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Line Siting and Public Attit

A Current process for assessing
suitable places for transmission line

A Adding social data
A Methodology

A Introduction of the DotSpatial
Application




Current Siting Process

A Planning
I Cost Studies
I Physical constraints
A Least costpath

A Permitting and regulatory hurdles

I Lines planned around regulatory
constraints

A0OOAl EAG6O AAOO EIT OAOA
A Environment
A Lines are proposed based on planning
results




Current Siting Process

A Planning
A Permitting and regulatoryhurdles
A Lines are proposedased on planning results

A Public hearings

I Proposed lines compliant to physical, fiscal, and
regulatory constraints are presented to the public

I Public inputgathered
I Maintain public trust and goodwill towards utility

A Reworks
A Repeat




Gateway West

GATEWAY WEST TRANSMISSION LINE PROJECT
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Segment 7 - Populus to Cedar Hill

Segment 7 is in south central Idaho crossing Bannock, Power,
Oneida, Cassia and Twin Falls counties. The segment will
consist of a single circuit 500 kV transmission line on steel
lattice structures. In addition to the proposed route, there are
ten alternatives.

7 - Proposed

This proposed corridor follows the Segment 5 corridor to a point
approximately 13 miles south of American Falls, crosses Cassia
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Current Siting Process
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Adding Social Data

A Adding social data to the process

I Streamline the current process

Alt is expected that considering social data
In the design phase of line siting:

I Softens public opposition to a possible line by

incorporating public attitudes in the design
process

I Reduces the overall costs and time associatec
with the placement of a proposed line




Methodology

A Survey of Public Attitudes on Where
a Line Should or Should not be Site

A Multivariate Analysis of Survey
Results

A Custom GIS Software Application
Built on the DotSpatialFramework




Methodology

Survey results
associated with
spatial datasets.

Apply Survey
Weights to Raster

Compute Survey
Attitude Constraints
Through Monte
CarloProcess from
Survey Results

Least Cost Paths
Added Amongst
Raster Layers

Repeat n
Times for each
Raster

ThematicLayer

Convert Polygon
Layer to Raster

leight Raster Cells
According to

Physical/Regulatory
Constraints

Cattleranches




Raster Manipulation

A We start with the ground
configuration of a single polygon
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Raster Manipulation
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the raster Is reclassified with the
proper weights
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to 1s so they do not change the
weighted values of another feature
class at this point in the process




The Monte Carlo Simulati

A At the heart of the application isa
Monte Carlo simulation
I Resamples the questiosets
I Produces multiple least cost paths

I Allows the consideration of all
respondentattitudes



The Monte Carlo Simulati

A Considerthe following figures for the question
of lines should be placed away from ranches:

T A random variable is selected between 0 and 1, in this case
0.92

I FromFigure B we see thathe variable fallsin the range of
choice D, a choice carrying only 5% of the respondents,
normally this choice would not beconsidered

I The more times the simulation is run, the closer the results
will mimic the survey results and the normalistribution

i The result is the probability increases that each choice is
considered in the final line representation on thmap



Back to Raster Manipulati

A Raster values are multiplied by a weighting scheme
based on frequency data from each pass through the
Monte Carlo Simulation in this case a five tiered
uniform response distribution

01 Jo3 o5 |07 o9

Strongly Somewhat Somewhat Strongly
Agree Agree Disagree Disagree

Neutral

A This weighting scheme allows responses weighted &
0.1 to substantially lower the weight given by the
utility while 0.9 would lower the weight from the
utility only slightly




Modifying Weights

A This example pass through the Monte Car
simulation selects the frequency assigned
0.1 as its modifier weight and results in this
raster:

A The ranch areas in this configuration have
much lower final weight agreeable survey
answers would be weighted this way




Modifying Weights

A A frequency assigned a 0.9 modifier
weight results In this raster:

A The overall weight is only slightly
altered? disagreeable answers would
be weighted this way




From the 0.9 weight
No need to avoid ranches

Modifying Weights

From the 0.1 weight
Should avoid ranches

with the utility data, the resulting

A To characterize the social data cost
weight is subtracted from 1
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Least Cost Path Analysis

A Each pass through the Monte Carlo
simulation creates a least cost path
I Each of therastersassociated with a

frequency set are multiplied together
to create a cost raster




Least Cost Path Analysis

A Each pass through the Monte Carlo
simulation creates a least cost path

I A least cost path Iis generate from the
resulting cost raster




Introducing LineSiter

A Built on the DotSpatialFramework Libraries

I Open Source benefits

A Open to developers to customize and improve

I Adds innovation outside the scope of the original
project

A Joins GIS analysis functions with statistica
iInputs for increased understanding of the
Implications of line placement
I Extends the basic mapping functions of GIS

A Raster manipulation

A Monte Carlo simulation
A Least cost path analysis



Software Demo




o Line Siter

Software Main Interface
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Raster Manipulation in Line
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Monte Carlo Simulation in Line

ool Line Siter
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Map Operations

(;'. Enter frequency numbers in whole numbers
3 (x

AddThemeToDB  AddRasterToDB  ribbonButtonl ConvertToRaster  Presence/Absence  StartEndPoints £ 10 = e SubmitFrequencies | MonteCarloLCP [[MCP
Database Shape Files and Rasters Frequency Analysis
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1 Randomly Selected Choices:

" Mumber of Iterations: 1000000
Frequency 1: 0.35879
Frequency 2: 0,093159
Frequency 3: 0.156985
Frequency 4: 0.390066




LineSiter Import Proces

A XML Import File exported from
EXCel B
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