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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 provide objective information for use in 
decision making. 

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 
application. 

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 further 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 comprehensive in 
the issues considered 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 is ongoing elsewhere. 
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CHAPTER I 

INTRODUCTION 

Purpose of Study 

The purpose of this study is to provide an overview of 

the various ways in which computers 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 assessment. The 

systems identified have largely been developed within North 

America. 

Study Method 

The following objectives were set: 

1. To carry out a broad review of available literature 

and establish a bibliography of significant published 

material. 

2. To carry out an in-depth review of material 

considered most relevent to the study. 

3. To identify key organisations and individuals 

leading in this area, with an emphasis on USA and Canada, 

and what in broad terms their computer assisted transmission 

line corridor and route planning systems involve. 

4. To select from the key organisations identified, a 

representative range of systems and develop overview 

profiles of each, where sufficient information could be 
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report. 

Chapter III includes profiles of ten selected systems, 

chosen to illustrate a variety of ways in which the computer 

is used in transmission line planning. This chapter 

provides the most detailed information in the report, on a 

number of different systems developed. References 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 previous chapter. Chapter V provides concluding 

comments on the study. 

In addition to a bibliography of references cited 

throughout the text, a list of additional reference material 

that would be of use in further research, has been compiled. 

Appendix 2 lists the organisations not profiled, that were 

identified as having worked with computer assisted 

transmission line planning research or project applications. 

A brief description is given of the type of work involved, 

together with key reference material and contact 

information. Although it would have been a 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. 
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CHAPTER II 

A GENERAL INTRODUCTION TO THE USE OF COMPUTERS IN 

TRANSMISSION LINE CORRIDOR AND.ROUTE PLANNING. 

2.1 Introduction 

The purpose of this 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 

different systems in chapter III, in the case study in 

chapter IV and in the brief system reviews in appendix 2, 

are discussed. 

2.2 The Planning process 

Finding acceptable routes for transmission lines is 

becoming an increasingly complex task. The routing of 

transmission lines has in the past been a routine task, 

undertaken solely by transmission line engineers who made 

routing decisions based almost entirely on engineering 

related costs (Smith et al, 1979). T'ne 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 
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understood by agencies and the public (Howlet 1976, pg 36). 

Because of such concerns and general pressures to 

increase the flexibility and comprehensiveness of the 

corridor and route selection process, a number of methods 

have been developed. These methods include extensions of 

the constraint 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 Planning Process 

Smith et al 1979, divided the conventional transmission 

line routing process as practiced in most areas, into 5 

major steps: 

Step.!..:._ Identification of the start and finish points 

of the proposed transmission line. A transmission line 

generally connects a generating station with a substation. 

If there is more than one substation termination location 

being considered, the problem becomes a multiple route 

selection and comparison planning proceedure. For each 

alternative termination point, steps l to 4 would need to be 

repeated. 

Step 3..:._ Selection and evaluation of alternative 

corridors. From the alternatives, the preferred corridor is 

selected. 

Step 3. Alternative alignments are selected within the 

preferred corridor. Each segment of each alternative 
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emphasised the involvement of the public (often through 

elected officials) and the incorporation of public values 

from the earlier stages of the route selection process. 

However, Smith et al (1979} found that the transmission line 

planning process can only effectively involve a broad 

spectrum of interests beginning at step 2. This is because 

of the difficulties experienced by anyone other than an 

electrical engineer, in conceptually envisaging the various 

transmission system alternatives. 

Early public participation typically involves asking 

the public to comment on issues they consider should be 

dealt with. Representative methods of public participation, 

e.g. institutional representation, have often been found to 

have considerable advantages. Each individual involved has 

the opportunity to develop an in-depth understanding of the 

planning process and issues involved. When participating in 

the setting of objectives and criteria that lead to the 

results, the public often become supportive participants in 

the project. This helps avoid the unhelpful uI don't like 

it" type reaction sometimes encountered in wide open public 

participation. 

Computer analysis assists in focussing attention on 

significant problem areas, and in the rapid generation of 

alternatives to assist with testing the outcome of 

alternative planning scenarios. There are a variety of 

different public participation techniques by which this 

process can continue, until consensus is reached. Methods 
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areas assists in removing from further consideration, 

various parts of the study area. Thus the size of the study 

area may be reduced, or several corridors chosen for more 

detailed inventory (White 1981, pg 8-3). 

The second phase typically starts with the selection of 

the various types of data which can be used to measure 

potential transmission facility impact. On the basis of 

this information, 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 information on 

transparencies which are overlaid on a base map. The 

purpose of this overlay series is to define areas of 

environmental complexity and to identify areas where the 

location of a transmission line will have minimal effects. 

After manual or computerized overlay of all the constraint 

variables, or of selected constraint variables, alternate 

corridors and routes are manually determined (White 1981 pg 

8-5). Profile 10 (Southern California Edison), provides an 

example of a project application. 

The selection of variables used in a constraint mapping 

process, is usually limited by the complexity of the 

constraints in a region. In relatively homogenous areas 

with little environmental diversity, a manual constraint 

mapping systems can offer a quick and efficient method of 

identifying alternative corridors or routes. However as the 

number of variables increases, and as the requirement for 
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of converting polygon data to grid data is usually done by 

computerized procedures. Refer to figure 3.2: "Engineering 

and Cost Constraints", {Ontario Hydro) in Profile 9, for 

typical single 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 analysis, but data is entered as polygons and is 

analyzed in polygon form. Although there are geographic 

information systems capable of doing this, no transmission 

line planning systems have been identified in this study 

that use polygon analysis. 

2.4.4 Network Analysis 

Network analysis, which involves the selection of 

specific routes, provides an alternative to computerized 

corridor selection. The process begins with the standard 

constraint mapping technique, Typically, after several 

broad corridors are identified manually, specific routes are 

designated, field inspected and inventoried. Instead of 

assembling information for an entire region, only those 

areas directly affected by the alternative routes need to be 

inventoried. The data collected from the field inspections, 

is then coded for each link {i.e. for each segment of the 

transmission line route) in the network. The resulting 

measures of impact potential, are then used by the computer 

in selecting the route of least impact. This technique 
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the transmission line is developed manually. 

2.5 The Choice Of A 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 need 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 Planning Related Issues 

There are a wide variety of issues commonly considered 

in comprehensive transmission line planning studies. 

Although these vary somewhat between different studies, 

Smith et al {1979) note that these can usually be resolved 

into three primary issues: 

- Environmental Sensitivity: The impact the 

transmission line would have on the existing ecosystems. 

Consideration of unique habitat areas, the presence of 

animal species and specific consequences of construction 

such as erosion and changes in runoff patterns. 

-Cultural Sensitivity: Consideration given to changes 

in land use pattern, impacts on existing land use 

activities, such as agricultural operations {e.g. aerial 

spraying); issues relating to population proximity and 
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Consultants 1983) in that they involve; data capture, the 

editing and updating of data files, data manipulation, data 

analysis and retrieval of files, generation of a variety of 

output, including displays and statistical reports etc. The 

most significant difference between GIS's and other 

automated data systems, is in the spatial or geographic 

nature of the data. The data can be geo-referenced i.e. it 

is referenced to a specific location on the surface of the 

earth. 

In traditional applications, the GIS is used to display 

information in a manner that is similar to map display e.g. 

as with soils, land use and land ownership. The real power 

of a GIS is realized when a variety of geographic data are 

manipulated so as to measure and show relationships 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 (the computer, data 

input and graphic output devices etc.,) and software (the 

computer programs). In the review of selected systems in 

chapter III, the basic computer system and peripheral items 

such as data input devices, graphic display and hardcopy 

output devices, are identified (where the information could 

be obtained), together with equipment characteristics, where 

appropriate. 

2. 7. 2 The Basi.c Concepts Of A GIS 
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and update data, and to bring data gathered at various 

resolutions, scales and map projections, to a common format. 

Other utility functions enable selective access in a variety 

of ways, to any part of the data base. The data can 

typically be manipulated, checked and queried 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 often not feasible manually; for instance, overlay 

(e.g. to identify the co-occurrence of specified 

characteristics}, aggregation (e.g. where a less detailed 

level .of information is more appropriate}, and statistical 

analysis. 

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

hardcopy output alternatives available for use with GIS's. 

Cathode Ray Tubes (CRT's} provide for temporary displays (or 

"softcopy"} in black and white or color. There are a 

variety of sophisticated systems available for producing 

permanent (or "hardcopy") output on paper in both black and 

white, and color, including pen plots, dot matrix or 

electrostatic prints at any scale. 

2.7.3 Further GIS Related Considerations In Reviewing 

Systems. 

General System Capabilities and Limitations: In reviewing 

different systems, consideration should be given to the 

differences between methods, the circumstances under which 
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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 be transformed from other map projections 

and if so with what ease? How accurate is the data? (Does 

it for instance, round off to the nearest 100 feet on the 

ground? Does it conform to national map accuracy 

standards?) How flexible is the system to take advantage of 

a wide range of information? 

Techniques For Weighting 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 weighted 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, pg 37). Different 

methods of weighting data are referred to, in both chapters 

III and IV. 

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? Is it a 

user friendly (menu driven} interactive operation? 

Documentation Support: Is there a user guide and technical 

reference guide available? The better the documentation, 

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 obtained, a representative range of systems have 

been profiled. As would be expected, when all systems are 

dealing with transmission line planning, there is some 

overlap with the planning methods used. However, because of 

differences in emphasis between the different systems and in 

the detail of project applications, each study profiled is 

unique. 

Each system is profiled according to the agency using 

the system. The profiles have been written to provide a 

brief description of each system including typical projects 

undertaken and a planning method overview. The description 

of system hardware and software, 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 

output products are described to indicate the range of 

display (softcopy) and docomentation (hardcopy) available 

from each system for the project applications described. 
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PROFILE 1 

SYSTEM DESCRIP'.l'ION 

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

SYSTEM NAME 

The four programs used in the system include BIBLE, 

VIEW, VISTA and LANDVU. 

AGENCIES USING SYSTEM 

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, Geographic Information System, Siting. 

TYPICAL PROJECTS UNDERTAKEN 

Visual appraisal for transmission line routing studies 

for the South of Scotland Electricity Board. 
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the percentage and number of visible grid cells·for each 

part of the tower, whole tower or whole route. This 

information includes adjustments for intervening trees and 

buildings, light refraction and curvature of the earths 

surface. The algorithms to carry out the terrain search are 

very fast and accurate. 

There are other measurable factors that can be handled 

by the program. The most important of these is "backcloth". 

(The term backcloth in this case refers to that portion of 

the background to a view of a transmission line, that is 

below the skyline.) Program output shows those areas that 

can see the tower above the skyline (which can of co.Urse be 

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

SOFTWARE 

Four software packages form the basis of the planning 

method; 

BIBLE (Buildings with Invisible Back Lines Eliminated); 

Generates monochrome wire line perspective drawings. 

VISTA (Visual Impact Simulation Technical Aid); 

Generates colored, textured, shaded perspective drawings. 

VIEW (A set of computer programs concerned with visual 

analysis; it is part of a larger suite dealing with land use 

and landscape planning problems. The key element is the dtm 

on which the various calculations 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 

REFERENCES 

1. Whitleg TM. Gourlay J. Beaumont RD. Taylor P 
F. Aylward GM. Turnbull M. Environmental Assessment 
Methodology and Computer Aided Design. Techniques for the 
Visual Analysis of Transmission Line Routes. Paper-- -­
Presented at thelnternational Conference on Large High 
Voltage Electric Systems, Stockholm 1981. 6pp. 

2. Purdie CL. Computer Aided Visual Impact Analysis. 
Proceedings of International CAD Congress: 
"Datinverarbei tung in der Konstruction '83". Association of 
German Engineers, Munich 1983 (pp 225 - 237). 

3. Purdie, Cameron L. Computer Aided-Visual Impact 
Analysis. PhD Dissertation. University of Strathclyde, 
Glasgow, Scotland. August 1983. 

COMMENT 

'!'his sophisticated series of programs includes a 

variety of precise visual assessment techniques, all of 

which can be performed quickly and at a reasonable cost, in 

the testing of alternative ideas. Accurate perspective 

simulations and photomontages of alternative tower locations 

can be produced. 

28 



7 

considered adequate given the size of the study area. 

total number of grid cells was approximately 24,000. 

The 

The 

program VIEWS was used to produce pseudo three-dimensional 

vistas of the study area. This program can show the area 

under study from any direction, at any altitude and at any 

scale. Plots were produced along 8 major compas points. 

Plots generated from an angle of 15 degrees above the 

horizontal produced an elevated representation of both the 

topography and the locations of the proposed transmission 

line corridors. 

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 are merely 

overlaid on top of the existing topography whether or not 

they are visible from a given direction. 

The program EXPOSURE enables the analyst to define one 

or more observation points. The program determines which 

grid cells are invisible to the observer due to intervening 

high ground. It then plots a gridded representation of 

"exposed" and "unexposed" grid cells. Transmission line 

routes and specific tower locations were directly overlaid 

on the exposure output to determine their relative 

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 Division, 
Clark County Department of ComprehenS!ive Planning, 
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. Decemberl982. 29 pp. 

COMMENT 

This procedure is useful in determining the relative 

degrees of visibility of alternative transmission line 

locations. However the CCRIS system can not take account of 

the mitigating impact of physical background and lighting on 

the proposed lines. The system deals only with visibility 

and not with the issue of possible impacts on 

environmentally 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 processing techniques, 

specifically a multidate supervised classification approach, 

were used to develop a landcover map for an agricultural 

area near Fresno California. Twenty six landcover classes 

were identified of which twenty were agricultural crops (1, 

pg i). High classification accuracies (greater than 80 

percent), were attained for several classes, including 

cotton, grain and vineyards. A generalized version of the 

classification grouped the twenty six classes into thirteen 

catego~ies. In addition, acreage summaries by cover type 

were obtained for the four corridors. 

Portions of the two landsat scenes that covered the 

area were mosaicked together to create one image. Irrigated 

versus non-irrigated areas within the study area were mapped 

and acreages were estimated. This included information on 

which months or combination of months, land was irrigated. 

Due to the complex nature of the study region, it was 

considered that multiple dates for digital analysis would 

provide a more accurate crop inventory. ("Digital analysis 

is a set of procedures and computer processes used to 

manipulate and interpret Landsat digital data into a usea.ble 

34 



classes described by the classification were grouped in two 

ways; 1a generalized (thirteen class) and a detailed (twenty 

six class) format. 

The four alternative corridor boundaries were overlaid 

onto the final classification at a scale of 1:100,000. In 

addition, a sepatate overlay was generated to show the 

location of the one mile wide transmission line planning 

corridor and its centerline. 

Acreage totals for each major crop type were generated 

to summarize the crops crops grown within each of the four 

corridors. These figures were provided for both the 200 

foot wide corridor centerline and for the entire mile wide 

corridor. 

At the conclusion of the project, computer compatible 

tapes containing the final classification and various 

transmission line corridor files, were provided by Ames 

Research Center to PG&E for future use. [The tapes were 

compatible with PG&E's in-house geographic software; 

Environmental Systems Research Institute's (ESRI) single­

variable file format.] 

SYSTEM HARDWARE/SOFTWARE 

Because of the variety of computer systems at Ames, 

several different hardware/software systems were used during 

the course of project work. This gave the analysts the 

option of choosing the most appropriate system 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, 
Easterwood P, Bonderud J. 
Transmission Line Study. 
December 1982--:--T43 pp. 

COMMENT 

Newland W, Sinnot D, Thornbury G, 
Gates~ Gregg High Voltage 

NASA Report No; NASA TM-84314. 

With this transmission corridor study, obtaining 

accurate and up to date information for analysis was 

important because of the potential impact of a transmission 

line on the economy of the region. The San Joaquin Valley 

within which the line was proposed, is approximately 27,000 

square miles in size and is 17 percent of the land area of 

the state of California. The major industry of the valley 

is agriculture. Important agricultural products are grapes, 

milk, beef, poultry and citrus. The total gross .value of 

these products in 1978 was estimated at $5.065 billion 

The study showed that the use of Landsat digital data 

for Land use/land cover inventories can be very useful in 

the planning and routing of transmission lines. Previously 

PG&E could not economically obtain land use information over 

large study areas. However, with the implementation of 

remote sensing techniques, large area inventories could 

become feasible and cost effective. This would allow for a 

more complete transmission line route evaluation and review 

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

SYSTEM DESCRIPTION 

CORRIDOR LAND COVER INVENTORY USING LANDSAT IMAGE 
ANALYSIS 

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 processing Landsat digital data. 

The computer system has the capability of producing a scale 

mapped product with acreage and percentage statistics for 

defined areas within the larger 185xl85 km area covered by a 

full 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 available, has a micro or 

minicomputer as a central processing unit, an intelligent 

terminal, a high resolution color monitor and a printer. 

Storage devices include 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 

Transmission Line, Transmission Corridor, Geographic 

Information System, Siting. 

TYPICAL PROJECTS UNDERTAKEN 

Demonstration project designed to develop and evaluate 

a computer assisted method, to aid in locating transmission 

lines (1, pg i). The tested methodology was to be capable 

of determining potential transmission line routes based on 

optimisations of the combination of econ.omic, social, and 

ecological impact factors associated with transmission line 

location, construction and operation. The methodology was 

being evaluated as a tool to be used in the initial stages 

of route planning and as a vehicle for documenting TVA 
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OUTPUT PRODUCTS 

Black and white alphanumeric maps. 

SYSTEM SOFTWARE 

The corridor location system is composed of 5 separate 

computer programs which are executed in sequential order. 4 

programs are written in FORTRAN IV language. One program is 

a general purpose utility program (1080X), resident on the 

TVA computer system. 

SYSTEM HARDWARE 

The programs are compatible with IBM 360 or 370 

computers, operating under an OS of US operating system. 

Minimum peripheral !equirements are; card reader, line 

printer (132 characters, 8 lines per inch), direct access 

disk (at least one 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 delineation of the 

systematic decision making process becomes a public record 

and creates a very defendable position from the standpoint 

of presenting a proposed transmission line corridor for 

approval. The use of such a method shows an agencies 

willingness to examine all alternative actions as well as 

their potential impacts when planning transmission lines. 

TVA now have an Intergraph turnkey GIS, that will 

enable both grid cell and polygon analysis and generates 

color output. This system which is more sophisticated than 

the grid cell system profiled, could.be used 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 one square km. The data base is 

gridded and includes topography, urban areas, existing 

roads, rivers, railway lines, areas of special .management 

concern, ecologically important areas, water basins and 

others. Most of this information was input (digitized) from 

maps compiled by resource specialists. Topographic 

information was available from.the U.S. Geological Survey 

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 siting and routing constraints 

map. Topography also provided the basis for the slope 

gradient map, used in the corridor analysis model. Cost 

models were based on the proximity to rail lines for coal 

transport, and to water supply for cooling. This 

information was combined with siting constraints to provide 

alternative suitable sites, ranked by cost. 

Tra.nsmission line routing constraints included several 

areas that could not be crossed by a corridor. Two cost 

measures were used. The first, cost of construction per 

kilometer, was calculated by slope. When slope exceeded 20 

percent the cost per kilometer was "steep". 

less than 20 percent the cost was "flat". 

When slope was 

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, 

polygons, cell attributes and surfaces. The programs are 

written in FORTRAN and Woodward Clyde Consultants has 

licensed the source code, so modification or enhancement can 

be made (2). 

SYSTEM HARDWARE 

PRIME 550 minicomputer with disc storage and tape 

drives for data storage and a high speed line printer for 

output. Alphanumeric computer terminals provide the main 

interface with the computer. The operating system is 

capable of communicating with numerous mainframe computers 

such as ·IBM, CDC and UNIVAC, as well as microcomputers ( 3, 

pg 9). Graphic equipment includes a Calcomp 8000 digitizing 

tablet, a Zeta 36535X pen plotter, a Tektronix 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, 
Wallnu.t Creek, 
California 94596, 
USA. 

Tel (415) 945-3000 

REFERENCES 
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PROFILE 7 

SYSTEM DESCRIPTION 

COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AS AN INPUT TO 
MANUAL IDENTIFICATION OF ALTERNATIVE CORRIDORS 

SYSTEM NAME 

COMPIS 

AGENCY USING SYSTEM 

Comarc Systems, 
San Fransisco, 
California, 
USA. 

KEYWORDS 

Transmission Line, Transmission Corridor, Geographic 

Information System, Siting. 

TYPICAL PROJECTS UNDERTAKEN 

Tri-state Generation and Transmission Association Inc, 

Project Manager with several electrical utilities planning 

to route a 230 kV transmission line through a 2,600 square 

mile area in North Western Colorado, contracted with Comarc 

for assistance in the identification of several alternative 

corridors. Comarc applied a state-of-the-art computerized 

GIS to manipulate comprehensive and complex data inputs. 

They also successfully involved agency representatives, 

elected officials and lay public in planning decisions (1 pg 

2) . 
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Figure 3.1 Tri-state Project Overview 

Phase II; development of a series of issues maps. The 

issues maps have 3 characteristics. 

a) The maps overlay diverse types of information in a 

composite fashion. 

b) The maps are tailored to a particular type of 

development, in this case a transmission line. 

c) The maps reflect subjective data, as well as 

objective data. Four of the six issues maps were generated 

by obtaining subjective evaluations of the importance of 

different types of data from the various agency personnel 

and county officials. This was achieved in a series of 

sessions using Comarc's modified Delphi technique. This is 

a rigorous discipline employed for obtaining objective 

decisions on qualitative issues. 
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7 
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 

Alternative central processing units used are: 

(1). IBM 4300 & 30XX series operating under a VM/CMS 

or a VMS/TSO operating system environment. 

(2). Data General MV Series. 

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

system environment. 

CONTACT 

Gilbert H Castle, Ill, 
Vice President, 
Comarc Systems, 
150 Executive Park Boulevard, 
San Fransisco, 
California, 
USA. 

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

REFERENCES 

l. Comarc Design Systems. Comarc Aids Colorado 
Utility in Transmission Line Routing. Comarc Commentary (on 
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PROFILE 8 

SYSTEM DESCRIPTION 

CORRIDOR LOCATION BASED ON ENGINEERING COST, 
ENVIRONMENTAL SENSITIVITY ANDSOCIOECONOMIC SENSITIVITY. 

SYSTEM NAME 

Geographic Information Management System (GIMS). 

AGENCY USING .SYSTEM 

Dames and Moore, 
Los Angeles, 
california, 
USA. 

A consulting firm with about 1100 employees and 

partners, providing a broad range of planning 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 MEI'HOD OVERVIEW 

Dames and Moore have developed a sophisticated planning 

process that is described in detail as a case study in 
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Graphic output at various resolutions and of different 

types is available. Graphic 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 these devices are 

supported on the leased line network and by direct dial 

access. The most versatile and inexpensive display is 

produced on the line printer. Plotters and other graphic 

.devices generate more sophisticated maps. 

SYSTEM SOFTWARE 

GIS Analysis and modelling is centered on Dames and 

Moores Geographic Information Management System (GIMS). 

This system has been developed over the last 10 years as an 

ongoing effort, in support of the firms consulting 

activities in multidisciplinary projects. Maximum 

flexibility in using GIMS has been a design objective, with 

major interfaces to various manufacturers equipment. The 

system enables input of data from existing digital sources 

e.g. machine readable digital terrain data available from 

the USGS. Information from original or published documents 

is input to the system via a variety of digitizers. All 

software is written in FORTRAN. Full documentation includes 

a comprehensive users manual. 

SYSTEM HARDWARE 
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PROFILE 9 

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 

Environmental assessments for proposed generation and 

transmission facility location studies (power stations, 

transmission lines and substations). Ontario Hydro's first 

computer application for environmental assessment purposes, 

was developed in 1972 for the Bruce to Georgetown 

transmission line routing project. At that time, it became 

apparent that manual methods were inadequate, as they could 

not provide the planners the required flexibility or process 

the large amounts of data necessary to meet the requirements 
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transmission lines in the general area between Sudbury and 

Thessalon, were evaluated in conjunction with alternative 

generating station sites. 

In November 1982 an environmental assessment was 

completed that included both corridor and route selection 

studies for two 500 kV single-circuit transmission lines, 

approximately 210 km long, on a common right-of-way between 

Hanmer Transformer Station (TS) near Sudbury and Missisaggi 

TS northeast of Thessalon. The proposal also included the 

construction of associated terminal facilities on 

Hydro-owned property at Mississagi TS (4, pg 1). 

This transmission line study has been chosen to 

illustrate a typical planning process. Following on from 

the study completed in 1978, a preferred transmission system 

alternative using 500 kv transmission lines was selected. 

Minor modifications were made to the corridors defined in 

the 1978 study, to make them more suitable for the preferred 

plan of locating a new transmission line between Hanmer TS 

and Mississagi TS. These corridors were presented to the 

public in 1979 and were accepted as a starting point for the 

route selection study. 

The route selection planning process brought together 

all concerns related to all aspects of the environment 

(natural, social, engineering and cost), to enable 

identification and assessment of possible route locations 

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 s l . 

(1) Identifying the Study Area and Interested Public 

(January to June 1979): The study area (corridors from North 

Channel) was refined, environmental data was collected from 

a variety of sources and a community profile was carried 

out. Two citizens committees were formed. 

(2) Identifying Constraints (August 1979 to January 

1980): Potentially sensitive environmental features were 

System Planning 
Studies 

,----'-----,* 
Band Seleclion 

Process 

Route Seleclion f-*--___.-l 
Process 

Documentalion 

Government Approval 

Finartze Right-of-Way * 

Property Acquisition * 
..-------'--------.* 

Design and Construclion 

Operation and Maintenance 

* Opportunity for Public Involvement 

ldenlify Study Area * 
and Interested Publics 

Identify Constraints * 
Develop Priorities for Constraints * 

Develop Constraint Maps * 
..----------* 

Identify Alterna"five Routes 

Evaluate and Compare Routes * 
Select Preferred Alternative * 

..------'------* 
Roule Refinements 

Decision on 
Recommended Roule 

Figure 3.3 Route Selection Process (Ontario Hydro). 
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(5) Evaluating and Comparing Routes (November and 

December 1980}: The six routes were evaluated on the basis 

of potential environmental, social, engineering and cost 

effects. For the environmental evaluation, 38 different 

types of environmental constraints (objective statements) 

were identified and assigned a priority {ranking). Each 

route was then analyzed to determine its potential effects 

on the constraints. 

Construction cost 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 costs associated with 

power losses, maintenance, purchase and stringing of 

conductors, all of which vary in direct proportion to 

length. There was an estimated construction cost difference 

of approximately six percent between the most and least 

expensive alternatives. 

The social analysis of the alternative routes was based 

on an evaluation of their potential effects on population 

characteristics, the local. economic base, and existing 

community structure and services. 

(6) Selecting~ 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 from 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 MEI'HOD FOR POWER STATION & ITS ACCESS ROADS, 
TRANSMISSION LINES & WATER PIPELINES,-USING COST, 
ENGINEERING, ENVIRONMENTAL & HEALTH/SAFETY CRITERIA IN 
EXCLUSION SCREENING 

SYSTEM NAME 

GISS (The SCE Geographic Information Software System). 

AGENCY USING SYSTEM 

Southern California Edison (SCE). 
Rosemead, 
California, 
USA. 

SCE is the fourth largest privately owned electric 

utility company in the United States. 

KEYWORDS 

Transmission Line, Transmission Corridor, Generating 

Station, Siting, Geographic Information System. 

TYPICAL PROJECTS UNDERTAKEN 

A 100 mW solar thermal central receiver siting 

demonstration covering 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 scenario, 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 Mohave Resource 

Inventory - EMRI). Data layers were selected that were 

applicable to the siting of a 100 mW central receiver. 

Phase 2: Regional screening. Exclusion screening was 

chosen because it was considered to be the most defensible 

method. After the set of explicit exclusionary criteria 

were applied to the study area, candidate areas remained. 

An example of a criterion used is that an acceptable 

candidate area must be more than 2.4 km from a residential 

area. Tne original criterion was 8 km, but it was found to 

be overly restrictive, as small parcels of land were 

scattered throughout the Mohave Desert. The 8 km distance, 

excluded the entire study area on a single criterion that 

reflected a desirable condition, but not a truly 

exclusionary one. The flexibility of the computerized 

technique was immediately apparent as the overly restrictive 

criterion was replaced. This emphasized the value of 

performing sensitivity analysis on the effect of individual 

criteria (1). 

Eventually 24 criteria were retained for·exclusion 

screening. These criteria were grouped into 4 issue themes: 

cost, engineering, environmental, health/safety. Criteria 

were applied to selecting viable locations for the 

generating station itself and its necessary access roads, 

transmission lines and in one scenario, a water pipeline. 

Phase 3: For the purposes of this demonstration of 

system 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 considered the study successful, both in terms 

of locating several regionally acceptable sites and in 

demonstrating how this ~echnology can contribute to the site 

selection process (1). 
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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 report to enable 

a typical computer assisted transmission line planning 

process to be described in greater detail than was feasible 

with the ten systems profiled. The Dames and Moore example 

was chosen because of the comprehensive nature of the 

planning process and the clarification of a typical 

comprehensive planning process that it provides. 

Dames and Moore's "Geographic Information Management System" 

(GIMS). 

PLANNING METHOD OVERVIEW - FURTHER DETAILS 

The planning method developed by Dames & Moore 

(profiled in chapter III), enables systematic evaluation of 

a given study region, using a set of logically defined 

criteria. The optimum transmission corridor is determined 

between any two points within the region under study. The 

technique is applied in two phases; 

Phase .!i_ using a geographic overlay process, areas of 

high to low suitability are identified, suitability being a 

measure of an areas ability to accept the introduction of a 

transmission line, with minimal impact. 
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l - Ecological 
Sensitivity Route 

3 - Cultural 
Sensitivity Route 

2 - Construction 
Suitability Route 

4 - Composite Route 

Figure 4.1 Primary Isues Maps & Composite Route Map 

(Dames & Moore) 
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through the composite route map, from generating station to 

substation. 

The issues maps can be formulated using a variety of 

group evaluation or decision making techniques. Whatever 

technique is used (i.e. Delphi, Preference Value Setting 

etc.,) the weights used in the formulation of the colll]?osite 

map should be considered normative values. Once the 

composite des irabi li ty map has been prepared, the routing 

algorithm is used to identify the optimum composite route. 

The composite route illustrated in figure 4.1 is narrow in 

some places. This indicates that the choice of routes is 

severely constrained (given the set of criteria used in the 

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

a broader range of choices of transmission line alignment 

available, each having the same resultant cumulative impact. 

Areas of suboptimum corridor location, can be more easily 

identified in the original color map output, which was not 

able to be reproduced in this report. The width of these 

suboptimum envelopes also indicates the the degree of 

freedom of choice that is present on any given portion of 

the overall corridor. Once the final composite corridor has 

been developed, it is reviewed in detail and several 

comparisons are made to clarify the context of the results 

( 1) . 

In the 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 

process that is carefully defined and documented, 

facilitating the focussing of public input on specific 

issues. This focus on specific issues rather than on 

specific parcels of real estate, defuses a significant 

stumbling block in the transmission line development 

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 region under study can be analyzed, 

showing optimum routes and their related suboptimal 

alternatives. 
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CHAPTER V 

CONCLUSION 

So what has been achieved with this study? The 

state-of-the-art of the use of computers in transmission 

line corridor and route planning has been researched, with 

an emphasis on the analysis of environmental factors, but 

also including engineering, economic, political, social, and 

cultural factors. The following has been documented. 

1) A general introduction to the use of computers in 

transmission 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 systems or in selecting, adapting or developing a 

system for a particular application. 

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 each 

system included information on the agency contact people. 

3) One comprehensive planning system which was profiled 

in chapter III, is documented 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 CHAPTER III, IDENTIFIED 

AS WORKING WITH COMPUTER ASSISTED TRANSMISSION LINE 

PLANNING RESEARCH OR PROJECT APPLICATIONS 

BRIEF SYSTEM REVIEW: l 

SYSTEM DESCRIPTION 

(1) VISUAL SIMULATION: (2) CORRIDOR LOCATION BASED ON 
ENVIRONMENTAL, VISUAL~ SOCIOECONOMIC FACTORS 

AGENCY/CONTACTS 

Bonneville Power Administration (BPA), 
P .o. Box 3621, 
Portland, 
Oregon 97208 
USA. 

Bob Beraud, Tel (503) 230-4529 direct 
& 
Stephen Sherer, Tel (503) 230-3000 

COMMENT 

BPA has been working with computer assisted 

transmission line planning for over ten years.. The first 

major application. of a computer assisted method was with a 

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

acquired and was further developed. It was used to locate 

and evaluate approximately 1,200 miles of alternative 

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

alternative line route (7). 
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8. Thor EC. MOSAIC II User's Guide. Berkeley, 
California. Pacific Southwest Forest and Range Experiment 
Station. 1980. 
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computerized capability to generate optimum transmission 

line routes according to user specifications of criteria 

from the data base, was developed. 

This capability was used to select eight additional 

optimum routes, each reflecting a different set of value 

judgements. Each of the eight optimum routes, along with 

the Company and Citizens Group alternatives, was evaluated 

according to its potential effects on erosion, water 

quality, wildlife habitat, land use, critical resources, 

construction costs, views from residences and views from 

major highways. 

Data processing technology was found to be a particular 

advantage in this case study, through increasing the speed, 

economy and precision in dealing with large amounts of 

spatial information, given the constraints of time and 

budget. 

REFERENCE 

1. Hunter Cross, Richard (III), A Case Study of 
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Mapping in Natural Resources and the Environment," Harvard 
Library of Computer Graphics, 1979 Mapping Collection. pp 
13-33 
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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 conside.red 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 amounts of data that result from the 

application of weighted evaluation criteria. 

In EDAW's Alexandria office, a modified form of the 

U.S. Forest Service's "Perspective Plot" program has been 

used to generate perspectives of transmission lines in a 

rural landscape. The plots were used to provide an accurate 

framework for the manual rendering of transmission line 

simulations on black and white photographs. 
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Regional Perspective. In: Regional Landscape Planning. 
Proceedings from Selected Educational Sessions. Paper 
Presented at the 1983 Annual Meeting of the American Society 
of Landscape Architects. 1983. 31 pp. (pp 11-15). 

2. Robinette, Gary o. Energy and the Environment. 
Kendall/Hunt. 1973. 302pp. 

3. Williams, Edward A. Massa, Allison K. Blau, David 
H. Schaal, Herbert R. Siting of Major Facilities - A 
Practical Approach. McGraw-Hilll983. 314pp. {pp~ -
259-271). 
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Selecting a dam site from the five alternative sites 

identified by the applicant, required the evaluation of such 

factors as forest density, accessibility, soil composition 

and geologic character, for more than 9,200 hectares (23,000 

acres). Determining the environmental impact of the 

proposed alternative transmission routes, required the 

mapping and analysis of approximately 3. 7 million hectares 

(9.2 million acres}. The extensive land area involved with 

the alternative transmission line corridors, was considered 

well suited to the large format of satellite imagery. Land 

use and vegetation cover data were unavailable, limited, or 

out of date for much of the area. The study was able to 

provide graphic and display materials for use in the project 

application hearing (1). 

The study showed that Landsat 3 data could be used as 

an accurate and low cost data source, for the assessment of 

the impact of power projects on the environment. Also 

through having the remotely sensed data, FERC staff were 

able to recommend alternative routes and sites, in addition 

to the ones proposed by the project applicant (1). 

REFERENCE 

1. Christenson, Jerrold w. Anderson, Carrol. 
Gumbman, Phyllis. Environmental Assessment Using Remotely 
Sensed Data: Application of Remotely Sensed Data to 
Environmental Impact Studies for Transmission LineRoutes. 
Intralab Project No 75-5. NASA. Undated (approximately 
1976). 19pp. 
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Photogrammetry, Columbia River Region. 

2. Nickerson, Devon B. Perspective Plot, An 
Interactive Analytical Technique for Visual Modelling of 
Land Management Activities: USDA Forest Service, Div. 
Timber Management, Pub R6-TM. 031-1980, Portland, Oregon. 
1980. 145 pp. 

3. Travis, Michael R., Gary H Elsner, Wayne D Iverson, 
and Christine G Johnson. VIEWIT: Computation of Seen Areas, 
Slope and Aspect for Land-use Planning. USDA Forest Service 
Gen. Tech. Report PSW-11/1975. 70 pp. 
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using computer assisted techniques, is the environmental 

impact statement for the Hot Springs to McNiel 500 Kv 

transmission line for Arkinsaw Power and Light Company. 

REFERENCES 

1. Gilbert/Commonwealth, Transmission .Line Routing, 
Capabilities and Experience. Gilbert/Commonwealth, 
Engineers/Consultants, Reading, Pennsylvania. Unpublished 
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Routing Methodologies. (8pp). In,R E Tillman (ed). 
Environmental Concerns in Rights-of-Way Management. 
Proceedings of Second Symposium Held October 16-18, 1979, 
University of Michigan, Ann Arbor. Electric Power Research 
Institute, Special Study Project WS 78-141. Proceedings 
March 1981. 
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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, 
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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3. Giles, Robert H Jr. Charles W Smart. A Blair 
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System. In: R.- ~Tillman (Ed.), Proceedings of the First 
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January 6-8, 1976. Published, Mississippi State 
University,1976. 335 pp. (pp 44-47). 
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Simple structural shapes can be plotted in perspective 

view. Elements such as transmission line support towers can 

easily be shown. At this point, software has not been 

written that would enable simulation of the.conductors 

strung between the towers, although this is possible. The 

original software for the Perspective Plot program was 

written by Devon Nickerson while employed by the U.S. 

Forest Service. Since that time, the software (which being 

Government funded, is freely available to the public) has 

been considerably modified to meet the need of individual 

projects in his consulting work. 

REFERENCE 

1. Visual Simulations. Predicting the Impact of Land 
Management Activities. Brochure. Undated. 4 pp. 
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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). 

REFERENCE 

1. 
Utility 
199 pp. 

Newkirk, Ross T. Environmental Planning for 
Corridors. Ann Arbor Science Publishers Inc. 
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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. Hawai1, 1982. International Geographical.Union, 
Commission on Geographical Data Sensing and Processing. 146 
pp. (pp 70-91)]. 

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 physically compact format (i.e., the 

magnetic file) 

B. Data can be maintained and extracted at a lower cost per unit of 

data handled 

C. Data can be retrieved with much greater speed 

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

manipulation including mip measurement, map overlay, transformation, 

graphic design, and data base manipulations 

E. Graphic and non-graphic (i.e., attribute information) can be merged . 

and manipulated simultaneously in a "'related"' manner 

F. Rapid and repeated analytic testing of conceptual models about 

geography can be performed (i.e., land suitability/capability). 

This facilitates the evaluation of both scientific and policy 

criteria over large areas in short periods of time. 

G. Change analysis can be efficiently performed for two or more 

different time periods 
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