning method of one of the
comprehensive planning systems profiled.

Ten Ffurther organisations were identified as working
with computer assisted transmission line planning research _
or project applications. These could not be profiled within
the scope of the study. Their work is briefly reviewed and
information. is given on agency contact people.

There was considerable variation in the way that.
computers were used. Several systems profiled included
transmission line planning as part of a larger facility
planning process e.g. including consideration of power
station, substation, access road and in one case, cooling
water canal location. Several systems were comprechensive in
the issues congidered e.g. engineering, social and
environmental, while others concentrated on one aspect such
as landcover/landuse inventory using satellite image
analysis, or visual simulation and/or visual assessment.

The study provides a means by which consideration given
‘to the use of computers in transmission line planning, can
be built on knowledge of a range of systems that have
already been developed, and on research and development of
systems that 1s ongoing elsewhere.
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CHAPTER I .
INTRODUCTION

Purpose of Study

The purpose of thiS'study is to_provide an oﬁerview of
_the various ways in which computeré are used in transmission
line corridor and route planning.- The emphasis of the study
is on the analysis of potential environmental impacts,
including visibility'and visual impact assessmeht. The_
systems.idehtified have largely been developed within North

America.

Study Method

The foilowing-objectives were set:

1. To carry out a broad reviewidf aﬁailable 1itera£ure
and establish a bibliography of significant bublished
"materiai. |

2. To carry but an in—aepth review of material;
considered most_reieveht to the sﬁudy. |

3. To identify key'organisétiﬁns_énd individua;s
leading in this area, with an emphasis 6n USA and Canada,
.and what in broad terms thei: computer éssisted transmission
line_corridof én& route plannihg'syétems involve.

- 4. To select from the key organisations'identified, a
'representatiﬁe range of systems and dgyelop overview |

profiles of each, where sufficient information could be




‘report.

Chapter III includes profiles of ten selected systems,
éhosen to illustrate a variety of ways in which £ﬁe computer
ié used in transmission line planning. This-chépter
provides the most detailed informétion in the report, onla
number of difféfent systems developed. ReferehceS-directly
relating to each profile are listed together with a contact
person, address and phone number. Chapter IV illustrates in
greater detail; one comprehensive planning system profiled
in the previoﬁs chapter. Chapter V provides concluding
 comments on the study. |

In addition to a bibliography of references”citea.
_£hroughout the text, a list of additional reference material
that would be of use in further research, haé been éompiled.
_A?pendix 2 lists the organisations not profiled, that were
idenﬁified'as having worked with computer assisted
transmission line planning research or project ap?lications.
Albrief description is given of the type of work.involved.:
together ﬁith‘key refe:en¢e material ana contact
information; "Although it would have been é valuable
addition to this report to have fully profiled many of the
. systems referred to, this was not feasible within the scope

of'this'study.




CHAPTER IX

A GENERAL INTRODUCTION TO THE USE OF COMPUTERS IN

‘TRANSMISSION LINE CORRIDOR AND ROUTE PLANNING.

2,1_Intr6dﬁction

--Thé.purpoée of £his chapter is to provide a general
introduction to the use of computers in transmission line
corridor and route planning. Matters which might need some
.clarification, that are referred to in the profiles of
differént systems in chapter III, in the case study in
chaptef IV and in the brief.system.reviews in appendix 2,

are discussed. o .

2.2 The Planning process

Findinélacceptable routes for transmission lines is
becoming anrincreasingly compléx task. The routing of |
'transmission.lines héérin the pagt.béeﬁ,a‘routiﬁe task,
undertaken solely by-transmiSSiQn line engiheéfé who made

routing decisions based almost entirely on engineering

related costs (Smith et al, 1979). The process of locating

transmission line corridors, evaluating alternative
corridors and routes, and selection of the final centerline
route, has evolved over a period of several decades {White

1981, pg 8-1).
2.2.1 The Increasing Complexity Of Transmission Line

4




understood by agencies and the»publig-(Howlet 1976,rpg 36).
 Because of such concerns and §eneral-pressures to
jncrease the flexibility and comprehensiveness of the
corridor and route selection process, a.numberrofrmethodé
havé been developed;- These methods include exteﬁsidﬂs of
tﬁe conStréint mapping method published by McHarg in 1969,
as well as a variety of computer orientated methods, which
enable the storage and manipulation of the data required for

an optimization approach. .

2.2.2 The.Conventional Transmission Line'Planhing Process

Smith et ai 1979, divided the éoﬁventional transmissibn
line routing process as practiced in most areas, into 5
major steps: | |

'§Eg£ 1. Identification of the start and finish points
of the proposed transmission line. A traﬁsmission line
generally connects a generating station with a.éubstation.
If there is'more than.one substation termination location
' beiﬁg considered, the problém becomés a.multiple routé
gselection and comﬁarisonrplanning proceedure. For éach
alterﬁative terminationrpoiﬁtf sréps i.to 4 would heed to be
repeated.

Step g; Selectioﬁ and evéluation_of alterhative
cdrridors. From the élternatives, the preferred corridor is
selected. |

Step 3. Alternative aiignments.are selected within the
preferred corridor. Each segment of eaqh alternative

6




-emphasised the involvement of thé public-(oftén through
elected officials) and the incorporation'of publiC'Values
from the earlier stagés of the route selection.process;
However, Smith.et al (1979) found that Ehe'transmissionrliné
planning process can only effectively involve a broad |
spectrum of interests beginning at step 2. This is because
-0of the diffiéﬁlties experienced by anyone other than-én. |
electrical engineer, in conceptually envisaging the various

transmission system alternatives.

'Early public parficipatidn typically iﬁvblves ésking
the public to comment oﬁ issues they consider should be
.dealt witﬁ,' Representative methods of public partiéipation,
e.g- ihstifutional repfesentation, have often been found.to
have considerable advantages.' Each indi&idual inVolvéd has
the oppbrtunity to develop an in-depth understanding.of.the
planning process and issues involved. When participating in
the sétfiﬁg of objectives and criteria that 1ead_to the
resuits, tﬁe public 6ften become supportivé participants in
the project. This helps avoid the unhelpful "I don't 1ike
it" type réaction sometimes encéuntered in wide open public
participation. | | ) |

Computer énalysis assists in fbcussing attentiqn on
significant problem areas, and in_the rapid generation of
‘alternatives to assist with testing the outcome'of
alternative planning scenarios. -There are a varietj of
diffe:ent public pérticipation technigues by which this
process can continue, until consensus is reaéhed. 'Methods

8




~areas assists iﬁ'remOQing from further consideration,
various parts of the study area.  Thus the size of the study
area may be reduced, or séveral corridors chosen for more
detailed inventory (White 1981, pg 8-3).

The.second phasertyﬁically.starts with the selection of
the various.types of data_which—can-be used to meaéure
potential.transmissioﬁ facility impact.--On the basis.of 
this iﬁformation, additional constraint maps are prepared.
Graphic display of these variables is generally done by
stratifying information according to pre—specified groups.
‘Manual methods involve mapping this iﬁformation on
transparehcies which are ove:laid on a base map. The
- purpose of this.overlay‘éeries is ﬁo define.areas of
environmental comélexity and to identify areas where the
iocation of a transmission line will haﬁe minimal effects. .
After manual or computerized overlay of all_the constraint
variables, or of selected constraint variables, alternate
corridors and routes are manually determined (Wwhite 1981 pg
BeS}. Profile 10 (Southern California Edisonj,,prOVides an
example of a projéct application. |

The selection of variables used in.a constraint mapping
process, is usually limited by the complexity of the
constréints in a region. In relatively homogenous areas
with littie envifonmental diversity,.a manual constraint
mapping systems can offer a quick and efficient meﬁhod of
identifying alternative corridors or roufés. However as the

number of variables increases, and as the requirement for

10




of'converting‘poiygon data to gri& data is usually done by
computerized procedures. Refer to figure-3.2: "Engineering
and Cost Constraints", (Ontariorﬁydro) in Profile 9; fof
typical éingle'factor grid cell analysis. Composite

constraint maps are understandably more complex.

.2.4.3 Polygon Analysis

Here the planning procedure is similar to that for grid
cell anéleis, but data is entered as polfgons and is
analyzed in polygon form. Although there are geographic
information systems capable of doing this, no tranémission
line planning sfstems have been identified.in-this éﬁudy

that use polygon analysis.

2.4.4 ﬁetwork Analysis

Network analysis,.wﬁich involveS'the seledtibn of
SPecific routes, provides an alternatiﬁe to computerized
corfidor séléction. The process begihs with the standard
conétréint maﬁping techﬁiqﬁes‘ Typicaliy.rafter sevéréll
'broéd corridors'are identified manually, specific routes are
designatea, field inspected and inventoried. Instead of |
assembling'informétion for an entire.fegion, bnly those
areas directly'affected by the alternative routes ﬁeed'to be
inventoried. The data collected ffom the field inspections,
is then coded for eaéh link (i.e. for each ségmeﬂt of.thé-
transmission line route) in the network. The reéulting
measures of impact potential, are then used by the écmputer
.in selecting the route of léast impact. fThis techniqué '

12




the transmission line is developed manually.

2.5 The Choice of é‘Method

The choice of a method for selecting alternative
.corridors or routes depends on several factors {(White 1981);

the complexity of the region, the configuration of the

system, the level of detail required and the heed to explore

alternative. sites for related facilities (e.g.
substations), in addition to alternative transmission line
locations. It is difficult to establish general rules for

specifying the approach to use.

2,6 Plahning Related Issues
| There are a wide variéty of issues commonly considered
in comprehensive transmission line planning studies.
Although these vary sémewhat between different studies,
Smith et al (1979) note that these.can usually be resolved
info three primary issués;- |

~ Environmental Senéitivity: The impact the
transmission line‘would_have on the existing.eéosysteﬂs.
Consideration of unique habitat areas; the presence of .
animai species and specifid-consequences of construction
such as erosion ahd chénges in runoff patterns.

'—Cultu?al-Sensitivity: Consideration given to changes
in land use:pattern,.impacts on existing land use |
activities, sﬁch-aS'agricultural operations (e.g. aerial

spraying); issues relating to population proximity and

14




Consultaﬁts 1983) in that they involve;:data.capture, the
editing and updating of data files, data manipulation, data
analyéis and retrieval of files, genefation of a variety of
-output, including displays and statistical reports etc. The
most significant difference between GIS's aﬁd_othér.
aﬁtomated data systems, is in the spatialuor geographic
nature of the data. The data can be geb—:eferenced-i;e. it
is.referenced to a specific location on the surface of the
~earth. | |

- In traditional aPPlications. the GIS:ié usedrto'display
information.in a manﬁér that is similar to map diépiay e.qg.
as with sbils,-land use and land oﬁnefship. The real power
6f a GIS is fealized when a variety of geographic déta.are
manipulated éo as to measure and show_relatioﬁships that
were not known beforehand, or were too complex to handle by

manual means.

2.7.1 GIS Equipment

GIS's are comprised of hardware (thé computer, dat;
input and graphic output devices ete., ) and software (the
computef pfogramé)..-In the review of selected.systems in
chapter III,.the basic computer sysﬁem and peripheral items
such as data input devices, graphic display and-hardcopy
dutput de&ices,.are identified (where the information could
be obtained); together with equipment characteristics, where

appropriate.
2.7.2 The Basic Concepts Of A GIS

16




.and update data, and to bring data-gathered at various
resélutibns, scales and map projections,‘to a common format.
Other utility.functions enable selective access iﬁ a variety
of ways, to any part of the data base. The daté can’
typically bé manipulated, che¢ked‘and quéried in various
ways.

Data Manipulation: Sophisticated data manipulation functions

~are usually the most powerful aspect of a GIS. Such
functions allow data to be manipulated and analyzed in ways
that are oftén not feasible manuaily; for instaﬁce, overlay”'
(e.g.'.to idéntify the-co—occurrence of_specified
characteristics), aggregation (e.g. where a less detailed
.le§el.of information is more appropriate), and statistical:
analysis.

Data Display: There is a wide range of data display and

_hardcopy outpﬁt alternatives available for use with GIS's.
| Cathode Ray Tubes (CRT's) provide for temporary displays (or
.“softcopy“) in bléck and white or color. There arera
variety of sophisticated systems available for producing
permanent (or "hardcopy") output on paper in both biack and
white, and color, including pen plots, dot matrix or

electrostatic prints at any scale.

2.7.3 Further GIS Related Considerations In Reviewing
Systens.

General System Capabilities and Limitations: In reviewing

different systems, consideration should be given to the
differences between methods, the circumstanées under which

18




Data Base Integration:'The,problem of integration is present

with any system. It is important that a data base is.
integrated._i.e.' that all information is .referenced
correctly to the same place on the earth. In any given
system, can data-5e transformed-from othef-map projections
and if so wifh wﬁat ease? How accurate is the data? (Does
it for instance, round off to_fhe nearest 100 feet oa.fhej
groﬁnd? Does it confofm to national'map accuracy |
standardé°) How.flexible is the eystem to take advantage of
a wide range of 1n£ormatlon°

Technlques For Welghtlng Data. How are features translated

into quantified information? -Each_system has differences in
the way the various types of judgements are integrated.
Data can be welghted by setting weights through an

interdisciplinary team, through the public, through public

' agencies concerned with transmission line location, or by

all three working together (Howlet 1976, pyg 37). . Different
methods of weighting data are referred to, in both chapters
IIT and 1IV.

System Limitations: What is the maximum land area that can

be accomodated by the system at different data cell sizes
and the range of map scales at which it is used?

User Requirements: How easily is the system used? 1Is it a

user frlendly {(menu drlven) interactive operat10n7

~ Documentation Support: Is there a user guide and technlcal

reference guide available? The better the documentatlonr

the less important consulting type support becomes;

20




CHAPTER III

PROFILES OF SELECTED COMPUTER ASSISTED TRANSMISSION LINE

PLANNING SYSTEMS

Introduction

‘The purpose of this chapter is to illustrate a variety '

of ways in which the computer is used in transmission line
planning. From among those systems on which information
could be obtainéd, a fepresentative range of systems have
beeﬁ profiled; As would be expected, when all systems are
'dealing with transmission line planning, there is soﬁe
. overlap with the plénning methods used. However, because of
differences in emphasis betweeﬁ the different systems and in
the detail of project applications, each study prOfiled is
unique. |

" Bach system is'profiled_according to the agency using
the system. The profilés have been-writﬁen to provide af
brief déscription of each system including typicai projects
undertaken and a pianning method o&erview} The description
of system hardware and softﬁare, where. available, summarizes
‘the major components used, but often considerable
flexibility exists in the choice of both software.and
particularly hardware, to achieve the same purpose. Typical
6&tpu£ products.are described.to indicate the range of
display (softcopy) and docomentation (hardcopy) available'
~from each system for the project applications described.

22




PROFILE 1

SYSTEM DESCRIPTION

VISUAL APPRAISAL, INCLUDING VISIBILITY ASSESSMENT,
VISUAL IMPACT ASSESSMENT AND VISUAL- SIMULATION OF _
ALTERNATIVE ROUTES, GIVEN SPECIFIC TOWER LOCATIONS AND
HEIGHTS .

SYSTEM NAME
The four programs used in the system include BIBLE,

VIEW, VISTA and LANDVU.

AGENCIES USINGVSYSTEM

Architecture and Building Aids Computer Unit
Strathclyde (ABACUS],

University of Strathclyde,

Glasgow,

Scotland.

Turnbull Jeffery Partnership, .
Edinburgh, -

Scotland.

Consultant planners, architects, and landscape

architects.
KEYWORDS
Transmission Line, Transmission Route, Visual Analysis,

Visual Simulation, Géographic Information System, Siting.

TYPICAL, PROJECTS UNDERTAKEN
Visual appraisal for transmission line routing studies

for the South of Scotland Electricity Board.

24
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the percentage and number of viéible grid_cells'for each
part of thé'towe:, whole tower.or wholé'route. This
information includes adjustments for intervening trees and

" buildings, light refraction and curvature of the earths
_sﬁrface. The algorithms to carry out the-terrain-séérdh are
very. fast and accurate.

There are other measurable factors that can be handled
by the program. The most important-of_thése is "backcloth“;
{The term backeloth in this case refers to-that portion of
the.backgrouﬁd to a view of a transmission line, that is
below the skyline.) Program 6utput shbWs.ﬁhOSe areas that
can see the tower above the skylihe (which can of course be

seen more easily)} and how much of the tower can be seen.

SOFTWARE |
Four sdftware packages form the basis of the planning
.methoa; :
BIBLE (Buildings with Invisible Back Lines Eliminated);
Ge..nerates monochrome wi;‘e line perspective d_fawings. |
VISTA {Visual Impact Simulation Technical Aid);
Generates colbred, texturéd, shaded perspective drawings.
VIEW (A set of computer programs coﬁcerned with visual
analysis; it is part of a.larger suite dealing with land use
and 1andscape-planning rroblems. The key element isrthe'dtm
on which the various calculatiqns are based.
' LANDVU; is a perspective drawing program, using as

input data, the gridded elevation data matrix. (used in view)'

26




“Scotland,
United Kingdom.

Tel (031) 226-2797
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COMMEﬁT

This sophisticated series of programs includeé a
variety Qf‘ptecise visual assessment techniques, ail of
whicﬁ can be performed_quickly_and at a reasonable cost, in
tﬁe testing of alternative ideas. Accurate.perépéctivé
:'éimulations'and photomontages of alternatiVe'towér lbcations

can be produced.
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considered_adequate,giVen tﬁe size of the study area. The
total number of grid cells was approximately 24,060. The
program VIEWS was used to produce pseudo three-dimensional
vistas of the study area. 'This program can show fhe area
under.study from any direction, at any altitude and ét any
'scalé. Plots were'produced along 8 major cohpas ?oints.
Plots generated from an angle of lS,dégrees above the
horizontal produced an elevated representation of both the’
topography and the locatiéns of the proposed trahsmission
line corridors. .7 | ‘

VIEWS.output allows intervening hills and ridges to
block the View-of more distant landform, in the same manner

as is experienced by a person looking upon the vista.

However where linear features such as roads and alternative

transmission line routes, are mapped, they aré merely
.overlaid on top.of the éxisting topography whethet or not
they are visible from a given direction.

| The progfam EXPCSURE enables the analyst to define one
or morerobservation poinﬁé. The progrém determines whicﬁ
‘grid cells are invisible to the observer due to intervening
high Qround. It then plots a gridded representation of
"exposed“;and "unex§05ed" grid cells. Transmission line
routes and specific tower 1ocationé.were directiy overlaid
on the expésure output to determine theirlfelative
viewabilities. The exposure program examines only towers
that are theoretically.visible. Distance, time of day,

color and'background, which are not taken into account in
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Coordinator,

Geographic Information D1v131on,

Clark County Department of Comprehensive Plannlng.
Clark County Bridger Building,

225 Bridger Avenue, 7th floor,

Las Vegas, -

Nevada 89155,

USA

Tel‘(702) 386-4181

- REFERENCES

1.. Clark County Department. of Comprehensive Planning.
Project Report: Viewshed of Proposed Power Line Through the
‘River Mountains. December 1982. 29 pp.

COMMENT

 .This pfocedure is useful in'determining the relative
degrees of visibility of alternative trahsﬁissioﬁ line
locations. However the CCRIS system.can not_take account of
the mitigating-impact of physical background and lighting on
the proposed iines. The systen deais only with ?isibility
and not with the issue of possible impacts on
_enviroumentally.sensitive areas, nor with the comparative

costs of constructing the lines along the various routes

(1) .
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Department and the Western Regional Applications Program of
the NASA/Ames Research Center. The project involved the
preparation of a land. use/ land cover inventory for four

previously defined alternative corridors. . -

PLANNING METHOD OVERVIEW
| Landsat:digital data and image procéssing techniques,
specifically a multidate superviséd ciassification-épproach,
were used to develop a landcover map fof_an agricultural
.area near Fresno Caiifornia. Twentyléix landcovér classes
were identified of which twenty were agricﬁlturai crops (1,
Py i).: High classification accuracies (greater than 80
percent),.were attained for several classes,'iﬁcluding
'cofton, grain and vineyards. A Qeneralized version of the
classifidétion'grouped the twenty éix classes into thirteén
catégo;ies. In addition, acreage summaries by COVer:type.
were obtained for the four corridors. |
.-Portions of:thé two landsat scenes that covered tﬁe
'areé were mosaicked together to create one image. ‘Irrigated
versus non-irrigated areas within the study area were mapped
.and acreages were estimated. This included informaﬁion on
which months or combination of months, land waslirrigated;
Due.to the complek nature-of the study region, it was
COnsidered that multiple dates for digital anélysis would
provide a more accurate crop inventory. ("Digital analysis
is a set df procedureé and computer'processes used io

manipulate and interpret Landsat digital data into a useable
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classes descfibed bylthe'classificationrwe:e grouped in two
ways;jé generalized'(thirteen class)_and a detailed {twenty :
sik class) formatf |

The four alternative_corridor boundaries.were overlaid
onté the final classificatioh at a scale of 15100,000. In
_addition, a sépatéte overlay was genérated to show the
- lbdation of the one mile wide_trahsmission line planﬁing
corridor énd its centerline. ) o

Acreage totals for each major crop type were generated
to summarize the crops crops grown within each of.the four
-_corfidors.' Thése figures were provided for both the 200
.,fooﬁ-wide corridor“centerline and for the entire_mile wide
gorridor. | | | .
At the conclusion of the p;ojecf, computer coﬁpatible-
"tapes containing the.final classification an& various
transmission line corridor files, wére provided by Ames
,Résearch Centef to PG&E for future use}' { The taées wefe
compatible with PG&ETS in-house geographic software;
Envifonmental-Systems Reseaﬁch-lnstitute's (ESRI) singleé'

variable file format.]

SYSTEM HARDWARE/SOFTWARE

| Because of the variety of éomputer systems:atlAmes;
several different hardware/éoftware sysﬁems.weré'uséﬁ during
the éourse of project work. This gave the analysts‘the
option.of choosing the most'a?propriate sysfem for each

image processing procedure. The use of multiple systems is
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USA.

Tel (415) 965-5912
- FTS 448-5912

REFERENCE

. 1.  Bergis V, Maw K, Newland W, Sinnot D, Thornbury G,
Basterwood P, Bonderud J. Gates to Gregg High Voltage
Transmission Line Study. NASA Report No; NASA TM~84314.

" December 1982. 143 pp. :

COMMENT

With this transm1551on.corr1dor .study, obtalnlng
_ accurate and up to date information for. ana1y51s was
:1mportant because of the potential 1mpact of a transmlssion
1ine on the eéonomy of the region; The San ioéqﬁin”Valley
..within which the line was_propbsed, is approximately 27,000
séuare miles in size and is.17 percent df the laﬁd area of
the state of Califo?nia.. The major.indust:y of the-valley
is agriculture. 1mpdrtant,agricultural products are grapes,
milk, beef, poultry and citrus. Thertotal Qross value of
"these products in 1978 was estimated at $5.065 billion

The study showed that the use 6f-Landsat.digita1 daté
.for Land use/land cbver inventories can be very usefﬁl in
the planning and rohting of transmission lines.  Previously
PG&E could not economlcally obtain land use information over
large study areas. However, with the 1mplementat10n of
remote senéing techniques, large-area inventories could
become feasible and cost effeétive. This would allow.for a
more complete traﬁsmisSion line route evaluation and.review

of project alternatives by PG&E, with regard to agriculturai
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PROFILE 4

SYSTEM DESCRIPTION

CORRIDOR LAND COVER INVENTORY USING LANDSAT IMAGE
ANALYSIS 7 . _ :

SYSTEM NAMES

ERDAS 400, 2300 and 2400 systems.

AGENCY USING SYSTEM

Earth Resources Data Analysis Systems (ERDAS)
Atlanta, '
Georgia,

USA.

ERDAS is a firm specializing in land management and

resource analysis using state—of-the-art computer data base

technology. ERDAS professional staff includes the
disciplines of planning, landscape architecture, ecology,

remote sensing, and electronics engineering (1, pg 2).

KEYWORDS -
Transmission Line, Transmission .Corridor, Remote
Sensing, Image Analysis, Resource Assessment, Land

‘Management, Data Base Development, Siting. .

TYPICAL PROJECTS UNDERTAKEN
ERDAS was contracted by Tri-state Generation and
Transmission Association Inc., to produce an 1,800 square

mile transmission line corridor land cover inventory that
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ERDAS has developed complete remote sensing and digital
processing capabilities, which include all the necessary
hardware and software for pfocessiné Landsat digital data.
The,computer.system has the capability of producing a scale.'
' mapped pioduct with acreage.and percentage stétistics for
defined aréas within the larger 185x185 km area covered by é__
fuil Landsat image. On this project, twenty six distinctive
corridor segments were thus "windowed" out of the larger

region (1, pp 11-12).

~ OUTPUT PRODUCTS

' Color display {softcopy) and maps (hardcopy): black and

‘white maps.

SYSTEM SOFTWARE

A large variety of ERDAS image analysis and GIS

software is available.

SYSTEM HARDWARE

Each ERDAS system availablé, has a micro or
minicomputer as a central progcessing unit, an intelligent
terminal, a high resolution color monitor and a printer._
Storage devices inélude any combinations.of floppy or hard

disc and tape drives.

CONTACT

Bruce Q Rado,
Vice President,
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PROFILE 5

SYSTEM DESCRIPTION

CORRIDOR LOCATION BASED ON ECONOMIC, SOCIAL AND
" ECOLOGICAL IMPACT FACTORS

SYSTEM NAME
The corridor planning system is composed of five

separate computer programs {system name not obtained).

AGENCY USING SYSTEM

Tennessee Valley Authority {(Tva),

Norris,
Tennessee,
USA.

KEYWORDS
Pransmission Line, Transmission Corridor, Geographic

Information System, Siting.

TYPICAL PRCJECTS UNDERTAKEN

DemOnstratlon progect designed to develép and evaluate
- a.c0mputer.as31sted method, to aid in locating transm1551on
liﬁes (l, Pg i)f..The tested methodology.Was to be capablé.
of.deterMinihg potential transmission line routes based on
optimisations of the combination of economic, social, and
ecological impact.factors assoéiated with transmissioﬁ line
location, construction and operation. The methbdology was
.beihg evaluated as a tool to be uséd in the initial stages
ofiroute planning and as a vehicle for dochmenting TVA
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OUTPUT PRODUCTS

Black and white alrhanumeric maps.

SYSTEM SOFTWARE

The éorridor location system is composed  of S-sepérate
computer programs which are executed in'sequential.ordér. :4
programs-are written in FORTRAN iV language. bne.program is
a_geﬁeral purpose utility program (lOSOX), resident on the

TVA computer gystem.

- SYSTEM HARDWARE.

| The programs are compatible with IBM 360 or 370
comﬁuters, opératiﬁg under én 08 of US operating system.
Minimum pefipheral ;eéuirements are; card reader,'liné |
-printer (132 charactérs,IS linés per inch),rdirect access
disk (ét least oné drive; space requirements vary with data

base size (1, Appx c).

CONTACT -

Charles W Smart,
- Program Manager,
& :
E Bruce Rowland,

Projects Manager (Applications).
Geographic Information Program,
Office of Natural Resources,
Tennessee Valley Authority,
Norris, '

Tennessee 37828,

USA. :

Tel: (615) 494-9800
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"impact statement. The complete delineafion of the
systematic-dgcision making process becomes a public recdrd
and creates a very defendable pdsitién frbm the standpoint
of;presenting a.propésed transmission‘liﬁe_corridor'for
approval. Theruse of such.a method shows an agénciesr
willingness to examine all alterhative actions as well as
theirrpotehtial-impacts when planningrtransmissioniiines.
TVA now have an intergraph turnkey GIS, ﬁhat will |
enable both grid cell and polygon analysis and geneﬁafes
: colof output. This system which is more sophisticated than
the gridicell system profiled, could,be.uséd in future

transmission line planning studies.
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PLANNING METHOD OVERVIEW

The study area extends over an area of 320 x 320 km and
the grid cell size is dne-square km.  The data base is
gridded and includes topography, urban.areas,.existing
roads, rivers, railway lines, afeas.Of.special.mahagement
concern, ecclogically important areas, water.basins and
"otheré.' Most of this information was input (digitiied) from
maps compiled by resource specialists. Topographic
information was available from.the U.S. Geological Survef
" in digital form. Some maps were combined to form single
category maps e.g. routing constraints. _Other maps used |
singly were processed to create intermediate models e.g.
topography was used to create plume impingement, which'was
combined with others in the sifing and routing constraints
map. Topography also providedﬁthe basis for the slope
gradient map, used in the corridor.anﬁlysis model. Cost
models were bésed on the proxiﬁity to rail lines for coal
ﬁransport. and to water supply for'cooling. This
information was combined with siting constraints to.provide
alternative suitable sites, ranked by cost.

.Transmission 1iﬁe ﬁoﬁting constraints ihcluded sevgral
areﬁs that could not be cfossed by.a corridor. Two cost
measures were used. The first, cost éf construcfion per
kilometer, was calculate@ by slope. Whén.slope exceeded 20
percent.the cést per kilometer was "steep”. When slope was
less than 20 percent the cost was "flat". Each cell in the

file was assigned one of the two levels of construction
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to work'with many data types, including points, lines,
.poiygons,.cell attributes aﬁd surfaces. The programs are
written in FORTRAN'énd Woodward Clyde Consultants has.
licenséd the‘source code, S§ modification or. enhancement can

-be. made (2).

SYSTEM HARDWARE _

PRIME 550 minicomputer with disc sﬁbrage and tape
drives for data storage'and a high speed'line printer for
outpﬁt. Alphanumerid computer terminals provide the main
interface with the computer. The operating system is
capable of COmmﬁnicatiné with numerous mainframe éomputérs
-such as IBM, cﬁc and UNIVAC, as well'as micfocomputers (3;
Py 9). Graphic equlpment 1ncludes a Calc0mp 8000 dlgltIZlng

téblet, a Zeta 36535X pen plotter, a Tektr0n1x 4027 color

graphic CRT, high resolution Princeton graphic terminals and

a Xerox 6500 color copier.

CONTACT

Catherine M Coffey,:

. Geographic Information Systems Group,
Woodward Clyde Consultants,

One Wallnut Creek Center,

100 Pringle Avenue,

Wallnut Creek,

California 94596,

USA.

Tel (415) 945-3000
- REFERENCES
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PROFILE 7

SYSTEM DESCRIPTION

COMPREHENSIVE FNVIRONMENTAL ASSESSMENT AS AN INPBT TO
MANUAL IDENTIFICATION OF ALTERNATIVE CORRIDORS

SYSTEM NAME

“COMP1S

AGENCY USING SYSTEM

Comarc Systems,

San Fransisco,

Lalifornia, ' : _ o : :
USA. . - | ST S

KEYWORDS
Transmission Line, Transmission Corridor, Geograghic

Information-System, Siting.

~_ TYPICAL PROJECTS UNDERTAKEN

Tri-state Generation and Transmission Association Inc,
Project Manager with several electrical ﬁtilities pianning _
to réute a 230 kv tfanémiséibn iiné through a 2,600_équare.
miie aréa in Horth Weséeru Colorado, cgntfacted with Comafc
for assistance in the identificatibn of several alternative
corridors. Comarc a?plied a state-of—the—art éomputerized
GIS to manipulate comprehensive and complex data inﬁuts.
They also successfully involved agency representativés,“
eledted officials and lay public in planning.decisions {1 ?g
2). |
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Figure 3.1 Tri-state Project Overview

Eﬂiﬁé 1I; development of é serie§ 0f issues méps. The
issués'mapé have 3 characteristics. |
a) The maps overlay diverse types of informétion'in'a. ______
composite fashion. |
| b).The maps are ﬁailored to a_parﬁiculaf type of
-devélopﬁent, in this case a transmissionuline.

c) The maps feflect‘subjectivé data,'asrwell és
objectiﬁe &ata; Four of the six issues maps were generated
by obtaining subjective.evaluations of the importance of
different tjpes of data from the various agenéy persoﬁnel
“and cbunty officials- This was achieved in.a.series of
sessions using Comarc's modified Delphi technique. This.is
a rigorous discipline emplo?éd for obtaining.objectiver
decisions on:qualitative issues. Becéﬁse éf percieved

56 '




political considerations. Corridors likely to be highly

controversial were thereby. avoided.

OUTPUT PRODUCTS

‘Black and white plots.

SYSTEM SOFTWARE

The COMPIS package of programs.

SYSTEM HARDWARE

Alternatlve central process1ng units ﬁsed are:

(1). 1IBM 4300 & 30XX series operating under a VM/CMS
or a VMS/TSO operatihg system énVironment;

{2). Data General MV Series.

(3). DEC VAX Series under a standard VMS operating

system environment.

CONTACT

Gilbert H Castle, XIII,

Vice President,

Comarc Systems,

150 Executive Park Boulevard,
BSan Fransisco,

California,

USA.

Tel (415) 467-1300
TLX II 910-372-7731

REFERENCES

1. Comarc Design Systems. Comarc Aids Colorado
Utility in Transmission Line Routing. Comarc Commentary {on

58




PROFILE 8

SYSTEM DESCRIPTION

CORRIDOR LOCATION BASED ON ENGINEERING COST
ENVIRONMENTAL SENSITIVITY AND SOCIOECONOMIC SENSITIVITY

SYSTEM NAME

. Geographic Information Management System (GIMS).

-AGENCY USING SYSTEM

"Dames and Moore,
Los Angeles,

" California,

USA.

A consulting . firm with about 1100 émployees and
partners, providing a broad range of plamning and economic,
environmental, engineering, and geotechnical services

(offices throughout_USA and internationally).

KEYWORDS
Transmission Line, Transmission Corridor, Geographic

Information System, Siting.

TYPICAL PROJECTS UNDERTAKEN

Consulting project applications.

-PLANNING METHOD OVERVIEW.
Dames and Moore have developed a sophistlcated plannlng

process that is described in detail as a case study in
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. Graphic output at varidus résolutions and of different
types is available. _Graphié equipment includes; alpha
CRT's, TEKTRONIX graphic CRT's, plotters from Houston
Instrument, Nicollet-Zeta and Calcomp,:and.both dot matrix
and standard line printers. All of £hese_devices are
supported on the ieased line_nefwork and by direct dial
access. The moét versétile and inexpensive‘display is
: prodgced on the line printer. Plotters and other graphic

.devices generate more sophisticated maps.

' SYSTEM SOFTWARE

GIS Analysis.and nodelling is centered_on Dames and
Moores Geographic Information Managemént System (GIMS).
This system has been developed over the laﬁt 10 years as an
ongoing effort, in suppbrﬁ of the firﬁs'consulting
activities in muitidisciplinary-projecfs. Maximﬁm
flexibility in using GIMS has been a design objective, with
majo;_interfaces to various manufacturers eguipment. The
system enables input of data from existing digital éources
e,g; machine readable digital terrain daﬁa available from.
the USGS. Informatioﬁ from original or published documents
is input to the system via a variety of digitizers. All
.software'is_written in FORTRAN. Full docﬁmentatioﬁ'includes

a comprehensive users manual.

SYSTEM HARDWARE
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PROFILE 2

" SYSTEM DESCRIPTION

ALTERNATIVE CORRIDOR/ROUTE IDENTIFICATION AND
EVALUATION, BASED ON ENVIRONMENTAL, SOCIAL, ENGINEERING, &
COST CONSTRAINTS . _ . '

SYSTEM NAME

Computer Assisted Route and Site Selection (CARRS).

AGENCY USING SYSTEM

Ontario Hydro,
Toronto,
Ontario,
Canada.

KEYWORDS
Transmission Line, Transmission Corridor, Transmission

Route, Environmental Assessment, Siting.

TYPICAL PROJECTS UNDERTAKEN

| .Environmehtal assessmehts.for proposed generatioh and
transmission_facility'location‘studies-(ﬁower stations,
ﬁransmission lines and substations). Ontario Hydro's fifst.
COmpﬁter application for environmental aséessﬁent purposes,
was developed in 1972 for the Bruce fo Georgetowh
transmission line routing project. At that time, it'became
apparent that manuallmethods_were inadeqdate, as they could |
not provide the planners the required flexibility or process
the large amounts of data‘necéssary to meet the requirements
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-tranémission lines in the géneral area-betweeﬁ Sudburf and
Thessalon, were evaluated in conjunctidn with altefnative
generating station sites. |

In November l982laﬂ environmental assessment was
completed that included both corridoﬁ and route selection
étudies for two.500_kV sihgleécirguit transmission lines,
approximately 210 km iong. on a common right-of-way between
rHanﬁef Transformer Station {TS) néar Sudbury and Missisaggi
TS northeast of Thessalon.. The proposal alsc included: the
- construction of associated terminal facilities on |
Hydro~owned prqpérﬁy at Miésissagi T8 (4} Pg.1). -

;Thiértfaﬁsﬁission line study hés béen dhoéen'to
illustrate a typical planning process._iFollowing on from
the study completed in'l978,.a preferred'transmissionnsysteﬁ
alternative using 500 kv_transmissioﬁ_lines was se1ected.-
~ Minor modifications were made to the corridors defined in
the 197S‘study,_tdrmake them more suitable for the preferréd
plan of locating a new transmission line between Hahmer TS 
and MissiSsagi TS. These corridors were pfesented to the
public in 1979 and were accepted as a starting point for the
route selection study;. |

The route selection plénning process brought together
~all concerns related.to all aspects of.the environmént
(natufal,.social, ehgineering and cost), torenablé
identification and assessment of possible route locatiéns
within the corridors. The purpose was to recommend a route

for government approval. The main steps in the route
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- selection process (4, pg 5) are identified 'in figure 3.3:
"Route Selection Process". (3, pg 5}.

(1) Identifying the Study Area and Interested Public

(January to June 1979): The study area (corridors from North
‘Channel) was,refinéd, environmenfal daﬁa was collected ffom
a variety of‘sourées and a.éommunity profi1e was carried
out. Two citizens committees were forméd.

(2) Identifying Constraints {August 1979 to January

1980): Potentially sensitive environmehtal‘features'were 

Systam Planning
. Studies . : ' _ -} ldenlify Study Area
J ' - © land interested Publics{

Band Seleclion : . , :
Process ' [Identify Constraints':l* _

[ | e T k

: * . - :
‘ggolggsiatechon , ™ ! Develop Prior!tie: for Coﬁstraiﬁ:s _
} ' LDeve!o Conélraint Mapsj*
[ Documentation l : o .p
lGove{nmenl Flewewl : - . [ldsnhry Alternative Houteq
Ercl:ess _ ‘ }
[ Government Approvaq Evaluale and Compare Fiou!es]
' 7 i * : Ls'e!ac! Proferred Alternative |
: [ Finalize Hight-oi-Way1 . X
w i : p %
[ Property AcquisitionJ : [Ftpule Re memantsJ

Deciston on

r Design and Construction ] Recommendsd Route

l Operation and Maintenance ]

* Opportunity for Public involvement

Figure 3.3 Route Selection Process (Ontario Hydro).
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- (5) Evaluating-and-Comparing_Routes (November:and

December'l980): The six routes were evaluated oﬁ the basis
of potential environmental, social, engineering and cost
effects. For the enﬁironmental evaluation, 38_different
types of environmental constraints (cbjective statements)
were identified and assigned a priorit? (rankiﬁg)}‘ Each
route was then analyzed to détermine its potential effects
on the constraints. | |

Construction cosﬁ.was estimated for each of the six
alternative routes. These mainly considered tower footing,
access road and tower construction costs. Cost per
kilometer was added to these, to-cover ﬁosts associated with
power losses, maintenance, purchase‘and stringing of |
conductors, all 6f which vary in direct proportion to
length.  There was an estimated construction cost difference.
of'approximately six percent between the most énd-least
expensive alternatives.

The social analysis of the alternative routes was based
on an evaluétion of fheir potential effects on populationr
charactéristics, tﬁe ldcal.economic base, and existing
community structure and services.

(6) Selecting a Preferred Route (January to March

1981): The preferred route was then selected, based on the
evaluation results and on public comment. Comments on the
preferred route were then sought frdm both the citizens'
committees, provincial and municipal government

representatives and the general public, including
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COMMENT

The CARSS system was developed to {2):

~"provide a mapped information handling tool
that is efficient, understandable, and relatively
accessible to the planner;

- provide for the input, manipulation, and
output of large volumes of mapped information;

- function as a grid (cellular) system, yet
maintain known and acceptable levels of data
integrity for the recorded information;

~ implement specific instructions for the .
synthesis of information;

— allow for the development of a variety of
weighting and/or ranking schemes;
: - allow for the evaluation of any cellular
stored information using specifically developed
packages ;
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PROFILE 10

'SYSTEM DESCRIPTION

SITING METHOD FOR POWER STATION & ITS BCCESS ROADS,
TRANSMISSION LINES & WATER PIPELINES, USING COST,
ENGINEERING, ENVIRONMENTAL & HEALTH7SAFETY CRITERIA IN
-EXCLUSION SCREENING

SYSTEM NAME

G1ISsS (The SCE'Geographic Information Software System).

AGENCY USING SYSTEM

Southern’ Callfornla Edison (SCE).
Rosemead, :
California, -

'USA.
SCE is the fourth largest prlvately owned electr1c

utility company in the Unlted States.
KEYWORDS
Transmission Line, Transmission Corridor, Generating

Station, Siting, Geographic Information Systen.

TYPICAL PROJECTS UNDERTAKEN

A 100 mW solar thermal central receiver siting

demonstration cdvering a 26,000 square'km study area within -
the Mohave Desert; this involved selecting viable locations

- for both the generating station itself and its "umbilicals",

i.e. the necessary access roads, transmission lines and in
one gcenario, a water pipeline. As a parallel effort,
criteria were developed for other technologies of interest
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'available in digital'form {the Edison_Mdhave.Resource
' Ihventory —~ EMRI}. Data layers were seleeﬁed that were
applicable to the siting of a-iOO_mW-central.receiver.
FPhase 2: Regionai screening. ExéluSiqn screening was
chosen because it was considered to be the most defensible
~method. After the set of expllclt exclus1onary crlterla
were applied to the study area, candidate areas remalned.
An example of a criterion used is that an adceptable
candidate area must be more than 2.4 km from a residential
jareé. The origimpal crlterlon was 8 km, but it was found to
Ee overly restrlctlve, as small parcels of land were
scattered throughout the Mohave Desert. The 8 km dlstance;
: excluded the entlre study area on a 31ngle crlterlon that
reflected a de51rable condition, ‘but not a t:uly
““exclusionary oﬁe. The flexibility of the computerized
téchnique wa s immédiately.apparent as.the overly'restfictive
’criterion.was replaced. This.emphasized the value of‘ 
performing sensitivity anaiysis on the effect of individualr
criteria (1).
 Eventually 24 criteria were retained for exclusion
screening. These criteria were grouped into 4 issue themes;
cost, engineering, environmentai, health[safety. Criteria
were applied to selecting viable locationé fbr'thé':
generating station itself and its necessary access roads,
transmission.lineé and in one scénario, a water pipéline.
Phase 3: For the purposes of this demoﬁstration of

s?stem potential, candidate sites were selected within the
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1. Myatt, Mona M. Utility Siting Decisions Using a
Geographic Information System. Paper presented to the
conference "Facility Siting and Routing ‘84, Energy and
Environment. April 15-18 1984, Banff, Alberta, Canada.

COMMENT

Edison conéideﬁed the study succeséful,'both in terms
of locating several regionaliy'accePtable éites.and_in
demonstrating how this technology can contribute to the site

selection process (1}.
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PROJECT PLANNING BY CONSULTANT

PROJ.. PLNG. BY POWER AUTHORITY

TRANS. LINE PLNG. AS PART OF A
LARGER FACILITY SITING PROCESS

COMPREHENSIVE PLNG. (e.g.,
ENGINEERING; .SOCTIAL, ENVIRONMENTAL)

INCLUDES ENGINEERING COST

INCLUDES COSTS OTHER THAN
ENGINEERIKNG

INCLUDES OVERALL ENV. ANALYSIS

INCLUDES SOCIAL AND/OR CULTURAL
AND/OR POLITICAL

LAND USE/LAND COVER, CORRIDOR

INVENTORY SYSTEM

USE OF LANDSAT 3 TMAGE ANALYSIS

o CONSTRAINT MA?PING ANALYSIS

GRID CELL ANALYSIS

NETWORK ANALYSIS

® | vISUAL ANALYSIS

VISUAL SIMULATION

CORRIDOR AND ROUTE PLANNING

CORRIDOR PLANNING ONLY

ROUTE PLANNING ONLY

IMPACT ASSESSMENT FOR MANUALLY
DEFINED CORRIDOR

IMPACT ASSESSMENT FOR MANUALLY
DEFINED ROUTE

COMPUTERIZED "OPTIMUM" CORRIDOR
SELECTION

Figure 3.4 Matrix — Planning System Characteristics
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~ CHAPTER IV
CASE STUDY

~Introduction

.A case study-has been included in this repoft:to enable
a typical cempﬁter assisted transmission line planning
process to be describea in greater detail than was feasible
_with the ten systemsiprofiled._ The Dames and Moqre-example'
was chosen because ef the comprehensive nature of the
planning process and the ciarification ef a typical |

comprehensive planning process that it provides.

Dames and Moore's "Geographic Information Management System”

(GIMS).

PLANNING METHOD OVERVIEW - FURTHER DETAILS

o The plenning method developed by Dames & Moore.
{profiled in chapter IIi),.enables systematic evaluation of
a given etudy region, using-a set of logically'defined
cfiteria. The optimum transmission corridor is determined
between ahy two points within the region under study. The
‘technique is epplied in two phases;

ggggg Ii using a geographic overlay proaees,'areas of

high to low suitability are identified, euitability being e
meaeure of an areas ability to accept the'intfoduction of a
transmission line, with minimal impact.
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through the composite route map, from generating station to

substation.

Thé-issues maps cén be formulatedrusing a vafiety of.
group evaluation or decision making techniques. ;Whatevef.
“technigue is used'(i.e. Delphi, Preference Value-Setting
etc.,) Ehé weights used in the formulation of the combosite
map should be-considered horﬁative.values.' Once.the
composite desirability map has been prepared, the routing
algorithm is used to identify the optimum-éomposité route. .
The éomposite route illustrated in-figufe 4.1 is parrow in
.some places.-'This indicates that-the-choide'of routés is

severely constrained (given the set of criteria used in the

evaluation). Where the width of corridor is wider, there is

a bioader range:of choices of trénsmission line alignment
available, each having the saﬁe resultant cumilative impact.
Aréas of suboptimum corridor location, can be more easily
jdentified in the original color map dutput, which was not
ablé £o be'reprodﬁced,in_this repoft. The.width of_ﬁhesé
-suboptimum'envelopes élso indicatés_the thé degree of
freedonm o£ choiée_that is present on any given porﬁion of -
the overall cotridor, Once the final compﬁsité cbrridor hgs
been developed, it is reviewed in detail and_sevéral
compérisons are made to clarify the context of the results
(1) | R
In £he first comparison, the composite corridor is

contrasted with each of.the single objective corridors.

Segments of the composite corridor that align with the
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1. Public input is provided for through a systematic -

'précéss'that is carefully defined and documented,
facilitating the focussing of public input on specific
issues. Thié focusron specific isSues'rather than 6n
specific parcelé:of réal estate, defuses a significant-n
stumbling block in:the-transmission line deveiopment |
.process. | | |

2, 'This computerized.technique.enables rapid analysis
and experimentation with a variety of factors, to determine
possible route locations under varying points of view and
emphasis.' |

3. The entire regién under study-éan be'aﬁaiyzed,
showihg optimum routes énd their related sﬁboptimali

alternatives.

87




CHAPTER V

CONCLUSION

So what has.beénrachieved with‘tﬁis study? The
-state-of-the-art of the use of computers ih transmission
_line.corriaor-and route planning has been researched, with
an'emphasis on the aﬁalysis of environmental-factors, but.
also including eﬁgineering;.economic, political, social, and'
culﬁural factors. The following has been documentéd.

1) A general introdﬁction to the use of computers in
.trénsmﬁssion line planning (chapter II). This.includes an
overview of the basic concepts involved and of the broader
issues that typically need to be addressed when reviewing
different systemé or in selecting, adapting or developing a
éystem for a particular applicétion. |

2) A survey was conducted of agencies working in this
area. From among those systems on which sufficient
information could be obtained, a representative range of
systems was profiled (chapter IV). The overview of eaéh
system included information on the agency contact people.

3) One comprehénsive plénning”system which was profiled
in chapfer_III; is ddcumented as a case study in:chapter iv.
This was.included to enable a more detailed explanation of a

typical comprehensive planning process, than was possible in
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APPENDIX 2

ORGANISATIONS NOT PROFILED IN CHAPTERHIII, IDENTIFIED
AS WORKING WITH COMPUTER ASSISTED TRANSMISSION LINE -

PLANNING RESEARCH OR PROJECT APPLICATIONS

BRIEF SYSTEM REVIEW: 1

SYSTEM DESCRIPTION

(1) VISUAL SIMULATION: (2) CORRI LoC N_BASE
ENVIRONMENTAL, VISUAL & SOCIOECONOMIC FACTORS,

AGENCY/CONTACTS'

Bonneville Power Administration (BPA),
P.O. Box 3621, '
Portland,

Oregon 27208

USA.

Bob Beraud, Tel {503) 230-4529 direct
Stephen Sherer, Tel (503) 230—3000_

| COMMENT

| . BPA has been'working'with computer éssisted
‘transmission linerplanning for over ten years. The first
ma’jor application,df a computerlassisted method was with a

study over the 1975-1978 period (6). The system had been

acquired and was further developed. It was used to locéte' '

and evaluate approximately 1,200 miles of alternative

corridors within an 8,000 square mile study'regioﬁ.
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veiwing point chosen, one photomontage is produced for each

alternative line route (7).
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computerized capability to generate §p£imum tranémiséidn
line routes according to user spécificatioﬁs of.criteria.
from the data base,_Was developed5 o

This capability was used to select eight édditional
optimum routes, each reflecting a different set of vaiue-
judgements. Each of the eight optimum routes, along with
the Company and Citizéns Groﬁp alternatives, was evaluated
according fo its potential effects on erosion, water
quality, wildlife habitat, -land use, critical resources,
~construction costs, Viéws-from résidences and views from
major highways. - |

.Data processing tedhnoloéy was found to be a partiéﬁlar
.édvantaée in this case study, through increasing the speed,
économyland precision in dealing with large amounts of
spatial information, given.the cénstraints bf_time and .

budget.
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first study, undertaken in the early 1970's, involved the
application of a geographic information system. This study:

was part of the Davenport power plant development project,

. for Pacific Gas and Electric (1,2 & 3).  Here environmental,.

social and economic factors were considered-in-determining
optimum transmission_corridors.. |
In EDAW's Fort Collins office, a computer has been

found to be an essential tool in the management and-analysis
of the large améunts of data that result from the
applicgtion of weighted evaluatibn criteria}

~In EDAW's Alexandria office, a modifie&-form of the
U.S. Forest Service's "Perspective Plot" program has been.
used to generate perspectives of.transmissién:lines in a
rural landscape. The plots. were used to provide an.accurate
framework for the manual renderiﬁg of transmission line

simulations on black and white photographs.
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Selecting a dam 51te from the five alternative 51tes
identified by the applicant, required the evaluatlon of such
factors as forest density, accessibility, soil composition
ahd geologic charaéter, for more thah 9,200 hectares (23,000
'_écres); Determining the envirbnmental impact of the
'prbpbsed alternative transmission routes, required the
mapping and analysis of approximately 3.7 million hectares
(9.2 million acres). The extensive land.aréa involved with
the alternative transmission line_corridors, was considered
:wéll suited to the large format of éatellite7imagery._ Lahd_
use and Vegetation éover data were unavailable, limited, or
out of date for much of the area. rThe study was able_td ;

: provide'graphic'and disblay materials forruSe in.the project
application hearlng (1). _ |

| ~ The study showed that Landsat 3 data could be used as _'
an'accurate and low cost data source, for the assessment of
the impéct of power projects on the environment.' Also
through having the remotely sensed data,'FERC staff were

_able to recommend alternative routes and sites, ih addition

to the ones proposed by the project applicant (1).
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Photogrammetry, Columbia River Region.
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using computer assisted techniques, is the environmental
impact statement for the Hot Springs to McNiel 500 Kw

transmission line for Arkinsaw Power and Light Company.
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BRIEF SYSTEM REVIEW: 8

SYSTEM DESCRIPTION

CORRIDOR LOCATION BASED MAINLY ON ENVIRONMENTAL ISSUES,

WITH & WITHOUT OPTIMUM CORRIDOR LOCATION

AGENCY/CONTACTS

Virginia Polytechnic Institute and State University
(VPI & SU),

‘Blacksburg,

Virginia 24061,

USA.

. Leon Simutis;

Associate Dean,

College of Architecture and Urban Studies.’

Tel. (703) 961-5506

Robert H. Giles Jr.,

Professor, _ o

Department: of Fisheries and Wildlife Sciences.
COMMENT

Since more than ten years ago, both departments have
been involved in independent programs of research, for
different clients, on the development and application of
computer assisted methods for transmission corridor
planning.

The POWER system developed by the Department of
Fisheries and Wildlife Sciences, was generalized for
‘locating various types of corridors. This system deals
mainly with environmental concerns. When an origin and
destination is specified, the computer will locate an

optimum corridor. The system was designed to run on an IBM

mainframe computer. It was of interest to note that in one
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Simpie sttuctural shapes can be-plottéd in perspective.
Qiew. Elements such aé'transmission line support towers cén
eésily'be shown. At this point, softwaré has_not beén
'writteh that would enable simulation of theicohdﬁctors
strung bef#een the towers, although this is possibie. The
§rigina1 software for the'PerspeétiVe élét_prqgram was
written by Devon Nickerson while employed by the U.S.

Forest Servicef Since thaé time, the software (which being =
Government funded, is freely available to the pﬁblic) has
been_considefably modified to meet.the need of individual

projects in his consulting work.
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and.J;E.Dooley., Additionally, the consultants made a
research grant to R.T.Newkirk (as principal researcher) and
M.J.Troughton at the University of Western Ontario (1, PP

147-148).
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APPENDIX 3

WHY USE AN AUTOMATED SYSTEM?

" [(From: Dangermond, Jack. A Classification of Software
Components Commonly Used in Geographic Information Systems.
In: United States/Australia Workshop on the Design and

" Implementation of Computer Based Geographic Information
Systems . Hawail, 1982. International Geographical Union,
Commission on Geographical Data Sensing and Proce551ng. 146

pp.  (pp 70-91)1.

Proponents of the automated geographic system technology point out a
whole series of advantages which are enumerated in the literature. They
include the following:

. A. Data is maintained in a'physicélly compact format (i.e.; the

‘magnetic file)

B. ﬁata can be ﬁaintained and exfracted at a lower-cost.per mit of
data handled |

C. Data.can be retrieved with much greater speed

D. Various computerized tools allow for a variety of types of

" manipulation iﬁcluding map meaSurement,.map overlay, transformation,

graphic design, and data base manipulatibns

E. Graphic.and:non—graphic (i.e.; attribute information) can be merged
énd manipulatéd simulraneously in a "relafed" manner

F. Rapid and repeated analytic testing of conceptual models about
geography can be performed (i. e., land suwtablllty/capablllty)
This fac111tates the evaluation of both scientific and policy
criteria over large areas inrshort pericds of time.

6. Change analysis can be efficiently berformed fdr_two or more

different time periods

124




