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What is NRDC?

http://www.nrdc.org

NRDC uses law, science and 

the support of 2 million 

members and online activists to 

protect the planet's wildlife and 

wild places and to ensure a safe 

and healthy environment for all 

living things. 
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Agenda

• Renewable and Transmission Development 
in the Western U.S.

• Geography and resources

• Planning Issues

• CREZ, RETI, WREZ, WECC: the alphabet 
soup of transmission planning

• Geospatial Information

• Cultural Resources

• Public acceptance
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THE WESTERN 

INTERCONNECTION
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US Interconnections

Source: WECC state of the interconnection 2016



Source: WECC state of the interconnection 2016
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Active and Pending Energy Imbalance Mkt. Members

Participants

Active

PacifiCorp – entered 2014

NV Energy – entered 2015

Puget Sound – entered 2016

Arizona Public Service –

entered 2016

Portland General Electric –

entered 2017

Pending

Idaho Power Company –

entry 2018

Powerex – entry 2018

Los Angeles Department of 

Power & Water – entry 2019

Balancing Authority of 

Northern California/SMUD –

entry 2019

Salt River Project – entry 

2020

Seattle City Light – entry 

2020 (previously 2019)

Source: California Independent System Operator



Transmission Statistics
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Source: WECC state of the interconnection 2016
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Source: WECC state of the interconnection 2016



Western Renewable Energy Profile

12Source: WECC state of the interconnection 2016



Renewables are Continuing to Grow
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Source: WECC state of the interconnection 2016



PLANNING ISSUES

CREZ, RETI, WREZ, 

WECC: THE 

ALPHABET SOUP OF 

TRANSMISSION 

PLANNING



Environmental Priorities

Transmission for Renewables

Maximum Use of Existing ROWs

Maximum Use of Existing Transmission

• Upgrades first

Use Geospatial Analysis to Avoid Risks

Account for all Environmental Costs in Capital Costs



Renewable Transmission Challenges

Remotely constrained

Lengthy transmission 

Fragmented Transmission Authorities

Generation v. Transmission Time Horizons

Public v. Private Lands 

ROW’s are precious and difficult to create



Competitive Renewable Energy Zones: Texas, 2005-

Western Governors’ Association Western Renewable Energy 
Zones – 2008

Renewable Energy Transmission Initiative (RETI): California 
and neighboring states – 2008-2012

Federal Energy Regulatory Commission Order 1000, 2011

Western Electricity Coordinating Council (WECC) Regional 
Transmission Expansion Project – 2011-2013

Eastern Interconnection Planning Collaborative – 2011-2013

National Renewable Energy Laboratory: Renewable 
Electricity Futures 2012

RETI 2.0 – 2016

San Joaquin Valley Solar Initiative 2015-2016

Planning for renewable transmission



• Identify areas of excellent resource values

• Identify risks

• Environmental and cultural resource 

conflicts

• Identify load centers

• Identify, evaluate and designate best routes

• Conduct stakeholder-engaged routing

• Identify beneficiaries

• Allocate costs

Common themes in Planning Processes



Planning: Rights of Way are Precious

• Extremely difficult to site

• ROWs should be intended to meet present and future
needs

• Could take more than a decade to site

• Mitigation costs can be high

• Available Transfer Capacity from western interconnection 
power plant retirements needs to be factored in

• Transmission should be designed to be scalable/ 
upgradable

19



• Does the location serve renewable energy 

resource areas the state prioritizes?

• Low environmental conflicts

• Supports economic development

• Reduces community impacts

• Access to high quality renewable resources

• Facilitates access to available storage

ROW planning should consider grid needs
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• Does the location enhance grid modernization 

and expansion goals

• Will it serve to future system 

upgrade/expansion needs?

• Increase flows and allow for ↗ RE transfers 

to neighboring balancing areas

• Reduce congestion in existing lines

Planning, ctd.



• Is it designed to be expandable?

• Towers that can accommodate higher 

voltage rating conductors

• Towers that allow for adding a circuit

Planning CTD.



New technologies and enhanced electronics can 

help

• Flow controllers reduce congestion

• PMUs (synchrophasors) and automation

• High capacity conductors

• Where towers cannot easily or cost 

effectively be replaced

• Defer or altogether avoid reconstruction

• Increase transfer capacity with same or 

similar voltage ratings

Extending ROW life



Planning v. Siting

Planning at a “high” level 

• Not Environmental Review

• Not too Granular

• Intended to make Environmental 

Review Easier

Siting done “close to the ground”

• EIS, localized decisions



Planning Example:  WECC RTEP

Regional Transmission Expansion Project (RTEP)

• DOE Funded

• Stakeholder Shaped

• Environmental, Technology, Utility, TO’s, 
Tribes, Consumer Advocates, States, 
Wildlife, Cultural Resource Advocates

• Interconnection Wide

• 10 and 20 Year Plans, Final product 12/2013



Environmental and 
Cultural Factors –

One piece of the 
regional transmission 
planning  puzzle

Source: WECC Environmental Data Working Group



Primary Environmental Data Work Group Products

• Available

• Reviewed for Quality

• Relevant to Transmission Planning
Preferred Data Sets

• Four Risk Levels

• Low Risk (1) to Exclusion Area (4)

Risk Classification 
System

• Compares relative risks of transmission alternatives

• Alternatives identified in long-term study cases

• Available for use outside of WECC

Comparison
Methodology

• Considers “environmental risk contours”

• Also considers cultural risks

• Considers capital costs of “bending lines”

Review of Study Case 
Results

Source: WECC Environmental Data Working Group



Using Environmental/Cultural Data

Environmental/ 
Cultural 
Products

Identify 
Areas of 

Least Impact

Preserve 
Sensitive 

Resources

Save Time 
and Money

Source: WECC Environmental Data Working Group



Source: WECC Environmental Data Working Group



What Is Cultural Resource Data?

Tribal and 
Indigenous 

Cultural 
Resources 

Cultural 
Artifacts

Archeological 
Resources

Historical 
Artifacts

Source: WECC Environmental Data Working Group



Cultural Data Challenges

Important, but difficult to acquire

Gaps in geospatial data

Acquiring and standardizing across 
jurisdictions

Limitations on sharing due to protection 
concerns

Need to document while avoiding or 
mitigating sensitive areas

Source: WECC Environmental Data Working Group



ROLE OF GEOSPATIAL 

INFORMATION
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WECC Environmental Data Viewer
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https://ecosystems.azurewebsites.net/WECC/

https://ecosystems.azurewebsites.net/WECC/
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https://ecosystems.azurewebsites.net/WECC/

https://ecosystems.azurewebsites.net/WECC/
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The data are updated biennially
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Role of Public Participation

Help Avoid Stakeholder Conflict

Accelerate Low Carbon Res. Penetration

Help Identify Fatal Flaws for Projects

Find Solutions to Routing and Siting

• Provide meaningful comparisons between 

alternatives and help guide choices

Build Support for Solutions within Classes of 

Stakeholders



Questions?



For  more information:

Carl Zichella

Director of Western Transmission

Natural Resources Defense Council

111 Sutter Street, 20th Floor 

San Francisco, CA  94104

czichella@nrdc.org

(916) 837-7127
Read my blog here: http://switchboard.nrdc.org/blogs/czichella/

Follow me on Twitter  @CarlZichella
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