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Session Format and Content

Tuterial = Information Exchange
Questions = AnNSWEers
Correct Answers = Be Alert!




...otay Alert




Then and Now

Power Line: 1950s
i)

Power Line: 1990s

Source: EPRI 2001




Then and Now

1950s 1990s
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Routing Constraints

Geographical and Cultural Differences

Examples of Those hat Often Differ
Vegetative Cover
Cand Uses
EXISting Rights-ef=\\ay:




Routing Constraints

Examples of Those Typically Do Not

Wetlands

Threatened and Endangered Species

Cultural Resources (Archaeological &
IHistorical)

\isual Reseurces (Aesthetics)




Current Trends

Environmental permitting is increasingly the
“CRITICAL PATH” for project siting

With Increasing needs for electric capacity there Is a
corresponding Increase in environmental scrutiny.

Utilities are at thie “vortex” ol balancing:
Capacity.
Relialoniiy:
Denand
Envirenmental and Regulatery Reguiements




fior Beth
Immediate and long-

planning can be
term effiects.

Foresight ana

critical




Planning

Education
Communication
Preparation




Planning

Education

Knowledge of process
Outlining “ fiatal flaw” analysis

Communications
Collaborative: effort

Preparation
Stifategic pllamning



Problem Example

Michigan Nature Association Intervention:

Utility’s failure to recognize a sensitive area along
a planned corridor fior two parallel, deuble-circuit
345-kV/ transmission lines. This required
rferouting arter line design, resulting in increased
COStS fior elight adiditienall corner structiures.




Success Example

California State Wildlife Restrictions:

Utility’s early efforts to identify constraints and opportunities for
115-kV transmission line delineated State Wildlife Area
restrictions. Initial line opposition.

Proactive communications, and: flexiility.

Required re-alignment andl during the planning stage, but prior to
line design or engineering.

Increased line length with asseciated Cosis.

IHowever:, reduicedioverall costs| off the project avolding| project
delayrand/erlitigatien:

Win=Winr Scenario)




Expectations and Communications

Expectations and communications for routing
a new transmission line project

Internal

External

Contractor

Realistic or unrealistic?




Internal Communications

Management, Engineering, ROW, Environmental

One of the First Task ltems!

Each Department has Critical Reguirements

Inclueing Applicable Players wills Dictaierand
Streamline Precess




External Communications

Agencies, Public, Other Utilities, Environmental
Interest Groups

One of the second task items!

Sometimes project success greatly depends on the level of
public invelvement.

Public communications; too often noet treatedi as strategic
activity, Ut mere as an afterthougmt.

Cevel off sophistication tUnderstanding envirenmental ISsues
nasigreauly Iereased.

Key = Preactive Vs, Reacuive




“Inter-Entity” Communications

A role responsible for facilitating communications for all
iInvolved!

(Management, Engineering, Envirenmental, ROW)

(Agencies, Punlic, Other Utilities, Special Interest
Greups)

(Envirenmental; Cands; Public Eacilitatior)




“Brain Drain” or Loss of Corporate
Memory

Aging
Woerkforce
Challenge te

attract new,
talent




4590 of our
Workforce
will' become
eligible fior
retirement
IR the next
G-7 y/ears

2 " :

18-25 |26-30|31-35 [36-40 | 41-45 |46-50| 51-55 |56-60| 61-65 | 65+

Employee Age Group




Public and Political Climates

Under the current poelitical climate and public
Invelvement, the process goes far beyond line
design;, routing, and engineering.

IHOW, te pllan fer the fellewWing Sscenaros wWith
decreasing svaiiaveailanmiby.




Know Your Project-Specific Issues

How?
Communication with Applicable Players

When?

Early in the Process
W2

Budget

Schedule

Glray Hailr




Ducks in a Row

Integral to Understand for the Project:
Goals
Project Alternatives
Schedule
Budget .
Communication Process s
Stakeholders Invelved -

Reseuice and/or Public [ssues




Evolving Challenges and Ducks

Environmental Permitting = a project must be
defensible!

Understanding how a project can be challenged

Examples:
— Need
— Reliability
— Property Values
— Euture Lanad Uses
— EME
— Avian collision
— Jhreatened o Endangered Species
— Aesthetics




Regulatory Process

Long-term Goals
-Utility-
(83to 10 years)

Permitting
Project Identification Process
-Utility- -Utility/Agency-

Fatal Flaw Analysis
(2 to 6 months)

Initiate Agency Environmenta . Project Description
S ) . Route Selection .
Communications Fatal Flaw *Alternatives

s : ROW Siting -
-Utility- . .AnaIyS|s _Utility/Agency- -Utility-




What Can Go Wrong...

Utility’s
Goals

Permitting
Process
Utility/Agency
(6 mos-4 yrs)

Process A Initiate Process B | Process C| Process D
(2-6 mos)




Factors to Consider

Environmental Issues
Human Resource Issues

Construction Eeasibility: andf Costs
Including equipment access

Landoewner Concems andfPublic Perception

YoURNYant VR enw2z.

el mperance or
Nawrrzinsinissien Elge Projeees




Delineation Surveys
Permits
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Pedestrian

Surveys
Repoerting
AVoidance

SiterVitigatieny/,
DatarRECOVETY,

StEPNVETK



Avian Collision — Flyways
Migratory Bird Treaty Act @

i
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m Presence
m-Avoidance
» - Marking




Presence

ROW Siting
Perch Deterrents
Line Design

Line Maintenance

Photo: Scott Enmke
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ROWSs Corridors
Environmental Review







Publlc Involvement

Reroutlng
En gme@r;iﬂg Speps
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ROW and Access Routes




VVisual'Simulations

jRero'uting




Authorizing Agencies

Understanding the difference between:
federal regulatory, land management, power
administration, state, lecal agencies.

Open dialeg Is Impoertant... particulardy wWith

...10S S Off “ Institutienal Memo/ . ...a nmajo
preklem




Loss of Institutional Memory

Remember the Loss of Corporate Memory?




Loss of Institutional Memory

How does one proactively plan for insufficient agency.
staff availability and changes in agency personnel?

Establishing communication mechanisms EARLY to achieve
goals In spite of barriers (e.g., documentation).

Anticipate utility stafffwill hewoerking with agency persemnnel
with limited understanding off transmission lines and their
unigue challenges fior design, construction, and eperation.

— Examplies transmissionivs, distributien Veltages

Planraccerdimaely project schedule and hudgets.




Available Tools

Communication Strategies
Internal and External

Route Comparisons

GlS-hbased Programs
\iewshed Analyses
EPRI-Georgia Power
CEC-PIER and SCE
EPRIFPUBIIC Communicatien Guide
Digitall Reuting Selection




Communication Strategies and Tools

Develop communication network to facilitate
Information transfer, using core team
approach.

Examplie Teels:
— \Weekly Conierence Calls
— |Interactive ETP Site
— Actien! ltemr List




Action Item List — To Do

Project Name
Action Item List

Distributed: Date

Date
Completed

Target

Date Status Category

02/18/08 Initiated

EXAMPLE

Roles and

Task Item Responsibility

Contractor/

Wetlands Delineation Surveys Environmental

Comments

Pending
authorization

Entered By
Date

LAN
6/1/07




Action ltem List — Tasks Completed

Project Name
Action Item List

Distributed: Date EXAMPLE

Target Date Roles and Entered By
Date Status Completed Category Task Item Responsibility Comments Date

Contractor/ LAN
02/18/08 Completed 02/28/08 Water Wetlands Delineation Surveys Environmental Regulatory delay 02/28/08




Route Comparison Tool

Developed in the 1970s
Based on Land Suitability: fechnigues

Comparing Areas; ofi Opportunities and
Constraints




Route Comparison

Cyclone Substation

Ever Open - Cyclone
230-kV Transmission
Line Project

General Area Map

et

Legend

Substations
W Substation
Land Ownership
OWNER
County
State Land Board
Local Park.
® Ranch
ity Cemetery
Airport
Water Bodies
Eintermittent
[ |Perennial
Streams and Rivers
A Perennial

oIntermittent

Priniing Dete: ey 24, 2007
Prcjéction Insormation. NADISS3 UTH Zoe 130
Fia BlachSquirel_Asabaps mad
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Corridor Selection Process

Examples of Resources and Relative
Sensitivity
EXxisting and Proposed Land Uses
Land Ownership and Management
Sensitive Environmental Resources
Sensitive Human Reseurces

Engineenng Constraints

— Cost
— Relialnliroy

(Nete: parallielfto fiactors, thian cantioe chiallengea™)




Route Comparison

Resource Sensitivity.

Routing Objectives

Oppoertunity
or Low Sensitivity.

Maximum % of Corridors

Moderate Sensitivity

Minimuim % of Corridors

IHIgh Sensitivity

Avoid




Environmental Inventory

Examples of Opportunities and Constraints
and Sensitivity Levels:

Total miles of line (moderate)

Miles parallel tor existing ROW. (opportunity)
Miles of new: ROW: (moderate)

Residential’ cressed (high)

Number of sensitive wildlife areas within 0.25 mile
(moederate te high)

NUmBEr el archaeological sites; disturead (e




Route Comparison

Some utilities assign weights to environmental,
engineering, and ROW factors...

Example ofi What Dees NO Typically Work:
1 milewetland =2 miles lrigated cropland =
Aimilies diy crepland = 6imilesiupland rangeland

Diffiicult ter achieve agreement en assigned welghts
(Iber; stakenoliderinput ane acceptance)




Route Comparison

Sometimes better to establish criteria to minimize and
maximize, ranking alternative routes on how well
these criteria are achieved

(GIS cani be used fior this guantification)

Rankinglwhere 1 alwaysi assignead the highest
ComsIStency: oiff a criteria oI ohjective
(e.g., lowest number of miles of line = 1)

Codorwith lowest sum = final rank of 1




Routing Links or Segments

F'

Ever Open - Cyclone
230-kV Transmission
Line Project

General Area Map

Cyclone Substation J%g

L g

Legend

Substations

M Substatian

Land Ownership
OWNER
County
State Land Board
Local Park
® Ranch
't Cemetery
Airport

Water Bodies
EIntermittant

T IPerennial

Streams and Rivers
A Perennial

e Intermittant

A




Summary of Environmental Inventory
Factors by Route

Route

(miles)

Route A

Route B

Route C

Route D

Route E

Route F

Route G

Total Link
Length
(miles)

Parallel to
Existing Line
(miles)

New Row
Required
(miles)

Residential
(miles)

Cultural
SIES
Crossed
(number)

Sensitive
Wildlife
Species
Habitat
(miles)

49.10

44.30

50.60

45.80

42.90

50.20

45.40

Riparian/Wetland
Areas Crossed
(miles)

Erosive
Soils
Crossed
(miles)




Preliminary Rank Ordering of
Environmental Inventory Factors by Route

Cultural Sensitive Erosive
Total Link Parallel to New Row Wildlife Riparian/Wetland Soils

unte Length Existing Line Required Resu_iennal Sites Species Areas Crossed
(miles) (miles) Crossed . : Crossed
Habitat (miles) (miles)

(miles) (miles) (miles) (number) (miles)
ES

Route A (2)49.30 (1) 43.10 (1) 6.20 (3) 9.20 (2) 3.00 (5) 49.10 (1)0.10 (3) 1.80
RouteB  (3)50.00 (4) 33.10 (4) 16.90 (2) 3.62 (2) 3.00 (2) 44.30 (2) 1.00 (4) 2.20
RouteC  (5)50.80 (3) 38.60 (3) 12.20 (3) 9.20 (1) 2.00 (7) 50.60 (1)0.10 (3) 1.80
RouteD  (7)5150 (6) 28.60 (6) 22.90 (2) 3.62 (1) 2.00 (4) 45.80 (2) 1.00 (4) 2.20
Route E (1) 48.80 (7) 25.10 (7) 23.70 (1) 2.30 (1) 2.00 (1) 42.90 (1)0.10 (5) 2.70
Route F  (4)50.20 (2) 41.50 (2) 8.70 (3) 9.20 (1) 2.00 (6) 50.20 (1)0.10 (1) 1.00

Route G (6) 50.90 (5) 31.50 (5) 19.40 (2) 3.62 (1) 2.00 (3) 45.40 (2) 1.00 (2) 1.40




Route Comparison

Preferred Route Based on Segment Sums
Ability to Mitigate is Key
Residual Impacts

After Mitigation
Alternatives can be Compared

\/iable Alternatives; Retained

fflake Preferred and! Viable Alternative Routes
threugh Permitting Review
Natienal Eavirenmentalr Policy: Act (NERPA)

County.




Available Tools

Sampling
GlIS-Based lools




GIS as a Tool

Route selection is not just a mapping exercise.

GIS is a powerful tool for quantifying differences among
alternate routes...

....0ULt nothing substitutes for eyes on the ground

The last thing you want te de IS stand up in a public meetingl and
iry: 10 expliaim hiew: a computer pregram selecied yeour preferred
route.

[iFyouUr avdience can not understand yourr methodoeleay, they are
REL ITkely 16 agree withryeuir concliuision.




\Viewshed
Analysis

Greater
Sage-grouse
\/S:
GoldenEagie
Predation




EPRI - GTC

Siting Decisions = More
Quantifiable
Consistent
Defensible

GTC’s Existing Siting
Process = lncorpoeratead
GIS
Statisiicall Evaluatoen

Stakehoelder Collaberation
(=210)0))

RttpRE/MMWW.gatrans.com/gicsiie/pacie
S/Qte epri_ siting study. mam:atm

== = [

EPRI-GTC Overhead Electric Transmission
Line Siting Methodology




EPRI - GTC

Macro Corridor Development
Alternative Corridor Development
Alternative Route Analysis

ldentified Avoidance Areas
Used Welghted Values 1-9 (but achieved stakeholder imput)
Data Layers Grouped
— Built Envirenment (public invelvement)
— Natural Envirenment (mininall effects te)
— Eng@ineerne Requirements (limes, slopes, agriculiuyal)
— Compbined
Cewer Sum = Highest Suitalonlity




EPRI - GTC

Summary

Two Most Successful Aspects
1. Integrating GIS Technology with a New Methodology.
2. Obtaining Stakeholders’ Input on Outcome

Unexpected Advantages
1. Cost Savings in Data Collection

2. GIS Siting Modell Produced Reports that Supported Gl C's Environmental
Reporting Precess

EoUF EUtUre mprovements
1. Incerperating ROWS Access! inte Methedoelegy
2. Incerperatng Visual impacts
3. Refimingel GIS Siting Model
A5 Euture Testing

RURE/AWAWA. G alrans. Com/gicsite/pages/are epri siting Stuldy. main.atm




CEC and SCE

PIER Energy-Related Environmental Research

Development of a Web-Based Decision Making Tool
for Planning Alternative Corridors for Transmission
Lines

nittp:/Www.energy.ca.gov/pler/envirenmental/project _summaries/PS 500
-04-029" DEMING.PDE

RtuRE//WAWAV. ENERGY. Ca.0/eV/ 2005 energypolicy/documents/2005-05-
19 workshop/LEE_SUSAN_ASPEN.PDE




CEC and SCE

Needed Tool that Clearly Communicates Differences
Among Alternatives

Multiple Stakeholders

Trarget fior Meeting the State’s Renewable Energy.
Portielio By 2017

Based onanalyses thiat are:
Objective
Comprenensive
Consiistent
liransparent




CEC and SCE

Routes Comparison Chart

This charl shows component impacts for each route. (A long bar indicates high impact. )

Route 3

Route 2

b - Components
Rowte 11 - C EQA

Route 8 .
Route 13 ¥ Health & Safety

Route 8 Community
i 3

Engineering

Route 10 )
Economic

Route 12

Route §

Route 1

Routs 5

30 40

Score by Components




EPRI - GTC

Summary

Tested in a Narrow Context for Internal Site
Screening...Still'in Development

More Comprehensive Testing Needed
Expand Model's Capanilities

Goeal: Easy, User-Erenaly;, and Efficient

RttRE//AMAVIW:ENErgy.ca.geV/pierenvirenmental/project summanes/PS) S00-04-
029 DEMINGIPDE

RitURE//AWAWA. ERErgY.Ca.00V/2005) energypelicy/decuments/2005-05-
19rworkshep/LEETSUSANTASPENIPDE




EPRI — Technical Report

Communicating with the Public About
Rights-of-Way: A Practitioner's Guide

Communicating with the
Public Aboeut Rights-oi-\Way
A Practitioner’s Guide

Product Number: 1005189
O 2712004




Digital Routing Selection

Source: Aerotec




Digital Routing Selection

LIDAR Veqgetation Management

Allows user to rapidly and accurately identify ROW vegetation issues using
data along with a) andfor b) 1o
produce Vegetation Contour Maps and Task Orders for entire line segments.

Source: Aerotec//




Take Home Message

Projects May (Will) Still have Opposition

Whatever Tool Used Should:

IHelpr Demonstrate Objective Process

Ensure Transparency. for Public Review:
Provide Opportunity for Invelvemeni
llustrate Benefits, Costs, Mitigatien;, eic.
Reduice Oppoesiien Levelsithrough Education




Are you still with me?




Case Study

New 30-Mile 230-k\V. Transmission Line

Colorado
High, Wide, and Loneseme Utility:
EVer Open Power Plant in the Lest Ferest

o the Cyclone Sulbstation of the eastern
praifie




Study Area

Cyclone Substation

Ever Open - Cyclone
230-kV Transmission
Line Project

General Area Map

Legend

Substations
W Substation
Land Ownership
OWNER
County
State Land Board
Local Park.
® Ranch
ity Cemetery
Airport
Water Bodies
Eintermittent
[ |Perennial
Streams and Rivers
A Perennial

oIntermittent

Priniing Dete: ey 24, 2007
Prcjéction Insormation. NADISS3 UTH Zoe 130
Fia BlachSquirel_Asabaps mad
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Route Comparison

F'

Ever Open - Cyclone
230-kV Transmission
Line Project

General Area Map

Cyclone Substation J%g

L g

Legend

Substations

M Substatian

Land Ownership
OWNER
County
State Land Board
Local Park
® Ranch
it Gemetery
Airport

Water Bodies

[ Intermittant

_IPerennial

Streams and Rivers
A Perennial

e Intermittant

A




Case Study Questions

ldentify:

Who Is the primary authoerizing agency?

What are the important envirenmental, human resource,
and engineering Issues?

What are the key regulatery and land nmanagement
agencies; that need te be Invelved and contacted?

What type off reseurce specialists (either internal or
external) de you need terget mvelved early in the
proecess? Will'you neediield studies: compleied?




Case Study Questions

ldentify:

Is there a need or requirement for public meetings?

What are some important elements about developing the
appropriate communication process?

What type off project ohjectives could e established that
would facilitate the selection and ranking el aliernative
[OUTES fior Use With this routing pronlem?




Route Comparison

F'

Ever Open - Cyclone
230-kV Transmission
Line Project

General Area Map

Cyclone Substation J%g

L g

Legend

Substations

M Substatian

Land Ownership
OWNER
County
State Land Board
Local Park
® Ranch
it Gemetery
Airport

Water Bodies

[ Intermittant

_IPerennial

Streams and Rivers
A Perennial

e Intermittant

A




Case Study Questions

ldentify:

Who Is the primary authoerizing agency?

What are the important envirenmental, human resource,
and engineering Issues?

What are the key regulatery and land nmanagement
agencies; that need te be Invelved and contacied early?

What type off reseurce specialists (either internalland
external) de you need terget mvelved early in the
process? Will'you needf early field studies cempleted?




Case Study Questions

ldentify:

Is there a need or requirement for public meetings?

What are some important elements about developing the
appropriate communication precess?

What type off project ohjectives could he establisihed that
would facilitate the selection and ranking ol alternative
[OUTES fioK USe WIth this routing prenlem?
— Hint:
o Minimize milesieilines
o Viaximiize co-lecation offlimearfiacilities
= Vinimize # acres oiiirrigaied cropland cressed




Summary

No “cookbook” approach to routing
methodologies.

Need to establishi a plan or strategy fior the
applicable siting approach and permitting
Standards.

A number of tools are available.

RPlanning st Key = Emphasizing
Education
Communication
Preparanoen



Thank You!!

“Well...what
did you think
woeuld happen
I you spent
the whole day
PaNgIng your
head en a
PIGWEN
ransiormer?:




