Appendix J: Phase 1 Comments and Responses

Attachments

March 8, 2016
Dear council members,
CENSE would like the opportunity to dispute some of the “facts” stated by PSE representative
Keri Pravitz before the Bellevue City Council on March 7, 2016.
1. “1,500 MW EXPORTED TO CANADA IS A NORMAL PLANNING REQUIREMENT FOR
NORTHWEST UTILITIES. ” – PSE
There are many times of year when 1,500 MW can be transmitted to Canada without a
problem. However, this level of flow is not required during peak consumption. This is clear
from the Memorandum of Agreement signed by PSE, BPA, and Seattle City Light in January
2012: “When large amounts of energy are being delivered [from] the Puget Sound area through
the Northern Intertie to Canada, transmission lines at times become congested. To relieve this
congestion and avoid unplanned power interruptions to customers, BPA currently limits or
curtails the amount of energy Puget Sound-area utilities and Canadian utilities can deliver
across certain transmission lines.”
This quote mentions a curtailment solution that BPA has used for nearly a decade: reduced
energy flow to Canada. If BPA and PSE want to avoid such curtailments, PSE’s customers should
not have to bear the entire cost. There are many less expensive solutions to our local needs
that don’t require a 230 kV line to be constructed through heavily residential areas.
Further, the Lauckhart-Schiffman study clearly shows that it would take an additional line
across the Cascades to deliver 1,500 MW to Canada on a cold winter day. There are no plans to
build such a line.
2. “THE 1,500 MW DOESN’ T FLOW THROUGH BELLEVUE.” – PSE
CENSE has never said that the entire 1,500 MW flows through Bellevue. However, some
portion of this flow does go through Bellevue, and it adds stress to our local infrastructure. PSE
says this is just a distraction. If it isn’t a central issue, then PSE should have no objection to
removing this assumption from the load flow study, as USE did (and almost all of the overloads
on PSE’s equipment disappeared).
3. “1,500 MW IS ASSUMED IN BASE CASES.” – PSE
Lauckhart and Schiffman started with the same WECC Heavy Winter Base Case for 2017-18 that
PSE used in the Eastside Needs Assessment. The amount of electricity exported to Canada in
that Base Case is 500 MW. Does PSE dispute this?

4. REALITY CHECK
Do large amounts of electricity actually flow to Canada when temperatures are low in the Puget
Sound area? There is a BPA web site where anyone can look at electricity flow on the Northern
Intertie. Let’s check what happened in January 2016, when the region had very cold w eather
for the first half of the month:

In the above graph, the squiggly line indicates flow on the transmission lines that connect the
Northwest to British Columbia. Any time the line is below the central black line, energy is
flowing from Canada to the US. You can see that for most of the month, Canada was delivering
electricity to our region, not vice versa.
We have looked at data for the last decade, and it is very rare for electricity to flow northwards
during the cold winter scenarios that PSE uses as a basis for Energize Eastside. If the flow were
reversed in any dramatic way, the 11 transmission lines that deliver electricity to the Puget
Sound from central Washington would not be able to satisfy the demand.
We conclude that Energize Eastside is being justified using a fantasy scenario that cannot
happen in real life.
Don Marsh, President
CENSE.org

Energize Eastside
DEIS Comments
Submitted by CENSE

14 March 2016

CENSE submits the following comments as part of CENSE’s comments to the
DEIS of the PSE project Energize Eastside.
CENSE also incorporates by reference any comments made by CENSE members
who have sent individual comments.
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---------- Forwarded message ---------From: Mary Kenny <silversneakers@icloud.com>
To: <eis@cense.org>
Cc:
Date: Tue, 8 Mar 2016 12:27:45 -0800
Subject: Energize Eastside
Dear Ms. Bedwell,

I am a resident of Somerset and I'm one of the "new" residents of only 15
years. Most others have been here 25 or 30 years. They have raised their
families, seen the tremendous growth of Boeing, Microsoft, Amazon and Costco
but have stayed on their hill feeling a sense of home and family.

I urge you to consider other alternatives to the plan to bring high powered
electrical lines through this beautiful area. Not only will you be
destroying a signature neighborhood but will be causing a visual "blight"
that will impact the financial livelihood of many of the residents. Please
don't support a movement to negatively impact this beautiful area.

Mary Kenny
14018 SE 51st PL
98006

Page 2 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16

Jeanne DeMund
2811 Mountain View Ave. N
Renton, WA 98056
206-898-9818
February 24, 2016

Ms. Heidi Bedwell,
Senior Planner
Land Use Division-Development Services
City of Bellevue
450 110th Avenue NE
Bellevue, WA 98004

Dear Ms. Bedwell

I appreciate the opportunity to comment on the Draft Environmental Impact Statement for the Energize Eastside
Project. As you may recognize from my address, I live along one of the routes that was not selected for this
project. However, after considering the information provided by PSE, by the EIS, and by independent sources, I
am compelled to comment.

1. The project is not needed: The assumptions underlying PSE’s load flow are critically flawed, as explained by
independent experts Richard Lauckhart and Roger Shiffman in their February 2016 report. Here are just 2
examples:

PSE has inflated electric demand growth estimates by as much as 500%. The Northwest Power and
Conservation Council estimates overall demand growth at just 0.5 to 1.0%…right in line with the 0.5% that PSE
told the Western Energy Coordinating Council they anticipate in their Base Case data So why is PSE using a
2.4% annual growth rate as a key element in their justification for Energize Eastside?

PSE did load flow analysis of winter peak demand rates using summer load limits on transformers.
This effectively shrinks actual transformer capacity by 25-30%, creating an artificial shortfall.

If either or both of these anomalies is an error, it raises grave questions in my mind about PSE’s competence,
and the possibility for other errors in both their assumptions and their analysis. If either is a deliberate attempt
to rig the outcome of the analysis, PSE’s integrity as a member of our community is at issue.

You can read the entire report on line at: http://cense.org/LauckhartSchiffman%20Load%20Flow%20Study.pdf
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2. Environmental impacts: This project will require cutting down thousands of trees, somewhere in the
neighborhood of 8,000 trees over its 18 mile length. A mature tree can absorb up to 48 lbs of carbon dioxide per
year. The Eastside will potentially suffer an increase of over 14,000 MT of carbon dioxide that is not being
absorbed by these trees (EIS amount). Any mitigate might occur off site, require purchase of carbon credits, and
leave the some or all of the impact in our area.This is an unacceptable environmental impact, even more so
given that the entire project is not needed for either capacity or reliability of the electric system.

3. Safety: As cited in the EIS, there is potential for damage to the Olympic Pipeline during construction, in
chapter 16, maintenance in chapter 18 and increased corrosion due to electromagnetic interference during
ongoing operations, Chapter 16 again. The EIS attempts throughout these chapters to minimizes perception of
these risks, for example in chapter 18, using the word “theoretical” in describing the potential for damage to the
Olympic pipeline during routine power pole and line maintenance.

The Olympic Pipeline is only 3-10 feet below the surface of the ground, and it carries gasoline, diesel and jet
fuel. All of these are flammable and hazardous. We all know that gasoline is so flammable that we’re not
supposed to touch our car after we start fueling in the winter, to avoid static electricity that could start a fire. To
give you an idea of the scale of potential damage, a 2014 pipeline spill of 7 gallons resulted in $1.5 million in
property damage in Skagit County according the federal records.

Here’s what really sent chills up my spine: the Olympic Pipeline is currently under a Final Order to comply with
standards of the Office of Pipeline Safety, part of the federal Department of Transportation The problems relate
to corrosion control, and the Order states that Olympic Pipeline failed to correct identified deficiencies in its
corrosion control system that could adversely affect the safe operation of the pipeline. You can see the details of
both the Final Order, and the prior documents at:
http://primis.phmsa.dot.gov/comm/reports/enforce/CaseDetail_cpf_520155014.html#_TP_1_tab_1

The inspection that ultimately lead to this Final Order was conducted in August of 2014. This final order was
only issued in January 2016. The condition has gone uncorrected for 18 months, and the pipeline has a further
18 months to complete corrective action, a time period that overlaps with PSE proposed construction. And PSE
wants a green light for construction right next to this pipeline, wants to increase the potential for corrosion and
wants us to believe that these risks are “theoretical”. These two corporate citizens might deserve each other as
neighbors, but we do not.

Ms. Bedwell, the citizens of King County rely on you and your colleagues in Bellevue and the other jurisdictions
to do the right thing to protect us, both physically and fiscally. I submit to you that risking lives, property and the
environment in this way for a project that is not needed is irresponsible, unacceptable and should not be
condoned. There is time to develop an integrated resource approach in sync with the recommendations of the
Northwest Power and Conservation Planning Council, and different in some respects from the alternative offered
by PSE, and such an approach should be developed.

Thank you for the opportunity to comment.

Sincerely,

Jeanne DeMund
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cc:
Carol Helland
Development Services Land Use Director City of Bellevue
450 110th Avenue NE
Bellevue, WA 98004
City of Kirkland
Jeremy McMahan
Development Services - Planning Manager (425) 587-3229 jmcmahan@kirklandwa.gov
City of Newcastle
Tim McHarg
Director of Community Development (425) 649-4444 TimM@ci.newcastle.wa.us
City of Redmond
Catherine Beam Principal Planner
(425) 556-2429 CBEAM@redmond.gov
City of Renton
Jennifer Henning Planning Director
(425) 430-7286 Jhenning@Rentonwa.gov
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ENERGIZE EASTSIDE: COMMENTS ON ENERGIZE EASTSIDE STATEMENT (EIS) February,
2016
I am very concerned about PSE’s intention to build a large transmission line from Redmond, WA to
Renton, WA. for several reasons:
1. The need for expanded capacity outlined in Chapter 1.3 of the DEIS has been questioned by
the Lauckhart-Schiffman load-flow study dated February 18, 2016. This study indicates there are
many flaws in PSE’s assumptions. If winter emergency conditions are used instead of summer
normal conditions and if .5%/year growth for Eastside energy demand is used, demand does not
exceed flow until 2058. PSE’s inflated rate of growth of 2.4%/year indicates the capacity is not
exceeded until 2027. This should provide plenty of time to implement rapidly developing new
technologies which would be much less expensive and intrusive.
It appears the real motive for PSE’s desire to expand capacity has more to do with the transfer of
power to British Columbia, thereby enhancing the profitability of PSE and increasing the return on
investment for the hedge fund owners of PSE who made a 10-year investment which anticipated
high returns. These profits would on the backs of the customers who would pay for the huge capital
investment with increased rates.
2. Public safety is of primary concern. Given that we live in a seismic zone and the existing
power line is built along a gas line, the possibility of a human catastrophe is exacerbated by
construction and long term operations activities. Chapter 8.5.1.3 only mentions earthquakes during
construction. What about seismic events in the future? I am reminded of the 1999 Bellingham
disaster. In addition while effects on humans is hard to prove and controversial, why risk any
adverse health effects, such as bone marrow cancer in infants and brain cancer in adults?
3. The detrimental impact to the environment cannot be overemphasized. We are looking at the
destruction of several thousand trees and clear cutting many acres of vegetation. Bellevue and
other eastside cities pride themselves on the largely attractive and desirable living conditions that
have been developed over the years. Does it make sense to downgrade these admirable results
and diminish the quality of life and the investments in homes and public places, especially when the
demand need that has been proposed by PSE is highly suspect?
For these main reasons I urge those officials responsible for the evaluation of the Energize Eastside
Project to reject the building of the proposed energy infrastructure and turn to the more sensible
Alternative 2 – Integrated Resource Approach-outlined in the DEIS, pp2-32 to 2-49.
Furthermore, I urge the current EIS Step 1 Review to reach a conclusion and remand the final
findings to the Bellevue City Council for review and a decision about proceeding to step 2.
W. Robert Moore
4707 135th Place Bellevue, WA 98006
Tel: 425-747-1388
Email: bmooreii@comcast.net
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Date: Tue, 1 Mar 2016 23:11:35 -0800

Subject: Energize Eastside DEIS Public Comments: Cite Specific Federal Reliability Standards

PSE Says: Our hands are tied – we must meet Federal Reliability Standards.
Citizens Say: If Energize Eastside is so clearly needed, please cite the specific Federal
regulations that compel building Energize Eastside. It should be simple to produce the
federally mandated regulations.
Sadly, PSE does not cite specific mandatory Federal Reliability Standards to support
the need for Energize Eastside.
PSE says: The Lauckhart-Schiffman Study raises red flags because it did not mention
federally mandated standards which became more stringent in 2007.
Citizens Say: Quote the 2007 federally mandated standards - Chapter and Verse - that
require PSE to supply 1,500MW of power to Canada during peak load events? Where
is the federally mandated standard that says to reduce local west side gas generation
by turning off emergency generation plants during peak load events? Where
specifically are those requirements mandated federally?
Our region’s electricity reliability and efficiency planning is performed by an
organization called ColumbiaGrid. Here’s what the ColumbiaGrid 2013 System
Assessment Report says:
“…The Northwest to British Columbia transfer was increased to 1500MW and the West
of Cascades North transfer was increased to near its limit (10,200 MW) by reducing
local west side gas generation. This case is being studied for information purposes and
mitigation is not required as it goes beyond what is required in the NERC Reliability
Standards.”
https://www.columbiagrid.org/client/pdfs/2013SAforweb(7.1.13)FINAL.pdf (2017-18HW2, pg 12, PDF pg 17 of 92)

So, ColumbiaGrid conducted an informational study which exported 1,500MW to
Canada and turned off local generation plants. These are precisely the same
assumptions PSE is using to justify the need for Energize Eastside in PSE’sEastside
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Needs Assessment Report. This was a hypothetical situation – “for information
purposes”. “Mitigation is not required.” “It goes beyond what is required in the
NERC Reliability Standards.”
Note: PSE does not dispute the facts presented in the independent LauckhartSchiffman Study.
Note: PSE has not cited specific mandatory Federal Reliability Standards.
And ColumbiaGrid asserts:
● No Federal regulation violation if 1,500MW is NOT sent to Canada during peak load
events

● No Federal regulation violation if all Puget Sound gas-fired emergency generation
plants are turned ON during peak load events

● No Federal regulation violation if heavy winter emergency loading on a transformer
exceeds the summer normal rating of that transformer. Winter transformer ratings
are to be used when assessing winter peak loads. NOTE: PSE mistakenly used
SUMMER transformer ratings in their load flow studies, when this region
experiences WINTER peak loads.

The ColumbiaGrid 2013 System Assessment Report undeniably contradicts PSE’s key
assumptions for building Energize Eastside as stated in PSE’s Eastside Needs
Assessment Report.
http://energizeeastside.com/Media/Default/Library/Reports/Eastside_Needs_Assessment_Final_Draft_10-312013v2REDACTEDR1.pdf

City of Bellevue, please RE-START a transparent process to determine the Eastside’s
future electricity needs. Please analyze and assess how to make measureable,
meaningful improvements to the electricity grid for a fraction of the cost of Energize
Eastside. Better alternatives have been identified that promote smart, sustainable
growth and are more cost-effective, more scalable, more reliable, more energyefficient, and less damaging to the environment. The Programmatic DEIS must include
those alternatives.
City Council, please require the City of Bellevue to issue a Final EIS at the end of the
Phase 1 “Programmatic” EIS. Issue a Final Phase 1 EIS. Submit the Phase 1 EIS to a
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Hearing Examiner for review/approval. Then, and only then, proceed to a Phase 2
“Project” EIS if, and only if, the proposed Energize Eastside project is found necessary.
Sincerely,
Russell Borgmann
2100 120th Place SE
Bellevue WA 98005
rborgmann@hotmail.com
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--------- Forwarded message ---------From: Russell Borgmann <rborgmann@hotmail.com>
To: <info@energizeeastsideeis.org>
Cc: <rborgmann@hotmail.com>, <jstokes@bellevuewa.gov>, <jchelminiak@bellevuewa.gov>,
<j.robertson@bellevuewa.gov>, <lrobinson@bellevuewa.gov>, <clee@bellevuewa.gov>,
<krwallace@bellevuewa.gov>, <vslatter@bellevuewa.gov>, <chelland@bellevuewa.gov>,
<bmiyake@bellevuewa.gov>, <hbedwell@bellevuewa.gov>, <kberens@bellevuewa.gov>,
<rkouchi@utc.wa.gov>, <arendahl@utc.wa.gov>, <simon@atg.wa.gov>, <eis@cense.org>
Date: Tue, 23 Feb 2016 09:40:48 -0800
Subject: Energize Eastside DEIS Public Comments: Comparison of Annual Growth Rates

As I understand the EIS process, the public is permitted to comment on:
● EIS Elements (per WAC 197-11-444)
● Alternatives
● Process
As part of the public record for the Energize Eastside project, I submit the following
questions and information regarding the DEIS Alternatives. The DEIS appears to use
inaccurate growth rates that limit evaluation of viable alternatives.

http://www.seattle.gov/light/news/issues/irp/docs/SeattleCityLight2014_IRPUpdateandProgressReport.pdf (pg 12)
https://www.nwcouncil.org/news/press-releases/2016-02-10_7th_plan_adopted/

http://www.eia.gov/todayinenergy/detail.cfm?id=10491
http://www.seattletimes.com/business/energy-of-downtown-seattle-grows-ever-stronger/

Is the eastside really growing almost 5 TIMES as fast as Seattle? NO. Much of
Bellevue’s growth is energy-efficient new construction. Seattle has a higher number of
older, less efficient buildings still in need of energy-efficient retrofitting, in addition to
extensive new growth. Seattle’s high-density in-fill and South Lake Union expansion
are significant, yet Seattle City Light’s growth forecast is closely aligned with EIA
estimates. It stands to reason that Seattle’s growth in Peak Demand would be HIGHER
than the eastside.
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The slope of the curve is important. PSE has artificially inflated growth predictions to
justify Energize Eastside. When realistic growth forecasts are used (0.5% to 1.2%), the
Puget Sound eastside will not experience a “deficiency in transmission capacity” for
decades. PSE has not provided independent evidence or justification for using a
growth rate of 2.4%. Instead PSE has provided “internal forecasting conducted by
PSE”, national demographic data “with adjustments for PSE’s service territory”, and
“PSE has projected that electrical demand will grow at an annual rate of 2.4 percent.”
(DEIS pgs 1-5, 1-6). Instead of forecasting an emergency in 2018, the Puget Sound
eastside has time to plan and implement 21st century solutions to be ready by 2035 to
2040 when multiple independent data sources indicate a potential for transmission
deficiency.
As recently as February 10, 2016, The Northwest Power and Conservation Council
stated, "By maximizing cost-effective energy efficiency, the plan projects that the
region’s electricity loads can be maintained at the current level of about 20,000
average megawatts, sustaining a 20-year trend of low load growth. Since 1995, annual
energy loads grew at an average rate of only 0.40 percent, thanks to the region’s
investment in efficiency."
https://www.nwcouncil.org/news/press-releases/2016-02-10_7th_plan_adopted/

PSE’s false advertising inaccurately claims that infrastructure has not been updated in
50 years. In the past 50 years, PSE has built 3 additional north-south high voltage
transmission lines, increasing the eastside’s capacity from 2 lines to 5 lines. Public
records searches with the City of Bellevue show that 3 of the 5 transmission lines
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running north-south through Bellevue were built over time during the last 30 years, at
least one as recently as 1997.
Block Loads. PSE states that their growth rate forecast accounts for “expected ‘block
load’ growth that PSE is aware will be coming in the next 10 years.” (DEIS pg 1-6)
Block loads are energy demands from PSE’s largest customers. If there are large
customers driving block load demand, the DEIS should clearly identify the sources of
the forecast block load demands. Seattle City Light is subject to the same block load
growth (Amazon, Boeing, Expedia (future), Expeditors International, F5 Networks, Fred
Hutchinson, Pike Place Market (tourism & cruise ships), Port of Seattle, Russell
Investments, Starbucks, UW, Vulcan, Weyerhauser (future), Zillow - to name a few),
yet SCL has found a way to manage block loads in a way that forecasts electricity
demand growth of 0.5% annually.
City Planners know that an annualized growth rate of 2.4% is unsustainable. Other
critical city infrastructure (water, transportation, etc.) would strain to the point of
failure before the region experiences an electricity transmission capacity deficiency.
It’s time for officials overseeing approval of this project to ask critical questions and
carefully examine fundamental assumptions underlying Energize Eastside.
The DEIS appears to skim the surface of several important topics: expected increase in
reliability, cost/benefit analyses of alternatives, independent analysis of need, cost
allocation, and effects of Demand Side Resources, to name a few. Are we merely
going through the motions, or are we really critically examining how to meet the
future electricity needs of the eastside?
The City of Bellevue has a fiduciary duty to its citizens to explore all viable alternatives
for reliable, affordable electricity. The Programmatic EIS does not adequately analyze
the annualized growth rate for the region which is limiting evaluation of viable
alternatives. Better alternatives have been identified that promote smart, sustainable
growth and are more cost-effective, more reliable, more energy-efficient, and less
damaging to the environment. The Programmatic DEIS must include those
alternatives.
City of Bellevue, please RE-START a transparent process to determine the Eastside’s
future electricity needs.
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Sincerely,
Russell Borgmann
2100 120th Place SE
Bellevue, WA 98005
rborgmann@hotmail.com

From: Russell Borgmann
Sent: Friday, March 11, 2016 9:11 AM
To: info@energizeeastsideEIS.org
Cc: rborgmann@hotmail.com, rmurray@soundpublishing.com,
chelland@bellevuewa.gov, bmiyake@bellevuewa.gov, jstokes@bellevuewa.gov
Per the SEPA Handbook (pg 57, Section 3.3.5) a cost/benefit analysis may be included in the
EIS if the lead agency (Bellevue) determines this information would be helpful in evaluating
the proposal.
Where is a Cost/Benefit Analysis similar to this study performed in 2014 (see URL below)? In
2014, a study was conducted to compare the impact of electricity prices on economic growth,
as measured by Gross State Product (GSP). “Two important conclusions emerge. First, GSP is
very sensitive to changes in electric prices over time. Second, it is clear the correlation
between high electric prices and lower or negative economic growth is statistically
significant.”
http://www.insidesources.com/high-electric-prices-hurt-economic-growth/
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Why is no such analysis found in the DEIS? One would expect the Phase 1 “Programmatic”
EIS to contain a similar analysis of how high electricity prices might suppress regional
economic activity, business growth, and business development on the eastside and greater
Puget Sound.
PSE customers already pay some of the highest electricity rates in WA State. PSE’s proposed
Energize Eastside project will result in higher electricity rates for ALL business and residential
customers.
What are PSE customers getting for the money? One would also expect the DEIS to include a
numerical analysis of the expected increase in reliability vs. the relative cost of each
alternative. Why is there no chart in the DEIS similar to this?

Bellevue’s reliability is more than 3 TIMES BETTER than the WUTC goals.
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Bellevue’s electricity reliability was reviewed in 2012. “The overall system in Bellevue is
reliable...reliability in Bellevue measured 0.44 (frequency of outages per customer) and 66
minutes (length of outage)...Bellevue has significantly BETTER reliability performance than
PSE’s overall system reliability for its total service area.” (pgs 1, 14 EXPONENT Report, 2012).
PSE has repeated stated that Energize Eastside is a “LOCAL” project that will benefit Bellevue
because “…the huge amounts of power Downtown Bellevue sucks up is unsustainable…”
(Bellevue Reporter Feb 26, 2016). PSE’s most recent advertising claims, “Is the [Energize
Eastside] project needed to address reliability of the electric grid on the Eastside? Yes”. If
Bellevue’s reliability is already more than 3 TIMES better than the WUTC goals, what are
customers getting for the money?
The high price of Energize Eastside will ultimately LIMIT growth as businesses and families
re-locate to other regions to live and expand due to high energy costs. Energize Eastside is a
losing outcome for all of our communities, the Puget Sound eastside, and Washington as a
whole.
Please analyze and assess how to make measureable, meaningful improvements to the
electricity grid for a fraction of the cost. Better alternatives have been identified that promote
smart, sustainable growth and are more cost-effective, more scalable, more reliable, more
energy-efficient, and less damaging to the environment. The Programmatic DEIS must
include those alternatives.
Until the DEIS can accurately assess the advantages and disadvantages of this proposed
project, the City of Bellevue must choose the NO ACTION Alternative.
Sincerely,
Russell Borgmann
2100 120th Place SE
Bellevue, WA 98005
rborgmann@hotmail.com
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Mike Abel
4401 138th Ave SE
Bellevue, WA 98006
425.643.9626
Mike.abel@comcast.net
I would like to submit for the record these comments regarding the Alternatives
proposed in the Draft Environmental Impact Statement. I am primarily
concerned with Alternative 1, Option A which is the course of action initially
pursued by Puget Sound Energy.
Environment – The proposed route for the Energize Eastside project includes
many environmentally sensitive areas. Impact due to construction Activity as
well as long term destruction of valuable wildlife and vegetative resources is
inevitable. Chapter 11.6.3.5.1 of the DEIS concedes that as many as 327 acres
of land may need to be cleared of vegetation should Alternative 1 option A be
chosen. This is simply not acceptable.
Safety – Alternative 1 Option A would require 18 miles of new construction
much of which would be built on top of the existing Olympic Gas Pipeline. The
DEIS minimizes the risk to public safety that will be generated. PSE has in the
past expressed little or no concern regarding this aspect of the project despite
the fact that examples exist of prior serious incidents involving leaks and
explosions due to construction activity near gas pipelines. Additionally, there
are examples in the academic literature warning of the risks associated with colocation of flammable liquid pipelines and electrical power transmission
infrastructure. Chapters 16.3.7, 16.6.1.3 16.6.3.11 16.6.4.3 and 5.5.3.1.6 of the
DEIs address some of these issues in a superficial manner however it would be
prudent to conduct additional study on these topics with the aim of better
quantifying the risks associated with Alternative 1 option A.
Neighborhood Character – Alternative 1 option A would require tall power
transmission poles which are not consistent with the City of Bellevue
comprehensive plan. Additionally, in some locations utility easements would
need to be widened severely impacting the neighborhoods through which the
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project would traverse. This would result in loss of property and in some
instances complete loss of dwelling units.
Project Need - Need for the Energize Eastside project, as proposed by PSE
appears to be based on a flawed analysis. As illustrated by the independent
Laukhard-Schiffman Study (2/18/2016) PSE’s in-house produced load flow
study appears to have been conducted using assumptions designed to
generate a report supporting the need for the project. As a result, I simply
cannot trust PSE’s stated motivations and intentions for promoting the project.
Because of these concerns I feel strongly that the only prudent course of action
is to stop the project until such time that the need and benefit of the project can
be re-evaluated.
Mike Abel
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---------- Forwarded message ---------From: denisemickelson <denisemickelson@comcast.net>
To: <eis@cense.org>
Cc: <j.robertson@bellevuewa.gov>, <clee@bellevuewa.gov>
Date: Sun, 21 Feb 2016 15:27:39 -0800
Subject: Energize Eastside Project
Here is a copy of my remarks that I sent to PSE’s Energize Eastside Project online comments:

I am responding to the Draft EIS for the Energize Eastside Project.

As a resident of Bellevue for 55 years, I am very disappointed in the Alternatives that are presented
to our Somerset neighborhood for the Energize Eastside Project by Puget Sound Energy.

The Olympic Pipeline runs in front of our home and the existing 115kV transmission lines currently
run through our backyard. We are squeezed by these two utilities.

My main concern besides disrupting the character of our neighborhood is that the proposed high
voltage transmission lines are located too close to the Olympic Pipeline and would increase the risk
of a catastrophic explosion. We have jokingly asked ourselves, would we run up the hill (towards the
downed lines) or down the hill (towards the burning fuel) should a catastrophe indeed occur.

Having attended the meetings both at the Bellevue City Hall to learn the details of the Energize
Eastside Project as well as the meetings offered by CENSE, I am convinced that the project has
been mismanaged and that the No Action Alternative 4 should be the choice as a short-term
solution.

Sincerely,

Denise Mickelson
Somerset Resident
4518 Somerset Dr. SE
Bellevue, WA
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Name: Robert Jones Address: 8434 128 Ave SE Newcastle WA 98056
Summary: Section 1.3 says that determining the need for a project is part of defining the project.. PSE
claims there is an immediate need. No state or Federal agency is concerned with this 18 mile long local
project. Only the cities involved have oversight over Energize Eastside. PSE used industry standard
methods to create its Eastside Needs Assessment but the data was based on implausible assumptions.
The Needs Assessment produced by Lauckhart and Schiffman using the same method and database but
with logical assumptions indicates there is no immediate need for the transmission line. So the best
alternative for Energize Eastside is the no action alternative.
According section 1.3 of the draft Environmental Impact statement
“it is the responsibility of the lead agency to make certain that a proposal that is the subject of an
environmental review is properly defined as outlined in WAC 197-11-060 (3)(a)”.
And “the process of defining the proposal includes an objective understanding of the need for
the project”.
So it was perfectly logical for the EIS consultant team to engage Stantec to represent them to review
internal utility planning and operations information used by PSE in developing the Energize Eastside
Project proposal. Stantec in a memorandum confirmed that PSE’s Eastside Needs Assessment was
conducted in accordance with industry standards for utility planning.
Stantec simply validated the method used by PSE without questioning the assumptions made in PSE’s
Needs Assessment. No one is questioning the method used by PSE to assess the need for a new
transmission line. The method consists of entering data into a computer simulation program for load
flow modeling then looking at the results. The results however depend on the data entered. And the
data used by the computer depend on the assumptions of those running the program.
To illustrate the effect of different assumptions, Richard Lauckhart and Roger Schiffman acquired a
license to run the industry standard simulation software known as “GE PSLF”1. They ran the program
with the same database used by PSE but with different assumptions. The result indicates that there is
no immediate need for a new larger transmission line.
PSE Assumptions Changed by Lauckhart and Schiffman
PSE assumed that the amount of electricity sent to Canada would triple from 500 MW to 1500
MW
while at peak demand locally.
Lauckhart and Schiffman assumed that during a local peak power load in below freezing weather
the power sent to Canada would be reduced from 500 MW to 0 MW during peak time.
PSE assumed that the power generated by local generation plants would be reduced from
1,654 MW to 259 MW during the 10 winter days of peak load.
Lauckhart and Schiffman assumed that only 2 transformers were totally out of service in
accordance with federal reliability standard N-1-1.
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PSE used the WECC “summer normal” reduced transformer capacity ratings.
A transformer produces heat which it must dissipate. During summer, radiation is more
difficult so transformer ratings are reduced for summer use. Excess heat breaks down
the insulation in a transformer causing them to fail.
Lauckhart and Schiffman assumed that the below 23 degrees F temperature occurred in the
winter
and so used the higher winter emergency capacity ratings of the transformers instead of
the summer ratings.
The unlikely assumptions of PSE that determined what data to enter into the computer caused the
program to produce the need for a larger transmission line.
The more reasonable assumptions of Lauckhart and Schiffman indicate that there is no immediate need
for a larger transmission line.
Section 1.3 also states that “This EIS will not be used to reject or validate the need for the proposal.”
Then who is responsible for establishing the need. Only the cities are overseeing the PSE Energize
Eastside project because it is classified as a local project.
The Federal Energy Regulatory Commission, FERC, regulates interstate transmission of electricity.
So the FERC has no jurisdiction and is not interested in the project.
The North American Electric Reliability Corporation, NERC, is concerned with the reliability of the North
American bulk power system so NERC does not have jurisdiction over the project.
The Western Electric Coordinating Council, WECC, is the western region of the FERC which deals with
the
bulk power systems so WECC does not have jurisdiction over the project
The Washington Utilities and Transportation Commission, WUTC, regulates the rates and services of
utility companies to ensure that services are fairly priced, available, reliable and safe and so has no
jurisdiction over the need for, planning of, or construction of transmission lines in general and
this
project in particular.
Validating or rejecting the project is necessary in deciding which alternative best meets the purpose of
the EIS. No action is a valid alternative to adding 18 miles of transmission line through 4 cities. If there
is no need for additional power then no action is the best alternative.
Section 1.3 of the draft EIS states “the EIS is intended to identify alternatives that could attain or
approximate PSE’s objectives at a lower environmental cost and disclose potential significant adverse
environmental impacts associated with all alternatives identified.”
What was Puget Sound Energy’s goal when they set up a very unlikely scenario in order to justify
Energize Eastside? PSE is allowed to make 10% above the cost of the project so the more it costs the
more they can legally charge its customers. The only way for PSE to meet this goal is by the EIS
committee’s allowing Energize Eastside to be completed as PSE wants it. I don’t think that is what the
EIS committee wants to do.

Page 20 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16

Why are we wasting time and money on Puget Sound Energy's proposal when it is not needed, not safe,
a blight on the communities involved, and its only purpose is to make money for its investors?
Robert Jones
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Frank and Joan Cohee
12109 SE 23rd Street, Bellevue WA 98005

As fifty year residents of the Woodridge neighborhood in Bellevue, we are
submitting comments on the Draft Environmental Impact Statement for the
Energize Eastside Project. We have studied the reports, attended meetings, joined
CENSE and are advocating the No Action Alternative and, as a second choice,
Alternative 2, the Integrated Resource Approach, for two reasons.
Reason #1 Pipeline safety concerns.
PSE’s easement for high voltage power lines lies concurrent with the Olympic Pipe
Line Company’s petroleum pipeline on the Eastside. The pipelines are considered
hazardous liquid pipelines and, if damaged, could cause explosions or fires. These
pipelines run near residential neighborhood and schools. These pipelines could be
damaged by corrosion from proximity to electromagnetic interference from high
voltage power lines. These pipelines could also be damaged in the process of siting
and construction of towers.
In addition, the location of high voltage power lines and petroleum pipelines in
close proximity pose risks during seismic events and lightning strikes.
Reason #2 Costs of Energize Eastside
What will be the total cost (direct and indirect) of Energize Eastside Alternative 1?
We have seen several different estimates of the direct financial costs of the project,
each higher than the prior one. In addition, the indirect costs involved with losing
8000 trees or disrupting family homes and property taken by condemnation have
not been fully evaluated and considered.
When considering conflicting assumptions regarding customer utility demands this
project should be placed on hold and alternative technologies fully studied. PSE’s
forecast of energy problems as early as 2018 conflicts with the LauckhartSchiffman Load Flow Study that shows ‘customer demand won’t approach current
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system capacity until 2058.’ Please look at all the evidence before approving the
Draft Environmental Impact Statement for the unsafe, costly, and disruptive
Energize Eastside Project
Frank and Joan Cohee
12109 SE 23rd Street, Bellevue WA 98005
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March 1, 2016
Comments on Energize Eastside EIS
To: Heidi Bedwell, Program Manager
From: Lindy Bruce
I am Lindy Bruce, 13624 SE 18th St., Bellevue 98005 speaking tonight on behalf of the
Sunset Community Assn. , which has six neighborhoods that border PSE’s right-of-way in
central Bellevue. I was an alternate to PSE’s CAG and currently serve on the board of
CENSE.
I wholeheartedly endorse the comments and recommendations of CENSE president, Don
Marsh. While PSE consistently disallowed the CAG and the DEIS from considering need, we
now have studies and comments suggesting fundamental questions of need, reliability and
appropriate solutions have not been adequately addressed.
More specifically, I would like you to address some of the construction issues that will
affect our neighborhoods if PSE’s preferred Alternative 1A were to proceed. Here are a few
facts for Segment E which runs through our neighborhoods:
1. The City of Bellevue Critical Hazards Map shows the ROW from SE 24th St. north to
SE 2nd St as a Very Severe Soil Erosion Hazard. We already know that the
neighborhoods lowest down the hill deal with underground streams that percolate
down College Hill towards Richards Creek. These streams produced huge quantities
of mud when Parkland Estates was built a few years ago.
2. The ROW is already occupied by Olympic Pipeline’s 20” and 16” pipes that carry
millions of gallons of jet and gasoline fuels per day to Seattle and Portland airports.
Olympic Pipeline is currently under a Final Order to rectify deficiencies in their
corrosion control program. PSE’s 230kv lines produce EMF’s that accelerate
corrosion. [See Dr. Frank Cheng’s comments “Safety of Co-location of Electric Power
Lines and Pipelines” at CENSE.org. See DEIS Ch. 16.3.7]
3. When PSE rolled out Energize Eastside, they told us that the two sets of “H” poles
would be replaced by a single monopole. Much later, they admitted one set of “H”
poles might be retained. Later yet, at a neighborhood meeting, PSE’s expert from
Power Rangers Utility Consultants told us that wherever the pipeline is in the
middle of the ROW, they would need a tandem set of the tall monopoles. The
pipeline is in the middle of much of the ROW. BPA recommends poles should be at
least 50’ from pipelines
4. During construction, PSE must retain both sets of “H” poles to continue distributing
electricity in Bellevue. So we will have 4 65-foot wooden poles, 2 85-135-foot steel
poles and excavating equipment building cement support bases for the poles. All
this in an area with an aging, corroding pipeline and sodden soils, as well as homes
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and our neighborhood park. [See DEIS Ch. 16.6.1.3 See also DEIS Ch. 5.5.3.1.6 See
also DEIS Ch. 11.6.3.5.3]. We don’t yet know where they will stage all the materials
and vehicles, but there’s limited street access to the ROW.
5. For safety reasons, some parts of the entire ROW will have to be expanded by as
much as 50 feet. Some homeowners have already been advised that their houses
may be condemned or parts of their property will have to be added to the ROW.
Uses on property near the 230kv lines can be restricted – again, for safety reasons.
[See DEIS Ch. 10.7.3.1.2 See also Ch. 11.6.3.5.1]
6. The cause of the 1999 Olympic Pipeline explosion in Bellingham was traced to a 1
mm chip out of the pipe that occurred when a maintenance truck hit the pipe 5
years before the explosion. Our corridor will be crowded with poles, excavating
machinery, construction equipment and pipelines. How long will we have to wait
before we feel safe? [The Bellingham Herald, June 7, 2009]
Energize Eastside is a massive infrastructure project with enormous impacts for its 18-mile
length. Even good intentions, careful engineering and adherence to code haven’t prevented
Brightwater, Bertha or even Sound Transit’s tunnel digger, Pamela, from causing soil
subsidence, gaping sinkholes and huge delays.
Are we really ready for those possibilities when our new information suggests that
Alternative 2 can provide electrical reliability for less cost, has almost no adverse impacts
on land use, housing, tree canopy, parks and schools, and has no new safety risks? [See
DEIS Ch. 10.7.1].
I would like to see a specific study of all construction-related issues and any precedents for
overburdening the ROW in a dense urban corridor as Alternative 1A would most certainly
do.
Thank you.

ENERGIZE EASTSIDE: DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS)
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Comments submitted by Richard A. Kaner, MD. Member of CENSE.
6025 Hazelwood Lane SE
Bellevue, WA 98006
thekaners@comcast.net

Chapter 1.3 of the DEIS discusses PSE determining “there is a need to construct a new 230 kV bulk
electrical transmission line” This is not an accepted fact despite PSE’s assertions that the EIS is not to
assess need and that need has been unequivocally established. The Lauckhart-Schiffman load-flow
study dated February 18, 2016 shows multiple flaws in PSE’s assumptions:
1) PSE submitted a rate of growth in energy demand of 0.5%/year to the federal agency Western
Electricity Coordinating council (WECC). This is similar to that of the Seattle submission for their
rapid growth in apartments and South Lake Union. For the EE project they submitted 2.4%/year
which is closer to the population growth projections; NOT energy demand growth.
2) They used summer normal ratings for their existing transformers which limits load to 700mW.
If winter emergency ratings are used (as they should be for this WINTER EMERGENCY) the loads
increase 30% to 930mW.
3) PSE has turned OFF all 6 of their existing power plant generators during this WINTER
EMERGENCY.
4) PSE has factored in sending 1,500 mW of power North to Canada during this WINTER
EMERGENCY .
If the proper data is used, there is NO SHORTAGE until 2058. 40 years further down the road!
In short, a project of this size is not needed and the NO BUILD OPTION (Alternative 4) actually becomes
the most logical if the Eastside needs are the driving force. The fact, however, is that the Eastside needs
are not the driving force; transfer of electricity to and from Canada and the profit to be made from that
transfer are amongst the main reasons for Energize Eastside(EE). This is outlined in the 2013 Annual
Report from PSE to WECC and the 2013 memo from ColumbiaGrid to WECC that I submitted 3/1/16 for
the record. The latter states that the purpose of EE is to “improve South-to-North transfer capability
between the Northwest and British Columbia.”

ALTERNATIVES:
In reviewing the alternatives proposed, the only alternative not preferable to Energize Eastside (1-A) is
alternative 3 which would add a spider web of new wires. Use of the Seattle City Light (SCL) corridor (1-
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B) is preferable since it already exists and would have little additional impact on corridor size, trees and
property values. We have been told that this is off limits since SCL will not grant access. Options to
underground and submerge (1-C & 1-D) are preferable options that are safer with less impact on
property and environment. We have been told flat-out that both of these options are cost prohibitive.
Therefore, if the NO BUILD option is dismissed and the project moves forward, I am in support of
alternative 2 that is referenced in chapter 2.3.3. PSE has claimed in the DEIS that this option is risky and
undesirable. In fact, the presentation of this alternative was not created nor evaluated by analysts
familiar with the technologies and policies involved. I feel that an evaluation of the data shows that it is
derived from studies that are now outdated with the rapid changes in technologies. As an example, the
article on Forbes.com January 13, 2015 titled “Battery Revolution: A Technology Disruption, Economics
and Grid Level Application Discussion with EOS Energy Storeage.” highlights the improvements in
capacity and drop in prices seen with battery technology. Throughout this document, verbiage is used
to magnify the possible impact of Alternative 2 and minimize the impact of Alternative 1-A.
PSE has been disingenuous raising the estimate of winter peak load from 123 mW in April 2015 to 205
mW mentioned in a recent memo without documentation of how they arrive at their figures. Energize
Eastside 1-A certainly has capacity and the greater the shortfall the less desirable other options become.
Alternative 2 allows us to add improvements and capacity to the existing grid as needed. It won’t
involve tearing down 8,000 mature trees, disrupting the existing pipeline, invoking Eminent Domain with
its significant associated costs and it avoids blighting the character of our neighborhoods. Since it
doesn’t rely on a single line, Alternative 2 is a more reliable alternative. The DEIS seems to minimize the
benefits of Alternative 2 and minimize the adverse impacts of Alternative 1-A. We should be investing in
21st century technology to create a better energy future for our children and preserve our “city in a
park.”

SAFETY:
We live in a seismic zone and the fault line is the I-90 corridor. Chapter 8.5.1.3 talks only about
earthquakes during construction. Why is there no discussion of risk after construction?
Dr. Frank Cheng’s study on “Safety of Collocation of Electrical Power Lines and Pipelines” (on CENSE.org)
discusses the arcing that can occur. We have citizens in the Bridle Trails Community who have dealt with
this involving lower voltage lines after windstorms. Furthermore, his report discusses the effects of EMF
accelerating metal corrosion.
The proposed route of Alt 1-A does not meet industry standards and federal guidelines for separation of
these 2 entities-power poles and gas lines. Any type of disruption from corrosion, earthquake or
terrorist action is a recipe for disaster. Have we already forgotten the lessons of the 1999 Bellingham
pipeline disaster?
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EMF effects on humans are hard to prove and controversial. There are multiple articles in the medical
and general literature discussing EMF. While it is difficult to get a study population large enough to
show statistical significance, many authorities agree that EMF proximity is associated with increased
numbers of bone marrow cancers in growing children and brain cancer in adults. If EMF accelerates
metal corrosion, it is hard to imagine no impact upon the human body. The DEIS fails to adequately
discuss this controversy. Certainly, regardless of your position, this should be part of an environmental
assessment. Beyond people’s home, these lines will run in close proximity to at least 2 schools.
The discussion of Alternative 1-A again minimizes these risks which are nearly non-existent in
Alternative 2.
ENVIRONMENT:
Chapter 6.6.3.1.1 describes impacts on widening the corridor in Alternative 1-A. I cannot overemphasize
the impact of losing 8,000 trees (roughly 500 trees/mile) and clear-cutting 327 acres of vegetation
(11.6.3.5.1). Whether you look at impact on carbon footprint, animal habitat, noise buffering, water and
soil stabilization or the destruction of neighborhood character and addition of visual blight, “significant”
just doesn’t do justice to the devastating impact and permanent damage to Eastside neighborhoods.
Alternative 2 avoids this horrific impact by utilizing and upgrading existing infrastructure.

NEIGHBORHOODS:
Bellevue is touted as a “City in a Park.” The surrounding Eastside cities of Redmond, Kirkland, Newcastle
and Renton take equal pride in their lush greenery and surrounding beauty. Chapter 10.7.3.1.2 underemphasizes the need to invoke Eminent domain to widen the corridor. In addition to removing these
homes from the tax base, a whole new group of homes will now border the corridor and suffer
depreciated values. The DEIS is deficient in that it minimizes the true impact of Alternative 1-A on lost
revenues to the cities and lost value to the Eastside neighborhoods.
In 10.7.1.4, the DEIS uses 1 study by The Electric Power Research Institute (EPRI). This study was
prepared by the power industry, which has a vested interest in property not being devalued by
transmission lines, and does not use recognized real estate experts. Using that study, the DEIS declares
that impacts on values are “inconclusive” even while they cite 10 aspects that can have impact on
values. Over half are negative and apply to the situation at hand. In their discussion, they acknowledge
that an ~6% depreciation could be expected and further quote their sources as stating that “ Higher-

end properties are more likely to experience a reduction in selling price than lower end properties.”
The Eastside is by any measure considered higher-end. How is that inconclusive and how hard is it to
extract real estate data on home values in our area when a new corridor is created. This is, in fact, the
situation when by Eminent Domain the corridor is widened, existing homes are destroyed and new
homes become adjacent to the corridor when before they were buffered from it. The DEIS fails to
address this issue and trivializes a major issue impacting most people’s largest investment.
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Chapter 11.6.3.5.3 discusses pole height going from the current 65 feet to the proposed 85-135 feet.
This will impact the entire Eastside. These poles exceed the height of the tree canopy in many places
and blight the views of many homes at varying heights including high-rise condos being constructed in
downtown Bellevue. People on East Mercer Island will be seeing these poles and wires and are already
expressing concern. This amounts to a much greater impact than the 100 lots/mile referenced in the
chapter.
While the impact of Alternative 1-A is consistently downplayed, 10.7.4.2 acknowledges the negligible
land use impact of Alternative 2. If EE is to be built, Alternative 2 is the only option that consistently has
minimal impact while allowing for growth in load to be met with augmented supply and flow using
smart grid technologies, demand-side management and distributed energy resources.
Richard A. Kaner, MD. Member of CENSE.
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March 2016
RE: Proposed PSE Energize Eastside Project
The Proposed PSE project which is now in Phase 1 of the DEIS process is of great concern to
me and all citizens who live on the Eastside. In addition to having enormous environmental
impact on the entire region, it is increasingly being disproven as a necessary project. Touted by
PSE - an off-shore consortium - as critical to future needs, it is designed to enhance its
investment and ensure emergency power to Canada at the expense of rate-payers throughout
our region. Better methods to meet future needs are available and will continue to be
developed before our Eastside requirements become crucial.
1.
Of primary significance to the current EIS process, the ENVIRONMENTAL IMPACT is
enormous. Over the 18 mile length of the plan, thousands of trees and numerous homes must
be destroyed to make way for the required easement for 240kV wires on up to 135 foot poles.
This is to say nothing of the archaic, ugly towers required to complete the installation. Far better
ways exist to meet future needs than to revert to this old-fashioned method of power
transmission. New, proven ways are happening -- new technologies are coming on line, utility
efficiencies are developing, to say nothing of people and businesses reducing their consumption
voluntarily and/or through pricing schedules.
2.
It is unthinkable to ignore the public SAFETY issues around constructing these
heavy-duty transmission wires over an existing, aging pipeline carrying high octane jet fuel
under great pressure. In this active earthquake zone so much could happen to damage both
the fuel line and the transmission towers/lines. It’s hard enough to think about the existing
situation, let alone consider having the new lines involved with the Olympic Pipeline in a seismic
event. We have had ample evidence of the unthinkable happening in similar situations to not be
extremely concerned about the possibility here and do everything we can to prevent it.
3.
Finally, the NEED is not there for the foreseeable future. PSE has created a scenario
to enhance their investment within the window in which they must divest, thereby increasing
profits for Australian and Canadian investors. Who pays for this $215 million dollar project? We
the rate-payers will, while they continue to receive their guaranteed 9.84% ROI. PSE selected
and edited data to enhance their request. It refused to allow a citizen’s panel offer solutions or
comments that were outside PSE’s preferred scenario. (A surprising number of citizens on that
review panel refused to sign the final report because it was shaped by PSE and did not allow a
truly open process.) PSE has refused to acknowledge the Lauckhart-Schiffman load-flow study
created by experts in energy planning – indeed Lauckhart previously was PSE’s expert!
It is very important that the current DEIS review pay attention to all data and information
available and come to a conclusion that truly reflects more than the self-serving rationale
presented by PSE. When a recommendation is made now, it should closely reflect Alternative 2
– an option that truly considers more than 20th century thinking about how to continue power
flowing to the Eastside far into the future.
Sincerely,
Margaret R. Moore
4707135th PL SE
Bellevue, WA 98006
425-747-1388
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Barbara Braun
Feb 25, 2016
13609 SE 43rd Place
Bellevue WA 98006
Subject: Energize Eastside Public Hearings
Renton City Hall – 6:00 PM - 8:00 PM
1055 S Grady Way
Renton, WA 98057
Thursday, February 25
Energize Eastside Call to Action
1. The need for the project and ANY alternative is not established. The fact that the EIS ignores this is an EIS
process oversight and should be re-visited. The independent “determination of need” run by Stantec did not run
load flow studies and merely concluded that PSE study was conducted “according to industry standards.” The
load flow analysis done by Lauckhart and Schiffman calls in to question (in a big way) the need for the project.
If the city of Bellevue felt like they got an unbiased assessment from Stantec, they are mistaken and the citizens
know it. The cities should band together to acquire a thorough independent and auditable assessment of need.
The conclusions should be audited by unbiased experts.
2. Further the assumption that we need to ship 1500MW to Canada during a temporary power shortage seems
downright dishonest. If we actually experienced this scenario, we would decrease the flow to Canada
temporarily and avoid the problem. This therefore eliminates the need for the project. The EIS process should
clearly establish the facts about what we need to ship to Canada and the commitments around that.
3. The EIS process should assume the Do Nothing Alterative is the right and preferred alternative and prove
beyond a shadow of a doubt with facts and data all interested parties can see and verify if this is not the case.
4. Assuming there is a need for this project at all, if we pursue Alternative 1 as PSE wishes, the cost to our
communities and to our environment outweigh any benefit to the communities it serves. Examples
a. Astronomically increasing the risk of pipeline explosions and accidents
b. Condemning of homes to erect unneeded industrial blight that will last several generations
c. Hugh climate impact by cutting 1000s of tree and proliferating a carbon based electricity solution for
the next 50-65 years.
d. Lastly the sheer cost of the project only benefits the PSE and it’s shareholders and does not provide a
good ROI for the citizens.
We simply cannot afford the cost of the project – in our communities, in our country, in the world.
5. Alternative 2 – The Integrated Resource study is not scoped or assessed properly. It does not use the
appropriate “need” assumptions. It does not use the latest available technologies. It does not use the latest or
future cost projections. For example, we need to include advanced solutions such as the Ambri and Eos Energy
Storage aimed of bringing storage costs down significantly for utilities ($150/kWh).
6. If any alternative is pursued, and frankly even if we adopt the Do Nothing Alterative, there are studies out
assessing the safety of co-locating powerlines with hazardous materials pipelines. The risk we face currently,
with our existing powerlines, is very high to high, using the “Criteria for Pipelines Co-Existing with Electric
Power Lines” study prepared by DNV-GL, October 2015. Part of ANY PSE plan should be to permanently
remove ALL powerlines in the pipeline corridor. This should be a base requirement of all the cities involved.
Ordinances should be passed to insure this. Otherwise the city governments could be found negligent in their
duty to protect the safety of their communities.
Barbara Braun
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Barbara Braun
13609 SE 43rd Place
Bellevue WA 98006
bbraun@stratery.com
Feb 2016
1.
Respected industry experts Rich Lauckhart and Roger Schiffman show the PSE needs
analysis and conclusion for this project are not only flawed but likely fraudulent. This independent
analysis was completed by these experts with CEII clearance and using PSE data provided by the
WECC Base Cases from FERC. Their conclusion: PSE is using an impossible load scenario to try to
scare residents into funding a billion-dollar project.
2.
The EIS provides does not question the need to the project. The City of Bellevue and
PSE say they have done all the needs analyses that are going to be done, case closed. In fact the
Lauckhart/Schiffman analysis suggests that the No Acton alternative is the one to select at this time
because we have no immediate need for additional power. In the future, Alternative #2 would be the
alternative to pursue as new technologies become more viable and cost effective. Alternative #2 is
more scalable, more reliable and more cost effective. The EIS analysis of Alternative #2 is based on
outdated data and needs to be revisited by people with the right expertise, not by PSE who has every
motivation to maintain status quo, antiquated solutions.
3.
The Bellevue City Council, along with all the city organizations, should pause the EIS
process and truly review the need for this project by either accepting the Lauckhart/Schiffman
analysis or contracting for a truly independent study that includes an honest, transparent and
verifiable load flow study. The Council needs to either use the services of CENSE or some other
truly independent counsel to insure they get unbiased modeling and analysis. This has not happened
to date. The independent studies have either not run their own load flow studies or have used the
flawed (impossible scenario) assumptions provided by PSE. The Council should agree with the base
case scenario and assumptions being used in any independent load flow analysis. It should also get
an independent assessment of the demand forecast as the PSE demand forecast also looks to be
flawed – overstated and with incorrect assumptions. PSE used forecast growth of 2.4% per year to
justify the project. PSE sent WECC a forecast of only 0.5% per year. Can this discrepancy be
explained? If you use PSE’s own forecast to WECC, it clearly indicates the project is not needed.
The Council has the authority to require a pause in the EIS and to get an independent assessment
done. The Council should partner with the other cities to do this and to get them to participate. The
Council should not shirk their duty on this.
4.
Energize Eastside is a needless waste of ratepayer funds, to the Eastside and the
environment, not the best solution for reliability or safety, is motivated to maximize investor returns.
5.
PSE also states there are no issues with co-locating HVAC in a pipeline right of way.
{Mark Williamson said, “You don't need to do any engineering studies. [25 feet of separation is] far
enough that you can just be laissez-faire and let it go.”}. CENSE investigated this and finds the logic
highly suspect. In looking at “Criteria for Pipelines Co-Existing with Electric Power Lines,” prepared
by DNV-GL, October 2015, Energize Eastside looks to be extremely high risk. They contacted Dr.
Frank Cheng, a recognized pipeline safety expert, who concluded “HVAC affects adversely the
integrity and safety of buried pipelines that are collocated with electric power lines right-of-way and
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that “… a comprehensive study program would be developed prior to construction of the power
lines.”
6.
In fact, it looks as if the current power lines in this right of way are very high risk and
should be removed to improve the safety of the community, especially since the City of Bellevue just
signed a 10-year agreement with Olympic Pipeline.
7.
The City of Bellevue should complete an independent study to dismantle the current
power poles that run in the right of way and remove them from the grid altogether. I suspect that an
independent study would reveal that given the collective capacity already running through the
eastside, from all providers, provides more than enough power to meet future demand. The
antiquated poles should be removed and no transmission lines should ever be put through that
corridor. This is a basic safety need of the community. The City of Bellevue should pass a
resolution to put a moratorium on construction of anything in the pipeline right of way.
8.
The final version of the Seventh Power Plan from the Northwest Power and Conservation
Council will be released in late February. They are concluding Energy Eastside is not needed. Why
would we put our head in the sand and ignore the evidence that is all around us? This project is not
needed.
9.
We need to take PSE out of private sector and make it a public utility district.
10.
If the City of Bellevue allows this project to proceed without question and there are
accidents or even cost overruns. What will this say about City officials? Will the City be negligent?
PSE will certainly be found negligent. Just think of the countless pipeline accidents. Think of
Bellingham. Why are we being dismissive and irresponsible about our own safety? Does Bellevue
want to be known for blatantly exposing it’s citizenry to off the charts safety risks? Like Flint
Michigan? Think of the highway tunneling project in Seattle. Does Bellevue want to be known for
costing rate payers billions of dollars? Think about it.
11.
Include Olympic Pipeline in the EIS. Make all decisions with Olympic at the table.
Please include an evaluation of the safety issues of both the construction in the Olympic pipeline
easement, but also the maintenance in the easement. Please do a survey of the history of human
caused accidents and consequences by these 2 companies as well as similar projects around the world
by all companies. https://hip.phmsa.dot.gov. Please also include weather related and seismic related
accidents and dangers. Insure a truly independent assessment of both PSE and Olympic findings,
calculations and recommendations. Both are huge multinational for profit identities that don’t
necessarily represent local community interests. Clearly both companies have a reputation for
accidents and lack of proper safety measures and practices. Both companies have a history of
unconcern for communities and the environment. Thank you!
12.
What is the operating plan for the Olympic Pipeline during construction? How will ALL
safety risks be mitigated? How will BP be included in this project? Thank you!
13.
Please add to the EIS a more careful analysis of the need for the project. There has
been a cursory review of prior studies by a firm called Stantec, but no new or independent analysis is
done. Questions raised by CENSE about the amount of electricity sent to Canada and local
generation being turned off have been ignored. Thank you!
14.
I am disappointed that the EIS evaluates a number of alternatives that aren’t realistic, but
no indication of the viability of each option is given. For example, the EIS studies underground and
submerged lines that are cost prohibitive due to state regulations. There are only two realistic
alternatives: the overhead transmission line proposed by PSE, and Alternative 2, a solution using
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smart technology and energy policies. There is no justification for the overhead transmission line
proposed by PSE. The State has concluded that these solutions are obsolete and not needed in the
next 20 years anywhere in the state. Alternative 2, as presented by CENSE president Don Marsh
explained to the Bellevue City Council on Feb 1, 2016 is the right alternative.
15.
Include a thorough seismic evaluation in all alternatives. The EIS provides very cursory
and says everything will be better because it will be built to new standards. Does thin include a
retrofit of the aging Olympic Pipeline? We will not be safer with this aging pipeline sitting next to
bulk power lines. Bellevue should actually require the removal of all existing power lines in the
pipeline corridor and the upgrading of the Olympic pipeline to insure the safety of its community and
citizens from the massive earthquake we are going to have. Thank you!
16.
Make the cutting of trees an off limits criterion for any alternative. We cannot replace
the climate protection capacity of 8000 trees with new seedlings. We cannot wait 100 years for this
to be restored. This is antiquated thinking. The trees should be given higher value and weighting in
any analysis. Thank you!
17.
We should pursue Alternative 2 by making Bellevue and the other eastside communities
national leaders in energy conservation and management. We should upgrade our city codes,
ordinances, building standards and zoning rules for both commercial and residential. For example,
implementing LEED standards for ALL new construction. Requiring buildings to retrofit. Requiring
retrofits and remodels to comply with LEED or other energy conversation and management
standards. Requiring all new construction to be net zero construction. Bellevue could lead the
country and the world for the most net zero energy buildings! Be leaders in innovation and creativity
not installers of antiquated technology. Thank you!
18.
Why has the City of Bellevue not gotten a truly independent view of the demand
forecast? Will this be done? We cannot passively stand by and let PSE tell us we have already
validated the demand numbers. WE HAVE NOT! The consultants retained by Bellevue DID NOT
conduct an independent review of demand. They simply said PSE didn’t make any math errors in
their calculations. Bellevue can do better than this. Please stand up and represent your citizens as
you are elected and/or employed to do. Thank you!
19.
I hate to say this, but it appears Bellevue and the other municipalities are in collusion
with PSE. Bellevue city representatives – elected and employed, need to be accountable to the
citizens of Bellevue and represent our interests, not PSE’s or any corporation’s interests. The city
elected and employed representatives, and their hired consultants, need to firewall themselves from
these conflicts of interest. We need to be transparent in how we’re doing this. We need to recuse
those who receive any moneys – directly or indirectly from PSE. The citizenry needed to have an
explicit review of how we are maintaining impartiality during this process. Thank you!
20.
The Bellevue citizens have spent countless hours and their own money analyze this
project. Please listen to them. Please engage them and other experts in helping to develop plans for
alternative 2 if we cannot rely on PSE to do this for us. Thank you!
21.
All EIS alternatives need to fully assess, address and mitigate carbon emission and
sequestration issues. Not only should NO trees be cut for this project (i.e. we must insure NO net
reduction in carbon sequestration capacity in our city), but we need to require carbon offsets for all
incremental fossil fuel based power that flows through our community. We should in fact require that
all new projects provide carbon offsets in “arrears” for all existing fossil fuel power flowing through
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our community as a requirement to implement any incremental fossil fuel projects. Let’s lead the
nation in being a green city!
22.
There have been repeated requests for unbiased evaluation of the needs and the
development of alternatives by the citizens of Bellevue as well as the citizens of the other eastside
communities. Consultants hired to date have not completed an independent evaluation of load
demand, nor have they developed alternatives to PSE’s proposal. When will this happen? When are
we going to seriously review the demand and develop alternatives? Where in the process does this
happen? We need to understand these issues and clearly establish plans and dates for these things.
23.
We need to do a side by side comparison of all alternatives. Apples to apples. We need
to actually evaluate the alternatives, which has not been done. We need to insure the evaluation of
alternatives have a clearly established, transparent and complete set of criteria for evaluation
including – economics, property values, climate change, environment, safety, seismic, aesthetics, etc.
We need to do this at a regional, national and international level, not a PSE or local only level.
24.
We need a fully transparent decision making process and timeline. We need to
understand who is creating alternatives, who is evaluating them, what decisions are being made, who
are the decision makers, what is the timeline for decision making, specific dates and public
participation for each decision, what recourse citizens will have, etc.
25.
High power overhead transmission lines have no place in residential areas. They create
visual blight. They are noisy. They enable the spread of invasive species. The argument that
recreational opportunities will be enhanced by powerlines is bogus. I have been all over this state and
find the environmental destruction from transmission lines horrific. I don’t want to ski, hike or bike
near more transmission lines. The amount we already have is shameful and embarrassing.
26.
Why does the Bellevue City Council want Alternative 1 as part of their legacy? To be
one of the last cities in America to approve an antiquated power solution? Are the council members
so influenced by PSE money that they are willing to have this on their hands?
Barbara Braun

Page 35 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16

From: Russell Borgmann [mailto:rborgmann@hotmail.com]
Sent: Thursday, March 10, 2016 9:25 AM
To: info@energizeeastsideEIS.org
Cc: rborgmann@hotmail.com; eis@cense.org
Subject: Energize Eastside DEIS Public Comments: Pipeline Safety

The recent natural gas explosion in Seattle’s Greenwood neighborhood is a reminder not to
take pipeline safety lightly.
The Olympic Pipeline traverses 16 miles of the proposed Energize Eastside route. This pipeline
carries jet fuel, which is substantially more volatile (requires less oxygen and ignites at a lower
temperature) than natural gas. In the case of the Greenwood explosion, it took PSE OVER 5
HOURS to locate all of the gas shutoff valves and get the gas fully shut-off to the region.
I contrast this to recent comments that Mr. Mark Williamson made to the Newcastle Planning
Commission. Mr. Williamson, one of PSE’s lead consultants for Energize Eastside, stated, “You
don’t need to do any engineering studies. {25 feet of separation is] far enough that you can just
be laissez-faire and let it go.” (February 2, 2016)
I wish I could say that Mr. Williamson was kidding. Sadly, he was not. On frequent other
occasions, when questioned about the proximity of Energize Eastside to high-pressure jet fuel
pipelines, PSE has said, “Don’t worry. We are a pipeline company. We know what we are
doing.” Really? Let’s examine PSE’s record:
“…In 2005, an anonymous caller alerted state regulators that a PSE contractor was falsifying
records related to inspecting natural-gas leaks…. And in 2008, PSE paid a $1.25 million fine for
the fraudulent gas-leak reports, the largest penalty the state has imposed on a natural-gas
distributor….”
“…a September 2004 blast in Bellevue incinerated a home and killed the owner. [PSE] settled
with her family for $8 million.”
“…In 2003, state pipeline officials inspected PSE’s facilities in King and Pierce counties and
found numerous violations of requirements to inspect and replace corroded pipelines. In 2004,
a badly corroded pipeline operated by the utility leaked gas that filled the Bellevue home of
Frances Schmitz, 68, and ignited, killing her….”
“…[PSE] reported 872 hazardous gas leaks on service lines that connect to homes and
businesses in 2014, the most recent year available…”
“…“I know they had some problems,” Carl Weimer, executive director of the Pipeline Safety
Trust, in Bellingham, said of PSE….”
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“…After a 2011 pipeline explosion in the Pinehurst neighborhood destroyed a home and injured
the couple inside, state regulators fined PSE $275,000 and required it to evaluate its publicawareness program and emergency plans for gas leaks….”
“…In a September [2015] inspection report, the Utilities and Transportation Commission
identified four probable violations and another area of concern….The state also identified
problems with PSE’s maps, gas-leak documentation and other records — issues the company
was working to correct….”
http://www.seattletimes.com/seattle-news/under-close-watch-puget-sound-energy-hasworked-to-improve-safety/
PSE does NOT instill confidence in their pipeline safety record. Their track record with gas
pipeline safety speaks for itself - the examples above are only a sampling of their shortcomings
and violations.
In the short-term, the City of Bellevue has no option but to choose the NO ACTION Alternative.
In the longer-term, the City of Bellevue must more fully analyze Alternative 2 (Integrated
Resource Approach) with up-to-date information. The DEIS uses outdated information for
Alternative 2, which renders the DEIS inadequate to make an accurate assessment of the merits
of Alternative 2.
Sincerely,
Russell Borgmann
2100 120th Place SE
Bellevue, WA 98005
rborgmann@hotmail.com
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From: Julie Beffa [mailto:j.e.beffa@gmail.com]
Sent: Friday, March 11, 2016 4:05 PM
To: info@energizeeastsideeis.org
Cc: doncense@gmail.com; council@bellevuewa.gov
Subject: Writing in Opposition to PSE'S Draft EIS by Energize Eastside

As a resident of Bellevue for 47 years, 35 in Clyde Hill, I am appaulled that the Bellevue City
Council has endorsed the proposed plan to put a 230-kilovolt line 18 miles through Bellevue
from Redmond to Renton. The estimated costs of between $150 and $300 million depending on
the alternative PSE selects, is outrageous and so beyond the needs of our area. PSE claims that if
plan isn't implemented we could see rolling blackouts by as early as 2017, but the LauckhartSchiffman load-flow study CENSE paid for, claims the number is close to 2050 before system is
affected. That is a huge difference. Not surprising now that PSE is owned by an Australian
investment bank Macquarie Group Limited, which it took over in 2007. Its' a corporation and
reports to its' shareholders. That should sound an alert to our community's best interests.
After PSE applied for the needed permits from Bellevue, obtained approval from the Hearing
Examiner and the City Council, they then reapproached the East Bellevue Community Council
(refused the first time), for the conditional use permit approval. It was refused the first time, and
fortunately for our city, the EBCC had the courage to disapprove the CUP again. Where was
that integrity and representation of the Bellevue City Council? PSE continues the blind path, but
then the KC Superior Court upheld the EBCC decision. Another appeal this summer? Let's
allow common sense to prevail and disallow this project to go forward for good.
There are many alternatives to mowing down hundreds of trees and decimating our suburban
environment that many of us have worked so hard to protect and encourage. Proposals such as
this, with it's massive swath of destruction, make me think that none of these planners, engineers,
investment bankers, ever live in the community they select to wipeout. No doubt living with
300ft steel power poles in your backyard instead of the 8,000 mature trees obliterated we all need
for oxygen making, wouldn't bother anyone who lives elsewhere, but for me the trade-off is NOT
worth it.

Julie Beffa
9110 NE 21st Place
Clyde Hill, WA 98004
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From: Jennifer Neighbors [mailto:jenniferneighbors@hotmail.com]
Sent: Saturday, March 12, 2016 5:14 PM
To: info@EnergizeEastsideEIS.org
Cc: eis@cense.org
Subject: comment on Energize Eastside Draft EIS

To Energize Eastside:
I write in strong opposition to Option A of Alternative 1 from the
Draft EIS for Energize Eastside, which proposes a new 230kV
transmission line as well as a new transformer. My reasons for
opposing that option are as follows:
· The new high-voltage line is not needed. While PSE argues, and the Chapter 1.3
of the Draft EIS states, that a new high-voltage power line is necessary to meet short
term energy needs on the Eastside, the Lauckhart-Schiffman Load Flow Study (from
2/18/2016) shows that this is not the case. To quote that study, “PSE’s system can
avoid overloads and outages even when two critical transformers have failed during
winter peak usage.”
· A new high-voltage power line that follows, and towers above, the aging Olympic
gas pipeline is a catastrophe waiting to happen.
o Chapter 16.3.7 of the Draft EIS mentions pipeline corrosion. Electromagnetic
interference leads to pipeline corrosion, meaning a potential leak and devastating fire
at any time during or after construction. Dr. Y. Frank Cheng of the University of Calgary
and an expert on pipeline safety, has submitted, via CENSE, information confirming the
dangers of locating high voltage power lines in close proximity to gas pipelines.
o The installation of the poles for the power lines, as well as any maintenance
activities further down the line, would be a dangerous enterprise. Though
downplaying those dangers, the Draft EIS does note (Chapter 8.5.3.1.2) that
“significant adverse impact to public safety could occur if a leak or an explosion…
resulted from the project” and (Chapter 8.6.1.2) that “ongoing maintenance activities
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during operation could theoretically damage or break the OPLC pipelines or other
pipelines in the area, leading to a chemical release or explosion.”
o The location of the gas pipelines underground can shift over the years due to soil
erosion,[1][1] potentially bringing the (aged) pipelines into closer proximity to the
power lines and leading to further dangers during maintenance activities. Keep in
mind that the pipeline is already many decades old and has already had one major
explosion (Bellingham, WA in 1999) resulting in loss of life.
o BP, the operator of the Olympic Pipeline, noted that “the location of the pipelines
may be found anywhere within the easement form the center of the right-of-way to
either side” and as a result recommended against route segments Oak and
Willow.[2][2] Yet Oak and Willow are the only two routes still being considered.
o As noted by CENSE, the Bellevue Fire Department writes in their Standards of
Response Coverage, “Given that pipeline incidents continue to occur in this country,
and many for undetermined reasons, the community is still at risk. The combination of
a highly flammable liquid, in large quantities, and in [an] urban environment translates
into a significant consequence risk that approaches the ‘catastrophic’ level.”[3][3]
Thus, local emergency responders feel this is a dangerous proposition.
o Most importantly, this entire proposed power line lies upon a major fault line. As
recent media attention has shown, and as has been confirmed by national government
agencies, the Pacific Northwest is long overdue for a major earthquake. A high voltage
power line on top of an aging gas pipeline that runs through almost exclusively
residential neighborhoods will cause a catastrophic and easily predictable loss of life.
In the Somerset and Eastgate neighborhoods alone, where I live, aside from running
through many residents’ back yards, the pipeline/powerline combination runs
underneath and above the neighborhood swim and tennis pool, where multigenerational families spend their summer days and evenings. The combination runs
over and below the public Tyee Middle School, where hundreds of local children spend
8-9 hours a day, 5 days a week studying. The combination runs right alongside a Bright
Horizons daycare facility, where our community’s youngest, most vulnerable (and least
likely to be successfully evacuated) members spend their days year-round.
Somerset/Eastgate is but one of the many potentially-impacted neighborhoods.
Further south in Newport Hills, these lines will come dangerously close to yet another
public school, Jing Mei Elementary. Other neighborhoods will be similarly impacted.
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In sum, choosing Alternative 1 Option A is a negligent, if not clearly
reckless, choice on the part of our local governments and government
agencies.
Alternative 2 from the Draft EIS for Energize Eastside is the only
safe option. The EQL Energy study, submitted by CENSE, shows that
Alternative 2, if properly implemented, would be much more energy
efficient for our wider community and have lower long-term costs. It
will have a much lower impact on the local community than Alternative
1 Option A (see Chapter 10.7.1 and Chapter 11.6.3.5.1 of the Draft
EIS), which, in addition to all of the concerns listed above, requires
the widening of the existing utility corridor and thus the destruction
of many homes and other community resources – indeed, it’s hard to
fathom how places like the Somerset Community Pool could continue to
exist if Alternative 1 Option A is put into place since it is well
within the 120-150 foot “clear zones” that Alternative 1 Option A
requires (Chapter 11.6.3.5.1). Alternative 2 options were not
adequately analyzed during the Draft EIS process and should be given
greater attention going forward. Our community leaders should not
allow a foreign-owned, private, and profit-driven company (PSE) to
determine the course of our energy future.
Sincerely,
Jennifer Wilson
14312 SE 45th Street
Bellevue, WA 98006
jenniferneighbors@hotmail.com
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[1][1] Frank Cheng. 2013. Stress Corrosion Cracking of Pipelines. Section 8.7.1.
[2][2] For a copy of the letter from the Olympic Pipeline Company, follow the link at
the following web address: http://sane-eastside-energy.org/2014/04/02/olympicpipeline-company-opposes-transmission-lines-over-its-pipelines-for-several-reasonsincluding-safety/
[3][3] http://www.bellevuewa.gov/pdf/Fire/Standards_of_Coverage.pdf, p. 66
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Mike Abel
4401 138th Ave SE
Bellevue, WA 98006
425.643.9626
Mike.abel@comcast.net
I would like to submit for the record these comments regarding the Alternatives
proposed in the Draft Environmental Impact Statement. I am primarily concerned with
Alternative 1, Option A which is the course of action initially pursued by Puget Sound
Energy.
Environment – The proposed route for the Energize Eastside project includes many
environmentally sensitive areas. Impact due to construction Activity as well as long
term destruction of valuable wildlife and vegetative resources is inevitable. Chapter
11.6.3.5.1 of the DEIS concedes that as many as 327 acres of land may need to be
cleared of vegetation should Alternative 1 option A be chosen. This is simply not
acceptable.
Safety – Alternative 1 Option A would require 18 miles of new construction much of
which would be built on top of the existing Olympic Gas Pipeline. The DEIS minimizes
the risk to public safety that will be generated. PSE has in the past expressed little or no
concern regarding this aspect of the project despite the fact that examples exist of prior
serious incidents involving leaks and explosions due to construction activity near gas
pipelines. Additionally, there are examples in the academic literature warning of the
risks associated with co-location of flammable liquid pipelines and electrical power
transmission infrastructure. Chapters 16.3.7, 16.6.1.3 16.6.3.11 16.6.4.3 and 5.5.3.1.6
of the DEIs address some of these issues in a superficial manner however it would be
prudent to conduct additional study on these topics with the aim of better quantifying the
risks associated with Alternative 1 option A.
Neighborhood Character – Alternative 1 option A would require tall power transmission
poles which are not consistent with the City of Bellevue comprehensive plan.
Additionally, in some locations utility easements would need to be widened severely
impacting the neighborhoods through which the project would traverse. This would
result in loss of property and in some instances complete loss of dwelling units.
Project Need - Need for the Energize Eastside project, as proposed by PSE appears to
be based on a flawed analysis. As illustrated by the independent Laukhard-Schiffman
Study (2/18/2016) PSE’s in-house produced load flow study appears to have been
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conducted using assumptions designed to generate a report supporting the need for the
project. As a result, I simply cannot trust PSE’s stated motivations and intentions for
promoting the project.
Because of these concerns I feel strongly that the only prudent course of action is to
stop the project until such time that the need and benefit of the project can be reevaluated.
Mike Abel
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From: denisemickelson [mailto:denisemickelson@comcast.net]
Sent: Sunday, February 21, 2016 3:28 PM
To: eis@cense.org
Cc: j.robertson@bellevuewa.gov; clee@bellevuewa.gov
Subject: Energize Eastside Project
Here is a copy of my remarks that I sent to PSE’s Energize Eastside Project online comments:

I am responding to the Draft EIS for the Energize Eastside Project.
As a resident of Bellevue for 55 years, I am very disappointed in the Alternatives that are presented to
our Somerset neighborhood for the Energize Eastside Project by Puget Sound Energy.
The Olympic Pipeline runs in front of our home and the existing 115kV transmission lines currently run
through our backyard. We are squeezed by these two utilities.
My main concern besides disrupting the character of our neighborhood is that the proposed high
voltage transmission lines are located too close to the Olympic Pipeline and would increase the risk of a
catastrophic explosion. We have jokingly asked ourselves, would we run up the hill (towards the downed
lines) or down the hill (towards the burning fuel) should a catastrophe indeed occur.
Having attended the meetings both at the Bellevue City Hall to learn the details of the Energize Eastside
Project as well as the meetings offered by CENSE, I am convinced that the project has been mismanaged
and that the No Action Alternative 4 should be the choice as a short-term solution.
Sincerely,
Denise Mickelson
Somerset Resident
4518 Somerset Dr. SE
Bellevue, WA
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Barbara Braun Feb 24, 2016 13609 SE 43rd Place Bellevue WA 98006
To: Bellevue City Council Subject: Energize Eastside Call to Action
As a citizen who has watched the City Council in action regarding PSE projects for the last couple of
years, I am stuck by the level of passivity the Council has and is exhibiting concerning one of the largest,
most impactful projects facing our city.
As CENSE and other community organizations have demonstrated, the citizens are gravely concerned
about the need for and the trajectory this project is taking, and that no one but the citizens are
investigating alternatives in any serious way. Many citizens are putting a lot of time and personal money
into this. Why isn’t the Council reciprocating?
I would like to sound a CALL TO ACTION for the City Council to get proactively involved in
questioning the need for this project and for insuring that our energy future is both responsible and
forward looking by pursuing Alternative 2 – The Integrated Resource Approach, incrementally, over time,
and as it is needed.
The claim that the Council's hands are tried is bogus. Note the council played this card on the Lake
Hills/Phantom Lake Transmission project and said there was nothing they could do. Thankfully the East
Bellevue Community Council stepped up to do the right thing and they prevailed! With Energize Eastside
being so blatantly flawed and unnecessary, it seems patently negligent for the Council to passive sit by
and let this project steamroll through our community.
What can and should the Council do? Here are some suggestions:
1. Get a lawyer! Obtain a thorough independent legal opinion on your rights and jurisdiction as Council
Members;
2. Provide full comments on EIS 1 stating 1) the need for the project is not adequately established; 2)
Alternative 2 is not fully developed or vetted by independent experts; 3) the criteria for selecting
alternatives and decision making in this process is not clear and transparent; 4) require PSE to share ALL
their data and analysis, including their load flow data with the public; and 5) require an independent study
of pipeline safety and mitigation requirements be done.
3. Do not allow the EIS process to move forward with PSE selecting the wrong alternative. Pause after
EIS 1 and revisit the need for this project. Require that Alternative 2 be studied in depth and demonstrate
how it CAN meet our energy future needs. Make sure independent industry experts assess Alternative 2,
not PSE who doesn’t have the expertise or motivation to properly vet this option;
4. Build a coalition of independent advisors and get the expert advice you need to help you understand
this project. Require Stantec, or another more independent third party, to run the load flow study using
PSE data. Engage State and Federal agencies with expertise to review the need for this project and its
alternatives;
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5. Pass ordinances strengthening safety regulations and setbacks around the Olympic Pipeline in
accordance with the latest pipeline/electrical transmission colocation studies. Insure our earthquake risks
are accommodated;
6. Prepare to refuse permits to PSE. Investigate and develop a plan for this. Warn PSE that you will not be
issuing permits; and
7. Conduct a ballot measure to move PSE to a Public Utility District so citizens can insure this utility is
managed in a way that best benefits the community, not a private, for-profit company. There are many in
our state, and it may be time for us to join them.
Thank you in advance for doing all you can to do the right thing and for making Bellevue a great place to
live and work!
Barbara Braun
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To: Bellevue City Council
Below is a message for your information which I have mailed to Heidi Bedwell, Senior Planner, Land Use
Division-Development Services, City of Bellevue:
ENERGIZE EASTSIDE: COMMENTS ON ENERGIZE EASTSIDE STATEMENT (EIS) February, 2016
I am very concerned about PSE’s intention to build a large transmission line from Redmond, WA to
Renton, WA. for several reasons:
1. The need for expanded capacity outlined in Chapter 1.3 of the DEIS has been questioned by the
Lauckhart-Schiffman load-flow study dated February 18, 2016. This study indicates there are many flaws in
PSE’s assumptions. If winter emergency conditions are used instead of summer normal conditions and if
.5%/year growth for Eastside energy demand is used, demand does not exceed flow until 2058. PSE’s inflated
rate of growth of 2.4%/year indicates the capacity is not exceeded until 2027. This should provide plenty of
time to implement rapidly developing new technologies which would be much less expensive and intrusive.
It appears the real motive for PSE’s desire to expand capacity has more to do with the transfer of power to
British Columbia, thereby enhancing the profitability of PSE and increasing the return on investment for the
hedge fund owners of PSE who made a 10-year investment which anticipated high returns. These profits
would on the backs of the customers who would pay for the huge capital investment with increased rates.
2. Public safety is of primary concern. Given that we live in a seismic zone and the existing power line is
built along a gas line, the possibility of a human catastrophe is exacerbated by construction and long term
operations activities. Chapter 8.5.1.3 only mentions earthquakes during construction. What about seismic
events in the future? I am reminded of the 1999 Bellingham disaster. In addition while effects on humans is
hard to prove and controversial, why risk any adverse health effects, such as bone marrow cancer in infants
and brain cancer in adults?
3. The detrimental impact to the environment cannot be overemphasized. We are looking at the destruction
of several thousand trees and clear cutting many acres of vegetation. Bellevue and other eastside cities pride
themselves on the largely attractive and desirable living conditions that have been developed over the years.
Does it make sense to downgrade these admirable results and diminish the quality of life and the investments
in homes and public places, especially when the demand need that has been proposed by PSE is highly
suspect?

For these main reasons I urge those officials responsible for the evaluation of the Energize Eastside
Project to reject the building of the proposed energy infrastructure and turn to the more sensible
Alternative 2 – Integrated Resource Approach-outlined in the DEIS, pp2-32 to 2-49.
Furthermore, I urge the current EIS Step 1 Review to reach a conclusion and remand the final findings to
the Bellevue City Council for review and a decision about proceeding to step 2.
W. Robert Moore
4707 135th Place Bellevue, WA 98006
Tel: 425-747-1388
Email: bmooreii@comcast.net

Page 48 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16

From: amy faith [mailto:amygfaith@yahoo.com]
Sent: Monday, February 29, 2016 9:12 PM
To: eis@cense.org
Subject: Comments in support of the NO ACTION ALTERNATIVE

I am writing to support the NO ACTION ALTERNATIVE . Here is why:
1. PSE manipulated the data when doing the load study to create the appearance of need for this
project.
2. When citizen advocacy group Cense asked you to redo your load study due to suspected
inconsistencies, you refused, saying you were done doing studies.
3. When Cense asked for permission to see the data you used for your load study, you refused,
saying there was no need for anyone to review your work.
4. Instead, Cense had to go through FERC in order to gain access to your data.
5. When Cense had a load study done using the same data as you, they only got your results after
entering incorrect weather conditions, not clicking the proper boxes, adding the sale of energy to
Canada and adding unrealistic situations that would not happen at the same time in real life.
6. The project would bring in a profit of 8.9% a year for PSE , while costing customers over a
billion dollars over the life of the project.
7. Factoring in the sale of energy to Canada when the energy produced should be used to provide
power for the cities the lines are to be going through instead.
This is not the way to work with the residents who would be adversely affected by your proposed
project. All options, except that of the NO ACTION alternative would have significant negative
effects on the environment, plants, animals, and people in those neighborhoods. The combination
of over head power lines and pipeline adds even more danger. We need to work together to find
an economically reasonable solution that meets our energy needs without jeopardizing our health
or the environment.
Amy Faith
Bellevue
15210 NE 8th St
Unit D4
Bellevue WA 98007
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Energize Eastside Draft Environmental Impact Statement (DEIS) Comments
Submitted by Don Miller, 5205 Lakehurst Lane SE, Bellevue (email: donald_c_miller@hotmail.com)
I Support the NO BUILD OPTION 4 based on the deceptive representation (or flawed analysis) of need by
PSE, the outrageous environmental impacts and the inadequate consideration of viable alternatives.

COMMENTS DIRECTED TO THE CITY OF BELLEVUE AS LEAD AGENCY:
I’d like to start by acknowledging the work of the City staff to include alternatives in this DEIS that were
never considered by PSE from the introduction of Energize Eastside; namely underground, underwater
and energy efficiency options. Not only did PSE fail to consider alternatives, the company worked
aggressively to undermine consideration and feasibility of these options. Further, the members of the
Community Advisory Group (CAG) that represented municipalities and business worked in concert with
PSE to denounce and repress consideration of alternatives. Thank you to the City of Bellevue staff who
worked to include the alternatives in this DEIS.
Interestingly, what has not been considered in the Energy Efficiency Alternative are specific code
changes to the Building Code in the City of Bellevue that would ensure a sufficient power supply by
modifying the way residential and commercial buildings are constructed.

PROJECT NEED Section 1.3:
The DEIS states “PSE has determined that there is a need” As a foreign owned for profit energy
company we cannot merely accept their determination as justification to destroy our environment,
property values, neighborhood character and to burden the entire Puget Sound rate-payer base with the
enormous cost of this project. This section of the DEIS goes on to discuss the secrecy and complexity of
determining the need. While there are certain security concerns, the process is not as exotic as the DEIS
would lead one to believe. I have attended a presentation of the Lauckhart-Schiffman load-flow study
dated February 18, 2016 and found that with the appropriate security clearance and qualified engineers
to conduct an alternative analysis the engineering concepts used to determine need are straightforward
and rational. The extent to which PSE attempted to thwart this alternative analysis must be added to
the actions of this foreign owned company. Although the City of Bellevue accepted validation of PSE’s
analysis the firm the City of Bellevue hired to validate PSE’s analysis of need is a close ally and in PSE’s
pocket. In this regard, the City of Bellevue has failed to obtain an independent review of the need for
this project.
Further, the data used in the Lauckhart-Schiffman load-flow study uses the very database which PSE
supplied to the Western Electricity Coordinating Council (WECC) prior to the conception of the Energize
Eastside project. In that earlier version of PSE’s own database, there was NO NEED for this project. NO
NEED. Even in the extreme scenarios. Only after PSE altered the model to a state of substantial system
failure combined with an excessive flow of power to Canada were they able to manipulate the
database to create justification of the Energize Eastside project. The recent actions of PSE to justify this
project continue to be based on discrediting valid information while simultaneously failing to provide
any substantiation to their claims. The bottom line is what matters here and as a foreign owned power
company PSE’s only concern is profit. They are burdening generations of Puget Sound citizens with the
expense of this unneeded project as all rate-payers will bear the cost, not just the Eastside.
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SECTION 6.1 UNAVOIDABLE ENVIRONMENTAL IMPACTS:
The DEIS states pursuing the Energize Eastside project with Overhead lines will create “ significant
unavoidable adverse impacts to plants and animals.” This is probably the most important statement in
the DEIS. While the City of Bellevue has gone to great lengths to suggest they will no longer consider if
the need for the project is for energy or for profit, the analysis in this section is complete. To allow this
project to go forward would be a catastrophe to the City of Bellevue and our neighbors. We must do
everything we can to preserve the limited habitats that remain and therefore must re-evaluate the need
using the independent Lauckhart-Schiffman load-flow study.
The simple environmental analysis conducted by PSE while the CAG evaluated route alternatives
showed that over 8000 mature trees would be cut down if PSE builds overhead lines. The final project
EIS will show permanent damage to dozens of streams, hundreds of wetlands, untold wildlife, foliage
and trees. This project will devastate the remaining natural areas in our Cities. While our cities enact
countless restrictions to protect the environment they seem willing to allow this un-needed project to
proceed on the backs of the hard working taxpayers and the defenseless environment. No Mitigation
will ever replace the damage wrought by this profit motivated initiative.
SECTION 10.7.2 NO ACTION ALTERNATIVE:
This section was written based on this assumption “No Action Alternative would likely lead to
declining reliability of the electrical power supply on the Eastside” which the Lauckhart-Schiffman
Load Flow Study shows to be a distortion of fact. The projected growth in the Eastside will not stop
developers from building or people from moving here. If, in fact, there is a power supply issue it will be
managed by PSE and the developers will be long gone and the houses will be occupied. This is a red
herring that PSE has created to scare municipalities into approved this un-needed project.
SECTION 10.7.3.1.2 EXISTING CORRIDOR:
I am dumbfounded as to the purpose of Table 10-2 where it lists restrictions in Beaux Arts, Hunts Point
and Yarrow Point areas of Bellevue. These areas have never been under consideration as a part of the
Energize Eastside project. Is this boilerplate, diversion or just a waste of City resources as it has no value
in this report.
SECTION 10.7.1.14 PROPERTY VALUES:
The DEIS states ” one study prepared for The Electric Power research Institute (EPRI) titled

Transmission Lines and Property Values: State of Science (Mullins et al., 2003) was chosen for use
as the source of information for this EIS because it synthesizes and summarizes the findings of over
50 surveys and studies.”
Let’s look at the problems with this study:
(1)
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(2)

It is a consolidation of 50 independent studies and without statistical validation of
the individual studies it is merely opinion. As the DEIS quotes “no quantitative

generalizations about findings from the studies can be made with any degree of
reliability” This EPRI study masks the geographical and socioeconomic

(3)

(4)

demographics that impacted the results of these studies. It is common knowledge
that the Property values of undeveloped land increases with the introduction of
utilities whereas the value of affluent neighborhoods decline with such intrusions yet
the DEIS used a study that could provide neither of these conclusions.
The DEIS claims “land use analysis in this Phase 1Draft EIS considered effects on
property values but found them to be inconclusive” yet the Draft EIS cites 12
conclusions from the EPRI study and over half of these conclusions point to
decreased property value, increased selling times, negative opinion and other factors
negatively impacting property values. The evidence from your selected and flawed
study doesn’t even support the claim you made in the DEIS.
The DEIS makes no indication that real estate professionals were consulted to obtain
valid information about the impact of power transmission lines on property values in
affluent US communities which would have been a reasonable source to seek out.

Again, in this regard, the City of Bellevue has failed to obtain an independent analysis as the lead
agency.
SECTION 11.6.3.5.3 NEIGHBORHOOD IMPACTS:
The DEIS states “It is anticipated that 85- to 100-foot-tall steel or wood poles would be used“ which
represents new and avoidable risks to citizens and their property due to the presence of the Cascadia
Subduction Seismic Zone. Recent predictions are not “if” a big earthquake will hit in the Pacific
Northwest but “when.” An article in The New Yorker describes the likely scenario as defined by the
Federal Emergency Management Agency (FEMA)
A link to FEMA and the associated article can be found here: http://www.fema.gov/blog/2015-0715/big-one-pacific-northwest-taking-conversation-action
Introducing new risk to our communities is entirely preventable. The obvious choice is the NO BUILD
OPTION, Alternative 4.
Don Miller
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Date: 10 March 2016
To: Heidi Bedwell,
Energize Eastside EIS Program Manager
450 110th Ave NE Bellevue, WA 98004
From: Curtis Allred
13609 SE 43rd Pl
Bellevue, WA 98006
Dear Heidi,
The more I learn about PSE's deceit in the Energize Eastside project, the more infuriated I become. This
project has to be stopped. I have summarized the situation as seen by those of us following developments.
Following are details on the summary points.
SUMMARY
Financial Motivation: PSE is financially motivated to build a rate-payer subsidized power line through the
eastside. Besides being paid for by us, the customers of PSE, it will also boost the sale value of the company
and give them a 9.8% return on capital, guaranteed by the state and covered by us, the customers of PSE.
They may also be using this project to boost capacity so they can move more power to Canada, further
enhancing their potential revenue and company valuation.
Fabricated Demand: PSE is using a fabricated and flawed power simulation to try to scare residents into
supporting and funding this lucrative project. Based on a recent load flow analysis by two industry experts, one
of them a former Puget Sound Power planner, it is evident that PSE faked the input data and parameters in
their flow analysis to justify the need for the power lines.
Flawed EIS: The current Environmental Impact Study starts with the assumption that the additional power
capacity is needed, and accepts PSE's analysis as-is without question. Further, PSE has attempted to discredit
the other two EIS alternatives to the powerline, again by faking the numbers, and saying that new technology
and conservation measures will not work.
Cost: It is estimated that this project will cost PSE customers between one and two billion dollars over the life
of the project (see references). This is money that should be spent on conservation, demand side
management, and modern grid technologies. Thousands of trees will be cut down and our city will be scarred
with ugly power lines for generations to come. For us, it’s a big cost with no benefit. The only ones benefiting
are PSE executives and shareholders.
This level of deceit and opaqueness by a private company for a public works project is reprehensible. It has to
be illegal, and therefore stoppable by local governments. Otherwise we will need to take legal action against
PSE.
Please do everything possible to stop this project.
DETAILS
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Following are details on the above points.
Financial motivation:
Why is PSE so motivated to build these powerlines? Washington state policy guarantees PSE a return on
investment of 9.8% per year for infrastructure projects. A low estimate of the cost of the project is $250 million.
It will probably be higher due to complications (relocating families, dual poles in some areas, having to deal
with existing power lines, pipeline safety issues, etc.). Using the low estimate of $250M means the PSE will
charge us ratepayers $24.5M per year. This is money that could be used for energy conservation, alternative
energy sources, and modern grid technology. So they charge us $250M to install it, then bill us an extra billion
or two over the next 40-50 years. It is speculated that PSE's Australian parent company is gearing up to sell
PSE and wants to maximize its market value. In fact, the parent company's original stated intent of buying PSE
was to turn around and sell it after 10 years. Is it any wonder they're going to such lengths to force this project
through, going so far as to fabricate a study to justify the project and lying about it to the public?
Fabricated demand:
Based on a recent independent load flow simulation, it is evident that PSE faked the inputs to the load flow
simulation in these ways:
● Overstated population and demand growth
● Estimating too much power going to Canada
● Turned off 6 local power sources
● Used lower transformer ratings
● Did not take into account power line resistance
This created an invalid and impossible scenario that could only be solved by adding power lines coming from
the Cascades. Using a realistic worst-case scenario with industry-standard assumptions, the project cannot be
justified.
The above simulation "errors" are summarized below, and explained in detail in an independent study by power
industry experts Richard Lauckhart and Roger Schiffman, available on the CENSE website. Richard Lauckhart
has 40 years experience in power planning and was Vice President of Power Planning for Puget Sound Power
& Light before becoming a power planning consultant. Roger Schiffman has 23 years of energy industry
experience including simulation modeling, utility resource planning, and electricity market evaluation.
Richard and Roger gained CEII clearance from FERC, which should have granted them access to PSE's load
flow simulation data. However, PSE rejected their request, saying they did not have a "justifiable need" for the
data. (CEII is intended to protect against criminals and terrorists, not citizens trying to validate a power study.)
So Rich went to FERC who gave him the data PSE submitted for the WECC Base Cases. They ran this data
on the industry standard load flow analysis simulation software and published their findings in the report: Load
Flow modeling for Energize Eastside, by Richard Lauckhart and Roger Schiffman, February 18, 2016.
Summary of the above 5 "errors" in PSE's simulation, detailed in the Lauckhart/Schiffman report:
Overstated population and demand growth: PSE projected 2.4% growth per year which is way higher than
other estimates by governments and agencies. PSE themselves forecast 0.5% to the WECC.
Too much power going to Canada: PSE ran the simulation with triple the WECC base case of 500 MW,
amping it up to 1500 MW for their scenario. Why would we be transmitting three times the normal power to
Canada during an emergency? Normal procedure during a power emergency would be to cut all power to
Canada.
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Turned off 6 local power sources: With the local power sources turned off, more power distribution burden
was transferred onto the high voltage long distance power lines. The rationale for turning off 6 local power
generation stations could not be explained by independent power industry experts, including Richard Lauckhart
and Roger Schiffman. PSE will of course not explain. Still, the above errors cannot fully justify the power line.
Richard and Roger suspect altered the simulation data in other ways:
Used lower transformer ratings: They seem to have used "summer normal" instead of the much higher
"winter emergency" value for transformer ratings. The summer normal rating is only 700 MW, while the winter
emergency rating is 950 MW. Did not take into account power line resistance: It appears that they turned off the
power-line resistance aspect of the simulation to make the flawed simulation run. Otherwise the power from the
Cascades would show too much voltage drop, resulting in brownout, and the simulation would fail.
Environmental Impact Statement flaws:
The EIS accepts PSE's flawed justification study and assumes the power problem needs to be solved. Since
the justification is not valid and the need does not exist, the "No Action" alternative should be chosen and EIS
halted.
Comments on the EIS Alternatives:
Alternative 1 is the power line option. It is based on a fraudulent power analysis, and therefore invalid. PSE
should be punished and fined for their deception and this alternative thrown out.
Alternative 2 calls for technology and conservation solve future energy shortfalls. This was rejected by PSE as
infeasible based on outdated data and PSEs inexperience in this area. It needs to be revisited by experts in
new conservation, generation, and distribution technologies, not by PSE who has every motivation to disqualify
it to justify their lucrative power line project.
Alternative 3 originally called for simply adding transformers. But PSE demanded that power lines be added to
this alternative, thus making it less attractive. The solution does not actually require new transmission lines.
Those transmission lines are only needed to supply Canada with an inflated power estimate (triple the base
case as explained earlier).
The "No Action" alternative is the only sensible choice at this time. There is no short term need for increasing
power capacity, and Alternative 2 can be revisited and implemented on a gradual timeline.
Cost:
Including the hundreds of millions of initial cost, the project will cost taxpayers and ratepayers many times more
in subsequent years. The "Energize Eastside Economic Analysis" study (on CENSE website) estimates $1.5B
to $2B over the life of the project. In addition, property values will decrease, impacting homeowners and
reducing property tax revenues. An estimated 8000 trees will be removed over the length of the power line. Our
neighborhoods will be scarred with the loss of trees and ugly industrial power poles and lines dominating the
skyline.
Legal issues:
It appears that PSE is exploiting a weakness in the Washington state law and regulatory process. According to
Richard Lauckhart, PSE would not be able to exploit the public like this in California and most other states due
to stricter oversight. PSE's deception and fraud in Washington has to be considered criminal! The energy
system is public works infrastructure. I refuse to believe PSE is legally able to deceive and exploit the public in
this way, and to be so opaque as to not reveal their simulation data.
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I urge you to halt the EIS process and investigate these matters thoroughly.
Thank you,
Curtis Allred
13609 SE 43rd Place; Bellevue, WA 98006
References
● Lauckhart-Schiffman Load Flow Study:
http://cense.org/LauckhartSchiffman%20Load%20Flow%20Study.pdf
● CENSE: http://cense.org
● Energize Eastside Project Phase I Draft Environmental Impact Statement:
http://www.energizeeastsideeis.org/draft-eis.html
Energize Eastside Economic Analysis: http://cense.org/Lifetime%20Cost.pdf
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From: Barbara Braun [mailto:bbraun@stratery.com]
Sent: Sunday, March 13, 2016 4:52 PM
To: info@EnergizeEastsideEIS.org
Cc: eis@cense.org; Barbara Braun <bbraun@stratery.com>
Subject: Energy Eastside DEIS Comments

Barbara Braun
CENSE Member
13609 SE 43rd Place
Bellevue WA 98006

Note this document was submitted to info@EnergizeEastsideEIS.org on March 13, 2016. One supporting file
was attached for the public record. The file contains a “sticky note” with my name and physical address to
assure these documents are added to the public record:

· Criteria for Pipelines Co-Existing with Electric Power Lines.pdf
The following comment pertains to Chapter 12: Recreation
Alternative 1A claims that “If transmission lines are located in recreation sites they could impact recreation
users.” This statement is false and misleading. Parks that would be substantially impacted include
Viewpoint Park, Kelsey Creek Park, and May Creek Park. It appears
Forest Hill Neighborhood Park, Sierra Heights Park would be eliminated altogether. Further community
programs such as the farm at Kelsey Creek would have to be shut down or moved in order to prevent
safety issues.

The DEIS claims “There would be permanent loss of vegetation, including trees, because a 230 kV
transmission line would require a cleared corridor of 120 to 150 feet wide (or up to 50 feet of clearing
where the existing PSE easement is used).” The DEIS needs to reassess the amount of ROW needed to
meet current day safety standards for utility corridors with transmission and pipeline co-location and its
impact on park lands.
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While the DEIS admits the following, there is no off setting measure or cost provisions added to
Alternative 1A - “Impacts from vegetation loss would be considered significant if there is a permanent
conversion of vegetation type (e.g., from forested to low-growing vegetation) that would substantively
change or negatively impact the
scenic nature of a recreation site. In recreation sites where there is a permanent conversion of
vegetation type, a loss of habitat for animals that may use these areas would result, which
could reduce user enjoyment. In addition, benches, playground equipment, gazebos, or other
structures may be removed underneath the transmission lines. Visitors may avoid a recreation
site if it no longer offers the amenities they previously used at that site. Refer to Chapter 6
and Chapter 11 for further description of potential impacts to plants, animals, and visual
quality.”
The DEIS does fails to address at all: the safety issues for children and other park users and the cost to
insure the safety of parkland users that Alternative 1A runs through: the impact to the quality of life of
adding industrial blight and environmental destruction to our parks and recreational corridors; the impact
of eliminating certain “unsafe” recreation activities such as kite flying, and the expansion of severely
impacted lands from the clearing of native plants, habitat elimination and unmaintained ROW corridors
that invite invasive species, dumping and other pollution, and inappropriate uses such as homeless
encampments. There is plenty of evidence around our state that substantiate these concerns and from
which the cost and significant impacts can be assessed.
The DEIS needs to more accurately assess the loss of recreation acreage and utility in Alternative 1A and
add the cost of replacement park lands within community boundaries into the cost and add this cost into
Alternative A1 and also reassess the significance of this impact compared to other alternatives such as
Alternative 2 which would have the flexibility to locate infrastructure away from park lands and would
require less clearly and environmental destruction.
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From: Kathleen Sherman [mailto:kathleen.sherman@comcast.net]
Sent: Wednesday, March 09, 2016 4:27 PM
To: eis@cense.org
Subject: Draft EIS comment
I have questions about this for- profit utility’s [PSE] evaluations of need and cost of this project because
it is owned and associated with the Australian business MacQuarie. Three reason is that :
1.MacQuaries other questionable projects
2. A 2014 inquiry by the Australian Senate called for the Australian Securities and Investments
Commission "to put Macquarie Group's financial planning unit under 'intensive surveillance,'" according
to the Sydney Morning Herald. The inquiry was sparked by reports of "misconduct by financial planners
at the Commonwealth Bank," but concerns about financial practices spread beyond Commonwealth.
The Senate report stated, "The committee is concerned with the efficacy of the enforceable undertaking
entered into as a result of serious compliance deficiencies within Macquarie Private Wealth."[11] About
the inquiry, the Australian Financial Review reported that "Macquarie Group’s private wealth unit [was]
accused of not co-operating with the Senate committee that delved into unethical financial planning
-practices at the Commonwealth Bank of Australia."[12]
3. Is this construction project part of plan to pay off debts acquired with the purchase of PSE and not a
benefit for consumers?
“In 2008, Macquarie and a group of Canadian pension funds purchased Puget Sound Energy (PSE), the
largest energy company in Washington, which provides electricity and natural gas to Seattle and the
surrounding area. The Macquarie-led consortium purchased PSE from its shareholders for $7.4 billion,
which was financed in large part by borrowing $4.2 billion. Commentators worried from the beginning
of the transaction that Macquarie’s heavy borrowing would “saddle Puget Energy with debt, sapping its
financial standing and creating pressure in the future to raise rates.”[56] The Washington Utilities and
Transportation Commission staff and the Public Counsel Section of the Washington state Attorney
General’s Office also opposed the transaction during its initial stages due to the large amount of debt
financing. Public Counsel Section Chief Simon Fitch warned “at the same time, customers have no
assurance that capital for infrastructure will be any more available or affordable than without the
merger. Consumers appear to get little or nothing in return for the increased financial risk.”[57]
http://www.sourcewatch.org/index.php/Macquarie 3\9\2016 12:11 pm
Kathleen Sherman
4741 132nd Ave SE
Bellevue WA 98006
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2/27/16
David McCray
6815 Ripley Ln SE Renton, WA 98056-1529

I believe the flow studies that were used to justify the "Energize Eastside project" were flawed and
consequently incorrect alternatives and conclusions are being presented. PSE has refused to provide
information to clarify the assumptions used in their flow study. In addition, a load flow study was
produced by Lauckhart-Schiffman that reaches significantly different results and they have offered the
study to PSE who has refused to enter into discussions regarding the discrepancies.

Essentially, PSE has based their flow study on several significant faulty assumptions. The winter season
is the peak period of usage in our region. However, the PSE load flow study does not appear to use the
winter seasonal ratings for critical transformers in the study. The winter ratings are significantly higher
than summer ratings and consequently using the incorrect season causes a significant understated
distortion in capacity.

In addition PSE did not reflect utilization of local generator capacity in their load flow study. Again this
significantly distorts and understates the projected capacity.

Another aspect of the PSE study that makes no sense, is they actually show the flow to Canada
increasing during local peak season needs. There is no requirement for PSE to transfer power to Canada
and that faulty assumption falsely increases apparent usage in the local area.

The Laukhart-Shiffman load flow study was prepared with corrected assumptions and they have offered
to make that study available for review and discussion. This study needs to be followed up on.

PSE is a foreign "for profit" company who has a clear profit motive for distorting the load flow results
and getting the project approved for a guaranteed near 10% rate of return. The process and proposal is
outrageous and the brakes need to be put on to get to the truth behind the numbers.

As far as alternatives presented in the EIS, only Alternative 2 - Integrated approach is justifiable. This
alternative is safe and cost effective. It is better for the environment as it preserves thousands of trees,
reduces carbon emissions, and provides for improved appearance of our neighborhoods.
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I understand PSE sold the Shuffleton power plant in recent years. This reduction of local production
capacity has the effect of reducing the local energy supply and narrowing the margin between peak
demand and available resources.

PSE obviously has a plan to make significant profits for it's foreign shareholders. It doesn't seem right
for PSE to pocket the proceeds from selling the local power plant and turn around and try to falsely
justify the need for local ratepayers to pay for investing in increased capacity.

PSE should be required to put the proceeds from the Shuffleton power plant back into additional power
generation capabilities in the local market place. Local rate payers paid for the Shuffleton plant and PSE
should not be allowed to sell off the asset and reduce important local power generation capability.
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Comments submitted by Sally McCray on 2/27/16.

Comment #1
I support and endorse Alternative 2, an Integrated Resource approach. It is cost effective (a lifetime cost
of 1.4 - 2 billion to rate payers is outrageous!), more reliable, better for the environment, smart and
secure. The only objective it doesn't meet is making the PSE owners more money via the WUTC 10%
investment boondoggle. When can we rate payers get in on that deal? Oh, right, it is the unfortunate
rate payers who get to PAY PSE the 10% for 30 years. No wonder they found a need and then proposed
the costliest "solution" possible.

I believe that if a need for an additional transmission capacity is revealed, in the next 40 years, over and
above what the Integrated Resource approach can provide, then and only then should a massive
upgrade to a utility corridor running through a heavily populated area. Transmission to Canada and
California can easily happen on the east side of the Cascades. Transmission to benefit the Eastside, only,
should run on one of the two North South corridors already in existence, starting with the substantially
unused 230kv corridor owned by Seattle City Light.

Comment #2
I believe the need for this massive project does not exist. PSE cooked the books to come up with an
analysis demonstrating the need. Bellevue, to their credit, hired an independent consultant. However,
the City Council is made up of ordinary folks and politicians, who are easily misled in a billion dollar
game with a corporation with millions to spend on marketing. Thus the independent consultant was
hired to do the wrong job, review PSE's calculations. NOT to do the more important work of reviewing
the assumptions. You've heard the term garbage in, garbage out? That is what Bellevue got for their
money, they didn't ask the right question.

Fortunately, others did ask the question. And when their assumptions were different than PSE's? PSE
refused to explain their assumptions. For example, why did they assume so much more load going to
Canada than required? PSE has said time and again that this is a local project, yet they tripled or even
quadrupled the load to Canada in their peak demand calculation. Why would they assume this load
going to Canada on during peak demand locally? There is no requirement to continue that flow during a
peak demand time - a time that might not last any longer than a few hours to a few days at most.
Garbage in, garbage out.

As another example, why isn't there an assumption of a peaker station or two, supplying power in peak
demand times, like the old Shuffleton station? It doesn't take a EE degree; it is just common sense that
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the management of power delivery would include a peak demand generator or two. It is the low cost,
reliable, smart alternative. If we didn't know that PSE had its rate payer's interests at heart, it would
almost seem PSE was planning, even then, to "need" to build a giant project to increase return on capital
for the private corporation, at the expense of rate payers on the Eastside. I wonder how the sale of that
asset was justified? Probably that there was no conceivable need for power generation to support the
Eastside - quite the opposite of what they are saying now. Can we see those records and learn for
ourselves? Regardless, a reasonable need analysis should assume at least two peak demand generation
facilities.

Independent analysts should be hired to review all the PSE "need" assumptions, and justifications for
those assumptions. How is the 205MW shortfall in the EIS calculated? Why are there so few
transformers in PSE's calculations? (They are a low cost, proven alternative).

PSE should comment on the Lauckhart-Schiffman Load Flow Study. Respected industry experts Rich
Lauckhart and Roger Schiffman ran computer simulations of the need for PSE's "Energize Eastside".
They used the same industry software that PSE uses. Their conclusion: PSE is using an impossible
situation to try to scare residents into funding a billion-dollar project. In other words: garbage in,
garbage out.

PSE should be required to reveal the rational for its assumptions. In the medical field, no one takes a
study seriously unless it is peer reviewed. Even the best make mistakes. It is the best way to avoid:
garbage in, garbage out.
Comment 3
Alternative 1, Option A should be avoided due to the huge and significant adverse impacts to people
who live near the project. Chapter 11.6.3.5.3 states that permanent clear zones would be required for
Alternative 1, Option A. This is not consistent with Eastside esthetic values, anywhere but in downtown
areas. (Where transmission lines are always underground). Alternative 2 would have much fewer land
use impacts and is thus preferred.

The only worse alternative to Alternative 1, Option A would be to put the transmission lines in an area
that didn't already have transmission lines.

Comment 4
This project is not needed and should be rejected. The Northwest Power Plan report, dated Feb 2016,
states that even though the population is forecast to grow..."the region's electricity loads are expected
to stay at the current level....continuing a 20 year trend of low load growth"
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PSE's own annual reports, found on the SEC website support this conclusion, power demand has been
decreasing; peak demand for PSE was in the winter of 2009.

The Wall Street Journal, New York Times and other respected periodicals have all reported that
electrical demand is decreasing all around the country. At the same time, alternatives to ever more
wires are being developed. It is outrageous that a project like this would be approved for a "potential"
demand that may never materialize, with the most expensive and environmentally destructive solution
possible. The only people this could make sense to sit in the PSE board room or stockholders meeting.
It makes absolutely no sense for PSE rate payers.

Sally McCray
6815 Ripley Ln SE Renton, WA 98056-1529
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----- Energize Eastside Draft EIS Comment ----James Loring
1815 153rd Avenue South East
Bellevue, Washington 98007-6141
I would urge you to adopt Alternative 4, “No Action.”
There is enough documentation submitted in this EIS process to cast doubt
on the assumptions Puget Sound Energy has made in its rationale for this 8
mile, 230,000-volt transmission line and has failed to identify all adverse
environmental impacts resulting from this proposal.
It has been asserted by local community groups and private experts that
PSE has been less forthcoming in providing the rationale or data for its
assumptions. Indeed, nationally recognized power and transmission planners
have been unable to duplicate PSE's modeling under the assumptions the
PSE has made in justification of this project.
The Lauckhart and Schiffman report submitted for your consideration
indicates decades will pass before demand exceeds supply capacity for the
area under study. PSE appears to be using a summer rating capacity for its
transformers during a winter peak scenario. The winter rating is up to 31
percent higher, significantly increasing the capacity available for winter peak
demand. PSE Further, the project proponent assumes little or no generation
in the Puget Sound area while continuing transmission to Canada in the
event of major disruption or winter peak scenario.
Puget Sound Energy's faulty assumptions permeate this proposal. Its
justifications for the necessity of new power lines unfounded. While building
major regional electrical transmission infrastructure through residential
neighborhoods destroying some 8,000 tress, promoting blight across public
parks, wetlands, and recreational facilities, it does nothing to bring the Puget
Sound region's power grid to any semblance of the “Smart Grid” of the
future. It is simply ignored in the assumption stringing more wire is the
future. We deserve better.
The “No Action” Alternative 4 is the best course at this juncture. It's time
Puget Sound Energy went back to the drawing board, seeking a more
collaborative approach with the local jurisdictions and community groups
such as CENSE.
----- Energize Eastside Draft EIS Comment -----
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-----------------------------------------------I have been a resident of the Olympus neighborhood for nearly 28 years. I have serious objections to
Alternative 1 of the PSE Energize Eastside project. My primary objections are Safety Concerns and
Neighborhood Character.
Clearly, safety is the most critical requirement for any action taken to address power needs in this area.
Alternative 1, Option A introduces a high risk of explosion and/or fire both during construction and in
the on-going operation of co-located power, gas, and potentially natural gas lines. This is well
documented in the report from Dr. Frank Cheng. As stated in the DEIS, PSE workers have knowledge of
the risks and we have regulations in place, however, we know that accidents do occur. Only last week,
there was a natural gas explosion in Greenwood, destroying multiple businesses.
In section 11.1.2 of the DEIS, Property Values are briefly discussed. Relying on the technical designation
by the King County Assessor of what properties have a view that affects the value of the property does
not even touch the impact of a neighborhood forced to view massive towers of from 85-135 feet ripping
through the development. Not only are they unsightly, but they also “look” dangerous. Alternative 1
will have a significant negative effect on property values for the homes that remain and that assumes
that current properties surrounding the affected areas could even be sold. In section 11.2.9 of the
document, the Newcastle plan states that power is to be provided that is aesthetically acceptable to the
community. This alternative violates that requirement.
Section 2.5 of the DEIS provides the benefits and disadvantages of delaying the proposal, which could
easily be applied to taking the steps identified in Alternative 2. All benefits identified are key and
important. The most dramatic impact of the delay is that major investments would be avoided prior to
actually identifying if they are even partially needed. There are only 2 disadvantages identified. First,
power outages could develop over time. Given the results of the Lauckhart-Schiffman Load Flow Study,
this appears very unlikely, especially given the conservation steps suggested AND rewarded by PSE. The
second disadvantage is that development would be discouraged with the risk of power outages.
Development would be discouraged even more from unsightly and dangerous massive power lines built
through the neighborhoods.
Given the risks, impacts, and unproven need of this project, it is my strong belief that Alternative 2 could
be implemented over time to satisfy all power requirements of the area without destroying the
character of the Eastside. I would be most interested in reviewing the business case for this project,
which is not part of the DEIS.
Sincerely,
Tamra Kammin
8604 129th CT SE
Newcastle, WA 98056

Page 86 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16

March 14, 2016
Energize Eastside EIS
Puget Sound Energy has proposed a new transmission line that runs from Renton to
Redmond based on 1960’s technology. However this is 2016,
and today the rules are different.
One example of the differences was demonstrated in a recent meeting
between the community and PSE: PSE showed their slide show and
a member of the community asked to see the data that supported one
of PSE claims on the charts. He was told that PSE could not provide
the data to him until he gets clearance from the Department of Homeland
Security.
We have been told that the United States needs to protect our critical
infrastructure against the threat of terrorism. We have seen major changes
implemented toward meeting this goal. One spectacular example
is the new Highway 93 bridge over the Colorado River which bypasses the road over
the
top of Hoover Dam in Nevada. Cars are no longer allowed on the top of this and other
dams.
So in the interest of national security which is better:
a new transmission line encased in concrete and buried underground, or a new
transmission line
dangling on the top of a 130 foot steel pole? In addition PSE insists putting
lighting on top of these new poles in some places making them greater targets.
Thank you for your consideration.
Richard Bateman
4565 135th Place SE
Bellevue, WA 98006
(425) 747-7775
rebateman@msn.com
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This letter is intended to reach the Bellevue City Council, The Bellevue City Manager and the Energize
Eastside EIS Management:
From:
Barbara Braun
13609 SE 43rd Place
Bellevue WA 98006

Dear Leaders,

This is your time. This is your day to step up. This is the opportunity you dreamed of when you
entered your position of public leadership. Now is your time to demonstrate you truly are a
leader! That you are a true American and a true leader in ensuring Truth, Justice and Quality of
Life for all.
The citizens of Bellevue are calling you to lead and adjust the Energize Eastside process so that is not
rigged in favor of the corporations (PSE and British Petroleum) but represents the true needs of the
citizenry you represent and work for. The Energize Eastside CAG and EIS process have not adequately
established the need for this project or the alternatives described in the DEIS. The public has voiced
concern about this for several years, since the beginning of the process, and they have spent their own
money and time to retain independent industry experts to conduct independent studies that have
brought more realistic assessments of need and alternatives. The citizens have done this because our
leaders have not. The current process is so flawed and biased in favor of the VERY costly and VERY
dangerous Alternative 1A PSE wants that it should be thrown out and restarted with a new and
independently verified assessment of need that is aligned with state and regional authorities using a
new, publically transparent Load Flow Study. Alternative 1 needs to be reassessed using a more
complete assessment of impact and cost, as well as adherence to contemporary safety requirements for
collocating transmission lines with gas pipelines. Also a new, more contemporary Alternative 2 should
be formulated in a new DEIS that is independently designed and assessed by renewable/alternative
energy industry experts and not by PSE. Last, Bellevue City Council, and the other City Councils involved,
need to update their land use and safety laws to reflect contemporary safety requirements for
collocating transmission lines and gas pipelines prior to any planning or permitting of a project with this
level of risk to the public safety. Further laws and oversight processes need to be put on place to insure
PSE and BP Olympic Pipeline comply with these laws and requirements and are penalized for noncompliance. Without this, it would seem that the City of Bellevue, as well as other Cities considering
Energize Eastside, are grossly negligent in their duty to protect the public's safety.

This is your time. This is your day to step up. This is the opportunity you dreamed of when you
entered your position of community leadership. Now is your time to demonstrate you truly are
a leader! That you are a true American and a true leader in ensuring Truth, Justice and Quality
of Life for all.
Thank you!
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From: Loretta Lopez
Sent: Monday, March 14, 2016 4:05 PM
To: HBedwell@bellevuewa.gov; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPSED PSE Project/Citation to federal standards

The DEIS states that based upon federally mandated planning standards PSE analysis found the existing
transmission lines could place Eastside customers at risk of power outages. Page 1.2
There is no footnote which sets forth the citation to the federally mandated planning standards. The DEIS
should contain a specific citation to the federal standards. The reason: Then all readers can go directly to
the source and read the standards.
What is the specific citation to federal standards?
Loretta Lopez
Bridle Trails Community Club, Vice President
CENSE Member
13419 NE 33rd Lane Bellevue WA 98005
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On Mon, Mar 14, 2016 at 5:00 PM, Don Marsh <don.m.marsh@hotmail.com> wrote:
Dear EIS Officials,
Attached is a document which endorses a new alternative developed by EQL Energy,
an expert in the design of forward-thinking, cost-effective smart grid technology and
policies. The document also points out shortcomings in the design and evaluation of
Alternative 2 in the Draft EIS.
We believe that the EIS cannot fulfill its goal of fairly comparing the impacts of the
Energize Eastside project and alternatives without an accurate formulation of those
alternatives. Therefore, we ask that “Alternative 2.B” be added to the EIS and
evaluated by independent experts with knowledge of smart grids, demand response,
electrical efficiency, distributed generation, energy storage, etc.
Sincerely,
Don Marsh, President
CENSE.org
My address is: 4411 137th Ave. SE, Bellevue, 98006
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Attachment from Don Marsh 3/14/16:
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From: Loretta Lopez
Sent: Monday, March 14, 2016 5:43 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/1.5 paragraph 4
According to DEIS, the set of facilities is proposed in order to address a deficiency that PSE has identified
by PSE through its system planning process. Page 1.1
The DEIS states that the deficiency is based upon a number of factors. Page 1-5. The DEIS continues
that deficiency arises from growing population and employment, changing consumption patters
associated with large buildings, more air conditioned space and a changing regulatory structure that
requires a higher level of reliability than what was required in the past. Page 1.5. Paragraph 4.
What is the basis for the statement regarding changing patterns of consumption associated with larger
buildings?
What is the source of information regarding more air conditioned space?
What are the specific regulatory changes that require higher reliability than what was required in the past?
What is the specific set of citations?
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member
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From: Loretta Lopez
Sent: Monday, March 14, 2016 6:40 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/RCW/WAC Need
The DEIS states that the EIS will not be used to reject or validate the need for the proposal. Rather, the
EIS is intended to identify the alternatives that could attain or approximate PSE’s objectives at a lower
environmental cost and disclose potential significant adverse environmental impacts associated with all
alternatives identified. Page 1-5
If the information cannot be validated or checked then this means that PSE’s assertions cannot be
questioned. If this were the case, that citizens cannot question PSE assertions, then it would be
impossible to suggest or assess Alternatives. The reason: One cannot determine a solution to a problem
if one cannot understand the problem or analyze the problem. This is inconsistent with the purpose of
SEPA.
What is the citation to the RCW or the WAC which supports the statement that “the EIS will not be used to
reject or validate the need for the proposal?
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member

Page 127 of 194

CENSE - Energize Eastside DEIS Comments 3/14/16
From: Loretta Lopez
Sent: Monday, March 14, 2016 6:15 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/Page 1-5 P 5/Growth
The DEIS states that the population of the Eastside is expected to grow at a rate of approximately 1.2
percent annually over the next decade and employment is expected to grow at an annual rate of
approximately 2.1 per cent, a projection based upon internal forecasting conducted by PSE. Page 1-5
paragraph 5.
The DEIS continues and states that PSE used demographic data based upon based on U.S. Census
Information and the Puget Sound Regional Council. Page 1-5
Both organizations publish many reports. What is the specific document or report published by the U.S.
Census Information and the Puget Sound Regional Council that PSE relied upon? Did anyone other than
PSE employees review the information which formed the basis of PSE’s assertions as set forth above
regarding population growth? If so, who reviewed?
The DEIS further states that PSE relies on Moody’s Analytics U.S. Macroeconomic Forecast, a long term
forecast for the U.S. Economy with adjustments for PSE’s service territory using equations that relate to
national to regional conditions. Page 1-5.
What is the date and year of the Moody’s Macroeconomic Forecast that PSE relied upon? What
equations did PSE use to relate national to regional conditions? Did anyone other than PSE employees
review the equations and check the results that PSE used to relate national to regional conditions? If so,
who reviewed?
Did anyone other than PSE employees review the information which formed the basis of PSE’s assertions
as set forth above regarding population growth? If so, who reviewed?
The DEIS continues with local economic data are provided by the Washington State Department
Employment Security Department, U.S. Bureau of Labor Statistics and Bureau of Economic Analysis, and
local organizations such as the Washington Builders Association. Page 1-5
What are the citations to the specific information or reports that PSE relied upon?
The DEIS states: “This forecast is based upon the assumption that economic activity has a significant
effect on energy demand. Given the nature of expected development, PSE has projected that electrical
demand will grow at an annual rate of 2.4 percent.”
Is “forecast” stated in the DEIS statement above referring to PSE’s population forecast. PSE’s
employment forecast, PSE’s energy demand forecast?
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member
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From: Loretta Lopez
Sent: Monday, March 14, 2016 7:32 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/Authority for Phased EIS
The DEIS states that the Phase 1 Draft EIS broadly evaluates the general impacts and implications
associated with feasible and reasonable options available to address PSE ‘s identified objectives for the
project. The evaluations conducted during Phase 1 to will be used to narrow the range of alternatives for
consideration in Phase 2 Draft EIS. Section 1-2, page 1-4
The City of Bellevue’s decision to refusal to issue a Final Decision after Phase 1 prevents citizens from
addressing the problem regarding the lack of appropriate Alternatives and to assess the big picture issue
of Need until end of Phase 2. The decision to conduct the EIS in consecutive phases without a Final
Decision after Phase 1 is an unwise use of time, energy and taxpayer and rate payer’s money.
What is the specific citation to an RCW or WAC which supports the basis of the City’s decision to conduct
the EIS in this manner?
The DEIS continues and states that the Phase 2 Draft EIS will be a project level evaluation, describing
impacts a site specific and project- specific level. Section 1-2. page 1-4.
I assume that this statement means that the citizens will know the exact route and will know exactly which
trees will be cut. PSE, however, has not yet filed an application for a permit for this project. And according
to Carol Helland, City of Bellevue, PSE will not file an application until PSE applies for a conditional use
permit. See email 3/11/16 from Carol Helland.
How will the citizens know the project specific details of the proposed project if there is no application
filed? How can PSE assess the information submitted in Phase 1 and plan to issue scoping for Phase
2 on April 8 in such a short amount of time? Is this possible due to the lack of specific information? If so,
then why have citizens been told that the site specific details will be addressed in Phase 2?
************************************
From: CHelland@bellevuewa.gov [mailto:CHelland@bellevuewa.gov]
Sent: Friday, March 11, 2016 7:39 PM
To: Loretta Lopez
Subject: Re: PSE Application

PSE filed an application for an EIS, which is customary for a project that ends up with a
determination of significance. They have not formally submitted for a conditional use permit
(which will be required once the EIS is complete).
Once a application for a conditional use permit is filed, a notice of the application will go out
broadly. Hope this information is useful.
Carol Helland
On Mar 11, 2016, at 7:08 PM, Loretta Lopez <loretta@mstarlabs.com> wrote:
Carol,
I assume that PSE has not yet filed and application. Is this correct?
Would you let me know as soon as PSE files an application.
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Thank you.
Loretta
**********************************
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member
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From: todd@MATADORTECH.COM [mailto:todd@MATADORTECH.COM]
Sent: Monday, March 14, 2016 6:37 PM
To: info@energizeeastsideEIS.org; council@bellevuewa.gov
Cc: Don Marsh <don.m.marsh@hotmail.com>; Larry Johnson <larry.ede@gmail.com>; Janis Medley
<jpmedley@mac.com>; sdofour@aol.com; Richard Kaner <thekaners@comcast.net>; Richard
<lauckjr@hotmail.com>; info@cense.org; todd@matadortech.com
Subject: Energize Eastside draft EIS comments from Todd Andersen & Jennifer Steinman
To: Bellevue City Council and City of Bellevue Energize Eastside draft EIS staff
From: Todd Andersen (MS Electrical Engineering, BS Mechanical Engineering) and Jennifer
Steinman (MS IT/ED – Stanford University)
Address: 4419 138th Ave SE, Bellevue WA 98006
Attached: PDF of comments on Draft Energize Eastside EIS
Please accept my apologies in advance for not having the time to clean up the attached
written comments as the 42 day comment window is so short and there is so much wrong
with the Energize Eastside draft EIS.

Anybody have a copy of the Olympic Pipeline break disaster plan?
On the very last page of the attached doc is a picture of the damage from the 2010 San
Francisco metro natural gas explosion, San Burno, that went up mostly into the air, unlike what
an Olympic pipeline break will do. Its jet fuel being liquid will spread horizontally and rush
downhill. Even with automated shut off the jet fuel could easily result in the burning of
hundreds if not thousands of homes unlike the natural gas pipeline explosion in San Bruno CA
fire which killed 8.
Having personally conducted fire protection testing on the V-22 Osprey, it takes AFFF “A triple

F” (Aqueous Film Forming Foam) to put out a jet fuel fire. And putting out just 40 gallons of jet
fuel is not easy, even with prepositioned and built in fire fighting equipment on our testing pads
it could take 20 minutes to put out 40 gallons. Using water just spreads the fire. AFFF works
great if you have enough of it and there is no wind. Given the size of the Olympic pipeline it is
going to take a lot of AFFF equipped fire trucks at all the local firehouses. The stuff at SEATAC
will be too late to help.
Todd Andersen
425-449-8889
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From: Curt [mailto:curtallred@hush.com]
Sent: Monday, March 14, 2016 5:48 PM
To: info@EnergizeEastsideEIS.org
Cc: eis@cense.org; Curt@hush <curtallred@hush.com>
Subject: Comments on Energize Eastside Phase 1 Draft EIS - Pipeline Safety

To:

Heidi Bedwell, Energize Eastside EIS Program Manager
450 110th Ave NE
Bellevue, WA 98004

From:

Curtis Allred
CENSE member
13609 SE 43rd Pl
Bellevue, WA 98006

Subject: Comments on Energize Eastside Phase 1 Draft EIS - Pipeline Safety

Date:

14 March, 2016

The EIS does not adequately address safety issues related to powerline and
pipeline co-location. Pipeline safety issues related to co-located High Voltage AC
(HVAC) lines are serious and well known in the pipeline industry, yet are barely
mentioned in the Draft EIS document.
The EIS must address and provide mitigation for issues raised in the 2 documents
cited below. It must also state the potential for a major disaster, and that the City
of Bellevue has said that it does not have sufficient emergency response
personnel and resources to deal with a pipeline explosion.
Documents:
1. The INGAA document "Criteria for Pipelines Co-Existing with Electric Power Lines"
(http://www.ingaa.org/File.aspx?id=24732) lists five criteria that determine the risk of accelerated corrosion
when pipelines and transmission lines are located in close proximity. When the Olympic pipeline is paired with
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PSE’s proposed transmission line, at least 4 of the 5 risk criteria are raised to the highest level of risk. It
considers a co-location length of 5000 feet or more to be "high risk". The co-location distance for Energize
Eastside power lines and the Olympic Pipeline will be 20 times this high-risk threshold! This seems like a major
red flag that must be addressed by the EIS.

2. Dr. Frank Cheng, an internationally recognized pipeline safety expert created a report "Olympic Pipeline"
(http://cense.org/Olympic%20Pipeline.pdf) which considers the safety risks of putting high voltage transmission
lines so close to petroleum pipelines. He describes 3 mechanisms by which High Voltage AC adversely effects
the integrity and safety of buried pipelines that are collocated with electric power lines, all of which are able to
result in pipeline failures.

___
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From: Loretta Lopez
Sent: Monday, March 14, 2016 7:08 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/Request for clarification
Don Marsh, President of CENSE has repeatedly asked for information from PSE supports PSE’s
assertions about Need. See stream of email messages attached below to this email. Email from Don
Marsh to Jens Nedrud 1/18/16, 1/25/16, 1/26/16 and 1/29/16,
PSE bases, in part, its refusal to provide information upon CEII requirements. Section 1-3, page 1-4.
Citizens cannot assess PSE’s assertions of need without the access to information. The City states it
cannot release the information. See email 2/23/16 message from Carol Helland to Loretta Lopez in email
stream below.
I request that the City of Bellevue, determine a method for providing the information that Don Marsh has
requested in his emails which are forth below.
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member

From: CHelland@bellevuewa.gov [mailto:CHelland@bellevuewa.gov]
Sent: Tuesday, February 23, 2016 3:08 PM
To: Loretta Lopez
Subject: RE: PSE Refusal to provide information#2

Apologies Loretta for the delay. The issue that you raised about information sharing was previously
responded to as part of the City Attorney’s reply to Rich Aramburu. Specifically, the City Attorney
included the following information in her October 23, 2015, letter.
4. Access to Critical Energy Infrastructure Information
Stantec plays an important role on the EIS team as reviewer of the utility planning and operations
information associated with PSE’s electrical utility system that is protected as Critical Energy
Infrastructure Information (as such term is defined in 18 C.F.R. 388.113 or as amended, otherwise
known as CEII). The City is precluded from releasing un-redacted utility planning and operation
information protected by federal law, therefore we are unable to comply with your request that we
produce the CEII document related to this project. This does not mean that the information is
unavailable to your clients. The information reviewed by Stantec is available upon request from PSE
with appropriate advance security clearance. PSE has a standardized security screening process in place
to assist in providing access to un-redacted information. We understand that there is some ongoing
disagreement between PSE and CENSE about PSE’s screening process impacting your client’s ability to
access the documents, however the City does not have authority to resolve that disagreement. Parties
interested in reviewing the protected utility planning and operations information associated with PSE’s
electrical utility system, can request a security clearance from NERC.
One of the reasons that Stantec was included on the EIS consultant team was to evaluate the process
utilized by PSE to model operation of their electrical system. Reviewers that are either unable to secure
CEII clearance or unwilling to go through the necessary security steps should review the materials
prepared by Stantec as a component of the development of the DEIS. With respect to the “need”
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question, PSE is a privately held regulated utility, and as such they are responsible for identifying the
objectives they are trying to achieve with their proposed project. That said, I have forwarded to your
comment regarding consultation on to the City Attorney and to Nicholas and Kate.
Regards, Carol
From: Loretta Lopez [mailto:loretta@mstarlabs.com]
Sent: Tuesday, February 23, 2016 12:51 PM
To: Helland, Carol <CHelland@bellevuewa.gov>
Subject: RE: PSE Refusal to provide information#2

Carol,
I am checking on whether you received my message below.
Please let me know that you received it.
Loretta
PS I was at the City Council meeting last night. I was surprised to hear Nicolas Matz and Kate Berens
response regarding the issue of Need for PSE project. Their position is that the neither the City nor the
public can question the Need for the project. I suggest that they consult with the City Attorney for
clarification and provide substantive legal support for advice to the City Council.
From: Loretta Lopez
Sent: Friday, February 19, 2016 11:01 AM
To: CHelland@bellevuewa.gov
Subject: PSE Refusal to provide information
Carol,
Don Marsh has repeatedly asked for information from PSE. See the stream of email messages
below. PSE has not provided the information.
The information Don Marsh is requesting is necessary for citizens to understand the basis of PSE’s
assertions. The City has a responsibility to require PSE to provide information to support its position that
there is a need for the proposed project.
PSE refusal to respond to Don’s question is unacceptable. PSE cannot assert that its position is true and
expect citizens to accept without question.
We request that you, as the Environmental Coordinator for this EIS, require PSE to respond to Don’s
requests.
Thank you.
Loretta

From: Nedrud, Jens V [mailto:jens.nedrud@pse.com]
Sent: Thursday, February 11, 2016 11:19 AM
To: 'Don Marsh' <don.m.marsh@hotmail.com>; Pravitz, Keri <Keri.Pravitz@pse.com>
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Don -
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It is apparent from your response that we are at a point where continued email exchanges are not
helpful. I have done my best to explain complex issues in a way that you can understand, and clearly
that is not working. All the experts agree that the need has been established.

On other issues you may wish to engage in the public process - currently there is a public comment
period for Phase I of the Draft Environmental Impact Statement in which you can participate – please
see the cities’ EnergizeEastsideEIS.org website.

Sincerely,
Jens

Jens Nedrud, P.E.
Senior Project Manager
PUGET SOUND ENERGY
PO Box 97034, EST03W, Bellevue, WA 98009
d (425) 462-3818 | c (425) 533-5307 | jens.nedrud@pse.com
The Energize Eastside project is undergoing environmental review, which includes preparation of a Washington State
Environmental Policy Act (SEPA) Environmental Impact Statement (EIS). The City of Bellevue is leading the EIS process in
cooperation with Kirkland, Newcastle, Redmond and Renton. The City ofBellevue and the coordinating jurisdictions published the
Phase 1 Draft EIS on Jan. 28, 2016. The public comment period for the Phase 1 Draft EIS ends on Monday, March 14, 2016. For
more information on the EIS and to submit comments to be included as part of the EIS and the public record, please
visitEnergizeEastsideEIS.org.
Please note:
 The City of Bellevue is leading the SEPA EIS process. No comments or questions submitted to Puget
Sound Energy will be considered part of the EIS. To submit comments as part of the EIS, please
visit EnergizeEastsideEIS.org.
 For background information about the Energize Eastside project, please visit pse.com/energizeeastside or refer to
the project's Frequently Asked Questions.
From: Don Marsh [mailto:don.m.marsh@hotmail.com]
Sent: Friday, January 29, 2016 8:25 AM
To: Nedrud, Jens V; Pravitz, Keri
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Dear Jens,
Thank you for your lengthy (and quick) response. You have explained a bit of your
methodology. However, there are still some things that are not made clear in your answers or the
studies you mention:
1. Did you or your team personally review each of the 6.25 million contingency cases that you
simulated to determine the system capacity line?
2. If not, how many of the cases were reviewed?
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Was the system capacity determined by the worst case you observed, or did you combine
some number of cases to calculate the capacity?
4. In any system that has a limited capacity, the limit is usually determined by one or two “weak
links.” For example, my car engine may be able to go 100 mph, but if my tires are only rated
for 90 mph, that’s as fast as my car can go. I must ask again, is the system capacity limited by
the two 230 kV transformers that are overloading, or is there some other component of the
system that is limiting the total capacity?
3.

Your answers to these questions are important, because neither PSE, Quanta, Utility System Efficiencies,
nor Stantec has described the methodology used to produce the result. If the need for the project is as
obvious as you claim, and if the methodology is as solid as you imply, then we should be satisfied as
soon as we know these details.
We seem to have different interpretations of the FERC ruling on our complaint. You have focused on
one part of FERC’s ruling, but we think the following conclusion is important: “The record before us
shows that the Energize Eastside Project is located completely within Puget Sound’s service territory, …
and that neither Puget Sound, nor any other eligible party, requested to have the project selected in the
regional transmission plan for purposes of cost allocation; therefore, the project is not subject to the
Order No. 1000 regional approval process.” In other words, FERC dismissed the case at least partly
because the commission lacked jurisdiction. FERC did not say PSE is correct in its assertion that it must
transmit electricity to Canada under all conditions. In fact, FERC seems to think that the project will play
no significant role in regional transmission.
Your email says PSE must participate in “regional power flows” that are not optional. Your consultant,
Mark Williamson, told the Newcastle Planning Commission that the project has nothing to do
with Canada, and that there are better ways to transmit energy to Canada than pushing it through the
Eastside. Can you explain these apparent contradictions?
It is also puzzling to us that you seem unaware that the NERC Reliability Coordinator headquartered
in Vancouver, Washington would cut power flows to Canada within minutes if an N-1-1 emergency
occurred during peak winter loads. Do you assert that the coordinators responsible for grid reliability
would force you to overload your transformers to continue transmitting a large flow of electricity
to Canada when it isn’t required to keep lights on in British Columbia?
Sincerely,
Don Marsh
From: Nedrud, Jens V [mailto:jens.nedrud@pse.com]
Sent: Thursday, January 28, 2016 4:24 PM
To: 'Don Marsh' <don.m.marsh@hotmail.com>; Pravitz, Keri <Keri.Pravitz@pse.com>
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Don,
I am sorry you do not think we have answered your questions; I do know that we have discussed these
very issues with you and your CENSE colleagues several times. Perhaps this is a case of not
understanding the answers. Therefore, in an effort to explain our answers to you again, I have
addressed each question below.
Question 1: “Is this capacity determined by adding the capacities of the two 230/115 kV transformers that
would serve the Eastside in the event of an N-1-1 outage of the other two transformers?”
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ANSWER: The simple, non-technical answer is No. The system capacity lines on the graph were NOT
determined by the ratings of the two 230 kV transformers. They were determined from power flow studies as a
result of simulating approximately 6.25 million contingencies. As we have previously discussed, the “system
capacity” or “level of concern” shown on the graph relates to system performance primarily under N-1-1 or N-2
contingency conditions as required by federal mandates. After my colleagues met with John Merrill and Steve
O’Donnell some time ago, you even acknowledged your understanding of this in emails you exchanged with us.

The system capacity range of 688 MW to 708 MW is based on power flow studies. PSE’s power flow
studies are conducted pursuant to mandatory federal regulations with the assistance of nationally
recognized system planning experts using industry established study protocols. There is no simple
“adding” of nameplate capacities of transformers in power flows studies. Power flow equations are
non-linear which requires a numerical iterative solution to solve such equations. The equations use
complex numbers (vectors), which include magnitudes and phase angles in determining the power
flows.
Also, your continued insistence that PSE can eliminate the power flows to Canada shows your
misunderstanding of electric system planning and its mandatory regulations. All regional power flows
are included in the base cases from WECC and ColumbiaGrid. They are required to be included in PSE’s
load flow studies, as the electrical system serving the Eastside is part of the regionally integrated electric
system. It is not optional. We have explained this to you numerous times and FERC agreed with our
methodology in dismissing your complaint regarding our planning process.
Question 2: “…is about the “Customer Demand” level shown at approximately 580 MW in 2014. Is this
number based on a measurement of the demand on the two transformers calculated by a load flow simulation
of the N-1-1 contingency? Or is it the summation of loads on individual Eastside substations?”
ANSWER: The 2014 customer demand value is NOT based on loads on the remaining two 230 kV
transformers or the summation of loads on substation transformers. Customer Demand value is
a forecasted value; please note the chart is labeled as “Customer Demand Forecast.” As we have explained
multiple times, PSE’s corporate load forecast process has been performed for many years and the results have
served PSE customers well. Our forecasts are a complex econometric model that takes into account not just
historical data but a variety of other inputs, such as information about regional and national economic growth,
demographic changes, weather, prices, seasonality, and other customer usage and behavior factors. Growth
data used in the studies were primarily provided by third party agencies, such as the PSRC and Eastside
jurisdictions. The usage data appropriate to producing a valid electric load forecast is incorporated, along with
all other appropriate forecasting data, in the PSE load forecast. The same data has been reviewed
by Bellevue’s consultant, Utility System Efficiencies, Inc. (USE), as part of the “Independent Technical Analysis
of Energize Eastside” commissioned by Bellevue for reviewing the project. The result of their analysis is
consistent with PSE’s load forecasts and confirmed the need for the project.

To explain further, the data is split: Actuals in winter 2013-14 and Forecasted in winter 2014-15. You can
see this more clearly in USE’s report, page 33, Figure 6.19. Due to the split, PSE considers the graph you
have attached for 2014 Customer Demand Forecast as a Forecast, and is labeled as such. To clarify
further, actuals for 2013 and before are noted in USE’s Report on page 33. It is the actual peak loadings
of substations on the Eastside. The specific list of substations and their peak loadings is confidential.
I cannot emphasize enough, the Forecasted customer demand is what we are required to use in meeting
our mandatory federal planning requirements. Your list of questions regarding electric system planning
and customer demand forecast leads me to believe you misunderstand the regulatory requirements
regarding how utilities study and plan electric power systems. You appear to be confusing the
operation of the electric system with planning of the electric system. PSE is required to comply with
mandatory planning standards, which includes planning to Forecasted numbers. Independently, PSE’s
electrical operations department operates the system on a day-to-day basis based on actual conditions
and expected load levels.
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Regarding your request for experts to see the data and results, this has been accomplished. Multiple
experts in power system engineering and transmission planning have reviewed, studied and confirmed
the need for this project. Five total studies have been completed, three of which were publically
funded. USE, Bellevue’s analyst, was one of those five and not only reviewed PSE’s studies (as
mentioned previously in this response) but also performed studies of their own which showed there was
a clear need for the project, and even if you change some of the assumptions, there are still overloads.
As previously stated, the Federal Energy Regulatory Commission (FERC), dismissed your complaint and
determined that PSE complied with the mandatory federal requirements in evaluating the Energize
Eastside project. In short, the experts have reviewed the studies and confirmed that the project is
needed.
I truly hope this provides some clarity for you.
Sincerely,
Jens
Jens Nedrud, P.E.
Senior Project Manager
PUGET SOUND ENERGY
PO Box 97034, EST03W, Bellevue, WA 98009
d (425) 462-3818 | c (425) 533-5307 | jens.nedrud@pse.com
The Energize Eastside project is undergoing environmental review, which includes preparation of a Washington State
Environmental Policy Act (SEPA) Environmental Impact Statement (EIS). The City of Bellevue is leading the EIS process in
cooperation with Kirkland, Newcastle, Redmond and Renton. For more information on the EIS, please
visit EnergizeEastsideEIS.org.
Please note: Inquiries made to Puget Sound Energy will not be included as part of the EIS process.
From: Don Marsh [mailto:don.m.marsh@hotmail.com]
Sent: Tuesday, January 26, 2016 10:11 AM
To: Nedrud, Jens V; Pravitz, Keri
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Dear Jens,
Your reply did not answer our specific questions.
We are asking to what extent the system capacity line is determined by the ratings of the two
operational transformers. We are also asking what the 2014 customer demand value is based on: loads
on the remaining two 230 kV transformers or the summation of loads on substation transformers?
The answers to these questions are not contained in your previous replies or the studies you
mentioned. Bellevue’s analyst, USE, performed a load flow study that showed four of the five overloads
identified in the Quanta study were eliminated if 1,500 MW of energy transmitted to Canada were
removed from the study assumptions. Other than that interesting finding, USE only examined
the process used to produce the Eastside Needs Assessment, not the underlying data. Stantec
performed no independent analysis of the data, but again rubber-stamped the process.
The questions we ask are practically the most basic questions that one can ask about this graph. They
should not be hard to answer.
The ratepayers who will pay nearly a billion dollars for this project over the next 40 years deserve to
understand the case you are making for the need. If you believe the data and the methodology are too
complex for us to understand, you must allow our experts to verify that.
Please respond more precisely or grant our experts clearance to see your data.
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Sincerely,
Don Marsh
From: Nedrud, Jens V [mailto:jens.nedrud@pse.com]
Sent: Monday, January 25, 2016 12:43 PM
To: 'Don Marsh'; Pravitz, Keri
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Don,
Perfect timing, I was just hitting send on my response. Regarding your latest inquiry, our team has
provided responses to these same questions for you in the past; the answers have not changed.
As we previously told you, the “system capacity” or “level of concern” shown on the graph relates to
system performance primarily under N-1-1 or N-2 conditions as required as part of the federal
mandates. The N-1-1 and N-2 system capacity level is dependent on system conditions and system
topology as it is anticipated to exist at the time of modeled contingencies. This is explained in the Needs
Assessment. The usage data appropriate to producing a valid electric load forecast is incorporated,
along with all other appropriate forecasting data, in the PSE load forecast. The same data has been
reviewed by Bellevue’s consultant U.S.E. as part of the “Independent Technical Analysis of Energize
Eastside” commissioned by Bellevue for reviewing the project. The result of their analysis is consistent
with PSE’s load forecasts and confirmed the need for the project.
And, as we have previously advised you many times, the customer demand you ask about is “Customer
Demand Forecast.” PSE’s corporate load forecast process has been performed for many years and the
results have served PSE customers well. As we have discussed before, the process utilizes historic data
and the latest information available at the time as well as captures achievable conservation potential.
Growth data used in the studies were primarily provided by third party agencies, such as the PSRC and
Eastside jurisdictions. PSE’s studies are conducted pursuant to mandatory federal regulations with the
assistance of nationally recognized system planning experts using industry established study
protocols. As you also may know, the Federal Energy Regulatory Commission confirmed this in its ruling
in dismissing CENSE’s complaint and stating PSE complied with the transmission planning responsibilities
in proposing and evaluating the Energize Eastside Project.
The need for Energize Eastside has not changed; the need is driven by PSE’s responsibility to comply
with federal rules. Five studies have been completed – two by PSE and three by independent
consultants – that all confirm the need for the Energize Eastside project.
Respectfully,
Jens
Jens Nedrud, P.E.
Senior Project Manager
PUGET SOUND ENERGY
PO Box 97034, EST03W, Bellevue, WA 98009
d (425) 462-3818 | c (425) 533-5307 | jens.nedrud@pse.com
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The Energize Eastside project is undergoing environmental review, which includes preparation of a Washington State
Environmental Policy Act (SEPA) Environmental Impact Statement (EIS). The City of Bellevue is leading the EIS process in
cooperation with Kirkland, Newcastle, Redmond and Renton. For more information on the EIS, please
visit EnergizeEastsideEIS.org.
Please note: Inquiries made to Puget Sound Energy will not be included as part of the EIS process.
From: Don Marsh [mailto:don.m.marsh@hotmail.com]
Sent: Monday, January 25, 2016 12:39 PM
To: Nedrud, Jens V; Pravitz, Keri
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: RE: Two questions regarding Eastside need

Dear Jens and Energize Eastside team,
Seven days ago, I sent you two basic questions about a graph showing the Eastside Customer Demand
Forecast. This is the graph PSE has been used to illustrate the need for Energize Eastside for the past
two years. It still appears on the Energize Eastsidewebsite
today: http://www.energizeeastside.com/need.
I am puzzled why I haven’t received a response. No acknowledgment of my email. No estimate of when
you will provide answers. Just silence.
Since this graph is fundamental to our understanding of the project need, it is important for people to
know what they’re looking at. We need a level of transparency and critical review that has not yet
happened. We have asked PSE to allow well-qualified industry experts engaged by CENSE to examine
your data and verify that the need exists. Only then can we be satisfied that this project (or a less
expensive, less damaging alternative) benefits the Eastside.
Sincerely,
Don Marsh, President
CENSE.org

From: Don Marsh [mailto:don.m.marsh@hotmail.com]
Sent: Monday, January 18, 2016 8:49 AM
To: 'Nedrud, Jens V'; 'Pravitz, Keri'
Cc: council@bellevuewa.gov; BMiyake@bellevuewa.gov; MKBerens@bellevuewa.gov
Subject: Two questions regarding Eastside need

Dear Jens and Energize Eastside team,
In preparation for the release of the Draft EIS later this week, we have two basic questions regarding the
Eastside Customer Demand Forecast. I am copying council members and the city manager on this email,
so we can all appreciate the timeliness and thoroughness of your response.
Our first question is about the “System Capacity” line shown at approximately 700 MW in this graph:
Is this capacity determined by adding the capacities of the two 230/115 kV transformers that would
serve the Eastside in the event of an N-1-1 outage of the other two transformers?
Our second question is about the “Customer Demand” level shown at approximately 580 MW in
2014. Is this number based on a measurement of the demand on the two transformers calculated by a
load flow simulation of the N-1-1 contingency? Or is it the summation of loads on individual Eastside
substations? If so, which substations were included in this summation? Were those loads measured on
a particular date, or calculated as a peak or average of some number of samples?
We seek timely answers to these questions of methodology because we have a limited time to comment
on the Draft EIS after it is issued this week. As you know, this phase of the EIS establishes the need for
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the project and the viability and desirability of project alternatives. Transparent information is needed
so that all stakeholders can be sure we are appropriately addressing our need for reliable power and
properly evaluating solutions that maximize cost effectiveness and environmental responsibility.
Sincerely,
Don Marsh, President
CENSE.org
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From: John Merrill [mailto:john@merrillimages.com]
Sent: Monday, March 14, 2016 6:58 PM
To: Energize Eastside EIS <info@energizeeastsideeis.org>
Cc: Don Marsh <donmarsh@cense.org>; John Merrill <john@merrillimages.com>
Subject: DEIS Comments by John Merrill of CENSE
Dear Ms. Bedwell,
My comments on the DEIS for Energize Eastside are attached. It is just before 7 pm on Monday March
14, 2016. Please reply to this email to acknowledge receipt of my comments prior to the midnight
deadline for DEIS comments.
Thank you for your efforts and this opportunity to comment.
John Merrill
CENSE Board Member
---------------------------------------------------------------------

John Merrill DEIS Comments re Puget Sound Energy Proposed Eastside Transmission Lines
March 14, 2016
Thank you for this opportunity to comment on an issue that is very high stakes for the future of the
Eastside. I am a member of the Coalition of Eastside Neighborhoods for Sensible Energy (CENSE.org) and
live at 4800 134th Place SE in Bellevue. My comments extend to all members of CENSE.
CENSE’s Vision
CENSE envisions an Eastside energy future that embraces our community’s values rather than clinging to
an outdated alternative of the past which is not aligned with our values. The Eastside can and should be
a leader in implementing modern energy solutions that reflect our high-tech community, reinforce the
livability of our neighborhoods, are safe and reliable and enhance our environment. These values make
the Eastside a wonderful place to live and work and provide our business community with a competitive
advantage to recruit and retain the best employees. The Eastside gets so many growth issues right; we
can also have a bright energy future aligned with our values.
High Level Comparison of Alternatives 2 and 1A
Alternative/Choice Alternative 2: Integrated Resources *
Criteria
Desirability as
Enhances community attractiveness
place to work/live
Technology
Uses modern technologies aligned
with our high-tech community values
Reliability
Proven in communities across the U.S.
Safety

Safe

Environmental
Impact

Benign *
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Alternative 1A – Proposed Overhead
Lines
Degrades the attractiveness of our
community
Uses outdated “dinosaur technology”
Exceeds Federal industry standard
requirements
Increases risk of catastrophic fire for 18
miles
Significant negative impacts
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Appropriate size
Alignment

Incremental capacity increases over
time
Aligned with community values
*- With modifications (explained
below)

Grossly oversized
Unaligned

General Comments on the DEIS:










We now have new information provided by Lauckhart and Schffman, two unassailably qualified
experts in determining the timing for and quantity of need for new electrical infrastructure,
which shows the Eastside has ample time to plan for and incrementally implement forwardthinking solutions to the Eastside’s energy future rather than rushing into an inferior solution
which has much greater impacts.
The DEIS asserts that the need for Alternative 1A is justified because PSE used the industry
standard methodology for determining need. This is false. Alternative 1A greatly exceeds the
industry standard. It goes far beyond Federal minimum requirements which are the industry
standard. It greatly exceeds the industry standard test of reliability by imposing not only the
industry standard Federal N-1-1 outage criteria but further burdens the system with additional
equipment outages, lower than standard component capacities and a significantly increased
flow of power to non-Eastside customers, among other stressors.
The Lauckhart Schiffman study shows unequivocally that the timing for and amount of need is
not established. The EIS process must be corrected for this fundamental deficiency. Until such
time as the timing for and amount of need is established through a transparent, fair and
accurate process, the basis for the DEIS as written is invalid and any conclusions of the EIS
process are, unfortunately, invalid.
Puget Sound Energy’s (PSE) 19 criteria listed in Chapter 2 are un-vetted by any unbiased and
expert authority on the provision of a reliable supply of electricity to power the growth of the
Eastside. PSE’s assertion, for instance, that any selected alternative must be implementable by a
2018 timeframe is simply untrue and unnecessary. (Although Alternative 2 could do so.) PSE’s
project criteria, along with the way that Alternatives 2 and 3 are characterized, appear
purposely designed to preclude serious consideration of more aligned solutions to the Eastside’s
actual needs. The argument that the Lead Agency or EIS Consultant has no responsibility to
question the proponent’s specifications of need and the project criteria of acceptable
alternatives is highly questionable. If for instance, PSE proposed to build an above ground 500kV
transmission line through downtown Bellevue which required a 200 foot wide right of way
through the Downtown Park and the demolition of 20 high-rise buildings, the City of Bellevue as
lead agency would certainly both seriously question the need as well as acceptable criteria for
alternatives. The bias toward the proponent’s preferred alternative shown by the Lead Agency’s
blind acceptance of PSE’s definition of need and 19 project criteria, tragically, makes a mockery
of the entire EIS process and further invalidates its conclusions.
The lead agency has put the EIS team in a very difficult position by instructing the EIS team to
proceed as if the timing for and quantity of need were credibly established. The City of Bellevue
as lead agency must change the EIS process to credibly establish both the timing for and
quantity of need before any EIS analysis can be considered valid. Unfortunately, at least some of
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the large amount of work that the EIS consultant team has obviously put into the Phase 1 DEIS
will likely need to be redone when the timing of and quantity of need is accurately established.
The definition, characterization and analysis of Alternative 2 is inaccurate, outdated and biased.
For instance, to insist that 3 small peaking plants are a necessary component rather than one
larger one or none at all and the inclusion of such a large battery storage facility both show
either ignorance about these types facilities or willful bias against Alternative 2. Alternative 2, or
a new Alternative, must be corrected by an expert in the field of 21st Century grid solutions to
reflect both expertise in this relatively new field and up to date information. Alternative 2, or a
new Alternative, should be changed to reflect recommendations of a consultant like EQL Energy
which has relevant expertise and experience with 21st Century grid solutions that is not yet
represented on the EIS team.
A modified Alternative 2, or a new alternative, which reflects best practices in the
implementation of 21st Century grid solutions, would both satisfy the need, even that which is
used as the basis for the Phase 1 DEIS, and have the lowest environmental impacts of any
alternative (perhaps other than no action). The Lauckhart Schiffman study shows unequivocally
that the Eastside has time to incrementally implement forward-thinking solutions to the
Eastside’s energy future rather than implementing an oversized, outdated technology which has
far greater impacts.
The lack of a permit application with a specific design of Alternative 1A by the project proponent
renders meaningful Phase 1 evaluation impossible. For instance, the absence of the locations of
the proposed poles relative to the existing fuel pipelines makes evaluation of safety subject to
so much uncertainty as to be meaningless. We also do not know with certainty whether or not
PSE would remove the existing 115kV system under Alternative 1A and the high likelihood that
the old lines will remain indefinitely are not assessed in the DEIS. The ultimate width of the right
of way under Alternative 1A and the potentially huge number of homes that will have to be
destroyed are likewise unknown and thus the devastating impacts of widening the right of way
cannot be adequately analyzed. Thus the DEIS is premature and its conclusions further
compromised. The lack of detailed analysis of these major impacts in a glaring deficiency that
can only be remedied after the proponent provides detailed design specifications.
The DEIS does not adequately assess the safety of co-locating Alternative 1A with hazardous
liquid transport pipelines. Numerous experts warn against the proximity of these two conflicting
right of way uses and the risks have not been identified properly let alone analyzed in detail. The
DEIS says that current regulations regarding pipeline safety are adequate to protect adjacent
homeowners and their families. This is inadequate given that pipeline explosions and fires
happen regularly in the presence of pipeline safety rules and the existing rules are not well
enforced. For instance, in 2010 Texas had rules designed to prevent catastrophic conflicts
between fuels pipelines and electrical infrastructure which did not prevent the death of 3
workmen installing transmission line poles. The first responders could not get within ½ mile of
the victims for over an hour because the heat from the flames was so intense. If this accident
had occurred in a neighborhood like those on the Eastside adjacent to the route of Alternative
1A, hundreds of deaths would have resulted and the fire and police departments would have
been helpless to prevent them.
The DEIS all but ignores the fact that Alternative 1 would encourage the use of more electricity
leading to more environmental impact both locally and elsewhere whereas a modified
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Alternative 2 would decrease the use of electricity and reduce environmental impacts. Not
evaluating the impacts of other pollutants from electricity production including acid gases,
heavy metals and particulates is a glaring omission.
Other Alternatives: There are other and better alternatives which must be added to the Phase 1
analysis, including but not limited to:







A modified Alternative 3 without miles of new wires. Relatively simple transformers additions
and associated upgrades at Talbot Hill and/or Sammamish substations and possibly replacing
existing conductors as needed would increase peak capacity by approximately 200MW. This
would satisfy even PSE’s exaggerated statement of need. It is also standard industry practice to
run 230kV circuits on poles approximately the same height as the existing 115kV poles to
replace one of the two existing circuits. In fact, PSE has such dual voltage circuits running side by
side just north of Sammamish.
A combination of pieces of a modified Alternative 3, as described above, and portions of
Alternative 2 would best serve the Eastside’s needs with the least impacts.
PSE’s 2015 Integrated Resource Plan shows that PSE plans to build several hundred MW of new
gas-fired generation in Western Washington beginning in 2021. As stated above, the Lauckhart
Schiffman report shows we have plenty of capacity until then. The addition of just 200 MW of
additional capacity at 115kV would satisfy even PSE’s exaggerated statement of local need.
Flexible AC transmission system (FACTS) control devices – as described in the EQL paper
attached would keep our existing 115kV system from overloading eliminating the need to
supplement it for many years while still providing reliable service.

Comments on specific parts of the DEIS:
Chapter 1 Introduction and Summary
1.1 Alternative 1A is grossly oversized to serve even PSE’s exaggerated estimate of need over the next
several decades. PSE asserts that the need in the next 10 years is 133 MW (Section 1.3) and the longer
term need is roughly 200 MW. (note this is an exaggeration of need given this estimate of need greatly
exceeds industry standard criteria.) Yet the installation of a single new transformer, utilizing only 1 of 2
new circuits on Alternative 1A, would increase capacity by roughly 350 MW. Alternative 1A could easily
double increased capacity to 700 MW by energizing the second circuit at 230kV and adding a 6 th
transformer to the system. That would increase peak capacity by 100%. The conductors PSE has
specified for the 2 new circuits on Alternative 1A would actually support the addition of a total of 8 new
like-sized transformers before the conductor capacity was exceeded. Thus Alternative 1A would actually
increase peak capacity by approximately 400% if fully utilized. This is grossly out of scale with even PSE’s
exaggerated estimate of local need but greatly increases PSE’s contribution to the capacity of the
regional grid to serve non-local customers including Canada. Again, this is grossly out of scale with local
need.
Table 1-2 Construction Impacts Comparison shows that the DEIS concludes that Alternative 1A (Alt 1A)
has negligible or minor impacts on Earth, Green House Gas Emissions, Plants and Animals, Energy and
Natural Resources, Environmental Health, Land Use and Housing, and Views and Visual Resources. This
is a gross understatement of the actual impacts. All these categories should show Significant Impacts for
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Alt 1A. To say that the impacts of Alt 1A is equal to the impacts of No Action or Alt 2 does not pass the
common sense test. For instance, it is makes no sense to equate the Earth impact of 18 miles of heavy
construction to the impact of Alt 2 if Alt 2 is correctly characterized without peaker plants.
1.3 The Stantec memorandum, which purportedly supports PSE’s assertion of need, is not included in
the DEIS as advertised. This memo is apparently an important basis of the DEIS determination of need.
Without the opportunity to review and verify this memo, it is impossible for reviewers of the DEIS to
concur. In the absence of this memo, the need cannot be determined to be established. By not including
this memo, the DEIS reinforces the impression that the review team is biased toward the proponents
preferred alternative.
The electrical load growth rate of 2.4% per year used by PSE in its determination of need appears highly
exaggerated. PSE and the DEIS state that it is based upon 3 factors: a population increase of 1.2 % per
year, an employment increase of 2.1 percent per year and the addition of “block loads” from proposed
construction projects. The population increase rate is based on a credible, independent forecast from
the Puget Sound Regional Council, however, the job growth rate forecast was done by PSE and lacks
transparency and thus credibility. Moreover, including “block loads” double counts both the effects of
population and employment growth depending on whether the block loads are residential or office
buildings. To be credible, the methodology must be transparent and independently verified by experts.
The largest fallacy in the load growth rate projection, however, is the completely unsupported assertion
that lower growth rates in both population and job growth could somehow increase electricity use at a
greater rate than either of them. This flies in the face of common sense when one understands that
peak per capita electricity use, both at home and at work is falling - largely because energy conservation,
such as switching to LED bulbs, greater use of energy efficient home appliances and increasing use of
lower power computers and office equipment. More and more homeowners and businesses are also
switching from electric space heat furnaces and electric hot water heaters as the price of natural gas
continues at historic lows. PSE's assertion that peak electricity use is growing twice as fast as population
and faster than employment growth has no rational basis and must be independently vetted before it
can be used to justify the need for any alternative in the EIS.
1.6 Paragraph 3 is totally disingenuous in that it implies that only Alternative 1 meets PSE’s 19 project
criteria as Alternatives 2 and 3 only “address the objectives sufficiently enough to be reasonable for
consideration” in Phase 1 of the DEIS, but by inference not in Phase 2. This reinforces the conclusion
that the DEIS is designed to support only PSE’s proposal and eliminate all other alternatives. This does
not serve the intent or purpose of an EIS when there in fact are other viable alternatives.
1.12.1 PSE's need evaluation process has NOT been conducted according to industry standards. The
evaluation criteria used by PSE and its consultants greatly exceed the standards required by NERC and
WECC and are not standard in the industry. The load flow simulations run by PSE and subsequently by its
consultants and Utility Systems Efficiencies go well beyond federal and regional reliability requirements
which are the industry norm. For instance, PSE's and its consultants load flow studies simulate not just
the required N-1-1 situation, which is the industry standard wherein two critical pieces of equipment fail
sequentially during a rare peak demand event as required by NERC and WECC. The PSE studies go far
beyond the requirement by taking another approximately 8 pieces of critical equipment (Western
Washington gas-fired generators, some of which are "peaking plants" designed and built specifically to
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run during peak demand hours) offline IN ADDITION TO the required and industry standard N-1-1
equipment outages. In addition to this non-industry-standard simulation of a highly unrealistic "N-1-1-8"
event, PSE and its consultants further stress an already highly compromised system by subjecting it to a
huge flow of power to Canada. (There is no firm contract to deliver power to Canada during a peak
demand event on the Eastside and PSE has not produced any evidence that there is such an obligation.)
The simulation of an N-1-1-8 event, with or without the added stress of enormous power flows to
Canada, is not "in accordance with industry standards for utility planning" as asserted in the DEIS. In its
load flow modelling, PSE apparently also incorrectly used summer ratings for the remaining operating
transformers during the winter peak event simulation. This yet further stresses the system reducing its
ability to adequately handle load. Thus the need for any alternative, other than no action, is not yet
established. The need must be transparently established in accordance with industry standard practices
(i.e., based on NERC and WECC minimum requirements of an N-1-1 event during peak demand hours
alone) without additional, non-standard stresses modeled on the system before the Phase II DEIS
scoping can proceed.

Chapter 4 Greenhouse Gas Emissions
Alternatives 1 A, C and D would have a very significant impact on GHG emissions (GHGs). With regard to
construction, the metal extraction from the earth, transportation of ore, manufacture of metal,
fabrication of metal, and shipping of the rebar, conductors and towers would emit significant quantities
of Scope 1, 2 and 3 emissions as well as the installation.
With regard to operation, the DEIS ignores the relationship between the production of electricity using
carbon-intensive fuels and the construction of Alt 1. Alt 1 encourages the use of both local and distant
carbon-intensive generation plants like Colstrip whereas Alt 2 would actually decrease the amount of
electricity used from all sources. Alt 1A is an enabler of PSE’s plans, as documented in its 2015
Integrated Resource Plan, to build hundreds of megawatts of new gas-fired, carbon intensive generators
beginning in 2021 and prolong the life of Colstrip. For instance, without the construction of an Alt 1,
which would be treated as a sunk cost in an economic analysis of new gas-fired generators, new gasfired generators would not be built because they would not be a least cost source of power. Colstrip
might even be shut down sooner if Alt 1 is not implemented. Simply put, if these fossil fuel-fired plants
were burdened with the cost of transmission, they would not be built or their life extended. Thus the
impacts of any of the Alt 1 options must account for the increase in electricity use they enable. The
amount of new or existing carbon intensive generation capacity they enable is at least 1000 MW.
1000MW capacity is the difference between the 1500 MW of Canadian flow in the PSE load flow studies
used to justify the need for Alt 1 and the 500 MW of Canadian flow in the PSE base case and Lauckhart
Schiffman studies.
4.5.3.1.2 The implicit assertion that only the production of concrete and not the production of steel,
aluminum and other metals does not produce GHGs in significant quantities is simply wrong. The
extraction and production of metals is extremely energy intensive and produces huge quantities of
GHGs. To include the impacts of production of battery storage components under 4.5.4.4.2 but not the
impacts of production of components of Alt 1 shows bias for Alt 1 and must be corrected.
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Ignoring the significant production of GHGs from these activities directly caused by Alt 1A biases the
analysis against Alternative 2, which absent peaker plant which are not needed in an effective
Integrated Resource solution, produce little to no GHGs.
4.5.3.1.3 In general, the use of the State quantitative criteria for determining GHG impacts is inadequate
and misleading given the negligible impacts from a corrected Alt 2 which does not require peaker plants
and only small storage amounts. Alt 2 can and should rely primarily on energy efficiency, conservation,
demand side management and non-impactful distributed energy resources. The DEIS analysis and
results imply that the impacts of Alt 2 are somehow in the same ballpark as the other alternatives,
especially Alt 1A, which is entirely biased and misleading.
The statement that 44 acres of forested land “under a worst case scenario” would be deforested is not
adequately supported. First it is less than half of the roughly 110 acres that would have to be added to
the 100 foot right of way for expansion by 50 feet. Second, the assertion that the expansion would have
to be only 50 feet is not adequately supported elsewhere in the EIS. The actual expansion required may
be 100 feet or more in order to provide adequate separation of Alt 1A and the two high-pressure fuel
lines as well as the 115kV lines in the existing right of way. The described impacts are not worst case.
4.6.4.4 No peaking capacity is needed for Alt 2 to satisfy the need, even though PSE’s quantification of
need is overstated. It is misleading to included peaking plants in Alt 2 in the first place, let alone to
include a moderate impact “warranting mitigation” to color people’s impression of Alt 2.
4.9 The conclusion that none of the alternatives would significantly impact GHG emissions, as stated
above, ignores the cause-effect relationship between Alt 1 and the generation of more carbon fuelgenerated electricity as well as the construction of up to 1000 MW of new carbon intensive generation
capacity. This is a glaring defect in the analysis and must be corrected by experts who understand these
relationships and their consequences for GHGs and other impacts.

Chapter 7 Energy and Natural Resources
The assertion in the side bar in 7.1 that Alt 2 would lead to Eastside generation of non-renewable power
rests on the faulty characterization of Alt 2. Alt 2 does not require new Eastside peaking capacity to be
an effective solution to even PSE’s exaggerated quantification of need. Moreover, if Alt 1 is built, fossil
fuels will be burned and water consumed and contaminated somewhere else to satisfy the increased
demand for electricity it enables and it is wrong to ignore distant impacts. The impacts of PSE’s Colstrip
plant for instance are ignored. The fact remains that Alt 2 would reduce demand for energy and Alt 1
would significantly increase both capacity of and demand for electrical energy.
7.6.3 and 7.6.4 Again, the assertion that Alt 1A would not lead to additional need for new power
generation or additional use of resources is not supported and ignores the cause-effect relationship
between the construction of transmission and the construction of new and increased use of existing
resource-intensive generators. This relationship must be adequately analyzed by experts who
understand these relationships and their consequences. Alt 1 would enable the construction of up to
1000MW of new generation and the attendant energy resource use impacts.
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Chapter 10
10.7.3.1.2 Alt 1A does not comply with King County, Redmond and Kirkland policies or regulations that
specifically prohibit co-locating new or expanded transmission lines with hazardous material pipelines.
The reasons for this prohibition should be analyzed and an in-depth assessment of risk to neighboring
communities included in the DEIS. The feasibility of Alt 1A is questionable given these regulations.
10.7.3.1.1 The DEIS states that Alternative 1A could require up to 327 acres of housing, businesses and
other land uses to be condemned and demolished for use as a utility corridor. It also states that at a
minimum an additional 50 feet width of adjacent property would have to be added to the existing right
of way. This would be an additional approximately 109 acres of housing and businesses that would have
to be cleared of structures and trees. This analysis likely underestimates the amount of land required
because it does not contain an analysis of how far away from the hazardous material pipelines the new
lines must be built. If either of the two pipelines in the existing right of way are near the edge of the
existing right of way, the proposed transmission lines in Alt 1A would, to be safe, have to be located at
least 50 feet away. And to that 50 feet another 50 or so feet would have to be cleared of houses and
other structures in order to maintain sufficient clearance from the new power lines. The current analysis
is also inadequate because it does not include a discussion of the number of homes, businesses, other
structures and trees which would have to be torn or cut down. For instance, if the average housing lot
size along the right of way is 1/3 of an acre, the addition of 109 acres of additional right of way could
require the condemnation and removal of up to 327 homes which is equivalent to every home located
on one side or the other of the existing right of way. To obscure this impact in the fine print of such a
long document and to label the impact of this amount of dislocation and trauma to the communities
along the right of way anything less than beyond significant is untruthful and disingenuous at best.
10.7.1.4 The cost discussion and analysis provided is totally inadequate because it relies entirely on only
one out-of-date study which may or may not be relevant to property values in this particular location.
The analysis contains no evidence that the study is applicable to the Eastside. Real estate values are
widely known to depend on location, location, location yet the analysis makes no attempt to enlist the
knowledge and expertise of local real estate experts. This must be done, otherwise the analysis is
inadequate.

Documents Incorporated By Reference
1. Lauckhart Schiffman Load Flow Study
2. The Best Alternative document by EQL Energy
3. Alternatives To Energize Eastside by EQL Energy
4. Grow Eastside Smart Transmission Project Local Economic Study Request Oct 31, 2015 (Flexible
AC transmission system (FACTS) control devices) by EQL Energy
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From: Loretta Lopez
Sent: Monday, March 14, 2016 8:23 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/City review of process
The DEIS states that the purpose of this EIS is not to determine whether the project is needed, but to
confirm that the methods used to define the need are consistent with industry standards and generally
accepted methods. After determining that PSE’s evaluation process has been conducted according to
industry standards, the lead agency and the partner cities… Section 1.12.1, page 1-56.
Does this statement mean that the Cities only reviewed the process but not the actual data? And if the
data was reviewed who reviewed it? The City of Bellevue does not have anyone on its staff who has the
technical expertise to review the data.
The DEIS continues and states that the Cities have worked to understand the nature of the need that
PSE has identified and to look broadly at the possible alternatives that could address the need. Section
1.12.1, page 1-56.
The citizens also want to understand the nature of the need in order to review alternatives. The City
of Bellevue, as the lead agency, has refused to allow the citizens the ability to understand the need.
I request that the City of Bellevue, as lead agency, facilitate and require the release of information from
PSE. The City continues to assert that PSE is a private company and it (City) cannot regulate PSE. PSE
plans to use our community to build the lines it chooses. It is unacceptable that PSE could possibly do so
without questions. The City staff is not asking questions so the citizens must.
What is the source of authority that the City of Bellevue has no authority to require PSE to answer
questions about it assertion of need?

Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member
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From: Loretta Lopez
Sent: Monday, March 14, 2016 8:05 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/NW 7th Power Plan

The DEIS states that PSE has determined that there is a deficiency in electrical
transmission capacity and that the PSE proposed project of building 18 miles of 230KV
transmission lines is the solution. Page 1-1
The City and PSE refuse to acknowledge that that growth and demand will not be as
great at PSE asserts.
Recently, the Northwest’s official power planning agency – the Northwest Power and
Conservation Council -- conducts a fresh assessment of the region’s long-term
electricity needs and issues a blueprint for meeting them. This year the Council released
the 7th Northwest Power Plan https://www.nwcouncil.org/energy/powerplan/7/home/
This plan establishes that the need for power can be met with a combination of demand
response, conservation, new technology.
Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member
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From: Loretta Lopez
Sent: Monday, March 14, 2016 8:33 PM
To: 'HBedwell@bellevuewa.gov'; 'info@EnergizeEastsideEIS.org'
Subject: Comments to DEIS PROPOSED PSE Project/January 28 DEIS/Findings
The DEIS states the findings from this Phase 1 Draft EIS will and comments received on it will be used to
help outline proposed alternatives for inclusion in the Phase 2 (project level ) Draft EIS. Section 1.13 page
1-57.
What if citizens do not agree with the findings that will be issued after Phase 1? What remedy does the
community have to take issue with the findings?

Loretta Lopez
13419 NE 33rd Lane
Bellevue Wa 98005
Bridle Trails Community Club, Vice President
CENSE Member

Page 194 of 194

~·

·.

February 2 2016 Newcastle City Council and Planning Commission meeting.
Council members, commissioners, staff thank you good evening my name is mark Williamson
I'm a utility consultant for Madison Wisconsin and I represent Puget Sound energy. I'm working
on their energized Eastside Project, before I retired and went into consulting I was executive
vice president of Madison Gas &Electric Company a company not much different than Puget
Sound in the Wisconsin area where I ran generation transmission gas operations, for a little
over thirty years. So I have a little perspective on what I'd like to talk about tonight which is
pipeline safety and high voltage transmission lines. You heard a little bit at the planning
commission last week, my perspective is quite a bit different based on this is my 89th high
voltage transmission project and like I say 30 years in the industry. First of all we should all
remember that there are significant Federal standards that guide us both on pipeline work and
on high voltage electric work. Those standards specify how pipelines have to operate with great
detail including their safety procedures testing their pipes to make sure aging has worn them so
that their safe, solid, and secure for all of us. They also guide different regulations guide how
we do high voltage electric transmission. Those regulations also are very strict and require that
we make sure that we can keep the lights on a very safe and secure way. A final set of
regulations guides the interaction and those interactions are common in the United States. I
myself have collocated several 100 miles of extra high voltage transmission with pipelines.
You've experienced it here actually in Newcastle around a corridor that shared between high
pressure petroleum pipelines and high voltage electric the corridor that the 115 KV lines in the
Olympic now BP pipeline runs through. So you've all experienced that and the interaction
because of the diligence of the companies. Both utilities safety is a high priority that's common
across the country. You've had a safe and decent interaction for almost 50 years on what's
going on. So it's not unusual to see these facilities put in the same place. In fact, it's a policy
matter many communities and in fact many states required the colocation of utility facilities
both gas and electric. The key is the companies have to work together to maintain safety.
There's a strong interaction between pipelines and Electric Utilities both as a physical matter
and as an operating matter and the fact that you manage to get through 50 years without a
problem is not unusual. That's the norm in North America. We don't have a lot of accidents and
especially in collocated facilities because you have to two set of people from different
companies keeping an eye on those facilities. So you get sort of a double down when you
actually collocate which is one of the reasons many states mandate that we put facilities
together. The next thing that we ought to think about is that those regulations and how some
of that interacts have been set pretty in in pretty good detail in a lot of depth in the draft EIS
you all commissioned for the energize project. There's a chapter dedicated to the safe
interaction of pipelines and high voltage transmission lines. And the reason is because people
take those responsibilities seriously and that's why it's been working for so long. Um the thing
that you need to do to make this work is to actually have good engineering studies that make
sure that the pipeline is protected and transmission facilities are protected. Now I saw on the
transcript that you heard some things last week that there are some prohibitions about locating
facilities within several feet of each other. I think somebody quoted the Bonneville power
standards that you need 50 feet between a pipeline and transmission line. If you actually read
the standard which is available on line, they say that if you are more than 50 feet from a lattice
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tower or more than 25 feet from a single monopole which is what's being contemplated here,
you don't need to do any engineering studies that's far enough that you can just be laissez-faire
and let it go. Everything else that's closer and most facilities in this country are much closer
require good coordination and studies between the utility company that has electricity and the
one that runs the pipeline so you're sure those interactions don't adversely affect either facility.
We all do this commonly and as I say you had experience with its been working here quite well
for many many decades. On the last thing I think I want to point out is the draft EIS also talks
about this new construction is actually more rigidly control than old construction. So any new
facilities that are built in that corridor will actually be built to higher safety standards than what
you have existing. And that's going to give you an improvement. I heard some things from the
transcript that people are concerned about construction methods which is legitimate. They
should be concerned. But we do this every day in this country by specialists who make sure we
know where the pipe is. We know where the hole is. We know what kind of soil we have. We
know what kind of weight that can bear. These these things are done routinely and I
understand that it's new for people but but it's very interesting to me, coming from the outside.
Most of these discussions occur in new corridors. You guys have actually had this with much
older equipment that's been carefully maintained for 50 years and every indication is that new
construction actually gives you benefits. So those were the seeds I wanted to plant .... told me
to take a minute and a half. I think I took two so I'd be happy to answer any questions
otherwise that's it ....
... Washington doesn't have a lot of collocation requirements. You guys have a very unusual
regulatory system here. Your state system's much looser which is why community councils get
to make decisions on infrastructure location. Most states have a statewide system. Washington
doesn't have a strong collocation policy. But it's a little unusual that way . ....
(... how many states require collocation? ... )
I'm not precise in this but I know I've work in about halfthe states as in this country and most
of the Canadian Provinces for for that happens about 2/3 yes, 1/3

2/2

Energize Eastside: An Environmental Disaster Waiting to Happen
Puget Sound Energy is planning to install a 230kV high-voltage transmission line, “Energize Eastside”, on 12story tall (130ft) mono-poles along an 18-mile residential corridor that traverses Renton, Newcastle,
Bellevue, Redmond, and Kirkland. To put that into perspective, the photo below shows the size of the base
of these poles:

What’s involved in building a 230kV high-voltage transmission line? Photos are worth a thousand words.
The photos below provide insight into the size and amount of equipment needed to install these 12-story
mono-poles. This heavy equipment will be rolling over the top of TWO high pressure gas pipelines. Notice
in the photos below, there are no houses within miles. Energize Eastside will be installed through dense
residential neighborhoods with homes in close proximity on both sides of the corridor:

The link below provides more details describing the effort required to install a 230kV high-voltage
transmission line:
https://www.youtube.com/watch?v=WSV3L481mow

What Does the Proposed Corridor for Energize Eastside Look Like?
Here’s a look at the existing narrow corridor, through Newcastle, Somerset, College Hill, and Bridle Trails residential neighborhoods with houses in close proximity on both sides of a corridor that already contains a
115kV line as well as TWO gas pipelines (Olympic Gas Pipeline and a Boeing high pressure jet fuel pipeline
running from Cherry Point to Seatac Airport). Note that houses are within a short distance on both sides.

The link below provides an excellent summary of the Olympic Gas Pipeline accident in Bellingham in 1999.
That accident was triggered by a faulty pipeline valve that exerted pressure on a portion of the pipeline that
was clipped by a backhoe during earlier excavation near the pipeline.
https://www.youtube.com/watch?v=AJRwePrctGw

And finally, the link below is an example of a gas pipeline explosion that occurred during the installation of
a high-voltage transmission power line in rural Texas in 2010:
https://www.youtube.com/watch?v=RSCz-35M9hA

The San Bruno, CA gas pipeline explosion occurred in 2010 as the result of flawed record keeping, shoddy
maintenance, and lax oversight by a regulatory agency “disturbing close to a utility it was supposed to
oversee”:

http://www.mercurynews.com/business/ci_27880159/san-bruno-pg-e-faces-record-penalty-punishment

Puget Sound Energy has had its own experience with filing fraudulent gas pipeline records:
http://www.seattletimes.com/seattle-news/puget-sound-energy-to-pay-125-million-fine-for-falsifyinginspection-records/

What Can You Do?
1. Express your concerns during the Environmental Impact Study (EIS) now underway for “Energize
Eastside”. Your comments are needed BEFORE JUNE 15, 2015.
http://www.energizeeastsideeis.org/
David Pyle
Energize Eastside EIS Program Manager
Senior Land Use Planner
City of Bellevue
425-452-2973
info@EnergizeEastsideEIS.org

2. Contact your city, state, and federal representatives. Express your concerns about “Energize
Eastside”.
http://cense.org/email-the-key-stakeholders/

Need More Information?
www.CENSE.org

Why is Energize Eastside Important to PSE?

Energize Eastside is NOT a $250M project – PSE customers will pay over $1 Billion. PSE isn’t just
reimbursed for the cost of the project. PSE also gains a WUTC-authorized rate of return of about 10%
annually for 40 years or more. Current weak WA state regulation actually REWARDS PSE for overbuilding infrastructure, so Investor-Owned Utilities, like PSE, engage in “gold-plating” infrastructure
projects to qualify for higher rates of Return-On-Equity / Return-On-Assets.
The graph above is a conservative estimate. The final price tag of Energize Eastside is likely to be much
higher, and likewise the costs to PSE customers will be much higher. The payout to PSE increases
dramatically – the bigger the project, the bigger the payout to PSE.
Energize Eastside is the perfect investment for a pension fund and a hedge fund. The owners of PSE
are the Canadian Pension Plan Investment Board (CPPIB) and Macquarie Infrastructure Partners (MIP), a
10-yr closed hedge fund. Projects like Energize Eastside offer a guaranteed, fixed, high rate-of-return for
over a long term, usually 40 years or more. Energize Eastside poses minimal financial risk and offers a
sustained guaranteed high return. Low risk, high reward - precisely the type of investment where we’d
enjoy investing our own individual retirement portfolios, if only we could be so fortunate.
City of Bellevue, please RE-START a transparent process to determine the Eastside’s future electricity
needs. Please analyze and assess how to make measureable, meaningful improvements to the electricity
grid for a fraction of the cost of Energize Eastside. Better alternatives have been identified that promote
smart, sustainable growth and are more cost-effective, more scalable, more reliable, more energyefficient, and less damaging to the environment. The Programmatic DEIS must include those
alternatives. It is the City’s fiduciary duty to its citizens to provide affordable, reliable electricity – not to
be intimidated by an Investor-Owned Utility.
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BŲȘİŇĚȘȘ (ĦȚȚP://ẄẄẄ.ẄȘJ.ČǾM/ŇĚẄȘ/BŲȘİŇĚȘȘ)

Ųťįŀįťįěș’ Přǿfįť Řěčįpě: Șpěňđ Mǿřě

Țǿ ěxpǻňđ řěģųŀǻțǿř-įmpǿșěđ ěǻřňįňģș čǻpș, ěŀěčțřįčįțỳ přǿđųčěřș șpŀųřģě ǿň ňěẅ
ěqųįpměňț, bǿǿșțįňģ čųșțǿměřș’ bįŀŀș

Every time Southern California Edison replaces a 50yearold pole with a new one, it has a fresh investment on which it is
eligible to earn an annual profit. PHOTO: FRED PROUSER/REUTERS

Bỳ ŘĚBĚČČǺ ȘMİȚĦ
Ǻpřįŀ 20, 2015 6:04 p.m. ĚȚ
Fǻmįŀįěș įň Ňěẅ Ỳǿřķ ǻřě pǻỳįňģ 40% mǿřě fǿř ěŀěčțřįčįțỳ țħǻň țħěỳ ẅěřě ǻ đěčǻđě ǻģǿ.
Měǻňẅħįŀě, țħě čǿșț ǿf țħě mǻįň fųěŀ ųșěđ țǿ ģěňěřǻțě ěŀěčțřįčįțỳ įň țħě șțǻțě—ňǻțųřǻŀ
ģǻș—ħǻș pŀųňģěđ 39%.
Ẅħỳ ħǻvěň’ț čǿňșųměřș fěŀț țħě běňěfįț ǿf fǻŀŀįňģ ňǻțųřǻŀ-ģǻș přįčěș, ěșpěčįǻŀŀỳ șįňčě
fųěŀ ǻččǿųňțș fǿř ǻț ŀěǻșț ǻ qųǻřțěř ǿf ǻ țỳpįčǻŀ ěŀěčțřįč bįŀŀ?
Ǿňě bįģ řěǻșǿň: ųțįŀįțįěș’ ħěǻvỳ čǻpįțǻŀ șpěňđįňģ. Ňěẅ Ỳǿřķ pǿẅěř čǿmpǻňįěș pǿųřěđ $17
bįŀŀįǿň įňțǿ ňěẅ ěqųįpměňț—fřǿm pǿẅěř pŀǻňțș țǿ pǿŀŀųțįǿň-čǿňțřǿŀ đěvįčěș—įň țħě
pǻșț đěčǻđě, ǻ șpěňđįňģ șųřģě țħǻț čųșțǿměřș ħǻvě pǻįđ fǿř.
http://www.wsj.com/articles/utilitiesprofitrecipespendmore1429567463
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Ňěẅ Ỳǿřķ ųțįŀįțįěș’ șpěňđįňģ pŀǻňș čǿųŀđ pųșħ ěŀěčțřįčįțỳ přįčěș ųp ǻň ǻđđįțįǿňǻŀ 63% įň
țħě ňěxț đěčǻđě, șǻįđ Řįčħǻřđ Ķǻųffmǻň, țħě fǿřměř čħǻįřmǻň ǿf Ŀěvį Șțřǻųșș & Čǿ. ẅħǿ
běčǻmě Ňěẅ Ỳǿřķ’ș ěňěřģỳ čżǻř įň 2013. İț’ș “ňǿț ǻ șųșțǻįňǻbŀě pǻțħ fǿř Ňěẅ Ỳǿřķ,” ħě
șǻįđ.
Ňěẅ Ỳǿřķ įș ňǿ ǿųțŀįěř. Čǻpįțǻŀ șpěňđįňģ ħǻș čŀįmběđ ǻț ųțįŀįțįěș ňǻțįǿňẅįđě—ǻňđ șǿ
ħǻvě țħěįř čųșțǿměřș’ bįŀŀș.
Țħě ǻvěřǻģě přįčě ǿf ǻ ķįŀǿẅǻțț-ħǿųř ǿf ěŀěčțřįčįțỳ řǿșě 3.1% ŀǻșț ỳěǻř țǿ 12.5 čěňțș ǻ
ķįŀǿẅǻțț-ħǿųř, fǻř ǻbǿvě țħě řǻțě ǿf įňfŀǻțįǿň. Șįňčě 2004, Ų.Ș. řěșįđěňțįǻŀ ěŀěčțřįčįțỳ
přįčěș ħǻvě jųmpěđ 39%, ǻččǿřđįňģ țǿ fěđěřǻŀ șțǻțįșțįčș.
Ǿvěř țħǻț șǻmě pěřįǿđ, ǻňňųǻŀ čǻpįțǻŀ ěxpěňđįțųřěș bỳ įňvěșțǿř-ǿẅňěđ ųțįŀįțỳ
čǿmpǻňįěș mǿřě țħǻň đǿųbŀěđ—jųmpįňģ țǿ $103 bįŀŀįǿň įň 2014 fřǿm $41 bįŀŀįǿň įň 2004,
ǻččǿřđįňģ țǿ țħě Ěđįșǿň Ěŀěčțřįč İňșțįțųțě, ǻ țřǻđě ǻșșǿčįǻțįǿň. Țħě ģřǿųp ěxpěčțș țǿțǻŀ
čǻpįțǻŀ șpěňđįňģ fřǿm 2003 țħřǿųģħ 2016 țǿ țǿp $1 țřįŀŀįǿň.
“Țħįș įș țħě bįģģěșț șpŀųřģě įň čǻpįțǻŀ șpěňđįňģ ẅě’vě șěěň įň ǻț ŀěǻșț 30 ỳěǻřș—įț’ș țħě
řěǻșǿň řǻțěș ħǻvě běěň ģǿįňģ ųp,” șǻįđ Bǿb Bųřňș, ǻň įňđěpěňđěňț čǿňșųŀțǻňț ǻňđ
fǿřměř ěňěřģỳ řěșěǻřčħěř ǻț Ǿħįǿ Șțǻțě Ųňįvěřșįțỳ.
Țħě bįģģěșț čħųňķ ǿf țħǻț
șpěňđįňģ—38% įň 2013—ẅěňț
įňțǿ ňěẅ pǿẅěř ŀįňěș ǻňđ
ǿțħěř đěŀįvěřỳ șỳșțěmș, țħě
Ěđįșǿň Ěŀěčțřįč İňșțįțųțě șǻįđ.
Ǻŀmǿșț ǻș mųčħ ẅěňț țǿ
ģěňěřǻțįǿň, ǿfțěň fǿř ňěẅ ģǻșfįřěđ pŀǻňțș țǿ řěpŀǻčě čǿǻŀfįřěđ ǿňěș țħǻț đǿň’ț měěț ňěẅ
ěňvįřǿňměňțǻŀ řųŀěș.
Ěxpěřțș șǻỳ țħěřě ǻřě șěvěřǻŀ
řěǻșǿňș fǿř șǿǻřįňģ șpěňđįňģ,
įňčŀųđįňģ ěňvįřǿňměňțǻŀ
mǻňđǻțěș, ǻňđ țħě ňěěđ țǿ
ħǻřđěň țħě ģřįđ țǿ přǿțěčț įț
fřǿm șțǿřmș, pħỳșįčǻŀ ǻțțǻčķș
ǻňđ čỳběř ħǻčķįňģ.
http://www.wsj.com/articles/utilitiesprofitrecipespendmore1429567463
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Bųț ųțįŀįțįěș ħǻvě ǻňǿțħěř įňčěňțįvě fǿř ħěǻvỳ șpěňđįňģ: İț ǻčțųǻŀŀỳ bǿǿșțș țħěįř bǿțțǿm
ŀįňěș—țħě řěșųŀț ǿf ǻ řěģųŀǻțǿřỳ șỳșțěm țħǻț țųřňș čǿřpǿřǻțě ǻččǿųňțįňģ ǿň įțș ħěǻđ.
İň mǿșț įňđųșțřįěș, čǿmpǻňįěș ģěňěřǻțě řěvěňųě, đěđųčț țħěįř čǿșțș, ǻňđ ǻřě ŀěfț ẅįțħ
přǿfįțș, ẅħįčħ čǻň bě ěxpřěșșěđ ǻș ǻ pěřčěňțǻģě ǿf řěvěňųěș—țħě přǿfįț mǻřģįň.
Řěģųŀǻțěđ ųțįŀįțįěș ẅǿřķ đįffěřěňțŀỳ. Șțǻțě řěģųŀǻțǿřș ųșųǻŀŀỳ șěț ǻň ǻččěpțǻbŀě přǿfįț
mǻřģįň fǿř ųțįŀįțįěș, ǻňđ țħěň șěț ěŀěčțřįč řǻțěș ǻț ŀěvěŀș țħǻț ģěňěřǻțě ěňǿųģħ řěvěňųě țǿ
čǿvěř țħěįř ěxpěňșěș ǻňđ ǻŀŀǿẅ țħěm țǿ mǻķě ǻ přǿfįț.
Ǻț țħě mǿměňț, įț įș čǿmmǿň fǿř ųțįŀįțįěș’ ǻŀŀǿẅǻbŀě přǿfįț țǿ bě čǻppěđ ǻț 10% ǿř șǿ ǿf
țħě șħǻřěħǿŀđěřș’ ěqųįțỳ țħǻț țħěỳ ħǻvě țįěđ ųp įň țřǻňșmįșșįǿň ŀįňěș, pǿẅěř pŀǻňțș ǻňđ
ǿțħěř ǻșșěțș. Șǿ țħě mǿřě țħěỳ șpěňđ, țħě mǿřě přǿfįțș țħěỳ ěǻřň.
Čřįțįčș șǻỳ țħįș čǻň přǿmpț ųțįŀįțįěș țǿ șpěňđ ǿň přǿjěčțș țħǻț mǻỳ ňǿț bě ňěčěșșǻřỳ, ŀįķě
ěŀěčțřįč-čǻř čħǻřģįňģ șțǻțįǿňș, ǿř țǿ čħǿǿșě ħįģħ-čǿșț ǻŀțěřňǻțįvěș ǿvěř ŀǿẅěř-čǿșț ǿňěș.
“Ųňțįŀ ẅě čħǻňģě țħįňģș șǿ ųțįŀįțįěș đǿň’ț ģěț řěẅǻřđěđ bǻșěđ ǿň ħǿẅ mųčħ țħěỳ șpěňđ,
įț’ș ħǻřđ țǿ břěǻķ țħǻț měňțǻŀįțỳ,” șǻỳș Jěřřỳ Ř. Bŀǿǿm, ǻň ěňěřģỳ ŀǻẅỳěř ǻț Ẅįňșțǿň &
Șțřǻẅň įň Ŀǿș Ǻňģěŀěș ẅħǿ ǿfțěň řěpřěșěňțș įňđěpěňđěňț pǿẅěř čǿmpǻňįěș.
Șǿųțħěřň Čǻŀįfǿřňįǻ Ěđįșǿň, ǻ ųňįț ǿf Ěđįșǿň İňțěřňǻțįǿňǻŀ įň Řǿșěměǻđ, Čǻŀįf., pŀǻňș țǿ
șpěňđ ǻbǿųț $1 bįŀŀįǿň įň đěbț ǻňđ ěqųįțỳ řěpŀǻčįňģ ǿř řěpǻįřįňģ țħǿųșǻňđș ǿf pǿẅěř
pǿŀěș, ẅħįčħ čǿșț $13,000 ěǻčħ. Ěvěřỳ țįmě țħě čǿmpǻňỳ řěpŀǻčěș ǻ 50-ỳěǻř-ǿŀđ pǿŀě
ẅįțħ ǻ ňěẅ ǿňě, įț ħǻș ǻ fřěșħ įňvěșțměňț ǿň ẅħįčħ įț įș ěŀįģįbŀě țǿ ěǻřň ǻň ǻňňųǻŀ přǿfįț,
čųřřěňțŀỳ 10.45%, fǿř 45 ỳěǻřș.
Țħě șųđđěň įňțěřěșț įň pǿŀěș “șųģģěșțș țħěỳ’vě běěň ňěģŀįģěňț įň țħě pǻșț ǿř țħěỳ’řě jųșț
ŀǿǿķįňģ fǿř ẅǻỳș țǿ șpěňđ mǿňěỳ,” șǻįđ Bǿb Fįňķěŀșțěįň, ǻ ŀǻẅỳěř ǻț țħě Ųțįŀįțỳ Řěfǿřm
Ňěțẅǿřķ, ǻ Șǻň Fřǻňčįșčǿ-bǻșěđ ẅǻțčħđǿģ ģřǿųp.
Mįķě Mǻřěŀŀį, ȘǿČǻŀ Ěđįșǿň’ș řǻțěș đįřěčțǿř, șǻįđ ħįș čǿmpǻňỳ ǻňǻŀỳżěđ 5,000 pǿŀěș
běfǿřě đěčįđįňģ ǻ mǻșșįvě přǿģřǻm ẅǻș ňěěđěđ țǿ đěǻŀ ẅįțħ đěfěřřěđ mǻįňțěňǻňčě.
Ǿvěřǻŀŀ, ȘǿČǻŀ Ěđįșǿň įňțěňđș țǿ șpěňđ $15 bįŀŀįǿň țǿ $17 bįŀŀįǿň ǿň đǿżěňș ǿf įňįțįǻțįvěș
fřǿm 2014 țħřǿųģħ 2017. Șįmįŀǻřŀỳ, Čħǻřŀǿțțě, Ň.Č.-bǻșěđ Đųķě Ěňěřģỳ Čǿřp. ěxpěčțș țǿ
mǻķě $17 bįŀŀįǿň ẅǿřțħ ǿf čǻpįțǻŀ ěxpěňđįțųřěș fřǿm 2014 ǻňđ 2016. Ǻ řųŀě ǿf țħųmb įț
řěčěňțŀỳ șħǻřěđ ẅįțħ įňvěșțǿřș: fǿř ěvěřỳ bįŀŀįǿň đǿŀŀǻřș įň ǻșșěțș įț ǻđđș țǿ įțș įňvěňțǿřỳ,
įț bǿǿșțș ěǻřňįňģș bỳ ǻbǿųț 8 čěňțș ǻ șħǻřě.
Ųțįŀįțįěș čǻň’ț bįŀŀ čųșțǿměřș fǿř ňěẅ čǻpįțǻŀ ěxpěňđįțųřěș ẅįțħǿųț fįřșț ģěțțįňģ țħě
http://www.wsj.com/articles/utilitiesprofitrecipespendmore1429567463
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‘Ųňțįŀ ẅě čħǻňģě țħįňģș șǿ ųțįŀįțįěș đǿň’ț ģěț řěẅǻřđěđ bǻșěđ ǿň ħǿẅ mųčħ țħěỳ
șpěňđ, įț’ș ħǻřđ țǿ břěǻķ țħǻț měňțǻŀįțỳ. ’
—Jěřřỳ Ř. Bŀǿǿm, ǻň ěňěřģỳ ŀǻẅỳěř ǻț Ẅįňșțǿň & Șțřǻẅň

čǿňșěňț ǿf șțǻțě ǿř fěđěřǻŀ řěģųŀǻțǿřș, ňǿțěș Řįčħǻřđ MčMǻħǿň, ǻ vįčě přěșįđěňț ǻț țħě
Ěđįșǿň Ěŀěčțřįč İňșțįțųțě.
Bųț Ķěň Řǿșě, ǻň ěňěřģỳ čǿňșųŀțǻňț įň Čħįčǻģǿ, șǻỳș țħǻț řěģųŀǻțǿřș đǿň’ț ǻŀẅǻỳș đǿ
ěňǿųģħ țǿ mǻķě șųřě přǿjěčțș ǻřě țħě běșț đěǻŀ fǿř țħě čųșțǿměřș fǿǿțįňģ țħě bįŀŀș. Ħě
șǻỳș čǿmpǻňįěș ħǻvě ǻ přǿpěňșįțỳ țǿ čħǿǿșě ěxpěňșįvě șǿŀųțįǿňș țǿ přǿbŀěmș—bųįŀđįňģ
ǻ ňěẅ pǿẅěř pŀǻňț įňșțěǻđ ǿf přǿmǿțįňģ ěňěřģỳ ěffįčįěňčỳ, fǿř ěxǻmpŀě—běčǻųșě įț pųțș
bįģ čħųňķș ǿf čǻpįțǻŀ țǿ ẅǿřķ țħǻț ŀįfț přǿfįțș.
Șǿmě ǻňǻŀỳșțș șǻỳ ųțįŀįțįěș’ čǻpįțǻŀ șpěňđįňģ ħǻș běěň ňěčěșșǻřỳ ǻňđ șmǻřț ǻț ǻ țįmě ǿf
ŀǿẅ įňțěřěșț řǻțěș.
“İ đǿň’ț șųbșčřįbě țǿ țħě běŀįěf țħǻț ųțįŀįțỳ čǿmpǻňįěș ǻřě ģǿŀđ-pŀǻțįňģ țħěįř șỳșțěmș jųșț
țǿ įňčřěǻșě přǿfįțș,” șǻỳș Jįm Ħěmpșțěǻđ, ǻșșǿčįǻțě mǻňǻģįňģ đįřěčțǿř ǿf țħě ģŀǿbǻŀ
įňfřǻșțřųčțųřě fįňǻňčě ǻț Mǿǿđỳ’ș İňvěșțǿřș Șěřvįčě.
Ųțįŀįțįěș ěǻřňěđ $36 bįŀŀįǿň įň 2013, ěxčŀųđįňģ ňǿňřěčųřřįňģ įțěmș, ųp 36% fřǿm 2004,
ǻččǿřđįňģ țǿ țħě Ěđįșǿň Ěŀěčțřįč țřǻđě ģřǿųp.
Șǿ ŀǿňģ ǻș ěŀěčțřįčįțỳ čǿňșųmpțįǿň įș ģřǿẅįňģ, ųțįŀįțįěș čǻň șpřěǻđ ħěfțỳ čǿșțș ǻčřǿșș
țħěįř čųșțǿměřș ẅįțħǿųț įňčřěǻșįňģ řǻțěș. Bųț șįňčě 2008, pǿẅěř șǻŀěș ħǻvěň’ț běěň
ģřǿẅįňģ fǻșț ěňǿųģħ țǿ ǻbșǿřb țħě įmpǻčț ǿf ǻŀŀ țħě ǻđđěđ șpěňđįňģ.
Ķǻňșǻș Čįțỳ Pǿẅěř & Ŀįģħț ħǻș řǻįșěđ řǻțěș ǻbǿųț 60% șįňčě įț ķįčķěđ ǿff įțș čųřřěňț
įňvěșțměňț čỳčŀě įň 2007. İț įș șěěķįňģ řǻțě įňčřěǻșěș ǿf 12.5% įň Ķǻňșǻș ǻňđ 15.5% įň
Mįșșǿųřį.
Șǿmě șțǻțěș ǻřě pųșħįňģ bǻčķ.
İň Ňěẅ Ỳǿřķ, řěģųŀǻțǿřș bǻŀķěđ ǻț Čǿňșǿŀįđǻțěđ Ěđįșǿň İňč. ’ș pŀǻň țǿ bųįŀđ ǻ $1 bįŀŀįǿň
ěŀěčțřįčǻŀ șųbșțǻțįǿň įň Břǿǿķŀỳň ǻňđ Qųěěňș bỳ 2017. İňșțěǻđ, țħě čǿmpǻňỳ ħǻș đěčįđěđ
țǿ ħěŀp čųșțǿměřș čųț ěňěřģỳ ųșě bỳ įmpřǿvįňģ țħě ěffįčįěňčỳ ǿf țħěįř ěŀěčțřįčǻŀ
http://www.wsj.com/articles/utilitiesprofitrecipespendmore1429567463
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ěqųįpměňț țħřǿųģħ ǻ $500 mįŀŀįǿň přǿģřǻm țħǻț đěfěřș ǻ đěčįșįǿň ǻbǿųț ǻ ňěẅ
șųbșțǻțįǿň fǿř ǻț ŀěǻșț ǻ đěčǻđě.
“Ẅħǻț ẅě’řě đǿįňģ įș ǻň ǻŀțěřňǻțįvě țħǻț’ș ŀěșș čǿșțŀỳ,” șǻįđ Șțųǻřț Ňǻčħmįǻș, vįčě
přěșįđěňț ǿf řěģųŀǻțǿřỳ ǻffǻįřș fǿř ČǿňĚđ.
Fřǿm ňǿẅ ǿň, ųțįŀįțįěș mųșț přǿvě țħǻț țħěįř șpěňđįňģ ẅįŀŀ mǻķě ǻň ěŀěčțřįč șỳșțěm
čŀěǻňěř, mǿřě ěffįčįěňț ǿř șțřǿňģěř, șǻỳș Ǻųđřěỳ Żįběŀmǻň, čħǻįř ǿf țħě Ňěẅ Ỳǿřķ Pųbŀįč
Șěřvįčě Čǿmmįșșįǿň. “Bųșįňěșș ǻș ųșųǻŀ ħǻș běčǿmě ųňǻffǿřđǻbŀě.”
Ẅřįțě țǿ Řěběččǻ Șmįțħ ǻț řěběččǻ.șmįțħ@ẅșj.čǿm
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Utilities for dummies: How they work and
why that needs to change
By David Roberts on 21 May 2013
Grist.org
Last week, I posted on the fight between electric utilities and solar advocates over rooftop solar
power. Today, I want to pull back the lens and begin to tackle the bigger question: How should
utilities work? What’s the right way to provision and manage electricity in the 21st century?
There’s very little public discussion of utilities or utility regulations, especially relative to sexier
topics like fracking or electric cars. That’s mainly because the subject is excruciatingly boring, a
thicket of obscure institutions and processes, opaque jargon, and acronyms out the wazoo.
Whether PURPA allows IOUs to customize RFPs for low-carbon QFs is actually quite
important, but you, dear reader, don’t know it, because you fell asleep halfway through this
sentence. Utilities are shielded by a force field of tedium.
It’s is an unfortunate state of affairs, because this is going to be the century of electricity.
Everything that can be electrified will be. (This point calls for its own post, but mark my words:
transportation, heat, even lots of industrial work is going to shift to electricity.) So the question
of how best to manage electricity is key to both economic competitiveness and ecological
sustainability.
It’s time to start talking about utilities. I, your courageous blogger and servant, am going to
attempt to lay out, at a high level, how utilities work and why, the challenges facing them, and
what a utility more suited to the 21st century might look like. It’s a complicated problem, but I
think the basics are approachable by ordinary citizens, who very much need to get involved and
speak up on these issues. Occupy PUCs! (You’ll get that joke after you read my next few posts.)
Why utilities are the way they are
To understand why utilities need to change, it helps to understand why they are the way they are.
That takes us back to the turn of the 20th century, as electricity was just getting a foothold in
some big American cities. Small power plants, using reciprocating steam engines to generate
electricity, were popping up all over, but the power they produced could reach only about a
mile’s distance before fading on the copper lines.
Then along came two technologies that changed our relationship to electricity and have shaped
American life ever since.
First, reciprocating steam engines gave way to more efficient, more scalable steam turbines. And
second, local direct current (DC) power was joined by alternating current (AC) transformers that
could ramp up voltage enough to allow electricity to travel very long distances with relatively

little loss. Together, steam turbines and AC transmission lines formed the foundation of the
modern electrical system and remain its dominant technologies.
Steam turbines exhibited classic economies of scale. The bigger you made them, the cheaper the
power. And with AC transmission lines, you could send the power as far as needed to find
customers. To take full advantage of these capabilities, though, you needed scale. The bigger the
better.
Economies of scale, with the concomitant need for large, long-term capital investments, made
utilities what were called at the time “natural monopolies.” As with railroads, it didn’t make
sense to lay down multiple competing networks; it would be wasteful, and neither competitor
would be able to capture the full benefits of scale. It was inevitable that one entity would end up
provisioning power. And by maximizing the benefits of scale, a monopoly would be best for
consumers too.
At the time, however, railroads and other monopolies were notably unpopular, for good reason
— they were often corrupt and lawless. Utility folks didn’t want progressive reformers attacking
them. It was in everyone’s interest to put a stable structure in place.
So that’s what happened. In the early 20th century, the American people struck a deal with the
utilities, an enduring agreement known as the “regulatory compact.” It remains in place, more or
less intact, to this day.
Here’s how the regulatory compact works.
In a particular service area, a utility is granted a monopoly; in that area, it is the sole electricity
provider. It is allowed to charge its customers whatever rates are necessary to cover costs and
provide for a reasonable rate of return on investments. In exchange, the utility has to make
investments sufficient to provide reliable, low-cost power to any customer in the area who wants
it, with minimal “line losses” (i.e., “leakage” of power from power lines). To ensure the utility
does not abuse its power, a public utility commission (PUC) monitors its activities and has to
sign off on its rates.
That’s the bargain: The utility provides low-cost, reliable power. In exchange, it gets a captive
customer base.
Why the utility structure no longer works
There are a few key things to note about the regulatory compact.
First, note that this arrangement looks almost nothing like a “free market” as envisioned by
classical economists. These are entities legally protected from competition, charging
government-approved prices, receiving guaranteed returns. It is the most Soviet of economic
sectors. (Keep this in mind the next time someone glibly refers to “the market” in discussions of
coal or solar.)

Second, note that the utility makes money not primarily by selling electricity, but by making
investments and receiving returns on them. If it builds more power plants and power lines, it
makes more money.
Add these together and you see the basic incentive structure at work. In most economic sectors,
businesses live in fear of competing businesses coming in and providing customers with a better
value proposition. They must be vigilant, cut costs, and innovate. That is the power of markets.
But utilities do not fear competition. Their customers cannot live without their product, or
purchase it elsewhere. Their profits are guaranteed so long as they can justify their rates to a
PUC. All they need to do to increase profits is to build more stuff — more power plants, more
substations, more power lines, more.
When the regulatory compact was established, this made perfect sense. The demand for power
was inexorably rising and there was a need to scale up rapidly. Given all the unregulated
monopolies at the time, the regulatory compact was actually fairly progressive — at least it
provided explicitly for public oversight.
But make no mistake: it was designed to electrify the country, to enable more people in more
places to find more uses for electricity. Demand grew so fast that utilities were proposing,
getting approval for, and making huge investments right and left, as fast as they could. And
everything got bigger. The mania for gigantism reached its peak in the ’70s, with the nuclear
craze. Finally, a technology powerful enough to fuel the meteoric rise in electricity consumption
that was going to last forever. (Ahem.)
Now fast-forward to the present. The regulatory compact remains the same, the incentive
structure it created remains the same, but circumstances in the U.S. have changed in two big,
overarching ways.
The first, which has just begun to emerge but will accelerate in coming years, is that demand for
utilities’ services is slowing. Depending on which forecasts you believe, electricity consumption
may even begin declining in some states over the next few decades.
Why? Some of it is merely the “offshoring” of industrial activity. But a substantial chunk is the
recent explosion of energy-efficiency technologies and investments. Alongside that is the
maturation of what’s called “demand response,” the ability to shift electricity use forward or
backward in time in response to price signals. (Demand response doesn’t reduce total load, but it
can reduce peak load; utilities have to invest/build enough to meet peak load, so if you reduce
peak load, you reduce needed investments.)
Alongside that, individuals now have the power to generate their own electricity with solar
panels and other distributed generation technologies. Utilities do not own that distributed
generation; it’s an investment upon which they receive no returns. And it represents a reduction
in demand for what they are selling, a reduction in use of their grid infrastructure, and a
reduction in the need for future power infrastructure.

For all these reasons, many energy nerds believe that electricity demand in the U.S. will never
again rise as fast as it did this century, and might even plateau or fall. But remember, utilities are
in the midst of paying off large, 20-plus-year investments. If they get less than expected from
some customers, they have to charge the other customers more in order to get the same rate of
return. They do not like that one bit (nor do the other customers). Furthermore, the unpredictable
rise of all these disruptive technologies casts their future investments into doubt. In the long
term, they face the threat of lower profits and, well, shrinkage. They don’t like that one bit either.
And that is perverse, because the other broad change since the early 1900s is a recognition of the
threat of climate change and an understanding of the radical reduction in fossil-fuel use required
to address it. As a society, we need energy efficiency and demand response. We need distributed
renewable energy. We need to cancel out future power plants and transmission lines. All those
things are to the good, economically and ecologically. Yet utilities have every incentive to
oppose them, as they are direct threats to their familiar, comfortable business model, which has
survived nearly a century unchanged.
And so I think we need to do more than fiddle with rate structures or mandate arbitrary levels of
efficiency or renewable energy. We need a ground-up rethink of how utilities work, how they are
structured, and how they can be reformed in a way that enables and accelerates long-overdue
innovation in the electricity space. More on that soon.

The Best Alternative
Executive Summary

PSE and CENSE (Coalition of Eastside Neighborhoods for Sensible Energy) may not agree on
the feasibility of the company’s proposed transmission project through four Eastside cities.
But at least we agree on one thing. The five alternative solutions evaluated in the Draft EIS are
not practical solutions to power future growth of the Eastside.
• Alternative 1B (use existing Seattle City Light corridor): Seattle City Light has said they
don’t want to share these lines with PSE. We don’t know how to change that conclusion.
• Alternative 1C (underground transmission lines): The state tariff enforced by the
Washington Utilities and Transportation Commission makes it prohibitively expensive for
communities to request undergrounding.
• Alternative 1D (underwater transmission lines): This alternative may be subject to the
same expensive undergrounding tariff, and also raises questions about disturbing a
Superfund site, shoreline issues, and concerns about salmon.
• Alternative 2 (integrated resource approach): The analysis of integrated resources is
based on incorrect or obsolete information, making this option appear more expensive
and less feasible than it actually is.
• Alternative 3 (new 115 kV lines and transformers): With 60 miles of new transmission
lines, this alternative does not seem like an attractive or realistic option to anyone.
Alternative 2 would be the most attractive option for residents and businesses if it were
redesigned using more up-to-date and accurate information. Such a solution would be less
expensive, less damaging to communities and the environment, and safer for homes and
schools in close proximity to the power lines and high-pressure petroleum pipelines.
Sadly, Alternative 2 was not designed or reviewed by experts in new technologies that make
Demand Response and Electrical Efficiency the most important factors in planning the
electrical grid of the future. This is validated by a quote from the Northwest Power Plan1 that
was finalized this year:
In more than 90 percent of future conditions, cost-effective efficiency met all electricity load
growth through 2035. It’s not only the single largest contributor to meeting the region’s future
electricity needs, it’s also the single largest source of new winter peaking capacity.
EQL’s full report is included following this introduction. The full report is quite detailed and
technical. It may be more appropriate for analysis by industry experts, so this introduction
attempts to distill the main points for the general public.
1

https://www.nwcouncil.org/media/7149671/7thplandraft_chap01_execsummary_20151020.pdf
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A clear definition of need and cost
In order to determine the feasibility of any alternative solution, it is important to be clear
about two crucial parameters:
1. How big is the need? Or, as the DEIS poses the question in section 2.3.3, what is the
“projected deficiency in transmission capacity on the Eastside?”
2. What is the relative cost of alternatives compared to the cost of PSE’s proposed project?

How big is the need?
In section 2.3.3, the DEIS says that Alternative 2 must cover 205 MW of projected shortfall by
2024. It is not clear in the DEIS where this number comes from. It is nearly three times the
shortfall of approximately 70 MW shown for 2024 in PSE’s famous Eastside Customer Demand
Forecast:

The DEIS explains that Alternative 2 must be evaluated by a different standard than a solution
based on transmission lines because “every solution has a different degree of effectiveness and
reliability.” The DEIS seems to dwell on every possible downside of the technologies included
in Alternative 2 while turning a blind eye to the reliability risks of Alternative 1A. For example,
suppose two of the approximately 150 power poles in PSE’s proposal fall down (a scenario we
are allowed to consider under N-1-1 contingency planning, and not hard to imagine during a big
earthquake). In that case, the capacity of Alternative 1A would be reduced by 20%, about 140 MW.
It is difficult to imagine a scenario in which an N-1-1 failure would lead to a similar drop in capacity
for Alternative 2. It improves reliability by not placing all our eggs in one basket.
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There is evidence that PSE has been gradually skewing requirements to reduce the
competitiveness of alternatives. In April 2015, an update to Quanta’s Eastside Needs
Assessment estimated the shortfall in transmission capacity at 123 MW. A few months later,
the EIS consultant Stantec raised the estimate to 133 MW. In January 2016, PSE’s latest
Integrated Resource Plan pegged the number at 166 MW. A few weeks later, the DEIS was
published with an estimate of 205 MW.
The shortfall has grown by 54% in less than a year, calling into question the stability of the
methodology used to determine this number or the motives of the information source.
The important point is that size matters. The mix of technologies and programs needed to
cover a 205 MW shortfall is different from the mix that would be used to cover a shortfall of
123 MW. One wouldn’t simply “scale up” the smaller solution.
It’s important to note that CENSE is skeptical of even the lesser 123 MW figure. The LauckhartSchiffman Load Flow Study2 exposes errors in PSE’s assumptions and simulations that would
dramatically alter the size and timeframe of the need. For the purposes of this report, we
assume that the shortfall is 123-133 MW in order to critique the DEIS, but we do not agree
that this is a realistic estimate.

What is the cost?
The DEIS treats cost as irrelevant for the purposes of evaluating environmental impact.
However, in the real world, cost is an important factor in choosing one alternative over
another.
PSE has not estimated the cost of the project for at least a year. The last cost estimates that
were shared with the Community Advisory Group were in the range of $150 million. EQL
expects the actual cost will be closer to $300 million, for the following reasons:
1. PSE initially thought that two transmission lines could be carried on a single set of
monopoles. However, due to the meanderings of the Olympic pipelines in the shared
corridor, there are many places where the lines must be carried by two poles to meet
safety requirements. The number of poles and construction costs will increase.
2. PSE initially thought that the current transmission poles could be removed before
construction of the new line began. Recently, the company has admitted that operation
of the system with no lines in place during many months of construction would present
a reliability risk. Therefore, the design must be altered to accommodate both sets of
transmission lines in place simultaneously.
2

http://cense.org/Lauckhart-Schiffman%20Load%20Flow%20Study.pdf
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Taller poles will be required to maintain a safe distance between the old lines and the
new lines. Also, the complexity of construction is significantly increased. Both of these
factors will increase the cost of the project.
3. PSE assumed that it would be safe enough to put two transmission lines and two highpressure petroleum pipelines in a utility corridor that is as narrow as 100 feet in densely
settled residential neighborhoods. The DEIS wisely assumes that the corridor will have
to be widened by up to 50 feet. This will require condemnation of homes and new
easements, significantly increasing project costs.
4. Resistance to the project is much higher than PSE expected. The costs of advertising,
public relations, and potential legal actions are correspondingly higher.
EQL’s report points out a hidden cost of Alternative 1A. If PSE invests hundreds of millions of
dollars in a transmission project, the amount of investment dedicated to important programs
like Demand Response and Energy Efficiency will be reduced. Consequently, overall energy
use will be higher with Alternative 1A than Alternative 2. That higher consumption must be
matched by new generation, and PSE anticipates that need in the 2015 Integrated Resource
Plan. PSE expects to build nearly 600 MW of new gas generation plants in 2021, just a few
years after Energize Eastside is complete:

Alternative 2 could reduce overall energy use enough to eliminate the need for one 200 MW
generation plant, saving ratepayers $300 million. In the long run, Alternative 2 could save
ratepayers the cost of both transmission and generation infrastructure, at least $600 million.
Including both of these avoided costs in the analysis makes Alternative 2 the better choice for
cost effectiveness.
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Expert analysis from EQL Energy
To better understand how Distributed Energy Resources (DER) might contribute to the future
operation of our energy grid, CENSE engaged industry expert EQL Energy from Portland,
Oregon. EQL has been an important contributor to alternative energy solutions in Portland
and other parts of the Pacific Northwest.
EQL possesses a different skill set than that needed to plan transmission lines. These skills
have not been demonstrated by PSE or the EIS consultant Stantec. Consequently, Alternative
2 is not a credible DER solution. The description included in DEIS section 2.3.3.1 would lead
the reasonable reader to conclude that this option is difficult to implement and dangerous for
reliability.
Consequently, EQL’s list of technologies and policies differs significantly from those included
in the DEIS:

Energy Efficiency
It is difficult to directly compare PSE’s and EQL’s estimates of potential savings from Energy
Efficiency. In section 2.3.3.1, the DEIS states that 42 MW of savings would be required, but
offers no clear idea of how that would be achieved: “The potential for additional energy
efficiency on the Eastside is not currently known and would require additional evaluation.”
CENSE is disappointed that no more definitive estimate could be made of the potential.
The DEIS claims that savings of this magnitude would be “an aggressive goal.” Also, “The
additional energy efficiency assumed for Alternative 2 would be triple the amount that PSE
estimated is achievable after 2024, and that additional energy efficiency would have to be
accomplished before 2024.” The DEIS analysis makes it seems pretty hopeless.
5

In contrast, EQL has estimated 30 MW can be saved through Energy Efficiency. This is lower
than PSE’s goal, and EQL believes it is more easily achieved because PSE and its consultants
are using load data that is decades out of date. The obsolete data makes Energy Efficiency
appear to be less effective than it actually has been in more recent years.
To get more accurate data, a “Request for Proposals” should be issued to companies that
specialize in Energy Efficiency technologies and programs. A competitive bidding process
would yield better estimates of the potential than the obsolete data being used by PSE and
EIS consultants.

Distribution Efficiency
Energy Efficiency achieves savings on the consumer’s side of the electric meter by using less
electricity to accomplish tasks such as lighting, heating, operating appliances and electronics,
and charging batteries. In contrast, Distribution Efficiency increases the efficiency of how PSE
and other utilities deliver electricity to consumers. This reduces overall electricity usage by up
to 4% without any impact on customers. PSE has already incorporated this technology in a
few substations, but the program can be expanded to more broadly reduce peak loads.
EQL included 18.8 MW of savings in its DER estimates, based on a somewhat conservative
estimate of 2.5% of peak load. No estimate is included for Distribution Efficiency in the DEIS.

Combined Heat & Power
Combined Heat & Power is a technology that generates electricity from the waste heat
produced by burning natural gas to heat or cool a building. It is most effectively incorporated
in new buildings, and it provides two benefits. The very efficient use of natural gas reduces
total carbon emissions compared to long-distance transmission of electricity, and local
generation of electricity can provide a degree of immunity from power outages. Widespread
use could reduce the need for new generation facilities and transmission lines, benefitting all
customers.
Bellevue has a special opportunity to incorporate this technology due to the number of
new buildings planned for construction in downtown Bellevue and the Spring District. If
these projects are contributing to the need for Energize Eastside, it seems fair to ask them
to help solve the problem of increased energy use. It is not fair to place the burden of rising
downtown energy use on residential neighborhoods with increased industrialization and
lower property values.
EQL estimates 30 MW of savings due to Combined Heat & Power. No estimate is included in
the DEIS.
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Energy Storage
DEIS section 2.3.3.4 describes a battery solution that would provide 121 MW to serve peak
demand. However, the practicality of such a system is immediately dismissed: “An energy
storage system with power and energy storage ratings large enough to reduce normal overloads
has not yet been installed anywhere in the world. For comparison, the largest operational
transmission scale battery facility in the U.S. can provide 32 MW of power for about 40 minutes.”
The DEIS analysisi makes it sounds like you’d have to be crazy to consider this idea.
EQL proposes a battery solution with a capacity of only 15 MW, approximately 8 times smaller
than PSE’s solution. For comparison, Southern California Edison is funding a project to install
batteries with 250 MW of capacity. EQL’s proposal is 16 times smaller, and by PSE’s metric, 16
times more feasible.
But what about cost? EQL found a major error in the cost analysis included in the Strategen
report referenced in the DEIS. Strategen ignored the cost of avoided transmission, leading
to the improbable assumption that we would build transmission lines and battery storage
units. When the error is corrected, the cost of batteries is approximately two times more cost
effective than building new transmission lines. And battery costs will continue to fall, while
the cost of transmission lines usually rises due to increasing property values.
Even PSE admits that battery storage will become a game changer as we increasingly rely
on intermittent renewable energy sources like wind and solar power. We can prepare for
the future by investing in small amounts of battery storage now, so we can learn from our
experience and advance the state of the art. If possible, we should use products like grid
batteries manufactured by the Mukilteo-based company UniEnergy. That’s a smart investment
in our energy future and our economy.
EQL estimates 15 MW of battery storage. The DEIS estimates 121 MW, but notes that the
consultants skipped evaluation of a summer scenario because “energy storage would not be a
feasible stand-alone alternative.” This is an odd criteria to apply to energy storage, because the
components of an “integrated resource approach” are designed to work together, not as standalone pieces.
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Peak Generation Plant
DEIS section 2.3.3.1 describes “three 20 MW generators to be implemented in combination
with the other components described for Alternative 2.” As an important caveat, the DEIS
notes that “PSE had eliminated this option from consideration” because “these types
of generators produce a high noise level that would be incompatible with [residential]
surroundings.” In discussion with Bellevue city council members, CENSE has learned that there
is little political will to consider these generators.
EQL’s proposal does not rely on gas-fired peak generation plants. The DEIS assumes 60 MW of
capacity.

Dispatchable Standby Generation
Dispatchable Standby Generation (DSG) generates power on a customer’s site, as explained
in DEIS section 2.3.3.3. The DEIS mentions many technologies that could be used for this
purpose, such as gas turbines, microturbines, reciprocating engines, fuel
EQL’s proposal does not rely on gas-fired peak generation plants. The DEIS assumes 60 MW of
capacity.

Dispatchable Standby Generation
Dispatchable Standby Generation (DSG) generates power on a customer’s site, as explained
in DEIS section 2.3.3.3. The DEIS mentions many technologies that could be used for this
purpose, such as gas turbines, microturbines, reciprocating engines, fuel cells, and anaerobic
digesters. However, no estimate is given regarding which ones are most practical or how
much energy they might be expected to generate.
EQL describes a solution that they helped design in Portland, Oregon. Generators owned by
businesses, hospitals, and government buildings are networked to the utility company. These
generators are usually idle unless there is a power failure, when they are turned on to supply
emergency power. The utility is provided a way to remotely control the generators when
electricity demand peaks. The owner gets an attractive incentive for participating, and the
generator reverts to its previous purpose (backup power) if an outage occurs.
Using the Portland program as a template, EQL used a scale factor to determine DSG potential
for the Eastside. EQL estimates 18.8 MW of additional energy produced by DSG. The DEIS
provides no estimate.
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Demand Response
The importance of Demand Response as a primary part of future energy planning is
underscored by the recently published Seventh Northwest Power Plan from the Northwest
Power and Conservation Council, as well as a major victory for the Federal Energy Regulatory
Commission in the U.S. Supreme Court.3 A 2015 article in Forbes explains how Demand
Response will save U.S. consumers billions of dollars.4
DEIS section 2.3.3.2 mentions some rather vague ways to implement Demand Response
programs, including real-time monitoring, utility control of heating and cooling systems,
programmatic options to reduce peak demand (nothing specific), incentives and pricing
structures to shift peak demand, continuous wireless signals to the utility (huh?)
The DEIS doesn’t provide any realistic estimate of how much energy can be saved through
these programs, but it says it must be at least 32 MW. According to the DEIS, “this would triple
the expected rate of adoption of demand response in PSE’s Integrated Resource Plan…”
EQL is more specific. There are actually two types of Demand Response programs: one
anticipates needs one day before peak loads materialize (it’s not hard to predict very cold
weather one day ahead), and one responds to emergency needs with 10 minutes’ notice.
EQL estimates 30 MW of savings for day-ahead Demand Response (4% of peak load based
on a conservative estimate from industry analyst Navigant), and 11.3 MW for the 10-minute
program (1.5% of peak load). The DEIS cites a goal of 32 MW, but is not specific or optimistic
about achieving it.

3

https://www.washingtonpost.com/news/energy-environment/wp/2016/01/26/the-supreme-court-just-gave-a-greatexplanation-of-our-baffling-electricity-system/

4

http://www.forbes.com/sites/jamesconca/2015/02/24/solving-americas-energy-future-requires-a-demandresponse/#5964a1457a9f
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Conclusions
The DEIS vaguely describes Alternative 2 using a resigned, pessimistic tone. The alternative
seems risky and infeasible, because it was not developed or reviewed by experts with the
specialized experience to accurately assess the technologies and potential energy savings.
EQL has described a more realistic way to achieve these energy goals in a manner that is costeffective, better for the environment, better for our local economy, safer for residents, and
more in sync with the Eastside’s leading edge, high-tech roots.
Alternative 2 has another advantage. PSE’s transmission line is an all-or-nothing proposal. It
won’t deliver a single electron until every pole is installed and every wire strung. It will not be
operational until PSE’s customers have spent at least $300 million for it.
By comparison, Alternative 2 can be built incrementally. According to PSE’s famous chart,
the Eastside Customer Demand Forecast, there will be a shortfall of approximately 10 MW
in 2020. It should be easy to meet that shortfall in the next four years using a subset of the
technologies described by EQL. Two years after that, we need to find another 15 MW. That
shouldn’t be too hard. As time progresses, technology will improve, and batteries will become
cheaper and more efficient. We may find that it’s pretty easy to meet these goals.
But there’s another possibility. What if we have another recession? Or what happens if the
ridiculous rate of growth (2.4% per year) that PSE is predicting doesn’t materialize? In these
cases, we could scale back ongoing investments in Alternative 2, saving PSE’s customers
hundreds of millions of dollars.
The DEIS describes many risks, but it doesn’t explain this one. A huge investment in
Alternative 1A could create a technology dinosaur that industrializes the Eastside, does
nothing to mitigate greenhouse gas emissions, and saddles our children and grandchildren
with higher utility bills, leaving less money to invest in the energy technologies of the future.
That doesn’t seem like a very smart investment.
CENSE.org
February 24, 2016
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1

Introduction

EQL was asked to comment on Alternative 2 “Integrated Resource Approach” discussed in
Chapter 2 of the Energize Eastside Draft EIS January 28, 2016.
EQL has reviewed and commented Energize Eastside studies and has participated in several
PSE IRP advisory group meetings, EQL has commented on the following topics through
Energize Eastside and IRP Advisory process:
1. Distributed energy resources (DER), (e.g., energy efficiency, demand response,
dispatchable standby generation, solar, storage, EV charging, CHP, distributed
generation, etc.),
2. Demand Side Resource and transmission alternatives to Energize Eastside.
3. Integration of transmission and distribution planning/costs into the utility least cost
planning process,
4. Resource adequacy modeling and methods (e.g., EUE expected unserved energy,
focus on resource types), and
5. Reliability in IRP, Transmission Planning, and SAIFI/SAIDI statistics, as well as
scenario and sensitivity analysis.
EQL is an energy industry consultancy started in 2010 to assist utilities, utility customers, and
vendors develop smart grid technologies and business cases that lower cost of utility service,
improve reliability, and integrate renewable energy. Our staff has supported IRPs throughout
the Western Electricity Coordinating Council and MISO since 1993. Since 2010, our work has
been related to smart grid technology evaluation/planning, and integration of renewable
energy and distributed energy resources (DER).
EQL’s comments are those of EQL, and are meant to promote improved least cost utility
planning.

2

Critical Points on EIS Alternative 2

Alternative 2 if done properly could meet criteria for Eastside expected growth in peak
load. Unfortunately, the work and discussion of Alternative 2 in the EIS is confusing,
insufficient to determine feasibility, uses bad data and forecasts, and demonstrates very
little attention by City of Bellevue and PSE.
Many utilities around the world are considering Distributed Energy Resources (DER) to defer
or avoid transmission infrastructure, including ConEd (NY), SCE (CA) BC Hydro (BC), BPA
(OR/WA), etc.1, DERs include targeted energy efficiency, demand response, dispatchable
standby generation, solar, storage, EV charging, CHP, distributed generation, etc.
2.1

A proper Alternative 2 analysis would prevent increases in Eastside
winter peaks and meet all 15 electrical criteria, and 4 non-electrical
criteria.

A proper analysis would include accurate peak load forecast, cost effectiveness analysis, and
ideally an all source RFI. A rule of thumb Eastside forecast is provided in Figure 1 below.
To put it simply, Alternative 2 DER would avoid ratepayer funding for transmission,
distribution, generation, and environmental costs. To meet the peak load growth Puget Sound
Energy will request to spend over $300MM on Energize Eastside and another $300MM for a
peaking power plant (PSE 2015 IRP). If we assume that expected peak load to be met is 200
MW, the capital expenditure would be $3,000/kW. Most DER, TODAY, can be installed and
operated for less. When you consider expected cost reductions and performance
improvements Alternative 2 is the lowest cost choice.2

1

https://www.raponline.org/document/download/id/4765

2 storage cost reductions expected to be 50% over next 5 years, Internet of things, sensors and controls for

demand response will become more cost effective and prevalent, EV charging control to avoid peak.

Figure 1: DER potential at PSE above the DSR 100% forecast

If PSE proceeds with transmission and generation, then DER will become less cost effective.
In fact, Idaho Power after finishing construction of their Langley Gulch gas plant tried to shut
off all their demand response programs. You don’t need DER capacity if your trying to pay off
a new gas plant.

2.2

Alternative 2 assessment is insufficient to determine feasibility and
lacks credible analysis or estimate.

The EIS provides only a theoretical example of technology that could address winter peak
load reductions which has no value in determining feasibility. See example graph in Fig. 2-14
in EIS.
(EIS Fig. 2-14) Theoretical example of Energy conserved or distributed generation

In order to properly assess an Integrated Approach the EIS should either hire independent
consulting firm to estimate cost effective DER on Eastside, or issue an all source RFP for all
DER in affected eastside area. This process would include all avoided costs and provide
actual estimates for DER capacity amounts and cost, as well as real vendors estimates. This
process is being used in New York’s Brooklyn-Queens Demand Management program which
started in 2014. New York utility ConEd is expected to invest $200MM to implement DER to
avoid transmission build.

2.3

PSE Eastside winter peak load forecast has been a moving target
throughout planning process, and has steadily increased over study
period.

PSE has been changing the required winter peak load reduction on the Eastside throughout
the Energize Eastside planning process. (see figure below). PSE has a history of changing
methods and planning standards when justifying capital expenditures, e.g., peaking power
plants. In the 2015 Integrated Resource Plan, PSE changed their planning standard, which
led to an increase in 2021 peak load of 351 MW. Figure 1 below summarizes the source and
the estimate of peak load reduction required to meet Eastside load requirement.
Figure 2: Range of Estimates for Eastside Peak Load increase through 2024
Source
2024
Date of
Page
Source
E3 Non-Wires Study
70 MW
Oct 2014
Quanta - Eastside Needs Assessment

123

Apr 2015

Page 19

Stantec Review Memo (referenced in
EIS)

133

July 2015

Page 1-7 Draft
EIS

PSE 2015 IRP

166

Jan 2016

Draft EIS (2016)

205

Jun 2015

IRP Ch.5 page
31
EIS Page 2-34

* Assumes peak load after planned baseline energy conservation

The Draft EIS discusses 205MW non-transmission resources needed by 2024, which is a
likely mistake. This value stems from an email from Jens Nedrud, Energize Eastside
project manager, where he explains that the amount of conservation required to be
equivalent to transmission capacity is 205 MW. Mr. Nedrud only mentions conservation,
not other DER. Mr. Nedrud is the project manager for Energize Eastside, so estimates
from him should be questioned.

2.4

PSE Eastside winter peak load forecast is wrong and has been
consistently too high for the past 6 years.

Figure 2 below shows how peak load is historically flat, then suddenly takes off in the
future. You’ll find this to be true with PSE’s previous peak load forecasts. I understand
that forecasts are, by their nature are wrong, but PSE has a habit of overestimating peak
load.
Figure 3: PSE 2015 IRP Figure 5-21: Electric Peak Demand Forecast before DSR 2015 IRP Base
Scenario versus 2013 IRP Base Scenario Hourly Annual Peak (23 Degrees, MW)

Winter peaks have gone down in the Pacific Northwest in the last 5 years, and growth in the
winter peak will continue to be less than the increase in growth in energy use. PSE’s winter
peak decreased by 11 MW from 2013 to 2014. This holds true because:
1. Electric heating load is saturated. I.e., new growth does not include electric heating
that contribute to winter peak,
2. Fuel Conversion from electric to gas and propane are reducing winter peaks,
3. Milder winter temperatures reduce chance of extreme cold weather, and
4. Higher growth in multifamily and commercial,
PSE’s 2011 IRP had peak forecasts rising from 2011 forward. 3 This is not happening.
Notice in Figure 5-27 from PSE’s 2015 IRP, the peak demand does not begin to increase until
2024.

3

http://www.utc.wa.gov/_layouts/CasesPublicWebsite/GetDocument.ashx?docID=42&year=2010&docketNumber=100961

Figure 5-27: Electric Peak Forecasts by County (MW), after applying 2013 IRP DSR

3

Other Points on EIS Alternative 2

3.1

PSE local needs assessment is not a local cause

PSE has suggested the transmission need is based on local winter peak demand on
the eastside. This is only a small part of the story. The issue arises by modeling a
series of unlikely regional wholesale power scenarios (e.g., plants offline, Canadian
imports, transmission line outages, and high winter peak demand) that creates: 1) high
winter power flows South to North through the PSE’s eastside transmission corridor,
and 2) increased loads on eastside substations. These modeled events would lead to
equipment exceeding their thermal limits and the need to shed load at substations or
limit power flow on the PSE 115kV system through eastside.
Based on the 2012 Memorandum of Agreement between PSE, Seattle City Light
(SCL), and BPA, PSE has agreed to provide expanded transmission service through
Puget Sound Area. SCL agreed to projects that would limit flow through their system by
placing series inductors at two of their substations. This demonstrates that the issue
and needs are indeed a regional one, not just local
This local problem, if it were ever to occur, would happen for a few hours of the year
during extreme cold days and hours of peak load on eastside. The EIS extreme
scenarios suggest up to 13 days this could occur, but does not forecast number of
hours. Given PSE’s winter peak is in morning (8am) or evening (6pm) The load
reduction would need to be for a few hours during these times. EQL’s experience
suggests that the winter peaks come in 2-3 day consecutive days (cold snaps) and last
maybe one to two hours per day.
According to EIS scenarios, in 2026 eastside load will need to shed 133MW to
accommodate flows to Canada over PSE 115kV system.
Another troubling area is how PSE attributed winter peak demand reductions to
forecasted energy efficiency measures. It is impossible to determine how PSE and its
contractors did this conversion. However, EQL Energy is familiar with the issue that
load shapes used in the Pacific Northwest to attribute capacity reductions from energy
efficiency are inaccurate and out of date. Some end use load shapes (ELCAP) date
back to the 1980s. The topic of inaccurate load shapes and hence capacity contribution
of energy efficiency has been consistently discussed and agreed upon by the
Northwest Power and Planning Council, as well as the Regional Technical Forum on
energy efficiency.
3.1.1

The Problem – several days and a few hours in the winter

The problem PSE has identified in their Energize Eastside proposal comes about
through a series of unlikely events that lead to high winter power flows South to North
through the Eastside and creates overloads on certain substations. This problem, if it
were ever to occur, would only happen for a few hours of the year. PSE has not
estimated the number of hours because the scenarios and stress cases they use don’t

lend themselves to firm estimates. If PSE could estimate the number of hours they
would need winter peak demands to be reduced, it likely would come in 2-3 day
consecutive days (cold snaps) and last maybe one to two hours per day.
If Energize Eastside or one of the alternatives were not to be pursued, power outages
would not be imminent during these peak demand hours unless at least three failures
occur in the grid, a scenario that exceeds NERC reliability requirements. The total
number of customers affected by these unlikely outages would be 3 to 5 percent of the
1.1 million customers that will pay for the project with higher electricity bills for the next
40 years.
3.1.2

The DER Solution

Distributed Energy Resources are well suited for targeting winter peak demands in the
Eastside Area. Many North American electric system operators invest in DER to avoid
transmission and peaking generation. These DER include demand response, storage,
EV charging control, DSG, and Distribution Efficiency. If the problem is less than 60
hours per year, it is often much less expensive to manage demand than build
Transmission and Generation. Efficiency and CHP tend to provide reductions
throughout the day, but can be targeted for time of day contributions. Figure 4 shows a
sample peak day load shape for the Puget Sound area with a stack of resources
deployed both throughout the day and during a dispatch at 5:30PM during the peak to
depict what could happen in the event of an outage.
Figure 4: Sample DER Contribution to Winter Peak Day Load Shape4

4 Data source for load shape: Puget Area Net Load for 12.20.2008
http://transmission.bpa.gov/Business/Operations/Misc/default.aspx
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* This is not an Eastside area load shape, but is representative of typical winter peak load patterns for NW
utilities.

3.2

PSE lags rest of country in DER

Utilities like Puget Sound Energy are way behind other areas of the country in investing
in DER, especially demand response. For example, the rest of North America relies on
over 60,000MW of demand response, and has eliminated billions of dollars of
investments in peaking generation and transmission. The Northwest Power and
Conservation Council in their recently released 7th Power Plan, identified 4,300
megawatts of regional demand response potential. PSE currently has no demand
response resources it can rely upon.
One example of a DER approach to avoiding transmission project is New York’s
Brooklyn-Queens demand management project.5 Growth began to occur in this area
from gentrification and employment growth. The utility ConEd estimated the cost to
meet this growth would require a $1Billion investment in expanded transmission and
substation capacity. In 2014 the Public Service Commission approved the Brooklyn/
Queens Demand Management program to invest up to $200MM to avoid the larger
infrastructure costs.
The Northwest is not new to Non-Wire Alternatives. In the 1990s BPA was considering
transmission across the Cascades to support Puget Sound Area growth and reliability.
The transmission cost assessment led to a plan that included aggressive demand side
resources in Puget Sound Area, and use of series capacitors for voltage support.
These lower cost alternatives deferred the project to the point of never being built.
3.3

EIS Impacts of Alt 2

The negative impacts of Alternative 2 were primarily associated with peaking
generation and storage located on the Eastside, and relate to land and greenhouse
gas (GHG) emissions.
EQL Energy, however, is not suggesting any new reciprocating engines, or peaking
power units as part of EIS Alt. 2. We would expect primarily Combined Heat and Power
(CHP) to be constructed in this alternative. CHP often uses biomass/biogas as well as
natural gas, and would contribute to GHG, or could have noise impact. CHP has the
benefit of also being “energy efficient” because the low value heat is used in industrial
or commercial processes. Puget Sound Area has examples of CHP, e.g.,
a. Renton, WA South Treatment Plant that can produce up to 8MW of power. 6
b. Seattle, WA Enwave Seattle uses biomass and natural gas to produce 50 MW
of electricity, and 35 MW of heat equivalent.
5

http://www.neep.org/file/2414/download?token=bNV2vVea, http://documents.dps.ny.gov/public/Common/
ViewDoc.aspx?DocRefId=%7B83594C1C-51E2-4A1A-9DBB-5F15BCA613A2%7D

6

http://www.kingcounty.gov/services/environment/wastewater/resource-recovery/Energy/Renewable/
cogen.aspx
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c. Univ. of Washington has 5MW natural gas CHP
CHP would require capacity on natural gas infrastructure.
A Dispatchable Standby Generation (DSG) program would have to go through air
permitting compliance, but it is a permittable use. PSCleanAir has suggested that a
DSG program like PGE would follow EPA NESHAP RICE rules.
EQL Energy would not recommend storage implementation as described in Alt. 2 of
EIS. Six acres of storage does not make much sense. Energy storage highest value is
utility owned and managed, yet behind the meter at a customer site. This means
customers get backup and reliability, and utility can use for system issues, e.g., winter
peak demands. This also avoids the 6 acres of storage containers suggested in the EIS
draft (which is ridiculous). Fire and environmental authorities are becoming comfortable
with both Li-ion and flow battery technology. PSE is working on a Li-ion storage system
at Glacier. State of Washington is also granting $40MM to projects in grid
modernization and storage.
Alt 2 would cost less than Alt 1 and provide secondary benefits to customers through
improved reliability and resiliency.
Alt 2 would have less risk during weather and natural disasters. DERs would provide
backup power during intermediate or sustained outage.

3.4

Alt 2 works with PSE Economic Study of Flexible AC
Transmission (FACTS).

Flexible AC Transmission systems on high voltage lines would protect PSE
transmission facilities from reaching thermal limits while providing required service to
loads. Combining this alternative with appropriately procured and analyzed DER
provides a good alternative in Draft EIS.
See PSE Economic Study request at link below.
http://www.oasis.oati.com/PSEI/PSEIdocs/
Oct_31_PSET_Economic_Study_Request_from_EQL.PDF

Alternative 2 Issue Details

4
In estimating Non-Wires Alternatives (NWA) like Alternative 2, PSE and its contractors
have miscalculated both the technical and cost effective potential for DER in the
Eastside area. They have used outdated information and methods, overestimated
winter peak demand, improperly calculated “cost effectiveness”, and have not
considered forecasts of technology cost and performance improvements.

EQL Energy LLC | Puget Sound Energy 2015 IRP Comments
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4.1

2014 Non-Wires Alternative Screening Study underestimates
DER Potential for Eastside

PSE relies on 2013 Cadmus report and a 2014 E3 report to estimate DER potential on
the eastside. These analysis both have used bad or out-of-date data, improper
analysis, and have underestimated the DER potential for the Eastside.
E3’s 2014 Screening study 7 has bad data and provides no data or description of DER
measures that were considered cost effective beyond the PSE baseline:
i.

Estimated cost of Energize Eastside at the time of the Screening Study
was $220 MM. The cost has been stated to be between $150 and
$300MM.

ii.

Avoided cost analysis should use avoided cost of Transmission,
Generation, and Distribution over 10 year period. A non-wires study should
be performed that combines EE project deferral ($155/kW-yr) with avoided
cost of peaking Generation Capacity ($184/kW-yr) and generic T&D
deferral ($23/kW-yr8 ). The sum of these ($362/kW-yr) will buy PSE more
DER than that forecasted by E3 and PSE. Other avoided costs that could
play a role include environmental costs, customer cost savings, etc.
PSE’s proposal to rebuild Sammamish-Lakeside-Talbot 115 kV line to 230
kV (Energize Eastside) is a project PSE says is needed to support a 65 to
133MW load growth in PSE’s eastside. This transmission project is
estimated to cost $300MM or $1,500/kW, about the same capital cost of a
200MW reciprocating engine. By integrating cost of transmission with
system generation the cost to serve this 200MW load growth is $600MM or
$3,000/kW capital cost.

iii.

DER alternatives and cost estimates are not well defined, so it is difficult to
evaluate the accuracy of Alternative 2.

iv.

Include backup generators to be used as contingency reserve (e.g.,
Portland General Electric).

7 http://www.energizeeastsideeis.org/uploads/4/7/3/1/47314045/attachment_5_-

_screening_study.pdf
E3 2014, page 23 PSE’s IRP team also provided avoided generation capacity cost of $184/kWyear and an avoided generic T&D cost of $23/kW-year, which are both represented in 2014
dollars. For this analysis, we assumed that PSE’s generic T&D avoided cost and the specific
transmission line deferral value related to PSE upgrades are additive. This additive assumption
presumes that load reductions in King County can defer the need for more general planned
distribution system upgrades, in addition to deferring the construction of the specific Eastside
upgrades.
8
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v.

Storage is quickly becoming more cost effective and accepted as an
alternative to T&D investments.

Recommendation. PSE should redo DSR, DR, and DER forecasts on Eastside using
all levelized costs, including transmission (e.g., Energize Eastside), distribution, and
supply-side resource alternatives. This will undoubtedly increase the amount of DSR
and DER PSE has forecasted in the Draft IRP.
2016 PSE all source RFP. In 2016 PSE is expected to issue an all source RFP for
distributed resources. WUTC should ensure that the avoided cost for resources in the
Eastside accurately reflect all avoided costs, e.g., transmission, generation,
distribution, customer benefits, environmental costs, etc. Through needs assessment of
Energize Eastside, PSE’s Eastside zone needs winter capacity resources to address
transmission congestion and reliability by 2018. The IRP analysis supports addition of
further distributed energy resources by 2021.
4.1.1

Defining distribution located resources

PSE should move away from current categories of distribution-side resources towards
resource descriptions that meet utility requirements (energy, capacity, reserves, etc).
As mentioned above these requirements need better descriptions than just MW and
aMW. These requirements need amount, duration, time of day/season, etc.. The
distribution located resources PSE has used 3 categories of distribution located
resources seen in Cadmus report 2014:9
1. DSR, Demand Side Resources, energy efficiency. (which uses bad estimates
for peak demand reductions (MW)
2. DR, demand-response
a. Residential DLC- Water Heat
b. Residential DLC – Space and Water heat
c. Residential Critical Peak Pricing (CPP)
d. C&I CPP
e. C&I Load Curtailment
3. DG, distributed generation, solar
Figure 5 is suggests a better way to describe all distribution level resources. This
categorization allows planners to place different values on a resource based on its
quality and location. For instance, getting dispatchable capacity for winter peaks is
more valuable ($/kW-year) than non-dispatchable capacity.

9

https://pse.com/aboutpse/EnergySupply/Documents/IRPAG_Cadmus_presentation_2014-12-08.pdf
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Figure 5: EQL Categories of Distributed Energy Resources

4.2

Energy Efficiency contribution to peak demand reductions
underestimated

PSE and its consultants use end use load shapes that are out of date to calculated
peak demand reduction from energy efficiency programs. Many of these load shapes
are based on end uses and technologies from the 1980s. This leads to lower peak
reduction (MW) per unit of energy efficiency (MWh). The Northwest Power and
Conservation Council has been building a business case to update these load shapes,
and is expected to pursue this work in 2016. 10

4.3

Puget Sound DER and DSR avoided Cross-Cascades
Transmission in 1990s

In the 1990s BPA was considering transmission across the Cascades to support Puget
Sound Area growth and reliability. The transmission cost assessment led to a plan that
included aggressive demand side resources in and use of series capacitors for voltage
support. These lower cost alternatives deferred the project to the point of never being
built.
DER, when cost of Transmission is considered, will increase dramatically. Estimates in
Figure 2 below are estimates based on EQL estimates from WECC and NPCC
forecasts.

10

http://rtf.nwcouncil.org/subcommittees/enduseload/

EQL Energy LLC | Puget Sound Energy 2015 IRP Comments

Page 15 of 27

4.4

Western electricity markets

On March 5, 2015, PSE announced it would participate in the California ISO energy
imbalance market that will provide imbalance energy via locational marginal pricing.
This decision by PSE management to participate in EIM, demonstrates that PSE
believes in a planning and operational paradigm that explicitly recognizes locational
value of generating and demand-side resources.
PSE participation in Western energy imbalance market will allow better management of
existing transmission assets to existing generation and load balance. In Energize
Eastside assessment, PSE has not considered the operational improvements that will
exist for generation, demand management, and DER.
PSE joining the EIM does not have much effect on capacity procurement, except a
possible reduction in flexibility requirement for resources.

5

Assessment of Eastside DER Potential

EQL Energy expects PSE could add over 160MW of capacity to Eastside DSR forecast
by 2021. below. Using an Avoided Cost analysis that includes avoiding cost of
Transmission, Distribution, and supply-side generation should include:
Capital Cost ($/kW)! !
$1,500/kW ! Transmission
Capital Cost ($/kW)! !
$1,500/kW! Thermal Resource (e.g., Peaker)
Capital Cost ($/kW-yr)!$31.00!!
Distribution
O&M Fixed $/kW-yr! !
$10.55
O&M Variable $/MWh!!
$2.96

5.1

DSR and DER Contribution

The terminology around resources on the distribution side can be confusing. PSE uses
DSR or demand side resources, which includes energy efficiency, demand response,
and distributed generation. The EE Documents we reviewed focus on energy efficiency
and do not fully address DSR and its impact on peak capacity (MW). Analysis that is
reported in Annual Average Megawatts (aMW) provides limited useful information for
analyzing for transmission and distribution infrastructure needs.
In our report, we distinguish between DSR and DER forecasts and work to not double
count resources.
DSR – Demand Side Resources: efficiency, demand response, and distributed
generation (detail and types are unknown in PSE EE analysis). Cadmus 2013 IRP DSR
EQL Energy LLC | Puget Sound Energy 2015 IRP Comments
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assessment does not include kW or peak contribution, nor do they provide DR
assessments.
DER – Distributed Energy Resources: EQL uses this term to refer to all resources on
the distribution system, including distribution efficiency (CVR and power factor
correction), demand response, combined heat and power, dispatchable standby
generation, and storage.11
DER and load management in critical areas is an opportunity to invest in measures that
address infrastructure costs and regional load growth while engaging and benefitting
customers, just like energy efficiency. Through the evaluation of Energize Eastside it is
unclear the extent to which PSE has considered the use of distributed energy
resources (DER) in their modeling, either as a resource or as a means to reduce load.
The DER resources described below should be considered in addition to the PSE’s
DSR contribution to the 100% conservation load forecast.
Many of these DERs are dispatchable, including demand response, dispatchable
standby generation (DSG), and energy storage and can therefore target peak load and
reduce the need for infrastructure expansion in transmission and distribution.
5.1.1

Distributed Resource Planning

The DER contribution to peak load should be appropriately allocated among existing
and future Eastside substations such that DER quantity reasonably matches the load
assumed to be present at these substations.
Figure 8 below shows substation locations in the Eastside area that have historically
recorded higher load and may be more likely to serve larger customers sites with high
DER potential such as commercial/industrial, multifamily residential, institutional,
government, campus and hospital loads.
Distributed Resource Planning is a process which more accurately calculates capacity
and value for DER in specific areas of a utility distribution system.
On February 6, 2015 the CPUC released a ruling providing guidance to IOUs with
respect to the DRPs that are to be filed by July 1, 2015. The document12 provides
additional guidance to utilities beyond AB 327. The guidance specifics 11 components
that are to be included, at a minimum, in the locational DER benefits analysis.
Figure 6: Distributed Resource Planning Value Analysis
Locational Value Component
Avoided Sub-transmission, Substation and Feeder Capital and Operating
1 Expenditures: DER ability to avoid Utility costs incurred to increase capacity
to ensure the system can accommodate forecasted load growth

11

In California Distribution Resources Planning they include energy efficiency into their DER analysis.

12 Docket R14-08-013 DRP Guidance: http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M146/
K374/146374514.PDF
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Avoided Distribution Voltage and Power Quality Capital and Operating
Expenditures: DERs ability to avoid Utility costs incurred to ensure power is
2
delivered within required operating specifications, including transient and
steady-state voltage, reactive power and harmonics
Avoided Distribution Reliability and Resiliency Capital and Operating
Expenditures: DERs ability to avoid Utility reliability related costs incurred
3 to prevent, mitigate and respond to routine outages (Utilities shall identify
specific reliability metrics DERs could improve), and resiliency related costs
incurred to prevent, mitigate, or respond to major or catastrophic events
(Utilities shall identify specific resiliency metrics DERs could improve)
4 Avoided Transmission Capital and Operating Expenditures: DERs ability to
avoid need for system and local area transmission capacity
5 Avoided Flexible Resource Adequacy (RA) Procurement: DERs ability to
reduce Utility flexible RA requirements
Avoided Renewables Integration Costs: DERs ability to reduce Utility costs
associated with renewable integration (for this line item, the Utilities shall
6
attempt to coordinate their efforts with the development of the updated
RPS Calculator and the Renewables Integration Charge)
Any societal avoided costs which can be clearly linked to the deployment of
7
DERs
Any avoided public safety costs which can be clearly linked to the
8
deployment of DERs
Definition for each of the value components included in the locational
9
benefits analysis
Definition of methodology used to assess benefits and costs of each value
10 component explicitly outlined above, irrespective of its treatment in the E3
Cost-Effectiveness Calculator
Description of how a locational benefits methodology can be a into longterm planning initiatives like the Independent System Operator’s (ISO)
Transmission Planning Process (TPP), the Commission’s Long Term
11
Procurement Plan (LTPP), and the California Energy Commission’s (CEC)
Independent Energy Policy Report (IEPR), including any changes that could
be made to these planning process to facilitate more integrated analysis
Figure 7: DRP locational value components (CPUC DRP Guidance)
Notes:
The Resource Adequacy (RA) program, administered by the CPUC and CAISO is a 1year forward bilateral capacity market. Utilities must procure sufficient resources to
meet their expected peak load. Since it began in 2006, utilities were required to
procure system-wide peak capacity resources, and local resources as needed in
constrained areas. In 2013, a flexible resource requirement was added.
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Figure 8: Bellevue Substation Peak Load Heat Map (2006)

Sources:
Data: City of Bellevue substation peak load for 2002 and 200513
See Appendix A for data table
Map: EQL (using Microsoft Excel/Bing Maps)
Note: PSE’s transmission topology in this area has changed and is expected to
continue to change to serve changing load patterns, therefore this rendering is for
sample purposes only.
PSE’s existing 115 kV network in the Eastside with suggestions of areas that may
experience higher load growth, may require additional infrastructure such as new
substations, and therefore would represent advantageous locations for PSE and/or
other appropriate parties to incentivize and site distributed energy resources.

Customer Driven DER
DER adoption behavior and demand for services is customer driven based on broad
socio-economic factors and technology advancements –not strictly regional or based
only on energy cost.
Customer desire for self-reliance is increasing

13 City of Bellevue Comprehensive Plan Utilities Element Update, November 2006
http://www.ci.bellevue.wa.us/pdf/PCD/PSE_System_Plan_Update_November_2006.pdf
(accessed 06.08.2015)
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•
•

•

5.1.2

Ernst & Young: 33%of the multi-national firms are expected to meet a greater
share of their energy needs through self-generation over the next five years
Navigant: nearly 75% of surveyed residential customers have “concerns
about the impact electricity costs have on their monthly budgets, and 63%
are interested in managing energy used in their homes”
Best Buy: 36% of residential customers desire to “financially and physically
protect the home” (Home Safeguarding persona)
Distributed Solar

PSE currently has 2,800 customers and 17.4MW of capacity producing 17,037MWh of
energy a year. As mentioned above, the Cadmus March 2015 memorandum has many
errors regarding PV Solar forecasting and should not be reference by PSE. EQL
suggests the following as an estimate of growth in energy from distributed solar.
Figure 9: Range of Distributed Solar by 2030
MW
Minimum
BaseCase
Maximum

5.1.3

Capacity
MW
5
50
400

Energy
MWh
5,000
50,000
400,000

aMW
0.57
5.71
45.66

Distribution Efficiency (aka CVR)

In 2007 Puget Sound and 12 other Pacific Northwest Utilities participated in a
Northwest Energy Efficiency Alliance (NEEA) pilot to evaluate the energy and capacity
savings from operating Conservation Voltage Reduction. 14 The study tested and found
a 2 to 4 percent capacity reduction through distribution efficiency projects. An updated
2014 NEEA study found that over half the CVR projects operating in the United States
are used for peak demand reductions versus energy efficiency. 15
Wide scale adoption is beginning. One hurdle to adoption was mentioned in NEEA
paper as, “hurdle to CVR implementation includes the lost customer revenue due to
CVR rollout. End users reduce energy consumption with CVR and thus lower utility
revenue. Utilities are often reluctant to recuperate lost revenue through rate increases,
especially during times of slow or no load growth in the utility service area. Utilities can
recuperate lost revenue from CVR more easily during periods of more rapid load
growth. BPA currently offers incentives for CVR initiatives, which can help with utility
cost recovery.”

14

https://www.leidos.com/NEEA-DEI_Report.pdf

http://neea.org/docs/default-source/reports/long-term-monitoring-and-trackingdistribution-efficiency.pdf?sfvrsn=5 (page 45)
15
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In Washington, Energy efficiency standard I-937 is currently a main driver for CVR
implementation for IOUs in Washington State. I-937 mandates IOUs to undertake cost
effective energy efficiency measures, such as CVR.
PSE has implemented Conservation Voltage Reduction (CVR) on three to six PSE
substations before energy is sent to customers, thereby reducing customers’ electric
power consumption at the point of consumption on the customers’ side of the meter.
CVR will be useful to PSE during winter peak load events due to the influence of
resistive loads during those times. Reducing voltage is more effective for winter
resistance heating load than for other types of load such as motors that experience
greater use in summer for cooling loads.
CVR Target: 2.5% of peak load
5.1.4

Demand Response

By 2021 NPCC estimates the Pacific Northwest states will obtain between 600 and
1,080 MW (or 3%) of winter peak through demand response. At present, only a fraction
of that quantity is operational. The Council is currently preparing their 7th power plan
and has been working with regional utilities and industry stakeholders. 16
In a 2015 report for NPCC, Navigant estimates that by 2030 Northwest utilities will
have achieved nearly 9% of winter peak load from demand response.
The estimated cumulative DR market potential for capacity programs
represents nearly 9% of winter peak load by 2030. This estimate is in line with
estimates of other DR potential studies conducted both in the Northwest and
other parts of the country.17
Cadmus 2013 DSR report for PSE IRP (page 7) suggests that by 2033 PSE could
expect 4.7% of winter peak to be reduced by Demand Response. Cadmus (2013) is
approximately half of Navigant (2015) winter peak reduction forecast.
Two types of DR are likely to be beneficial for eastside areas:
1. Day-Ahead notification peak load reduction DR
2. Emergency 10-minute response DR
Because PSE identifies a peak load resource requirement for the Eastside, we have
identified a need to study a demand response program to operate during these times,
when PSE’s most expensive resources will likely be supplying power. DR programs
are often cost effective when displacing this expensive generation, such as PSE’s
peaking units in Whatcom County. When combined with the additional value of
16

https://www.nwcouncil.org/news/meetings/2015/06/

17

http://www.nwcouncil.org/media/7148943/npcc_assessing-dr-potential-for-seventh-power-plan_updatedreport_1-19-15.pdf
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providing an infrastructure alternative, the cost effectiveness of such a DR program is
improved. Many utilities have implemented day-ahead notification DR programs that
call upon enrolled customer or 3rd party resources to reduce their demand for a
specified duration, typically 2-4 hours.
In addition, emergency DR programs have successfully been implemented that are
capable of fast response for contingency reserve purposes. An example is a 10-minute
response program run by Southern California Edison.18 These programs are typically
of higher value due to the short notice time and reliability service provided. SCE’s
program pays customers $240/kW-year for capacity that successfully participates.
For purposes of the EIS analysis, we have requested conservative DR quantities,
shown in Figure 10, for the eastside area that are reflective of percentages of peak
load that have been achieved in other areas and below those estimated by Navigant
(2015).
Figure 10: Eastside Area DR by 2021
Eastside DR Estimate
Day-Ahead DR quantity
4%
10-minute DR quantity
1.5%

Because PSE has indicated it may include DR at a level of approximately 2.7% of load
by 2020, the 4% DR estimate above for day-ahead programs is incorporated into the
100% conservation forecast used by PSE.19
WECC rule Bal-002-WECC-1 was referenced by PSE20 as one of the reasons the
reserve amounts are increasing. This same rule allows a balancing authority to use a
number of different resources to meet this requirement including demand response:
“* A resource, other than generation or load, that can provide energy or
reduce energy consumption
* Load, including demand response resources, Demand-Side Management
resources, Direct Control Load Management, Interruptible Load or
Interruptible Demand, or any other Load made available for curtailment by
the Balancing Authority or the Reserve Sharing Group via contract or
agreement.”

5.1.5

Dispatchable Standby Generation (DSG)

Portland General Electric’s DSG program can be used as an example for one designed
to provide enhanced reliability in the Eastside area. The DSG program connects
customer backup generators to the distribution grid using parallel switchgear at sites
such as hospitals, commercial/industrial, and government buildings. PGE remotely
dispatches the generators, which are capable of providing uninterrupted service to
18

https://www.sce.com/NR/rdonlyres/7A1BC024-698D-44A0-98D1-ABD8DEE9E451/0/
NR572V20810_BIP.pdf
19

May 19 PSE IRP Advisory Group meeting materials

20

PSE IRP Chapter 6 page 16
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customers in the event of a grid outage. As part of the program, PGE invests in and
owns some of the interconnection equipment, pays for fuel, and performs ongoing
testing – required for units at many sites such as hospitals.
DSG potential is determined by using a simple proportion of peak load to DSG capacity
installed at PGE and applying it to PSE, as shown in Figure 11 below.
Figure 11: Potential DSG by 2021
DSG Potential
2018 PGE System Peak
Current PGE DSG Capacity
DSG MW per System MW
2018 PSE System Peak
2018 Eastside Peak Load Forecast
PSE System DSG Potential
PSE Eastside Area DSG Potential

MW
4000
94
2.5%
6000
750
141
18.8

Note that the size of PGE’s DSG program is growing and has plans to increase the
program capacity to 125 MW in the next 5 years. Using the proportion method
described above, Eastside DSG potential would increase to 22.7 MW.
While the simple DSG potential figures provided here are adequate to inform planning
at this stage, additional detailed analysis of DSG capacity will be valuable to PSE and
Eastside reliability regardless which transmission projects are built. PSCleanAir has
suggested that a DSG program like PGE would follow EPA NESHAP RICE rules. Developer of
DSG program would have to go through air permitting compliance, but it is a permittable use.

PSE evaluated using DSG as part of a stipulation in Washington Utilities and
Transportation Commission (WUTC) Order 06 in docket UE-130617, in which both
parties agreed that PSE should perform an evaluation. Specifically, the Settlement
agreement states: PSE agrees to evaluate the PGE Dispatchable Standby Generation
(DSG) program, described in the testimony of staff witness Juliana Williams, and either
provide a report to the Commission of PSE’s conclusions and recommendations by
December 1, 2014, regarding the financial and technical feasibility of PSE
implementing a similar DSG program in its territory, or file a tariff implementing DSG
service by December 1, 2014.
EQL evaluated the PSE report and finds it evasive, inconclusive, and provides the
following feedback.
Specific Comments on PSE DSG Findings and select sections. (Dec. 1, 2014)
PSE Findings and Issues
Comment
True
The primary benefit of the PGE DSG program has been the ability to
use the standby generators as a cost-effective resource to meet non-spin
operating reserve obligations.
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PSE does not have a near-term need for non-spin operating reserves PSE can use DSG to meet winter
and has maintained more than adequate operating reserves during peak peak demands.
events
True. Program is not used as
While originally established as peaking resource, PGE’s use of its
distributed standby generator fleet as a peaking resource has been de peaking resource.
minimis during the life of the program
New Environmental Protection Agency (EPA) emissions requirements True that EPA rules are in flux
that limit operation and testing on diesel-fired emergency standby
for legal reasons. Current laws to
generators create uncertainty and potential operational constraints
watch are state and local air
during times of peak need
permits. PSCleanAir has
suggested that a DSG program
like PGE would follow EPA
NESHAP RICE rules
DSG resources are not part of
Under normal conditions, PGE’s standby generator fleet is not
normal dispatched resources
economic compared to other alternatives during dispatch decisions
Getting this information would
PSE lacks sufficient market research of its customers that would
justify investment in a DSG program including potential participation be very easy
rates and standby generator inventory
It is unlikely PSE would be able to implement a DSG program to meet PSE has time to develop DSG
any near-term capacity needs given time, resources, and current
systems capability
Section 4.6 Compliance
Section 5.2 Constraints and Opportunities
Market Barrier. The 2011 CBRE market search led to no customers
expressing interest in further engagement with PSE to interconnect a
standby generation system to the grid.

PGE Customers are not that
different than PSE Customers. It
takes a clear customer value
proposition and a few key
customers to get it started.
EQL can assist.

Monitoring and dispatch. PSE does not own software that allows for
monitoring and dispatch. PSE need operational and technical
knowledge to operate new software.
Interconnection. PSE needs specifications for interconnecting standby EQL Team can assist
generators. PSE does not have interconnection agreement
PSE has several low-cost resources to meet non-spin reserve
Contradicted in IRP
obligations.
Operating reserves exceed need by 200-400MW in most peak hours. Contradiction with IRP
forecasts

The NERC contingency reserves standard (BAL-002-WECC-2 21) applies to the NW
Power Pool Reserve Sharing Group (RSG), and requires the RSG to carry the larger
of: 3% of load + 3% of generation OR the Most Severe Single Contingency (what is
this for PSE?). Contingency reserves can be comprised of any combination of seven
types defined in the standard. DSG is categorized as the Operating Reserve –
Supplemental subcategory of Contingency Reserve. This reserve type was formerly

21

http://www.nerc.com/files/BAL-002-WECC-2.pdf
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defined as Non-Spin reserve, but was changed to supplemental in the current standard
to be inclusive of demand side management pursuant to FERC Order 740.22
E3 incorrectly ruled out DSG in their 2014 non-wires study for Energize Eastside. They
wrote,
“The US Environmental Protection Agency (EPA) prohibits PSE from relying on customersited backup generation for peak shaving of utility loads for resource planning purposes,
which PSE planners believe would prevent them from planning grid conditions that rely on
backup generation to defer transmission upgrades. This regulation exists primarily to
protect local air quality. Therefore, customer-sited backup generation was excluded from
the DG non-wires potential estimates.”

5.1.6

Combined Heat and Power (CHP)

CHP is the simultaneous use of a fuel, primarily natural gas, to generate electricity and
provide heat. When properly designed, CHP is capable of operating at higher
efficiency than typical central station power plants.
PSE’s Non-Wires Screening Study 23 CHP analysis, performed by E3 and informed by
earlier work by Cadmus, found approximately 1 MW of peak CHP resource by 2023
across all of PSE’s King County service area. Because this quantity can reasonably be
achieved in a single building, the previous estimate is likely not reflective of actual
potential. In order to determine this potential, a new study is warranted, especially in
light of the amount of growth expected to occur in Bellevue and PSE’s need for peak
capacity resources.
With the cost of capacity to utilities often exceeding $100/kW-year, infrastructure
deferral benefits and electricity sales revenue are components that contribute to cost
effectiveness determination and would inform the ultimate potential of this resource.
PSE needs over 1000 MW of new capacity by 2025, according to recent IRP
development information.24
150 MW of load growth could occur in the Bellevue downtown and Bel-Red areas in
the next 20 years.25 The new development represents a large opportunity because
many DER technologies such as CHP make the most sense when incorporated during
the design phase and provide further benefits when central utility plants serve multiple
buildings. But such a strategy requires deliberate planning and clear leadership to
become successful.
Because Downtown and Bel-Red will consume significant quantities of natural gas
regardless of PSE’s electricity infrastructure decisions, the extent to which this gas can
be put to use generating electricity should be studied. Additionally, the civil
construction work to occur in these areas in future years points toward investigation of
co-locating energy infrastructure and potentially common use infrastructure such as
district energy where central utility plants supply heating, cooling and electricity to a
potentially large development, such as the Spring District.

22

http://www.ferc.gov/whats-new/comm-meet/2010/102110/E-6.pdf

23

http://www.energizeeastsideeis.org/uploads/4/7/3/1/47314045/attachment_5_-_screening_study.pdf

24

May 19 PSE IRP Advisory Group meeting materials

25

Exponent Reliability Study
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Recommendation: Explore 3rd party or PSE owned central utility plants with CHP in
parts of the Eastside that will experience the most new construction.
Figure 12: Base CHP Quantity 2021
Eastside CHP Estimate
CHP
4% of peak load

Note:
Transmission topology alternative D adds Eastside generation. Because a larger
central plant CHP project should be considered for this option, selection of this
alternative could result in a substantially higher CHP penetration.
5.1.7

Energy Storage

Energy Storage is receiving a great deal of attention right now due to the cost declines
seen in recent years and an increasing number of predictions for continuing storage
cost reduction.26 PSE, Avista, and Snohomish PUD have received $15MM to study
use of energy storage.
Figure 13: Energy Storage Quantity 2021
Eastside Storage Estimate
Storage
2% of peak load

5.1.8

PSE DER Potential & Interconnection

Many existing and future commercial, multifamily residential, institutional and corporate
campus sites are centered near downtown Bellevue, Bel-Red and South Redmond–
areas that are driving the need for new transmission and distribution infrastructure.
Cost effectiveness of DER investments in these areas stands to be influenced to the
extent they can substantively contribute to load service and reliability needs. In other
words, a next-generation energy system, which is being pursued by leading utilities,
will make full use of DERs by integrating their capabilities into utility planning and
operations, a step that may well deliver cost reductions to PSE ratepayers – and one
that will require developing appropriate compensation mechanisms to DER owners. In
addition, PSE or 3rd parties could own DERs that may be designed to provide benefits
directly to specific customers (i.e. storage installed behind-the-meter), while
simultaneously providing infrastructure deferral benefits enjoyed by all ratepayers.
DER interconnection and operations practices will become more important as these
resources grow in quantity and take on additional performance obligations related to
reliability and system resiliency. Should PSE and Eastside communities decide to
move to make full use of DER options as part of a strategy to support and enhance
regional growth, appropriate technical interconnection and operations procedures and
26

Sample media story addressing storage:
http://cleantechnica.com/2015/03/04/energy-storage-could-reach-cost-holy-grail-within-5-years/
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standards will be needed. DER best practices are emerging from California, New York,
and Hawaii, states that have taken the lead. The standards by which PSE designs and
operates the 12.5 kV distribution system will be important for DERs so as to ensure
maximum utilization of the system, including supporting 2-way power flows.
Most distribution systems move electricity in one direction – from power plants to
substations to customers. But when customers interconnect generation resources,
their power will flow the other direction, serving other customers and in some cases
flowing power back to the substation itself and serving load further upstream, possibly
at higher voltages. While there is no fundamental reason why these new flows of
electricity cannot occur, investments in additional monitoring equipment and advanced
control technologies will be needed.
These types of investments, involving software, communications, controls, and
switching equipment, are also likely to provide reliability benefits by enhancing the
ability of utilities to automatically switch customers to alternate feeds in the event of an
outage on a given distribution circuit.
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Lifetime cost analysis for Energize Eastside

What will Energize Eastside cost customers over its lifetime?
February 17, 2016

If those numbers seem large, it’s mostly
because state policy guarantees PSE
a return on investment of 9.8% per year
for infrastructure projects.
Interest adds up quickly at that rate.

What will Energize Eastside cost customers over its lifetime?
CENSE engaged Jeffrey King, a utility financing expert, to give us better answers to this
question. Mr. King worked as a Senior Resource Analyst for the Northwest Power Planning
Council for nearly 30 years.
Mr. King used MicroFin modeling software to come up with three different lifetime scenarios
(45, 55, and 65 years) using a project base cost of $100 million. The details of his analysis can
be found in the following pages of this document.
A base cost of $100 million is considerably less than PSE’s cost estimates, but the results of the
model can simply be scaled by the ratio of the actual cost to the base cost. For example, if the
cost were to be $300 million (three times the base cost), the results from Mr. King’s analysis
could simply be multiplied by a factor of 3.
PSE has not updated cost estimates for Energize Eastside, and the EIS contains no reference to
the project’s cost. Our best guess is that it will cost at least $250 million. We scaled the results
of Mr. King’s analysis by a factor of 2.5 to arrive at the following lifetime costs:

Lifetime of Energize Eastside
transmission line

45 years
55 years
65 years

Total cost to ratepayers

$1.45 billion
$1.74 billion
$2.03 billion

If those numbers seem large, it’s mostly because state policy guarantees PSE a return on
investment of 9.8% per year for infrastructure projects. Interest adds up quickly at that rate.
Revenue collected by PSE for this level of investment would be approximately $32 million per
year. This is an important number, because it is possible to buy quite a bit of technology to
implement alternative solutions with expenditures of that size. Because alternative solutions
can be built incrementally as the need arises, we probably wouldn’t need to continue that
level of investment for 45-65 years.
We see an opportunity to build a solution of just the size we need and save a lot of money for
ourselves, our children, and our grandchildren.

Estimation of the fixed charge rate and revenue requirements
for the proposed Energize Eastside transmission project
Prepared for CENSE.org by Jeffrey C. King & Associates
February 10, 2016
The Energize Eastside transmission project is intended to reinforce the Puget Sound
Energy electrical distribution system on the east side of Lake Washington in King County,
Washington, an area that has experienced significant growth over the past several decades
without concurrent expansion of the local transmission system. The Energize Eastside project
is proposed to be an overhead single-circuit 230 kV transmission line1 extending from the
existing Talbot Hill substation in Renton approximately 18 miles north and east to the existing
Sammamish substation in Redmond, passing through Bellevue, Kirkland and other Eastside
communities. The line would feed, from both ends, a new or expanded substation in the
Bellevue vicinity. Preconstruction fieldwork commenced in January 2015 and construction is
proposed to commence in the second quarter of 2017 for fourth quarter 2018 energization.
The purpose of the work described in this paper is to estimate the levelized fixed charge
rate (FCR)2 and revenue requirement3 of the proposed Energize Eastside project. Revenue
requirement can subsequently be used to estimate the rate impact of the proposed project.
The MicroFin Levelized Project Revenue Requirements model, developed by the Bonneville
Power Administration and the Northwest Power and Conservation Council is used to calculate
project FCRs and revenue requirements. MicroFin uses normalization accounting4 to simulate
investor-owned utility financing of electric power projects. MicroFin calculates total project
investment costs using a construction cost estimate, construction cash flows and financing
information. Annual cash flows over the forecast service life of the project are then calculated.
Components of annual cash flows for transmission projects include debt service, debt
interest, return on equity, equity recovery, income and property taxes, insurance, operation
and maintenance expenses, interim capital replacement costs and the cost of losses. The net
1

The project may use towers capable of carrying a future second 230KV line.

2

The Fixed Charge Rate is the levelized annual cost of financing the construction of a project over the economic life of the project,
expressed as a percentage of total investment cost. The total investment cost is the cost of developing and constructing a project
(capital cost), including price escalation and interest incurred during the construction period.

3

Project Revenue Requirements are the annual costs of constructing and operating a project. Revenue requirements consist of the
annual financing costs (Fixed Charge Rate x Total Investment Cost) plus annual operation and maintenance costs (expensed and
capitalized).

4

Normalization accounting shifts a portion of the benefit of accelerated tax depreciation to later years of the life of a project.
Normalization accounting is mandated by the Internal Revenue Service for investor-owned utilities.

of these comprise annual revenue requirements. Annual revenue requirements may vary
over the life of a project due to factors such as cost escalation and a service life that exceeds
the financing life. A levelized revenue requirement (an equivalent constant value) is then
calculated by taking the net present value of the series of annual revenue requirements, then
calculating a constant series of annual payments with equivalent net present value.
For calculating the FCR and revenue requirements of a transmission project, MicroFin requires
information regarding project capital costs, operation and maintenance (O&M) costs, interim
capital replacement costs; construction cash flows; the project owner’s financial structure,
tax obligations and incentives, if any; forecast general inflation and escalation rates of
capital and O&M costs; and electrical losses. Other MicroFin input data such as fuel cost
and emission costs are not applicable to a transmission project. The information needed by
MicroFin to calculate a fixed charge rate and revenue requirement for a transmission project
is shown in Table 1 with the known or assumed values for the Energize Eastside project and
sources of this information. Additional information regarding the derivation of certain input
assumptions is provided in the Appendix.
Capital costs for transmission projects vary widely and the capital cost estimates for the
proposed Energize Eastside project were not available for this analysis. $100 million is used
as a placeholder. $100 million is substantially greater than typical cost for a 230kV project of
this size, however the congested nature and environment of the proposed corridor will likely
increase construction cost well above typical costs. Once construction cost estimates are
available, revenue requirements can be calculated by taking ratios of $100 million. Because
all cost input assumptions for this project are a constant percentage of the capital cost and all
input costs are independent of the load factor of the line, the relationship of overnight capital
to revenue requirements is linear.
An uncertainty of some importance is the assumed service life of the project. PSE estimates
that the service life of transmission facilities will range from 45 to 65 years. For this reason, FCR
and revenue requirements calculations were run for 45, 55 and 65 year service lives.
The estimated fixed charge rates and levelized annual revenue requirements for a $100
million overnight capital cost investment in a project with the characteristics of the proposed
Energize Eastside project are shown in Table 2 for 45, 55 and 65 year service lives. Also shown
is the AFUDC ratio, to calculate total plant investment (basis of the fixed charge rate) from
the overnight construction cost. All values are “nominal”, e.g., include the effects of forecast
general inflation, and therefore represent the actual dollar impact on rates.

Table
data
values
and and
sources
Table1:1: Modeling
Modelinginput
input
data
values
sources
Input

Value

Source

Note

Plant Data:
Start of construction

1/1/2017

Service date

1/1/2019

Service life

44, 55 and 65 years

Overnight capital cost

100 million

Approximation of PSE Closest MicroFin time series increment.
Q2 2017
Approximation of PSE Closest MicroFin time series increment
end of Q3 2018
PSE 2014 FERC Form
1 page 123.14
Placeholder

Annual construction cash flow 50%/yr

JCK assumption

Capital cost real escalation

Zero

JCK assumption

Annual operation and
maintenance expenses
O&M cost real escalation

1.3% of overnight
capital cost
Zero

See Appendix

Generation integration costs

n/a

Control and dispatch costs

Zero

Cost of losses

Zero

Interim capital replacement

1.2% of overnight
capital cost
2016

See Appendix

Debt term

30 years

JCK assumption

Equity recovery period

30 years

JCK assumption

Debt/Equity ratio

52/48

Debt interest rate (nominal)

5.75%

Return on equity (nominal)

9.8%

Debt financing fee

1.0% of issue

PSE 2014 FERC Form WUTC approved, effective 1/2014
1, page 109.2
See Appendix
Average of recent PSE 30-year issues plus
0.25% for Dec 2015 Federal Reserve increase.
PSE 2014 FERC Form WUTC approved, effective 1/2014
1, page 109.2
See Appendix
Average of recent PSE 30-year issues.

Discount rate (nominal)

6.7%

Calculated

General inflation rate

See Appendix

NPCC 7th Plan (draft)

Federal income tax rate

35%

FIT recovery period

20 years

PSE 2014 FERC
Form1
IRS Pub 946

Federal investment tax credit

None

State income tax rate

None

State investment tax credit

None

Input price year dollars

JCK assumption

Reflects currently low rates of labor and
equipment price escalation.
Exclusive of property tax and insurance.
Reflects currently low rates of labor and
equipment price escalation.
No significant generation would be
interconnected to the proposed project.
Project is assumed not to significantly affect the
control and dispatch costs of the PSE system
Project will likely reduce system losses overall
but extent not known w/o load-flow analysis
Levelized annual cost of replacing major
equipment over the life of the project.
Cost estimates are assumed current

Project financing

After-tax cost of capital for the assumed
financial parameters (PSE perspective)

Taxes and Insurance

Annual property tax rate

0.95% of overnight
capital cost
Annual property insurance rate 0.06% of overnight
capital cost

See Appendix
See Appendix

Recovery period for transmission assets

Average King Co. property tax rate x ratio of
assessed to true value for King Co.
Average PSE property insurance cost on electric
plant property
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Table 2: Estimated AFUDC ratio, fixed charge rates and revenue requirements (Nominal values)
Case

		

AFUDC Ratio

Annual FCR

Annual Revenue

(% Total Plant Investment)

Requirement ($/yr)

$100 MM overnight cost;
45-year useful life

1.038

9.9%

$12,869,000

$100 MM overnight cost;
55-year useful life

1.038

9.7%

$12,622,000

$100 MM overnight cost;
65-year useful life

1.038

9.6%

$12,505,000

			

Appendix: Derivation of certain modeling input assumptions
Operation and maintenance costs: Operation and maintenance costs for this project include
the expensed costs of operating and maintaining the system plus administrative and general
costs. Major equipment replacement costs are normally capitalized and are considered
separately. System control and dispatch costs are not included because it is believed that
PSE control and dispatch costs would not be significantly affected by the proposed project.
Generation integration costs are also excluded because no significant generation would be
interconnected to the proposed project. Operating and maintenance costs were estimated
from PSE operation and maintenance cost data appearing on page 321 of the PSE 2014
Federal Energy Regulatory Commission (FERC) Form 1 annual report. Administrative and
General (A&G) costs (Form 1 page 323), excluding property insurance (entered separately
in MicroFin) were calculated as a percentage of total O&M. That percentage was applied
to transmission O&M, as calculated above, to obtain an estimate of transmission A&G. The
transmission O&M estimate plus the transmission A&G estimate were then divided by total
transmission asset value (Form 1 page 206) to obtain transmission O&M plus transmission
A&G as a percentage of transmission capital cost.
Interim capital replacement cost: Interim capital replacement cost is the annual cost
of replacing major components over the expected service life of the project. Information
regarding utility interim capital replacement costs is scarce – these costs are rolled into
annual capital costs that also include system expansion and disaster recovery expenditures.
Reported interim capital replacement expenditures by North American utilities for substation
and transmission assets are relatively high, about 5% of asset value annually. However, North
American transmission systems are aging - the average age of large power transformers is
reported to be 40 years. Because replacement costs increase with age, the levelized lifetime
replacement rate for a new transmission line will be less than the replacement rate for a 40
year old facility. Assuming an exponential increase in replacement costs over the service life of
a facility, a 5% rate at age 40 yields a levelized lifetime rate of 1.2% of asset value for a facility
with an expected service life of 55 years (midpoint of PSE service life estimates).
Debt interest rate and financing fee: The average interest rate of 30-year PSE bonds issued
from 2009 through 2014 is 5.48% (PSE FERC Form 1 page 256 and 257). To this was added
0.25% to account for the December 2015 Federal Reserve rate increase. The result was
rounded to 5.75%. The same source was used to calculate an average debt placement fee of
1.03% (rounded to 1%) for the same bond issues.
General inflation rate: The forecast general inflation rate used by the Northwest Power &
Conservation Council for its 7th power Plan (draft) was adopted for this study. That series is
1.6% for 2015, 1.7% for 2016, 1.6% for 2017, 1.7 % for 2018-2028 and 1.8% for 2029 and on.

Property tax: An average property tax rate for King County, Washington was calculated as
the product of assessed property value to true property value (Property Tax Ratio) and the
average King County property tax rate, as follows:
Property tax ratio for King Co.

93.800%

(WA Dept. of Revenue)

Average property tax rate for King Co.

1.014%

(www.smartasset.com)

Average property tax rate on true value

0.950%

Property insurance: Total PSE insurance expenditures (2014 PSE FERC Form 1 page 323) were
divided by total electric plant in-service asset value (Form 1 page 206) to yield a 0.06% rate
based on asset value.
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EXECUTIVE SUMMARY
The primary objective of this report is to present the technical background, and provide best practice
guidelines and summary criteria for pipelines collocated with high voltage AC power lines. The report
addresses interference effects with respect to corrosion and safety hazards, and fault threats. The guidelines
presented address mitigation and monitoring, encroachment and construction, risk severity classification,
and recommendations for further industry development.
This report addresses the technical background to high voltage interference with respect to collocated and
crossing pipelines, and presents basic procedures for dealing with interference scenarios. The provisions of
this document are recommended to be used under the direction of competent persons, who are qualified in
the practice of corrosion control on metallic structures, with specific suitable experience related to AC and/or
DC interference and mitigation. This document is intended for use in conjunction with the reference
materials cited herein.
Collocated pipelines, sharing, paralleling, or crossing high voltage power line rights-of-way (ROW), may be
subject to electrical interference from electrostatic coupling, electromagnetic inductive, and conductive
effects. If the interference effects are high enough, they may pose a safety hazard to personnel or the public,
or may compromise the integrity of the pipeline. Because of increased opposition to pipeline and power line
siting, many future projects propose collocating high voltage alternating current (HVAC) and high voltage
direct current (HVDC) power lines and pipelines in shared corridors, worsening the threat.
Predicting HVAC interference on pipelines is a complex problem, with multiple interacting variables affecting
the influence and consequences. In some cases, detailed modeling and field monitoring is used to estimate a
collocated pipeline’s susceptibility to HVAC interference, identify locations of possible AC current discharge,
and design appropriate mitigation systems to reduce the effects of AC interference. This detailed computer
modeling generally requires extensive data collection, field work, and subject-matter expertise. Basic
industry guidelines are needed to help determine when more detailed analysis is warranted, or when
detailed analysis can be ruled out based on the known collocation and loading parameters. A consistent
technical guidance document will benefit the pipeline industry by increasing public safety and allowing for an
efficient approach in assessment and mitigation of threats related to high voltage interference.
The INGAA Foundation contracted Det Norske Veritas (U.S.A), Inc. (DNV GL) to develop this guidance
document. The project included a detailed industry literature review to identify applicable technical reports,
international standards, existing guidance and operator procedures. In addition to the literature review,
numerical modeling was performed to determine the effects of key parameters on the interference levels.
The document addresses interference effects with respect to corrosion and safety hazards, mitigation,
monitoring, encroachment and construction, prioritization and modeling. It also includes recommendations
for further development.
The following severity ranking tables were developed for key variables and their impact on the severity of
AC interference. Further background for the development of these rankings is provided throughout the
report. Guidelines for determining the need for detailed analysis and applying these severity rankings are
provided in Section 6.2.
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Separation Distance
Table 3-Severity Ranking of Separation Distance

Separation Distance - D (Feet) Severity Ranking of HVAC Interference
D < 100

High

100 < D < 500

Medium

500 < D < 1,000

Low

1,000 < D ≤ 2,500

Very Low

HVAC Power Line Current
Table 4-Relative Ranking of HVAC Phase Current

HVAC Current - I (amps)
I ≥ 1,000
500< I > 1,000
250 < I < 500
100< I < 250
I < 100

Relative Severity of HVAC Interference
Very High
High
Med-High
Medium
Low

Soil Resistivity
Table 5-Relative Ranking of Soil Resistivity
Soil Resistivity - ρ (ohm-cm) Relative Severity of HVAC Corrosion
ρ < 2,500

Very High

2,500 < ρ < 10,000

High

10,000 < ρ < 30,000

Medium

ρ > 30,000

Low

Collocation Length
Table 6-Relative Ranking of Collocation Length

Collocation Length: L (feet)
L > 5,000
1,000 < L < 5,000
L < 1,000

Relative Severity
High
Medium
Low

Collocation / Crossing Angle
Table 7-Relative Ranking of Crossing Angle

Collocation/Crossing Angle - θ (°) Relative Severity
θ < 30
High
30 < θ < 60
Med
θ > 60
Low

4

The research and analytical studies accentuated the need for accurate power line current load data when
assessing the susceptibility of a steel transmission line to high voltage interference. For this reason,
collaboration between the respective pipeline and power line operators is advised to accurately determine
where detailed assessment is required, and develop efficient mitigation where necessary.
The general safety recommendations and guidelines for interference analysis presented in Section 6 provide
guidance on the relative susceptibility of AC interference associated with the selected variables. They
primarily address the likelihood or susceptibility of AC interference, and do not address the consequence
aspect of an overall risk assessment, as these details are specific to each individual assessment.
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1

INTRODUCTION

Trends within both the electric power and pipeline industries have increased the number of projects that colocate high voltage alternating current (HVAC) and high voltage direct current (HVDC) power lines with steel
transmission pipelines in shared rights-of-way (ROW). The primary objective of this report is to provide
technical guidance and present best practice guidelines and summary criteria for steel transmission pipelines
collocated with high voltage AC power lines.
Topography, permitting requirements, land access, increasingly vocal public opposition to infrastructure
projects, and environmental concerns, including protected regions, all have led to an increase in sharing of
common utility corridors. While there are numerous benefits to common utility corridors, there are also
many concerns. Collocated steel transmission pipelines that share, parallel, or cross high voltage power line
ROW may be subject to electrical interference from electrostatic coupling, electromagnetic inductive, and
conductive effects. If these interference effects are high enough, they may pose a safety hazard to
personnel or compromise the integrity of the pipeline.
Pipelines collocated with overhead HVAC lines account for a significant portion of the high voltage
interference conditions encountered in the transmission pipeline industry. However, interference effects due
to buried power lines and HVDC are also of concern to pipeline operators where close collocations exist. As
aboveground HVAC is still the primary concern for pipeline interference, it is the primary focus of this report.
However, comparison background and technical discussion is included related to HVDC and buried power line
interference as well, and the effects of both should be considered on a case-by-case basis when steel
transmission pipelines are closely collocated with these systems.
Numerous methodologies exist to analyze alternating current (AC) interference for specific collocations and
crossings, but the analysis generally requires extensive data collection and detailed computational modeling.
The accuracy of these models is sensitive to the HVAC power line operating parameters, which can often be
difficult or costly for pipeline operators to obtain from electric power companies. Basic guidelines and
prioritization criteria have been established in this report to provide guidance for pipeline operators to aid in
a risk-based decision-making process and help prioritize regions for detailed modeling and mitigation design,
or exclude further modeling analysis for a given region.
This report addresses interference effects related to encroachment and construction, corrosion and safety
hazards, mitigation, and monitoring. This project included a detailed industry literature review to identify
applicable technical reports, international standards and, guidance documents. Several INGAA members
provided procedures. In addition to the literature review, numerical models were developed and trends
presented detailing the effects of critical variables on interference levels under the conditions defined.
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INDUSTRY LITERATURE REVIEW

There has been extensive research performed to understand the risks of high voltage interference and to
develop efficient mitigation techniques. The effects of HVAC interference from a personnel safety and
corrosion standpoint are a risk identified in much of the literature. Case studies in North America, the UK,
and continental Europe have identified and documented AC corrosion concerns. Through-wall defects have
been reported with corrosion rates greater than 50 mils/year (mpy) observed.1

9

In development of this guidance document a literature review identified and reviewed more than fifty
technical references, US and International standards, existing guidance documents, research theses, journal
manuscripts, and technical symposia papers. Additionally, INGAA collected operating procedures and
guidelines from 10 member companies for review and comparison.
Where published, historically identified corrosion defects and pipeline failures associated with AC corrosion
degradation have been reviewed and a selection are presented as case studies in Appendix A, demonstrating
the magnitudes and variability in corrosion rates possible with AC accelerated corrosion.
The primary finding from this review is that there is significant variation in operating procedures and
technical literature with respect to AC interference. Various companies’ procedures were compared with
published industry guidance, historical project data, and project experience to determine a best practice
approach. Details and cross references are presented in each of the subsections of this document with a
detailed review of the technical literature, case studies, and company procedures provided in Appendix A.
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HIGH VOLTAGE INTERFERENCE ON ADJACENT PIPELINES

3.1 HVAC Interference Modes
Electrical interference from capacitive, electromagnetic inductive, and conductive coupling can affect
pipelines collocated in close proximity to HVAC power lines. The subject of AC interference has been a
growing concern across multiple industries in recent decades as improved pipeline coatings and utility ROW
congestion has contributed to an increase in identified AC corrosion incidents. Recent trends in the high
voltage electric power transmission industry are leading to increased power capacity and higher operating
currents in certain systems, in part to overcome long distance transmission line losses.2 This increase in
operating current has a direct effect on the level of electromagnetic interference (EMI) and the
corresponding magnitude of AC interference on affected pipelines. This trend toward elevated operating
currents may present a significant challenge for achieving adequate mitigation on pipelines crossing or
collocated with the high voltage power lines.
The three primary physical phenomena by which AC can interfere or "couple" with pipelines are through
capacitive, resistive, or inductive coupling as detailed in Sections 3.1.1 through 3.1.3. High voltage
interference can occur during normal operation, generally referred to as steady state, or during a power line
fault. HVAC power line faults are any abnormal current flow from the standard intended operating conditions,
and discussed further in Section 3.1.4.

3.1.1 Capacitive Coupling
Capacitive coupling, or electrostatic interference, occurs due to the electromagnetic field produced by AC
current flowing in the conductors of a high voltage power line, which can induce a charge on an above
ground steel pipeline that is electrically isolated from the ground. Capacitive effects are primarily a concern
during construction when sections of the pipeline are aboveground on insulating supports, as indicated
in Figure 1. The pipeline can build up charge as a capacitor with the surrounding air acting as the dielectric,
which can maintain the electric field with a minimum loss in power, resulting in a potential difference with
surrounding earth.
The magnitude of potential is primarily dependent on the pipeline proximity to the HVAC conductors, the
magnitude of power line current, and the individual phase arrangement. If the potential buildup due to
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capacitive coupling is significant, electrostatic interference may present a risk of electric shock or arcing.
While elevated capacitive voltages may exist, the corresponding current is generally low, resulting in low
shocking consequence3,4.

Figure 1.

Illustration of Capacitive Coupling

3.1.2 Inductive Coupling
Electromagnetic induction is the primary interference effect of an HVAC power line on a buried steel pipeline
during normal steady state operation. EMI occurs when AC flowing along power line conductors generates an
electromagnetic field around the conductor, which can couple with adjacent buried pipelines, inducing an AC
voltage, and corresponding current, on the structure as depicted in Figure 2. This induced AC potential may
present a safety hazard to personnel, and can contribute to AC corrosion of the pipeline, as discussed in
Section 3.3.1.
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Figure 2.

Illustration of Steady State HVAC Inductive Interference

The inductive effects of the HVAC power line on an adjacent pipeline are a function of geometry, soil
resistivity, coating resistance, and the power line operating parameters. The geometry characteristics
include separation distance between the pipeline and the towers, depth of cover (DOC), pipe diameter, angle
between pipeline and power line, tower footing design, and phase conductor configuration. These
parameters remain relatively constant over the life of the installation. The coating resistance, power system
resistance, and soil resistivity may vary with the seasonal changes and as the installations age, but they are
considered constants for most analyses. However, the operating parameters of the power line – such as
phase conductor load, phase balance, voltage, and available fault current – all have an influence on the
effects of AC interference, and can vary significantly. The individual conductor current load and phase
balance is dynamic and changes with load requirements and switching surges. These variations in operating
parameters contribute to variations in levels of AC interference. During normal HVAC operation, the current
load varies as the load demand changes both daily and seasonally.3,5 While normal operating conditions are
often referred to as “steady state” throughout the industry, the term is somewhat misleading as the current
loads and corresponding induced AC potentials can be continuously varying, adding further complexity to
quantifying interference magnitude.
For a straight, parallel, homogenous collocation, induced potentials are highest at the ends of the collocated
segment, and fall exponentially with distance past the point of divergence.6 For more complex collocations,
voltage peaks may occur at geometric or electrical discontinuities, where there is an abrupt change in the
collocation geometry or electromagnetic field. Specifically, voltage peaks commonly occur where the pipeline
converges or diverges with the HVAC power line, separation distance or soil resistivity changes significantly,
isolation joints are present on the pipeline, or where the electromagnetic field varies such as at phase
transpositions.3,7,8,9
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3.1.3 Resistive Coupling
Current traveling through the soil to a pipeline can cause resistive or conductive coupling. As the grounded
tower of an HVAC power system shares an electrolytic path with adjacent buried pipelines through the soil,
fault currents may transfer to adjacent steel pipelines if the pipeline presents a lower resistance electrical
path. Resistive interference is primarily a concern when a phase-to-ground fault occurs in an area where a
pipeline is in close proximity to an HVAC power line, and magnitudes of fault currents in the ground are high.
However, a phase imbalance on an HVAC system with a grounded neutral can contribute to resistive
interference as return currents will travel through the ground and may transfer to a nearby pipeline.
During a fault condition (see Section 3.1.4), the primary concern is the resistive interference transferred
through the soil. However, inductive interference can also be a concern as the phase current, and
corresponding EMI, of at least one conductor can be high, as depicted in Figure 3. In other words, during a
fault, the inductive effects during normal operation as described in Section 3.1.2 increase due the elevated
EMI during the fault period.

Figure 3.

Illustration of HVAC Fault Condition – Inductive and Conductive Interference

If any of these electrical effects are high enough during operation, a possible shock hazard exists for anyone
that touches an exposed part of the pipeline such as a valve, cathodic protection (CP) test station, or other
aboveground appurtenance. During steady state normal power line operation, AC current density at a
coating holiday (flaw) above a certain threshold may cause accelerated external corrosion damage to the
pipeline. In addition, damage to the pipeline or its coating can occur if the voltage between the pipeline and
surrounding soil becomes excessive during a fault condition.
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3.1.4 AC Faults
For HVAC power lines, a fault is any abnormal current flow from the standard intended operating conditions.
A fault can occur between one or more phase wires and the ground, or simply between adjacent phase wires.
Faults can occur when one or more of the conductors are grounded or come in contact with each other, or
due to other unforeseen events. This may be due to vegetation contacting the conductors, conductors
contacting the towers or each other during high winds, physical damage to a tower, conductor, or insulator,
flashover due to lightning strikes, or other abnormal operating condition. A phase-to-ground fault on a
power line causes large currents in the soil at the location of the fault and large return currents on the phase
conductor and ground return.
Faults are generally short duration transient events. Typical clearing times for faults range from
approximately 5 to 60 cycles (0.08 to 1.0 seconds for 60-hertz transmission) depending on the location of
the fault, breakers and type of communications. While the fault effects are transient, high-induced potentials
or resistive coupled voltages along the ROW present a possible shocking hazard for personnel or anyone who
may be in contact with above grade pipeline or appurtenances.

3.2 HVAC – Personnel Safety Hazards
An evaluation of the possible safety hazards for those working on a pipeline should take place whenever a
pipeline is operating or constructed in close proximity to a HVAC power line. Personnel safety hazards are
present during both pipeline construction and maintenance, and during normal steady state operation.

3.2.1 Hazards During Operation
Touch and Step Potential Limits
Personnel safety is of concern when a person is touching or standing near a pipeline when high voltages are
present. The “touch potential” is defined as the voltage between an exposed feature of the pipeline, such as
a CP test station or valve, and the surrounding soil or a nearby isolated metal object, such as a fence that
can be touched at the same time. The touch potential is the voltage a person may be exposed to when
contacting a pipe or electrically continuous appurtenance. The “step potential” is the voltage across a
person’s two feet and defined as the difference in the earth’s surface potential between two spots one meter
apart. The touch potential can be a concern during both normal steady state inductive and fault
conductive/inductive conditions. Typically, the step potential is a concern during conductive fault conditions
due to high currents and voltage gradients in the soil.
The Canadian Standards Association (CSA) and NACE International (NACE) have published standards
addressing HVAC interference hazards. Both NACE and CSA standards10,12 recommend reducing the steady
state touch and step potential below 15 volts at any location where a person could contact the pipeline or
any electrically continuous appurtenance. The 15-volt threshold is designed to limit the available maximum
current through a typical human body to less than 10 mA. An 8 to 15 mA current results in a painful shock
but is still in the maximum ”let go” current range, for which a person can release an object or withdraw from
contact.10 The Institute of Electrical and Electronics Engineers (IEEE) Guide for Safety in AC Substation
Grounding, indicates that a current in the range of 9 to 25 mA range may produce painful shock and
involuntary muscular contraction, making it difficult to release an energized object.13 Elevated body current
in the range of 60 to 100 mA may cause severe injury or death as it can induce ventricular fibrillation, or
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inhibition of respiration. Current lower than nine (9) mA will generally result in a mild shock, but involuntary
movement could still cause an accident.10
The touch potential is equal to the difference in voltage between an object and a contact point some
distance away, and may be nearly the full voltage across the grounded object if that object is grounded at a
point remote from where the person is in contact with it. For example, a crane that was grounded to the
system neutral and that contacted an energized line would expose any person in contact with the crane or
its un-insulated load line to a touch potential nearly equal to the full fault voltage.
The step potential may pose a risk during a fault simply by standing near the grounding point due to large
potential gradients present in the soil, typically during a short duration fault condition.
A risk evaluation of the possible hazards to personnel for those working on the pipeline and possible pipeline
coating damage should take place whenever a pipeline is in close proximity to a HVAC power line. This
assessment should consider the possible likelihood and consequence of HVAC interference hazards to
determine if further analytical assessment or mitigation is necessary. NACE International Standard Practice
SP0177-2014 (Mitigation of Alternating Current and Lightning Effects on Metallic Structures and Corrosion
Control Systems) indicates mitigation is necessary in those cases where step or touch potentials are in
excess of 15 volts. Mitigation is further discussed in Section 5.

3.2.2 Encroachment and Construction Hazards
There are multiple safety hazards to consider associated with pipeline construction near a high voltage
power line, the most obvious of which is the possibly lethal hazard of equipment directly contacting an
energized overhead conductor.3 The Occupational Safety and Health Administration (OSHA) has multiple
regulations for safety requirements and limitations for working near power lines that must be considered in
addition to pertinent company standards, and industry best practice guidelines. These include, but are not
limited to the following:


29 CFR 1910.269: Electric power generation, transmission, and distribution



29 CFR 1910.333: Selection and use of work practices



29 CFR 1926, SUBPART V: Power Transmission and Distribution

The OSHA standards address requirements for working near energized equipment, overhead power lines,
underground power lines, and construction nearby.
Elevated capacitive potentials generated on pipeline sections isolated from the ground on insulating skids as
described in Section 3.1.1 can pose a safety hazard. Pipeline segments that are supported aboveground
during pipeline construction near an HVAC power line are subject to EMI and electrical capacitance can build
up between the pipeline segments and earth. If no electrical path to ground is present, even a relatively
short section of piping may experience elevated AC potential, presenting a shock hazard to personnel near
the pipeline.
Cases presented in published literature indicate scenarios of measured potentials greater than 1,000 volts
on a pipeline segment exposed to an HVAC corridor.4 In general, while the capacitive coupled voltages can
exceed the NACE 15 volt touch potential safety threshold, the corresponding current is low reducing
shocking hazard. However, arcing due to capacitive coupling may present a possible safety hazard, as an arc
may be a possible ignition source for construction vehicles refueling along the ROW. Grounding pipelines in
HVAC ROW will reduce the possibility of shocking or arcing.
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Capacitive coupling is generally mitigated by connecting temporary grounding or bonding during
construction to provide a low resistance path to ground for any electrostatic interference. Section 6
addresses further mitigation techniques and guidance for construction practices.

3.3 HVAC Threat to Pipeline Integrity
High voltage interference poses multiple threats to pipeline integrity for collocated and crossing pipelines
under both steady state and fault conditions. During normal steady state HVAC power line operation, the
inductive interference can contribute to accelerated external corrosion damage to the pipeline. Under faulted
conditions, elevated potentials can lead to coating damage or a direct arcing to the pipeline.
The steady state 15 VAC threshold presented in NACE and CSA standards10,12 considers personnel safety and
does not necessarily address corrosion issues. Research and experience has shown that AC accelerated
corrosion can occur in low resistivity soils at AC voltages well below this threshold.3,6,14

3.3.1 AC Corrosion
External corrosion, whether controlled by AC or DC, may pose a threat to the integrity of an operating
pipeline. DC corrosion protection utilizes a system of corrosion resistant coatings and a CP system to provide
electrochemical protection at coating holidays to reduce corrosion rate. However, AC corrosion is possible
even in the presence of cathodically protected DC potentials due to high AC current density at coating
holidays.
The concept of AC corrosion has been around since the early 1900s with only minor effects expected for
many years.3,10 AC accelerated corrosion has been recognized as a legitimate threat for collocated steel
since the early 1990s, after several occurrences of accelerated pitting and leaks, ultimately associated with
HVAC interference, were reported on cathodically protected pipelines.
Historically, there has been little consensus on specific mechanisms driving AC corrosion, and the severity of
degradation attributed. However, several recent publications show tentative agreement in a plausible
mechanism.6,15,17 The explanation presented by Buchler, Tribollet, et al, suggests that AC corrosion on
cathodically protected pipelines may be attributed to destabilization of pseudo-passive film that can normally
form on exposed steel at a coating holiday under DC cathodic protection polarization. Due to the cyclic
nature of AC current, the charge at the steel surface is continuously varying between anodic and cathodic
polarization, which acts to reduce the passive film at the steel surface as shown in Figure 4. It is not the
intention of this report to identify the specific mechanism driving material degradation due to AC corrosion,
but rather to summarize a previously proposed mechanism and clarify the risks and contributing factors
associated with AC corrosion.
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Figure 4.

3.3.1.1

Graphical representation of proposed processes occurring during AC corrosion.
Reproduced from Tribollet.6

AC Current Density

While there may be disagreement regarding the specific mechanism driving AC corrosion, AC current density
is generally recognized as being an indicator of the likelihood of AC corrosion for a given location. In January
of 2010, NACE International prepared and published a report entitled “AC Corrosion State-of-the-Art:
Corrosion Rate, Mechanism, and Mitigation Requirements,” which provides the following insight on AC
corrosion current density.
“In 1986, a corrosion failure on a high-pressure gas pipeline in Germany was attributed to AC
corrosion. This failure initiated field and laboratory investigations that indicated induced ACenhanced corrosion can occur on coated steel pipelines, even when protection criteria are met. In
addition, the investigations ascertained that above a minimum AC density, typically accepted levels
of CP would not control AC-enhanced corrosion. The German AC corrosion investigators’ conclusions
can be summarized as follows:


AC-induced corrosion does not occur at AC densities less than 20 A/m2 (1.9 A/ft2).



AC corrosion is unpredictable for AC densities between 20 to 100 A/m2 (1.9 to 9.3 A/ft2).



AC corrosion occurs at current densities greater than 100 A/m2 (9.3 A/ft2).”31

The AC density for a given location is dependent on soil resistivity, induced voltage, and the size of a coating
holiday. Research has indicated that the highest corrosion rates occur at holidays with surface areas of 1 to
3 cm2 (0.16 to 0.47 in2).1 AC current density is best obtained through direct measurement of a correctly
sized coupon or probe. However, the theoretical AC current density can be calculated, utilizing the soil
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resistivity and AC potential on a pipeline, in conjunction with Equation 1, presented in the State of the Art
Report.1
8

Equation (1)

Where:

IAC

=

Theoretical AC Current Density (A/m2)

Vac

=

Pipe AC Voltage to Remote Earth (V)

ρ

=

Soil Resistivity (ohm-m) (1 ohm-m = 100 ohm-cm)

d

=

Diameter of a circular holiday having an area equal
to that of the actual holiday (m)

Multiple industry references discuss a current density threshold below which AC corrosion is not a significant
factor; however, there is still disagreement on the magnitude of this threshold. While the majority of
technical literature indicates AC corrosion is possible at current densities between 20 to 30 A/m2, there is
experimental evidence presented by Goidanich, et al14 indicating that AC current densities as low as 10 A/m2
can contribute to a measureable increase in corrosion rate14. A significant conclusion of study published by
Yunovich and Thompson in 20049, reiterated in the NACE AC Corrosion State of the Art Report in 2010,
indicated that there might not be a theoretical threshold below which AC corrosion is active. The focus
should rather be on a practical limit, below which the contribution of AC interference to the overall corrosion
rate is low, or rate of corrosion due to AC is not appreciably greater than the free corrosion rate for the
particular conditions.3,9 The results of the experimental study showed that a current density of
approximately 20 A/m2 produced a 90% or greater increase in the corrosion rate versus the control, in the
absence of CP.9 Experimental studies performed by Goidanich, Lazzari, et al in 2010 and 2014, in the
presence of CP, concluded that while it was apparent AC current density greater than 30 A/m2 showed a
considerable increase in the corrosion rate, a current density as low as 10 A/m2 resulted in a corrosion rate
nearly double that of the specimens without AC.14, 18
For reference, the European Standard EN 15280:2013, “Evaluation of AC corrosion Likelihood of Buried
Pipelines Applicable to Cathodically Protected Pipelines” adopted the 30 A/m2 current density magnitude as a
lower threshold, below which the likelihood of AC corrosion likelihood is low. In an effort to address the
practical application seen in operation, considering interaction effects of CP current and AC interference,

recent research has assessed the likelihood of AC corrosion in terms of the ratio between AC and DC current
density (IAC/IDC).
3.3.1.2

Current Density Ratio

Recent research has shown that the likelihood of AC corrosion on pipelines is dependent on both the level of
AC interference and the level of cathodic current from either CP or other stray current sources.3,

15, 18

In

2

general, AC current density values below the previously cited 20 A/m recommended limits were shown to
accelerate corrosion rates in the presence of elevated DC current density due to excessive CP overprotection.
The latest revision of EN 15280:2013 was revised to present criteria based upon the AC interference and DC
current due to CP. Alternative acceptance criteria are presented in terms of limiting cathodic current density,
or limiting the AC to DC current density ratio (IAC/IDC) below a specified level.
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Current density obtained by use of coupons or electrical resistance (ER) probes will provide this ratio.
However, both AC and DC current density data required to utilize these limits are often not available or
easily obtained along the pipeline in practice. Therefore, the current density ratio limits provided within the
EN 15280 standard are not widely used or easily applicable criteria. This reference demonstrates the
recognized interaction of AC interference and CP systems, presenting an alternative approach that may be
valuable for specific scenarios where data is available.
As mentioned previously, the measurement or calculation of AC current density has been the primary
indicator to determine the likelihood of AC corrosion across industry in North America. It is possible to
measure AC current density on a representative holiday through the installation and use of metallic coupons.
A coupon representative of the pipe material, with a defined bare surface area, buried near the pipeline and
connected to the pipeline routed through a test station will allow the measurement of current. These current
measurements along with the known surface area of the coupon, allow for calculation of a representative
current density. In many cases, the coupons are supplemented with additional instrumentation such as ER
probes and reference electrodes to provide additional pertinent information. The ER probes provide a time
based corrosion rate while the reference electrodes provide both and AC and DC pipe-to-soil potentials.
Section 6 provides further details related to mitigation and monitoring methods for to AC corrosion.
Appendix A includes additional details related to literature review, historical AC corrosion rates, and industry
case studies.

3.3.2 Faults
During a phase-to-ground fault on a power line, an adjacent or crossing pipeline may be subject to both
resistive and inductive interference. Although these faults are normally of short duration (generally less than
one second), pipeline damage can occur from high potential breakdown of the coating and conductive arcing
across the coating near the fault. Further, the fault current is typically carried by a single conductor,
resulting in short term elevated induced voltages that can reach thousands of volts or greater. This presents
a significant risk to personnel in contact with the pipeline or electrically continuous appurtenance during a
fault.
A phase-to-ground fault, or a lightning strike, on an HVAC power line can result in large potential differences
with respect to the adjacent or crossing pipelines. If the potential gradient through the soil is sufficient, a
direct arc to a collocated or crossing pipeline is possible, which can result in coating damage, or arc damage
to the pipe wall up to the point of burn-through. Even if an arc is not sustained long enough to cause burn
through, a short duration elevated current can cause molten pits on the pipe surface that may lead to crack
development as the pipe cools. Fault arcing is generally a concern where fault potentials are greater than
the dielectric strength of the coating, or at coating holidays within the possible arcing distance. Section 7.3
provides guidance limits for both issues. Where necessary, installation of grounding and shield wires can be
used to mitigate the fault hazards as discussed in Section 6.

3.3.2.1

Coating Stress Voltage

During fault conditions, damage to the pipeline or its coating can occur if the voltage between the pipeline
and surrounding soil becomes excessive. Fault conditions that produce excess coating stress voltages across
the coating are of concern for dielectric coatings. The main factors to consider are the magnitude of the
voltage gradient and the dielectric strength of the coating type. It should be noted that there are several
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parameters that are utilized to assess these issues: magnitude of the fault current, distance between the
pipeline and fault, soil resistivity, coating age/quality, duration of the fault and coating thickness.
Guidance on allowable coating stress voltage varies across references. NACE SP0177-2014 indicates,
“Limiting the coating stress voltage should be a mitigation objective.” Multiple references offer varying
coating stress limits and are generally considered to be in the range of 1 to 1.2 kV for bitumen, as low as 3
kV for coal tar and asphalt, and 3 to 5 kV for fusion-bonded epoxy (FBE) and polyethylene, for a shortduration fault.”10
For reference, NACE SP0490-2007 “Holiday Detection of Fusion-Bonded Epoxy External Pipeline Coating of
250 to 760 μm (10 to 30 mil)” uses an equation for calculating test voltages which recommends a 15 mil (14
to 16 mils is a common specification for FBE coatings) fusion bonded coating (FBE) be tested at 2,050 volts.
NACE SP0188 2006 “Discontinuity (Holiday) Testing of New Protective Coatings” also uses an equation for
calculating test voltages for coatings in general.
TV=1,250√T

Equation (2)

Where:

TV

=

Test Voltage (V)

T

=

Average coating thickness in mils

This results in a test voltage of 8,840 volts +/- 20% for a pipeline coated with a 50-mil coal tar coating.
The first standard above is the subject of AC mitigation and the following two standards are the
recommendations for holiday testing; however, there appear to be inconsistences as to what voltage will
actually damage the various pipeline coatings. The inconsistences appear to be due to the unidentified
coating thickness in SP0177-2014 and actual duration of the fault resulting in conservative values.
Gummow et al. in their paper “Pipeline AC Mitigation Misconceptions”19 present data that include the
duration and coating thickness in the analysis resulting in values that are more practical. They conclude that
FBE coatings with a 16 mil thickness should conservatively use a voltage gradient limit of 5,000 volts and
that the 3kv to 5 kV range indicated in NACE SP0177-2014 would be more applicable in the range of 7.5 kV
to 12.5 kV.

3.4 HVDC / Underground HVAC
High voltage power interference is primarily a concern for pipelines collocated with HVAC overhead power
lines, due to the widespread sharing of common ROW, and the interference effects associated. However,
there are associated concerns across industry regarding interference effects of aboveground HVDC
transmission and underground AC power lines. Presently, the U.S. transmission grid consists of
approximately 200,000 miles of 230 kV or greater high voltage transmission lines, with an estimate that
underground transmission lines account for less than 1% of this total.20 Industry trends indicate that due to
significant disparity in overall installation costs, it is expected that while buried transmission lines will
continue to be developed and implemented, overhead transmission will remain the primary means for
electric transmission for the foreseeable future.2
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In general, the level of interference from buried HVAC power lines is typically lower as the proximity
between the individual phase conductors acts to balance electromagnetic fields, reducing EMI on foreign
structures. Depending on the type of construction, sheathing or conduit may offer some level of
electromagnetic shielding, further reducing inductive interference effects.
As aboveground HVAC is still the primary concern for pipeline interference, it is the primary focus of this
report. However, the effects of both aboveground HVDC and buried transmission cables require review on a
case-by-case basis when pipelines are closely collocated. There are currently less than 30 identified high
voltage direct current (HVDC) transmission lines operating in the United States21. Although there are few
relative to overhead HVAC, and the interference effects on a pipeline are different from HVAC transmission
lines, they do warrant a brief discussion so that pipeline operators are aware of potential issues. The
Canadian Association of Petroleum Producers (CAPP)22 have produced a technical document that addresses
in detail the issues associated with HVDC transmission lines influence on metallic pipelines. Due to the
technical differences, the detailed extent of HVDC transmission line interference on steel pipelines
necessitates its own study, beyond the scope of this document, however a summary overview of design and
interference comparisons follows.
HVDC transmission systems in operation today are typically of monopole or bipole design. In each case, the
systems consist of a transmission line between stations with the major components being DC-AC convertors
and large ground electrodes. In monopole systems, a single conductor transports the power with an earth
return, as depicted in Figure 5. It should be noted that where HVDC systems use a ground return, the
interference concerns are similar to typical DC stray current interference, which is addressed in NACE
SP0169 and is outside the scope of this document.

Figure 5.

Monopole

System (34)

In bipole systems, two conductors between stations allow the system to transport power through both
conductors, one conductor and an earth return, or a combination of both, as depicted in Figure 6. The most
common use of monopole systems is in submarine applications using the seawater as the earth return. The
most common use of bipole systems consist of onshore overhead transmission towers to transport the
power.
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Figure 6.

Bipole System

(34)

Tripole configurations have been considered and reviewed in research, but have not seen widespread use in
practice. There are several types of designs and operation modes within the broad parameters of the
monopole and bipole systems. During emergencies and in maintenance of the bipole system, an earth return
is used. In an earth return mode there is a potential gradient generated and metallic objects, such as
pipelines, can be subject to varying potentials and become a conductor of the return current if they provide
a low resistance path. Where current is collected or received by the pipeline generally no damage occurs,
unless the current is high enough to damage the coating. However, corrosion will occur at current discharge
locations. The amount of corrosion is dependent on the amount of current and duration of discharge. In the
case of large discharge current, significant corrosion damage can occur in relatively short time periods. The
effects are similar to the interference currents caused by other DC power sources such as traction systems,
cathodic protection systems or welding with an improper ground.
HVDC transmission lines also have the same coupling modes with pipelines that occur with HVAC
transmission lines capacitive, inductive, and resistive. Although under typical circumstances these effects
may be negligible. However, interference levels under faulted conditions can be significant.

3.4.1.1

Capacitive coupling

The results of research presented by Koshcheev indicate the electrical field below HVDC transmission lines
does not generally require significant safety measures during construction when the pipe is isolated on skids,
as the electric field influence associated with HVDC transmission is limited compared to HVAC.21

3.4.1.2

Inductive coupling

CAPP indicates the voltages induced due to HVDC, under steady state conditions tend to be negligible. The
magnitude of induction may contribute to minor interference problems with telephone lines, and possibly
other communications systems, but is typically low enough that neither pipeline integrity nor safety hazards
are considered likely under steady state conditions. However, during fault conditions, there is a possibility
for short duration of elevated inductive coupling.

3.4.1.3

Resistive coupling

During faulting both HVAC and HVDC transmission systems can present personnel safety issues and
compromise pipeline integrity, with possible damage to the pipeline, coating, and associated equipment. A
faulted HVDC power line presents a possible integrity concern for nearby pipelines. CAPP indicates that the
fault current discharged to ground at the power line tower causes a ground potential rise (GPR) near the
ground electrode. A voltage gradient exists relative to remote earth. A pipeline within the voltage gradient
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will experience a coating stress voltage as discussed in Section 3.3.2.1. If high enough, the voltage stress
could puncture the insulating coating possibly damaging the pipeline.

3.5 Industry Procedure Summary
The lack of industry consensus on the subject of AC corrosion guidelines has led to varied practices among
pipeline operators in regards to mitigating AC interference on pipelines. As part of this study, The INGAA
Foundation requested a review of industry practices and procedures related to AC interference. Based upon
this review, all of the procedures address a safety concern and define a maximum allowable AC pipe-to-soil
potential limit for above-grade appurtenances. For pipelines in close proximity to HVAC power lines, faults
are identified as a hazard in almost all of the procedures. However, few addressed coating stress limit above
which mitigation is required. For current density criteria, several procedures had clearly defined limits, while
others addressed it as a concern for AC corrosion but did not specify a targeted limit of AC current density or
define limits for mitigation. Table 1 provides a summary comparison of the industry procedures reviewed.
Table 1-Industry Procedure Summary

Induced AC Potential Limit
Requiring Mitigation

Fault Protection/Coating Stress
Voltage Limit Requiring Mitigation

Current Density
Criteria Requiring
Mitigation

In accordance with NACE: 15 V

Not specified

Not Specified

15 V

2500 V
Mentions damage possible from
faults but no limit

Not Specified

15 V or higher ‐ No work
unless approved by area
supervisor

Not specified

Not Specified

Modeling Required > 2 V

Consider with Modeling

30 A/m2

5000 V

75 A/m2 requires
mitigation, 50 A/m2
requires further
evaluation

15 V

15 V

10‐15 V
15 V

15 V

15 V

150‐2000 V depending on fault
duration
Faults to be considered along with a
minimum separation distance, but
no limit specified
Faults to be considered during
mitigation analysis, but no limit
specified
Faults to be considered during
mitigation analysis, but no limit
specified

Not Specified

30 A/m2
20 A/m2
50 A/m2
50 A/m2
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4

NUMERICAL MODELING

Predicting high voltage interference is a complex problem, with multiple interacting variables affecting the
influence and impact. In recent decades, development of advanced calculation methods and computer-based
tools for simulation of interference effects, analysis of faults, and development of mitigation methods has
been significant.23,5,9,10

Computer based numerical modeling can be utilized to examine the collocated

pipeline’s susceptibility to HVAC interference, help identify locations of possible AC current discharge, and
where necessary design appropriate mitigation systems to reduce the effects of AC voltage, fault currents,
and AC current density to meet accepted industry standards. These numerical models are capable of
analyzing the interacting contribution of multiple variables to the overall magnitude of AC interference.
Computer modeling is used to analyze the interactions and sensitivity of the variables that affect the
magnitude of AC induction on pipelines. This section provides a brief review of numerical modeling software
in general, as well as the results of the individual variable analyses.

4.1 Modeling Software
Previous research has compared the benefits of specific industry standard software; literature is available for
each of the common software packages.3,9,2023 This review addresses the generalizations concerning the
present industry standard software, but does not aim to address or endorse specific software packages.
For the majority of simple collocations considering a single pipeline and single HVAC power line numerous
industry-accepted models have shown to be consistent in the assessment of HVAC interference. Often, for
these simple cases, the benefit of a more complex model is not gained due to uncertainty in the analysis
inputs. That is to say that for a majority of simple collocations, any of several industry accepted models are
capable of providing an accurate analysis. The applicability is limited by the accuracy of the input data, and
expertise of the analyst in utilizing the specific model. Often the uncertainty in critical input variables, such
as the HVAC load current and phasing, outweighs the benefits gained from a more complex model. However,
as the collocation complexity increases, both in terms of the number of structures and geometric routing,
the limitations of some basic models support the benefits of the more detailed modeling software.
Typical industry standard software packages that were reviewed use a transmission line model (TLM) to
calculate longitudinal electrical field (LEF), based on established fundamental Carson or Maxwell equations
for electromagnetic fields. The geometry and routing of the complete pipeline and transmission line network
incorporated in the model considers multiple pipelines, transmission lines, tower sections, and other
collocation parameters. Collocations are simplified as a connected series of finite sections and nodes, with
appropriate parameters applied simulating the pipeline, soil, and transmission load-ins. The modeling
software can then calculate the LEF for each section and solve the fundamental equations to calculate the
potential, current, and theoretical current density along a given collocation.
Calculation of the EMI and corresponding effects on buried pipelines requires a thorough understanding of
the variables involved. Detailed modeling requires knowledge of electric field interactions, transmission
current, tower design, bulk and local soil resistivity, and pipeline parameters such as geometry, coating,
depth, diameter, electrical connections or isolations, and existing CP. All of these variables may significantly
affect the AC interference model, and similarly the analogous real world interference. Likewise, the
assumptions and simplifications made during the model setup can have significant impact on the accuracy
and applicability of the outputs.
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While most of the available models are able to analyze each of these variables, either directly or indirectly,
the accuracy of the analysis is dependent on the expertise and understanding of the analyst to assess the
given variables. Similarly, the accuracy of the models can only be as good as the input data. Multiple
sources are required for the collection of data, i.e. measured in field, provided by power line or pipeline
operators, or based off published nominal data. For that reason, the accuracy of the results is ultimately
dependent on the expertise of analyst and the reliability of the data input to ensure technically appropriate
setup, despite the presence of multiple models that have been shown to be capable of providing accurate
analysis when used within their applicable limitations.

4.2 Variable Analyses
Due to the number of interacting variables affecting the overall levels of AC interference, it is difficult to
isolate the effects of a single variable for all collocations scenarios encountered. Consequently, it is difficult
to determine distinct limits for individual variables outside of which interference becomes negligible.
Considering several key interacting variables is a more viable approach. For example, reported
recommendations cite a distance of 1,000 feet as considered ‘far’ and assumed low risk for HVAC
interference. However, in cases where power line current loads are greater than 1,000 amps and in regions
of low soil resistivity, elevated induced AC potentials and corresponding current density exceeding
recommended thresholds have resulted at even greater distances. Therefore, separation distance alone may
not provide sufficient justification to exclude a collocation from further assessment. Conversely, considering
the interacting effect of the key variables identified is necessary when determining the need for detailed
analysis for a collocation.
DNV GL developed a series of computer models to illustrate the influence of key variables affecting induced
AC on pipelines from nearby HVAC power lines. The software used is a graphical simulation platform
developed to predict the steady state interference and resistive fault effects of HVAC power lines on buried
pipelines in shared right-of-ways (ROWs). Using a TLM and appropriate input data, the software calculated
the LEF, which then calculated the magnitude of induced AC potential, and current along the modeled
collocated pipelines.
The models created for these studies are simplistic in terms of geometry and serve as a demonstration of
the variables’ influence on AC induction on adjacent pipelines. Based upon the number of variables and their
interactions with respect to AC interference on pipelines, these studies determine the relevancy of the
various parameters. The studies offer guidance demonstrating the trends associated with each parameter on
the overall level of interference, and were used along with existing industry guidance and literature findings
to develop the recommended guidelines presented in Section 6.
The primary variables analyzed as part of this study are as follows:


HVAC Power Line Current



Soil Resistivity



Separation Distance Between Pipeline and Power Line



Collocation Length of Pipeline and Transmission Line



Angle Between Pipeline and Transmission Line



Coating Resistance



Pipeline Diameter and Depth of Cover

The results of these studies are presented and summarized in the following sub-sections.
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4.2.1 HVAC Power Line Current
A primary variable influencing the magnitude of induced AC potential on a pipeline collocated with HVAC
power lines is the magnitude of the phase conductor current. The current load of the nearby power lines has
a direct influence on the LEF generated by the HVAC power line circuit(s). The intensity of the LEF varies
with the current loads affecting both magnitude of induced AC potential on the nearby pipeline, as well as
the area of influence. The area of influence affects the separation distance at which a collocated pipeline
experiences significant interference and is further discussed in Section 4.2.3.1.
To demonstrate the sensitivity of power line current on pipeline interference, DNV GL created a computer
model simulating a single circuit vertical transmission line, parallel to a 10-inch diameter pipeline for 5,000
feet at a horizontal separation distance of 100 feet. The pipeline approaches the transmission line at a 90degree angle and parallels the transmission line for 5,000 feet before receding from the transmission line at
a 90-degree angle, as depicted in Figure 7. The HVAC load current was varied while all other model inputs
remained constant, to analyze the influence of current alone. A uniform soil resistivity of 10,000 ohm-cm
was applied and constant throughout the analyses. The transmission line current loads analyzed were 250,
500, 1,000, 2,500, and 5,000 amps based on ranges of operating and emergency loading conditions
reported in literature and previously provided from power transmission operator’s design conditions. Figure
8 shows the maximum induced AC potential as a function of transmission line current load.

Figure 7.

Simplified ROW Model Geometry
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Effects of Current Load on Induced AC Potential
5,000 ft Parallel Collocation Length at 100 ft Separation
Max Induced Potential

Maximum Induced AC Potential (VAC)

50
45
40
35
30
25
20
15
10
5
0
0
Figure 8.

500

1000

1500

2000
2500
3000
Current Load (Amps)

3500

4000

4500

5000

Maximum Induced AC Potential as a Function of HVAC Transmission Line Current

The results of this analysis show that the relationship between transmission line current and maximum
induced AC potential on the pipeline is linear for a parallel collocation, considering a single interfering power
line. When all other variables remain constant, the HVAC operating current load has a direct linear effect on
the magnitude of the induced AC potential. This relationship allows for estimating influence of elevated
current loads based on field measured AC pipe-to-soil potentials. For the specific case, with a pipeline
collocated with a single HVAC circuit, if sufficient measurements of AC pipe-to-soil potential are taken, and
corresponding transmission line current loads are provided for the specific time of measurement, the values
can be scaled linearly to estimate the induced AC potential likely at the correspondingly scaled transmission
current. This may be applicable, for example, for estimating the effects associated with a power line upgrade
with a new current load. However, this method of approximation is only applicable for pipelines collocated
with a single transmission line where sufficient data is available. As the number of transmission line circuits
increases, the multiple interference sources and interaction the complexity of the interference increases such
that the simply linear relationship is no longer valid. As the number of influencing HVAC circuits and
pipelines within the area of influence are increased, the complexity of the interaction necessitates analysis
that is more detailed.
It is known that while the higher current loads presented represent the high end of typical reported design
loads, recent trends in the power transmission industry have shown development and installation of higher
capacity HVAC transmission systems capable of carrying significantly greater current loads. For example,
previous references indicate a typical load for 345kV to 500kV systems to be approximately 500 to 1,000
amps per circuit.324 Recent research indicates increased capacity for 345kV lines carrying up to 5,000 amps

27

per circuit, and over 6,000 amps for 500kV systems.2,24 While these magnitudes are not considered typical,
numerous projects have developed recently that require mitigation for circuits operating at these elevated
loads, indicating a need to consider actual current ratings for certain collocations. For this reason, loads are
presented in terms of current rather than line voltage rating, as current is the driving load to control the
level of EMI. It is noted that line ratings are typically given in terms of voltage ratings such as 138 kV, 345
kV, etc. however, the current load is the more relevant variable when determining the level of HVAC
interference. Voltage rating alone can be misleading as the associated loads can be significantly higher or
lower than the ‘typical’ current loads for that kV rating. For this reason, it is recommended to obtain current
load data from the power utility company when assessing risk of interference.

4.2.2 Soil Resistivity
The soil resistivity along the collocation affects the magnitude of induced AC potential distribution as well as
the theoretical AC current density along a given pipeline. It is necessary to consider both the bulk and
specific layer resistivity when assessing likelihood and severity of interference. The bulk resistivity to the
pipeline depth is one of the controlling factors in the analysis of induced AC potential. The bulk resistivity is
the average soil resistivity measured in a half-hemisphere to the depth of the pipe, as shown in Figure 9
below. However, the specific resistivity of the soil layer directly next to the pipe surface, shown as Layer 2
in Figure 9, is a primary factor affecting the corrosion activity at a coating holiday, considering both
conventional galvanic and AC assisted corrosion. The bulk soil resistivity combined with the coating
resistance of the pipeline affect the level of induced AC potential expected along the pipeline.

Figure 9.

Graphical representation of soil resistivity measurements, showing bulk and layer zones
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To demonstrate the sensitivity of soil resistivity on pipeline interference and current density, DNV GL created
a computer model simulating a single circuit vertical transmission line, parallel to a 10-inch diameter
pipeline with a configuration similar to the model setup described in Section 4.2.1. The soil resistivity was
varied along the pipeline while all other model inputs remained constant, to analyze the influence of
resistivity alone. The soil resistivity was uniform along the entire modeled collocation, considering 100,
1,000, 10,000, and 100,000 ohm-cm. Figure 10 shows the maximum induced AC potential corresponding to
varying current loads.

Effects of Soil Resistivity on Induced AC Potential
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Figure 10.

Maximum Induced AC Potential as a Function of Soil Resistivity

The results of the analyses show that the induced AC potential increases logarithmically with increasing soil
resistivity. This increase in induced AC potential changes significantly between 100 and 10,000 ohm-cm but
approaches asymptotical limit at soil resistivity values greater than 10,000 ohm-cm.
The effects of soil resistivity have greater influence however on the current density. While an increase in soil
resistivity can result in a slight increase in the magnitude of induced AC voltage for a given collocation, the
theoretical current density and associated risk of AC corrosion decreases linearly with the increased
resistivity. The layer resistivity of the soil directly next to the pipe surface is a primary factor in the corrosion
activity at a coating holiday. The specific resistivity near the pipe at a holiday is inversely related to
theoretical AC current density, as shown by the calculation for theoretical AC current density in Equation 1.
Thus, an increase in soil resistivity results in a decrease in theoretical AC current density.
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Considering the 250 amp current load case from Figure 10, the theoretical current density was calculated
from the induced AC potential for each magnitude of soil resistivity, considering a 1 cm2 holiday, shown
in Figure 11 and Table 2. While the soil resistivity values increase several orders of magnitude across the
range, the theoretical current density decreases on similar order, with minimal change in the overall induced
AC potential, as shown in Figure 11 and 0 Table 2. The red dashed line represents the lower bound 20
amps/m2 threshold for current density as discussed in Section 3.3.1.1. It can be seen that based on the
calculations provided by Equation 1, a very high theoretical AC current density is possible for relatively low
AC potential, if soil resistivity values are below 10,000 ohm-cm. This results in elevated risk for AC corrosion
for soil resistivity ranges below 10,000 ohm-cm.

Effects of Soil Resistivity on AC Potential and Holiday Current
Density
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Figure 11.

Effects of Soil Resistivity on Induced AC Potential and Corresponding Holiday Current
Density. Current density presented for a theoretical 1cm2 holiday
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Table 2-Calculated current density and induced AC potential

ρ
(ohm‐cm)

Calculated Current
Density (A/m2)

Induced Potential
(Vac)

100
234
1.0
1,000
35
1.5
10,000
5
2.3
100,000
0.6
2.8
Based on 5,000ft parallel collocation with a power line
operating at 250 A load, 100‐ft separation distance

4.2.3 Collocation Geometry
The geometry of the pipeline relative to the transmission line is critical in determining the magnitude and
distribution of induced AC potential along the pipeline. The level of AC interference for a given collocation or
crossing, with respect to collocation geometry, is dependent on the relative distance between the phase
conductors and pipeline, the locations of convergence or divergence, and angle of approach or crossing.
Each of these variables affects the overall level of induction or susceptibility to fault hazards, and their
influence is dependent on all other configuration variables. When assessing susceptibility to AC interference
all of these variables are considered. However, for the sake of this assessment, the following studies
analyzed each independently in order to provide a simplified assessment of the influence of each parameter.
The figures presented in Section 4.2.3.1 to 4.2.3.3 incorporate a dashed line similar to the current density
threshold indicator in Figure 11. The limit lines provide reference to the AC potential limit that may result in
a theoretical AC current density of 20 amps/m2 for a hypothetical 1 cm2 holiday, at soil resistivity of 1,000
and 10,000 ohm-cm. The limit lines are included to provide guidance illustrating the levels that may pose an
elevated risk of AC corrosion at potentials below the NACE specified 15 volt limit for personnel safety.

4.2.3.1

Separation Distance Between Pipeline and Power Line

The separation distance between the pipeline and transmission line is a significant variable controlling the
level of induced AC potential influencing a given pipeline. The proximity of the pipeline to the phase wires
limits the strength of the LEF to which the pipeline is exposed.
To demonstrate the sensitivity of separation distance on pipeline interference, DNV GL created a computer
model simulating a single 10-inch pipeline, and single circuit vertical transmission line, with similar
configuration as described in Section 4.2.1. The separation distance was varied between the models while all
other model inputs remained constant, to analyze the influence of separation alone. Induced AC potential
results are plotted for separation distances of 50, 100, 500, 1,000, and 2,500 feet in Figure 12. The results
indicate that for the higher load currents, the 20 A/m2 recommended current density threshold is exceeded
for separation distances greater than 500 feet is exceeded.
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Maximum Induced AC Potential vs. Separation Distance
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Figure 12.

Effects of separation distance on induced AC potential. Current density limits presented
for a theoretical 1cm2 holiday.

As the distance between the pipeline and transmission line increases, the induction on the pipeline decreases.
This is expected as where the distance between the pipeline and phase conductors increase the distance
from the LEF origin increases, decreasing the coupling effects. The results of this study as presented
in Figure 12 illustrate an important effect of the load current as well. The area of influence or separation
distance at which a collocated pipeline experiences significant interference increases accordingly.
The figure also depicts potential levels corresponding to a 20 amp/m2 current density for both 1,000 and
10,000 ohm-cm soil resistivity for reference. For the given parameters analyzed, a current load of 250 amps
results in an induced potential of approximately 2 volts at a 50 foot separation distance which quickly
decreases to less than 0.5 volts at a distance of 500 feet. However, a load of 2,500 amps results in an
induced AC potential of approximately 21 volts at a separation distance of 50 feet, and approximately 1.5
volts at a separation distance of 1,000 feet. This is important when determining which pipeline collocations
require detailed analysis, as there is variation among industry guidance documents for the limiting distance.
A limiting distance of 1,000 feet is common practice, however, for HVAC current loads greater than 1,000
amps, significant interference might be possible at distances exceeding 1,000 feet. While the induced AC
potentials magnitudes may appear relatively low in Figure 12, for separation greater than 2,000 feet, it
should be noted this example is considering a single HVAC circuit, and only an approximately 0.5 mile
collocation length. In practice additional interfering circuits collocated for longer distances would result in
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higher induced AC potentials. Further, as discussed in Section 4.2.2, it is possible to have an elevated AC
current density under relatively low soil resistivity conditions, such that AC corrosion is a concern at
relatively low induced potential.
It is necessary to consider separation distance in conjunction with the other factors to exclude a collocation
from further analysis for separation distances within 2,500 feet. At a minimum, operating current, or an
estimate of it, is also necessary when determining if further analysis is required.

4.2.3.2

Collocation Length of Pipeline and Transmission Line

Just as separation distance affects the magnitude and distribution of induced AC potential along the pipeline,
so does the length of collocation. The collocation length is the distance along the ROW that a pipeline
parallels or crosses the transmission line within a separation distance and angle that allow for inductive
coupling. The collocation length affects the magnitude of induced AC potential that accumulates on the
pipeline as it defines the length of the pipeline exposed to the LEF of the phase wires.
To demonstrate the sensitivity of collocation length on pipeline interference, DNV GL created a computer
model simulating a single 10-inch pipeline, parallel to a single circuit vertical transmission line at a 50 foot
offset. The collocation length was varied between the models while all other model inputs remained constant,
to analyze the influence of collocation length alone. Collocation lengths of 500, 1,000, 2,500, 5,000, and
10,000 feet of the pipeline and transmission line compare the maximum induced AC potential in Figure 13.

Maximum Induced AC Potential vs. Collocation Length
at 50 ft Separation
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Figure 13.

Maximum Induced AC Potential as a Function of Collocation Length
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As the collocation length increases, the magnitude of induced AC potential on the pipeline increases, as the
length of pipeline exposed to the LEF is increased. Collocation lengths as short as 500 feet are capable of
inducing 2 – 10 VAC or greater considering a single collocated power line operating at 1,000 amps or greater.
The potential levels corresponding to a 20 amp/m2 current density for both 1,000 and 10,000 ohm-cm soil
resistivity have been included for reference. Considering a relatively low soil resistivity of 1,000 ohm-cm, the
20 amps/m2 current density criteria is exceeded at a 2,500 foot collocation length for all load currents
analyzed.
The results of the collocation length study also accentuate the sensitivity to HVAC load current as previously
discussed in Section 4.2.1. The collocation length required prior to exceeding the 15 volt safety threshold for
the 2,500 and 5,000 amp load conditions is approximately 1,750 and 800 feet respectively. These conditions
are further increased in complex collocations where multiple lines exist.
It is necessary to consider collocation length in conjunction with the other factors to exclude a collocation
from further analysis for separation distances within 2,500 feet. At a minimum, operating current, or an
estimate of it, is also necessary when determining if further analysis is necessary.

4.2.3.3

Angle Between Pipeline and Transmission Line

The angle at which the pipeline and HVAC transmission line cross has an effect on the magnitude of
induction on the pipeline at the crossing. As the angle increases between the pipeline and transmission line,
the magnitude of the induction decreases as the component of the pipeline exposed to induction decreases.
For a perpendicular crossing, with the pipeline crossing at or near 90° to the power line, the induction on the
pipeline is minimized as the effective parallel length is minimized. The magnitude of the current on the
transmission line also has a significant impact on the induced AC potential at crossing locations. Previous
‘rule-of-thumb’ practices throughout industry may have indicated crossings greater than 60° resulted in
negligible induction on adjacent pipelines.2 However, recent studies have resulted in HVAC installations with
significantly greater current capacity, which acts to increase the corresponding interference resulting in
cases with induced AC voltage at relatively high angle crossings.
To demonstrate the sensitivity of collocation angle on pipeline interference, DNV GL created a computer
model simulating a single 10-inch pipeline, and single circuit vertical transmission line, with similar
configuration as described in Section 4.2.1. The pipeline was approximately 2 miles long and the angle
between the pipeline and transmission line varied between models while all other model inputs remained
constant, in order to analyze the influence of crossing angle alone. Figure 14 shows the results of an
analysis of crossing angles between 15 and 90 degrees and the calculated maximum induced AC potential
for each case.
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Maximum Induced AC Potential vs. Crossing Angle
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Maximum calculated induced voltage at various HVAC line crossing angles

Considering a typical 345kV circuit, and current loads of up to 1,000 amps, a crossing angle of greater than
45° degrees resulted in an induced potential of less than two (2) VAC for the study presented. A crossing
angle of greater than 60° induces minimal potential such that the corresponding current density is less than
20 amps/m2 even in a relatively low soil resistivity at 1,000 ohm-cm. Previous industry experience and
general guidance practices across industry appear consistent with this understanding that crossings of
greater than 60° are typically low-severity with respect to induction.
However, as the transmission line load increases to greater than 1,000 amps, it can be shown that crossing
angles up to 60° may induce potentials such that corresponding current density exceeds 100 amps/m2, in
low resistivity soil conditions. Depending on target limits for current density, models show that crossing
angles of 80° can cause high current density in relatively low soil resistivity locations.
The crossing angles discussed above are with respect to induced AC interference specifically. Assessment for
susceptibility to faults, and coating breakdown due to fault voltage, is required for all crossings where
pipelines pass in close proximity to a tower ground.

4.2.4 Coating Resistance
The resistance of the pipeline coating to ground is a significant factor controlling the level of induced
potential that may build up on a pipeline. However, in practice the coating resistance is typically not known
with great certainty and is generally inconsistent along the pipeline length. The coating resistance to ground
is a function of the coating type, condition, thickness, and local soil resistivity, all of which may vary along a
typical collocation length.
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In general, a poorly coated pipeline, or deteriorated coating with low resistance to ground allows multiple
paths to ground for AC potential to dissipate. This reduces the buildup of induction, resulting in lower AC
potential and lower current density discharge at any individual holiday. Conversely, considering a well
coated line with high dielectric strength and excellent coating condition, the resistance to earth along the
length of the pipeline is relatively high allowing for greater induction build up over longer distances. For
example, this case may exist with a newly FBE coated pipeline, with minimal holidays, in proximity to a
collocated HVAC power line. Due to the high resistance to ground, and relatively few ground paths, the
induced AC potential can build along the collocation length. This can generate elevated AC potentials, which
may be hazardous from a safety standpoint, but also create a possible corrosion risk, as the AC current can
discharge from a relatively few holidays after a physical or electromagnetic discontinuity, such as the
pipeline diverging from the collocation.
Relative estimates of coating resistance are provided by Dabkoski in the report for Pipeline Research Council
International (PRCI) and Parker24,25, and summarized in Appendix B for reference, to be utilized in detailed
modeling analysis based on coating quality, and soil resistivity, however specific guidance is not provided for
a relative risk associated with the various coating resistance values.

4.2.5 Pipeline Diameter and Depth of Cover
The diameter of the pipeline collocated with or crossing an HVAC power line affects the level of induced AC
potential on the pipeline. However, historical experience has indicated that the effect is relatively minor
compared with the influence of other variables.
To demonstrate the sensitivity of pipe diameter on pipeline interference, DNV GL created a computer model
simulating a single pipeline, parallel to a single circuit vertical transmission line for 5,000 feet at a horizontal
separation distance of 100 feet. The pipeline approaches the transmission line at a 90-degree angle and
parallels the transmission line for 5,000 feet before receding from the transmission line at a 90-degree angle.
The pipeline model considered diameters of 6, 10, 18, 24, 36, and 48 inches, while all other model inputs
remained constant, to analyze the influence of diameter alone. The model used a uniform soil resistivity of
10,000 ohms-cm. The results of this study indicate that the magnitude of induced AC potential decreases
with an increase in pipeline diameter, as shown in Figure 15.
As the diameter of the pipeline decreases, the surface area exposed to the LEF also decreases. However, the
magnitude of LEF generated by the transmission line remains unchanged. For a smaller diameter pipeline,
the LEF influences a smaller surface area resulting in greater induced AC potential compared to a larger
diameter line, considering all other variables equal. Further, the pipeline characteristic impedance varies
inversely with pipeline diameter, as presented in previous work by PRCI324. Considering all other parameters
equal, a larger diameter pipeline will have a generally lower effective resistance to ground, and therefore a
lower tendency of HVAC interference. For relative comparison, an increase in diameter from 6 to 48 inches
resulted in a 20% decrease in induced AC potential on the pipeline, regardless of the interfering current level.
In the previous analysis, the models used 10-inch diameter pipeline, which will provide a conservative
estimate relative to typical larger diameter transmission lines. This was chosen to clearly demonstrate the
effects of the individual variables.
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Maximum Induced AC Potential vs. Pipeline Diameter
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Similar to pipeline diameter, the pipeline depth of cover has a relatively minor influence on the induced AC
potential on the pipeline. In general, the level of AC interference decreases with increasing depth of cover as
the distance from the individual phase conductors and total resistance to the LEF is increased, though the
effect is relatively minor for typical burial depths. A fixed depth of cover of approximately 5 feet was used in
the sensitivity studies above.

5

MITIGATION

NACE International Standard Practice SP0177-2014 requires a mitigation system designed for pipelines
where HVAC interference is present.10 Mitigation system design varies across the industry, but in general all
involve a low resistance grounding system to pass interfering AC to ground. Typical mitigation system
designs can be either surface or deep grounding designs. Both designs have benefits and detriments
considering performance, cost, and constructability.
Liquid and gas transmission pipelines are regulated under the Department of Transportation (DOT) Pipeline
and Hazardous Materials Safety Administration (PHMSA) Regulations §49 CFR Part 195 Subpart H Corrosion
Control (195.551 – 195.589)26 and §49 CFR Part 192 Subpart I Requirements for Corrosion Control
(192.451 – 192.491)27, respectively. The regulations have various requirements for corrosion control of
which CP and electrical isolation are major factors in compliance. CP systems apply a DC to the pipeline, and
electrical isolation quantifies the surface area or limits of the system. CP systems designed for transmission
pipelines must meet federally regulated criteria.
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5.1.1 DC Decouplers
When designing mitigation systems for induced AC and faults on transmission pipelines, detrimental effects
to the CP system must be considered. It is essential to ensure they do not compromise the operation of the
CP systems. Additional structures such as grounding and shield wires used in mitigating induced AC attached
directly to the pipeline change the operating characteristics of the CP system, changing the surface area
intended for the CP compromising its effectiveness. Direct current decouplers (DCD) alleviate this situation.
However, there are some cases where the design of CP accounts for the mitigation. The decouplers,
designed into the circuit, allow AC current to pass to ground, while blocking the DC CP current, maintaining
the pipeline surface area. There are various types, sizes and ratings of decouplers used depending on the
predicted faults or induced AC and mitigation design. DCDs are also used to block DC current at grounded
above grade appurtenances, such as block valves, metering stations, and launcher/receiver stations.
Decouplers installed across electrical isolation flanges (IF) prevent “burn over” which can occur when an AC
fault current or lightening surge is large enough in magnitude to arc over the gap between flange faces or
exceeds the rating of the IF.

5.2 Surface Grounding
Surface grounding generally refers to one of several types of mitigation grounding installed at or near the
surface or pipe depth. Typical designs may consist of bare copper cable, zinc ribbon, or engineered systems
buried generally parallel to the pipe path and connected to the pipeline through a DCD. During new
construction, surface grounding can be installed directly in the pipe trench, or laid parallel to the pipe in an
adjacent trench or bore. This approach allows for cost-effective installation of a significant length of
mitigation at a lower cost relative to alternative forms of mitigation, but is dependent on construction access
along the ROW.16
If necessary, connecting additional mitigation ribbon in parallel and even adding shallow vertical anodes to
the circuit will further reduce grounding resistance up to a certain extent. Installing this type of mitigation
system at distributed, targeted locations, optimized from the interference model, reduces the induction
along the pipeline. Additionally, when laid parallel to the pipeline in regions where transmission line towers
are in close proximity, the mitigation ribbon also acts to protect and shield the pipeline from damage
resulting from fault and arcing scenarios.
Analysis of the reduction in ground resistance possible with various installation approaches included a
calculation of the resistance of 1,000 foot long mitigation ribbon in varying soil resistivity, using the modified
Dwight’s Equation for multiple anodes installed horizontally28. Figure 16 illustrates how this calculated
grounding resistance varies with the number of ribbons connected in parallel at multiple levels of soil
resistivity. While numerous sizes of ribbon cables exist, the length is a much more significant factor in
determining total resistance than diameter, when considering typical ribbon diameters, therefore this
analysis considers a constant diameter ribbon.
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Figure 16.

Grounding Resistance of Horizontal Parallel Zinc Ribbons at Varying Soil Resistivities

As shown in Figure 17, at low soil resistivities, very low grounding resistance results with a single, relatively
short ribbon length. As the soil resistivity increases, so does the achievable grounding resistance. The data
is presented considering multiple parallel mitigation ribbons to demonstrate that further reduction in ground
resistance is possible by adding additional grounding at a particular installation. However, diminishing
returns exist such that further increasing the extent of grounding at a specific site, beyond a certain
threshold, results in minimal additional reduction, as shown in Figure 16.
The length of vertical grounding installations requires review of economics, construction, and practical
design considerations. Multiple shorter grounding rods can be incorporated to achieve a low resistance to
ground without requiring deep drilling, where parallel surface grounding does not sufficiently reduce the
ground resistance. Vertical ground rods should be separated horizontally by the length of the ground rods at
minimum for optimum efficiency.23
For locations of high surface resistivity, one drawback for horizontal surface grounding is the length of
mitigation ribbon wire required to achieve a low resistance. Where multiple parallel ribbons are required to
achieve sufficient grounding resistance significant ROW access may be required. As discussed, the shared
utility ROW may limit construction access for mitigation parallel to a collocated pipeline. Additionally, as
pipelines cross physical obstructions, such as roadways, railroads, access may limit the extent of parallel
mitigation systems. However, surface grounding still continues to be the preferred mitigation technique and
can efficiently provide adequate mitigation grounding for a majority of collocations.
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5.3 Deep Grounding
Deep drilled ground wells (deep wells) offer another form of mitigation grounding, and may be considered
for select applications. Deep wells generally consist of one or more anodes drilled vertically into the ground
in order to achieve low ground resistance. Actual deep well depths can vary based on needs, but they
generally range greater than 100 feet in depth.
In general, construction costs are generally higher for deep well grounding than for comparable surface
mitigation. However, deep well grounding can be a viable option in specific applications where one or both of
the following criteria are satisfied.
1

The soil resistivity at the surface is significantly greater than (>20 x) the soil resistivity at lower
depths.

2

Horizontal surface grounding is not feasible due to construction obstacles (roads, railways, right-ofway access, etc.)

For typical mitigation systems, where parallel ribbon and deep grounding are both options, parallel ribbon
proves to be more efficient and economical because it can achieve a lower resistance to ground for lower
overall cost. For comparison, ground resistance calculations were analyzed to determine the approximate
equivalency in effective ground resistance between parallel zinc ribbon, and an individual deep well anode.
Figure 17 below shows a comparison of parallel horizontal grounding configurations compared to a single 6inch diameter deep well anode approximately 200 feet deep. The soil resistivity ratio, plotted on the x-axis,
is the ratio between the bulk soil resistivity to a depth of 10 feet for surface ribbon and the bulk soil
resistivity to a 200 foot depth for a deep well. Along the y-axis is the equivalent length of horizontal surface
grounding required to meet the same level of grounding resistance as the deep well anode. The two curves
in the figure below display this trend for single and double surface ribbon installations.
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Figure 17.

Comparison of Surface Mitigation to Deep Well Anodes

Considering a typical scenario where deep soil resistivity values are of similar order to the surface resistivity,
a single deep well grounding installation would be necessary for approximately every 1,000 to 2,000 feet of
individual parallel ribbon. However, considering a hypothetical location where the deep soil resistivity is an
order of magnitude lower than at the surface (soil ratio of 10), it can be shown that a single deep well
installation could provide a similar ground resistance as approximately 5,000 feet of individual parallel
ribbon. Under certain scenarios, where the ratio between the surface and deep soil resistivity is high, deep
well anodes may become a viable solution to obtain a low grounding resistance. Previous case studies and
project experience have rarely shown soil resistivity ratios of this magnitude, such that deep well grounding
was a preferred option. However, where construction access is limited, not allowing for installing longer
lengths of surface grounding to achieve the required mitigation deep well grounding may be beneficial. In
scenarios where grounding is only necessary at a single specific location on the pipeline, deep well
grounding may be an option.

5.4 Mitigation Comparison
Deep well anodes may provide a viable mitigation option under specific circumstances, but industry practice,
historical assessments, and construction practice have generally shown that surface mitigation provides
more economical and efficient mitigation for the majority of collocations. In cases where arc shielding
protection is required to guard against fault scenarios, deep well anodes do not provide such protection, thus
necessitating the installation of surface ribbon in addition to primary mitigation. Surface mitigation can also
serve as fault shielding, protecting against damage to the pipeline and its coating when properly placed
between the pipeline and power transmission ground.
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A primary benefit for surface mitigation is ease of installation and a lower associated cost. Mitigation
installed in the same trench beside the pipe during pipeline construction further reduces installation costs.
Typical industry construction estimates indicate that the cost of a single drilled deep well anode installation
may be ten times the cost of a 1,000-foot surface installation, if installed during pipe construction. This
would indicate that each deep well anode would need to replace approximately 10,000 feet of surface
mitigation before it is economically viable from a ground resistance standpoint alone. That said, the decision
between surface and deep grounding installation methods most often comes down to a number of other
considerations, including construction access, grounding distribution, and contractor preference in addition
to cost alone. [Appendix C contains a simplified summary, presents the pros and cons for various mitigation
materials and methods for reference.] The comparison information provides guidance and demonstrates the
comparative benefits of each approach based on various soil resistivity layers.

5.5 Additional Mitigation Methodologies
The AC mitigation techniques discussed utilize low-resistance grounding to transmit induced AC voltage to
ground. While grounding can be an effective mitigation technique for many interference cases, recent
industry experience has identified collocations where induced potentials or current density reduction to
adequate levels cannot be achieved by grounding alone. This is generally due to a combination of elevated
transmission currents and unfavorable soil resistivity conditions. Trends in the power transmission industry
have led to increased power capacity and corresponding operating currents, for some long distance
transmission systems as shown. This increase in operating current has a direct effect on the level of EMI. In
many cases, this has presented a significant challenge for achieving adequate mitigation on pipelines
crossing or collocated with the power transmission lines. In these cases, additional mitigation techniques
should be considered.
In terms of risk reduction or prevention, the approach to AC interference mitigation can be categorized on a
primary, secondary, or tertiary level. Primary prevention targets controlling or reducing the source of the
risk, through elimination or control. Secondary prevention targets reducing exposure to a risk factor, and
tertiary prevention targets treating the response or consequences of the risk factor, generally after exposure
to the risk. By these terms, a standard practice of mitigating AC induction by grounding alone is considered
a tertiary form of mitigation. That is to say, the treatment targets only the consequence of the interference
by reducing the detrimental AC effects at the pipeline level, after allowing the pipeline to be exposed to the
interference risks. While not currently in widespread application, further research of primary and secondary
risk controls should be considered in future development, to reduce overall interference and risks associated
with AC interference, especially considering cases that cannot be effectively mitigated by traditional means.
While the concepts presented may not be readily employed by pipeline operators without further research,
they are presented to address the need for continued research and development of more robust high voltage
interference mitigation methodologies, and pursue improved collaboration between the power line and
pipeline operators.

5.5.1 Primary Threat Control of AC Interference
Although mitigation grounding is a common industry practice, cases exist where grounding alone is
insufficient to reduce interference levels on collocated pipelines. For such cases, additional techniques should
be considered. From an engineering risk basis, with respect to overall risk reduction, a preferred approach is
to reduce the source of interference. Specifically, this means reducing the interference prior to it reaching
the pipeline, generally through design controls during the development phase prior to construction, where
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modifications to the pipeline or transmission line are possible. The level of interference experienced at the
pipeline is dependent on the magnitude of EMI generated at the source, and the collocation parameters that
limit the EMI levels reaching the pipeline. Specifically, revising collocation routing, and tower and circuit
configuration modifications can reduce or optimize the level of EMI produced. Conductor arrangements can
be designed to balance individual phases producing the lowest levels of EMI for a given circuit configuration.
For a given circuit configuration (single circuit horizontal/vertical, double circuit horizontal/vertical/delta, etc.)
there exists an ideal phase sequence which minimizes the LEF at the pipeline location and thus results in
lower magnitudes of AC interference. Dabkowski studied the magnitudes of the LEF for varying circuit types
and phase sequence. The results demonstrated that for a single horizontal circuit a reduction of up to 9
percent of the LEF may be achieved, by choosing the proper phase sequence.24 With the single circuit
vertical case, the LEF at the pipeline location could be reduced by as much as 15% with the proper phase
sequence.
The double circuit vertical tower configuration presents a unique scenario for phase sequencing. There are
36 possible phase sequences, classified into five sets of phase combinations: center point symmetric, full roll,
partial roll upper, partial roll lower, and center line symmetric. The LEF magnitude between the various
phasing configurations can vary significantly.29 Generally, the ideal phase sequence for a double vertical
circuit is the center point symmetric phase configuration, which generates an LEF approximately 65% to 90%
less than the center line symmetric phase configuration.29 This is significant when considering this is simply
the result of the physical interaction between conductors, and primary mitigation reduction at the source
reduces the interference levels that ever reach the collocated pipeline. Additionally, optimization of the
phase configuration does not require unconventional installation methods to obtain this reduction in LEF
magnitude.29 It is recognized that for existing installations, pipeline operators generally may not be able to
influence HVAC power design; however, for new construction and power system expansions where
interference is a concern, communication between pipeline operators and transmission owners of possible
effects is recommended in order to review possible interference hazards prior to construction. Where
possible, pipeline and HVAC power line design controls can limit EMI and interference on adjacent pipelines.
The addition of phase transpositions along a given collocation can also act to reduce the overall EMI
influencing a collocated pipeline. However, phase transpositions should only considered as part of a detailed
analysis, as the discontinuity presented by a phase transposition can create a localized point of elevated
interference, and may have further impact on the power transmission design.24 However, where appropriate,
phase transpositions can create discontinuities and effectively break up long line interference built up on
long collocations. Further, in areas where construction access may be limited, phase transpositions can be
located strategically to reduce interference at the source.

5.5.2 Secondary Threat Control of AC Interference
With respect to overall threat reduction, a secondary control works by means of isolating a threat from a
structure. In the case of AC interference, this specifically means intercepting and grounding the EMI prior to
reaching the pipeline.
One proposed example is overhead shielding, which is used to mitigate AC interference in other industries
including rail transport systems, but is notably less common in mitigating AC interference on pipelines. An
overhead shielding technique works by placing a conductor, grounded at regular intervals, within a targeted
region between the pipeline and the adjacent transmission line. This shielding conductor, located in the
same LEF generated by the conductor circuit, induces a current and an accompanying LEF 180 degrees out
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of phase with the field generated by the transmission line. In so doing the conductor acts to cancel part of
the LEF generated by the transmission line, resulting in lower levels of induction on the pipeline. Dabkowski
studied the effectiveness of this technique for the same tower configurations discussed in Section 5.5.1.29
The results indicated a substantial reduction in the induced potential on the pipeline was possible; however,
the mitigating effectiveness was highly sensitive to loading conditions, and the precise location of the
shielding conductor. For the single circuit horizontal circuit, an auxiliary overhead ground wire resulted in a
reduction of approximately 25% in the LEF, and thus the corresponding induction on the pipeline. The ideal
placement of this overhead auxiliary shield wire was approximately the same height as the phase wires,
which for single circuit horizontal circuits may make this solution impractical. For the single circuit vertical
tower configuration, Dabkowski found a maximum LEF reduction of approximately 60% to 75% by mounting
the overhead shield wire at an optimum height on the tower centerline. Reductions in the LEF generated by
the double circuit vertical configuration were found to be range from 50%-95%. However, when examining
slight imbalances of +/-5 to 15% between phase wires, the benefits realized by this auxiliary shield wire
quickly diminished to 20% or less when compared to uniform current across all phase wires of the
circuit.2923 While this is generally not a common practice in mitigation of pipeline interference, overhead
shielding has been considered and studied in the past, and is used within other industries. Specific overhead
shielding installations require detailed design, and precise locating but this approach may present an
alternative means of mitigation where ineffective through more traditional means. Further research and
testing is required on a case-specific basis to determine if this is a viable technique.
Fault and arc shielding, which are used to reduce the risk of damage to the pipeline and the coating near
tower grounds during fault conditions are another form of secondary risk control. Fault protection typically
takes the form of a parallel shield wire, similar to mitigation ribbon discussed in Section 5.2. However, the
primary function of fault and arc shielding protection acts to intercept transmission line fault current and
transfer to ground prior to reaching the pipeline. For this reason, the location and placement of the arc
shielding mitigation is far more critical when protecting against conductive (fault) interference than for
inductive interference.

5.5.3 Tertiary Threat Control of AC Interference
With respect to overall risk reduction, tertiary controls rely on reducing the consequences of the threat after
exposure to the structure. Per this definition, typical grounding mitigation can be considered a tertiary
control. Mitigation grounding works by transmitting the AC potential to ground, only after it has already
reached the pipeline. While grounding has proven to be an effective means of mitigation for many historical
installations, and installation is generally within the capabilities and access of the pipeline operators,
scenarios occur where grounding alone is not sufficient to reduce interference to acceptable levels.
Ideally, a combination of primary, secondary, and tertiary mitigation techniques would provide the highest
level of threat reduction and protection for the pipeline. However, addressing a threat at the lowest level
possible will provide reduction in severity, increasing the likelihood that mitigation will be effective. That is
to say, reducing AC interference at its source or shielding EMI from reaching an adjacent pipeline can
provide greater risk reduction than simply allowing the interference to pass to the structure and dissipating
to ground via tertiary mitigation methods. In practice however, it may not always be possible or practical to
address interference at a primary or even secondary level. Tertiary mitigation through low resistance
grounding techniques may provide adequate risk reduction for a majority of interference collocations.
However, further research and continued development into additional mitigation techniques would benefit
the industry.
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5.6 MONITORING
As mentioned previously, the measurement or calculation of AC current density has been the primary
indicator to determine the likelihood of AC corrosion across industry in North America. It is possible to
measure AC current density on a representative holiday through the installation and use of metallic coupons
or ER probes. A test wire connected to the coupon, routed to the surface and connected to the pipeline
through a test station is an example of a simple installation. By inserting an ammeter into the circuit, an AC
and DC current can be measured which when can be used to calculate the current density at that location.
In many cases, test stations with coupons also include additional instrumentation such as ER probes and
reference electrodes. The ER probes provide a time based corrosion rate while the reference electrodes
provide both and AC and DC pipe-to-soil potentials for comparison.
Using coupon test stations (CTS), and ER probes, real-time monitoring can provide a better understanding of
the interference effects acting on a collocated pipeline. However, as previously discussed, the magnitude of
interference depends on the magnitude of current loads on the associated power lines. Correlation of the
CTS and ER probe data with power line loads provides a thorough understanding of the system performance.
While it has historically been difficult to obtain this information from power line operators, there is a
recognized need to have good understanding of the operating power line loads to determine relevance of
coupon test station or ER probe data. Additionally, best practices dictate obtaining data over a
representative period (days or weeks as relevant) in order to assess the interference response during high
load conditions. A measurement for AC potential or AC current density at a single point in time with
unknown operating current loads may not be representative of the actual risk for interference on the
pipeline.

6

GUIDELINES FOR INTERFERENCE ANALYSIS

The following steps are provided as best practice procedures for determining where detailed analysis is
recommended based on the results of this study, industry standards, historical technical publications, and
previous industry experience.
Pipeline operators are faced with many existing and new construction pipelines collocated and crossing
power line ROW. Little guidance exists to assist in selecting and prioritizing collocations for detailed analysis
and modeling. Under certain conditions, it may be possible to justify the low likelihood of AC interference,
and exclude specific locations from further detailed modeling with detailed monitoring, or justification that
the risk due to interference is low.
It is recommended to collect the following information, where possible, to determine if a detailed AC analysis
is required. Appendix D is a sample of data to collect from the powerline company. Use the corresponding
severity limits in Sections 6.1.1 through 6.1.5 to assist with this methodology:


Peak and Emergency load rating (amps) for collocated power lines



Line rating (kV) for collocated power lines



Soil resistivity along the collocation at multiple depths



Collocation and / or crossing routing geometry for the pipeline and power line



AC pipe-to-soil (P/S) measurements (for existing pipelines)



AC Current density using coupons or probes where previously installed



Maximum fault potential and fault clearing time
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Detailed “analysis” in the context of this document refers either to data collection using detailed monitoring
or to specific application of numerical calculation of interference magnitudes. This analysis is done using
detailed computer modeling or similar application of interference calculation methods.

6.1 Severity Ranking Guidelines
This section provides general guidance with respect to the relative severity ranking for the identified
variables with respect to their impact on the severity of AC interference.

6.1.1 Separation Distance
Separation distance and load current are key factors in determining whether a collocation will experience
significant AC interference. Generally, the separation distance is readily available or easily determined, so it
is often a primary screening variable. However, it has been shown that significant interference is possible for
distances greater than 1,000 feet when considering collocations with load capacity greater than 1,000
amps.2 It is therefore recommended to consider collocations within 2,500 feet, and the decision for further
analysis should also incorporate estimate of the power line current.
Severity ranking for separation distance is provided in Table 3.The following generalized rankings have been
determined through review of industry data, parametric studies, and historical experience.
Table 3-Severity Ranking of Separation Distance

Separation Distance - D (Feet) Severity Ranking of HVAC Interference
D < 100
High
100 < D < 500
Medium
500 < D < 1,000
Low
1,000 < D ≤ 2,500
Very Low

6.1.2 HVAC Power Line Current
The magnitude of transmission line currents is one of the most influential parameters determining the
likelihood and severity of AC interference. However, there is often debate as to which load rating to consider
for interference analysis and mitigation design. HVAC power lines generally have multiple ratings that
specify the operating loads allowable during normal operation and peak or emergency load ratings allowable
during short duration scenarios. Ultimately, the load rating considered should be a risk-based decision made
by the pipeline operator, considering the frequency of occurrence for the load level, typical duration
throughout operation, and the consequence associated.
From a personnel safety standpoint, it is recommended to consider the maximum load that a power line can
carry for any duration. The terminology for this varies among transmission operators, but it is commonly
referred to as "Emergency Load", defined as the maximum load a transmission circuit is capable of carrying
for a short duration such as during an emergency or maintenance condition. Considering personnel safety,
elevated step or touch potential could pose an instantaneous threat as a shocking hazard, regardless of
duration of the elevated power line current. As the pipeline operator is generally unaware of an emergency
load condition on the power line, it may not be feasible to reduce or prevent exposure during even a shortduration elevated current load. It is therefore generally best practice to consider the maximum capacity or
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emergency loading conditions when assessing the risk of personnel safety threats such as shocking, unless
other provisions can be made to prevent exposure.
However, AC corrosion is a time-dependent threat. The magnitude of AC current density possible on a
pipeline under AC interference will be sensitive to the current load on the adjacent HVAC conductor. While
emergency loads, or other spikes in power line current may cause an elevated current density, the
associated corrosion damage may be low as the duration is limited.
The power line current is often the most controlling parameter influencing the magnitude of AC interference.
For this reason, we recommend obtaining the power line load limits from the relevant power transmission
operator when assessing the risk of AC interference on a given pipeline. These limits should include the
various operating ratings (generally ‘Normal’, ‘Peak’, and ‘Emergency’), the allowable duration for each, and
expected frequency of occurrence.
Transmission operating parameters are not always readily available to pipeline operators, and this
information may be difficult to obtain. However, the power line current is a primary factor, and the relevance
and accuracy of an AC analysis may vary greatly with the accuracy of the operating current. Where actual
load data is unavailable, published reference currents for various HVAC power line ratings are available in
literature24. However, these guidelines are for reference only, and may provide over or under conservative
results. In practice, there are cases where the operating currents provided for a specific power line
significantly exceeded these estimates. Additionally, as discussed in Section 4.2.1, increase load capacity on
new and upgraded systems may result in load ratings above the provided reference levels.
Severity rankings associated with HVAC load current for a collocated power line is provided in Table 4.
The following generalized rankings have been determined through review of published technical literature,
industry data, parametric studies, and historical experience.
Section 5.2.1 contains further background and detailed information for effects of power line phase current.
Table 4-Relative Ranking of HVAC Phase Current

HVAC Current - I (amps)
I ≥ 1,000
500< I > 1,000
250 < I < 500
100< I < 250
I < 100

Relative Severity of HVAC Interference
Very High
High
Med-High
Medium
Low

6.1.3 Soil Resistivity
Soil resistivity affects both the magnitude of induced AC and the susceptibility to AC corrosion. The AC
corrosion process, as presented in Section 3.3.1 is a function of the AC current density at a coating holiday,
which in turn is dependent on the level of AC voltage on the pipeline and the local spread resistance. The
bulk soil resistivity is a primary factor controlling overall level of induction, while the local soil resistivity near
a holiday is a primary factor in the corrosion activity, as discussed in Section 4.2.2. The following
generalized severity rankings have been determined based on industry experience and guidance provided in
EN 15280:2013, with respect to AC corrosion.15

47

Table 5-Relative Ranking of Soil Resistivity
Soil Resistivity - ρ (ohm-cm) Relative Severity of HVAC Corrosion
ρ < 2,500

Very High

2,500 < ρ < 10,000

High

10,000 < ρ < 30,000

Medium

ρ > 30,000

Low

6.1.4 Collocation Length
The collocation length of the pipeline and transmission line affects the magnitude of induced AC potential
accumulating on the pipeline as it defines the length of the pipeline exposed to the LEF of the phase wires.
The following generalized rankings have been determined through parametric studies, and historical
experience.
Table 6-Relative Ranking of Collocation Length

Collocation Length: L (feet)
L > 5,000
1,000 < L < 5,000
L < 1,000

Relative
Severity
High
Medium
Low

6.1.5 Collocation / Crossing Angle
The angle of collocation or crossing of the pipeline and power line limits the influence of induction. The
following generalized rankings have been determined through parametric studies, and historical experience.
Table 7-Relative Ranking of Crossing Angle

Collocation/Crossing Angle - θ (°) Relative Severity
θ < 30
High
30 < θ < 60
Med
θ > 60
Low

6.2 Recommendations for Detailed Analysis
The guidance parameters presented are based on industry literature and standards where available. Where
guidance has not previously been provided, qualitative classifications have been provided to aid in severity
ranking and prioritization. The qualitative guidance parameters have been determined based on published
industry guidance, numerical modeling parametric studies, previous analytical experience, laboratory studies,
and failure investigations for AC corrosion related damage. The intention is not to replace or remove detailed
analysis from the design decisions, but rather to aid in severity ranking and prioritization when determining
where additional detailed analysis and mitigation design is required.
The guidelines within should be used by the operators as part of an overall risk-based decision. The details
within this report and this section can only provide guidance regarding the severity of HVAC interference or
AC corrosion. When determining whether to perform further detailed analysis, add location specific

48

monitoring, or where no further action is required, possible consequences must be a part of the decision
process and reviewed on a case-specific basis.
As discussed in Section 4.2, collocations with power lines operating at greater than 1,000 amps are subject
to interference under conditions where likelihood would otherwise be low. Special consideration required for
collocations where the power line loads are greater than or equal to 1,000 amps. For this reason, an
understanding of the power line load current is necessary for evaluating the need for further analysis. The
two cases below provide an assessment of collocations and crossings encountered, based on:
Case 1 – Current Load greater than or equal to 1,000 amps, pipeline crossing or collocated within 2,500
feet
Case 2 – Current Load less than 1,000 amps, pipeline crossing or collocated within 1,000 feet

6.2.1 Case 1
For scenarios where power line current is known or can be estimated to operate at or above 1,000 amps,
and a steel pipeline is crossing or collocated within 2,500 feet of the power line, a detailed analysis is
recommended when one or more of the following conditions are met:
o

Collocation Length severity is characterized as “High”

o

Soil resistivity severity is characterized as “High” or worse

o

Three or more of the variables identified in Section 6.1 are categorized as “Medium” or
worse

6.2.2 Case 2
For scenarios where power line current is known or estimated to operate below 1,000 amps, and a steel
pipeline is crossing or collocated within 1,000 feet of the power line, a detailed analysis is recommended
when one or more of the following conditions are met:
o

Phase current severity is characterized as “High” or worse

o

Collocation length severity is characterized as “High”

o

Soil resistivity severity is characterized as “High” or worse

o

Three or more of the variables of severity rankings identified in Section 6.1 are categorized
as “Medium” or worse

High angle crossings, with crossing angles of greater than 60°, while considered low-risk for inductive
interference, are susceptible to fault or lightning arcing, as well as coating breakdown due to fault voltage.
Crossings with an angle greater than 60° may still be susceptible to inductive interference if subject to very
high current load, or multiple HVAC power lines.

6.2.3 Faults
As fault conditions are generally infrequent and of short duration, it is not practical to obtain measurements
of AC potential during a fault condition. Analysis of fault voltages generally requires numerical modeling.
Fault current levels or estimates of possible magnitudes, are generally obtained by HVAC power line
operators and can vary significantly depending on tower design, power capacity, and location relative to
substation and generation source.
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Whenever a pipeline crosses or is collocated in close proximity within 500 feet an HVAC tower, it is
susceptible to faults. Detailed calculations or modeling is required to determine the possibility of fault arcing
and possible coating damage due to GPR.

6.2.4 Fault Arcing Distance
When a pipeline crosses or is collocated in close proximity to an HVAC tower ground, a theoretical fault
arcing radius can be calculated. The fault arcing radius is the distance from a HVAC tower ground that a
sustained lighting or fault arc may reach an adjacent metallic structure. The arcing radius is primarily a
function of the fault or lightning current and the local soil resistivity magnitude, and is estimated using
equations 2 and 3 based on Sunde’s equations for lightning arc distance.30 The equations presented were
developed to predict a safe separation distance considering an elevated current due to lightning strike, and
can be utilized to provide an estimate of possible fault arcing distance from a faulted high voltage tower
ground as well.
0.08
0.047

Where:

100
100

If ρ ≤ 100,000 Ω⋅cm

(2)

if ρ > 100,000 Ω⋅cm

(3)

ra= arc distance in m
ρ= soil resistivity in Ω⋅cm
Iac = the fault current in kA

6.3 Data and Documentation Requirements
Where the Severity Rankings Guidelines criteria indicated a more detailed analysis is necessary, collect the
following information where possible, to facilitate development of an AC interference model. Appendix D
contains a sample data log provided for reference:
Pipeline Parameters:


Routing geometry



Depth of cover



Diameter



Coating details



Coating resistance



Existing CP installations



Location of bonds



Soil resistivity at multiple depths and locations along the ROW



Location of insulating joints

Power line Parameters:


Routing geometry



Number of circuits



Conductor configuration (dimensions, orientation, phasing)



Conductor loading (Peak and Emergency current)
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Tower ground resistance



Maximum fault voltage



Fault clearing time



Shield wire configuration

6.4 General Recommendations
As the operating current is a controlling parameter influencing AC interference, it is recommended to obtain
the power line load current from the relevant electrical utility operator when assessing a collocation for the
threat of AC interference. Historically, lack of collaboration between pipeline and power line operators has
led to projects being assessed without accurate understanding of the power line data. This can lead to either
an overly conservative and costly design or an under-designed system not adequately reducing the
interference. Collaboration between the respective pipeline and power line operators is critical to accurate
assessment and efficient mitigation of any possible interference effects.
In addition to the assessment described in previous sections, the following general recommendations apply
for collocations and crossings where AC interference is a concern:


Install coupon test stations or ER probes to monitor AC Current density, a coupon surface area of
1.0 cm2 is recommended.



During pipeline construction near HVAC transmission lines, confirm that the contractor safety
program complies with the recommended 15 VAC limit for shock hazards, and applicable OSHA
construction standards as referenced in Section 3.2.2.



Record AC pipe-to-soil potentials along with the DC pipe-to-soil potentials during the annual cathodic
protection survey on sections where AC interference threats may exist. This can provide information,
should the power transmission company change its operating parameters, or unexpected changes
occur between the pipeline and transmission line.



Request power line loads corresponding to the time of AC pipe-to-soil potential measurement to
provide thorough understanding of the interference measurements



Measure soil resistivity at locations where AC interference threats may exist. This data can be used
with the measured AC potentials to estimate theoretical AC current density for specific locations in
the absence of coupons or ER probes.



Operating personnel should be trained in the hazards and safe practices associated with working on
pipelines subject to HVAC interference



Suspend work (when possible) along the collocated or crossing section of pipeline during weather
conditions that may lead to a transmission line fault.

Safety precautions are required when making electrical measurements:


Only knowledgeable and qualified personnel trained in electrical safety precautions install, adjust,
repair, remove, or test impressed current cathodic protection and AC mitigation equipment.



Properly insulated test lead clips and terminals should be used to prevent direct contact with the
high voltage source.



Attach test clips one at a time using a single-hand technique for each connection when possible.
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Extended test leads require caution near overhead HVAC power lines, which can induce hazardous
voltages onto the test leads, or present a source of data error.
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Where published, historically identified corrosion defects and pipeline failures associated with AC corrosion
degradation were reviewed and are presented to demonstrate the magnitudes and variability in corrosion
rates possible with AC accelerated corrosion. The general findings, discussion, technical details, and results
are utilized and summarized throughout this document.
This lack of industry consensus on the subject of AC corrosion guidelines has led to varied practices among
pipeline operators in regards to mitigating AC interference on pipelines. As part of this study, The INGAA
Foundation requested a review of industry practices and procedures related to AC interference. The INGAA
Foundation provided DNV GL with the procedures related to AC interference or mitigation for 10 pipeline
operators who are members of the Foundation. The primary finding from this review is that there is
significant variation in company procedures with respect to AC interference. Based upon this review, all of
the procedures provided address a safety concern and define a maximum allowable AC pipe-to-soil potential
limit for above grade appurtenances. Faults were included as a concern/risk for pipelines in close proximity
to HVAC power lines in almost all of the procedures. However, few addressed coating stress limit above
which mitigation is required. For current density criteria, several procedures had clearly defined limits, while
others addressed it as a concern for AC corrosion but did not specify a targeted limit of AC current density or
define limits for mitigation.

Case Studies
Numerous studies, both laboratory and field based, have been performed that attempt to determine
magnitudes of corrosion rates associated with AC interference. However, reviewing available technical
literature confirms a wide range of experimental rates, and a scarcity of controlled field measured rates.
Where published, historically identified corrosion defects and pipeline failures associated with AC corrosion
degradation have been reviewed and are presented to demonstrate the magnitudes and variability in
corrosion rates possible with AC accelerated corrosion.
Field investigations reported by Ragault31 considering a coated cathodically protected pipeline, identified
corrosion rates between 12 and 54 mpy (0.3 and 1.4 mm/yr), for AC current densities ranging between 84
and 1,100 A/m2.
Wakelin, Gummow, et al32 provided three case studies where field inspections identified defects as AC
corrosion-related degradation. Based on inspection intervals and corrosion degradation, corrosion rates were
identified ranging from 17 to 54 mpy (0.4 to 1.4 mm/yr) for AC current densities between 75 and 200 A/m2.
A German field coupon study, published by Prinz, and Shoneich,7 indicated general AC corrosion rates
between 2 to 4 mpy (0.015 to 0.1 mm/yr) for a current density of 100 A/m2, and 12 mpy (0.3 mm/yr) at
400 A/m2. However, pitting rates were considerably greater and showed a wider range between 8 and 56
mpy (0.2 to 1.4 mm/yr), with considerably less dependence on AC density.6
A doctoral thesis study by Goidanich presents similar findings concluding that AC current density as low as
10 A/m2 may be considered hazardous as the experimental studies showed it nearly doubled the free
corrosion rate of the experimental samples in simulated soil tests.33
A 1998 report by Wakelin, Gummow, et al published by NACE reviewed several case studies dating back to
the 1960's where AC corrosion was identified or suspected to be the primary mechanism of degradation. The
report summarized recorded details on multiple case studies with specific focus on comparison of corrosion
rates and AC current density where known. In 1991, a failure investigated on a 12-inch diameter pipeline
concluded AC accelerated corrosion after only four (4) years of service. Induced AC potentials measured as

56

high as 28 volts. Based on the nominal wall thickness and time to leak, an average pitting rate for the
through wall pit was estimated to be greater than 55 mpy. Two other case studies indicated the average AC
induced corrosion rates for the identified sites between 11 and 24 mpy.
A 2004 paper by Hanson and Smart, published by NACE, presents a case study for a gas pipeline installed in
the summer of 2000.8 The pipeline was collocated in a shared ROW with a 230 kV transmission line for
approximately 9 miles, and then entered a shared power corridor with six power transmission lines, two of
which were rated at 500 kV, all within sufficient proximity of the pipeline to cause interference. A leak
occurred within 5 months of installation, before the line was in operation. Several other leaks were identified
shortly after, with four leaks within close proximity. Induced AC potential measurements found AC voltages
as high as 90 volts on the pipeline. The failure assessment indicated the corrosion was due to induced AC
corrosion, and estimated rates in excess of 400 mpy.
The majority of literature reviewed indicates AC corrosion rates in the range of 5 to 60 mpy.3, 9, 10 However,
cases have been identified with localized corrosion rates significantly greater, in excess of 400 mpy. There is
general agreement that higher AC current density leads to greater risk of AC corrosion. While higher current
density may lead to accelerated corrosion rates, the correlation is not simple or direct.

International Standards
Review and comparison of multiple international standards identified the consistencies and variations across
accepted industry standards.
Recent laboratory and field work has focused on the interaction between AC and DC current density in
determining overall risk of AC corrosion, and the latest European standards reflect this as discussed in
Section 3.3.1.1.15 However, there is no generally accepted method of correlating current density or any
other measurable indicator to an expected corrosion rate. A direct method of approximating the AC corrosion
rate using a buried coupon or probe would provide accurate information.
The Canadian Standards Association (CSA), NACE International (NACE), and the European Committee for
Standardization (CEN) have developed published standards addressing HVAC interference issues, as below:


CAN/CSA-C22.3 No. 6-13 “Principles and Practices of Electrical Coordination Between Pipelines and
Electric Supply Lines



NACE SP0177-2014 “Mitigation of Alternating Current and Lightning Effects on Metallic Structures
and Corrosion Control Systems



CEN EN 50443:2012 “Effects of Electromagnetic Interference on Pipelines Caused by High Voltage
AC Electric Traction Systems and/or High Voltage AC Power Supply Systems”



CEN EN 15280:2013 “Evaluation of AC Corrosion likelihood of buried pipelines applicable to
cathodically protected pipelines”

Of these standards, the first three primarily discuss safety issues, interference effects, and mitigation
systems but do not explicitly address criteria for AC corrosion control. The European Standard
EN15280:2013 deals specifically with corrosion due to AC interference, and establishing criteria or tolerable
limits for interference effects, as presented in Section 3.3.1.1.
NACE Standard Practice SP0177-2014, Mitigation of Alternating Current and Lightning Effects on Metallic
Structures and Corrosion Control Systems, addresses problems caused primarily by the proximity of metallic
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structures to AC power transmission systems. In this standard practice document, SP0177-2014 defines a
steady state touch voltage of 15 volts or more with respect to local earth at above-grade or exposed
sections and appurtenances to constitute a shock hazard. Findings presented in the standard indicate the
average hand-to-hand or hand-to-foot resistance for adult male ranges from 600 ohms to 10,000 ohms.
NACE uses “a reasonable safe value” of 1,500 ohms (hand-to-hand or hand-to-foot) for estimating body
currents. Based upon work by C.F. Dalziel regarding muscular contraction, SP0177-2014 indicates the
inability to release contact occurs between 6 mA and 20 mA for adult males.10 Ten milliamps (hand-to-hand
or hand-to-foot) is recognized as the maximum safe let-go current. This 15-volt safety threshold is therefore
determined based upon 1,500 ohms hand-to-hand or hand-to-foot resistance and an absolute maximum letgo current of 10 mA. However, under certain circumstances, an even lower value is required. One such
circumstance specifically identified where a lower touch potential safety threshold should be considered is
“areas (such as urban residential zones or school zones) in which a high probability exists that children (who
are more sensitive to shock hazard than are adults) can come in contact with a structure under the influence
of induced AC voltage.”10 This standard practice document requires remedial measures to reduce the touch
potential on the pipeline where shock hazards exist.
During construction of metallic structures in regions of AC interference, SP0177-2014 requires minimum
protective requirements of the following:


“On long metallic structures paralleling AC power systems, temporary electrical grounds shall be
used at intervals not greater than 300 m (1,000 feet), with the first ground installed at the
beginning of the section. Under certain conditions, a ground may be required on individual structure
joints or sections before handling.”



"All temporary grounding connections shall be left in place until immediately prior to backfilling.
Sufficient temporary grounds shall be maintained on each portion of the structure until adequate
permanent grounding connections have been made.”

The intent of the temporary grounds is to reduce AC potentials on the structure, and thus the shock hazard
to personnel during construction. SP0177-2014 advises against direct connections to the electrical utility’s
grounding system during construction as this could actually increase the probability of a shock hazard to
personnel.
Regarding AC corrosion, there are no established criteria for AC corrosion control provided in SP0177-2014.
Further, this standard states that the subject of AC corrosion is “not quite fully understood, nor is there an
industry consensus on this subject. There are reported incidents of AC corrosion on buried pipelines under
specific conditions, and there are also many case histories of pipelines operating under the influence of
induced AC for many years without any reports of AC corrosion.”
While not a Standard Practice document, NACE published “AC Corrosion State-of-the-Art: Corrosion Rate,
Mechanism, and Mitigation Requirements”1 in 2010, providing guidance for evaluating AC current density,
and providing recommended limits as discussed in Section 3.3.1.1.
The State-of-the-Art report also cites European Standard CEN/TS 15280:200615, which previously offered
the following guidelines related to the likelihood of AC corrosion:
”The pipeline is considered protected from AC corrosion if the root mean square (RMS) AC density is
lower than 30 A/m2 (2.8 A/ft2).
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In practice, the evaluation of AC corrosion likelihood is done on a broader basis:


Current density lower than 30 A/m2 (2.8 A/ft2): no or low likelihood;



Current density between 30 and 100 A/m2 (2.8 and 9.3 A/ft2): medium likelihood; and



Current density higher than 100 A/m2 (9.3 A/ft2): very high likelihood”

EN 15280:2013
The latest revision of EN 15280:2013 was revised to present criteria based upon the AC interference and DC
current due to CP. EN 15280:2013 presents using the cathodic protection system of the pipeline to ensure
the levels of induced AC potential do not cause AC corrosion under the following conditions:
1.

AC voltage on the pipeline should be decreased to a target value, which should be less than 15 V
(measured over a representative time period, i.e. 24 hr)

2.

Effective AC corrosion mitigation can be achieved while maintaining cathodic protection criteria as
defined in EN 12954:2001

3.

One of the following conditions is satisfied in addition to items 1 and 2:
o

Maintain AC current density (RMS) over a representative period of time (i.e. 24 hr) less than
30 A/m2 (2.8 A/ft2) on a 1cm2 coupon or probe

o

If AC current density is greater than 30 A/m2 (2.8 A/ft2), maintain the average cathodic (DC)
current density over a representative period of time (i.e. 24 hr) less than 1 A/m2 on a 1cm2
coupon or probe

o

Maintain a ratio between AC current density and DC current density (JAC/JDC) less than 5
over a representative period of time (i.e. 24 hr)

The NACE State-of-the-Art report also references experimental studies by Yunovich and Thompson that
concluded
“AC density discharge on the order of 20 A/m2 (1.9 A/ft2) can produce significantly enhanced
corrosion (higher rates of penetration and general attack without applied CP). Further, the authors
stated that there likely was not a theoretical ‘safe’ AC density (i.e., a threshold below which AC does
not enhance corrosion); however, a practical one for which the increase in corrosion because AC is
not appreciably greater than the free-corrosion rate for a particular soil condition may exist.”1
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60

Pipe Coating Conductance/Resistance
Pipe Line Corrosion and Cathodic Protection, Marshall E. Parker & Edward G. Peattie
No.
1
2
3
4
5
6

Coating
Quality
Excellent
Good
Excellent
Good
Average
Poor

Soil
Resistivity
High
High
Low
Low
Low
Low

Conductance
Range
µmhos/ft2
1
10
10
50
50
100
100
250
250
500
500 1,000

Resistance Range
ohm-m2
92,903 9,290
9,290 1,858
1,858
929
929
372
372
186
186
93

ohm-ft2
1,000,000 100,000
100,000
20,000
20,000
10,000
10,000
4,000
4,000
2,000
2,000
1,000

Kohm-ft2
1,000 100
100
20
20
10
10
4
4
2
2
1

PRCI

Excellent

Soil
Resistivity
(ohm-m)
25

Multiply Soil Resistivity (ohm-m) by 5

5

125

Excellent

50

Multiply Soil Resistivity (ohm-m) by 5

5

250

Excellent

200

Multiply Soil Resistivity (ohm-m) by 5

5

1,000

Excellent

600

Multiply Soil Resistivity (ohm-m) by 5

5

3,000

No.

Coating
Quality

1

2

3

Coating Resistance (Kohm-ft2)

Good

25

Multiply Soil Resistivity (ohm-m) by 2

2

50

Good

50

Multiply Soil Resistivity (ohm-m) by 2

2

100

Good

200

Multiply Soil Resistivity (ohm-m) by 2

2

400

Good

600

Multiply Soil Resistivity (ohm-m) by 2

2

1,200

Fair

25

Multiply Soil Resistivity (ohm-m) by 0.5

0.5

13

Fair

50

Multiply Soil Resistivity (ohm-m) by 0.5

0.5

25

Fair

200

Multiply Soil Resistivity (ohm-m) by 0.5

0.5

100

Fair

600

Multiply Soil Resistivity (ohm-m) by 0.5

0.5

300
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Zinc Ribbon
Advantages

Can typically be installed during pipeline construction minimizing installation costs

Cost of raw material is typically one third the cost of copper

Can be trenched or plowed in relatively inexpensively after pipeline installation

Typically results in very low resistances

Historically has performed as intended

Surface mitigation ribbon can double as shielding for fault mitigation
Disadvantages

Zinc clad ribbon is more difficult to work with compared to copper

Life expectancy is generally less than comparable copper installation
Copper Cable
Advantages

Can typically be installed during pipeline construction minimizing installation costs

Can be trenched or plowed in relatively inexpensively after pipeline installation

Typically results in very low resistances

Historically has performed as intended

Surface mitigation cable can double as shielding for fault mitigation

Depending on the size cable the material cost of a copper installation can be lower than a zinc
installation
Disadvantages

Cost of raw material is typically higher than the cost of zinc

Risk of having a more noble metal (cathodic) near or connected to pipeline even if through a
decoupler
Deep Grounding (anodes used as the ground)
Advantages

May be advantageous when surface resistivity is extremely high
Disadvantages

Typically high cost for both installation and materials

Generally not suitable for mitigating ground potential rises (GPR) or arcing issues associated
with faults
Shallow Grounding (driven ground rods or bored ribbon or cable)
Advantages

Can be used to supplement horizontal ribbon or cable installation if required

Magnitude of the surface resistivity affects the resistance
Disadvantages

Generally not suitable for mitigating ground potential rises (GPR) or arcing issues associated
with faults
Engineered mitigation and/or Additives (no specific product identified)
Advantages

Could increase design life
Disadvantages

Typically increases the material costs
Notes:
1) These are typical statements and there are instances where they do not apply.
2) All mitigation installations are considered connected through a decoupling device such that there is
no direct passage of DC current to or from the mitigation.
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Company: _________________________________________
Project: ___________________________________________
Project Number: ____________________________________
High Voltage Alternating Current (HVAC) Power Transmission Parameters
No.

5
6

Information Requested
General
Owner:
Power transmission voltage (kV):
Average Tower Span (feet)
Substation ground grid impedance (ohms):
Phase Wires
No. of circuits:
Circuit type:

7
8
9
10
11
12
13
14

Conductors:
No. 1 average height (ft):
No. 1 average horizontal distance (ft):
No. 1 phasing (degrees):
No. 2 average height (ft):
No. 2 average horizontal distance. (ft):
No. 2 phasing (degrees):
No. 3 average height (ft):
No. 3 average horizontal distance (ft):

15

No. 3 phasing (degrees):

1
2
3
4

16

31
32
33

Beginning of Collocation: Total______from left substation
__________ from right substation

34

Middle of Collocation: Total______from left substation
__________ from right substation

35

End of Collocation: Total______from left substation
__________ from right substation

20
21
22
23
24
25
26
27
28
29
30

T-Line 2

T-Line 3

Other: Cable Sag, Lowest point (feet):
Circuit Loading
Peak loading (amps):
Emergency loading (amps):
Emergency loading time (hours):
Shield Wires
No. of conductors:
No. 1 type:
No. 1 conductor GMR (ft):
No. 1 conductor resistance (ohms/mil):
No. 1 average height (ft):
No. 1 average horizontal distance (ft):
No.2 type:
No. 2 conductor GMR (ft):
No. 2 conductor resistance (ohms/mil):
No. 2 average height (ft):
No. 2 average horizontal distance (ft):
Fault Current Parameters
Fault clearing time (cycles):
Average tower resistance (ohms):

17
18
19

T-Line 1
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Company: _________________________________________
Project: ___________________________________________
Project Number: ____________________________________
Pipeline Parameters

No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Information Requested
General
Pipeline number:
Pipeline owner:
Pipeline name:
Product transported:
Diameter (in.):
Burial depth (ft.):
Wall Thickness (inch):
Length of Collocation (feet/miles):
Coatings
Coating type (majority):
Coating resistance (kohm-ft2):
Coating thickness (mils):
Cathodic Protection
Location of cathodic protection:
Resistance of cathodic protection groundbed(s):
Bonding to foreign pipelines? (Y/N):
Existing AC mitigation measures? (Y/N):
Describe existing AC mitigation:

Pipeline 1

Pipeline 2

Pipeline 3
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Clyde Moore, P.E.
8436-129th Place Southeast
Newcastle, WA 98056-1764

Email: cnmoore@farallonconsulting.com
Telephone: (425) 757-0111

April 2, 2014
To: Olympus Residents, Newcastle City Staff
Re: Energize Eastside Project
At my request, on April 2nd Lowell Rogers called me to answer the questions I had raised about
construction of steel monopoles in the Olympus transmission corridor. Lowell is an engineer with
POWER Engineers, a global consulting engineering company that specializes in power projects.
Lowell is assisting PSE in the siting and preliminary design phase of the Energize Eastside project,
and could be asked to do final design as well. He or a colleague will have to put his professional
engineering stamp on the design. It was clear in our conversation that he takes that responsibility
seriously. He and his colleagues have assisted in the siting and design of dozens of transmission line
projects around the country.
Following are the questions I asked PSE and Lowell’s answers. Questions 1 and 2 in my original
letter were related, so I combined them in this letter.
Question 1. The PSE website shows a photo of a steel monopole foundation being constructed
by vertical boring using high-intensity vibration. The intense ground vibrations generated by
this method could cause settlement damage to homes and their foundations, as well as damage to
the high pressure (up to 500 psi) Olympic Pipeline Company petroleum pipelines that run
parallel to PSE’s transmission lines. Damage to pipelines could cause leaks and/or catastrophic
rupture. Results could include burning, toxic liquid or asphyxiating gases flowing downhill
through the neighborhood, or major explosions. Please provide detailed descriptions (and
schematics as needed) showing how PSE would:
 Minimize the impacts of vibration on homes and their foundations, and evaluate and
compensate for any damage.
 Ensure that the petroleum pipelines are depressurized and not damaged during
construction of monopole foundations.
 Detect and control any leakage of petroleum products from the pipelines, either liquid or
vapor.

Native bedrock is often present just under the surface throughout the Olympus neighborhood.
Please provide detailed descriptions (and schematics as needed) showing how PSE would:
 Excavate the bedrock to construct monopole foundations.
 Perform blasting, if required.
 Minimize vibration (and vibration damage) in homes if blasting or excavator-mounted
hydraulic hammer chisels are used.
 Prevent damage to the high-pressure petroleum pipelines from rock movement.
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Answer. Lowell had not specifically seen the photo that I was referencing, but thought that it
was of another project of PSE’s and was a stock photo. The vibration method of installing
monopole foundations (shown in photo) is typically used when soils are soft, which is unlikely to
be the case in Line M. It is more likely that a typical auger system would be used. If bedrock is
present, they would use a pneumatic hammer or core drill. If the bedrock is solid, they would
not need to drill as deep, and could create tenon foundation anchors into the bedrock. Regardless
of the conditions encountered, they would excavate in a controlled way so as to minimize the
potential for damage to the fuel pipelines or nearby homes. There would be no blasting.
During the design phase, detailed geologic studies would be undertaken. Results of these studies
would dictate the installation method and steps that would be taken to protect the Olympic fuel
pipelines during construction. At this point, based on pipeline location and likely monopole
construction methods, Lowell doesn’t think it would be necessary to move or depressurize the
pipelines. PSE would work closely with Olympic Pipeline Company to determine measures
needed to protect public safety during construction. This would be a primary emphasis.
Question 2. Will steel monopoles be erected at approximately the same locations as the existing
wooden towers, or are entirely new locations possible? How will PSE protect homes from the
potential for wooden towers to fall during removal, or for monopoles to fall while being erected?
Answer. PSE has not designed the line, because an alignment has not yet been determined.
Therefore, it’s too early to know if the poles would be replaced at the same location. As part of
the routing process, the community has requested information in order to understand what
options PSE may have with regard to height and configuration. During the actual design,
engineers would determine the height of each pole at the different segments, which would
determine the location of the poles.
In addition to meeting safety requirements, there are a number of factors to consider in locating
the poles, such as easement configuration, existing utilities, and environmental factors. If these
factors allow for flexibility in locating the poles, PSE would discuss the pole locations with
homeowners adjacent to the corridor. At the request of a homeowner, a transmission pole could
be moved somewhat, as long it is not moved adjacent to someone else’s house. If necessary to
protect public safety when an existing pole is removed or new one installed, the PSE
construction manager would recommend vacation of potentially affected homes. Any such
vacation would be short-term.
Question 3. Newcastle is located in the area that would be most affected by a Seattle fault
earthquake. Because it is so shallow, and capable of earthquakes of greater than Richter 7
magnitude, the Seattle fault is considered the greatest seismic risk in this area. What Richter
magnitude earthquake will the towers and their foundations be designed and constructed to
withstand? Would they withstand vertical as well as horizontal seismic forces?
Answer. Pole and foundation design would meet seismic codes for this area, which anticipate

earthquakes of the magnitude that would be expected from the Seattle Fault. However, unless
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there is a potential for liquefaction, which is unlikely on Line M, the potential for seismic loads
to damage monopoles and their foundations is low. Seismic loads are more damaging to heavier
structures such as buildings, and much less of a concern with relatively light structures such as
transmission monopoles. Of more concern with transmission monopoles are forces due to wind
and ice loading (see following question and answer).
Question 4. How will PSE ensure that the monopoles will withstand the highest potential winds
in this area? For example, there were sustained winds of 75 mph, with gusts to 90 mph, in a
December storm that caused much damage.
Answer. During final design of the monopoles, the American Society of Civil Engineers
(ASCE) and National Electric Safety Code (NESC) codes for wind loading will be used. These
codes are based on historic climatological data to determine the highest recurring wind speeds
and gusts in the area, and the potential for and severity of ice storms. These loading requirements
will be adjusted upward if and as PSE’s design guidelines note the need. This will determine the
response and strength factors to be incorporated in monopole, foundation and transmission line
design. The design will meet or exceed all safety codes for wind and ice loading.
Question 5. Transmission of power at 230,000 volts, which is nearly double the existing
voltage, will significantly increase the electromagnetic field surrounding the transmission lines.
This field would potentially create powerful induced voltage and electrical current in the steel
petroleum pipelines. Please provide detailed descriptions (and schematics as needed) showing
how PSE would:
 Reduce the risk of electrical shock from the high-pressure petroleum pipes and
appurtenances, including from the casing vents at the road crossings.
 Prevent increased current-induced corrosion and risk of leakage or catastrophic
rupture of the pipelines.
Answer. Electromagnetic fields (EMF) are created by amps (electric current). There is no
correlation of EMF with voltage. After the new transmission lines are installed, amps (and
EMF) would start out lower and rise with increasing demand for electricity due to growth in the
area. EMF could be lowered with different arrangements of the three conductors of the power
lines carrying the three phases of current. The existing horizontal configuration of conductors
creates the largest EMF strength on the ground. With new monopoles, the conductors would be
at a higher elevation than the existing conductors. The increased height of the conductors results
in lower EMF on the ground (EMF drops off exponentially with distance). Also, the new
conductors would be arranged differently. For example, one three-phase circuit could be
arranged with the three conductors in a vertical array in an ABC pattern. The other circuit could
be arranged in a CBA pattern, which would have the effect of cancelling out much of the EMF.
The goal is to configure the lines so they have the lowest EMF, while also considering other
factors related to configuration.
With any of the anticipated line configurations for a monopole, EMF would likely be lower than

with the existing configuration. As noted above, the final route and design configuration have
not Page 4
been determined. PSE is preparing an evaluation of existing and potential future EMF, assuming
a range of line configurations and amps. This evaluation will be released to the public in the
near future.
Undergrounding would generally reduce EMF, in part because the close proximity of phases (or
conductors) to each other reduces magnetic fields. However, for walkers in the corridor, EMF
directly over the underground lines at times could be more than EMF from overhead lines,
because of the reduced distance between the walker and the underground line as compared to an
overhead line.
As part of the design process, PSE, in coordination with Olympic Pipeline Company, would
analyze the potential for induced voltage in the Olympic fuel pipelines and determine what
protective measures are needed. For example, additional grounds or cathodic protection could
be installed on the pipelines.
Question 6. Although not one of my original questions, I asked Lowell about PSE’s projections
of future energy needs.
Answer. Lowell reviewed PSE’s system studies, including projected energy needs. He said the
energy needs projections that are shown in the Eastside Needs Assessment Report, Transmission
System, King County, appear to be in line with other regional studies that he has reviewed. He
didn’t see anything that raised red flags with him.

Fwd: Comments from Kim West, Area Maintenance Engineer, Olympic Pipeline, re: PSE ... Page 1 of2

From: Patricia M. <pamagnani@gmail.com>
To: Steve O'Donnell <sdofour@aol.com>
Subject: Fwd: Comments from Kim West, Area Maintenance Engineer, Olympic Pipeline, re: PSE EE proposal
Date: Tue, Feb 9, 2016 3:27 pm
Attachments: Letter_from_Kim_West.docx (232K)

Here it is!

Hard Copy Submitted by Steve O'Donnell
---------- Forwarded message--------From: Patricia M. <pamagnani@qmail.com>
Date: Wed, Jul 16, 2014 at 11 :27 PM
Subject: Fwd: Comments from Kim West, Area Maintenance Engineer, Olympic Pipeline, re: PSE EE proposal
To: Keith Collins <keithc@seanet.com>, Russell Borgmann <rborgmann@hotmail.com>, Steve O'Donnell
<sdofour@aol.com>, "donmarshworks."<don.m.marsh@gmail.com>

Hi all,
Attached is the Kim West letter for the Communication/Convince me tool kits. Great idea!
Patricia

From: davidtedmonds@comcast.net
Subject: Comments from Kim West, project manager for Olympic Pipeline
Date: February 26, 2014 at 9:43:11 PM PST

1 Misc
Hello Olympus residents, and Newcastle City Council Members and
Employees:
There was a formatting problem with the previous message from Kim
West, project manger for Olympic Pipeline. I have forwarded her
comments to me in the enclosed attachment. She, along with District
Operations Manager, Edward Cimaroli, were at the Olympus HOA
meeting on Monday, February 24. PSE Vice President of Corporate
Affairs, Andy Wappler, gave the presentation and answered
questions from Olympus residents. When I asked what Olympic
Pipeline thought about the project, we were told that we were out of
time and they were unable to present their case in full. As you can
see from the attached comments from Ms. West, Olympic has
concerns about safety, impact upon landowners and customers.
(Highlights are mine) It is interesting that PSE did not invite Olympic
to be part of they Community Advisory Group process--when they
clearly are a key player in this. It seems apparent that Olympic
Pipeline is presenting an opinion that PSE did not want to be part of
public discussion. I would urge Newcastle City Council members to
call Ms, West or Mr. Cimaroli to find out more about their concerns-especially their safety concerns.
If possible, I think if would be a
good idea to have Olympic Pipeline to present information about their
concerns of locating PSE's 230KV power-lines along the existing
Olympic Pipeline at the next Newcastle City Council meeting.

https ://mail.aol.com/webmail-std/en-us/PrintMessage
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Fwd · Comments from Kim West, Area Maintenance Engineer, Olympic Pipeline, re: PSE ... Page 2 of2

Please forward these comments and Kim West's letter to anyone you
think should see them.

Thank You
David Edmonds
CAG Representative, Olympus Newcastle
(206) 409-9417 (cell)

Olympic Pipeline Contact Information
Edward Cimaroli
District Operations Manager
Olympic Pipeline
edward.cimaroli@bp.com
(425) 227-5213 (direct)
(630) 386-3241 (mobile)

Kim West
Area Maintenance Engineer
Olympic Pipeline
kim.west@bp.com
(425) 981-2541 (direct)
(425) 864-1315 (mobile)

https://mail.aol.com/webmail-std/en-us/PrintMessage
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Attachment B
PSE Planning Review of Lauckhart’s and Schiffman’s
Load Flow Modeling for “Energize Eastside”
Carol Jaeger, Eleanor Ewry & Thomas Gentile
March 14, 2016
Electric transmission system planning is a complex and rigorous exercise, performed by industry experts
with the experience in and understanding of federally mandated system planning requirements. In recent
planning studies performed for Energize Eastside, PSE’s team of transmission planning experts has
logged over 2,200 hours of computer modeling and has run 550 different scenarios that included
approximately 6.3 million contingencies. This is the level of effort required to meet the mandatory federal
planning regulations.
The Lauckhart and Schiffman Load Flow study funded by CENSE is misleading, inaccurate, and flawed on several
levels, resulting in baseless conclusions.
PSE compared the findings by Lauckhart and Schiffman to PSE’s own findings of transmission capacity deficiencies
in both the 2013 Eastside Transmission Needs Assessment and 2015 Supplemental Eastside Transmission Needs
Assessment Reports. To make the comparison, it was necessary to locate the case used by Lauckhart and Schiffman,
then make similar case adjustments. Appendix B of Lauckhart’s and Schiffman’s document states that the power
flow base case they used was a 2017-18 Heavy Winter (HW) case that was created in 2014. Based on the 2014 Base
Case Compilation Schedule from WECC, there was not a 2017-18 HW case created in 2014. The last time WECC
created a 2017-18 HW case was in 2012, when it was created as a 5-year planning case. The final case was
published by WECC in January of 2013.
Seeking the case used by Lauckhart and Schiffman, PSE downloaded the posted WECC 2017-18 heavy winter case
and did a case comparison with the case settings reported by Lauckhart and Schiffman. The system interchange
flows and PSE loads agreed with the loads and settings reported in the Lauckhart-Schiffman document. Therefore,
we conclude that Lauckhart and Schiffman’s study used the 2013 WECC 2013-14 and 2017-18 winter base cases as
a starting point. These were some of the cases used in PSE’s 2013 Eastside Transmission Needs Assessment Report.
It appears that Lauckhart’ s and Schiffman’s study used neither the 2021-22 winter case, nor the 2014 and 2018
summer cases used by PSE in the company’s 2013 reports.
The base case that Lauckhart and Schiffman utilized is not the same case that PSE used for the 2015 Supplemental
Needs and Solutions studies for a number of reasons. PSE conducted its Supplemental Eastside Transmission Needs
Assessment study in 2015 to review whether a need still existed with updated topology and load forecast, and found
the need still exists. If Lauckhart and Schiffman used the 2012 case, it would likely require significant modifications
to reflect PSE’s system as it is planned today, and to reflect PSE’s expected loads from the load forecast performed
in 2014. In the 2015 Supplemental Eastside Transmission Needs Assessment, PSE did not use a posted 17-18 HW
case, but rather modified the 19-20 HW case issued by WECC in 2014 to represent 17-18 HW conditions.
Regardless, PSE did a case comparison between the 19-20 HW base case that PSE used to develop the 17-18 HW
case for PSE studies and the 2017-18 winter case that we think Lauckhart and Schiffman used. This was done to
review their results. There are a significant number of topological and load differences between the two base cases.
PSE’s Transmission System Planners and their consultants have reviewed the Lauckhart and Schiffman document
and have identified the following critical issues:
1) The study erroneously interprets power flows to Canada.
2) The study does not conform to mandatory federal transmission planning standards.
3) The study confuses planning standards with day-to-day operations.
4) The study contains several other inaccuracies.
5) The study reaches irrational conclusions.

6) Multiple independent experts and the federal government have rejected CENSE’s claims and theories.
1.

The study erroneously interprets power flows to Canada.
a. The Lauckhart and Schiffman document states “PSE modified the Base Case to increase transmission
of electricity to Canada from 500 MW to 1,500 MW.” The regional planning authority in conjunction
with other regional utilities determines the values at which the Northern Intertie will be studied for
planning purposes. PSE’s modeling assumptions of the Northern Intertie are consistent with NERC,
WECC, and ColumbiaGrid Planning and Expansion Functional Agreement (PEFA) requirements and
the Puget Sound Area Study Team. PSE is correct in modeling 1,500 MW south to north for the heavy
winter cases. For heavy winter cases, the Northern Intertie has been modeled at 1,500 MW by
Columbia Grid as well as BPA. That requirement has been spelled out quite clearly in ColumbiaGrid’s
Biennial reports (excerpt below).
ColumbiaGrid’s 2016 Update to the 2015 Biennial Plan explicitly states how the Northern Intertie is
modeled in planning studies:
“As required by the NERC Reliability Standards and PEFA, it was necessary to model firm
transmission service commitments in the System Assessment….Both of these firm transmission
service commitments are on the west side of the path, thus 1,500 MW of transfers are modeled in
the south to north direction in heavy winter cases.” 1.
Because PSE is part of the interconnected region and the Energize Eastside project is part of PSE, there
are conditions where regional power flows through PSE’s transmission system. Under normal system
conditions the 1,500 MW of power flow to Canada generally flows on 500 kV and 345 kV
transmission lines. Under certain contingencies a small amount will flow through PSE’s 230 kV lines.
Lauckhart and Schiffman report that they ran their studies with the Northern Intertie set to 0 MW.
While that is one value that may be considered within the range of possible operating conditions, it is
not the value used for the Northern Intertie in planning studies. Planning studies must study the
regionally agreed upon intertie flows in order to provide system operators the flexibility necessary to
operate the system under reasonable conditions. The range to be studied has been established based on
approved WECC path ratings, historical winter and summer power flows, and coordinated between
Puget Sound Area transmission owners and operators.

2.

1
2

The Lauckhart and Schiffman study does not conform to mandatory federal transmission planning
standards.
a. The study does not stress the system (i.e. test how the system responds with elements out of service) to
the rigor required by the federal planning standards2. The mandatory federal standards require the
Planning Assessment to vary one or more components, such as real and reactive forecasted load,
expected transfers, reactive resource capability, generation additions, retirements, or other dispatch
scenarios, by a sufficient amount to stress the system within a range of credible conditions that
demonstrate a measurable change in System response. The Lauckhart and Schiffman study did not
stress the system at all.

2016 Update to the 2015 Biennial Plan, pgs. 49-50, ColumbiaGrid, February 2016
NERC TPL-001-4
2

b.

The Lauckhart and Schiffman study appears to have reviewed only limited N-1-1 contingencies, rather
than the full set that PSE reviewed. The mandatory federal standards3 require the simulation of
contingency categories P0 through P7, which are numerous variations of N-0, N-1, N-1-1, and N-2
contingencies. Based on Lauckhart’s and Schiffman’s study document and from what we were able to
recreate, Lauckhart and Schiffman did not run the appropriate outages on the case.
By not running the full breadth of scenarios that could impact the Eastside, the Lauckhart-Shiffman
study failed to fully evaluate the needs of the Eastside transmission system. PSE’s comprehensive
studies identified 12-40 different contingencies that violated the NERC standards over the 5-10 year
study period. The Lauckhart-Schiffman study only looked at one contingency, based on their written
analysis. In reviewing the 2017-18 base case apparently used by Lauckhart and Schiffman, PSE found
stresses on the Eastside transmission system when the appropriate contingencies were run, even with
the power generation and Northern Intertie settings left as found in the WECC base case.

3.

The study confuses planning standards with day-to-day operations. Lauckhart and Schiffman appear to
have little to no understanding of the NERC, WECC, and ColumbiaGrid Planning requirements, as planning
requirements use specific modeling criteria. In error, Lauckhart and Schiffman looked at load flows from an
operations perspective and not from the required planning perspective. PSE’s modeling and planning
assumptions are consistent with NERC, WECC and ColumbiaGrid’s Planning and Expansion Functional
Agreement. Examples from CENSE’s load flow study are as follows:
a.

Lauckhart and Schiffman appear to misunderstand the planning values for the Northern Intertie. Their
document shows they looked at the flow across the Northern Intertie from an operations perspective,
not as the region models the intertie for planning. The planning requirements are not the same as how
one operates the system in real-time. Puget Sound Energy’s modeling assumptions are consistent with
NERC, WECC, and ColumbiaGrid PEFA requirements and the Puget Sound Area Study Team. (See
2a above)
Experience has shown that by meeting the NERC and WECC regulatory planning requirements with
system sensitivity assessments (such as incremental transfer capability studies or changes in generation
dispatch), the system as designed when built would have suitable planning margins to meet the various
non-studied conditions faced by operators. If planners met the established criteria with consideration to
system uncertainty, operators would have a system that could be operated with acceptable
performance, even if the conditions differed significantly from those assumed by the planners.

b.

Lauckhart’s and Schiffman’s document states, “PSE assumed that six local generation plants were out
of service, adding 1,400 MW of demand for transmission. This assumption also causes problems for
the regional grid.” What the document terms “local” generation is located far from the Eastside; there
is no significant generation in the Eastside area.
Planning studies combine contingency analysis with sensitivity analysis to assess overall system
adequacy. Although there is no guarantee that major disturbances cannot or will not happen, the
assessment procedures do provide reasonable assurance that the system as designed will ultimately be
capable of operating with an acceptable level of reliability over a sufficient range of operating
circumstances.

3

NERC TPL-001-4

3

The varying of generation dispatch is one of the sensitivity conditions that electric system planners
utilize to understand the boundaries of the overall system adequacy of the electric network. There are
several types of sensitivity conditions the planner tests. They include but are not limited to system
load, transmission configuration, generation, and levels of scheduled interchange. System planners
determine these boundaries of system adequacy by performing “what-if” tests (studies or simulations)
of a set of credible contingencies at different levels of generation dispatch (real and reactive), demand,
and interchange. These “what-if” tests are simulated with various transmission configurations, and then
observing whether the electric network meets the mandatory performance requirements.
PSE utilized this concept by varying generation in the northern part of western Washington in PSE
area. For the heavy winter cases, PSE simulated a 0 MW generation scenario and a 1,000 MW
generation scenario for Seattle City Light and PSE generation in the Puget Sound area. PSE selected
the 0 MW value for the Puget Sound area to test the system on the full range of generation, and
selected 1000 MW for a low-to-average generation winter day based on history of the area generation.
The simulations showed that there still were violations of the mandatory performance requirements on
the Eastside system with 1,000 MW of generation added in the in the northern part of western
Washington of PSE. In addition, the results showed there was only a 15 MW reduction in loading on
the Talbot Hill transformer for a change of 1,000 MW of generation in the north part of western
Washington, and therefore, adjusting area generation dispatch did not have a significant effect on
Eastside system needs.
4.

The study contains several other inaccuracies.
a. Lauckhart’s and Schiffman’s analysis removed the Energize Eastside 230 kV line and 230-115 kV
substation from the case, but PSE does not know whether they restored the 115 kV line that was
removed with this project, which will impact flows through the Eastside transformers. PSE had added
other regional system improvements planned by PSE and other regional utilities to its winter case. It is
not clear what was modified or added to the Lauckhart and Schiffman case.
b.

Lauckhart and Schiffman’s document states, “The Base Case shows a demand growth rate of 0.5% per
year for the Eastside. This is much lower than the 2.4% growth rate that PSE cites as motivation for
Energize Eastside.”
Lauckhart and Schiffman are confusing the load forecast used in the 2013 WECC base case with the
load forecast used in the 2015 Supplemental Needs Assessment base cases. There was no Eastside-area
load forecast performed for the 2012 and 2013 WECC base cases; PSE only performed a system wide
load forecast at that time. The 2015 Supplemental Needs Assessment did include an Eastside-area load
forecast.
Since the development of the WECC base cases utilize the latest information available at the time the
cases were developed and it generally takes more than six months to gather and develop stable base
cases, the base cases would need to be updated with the latest information when used for specific
studies. It is recognized by the system planners that the base cases received from WECC provide a
starting point for more company specific planning studies.
The load forecast used in the PSE reports used 20-year load forecasts developed by their own
economists based on econometric methods and reviewed biannually through the Integrated Resource
Plan process by the WUTC. For their 2013 studies, PSE further reviewed known development projects
for the Eastside area to reflect the most up-to-date growth information. Given that the base cases that

4

were used to determine the demand growth rate quoted above were developed in 2012, the load
forecast used to populate the case was different from the forecast used in the 2015 Supplemental
Eastside Transmission Needs Assessment and the 2015 Supplemental Solutions Report. The load
forecast used to populate the cases used in the 2015 Supplemental Eastside Transmission Needs
Assessment and the 2015 Supplemental Solutions Report included a more refined, area-specific load
forecast (2.4% Eastside area) that differed from the load forecast available in 2012 in a number of
ways, one of which was an appropriate redistribution of load throughout the PSE service territory.
c.

5.

Lauckhart and Schiffman failed to consider the summer needs for the Eastside project. They studied
PSE’s winter findings for the Eastside project but failed to review summer cases, when lower
equipment ratings exacerbate rising commercial and residential air-conditioning load. PSE is
concerned about summer conditions, as documented in both the 2013 Eastside Transmission Needs
Assessment and the 2015 Supplemental Eastside Transmission Needs Assessment reports.

The study reaches irrational conclusions.
a. The Lauckhart and Schiffman document states, “This level of energy transfer occurring simultaneously
with winter peak loads creates instability in the regional grid. Transmission lines connecting the Puget
Sound area to sources in central Washington do not have enough capacity to maintain this level of
demand.” Lauckhart and Schiffman claimed that when they increased the transfers to Canada to 1,500
MW and with peak load, the load flow did not solve4 and that is why they are claiming instability in
the region. This is an irrational conclusion. The document did not discuss all the changes made to the
case when the interchange was increased. So it is not clear whether the “instability” is caused by
numerical instability, load flow operator error, or a real instability. For this same condition PSE’s load
flow solved.
b.

The Lauckhart and Schiffman document states, “PSE assumed that six local generation plants were out
of service, adding 1,400 MW of demand for transmission. This assumption also causes problems for
the regional grid.” Again, Lauckhart and Schiffman claimed the load flow did not solve. The document
did not discuss all the changes made to the case when the level or locations of generation were
changed. So it is not clear whether the instability is caused by numerical instability, load flow operator
error, or a real instability. For this same condition PSE’s load flow solved.

c.

The Lauckhart and Schiffman document states, “This graph [PSE’s demand forecast graph] raises
several questions. For example, it’s not clear how PSE determined the ‘System capacity range’ of
approximately 700 MW. If this value is derived from the transformer capacities listed in the WECC
Base Case, these capacities are set to default values corresponding to ‘summer normal’ conditions.”
PSE set the capacity limit marker on its load graph at the Eastside load level, based on the results of
many load flow simulations, at which multiple problems were encountered in the study. This reflects
loss of two transformers out of the six transformers feeding into the Eastside area, of which four
transformers are the main feed. The capacity limit does not reflect the capacity of just two
transformers. As Lauckhart and Schiffman pointed out, the transformers serving the Eastside also serve

4

Solved power flow solution - Due to the nonlinear nature of this problem, numerical methods are employed to
obtain a solution that is within an acceptable tolerance. There are several different methods of solving the nonlinear
system of equations of a load flow. A popular method is known as the Newton–Raphson method. Based on resulting
mismatches in key variables the solution iterates until the mismatch of the key variables reach an acceptable
tolerance, which is close to zero. When the mismatch gets close to zero the solution is solved.
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load outside the Eastside, and transformers outside the Eastside support Eastside load when necessary.
This is a feature of a networked transmission system.

6.

d.

The notion that a system built in the 1960s, for system loads that were a small fraction of today’s load
demands, could last almost 100 years - until 2058 - is unlikely. No electric utility system has that
longevity. With the level of growth that has occurred on the Eastside, a capacity increase is needed
sooner rather than later.

e.

The Lauckhart and Schiffman document notes that the WECC base cases arrived with limit monitoring
set for summer normal limits. Lauckhart and Schiffman found that “the WECC Base Case contains a
default assumption that PSE may not have corrected.” Lauckhart and Schiffman further stated the
“ratings for critical transformers are based on ‘summer normal’ conditions, but the simulation should
use significantly higher ‘winter emergency’ ratings. The default value could cause PSE to
underestimate System Capacity and overstate urgency to build the project.” To confirm, PSE correctly
adjusted the monitoring limits in the studied cases.

Multiple independent experts and the federal government have rejected CENSE’s claims and
theories. The Federal Energy Regulatory Commission (FERC); Bellevue’s independent expert, Utilities
System Efficiencies, Inc. (USE); and the EIS subcontractor, Stantec, have previously rejected the theories
behind the Lauckhart and Schiffman study:
a. “Contrary to Complainants’ vague allegations that the Respondents have violated [Federal
transmission planning regulations], the record before us shows that [PSE] and the other
Respondents have complied with the applicable transmission planning requirements.” – Federal
Energy Regulatory Commission (FERC), Oct. 21, 2015
b.

“Is the EE project needed to address the reliability of the electric grid on the Eastside? YES.” –
Independent Technical Analysis of Energize Eastside, by Utility Systems Efficiencies, Inc., April
28, 2015

c.

“Based on my expertise, I found that the PSE needs assessment was overall very thorough and
applied methods considered to be the industry standard for planning of this nature. Based on the
information that the needs assessment contains, I concur with the conclusion that there is a
transmission capacity deficiency in PSE’s system on the Eastside that requires attention in the
near future.” - Review Memo by Stantec Consulting Services Inc., July 31, 2015
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Executive summary
The Energize Eastside project will build a new
electric substation and higher capacity (230 kV)
transmission lines on the Eastside. In order to
provide a forum that would generate robust input
from diverse community stakeholders, Puget
Sound Energy (PSE) convened a Community
Advisory Group comprised of 24 representatives
from various interests across the Eastside.
The Community Advisory Group’s goals were
to help identify and assess community values in
the context of evaluating which route the new
transmission lines should follow, and to develop a
route recommendation for PSE’s consideration.

Meeting schedule
The Community Advisory Group met eight
times between Jan. 22 and Dec. 10, 2014. The
advisory group discussed the following topics at
each meeting:
• Jan. 22: Role of the advisory group and
introduction to the project

• Feb. 12: Solution selection process and
project routing

• June 4: Review key findings from the sub-area
workshops and Sub-Area Committee meetings
• June 25: Review potential route options

• July 9: Narrow potential route options and
finalize evaluation factors
• Oct. 1: Review key findings from the open
houses and prepare for route evaluation
• Oct. 8: Develop a preliminary route

recommendation

• Dec. 10: Finalize a route recommendation for

PSE’s consideration

Additional meeting details are included in section
IV (Community Advisory Group activities).

Community outreach
The Community Advisory Group process was
supplemented by broad and ongoing community
outreach, including public events at key
milestones. At outreach events, the community
learned about outcomes of the advisory group
process to date and submitted feedback that the
advisory group considered in their discussions.
Key outreach events included:
• Jan. 29 and 30: Open House #1

• March - May: Six sub-area workshops and
three Sub-Area Committee meetings
• April 21: Question and Answer Meeting #1
• July 7: Question and Answer Meeting #2
• Sept. 10 and 11: Open House #2
• Nov. 12 and 13: Open House #3

Along with feedback collected at these outreach
events, members of the public could also submit
input and ask questions via email, voicemail and
an online comment form on the project website.
To help inform their discussion, the advisory group
received monthly public comment summaries of
more than 2,300 comments and questions received
from the public, as well as summaries of comments
received at open houses. Additional activities are
detailed in section V (Community involvement).

Recommendation
On Dec. 10, the Energize Eastside Community
Advisory Group selected route options Oak and
Willow as their final route recommendation for
PSE’s consideration. Of the 22 advisory group
members and four residential association alternates
participating in the recommendation discussion, 20
supported the final recommendation.1
1 The above count includes the advisory group members
and residential association alternates present at the Dec.
10, 2014 meeting, as well as six members and residential
association alternates who did not attend the meeting but
later provided feedback on the recommendation.
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I. Introduction
Growth studies presented by Puget Sound Energy
(PSE) and third-party experts project that demand
for reliable power on the Eastside will exceed
capacity as early as the winter of 2017/2018.1
These studies indicate that without substantial
electrical infrastructure upgrades and aggressive
conservation efforts, the Eastside’s power system
will lose redundancy, increasing the risk of more
disruptive and longer outages for as many as
60,000 customers.
The Energize Eastside project will build a new
electric substation and higher capacity (230 kV)
transmission lines on the Eastside. The new
230 kV transmission lines will extend from the
existing Sammamish substation in Redmond
to the existing Talbot Hill substation in Renton,
connecting with a new substation site in between.
These upgrades will provide dependable power for
Eastside communities for many years to come.
In January 2014, PSE convened a Community
Advisory Group comprised of 24 representatives2
from various interests across the Eastside. The
purpose of the advisory group was to provide
a forum that would generate robust input from
diverse community stakeholders in compliance
with comprehensive plan goals and policies, which
promote public participation and/or coordinated
utility siting. The Community Advisory Group’s goals
were to help identify and assess community values
in the context of evaluating which route the new
transmission lines should follow and to develop a
final route recommendation for PSE’s consideration.

Project Manager Jens Nedrud leads Community
Advisory Group members on a tour of the project area.

Purpose of report
The purpose of this report is to document the
work and summarize the recommendations of the
Community Advisory Group convened by PSE
to explore community preferences, priorities and
concerns and to assess segments that could be
combined to form a final route for the Energize
Eastside 230kV transmission lines.

1 Quanta Technology and Puget Sound Energy, Eastside
Needs Assessment Report, 2013.
2T
 he Community Advisory Group consisted of 24 members
at the beginning of the process; however, two member
organizations (King County and Renton Technical College)
withdrew without replacement.
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II. Project background
PSE’s existing Eastside electric system had its last
major upgrade in the 1960s. The electric system
serves communities between Redmond to the
north, Renton to the south, Lake Washington
to the west and Lake Sammamish to the east.
Power is currently delivered throughout the
Eastside region using 115 kV transmission lines
that run between two 230 kV substations – one in
Redmond and one in Renton (see Figure 1).
Since the system’s last upgrade, the Eastside
population has grown from approximately 50,000
to nearly 400,000 people, and this growth trend
is expected to continue. Puget Sound Regional
Council projections indicate that the Eastside
population will grow by more than a third
between 2010 and 2040.1 Not only have Eastside
communities grown and prospered, but the way
Eastside residents use electricity has changed.
Home square footage has increased, requiring more
energy for lighting, heating and air conditioning.
Additionally, most devices and appliances plugged in
today did not exist years ago. Despite improvements
in energy efficiency and aggressive conservation
efforts, demand for electricity has grown dramatically.
Federal standards require PSE to plan for future
forecasted loads and upgrade the system
accordingly. Forecasted loads for transmission
purposes are based on historical load data as well
as a variety of other inputs, including information
about weather, regional and national economic
growth, demographic changes, conservation,
and other customer usage and behavior factors.
In 2013, PSE published the Eastside Needs
Assessment. Prepared with assistance from
independent experts, the study demonstrated
that the increased demand is already placing a
strain on the electric system. As growth continues,
the existing system will only become more
stressed, increasing the possibility of widespread
1 Puget Sound Regional Council 2013 Land Use Baseline:
Maintenance Release 1 (MR1), update April 2014.

outages, especially during peak winter loads when
customer electricity use is greatest.
To determine a solution, PSE and independent
experts conducted multiple independent analyses
of the existing system and studied a variety of
options to address the growing need on the
Eastside, including further reducing demand
through conservation, increasing the capacity of
existing electric transmission lines, generating
energy locally, and building new infrastructure.
After a comprehensive review, PSE determined
that a combination of continued conservation and
infrastructure upgrades – a new substation and
higher capacity 230 kV transmission lines – will
meet growing demand on the Eastside and ensure
reliable electricity for years to come. 2,3
Figure
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2 Energy + Environmental Economics, Non-wire Solutions
Analysis, 2014.
3 Quanta Technology and Puget Sound Energy, Eastside
Transmission Solutions Report, 2013.
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III. About the Community Advisory Group
Purpose
The purpose of the Community Advisory Group
was to evaluate the potential route options
identified by PSE and independent experts, help
PSE better understand community and property
owner values and concerns, and determine a
route recommendation for PSE’s consideration.
The Community Advisory Group process and
final route recommendation will help PSE
evaluate and consider routes that balance the
needs of its customers, the local community,
property owners and PSE.
Throughout the community outreach process, the
Community Advisory Group:
• Developed an understanding of the Energize

Eastside project and project need

• Reported back to the constituents they

represented on project details, gathered
feedback from the interests they represented,
and provided ongoing communication
between PSE and their constituents
throughout the process

• As community representatives, provided advice

• Participated in geographic Sub-Area

Committee meetings to identify local
concerns and values

• Worked collaboratively and constructively to

help consider community and property
owner values

• Engaged in a process to evaluate route options
• Determined a final route recommendation for

PSE’s consideration

The Community Advisory Group codified its
purpose, process and guidelines in its Charter
(Appendix A), agreed upon by consensus.

Membership
The Community Advisory Group was made up of
representatives from various interests, including
neighborhood organizations, cities, schools,
social service organizations, major commercial
users, economic development groups, an
environmental organization and a property
developer. See Table 1 for members, including
which interests each member represented and
their specific organization or affiliation.

on ways to address community concerns

Learning about the project need and advisory group process at Community Advisory Group Meeting #1 in Bellevue.
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Table 1: Community Advisory Group members
Interest

Organization or affiliation

Name

City of Bellevue
City of Kirkland
City of Newcastle

Nicholas Matz
Rob Jammerman
Tim McHarg
Pete Sullivan (primary)
Lori Peckol (alternate)
Cathy Beam (alternate)
Gregg Zimmerman
Bart Phillips
Brent Camann
Floyd Rogers
David St. John (primary)
Mary Bourguignon (alternate)
Sam Baxter (primary)
Jeff Fleming (alternate)
Steve Hanson
David Hoffman
Andy Swayne
Steve O’Donnell
Robert Shay
Norm Hansen
Deirdre Johnson (primary)
Jim McElwee (alternate)
David Edmonds (primary)
Sean McNamara (alternate)
Sue Stronk (alternate)

City
City of Redmond1

Environmental organization

City of Renton
OneRedmond
Renton Chamber of Commerce
Mountains to Sound Greenway

Jurisdiction

King County2

Economic development
organization

Major commercial/
industrial user
Property developer
Puget Sound Energy
Residential organization
(Bellevue)
Residential organization
(Kirkland)
Residential organization
(Newcastle)
Residential organization
(Redmond)
Residential organization
(Renton)
School district

Overlake Hospital
Medical Center
Renton Technical College3
Master Builders Association
Puget Sound Energy
Somerset Community Association
Wilburton Community Association
Bridle Trails Community Club
South Rose Hill/Bridle Trails
Neighborhood Association
Olympus Neighborhood Association
Redmond Neighborhoods

David Chicks

Kennydale Neighborhood
Association

Darius Richards

Bellevue School District
Lake Washington School District

Social service organization

Coal Creek Family YMCA
Hopelink

Jack McLeod (primary)
Kyle McLeod (alternate)
Brian Buck
Marcia Isenberger (primary)
Paul Lwali (alternate)
Nicola Barnes

1 In October 2014, Pete Sullivan relocated and was unable to attend meetings thereafter, but
remained involved in the process.
2 King County was invited to have a staff representative serve on the advisory group. King County
staff attended two introductory meetings but then withdrew from the process.
3 In October 2014, Steve Hanson of the Renton Technical College resigned due to lack of availability
to participate fully in the process.
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Residential association alternates
To provide an opportunity for additional input and
representation from the residential community,
four residential association alternates were
appointed. These alternates were appointed from
different neighborhood associations than the
advisory group members representing residential
interests. The four residential association
alternates included:
• Scott Kaseburg, Lake Lanes Community

Association (Bellevue)

• Bill Taylor, Liberty Ridge Homeowners

Aerial view of downtown Renton

Association (Renton)

• Lindy Bruce, Sunset Community

Association (Bellevue)

• Barbara Sauerbrey, Woodridge Community

Association (Bellevue)

Past members and residential
association alternates
Over the course of the advisory group’s work,
the following membership changed due to
varying circumstances:
• Mark Rigos, City of Newcastle (replaced by

Tim McHarg)

• Jules Dickerson, Lake Lanes Community

Association (replaced by Scott Kaseburg)

• Lynn Wallace, Renton Chamber of Commerce

(replaced by Brent Camann)

• Debra Grant, Hopelink

(replaced by Nicola Barnes)

Invited

Construction in Redmond

The following entities were invited and chose not
to participate in the Community Advisory Group
process, but were informed of project milestones
and meetings through postcards and newsletters:
• Muckleshoot Tribe
• Yakama Nation

Downtown Bellevue at night

PSE Energize Eastside Community Advisory Group Final Report – 9

IV. Community Advisory Group activities
Meeting schedule
The Community Advisory Group met eight times
from January to December 2014. All Community
Advisory Group meetings were open to the public
and included a period for public comment. For links
to advisory group meeting materials, presentations
and summaries, see Appendix C.
During this process, PSE hosted three series
of public open houses, during which the public

could learn about major advisory group milestones
and consult with PSE and advisory group
representatives. The advisory group used community
input from these open houses as well as from subarea workshops and Sub-Area Committee meetings,
community surveys, public comment periods,
monthly public comment summaries, and personal
communications with constituents to inform their
discussions. See Table 2 for a list of advisory group
and community meetings held in 2014.

Table 2: 2014 Community Advisory Group and public outreach meeting schedule
Date

Meeting type

Purpose

Community Advisory Learned about project need and Community Advisory
Group meeting
Group process
Broader community learned about the project need, the Community
Jan. 29 & 30 Open House
Advisory Group process, and opportunities to get involved
Community Advisory Learned about PSE’s solution selection process and
Feb. 12
Group meeting
project routing
Learned about the potential route segments via project area
Project area tours
February –
tours provided by PSE; attended sub-area workshops to identify
and sub-area
May
local community values and concerns; determined key findings
process
from sub-areas (See Table 3 for more details)
Reviewed key findings about the segments gathered at subCommunity Advisory area workshops and Sub-Area Committee meetings; developed
June 4
Group meeting
community values-based evaluation factors to be used to
evaluate the route options
Community Advisory Reviewed qualitative and quantitative information about the 18
June 25
Group meeting
potential route options made by combining route segments
Community Advisory
July 9
Narrowed potential route options and finalized evaluation factors
Group meeting
Broader community provided feedback on narrowed route
Sept. 10 & 11 Open House
options and weighting of evaluation factors via survey
Reviewed key findings from September open houses and
Community Advisory
Oct. 1
prepared for a Multi-Objective Decision Analysis evaluation of the
Group meeting
routes
Community Advisory Determined preliminary route recommendation for public review
Oct. 8
Group meeting
at November open houses
Broader community provided feedback on advisory group’s
Nov. 12 & 13 Open House
preliminary route recommendation
Community Advisory Reviewed key findings from the November open houses; finalized
Dec. 10
Group meeting
route recommendation for PSE’s consideration
Jan. 22
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Key Community Advisory Group
discussion topics

Submarine cables

The Community Advisory Group discussed
many topics over the course of the process. The
following topics were most commonly addressed.
Descriptions include the advisory group’s
expressed concerns and PSE’s response shared
over the course of the advisory group process.
Scope confined to an overhead solution
Some members of the advisory group asked
whether PSE would consider other alternatives
besides an overhead solution. Those members
also asked if considering other alternatives could
fall under the advisory group’s purview. Before
launching the Energize Eastside, PSE studied
several different solutions in addition to building
the new overhead transmission lines. Those
alternatives included reducing demand through
conservation, increasing the capacity of PSE’s
existing electric transmission lines, generating
energy locally, and building new infrastructure.
However, PSE concluded other solutions were
inadequate to solve the problem, and the advisory
group was formed to gather feedback on an
overhead transmission line solution.
Underground transmission lines
Among the most discussed alternatives to an
overhead solution was underground transmission
lines. PSE explained that overhead transmission
lines are PSE’s first option for service due to
reliability and affordability. The biggest challenge
to underground transmission lines is cost. The
construction costs for an overhead transmission
line are about $3 million to $4 million per mile,
versus $20 million to $28 million per mile to
construct the line underground. Per state-approved
tariff schedule 80, section 34, the local jurisdiction
or customer group requesting underground
transmission lines must pay the difference between
overhead and underground costs. PSE explained
they are willing to sit down with interested
communities to discuss undergrounding as an
option; however, those communities must decide
how to pay for the difference in costs, which must
be provided up front.

Some advisory group members expressed interest
in PSE pursuing transmission lines submerged under
Lake Washington, and pointed to other submerged
transmission projects, such as one in San Francisco.
PSE presented research on that project, and noted
that it costs an average of $56.2 million per mile,
compared to the $3 million to $4 million per mile of
overhead transmission. As with undergrounding,
according to tariff schedule 80, section 34, the local
jurisdiction or customer group requesting submerged
transmission lines must pay the difference between
overhead and submarine costs.
Batteries
Some advisory group members were interested in
learning more about battery technology and local
energy storage as an alternative to the project. PSE
explained that using batteries instead of building a
new substation was considered during the solutions
identification process, but the technology has not
been used for the type and scale of problem facing
the Eastside. Additionally, new transmission lines
would still be required to distribute electricity from
the battery site to PSE’s customers.
Seattle City Light corridor
Some advisory group members also asked
PSE about using the Seattle City Light (SCL)
utility corridor as an alternative to site the new
transmission lines. Early on in the solution
identification process, PSE identified the SCL
transmission corridor as a potential solution to
meet the Eastside’s energy needs. PSE asked
SCL for permission to use their transmission
corridor. However, SCL has told PSE that their
corridor is a key component of Seattle City Light’s
transmission system and not available for PSE’s
use. A letter from SCL articulating this position is
available on the Energize Eastside project website.
See Appendix D.
Olympic Pipeline safety
Some advisory group members expressed
concern over the safety of building the project
near the Olympic Pipeline. PSE explained that
building 230 kV lines along the Olympic Pipeline
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(owned and operated by British Petroleum
(BP)) would be safe. The Olympic Pipeline has
coexisted with PSE transmission lines in the
Eastside corridor for over fifty years. PSE also
has a long history of working closely with BP
and is a natural gas pipeline operator itself.
PSE and its contractors are very familiar with
concerns regarding pipeline safety and employ
safe construction practices when performing work
in the vicinity of pipelines. If a selected route is
comprised of segments that include the Olympic
Pipeline, PSE will continue to work with BP to
ensure safety during and after construction.

Property values
Some advisory group members expressed
concern about the effects on property values as a
result of the Energize Eastside project and asked
whether property values could be considered as
a factor for evaluating route options. Property
values are comprised of many factors, including
economic outlook and location, as well as
proximity to jobs, schools, transportation, parks
and other amenities. PSE explained that it does
not use property values as a factor when selecting
routes out of fairness to and in consideration for
customers of all income levels, noting that it is
socially inequitable to site infrastructure based
on income-related considerations. Similarly, a
project’s potential effects on surrounding property

values are excluded from consideration of impacts
to the environment under Washington’s State
Environmental Policy Act (SEPA).

Electric and magnetic fields
Several advisory group members asked whether
exposure to electric and magnetic fields (EMF)
had any effect on health. A third-party, boardcertified health physicist explained that over the
past 45 years, there have been many scientific
studies conducted to determine whether EMF
from transmission lines (called “power frequency
EMF”) has any effect on human health. To date,
this large body of research does not show that
exposure to power frequency EMF causes
adverse health effects.

January-February 2014: Learned about the
electric system, project need and routing
The Community Advisory Group began their
process by learning about the current electrical
system, the need for the project and the solution
selection process. During this learning period, the
advisory group asked PSE questions on a variety
of topics, including transmission line siting, other
options considered for the project (e.g., battery
technology and conservation), and how a solution
was determined. PSE’s real estate, engineering
and system planning staff provided detailed
responses to these questions.

Communications Manager Gretchen Aliabadi explains the undergrounding tariff at Community Advisory Group
Meeting #3 in Redmond.
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PSE explained in detail its process to identify a
solution and route options, which included the
following steps:
1. Determine the potential approaches to meet the

Eastside’s electricity needs: PSE evaluated the
potential of several approaches – conservation,
local generation and new infrastructure – to
meet the Eastside’s electricity needs.
2. R
 eview approaches to provide enough

electricity to meet the Eastside’s needs:
Engineers reviewed alternatives to each
approach, and found that only new generation on
the Eastside or new infrastructure located near
the center of high electricity demand could meet
the Eastside’s needs. Additionally, aggressive
conservation goals would need to continue.

6. Ask what the public thinks: PSE asked the

public to provide input on the combination of
route segments that best serves the Eastside’s
needs. The Community Advisory Group process
was part of a larger public outreach process
that also included neighborhood briefings,
community meetings at key milestones,
question and answer sessions, and an
interactive project website.
Figure 2. Potential route segments
POTENTIAL ROUTE SEGMENTS

4. Determine which solutions PSE can move

forward with: PSE eliminated the Seattle City
Light Corridor and one of the potential Bellevue
substation sites as possible new infrastructure
locations. Neither the corridor nor the proposed
substation property is owned by PSE and other
viable sites for new infrastructure were available.
5. R
 eview where PSE could build a solution:

Engineers used a computer-based modeling tool
to analyze key criteria like geographic barriers,
land uses and impacts to the environment.
Based on this analysis, route segments were
identified that could be combined into various
complete route options that connect to potential
substations (see Figure 2).1
1 TetraTech, Eastside 230 kV Project Opportunity and
Constraints Study for Linear Site Selection, 2013.
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In spring 2014, members of the Community
Advisory Group participated in one or more of
three Sub-Area Committees focused on the
following geographic areas:
• North: Kirkland, Redmond and North Bellevue
• Central: Bellevue

• South: Newcastle and Renton

Sub-Area Committee membership included
advisory group members and residential
association alternates from the geographic
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sub-areas. Invitations to serve on the
committees were also extended to a
representative from each potentially
affected neighborhood association
(i.e., those who lived near a potential
segment) that did not have a member or
residential association alternate on the
advisory group.
PSE hosted six sub-area workshops and
three Sub-Area Committee meetings
across the project area. The three SubArea Committees developed findings on
specific sub-area values, concerns and
considerations about route segments
from the workshops conducted in each
of the sub-areas. The committees’
findings served as a source of
information that the Community Advisory
Group considered in developing
evaluation factors and narrowing the
route options. See Table 3 for details on
schedule and objectives of the sub-area
workshops and Sub-Area Committees.

Discussion about route segments at a Central sub-area
workshop in Bellevue.

Discussion about route segments at a South sub-area workshop
in Renton.

Table 3: Sub-area workshops schedule and objectives
Dates

Meeting type

Purpose

North: March 19, 2014
Central: March 26, 2014
South: March 27, 2014

Sub-Area
Workshop #1

Community members:
• Identified key issues and considerations for
segments in the sub-area
• Brainstormed community values

• Requested data that would be helpful to

compare segments

North: April 16, 2014
Central: April 23, 2014
South: April 24, 2014

Sub-Area
Workshop #2

Community members:
• Reviewed data and photo simulations PSE
prepared based on requests from Workshop #1
• Used data to score all the route segments

individually and as a group

• As a group, wrote key messages to the

Sub-Area Committee

North: May 7, 2014
Central: May 14, 2014
South: May 15, 2014

Sub-Area
Committee meeting

Sub-Area Committees determined key findings
from sub-areas to share with the Community
Advisory Group
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June-July 2014: Narrowed the route options

• Quantifiable data on route options, photo

simulations, and information from PSE on route
cost, constructability and maintainability

After segment-specific input was collected
through the sub-area process, the Community
Advisory Group considered 18 route options made
from combining the route segments. (These route
options were assigned tree names, such as “Ash,”
“Aspen,” and “Cedar,” for easier reference.) The
advisory group also identified community valuesbased evaluation factors.

• Results from a blind evaluation of the 18

route options completed by 23 advisory
group members

• Initial recommendations submitted before the

meeting by eight advisory group members
on which route options to remove from
further evaluation3

At their meeting on July 9, the advisory
group reviewed the 18 route options and
recommended 11 route options for further
evaluation.2 (See Figure 3.) Information that
aided their discussion included:

• Discussion of route segments and the 18 route

options at advisory group meetings

• Feedback from sub-area workshops and Sub-

Area Committee meetings, as well as other
community input

Figure 3: Narrowed route options in July 2014
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2 Four advisory group members initially recommended that
all or a majority of the 18 routes should move forward for
further evaluation.

3 While eight advisory group members provided their initial
input before the meeting, all members present at the
meeting on July 9 discussed what route options to remove
from further evaluation.
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October 2014: Evaluated the narrowed
route options
The Community Advisory Group used nine
evaluation factors (see Table 4), as well as specific
route option data, to evaluate the narrowed route
options through a process called Multi-Objective
Decision Analysis (MODA). MODA is a process for
making decisions when there are complex issues
involving multiple criteria and multiple parties who
may have an interest in the outcome.
Using MODA allows individuals to consider and
weight factors and trade-offs while evaluating
each alternative (in this case, each route option).
Evaluation factors were weighted to reflect the
relative importance ascribed to each factor. After
scoring each route option for each evaluation
factor, the advisory group then discussed the
combined group results to help decide on a
recommendation. See Figure 4 for a description
of the MODA steps and how the advisory group
used MODA.
Between Oct. 2 and Oct. 6, 2014, 19 of 24
advisory group members completed individual
evaluations of the 11 route options recommended
for further evaluation as part of the MODA process.
Using online software called Transparent Choice,
advisory group members individually scored each
route option using each of the nine evaluation
factors on a five-point scale. The software then
applied two sets of weightings – one determined
by the advisory group and another determined by
community members who participated in a summer
2014 feedback survey – to the group’s averaged
scores. See Table 4 for descriptions of the
evaluation factors and the two weighting schemes.

Figure 4: Multi-Objective Decision Analysis (MODA)

MODA steps
- Discuss and agree on
1 Factors

evaluation factors

- Determine relative
2 Weighting


importance of each factor and assign
corresponding weights

options - Determine route
3 Route

options to evaluate

- Score each route option
4 Scoring

for each weighted factor

- Discuss results and
5 Decision

determine decision

How the Community Advisory
Group used MODA
nine evaluation factors based
1 Selected

on community values

2 Used two sets of weightings - one

determined by the advisory group and a
second determined by a community survey

3 Selected 11 route options out of 18 to
include in the evaluation

4 Scored the 11 route options for how

well they each met the nine evaluation
factors using an online software called
Transparent Choice

5 Considered MODA results along with

community feedback and other sources
of information to select four routes as their
preliminary route recommendation
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Table 4: Evaluation factors and their weightings determined by the advisory group and a community survey
Advisory
group
weighting

Community
survey
weighting

Avoids impacts to aesthetics
(Pole design and views)

5%

14%

Avoids residential areas
(Number of residences)

24%

31%

Avoids sensitive community land uses
(Parks and other recreational areas, schools, religious institutions, etc.)

13%

10%

Avoids sensitive environmental areas
(Wetlands, wildlife habitat, steep slopes, fault lines, etc.)

7%

12.5%

Least cost to the rate payer
(Estimated monthly increase to average residential customer; calculation
based on total cost)

14%

7%

Maximizes longevity
(When in the future additional 230 kV infrastructure is anticipated based
on current technology and growth projections)

9%

4%

Maximizes opportunity areas
(Runs along existing utility corridors, railroad right of way, public right of
way, etc.)

15%

6%

Protects health and safety
(Electric and magnetic fields, Olympic Pipeline, etc.)

9%

9%

Protects mature vegetation
(Number of trees greater than four inches impacted)

4%

6.5%

100%

100%

Evaluation factor

Total

On the following page, Figures 5 and 6 present the MODA results for each route
option, first using the advisory group weighting and second the community survey
weighting. Within the results bar for each route option, colors represent the
evaluation factors and show the advisory group’s averaged and weighted score
for each factor. A higher number equals a better score. Weighting percentages are
shown in the weighting keys.
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Advisory group weighting
Advisory
group weighting
The figure below shows the advisory group’s overall MODA evaluation results using the advisory group weighted values.

Figure 5: MODA results - Advisory group weighting

The figure below shows the advisory group’s overall MODA evaluation results using the advisory group weighted values.
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The figure below shows the advisory group’s overall MODA evaluation results using the community survey weighted values.
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October 2014: Preliminary route recommendation
At their Oct. 8 meeting, the advisory group selected four route options – Ash, Oak,
Redwood and Willow – as their preliminary route recommendation (see Figure 7).4
Information sources that helped the group determine their recommendation included:
• Results of the Multi-Objective Decision Analysis (MODA) using evaluation factor

weightings from both the advisory group and community survey results

• Feedback from the summer community survey and other community input
• Discussion of the 11 route options at advisory group meetings

Narrowing
the route
routeoptions
options
Figure
7. Narrowed
and the preliminary route recommendation in October 2014
Early 2014
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4 Of the 18 members present, 15 supported the recommendation, two members abstained and one
had a dissenting opinion to include only three routes.

Reviewing results from the blind evaluation at Community Advisory Group Meeting #4b in Renton.
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V. Community involvement
In addition to convening the Community Advisory
Group, PSE involved the community in the public
routing discussion from announcement of the
project (December 2013) through the completion
of the advisory group process (December 2014) by
hosting community meetings, briefing organizations
and gathering and responding to comments about
the project.
PSE community involvement included:
• More than 240 briefings with individuals,

neighborhoods, cities and other
stakeholder groups

• 6 public open houses at key project milestones
• 2 online open houses

Reviewing route option maps at Open House #1
in Renton.

• 2 question and answer community meetings

• 1 webinar on undergrounding and electric and

magnetic fields

Additional project outreach included:
• More than 2,300 comments and

questions received from the public,
summarized in monthly public comment
and open house summaries made
available to the advisory group

• 6 project newsletters and postcards

sent to more than 50,000 residents and
business owners

Community Projects Manager Jackson Taylor providing
project background at the Bellevue Strawberry Festival.

• Attendance at more than 60 community events
• A traveling kiosk displaying project updates

throughout the Eastside

• Project update emails to distribution list,

community organizations and elected officials

• Targeted outreach to traditionally

underrepresented populations

Public comment at Question and Answer Meeting #1
in Renton.
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VI. Recommendation of the Community Advisory Group
On Dec. 10, 2014, the Community Advisory Group selected routes Oak and
Willow as their final route recommendation for PSE’s consideration (see Figure 8).
With this recommendation, the Community Advisory Group fulfilled their purpose
as outlined in their charter:
“Work collaboratively, creatively and constructively to help determine community/property owner
values and engage in a process to evaluate route segments and select a recommended route option.”
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feedback on the recommendation.
2D
 arius Richards (Kennydale Neighborhood Association) and Scott Kaseburg (Lake Lanes Community Association), who
supported the final recommendation in the meeting, signed the dissenting report after the meeting.
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At the Dec. 10 meeting, advisory group members and residential association
alternates who expressed a preference for Oak or Willow discussed several
benefits and tradeoffs of each. See Table 4.
Table 4. Route benefits and tradeoffs noted by Community Advisory Group
members and residential association alternates with a route preference
expressed at the Dec. 10 meeting3
Routes
Oak
(Segments:
A-C-E-G2I-K2-M-N)

Benefits
•

Has fewer adjacent residential parcels (524)
of the two routes

•

Has one quarter of adjacent residential
parcels (31 in segments G2, I, K2)
compared to same portion in Willow
(123 in Segment J) and less than half the
residences within 600 feet (289 vs. 721)

•

Willow
(Segments:
A-C-E-JM-N)

•

Avoids residential areas by using Segment
I, which is a largely commercial corridor
Has fewer adjacent residential tax
accounts (1,422) of the two routes (One
advisory group member noted that the
difference in residences between Oak and
Willow was minor.)

•

Is the most direct route

•

Has the highest percentage of route within
the existing corridor (100%)

•

Is the least expensive ($154 million total
cost; $0.90 estimated monthly increase to
an average residential customer)

•

Has the greatest longevity (2038)

Tradeoffs
•

Estimated cost is $22 million
more than Willow ($176 million
total cost; $1.03 estimated
monthly increase to an average
residential customer)

•

Requires building infrastructure
in new areas (83% of the route is
within the existing corridor)

•

Has a larger number of adjacent
residential tax accounts (1,425)

•

Has a larger number of adjacent
residential parcels (616) of the
two routes

•

Uses Segment J, which is a view
neighborhood

3 For more data on Oak, Willow, and all route options considered by the Community Advisory Group,
refer to the complete route options data table on the Energize Eastside project website.

Discussing the final route recommendation at Community Advisory Group Meeting #6 in Bellevue.
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VII. Puget Sound Energy’s next steps
Following the completion of the Community Advisory Group’s process, PSE’s next
steps in 2015 are to:
• Take the Community Advisory Group’s recommendation under consideration

and make an announcement about routing that balances the needs of
customers, the local community, property owners and PSE

• Work directly with property owners and tenants to begin detailed fieldwork to

inform environmental review, design and permitting

• Ask for community input on project design, which may include pole height, finish

and other design considerations

• Work with the City of Bellevue and other affected jurisdictions and agencies on

the project’s Environmental Impact Statement (EIS) process

Once these steps are complete, PSE will apply for necessary permits from
appropriate agencies and jurisdictions. The project design and permitting phase
is expected to run through early 2017. Once fully designed and permitted,
project construction is expected to begin in 2017, with project completion
planned for 2018. See Figure 9.

Schedule

Figure 9: Project schedule and next steps
2013-2014

2015 -2016

2017-2018
Public outreach

Project announcement
Public route
discussion process
PSE evaluates
requirements
and constraints

PSE makes an announcement about routing

Environmental review, design and permitting

Permits issued
Construction

In-service

PSE Energize Eastside Community Advisory Group Final Report – 23

Appendices
Appendix A: Community Advisory Group Charter
Appendix B: Minority Report
Appendix C: Community Advisory Group meeting materials,
presentations and summaries
Appendix D: Bibliography

24 – PSE Energize Eastside Community Advisory Group Final Report

Appendix A: Community Advisory Group Charter

Community Advisory Group Charter
Revised:3/24/14

Purpose
The main purposes of the Community Advisory Group are to:
 Learn about PSE’s proposed route segments, PSE’s route analysis work to date, and the
complexity of identifying the route segments, and to work with PSE to combine segments to
develop a Community Advisory Group-recommend route to inform PSE as PSE selects a final
route.
 Collaborate with PSE to decide on a community values-based evaluation process that will be
used by the Community Advisory Group to consider PSE’s various route segments, combine into
possible route options, and narrow route options down to a Community Advisory Grouprecommended route.
 Provide a forum for the community to give meaningful input on route segments and route options.
 Help PSE better understand community/property owner values as PSE selects the preferred
route that balances the needs of their customers, the local community, property owners and PSE.

The Community Advisory Group will:









Develop an understanding of the Energize Eastside project and project need.
Report back to the people/groups they represent on project details, gather feedback from the
interests they represent and provide ongoing communications between PSE and the group they
represent throughout the process.
Provide advice, as community representatives, on ways to address community concerns.
Participate in geographic Community Advisory Group Sub-Area Committee meetings to
determine recommended route segments.
Work collaboratively, creatively and constructively to help determine community/property owner
values and engage in a process to evaluate route segments and select a recommended route
option.
Partner with PSE to combine route segments into one Community Advisory Group recommended
route.

Community Advisory Group Sub-Area Committees








Sub-Area Committees will consist of Community Advisory Group members and their residential
association alternates from each of the geographic sub-areas (North – Kirkland, Redmond and
North Bellevue; Central – Bellevue; and South – Newcastle and Renton), as well as a
representative from each potentially affected neighborhood association that does not have a
member or residential association alternate on the advisory group. Additional community
representatives will be invited as needed to ensure comprehensive discussion of issues.
Community Advisory Group members are expected to attend the Sub-Area Committee meetings
for their geographic sub-area. In order to participate in the Sub-Area Committees, members
should attend the first two advisory group meetings to ensure they have an understanding of the
project.
Residential association alternates are required to attend the Sub-Area Committees to ensure
balanced representation from neighborhoods. Alternates representing other interests are
recommended to attend, but it is not required.
The purpose of the Sub-Area Committees is to have an interest-based conversation on route
segments and preferred sub-area options. The outcome of the Sub-Area Committee meetings will

be to develop sub-area segment combination recommendations for the full Community Advisory
Group discussion.

PSE staff will:






Provide information on the area’s growth, the need for the project and the factors involved in
developing route segments.
Provide draft materials to Community Advisory Group members one week before meetings.
Provide technical experts to provide a greater understanding of the topics at hand and inform
Community Advisory Group dialogue.
Consult with the Community Advisory Group, listen carefully and consider advisory group input
prior to making final decisions on key technical issues, and explain all decisions made.
Listen and take into consideration recommendations from the advisory group with regards to
providing data and requests for analysis and research to support advisory group deliberations.

Norms for individual work as members of the Community Advisory Group









We acknowledge our group's diversity and value different points of view. We will respect each
other's opinions and will operate in consistently constructive ways.
We will make every effort to attend meetings, to participate actively, to read and be prepared to
discuss information and issues, and to be available for work between formal meetings.
We will keep an open mind and come to meetings with interests, not entrenched positions. We
will share our interests and objectives with all Community Advisory Group members. We will
openly explain and discuss the reasons behind our statements, questions and actions.
We will be responsible for representing the interests and concerns of the community we represent
at the table. We will consult with our constituencies on a regular basis concerning the discussions
and preferences of the Community Advisory Group.
We will listen carefully to the views expressed by others, avoid interruptions, and seek ways to
reconcile others' views with our own. We will represent information accurately and appropriately.
We will adhere to the ground rules and respect the procedural guidance and procedural
recommendations of the facilitator.

Norms for our work together
Use of time
 We will respect each other’s time by being on time. Meetings will begin and end on time, unless
otherwise agreed to by the Community Advisory Group members.
 When making our comments, we will consider the time needed for others to share their
perspectives.
Recommending a route
 Community Advisory Group members will strive to collectively make reasonable requests and
suggestions through a cooperative and collaborative discussion process with PSE. PSE will
inform the Community Advisory Group of any areas of flexibility in the route recommendation
development process.
 In discussions, suggestions may not represent unanimity. The facilitator is responsible for seeking
and probing for group preferences. It is the responsibility of each stakeholder group member to
voice dissent if s/he cannot live with any particular suggestion.
 Any recommendations from the Community Advisory Group and sub-area committees will be
considered by PSE. PSE will evaluate requirements and constraints, and select a preferred route.
PSE is the final decision maker regarding selecting a preferred route.
 If PSE chooses not to move forward with the recommended route as PSE’s preferred route for
permitting, PSE will explain the reason for its decision.
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Facilitator
 We give the facilitator permission to keep the group on track and “table” discussions to keep the
group moving.
 We expect the facilitator to help the Community Advisory Group accomplish our purpose in a
completely neutral, balanced and fair manner.
 We want the facilitator to:
o Develop draft meeting agendas.
o Manage Community Advisory Group meetings and discussions.
o Consult with Community Advisory Group members between meetings about how to
manage the process and address issues of concern.
o Prepare meeting summaries.
Role of alternates
 Each Community Advisory Group member may have one alternate who will be available to stand
in for Community Advisory Group members who are unable to attend meetings. Alternates are
encouraged to attend all meetings but will not be asked to participate unless called upon.
 Alternates can participate in the Sub-Area Committee meetings if they have attended both of the
initial Community Advisory Group meetings.
 Community Advisory Group members are expected to update alternates between meetings so
they can replace members on a moment’s notice.
Role of residential association alternates
 Each Community Advisory Group member representing a residential organization may have an
appointed residential association alternate that represents a different neighborhood within their
city. Residential association alternates are intended to help balance representation from
neighborhoods along the route segments.
 Residential association alternates can ask Community Advisory Group members to yield their
seat to ask a question or make a comment during Community Advisory Group meetings.
 Residential association alternates serve as members of their geographic Sub-Area Committee
and are expected to attend Sub-Area Committee meetings.
Proposed meeting ground rules
 Start / end on time
 Silence cell phones
 Come prepared
 Listen respectfully
 Speak from interests, not positions
 Participate in the process
Norms for our work with others outside the Community Advisory Group
External communications
 All Community Advisory Group meetings shall be open to the public.
 The public will be given the opportunity to comment during each Community Advisory Group
meeting. Those wishing to provide public comment to the advisory group will be strongly
encouraged to direct their comments towards the issues and topics of focus on the advisory
group’s agenda.
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We will avoid characterizing the views or opinions of other Community Advisory Group members
outside of any advisory group meeting or activity.
We will accurately describe Community Advisory Group preferences that are conveyed to PSE.
Community Advisory Group meetings will be announced on the Energize Eastside website, and
meeting announcements with date, time and location, will be provided to local blogs and other
media outlets for distribution to the broader community.
Community Advisory Group meeting products, such as agendas, summaries, and PowerPoint
presentations will be posted at pse.com/energizeeastside and will be available to advisory group
members for distribution to their constituents. Note: Community Advisory Group member names
and affiliations will be included in these materials and will be listed on the project website.
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Appendix B: Minority Report
Some Community Advisory Group members did not concur with the
consensus recommendation. The report of the minority is provided here in
the interest of inclusiveness. The Community Advisory Group majority has not
reviewed this report; consequently, it has not been verified by the Community
Advisory Group majority for consistency with the Community Advisory Group
charter or for technical accuracy, either independently or in conjunction with
engineering support from Puget Sound Energy. This report reflects only the
opinion of its signatories.

Appendix B: Minority Report
Dissenting Report
We,  the  undersigned  members  of  the  “Community  Advisory  Group”  (CAG)  for  PSE’s  Energize  Eastside  
project, declare our dissent from the recommendations included in the Final Report of the CAG.
The CAG did not truly represent the wishes of the community for the following reasons:
1.
2.
3.
4.
5.
6.
7.
8.

CAG members were selected by PSE, not the community.
PSE misrepresented the full purpose of Energize Eastside.
PSE did not provide real data establishing the need for the project.
PSE did not provide a complete list of alternative solutions, and CAG members weren’t  allowed
to discuss alternatives.
The CAG was not given real choices, because some of the route segments were never viable.
Few CAG members participated in critical evaluations.
The CAG facilitator was not impartial and frequently pressured members  to  support  the  group’s
conclusions.
CAG members were not asked to officially endorse the outcome of the CAG process.

The remainder of this report will provide additional detail regarding these eight objections.

1. CAG selection
Composition of the CAG was determined by PSE, not the community. PSE diluted the votes of
residential neighborhoods that had the most at stake. Only one quarter of the voting members
represented neighborhoods, and many affected neighborhoods had no representative. Some members
represented organizations which receive generous donations from the PSE Foundation.

2. The full purpose of Energize Eastside
Documents available from ColumbiaGrid, Seattle City Light, and the Bonneville Power Administration
make it clear that Energize Eastside solves three simultaneous problems: 1) load for PSE, 2) load for
Seattle City Light, and 3) regional grid reliability for Bonneville Power Administration (a federal agency).
According to a 2012 Memorandum of Agreement signed by PSE, SCL, and BPA, transmission lines in the
Puget Sound region can become congested when high local needs coincide with high flows of electricity
to  British  Columbia,  especially  when  there  are  faults  on  BPA’s  trunk  lines.    This is a concern because the
United States is obligated to provide electricity to Canada through the Columbia River Treaty. The large
scale of the Energize Eastside project addresses both local and international electricity needs. However,
Energize Eastside is not the only solution that can do this. It might not even be the most economical
solution,  when  the  project’s  impact  on  the community is considered. Reduced property values along the
entire 18-mile length of the line cause declines in economic activity and tax receipts, which must be
compensated by increasing tax rates on other residents, or decreasing support to people who need taxfunded services.
PSE never disclosed the whole purpose of the project to CAG members. The company sought to
minimize regional questions by claiming only 3-8% of power flow serves Canada. While this might be
true on a normal day, Energize Eastside is designed to handle extraordinary power flows that occur in
rare emergency conditions. Without a full disclosure of the scope and purpose of the project, CAG
members were not able to accurately represent the views of their constituents regarding the project.
1

3. Eastside need
PSE illustrates the need for Energize Eastside using a graph  titled  “Eastside  Customer  Demand  
Forecast.”1 This graph has been simplified so it can be easily grasped by the public. It shows demand
growing  at  an  average  rate  of  1.9%  per  year,  crossing  the  “System  Capacity”  line  in  2017.    According to
PSE, electricity outages will become more likely after that.
CAG members are well-informed individuals who had months to understand the issues. Therefore, we
expected PSE would provide CAG members with more detailed information regarding the need for the
project.    There  are  many  questions  that  members  had.    How  has  the  Eastside’s  electricity  demand  grown  
over time? Why is demand supposedly growing at a much faster rate than population or economic
growth? Why is PSE’s  projection  of  Eastside’s demand  growth  more  than  double  that  of  Seattle’s  or  
Portland’s?    Would  programs  such  as  Demand  Response  help  mitigate  our  demand  growth?
PSE did not answer these  questions,  saying  that  they  were  outside  the  scope  of  the  CAG’s  stated  
mission. The CAG was formed only to provide recommendations on which route the overhead lines
should take through the five Eastside cities. PSE said that community input was not needed regarding
any other aspect of the project.

4. Alternative solutions
CAG members also raised questions about alternative solutions. They wondered why alternatives were
eliminated from consideration and further discussion of alternatives was not allowed.
We believe it is important to list reasonable and viable alternatives to Energize Eastside here, since
these ideas do not appear in the limited Final Report. The alternatives described below address only the
Eastside’s  local  need.    BPA  would  have  to  build  its  own  project  to  solve  Canadian  reliability  issues,  at  a  
lower cost to PSE’s  customers.
The issue of cost is of critical importance to many CAG members, especially organizations representing
low-income residents like Hopelink and the YMCA. It is also of interest to businesses that are sensitive
to the cost of electricity. Adding 1-2% to electricity costs for the next 40 years may affect their
profitability. Many CAG members would have supported lower-cost alternatives if PSE had allowed
them to be explored by the CAG.
a. Demand-side Resources. Demand-side Resource (DSR) programs are used by utilities in almost
every state to reduce the stresses of peak load service and avoid construction of new
generation and transmission infrastructure. In the Northwest, Portland General Electric
devotes 14 pages of its latest Integrated Resource Plan to descriptions of various programs,
including a curtailment tariff, residential direct load control, critical peak pricing, and
conservation voltage reduction. Similar programs were studied in a detailed report created by
the  Cadmus  Group  for  PSE’s  most  recent  IRP2. Which of these programs is PSE planning to
implement? The IRP says, “Demand response program costs are higher than supply-side
alternatives  at  this  time,  and  PSE  does  not  currently  have  a  program  in  place.”    Translation: it’s
cheaper to burn coal in a plant located in Colstrip, Montana (one of the dirtiest coal plants in
the nation) that  provides  nearly  1/3  of  the  Eastside’s  electricity. The economics of cheap coal
1
2

http://energizeeastside.com/Media/Default/AbouttheProject/2013_1030_Single_Line_Load_Chart_v3.png
https://pse.com/aboutpse/EnergySupply/Documents/IRP_2013_AppN.pdf
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and guaranteed returns for capital improvements like Energize Eastside provide little financial
incentive for PSE to pursue DSR programs.
b. Lake Tradition transformer. For several years before Energize Eastside was conceived, PSE
proposed to meet Eastside demand by adding a new 230/115 kV transformer located at Lake
Tradition (near Issaquah). Additional power would be delivered on existing 115 kV lines to the
Lakeside substation. PSE now claims that this solution causes other transformers to overload in
power flow simulations conducted by the company. However, these simulations include the
surge  of  electricity  caused  by  faults  in  BPA’s  trunk  lines. If BPA were to solve those problems
with their own project, Lake Tradition might become a viable solution with much lower costs
and community impacts than Energize Eastside.
c. Upgrade 115 kV lines. It’s  possible  to  use  thicker  wire  and  higher  capacity transformers on
existing lines to increase capacity by approximately 29%. That is enough to delay further action
for at least a decade.    During  that  time,  it’s  likely  that  technologies  such  as  grid  batteries,
distributed generation, and increasing efficiency will make other solutions possible. This will be
cheaper than Energize Eastside, and better for the environment. Upgrading the lines at their
current voltage will spare nearly 8000 mature trees that must be cut or removed along the Oak
or Willow routes to accommodate a 230 kV line (according  to  PSE’s  counts). There is no record
that PSE studied this option. It was never mentioned during CAG meetings.
d. Gas powered plant. PSE studied the possibility of meeting Eastside needs using a gas-powered
generation plant. They dismissed this option in 3 sentences in their Solutions Study. Two of
the potential sites for the plant were judged to be too difficult to permit, although this
determination was made solely by the company without input from city officials. A third site
was dismissed because it would require construction of transmission lines. Neither the CAG
nor the cities were given further details about the costs of such a plant, where the transmission
lines would be located, how reliability of local generation compares to remote generation, how
it impacts the community, or how it might help reduce use of coal that creates much higher
emissions of atmospheric carbon, mercury, and sulfur.
e. Micro-grids and small turbines. A national expert says that the Puget Sound area is an ideal
place to use small gas turbines to inexpensively and incrementally serve peak loads. There is
no record that PSE studied this option.
f.

Grid batteries. PSE says grid batteries are likely to play an important role in the future. The
company already has a pilot battery project in Bainbridge. But according to PSE, batteries are
too expensive and too risky to use at this time. The company says it can forecast future
demand, but it can’t  forecast  the  viability  of  technology  solutions  that might address that
demand.

We believe that one or more of  the  above  solutions  would  address  Eastside’s  demand  and  reliability  
needs for many years at a lower cost than Energize Eastside, allowing us time to develop clean,
sustainable solutions rather than rushing a project that is out of scale for our needs as well as our
beautiful scenery.
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For completeness, we will mention two other alternatives that CAG members were interested in.
Both of these would solve Canadian reliability issues as well as Eastside need, but for a considerably
higher price tag:
g. Underground lines. We list this alternative because it is the most frequently asked question by
the  public:    “In  this  day and  age,  why  can’t  we  bury  our  transmission  lines?”    PSE  has  made  this
option politically impossible, due to a tariff the company proposed to the Washington Utilities
and Transportation Commission (and which the UTC subsequently adopted). The tariff requires
each community who requests an underground line to bear the high cost of underground
infrastructure on their own. With the exorbitant costs estimated by PSE, this is not a realistic
option for any community. While this tariff seems reasonable for local distribution lines, we
hope its application to regional transmission lines will be revisited by the UTC.
h. Underwater lines. There are many examples in the U.S. of high-voltage transmission lines
being placed in lakes, rivers, and bays. This technology is maturing rapidly. PSE said they
would write a white paper on this alternative. The white paper was not released in time for
consideration by the CAG.

5. No real choices
It should be no surprise that the final routes selected by the CAG mostly follow the existing transmission
corridor. This is the result PSE expected from the beginning, and was confirmed by a senior PSE
engineer who said the process of route selection was needed to help the public feel like they were
involved in the project.
In particular, the choice between the L and M segments was a false choice. The L segment was never a
legally viable option due to well-known conflicts and impacts. PSE should have known this. It is also
highly questionable that the B segment was viable, due to the large amount of new right-of-way that
would need to be acquired to construct that segment.
We believe the CAG process was more about PR for PSE than real choices for the community.

6. CAG participation
In several cases, only a few CAG members participated in important evaluations. For example, at the
July 9th meeting, it was revealed that only 8 CAG members (less than a third of the CAG membership)
participated in an evaluation process to eliminate potential routes. These low participation rates didn’t  
occur because CAG members were lazy or on vacation. Many of the residential representatives refused
to participate because they objected to the process.

7. CAG process
The facilitator for the CAG was a contractor hired by PSE, harming the appearance of impartiality. The
facilitator appeared to have two goals: 1) produce a route recommendation that isn’t  too  onerous  to  
PSE, and 2) achieve this result using “consensus  building”  techniques.
Unfortunately, these goals were achieved by pressuring or cajoling CAG members to abandon their
preferences and join the consensus view. For example, the facilitator would often say to a reluctant
member,  “Could  you  live  with  the  emerging  consensus  of  the  group?”    Or,  “Do  you  want  your  name  to  
be listed as  the  dissenting  vote?”    There were many times when a dissenting member would reluctantly
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Appendix C: Community Advisory Group Meeting Materials,
Presentations, and Summaries
The following links provide all Community Advisory Group meeting materials, presentations and meeting
summaries:
Jan. 22, 2014 - Community Advisory Group Meeting #1
Convened the advisory group
Feb. 12, 2014 - Community Advisory Group Meeting #2
Learned about the solution selection process and project routing
June 4, 2014 - Community Advisory Group Meeting #3
Reviewed key findings from the Sub-Area Workshops and Committee Meetings
June 25, 2014 - Community Advisory Group Meeting #4a
Reviewed potential route options
July 9, 2014 - Community Advisory Group Meeting #4b
Narrowied potential route options and finalizing evaluation factors
Oct. 1, 2014 - Community Advisory Group Meeting #5a
Reviewed key findings from the open houses and preparing for route evaluation
Oct. 8, 2014 - Community Advisory Group Meeting #5b
Developed preliminary route recommendation
Dec. 10, 2014 - Community Advisory Group Meeting #6
Finalized route recommendation for PSE to consider
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Attachment B: OAK 1
(Segments A-C-E-G2-I-K2-M-N)
Route options are configured to go from Segment A to Segment N and connect with
Lakeside substation site.
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Attachment C: WILLOW 1
(Segments A-C-E-J-M-N)
Route options are configured to go from Segment A to Segment N and connect with
Lakeside substation site.
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Attachment D: OAK 2
(Segments A-C-E-M-N, connection choices utilizing G2-I-J-K1-K2)
Route options are configured to go from Segment A to Segment N and connect with
Lakeside substation site.
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Attachment E: WILLOW 2
(Segments A-C-E-M-N, connection choices utilizing I-J-K2 and SE Newport Way)
Route options are configured to go from Segment A to Segment N and connect with
Lakeside substation site.
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Load Flow modeling
for “Energize Eastside”
Richard Lauckhart
Roger Schiffman
February 18, 2016
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Executive Summary
In November 2015, the citizen group CENSE asked Richard Lauckhart and Roger Schiffman
to study the scenario that motivates Puget Sound Energy’s transmission project known
as “Energize Eastside.” We (Lauckhart and Schiffman) are nationally recognized power
and transmission planners with specific knowledge of the Northwest power grid.
It is standard industry practice to use a “load flow model” to determine the need for a
transmission project like Energize Eastside. In order to assess the reliability of the grid,
analysts use specialized computer software to simulate failure of one or two major
components while serving peak load conditions. For Energize Eastside, PSE simulates
the failure of two major transformers during a peak winter usage scenario (temperature
below 23° F and peak hours between 7-10 AM and 5-8 PM).
We ran our own load flow simulations based on data that PSE provided to the Western
Electricity Coordinating Council (WECC). We used a “Base Case” for winter peak load
projected for 2017-2018. PSE confirms this is the same data used as the basis for the
company’s “Eastside Needs Assessment.”
Our findings differ from PSE’s as follows:
1. PSE modified the Base Case to increase transmission of electricity to Canada from
500 MW to 1,500 MW. This level of energy transfer occurring simultaneously with winter
peak loads creates instability in the regional grid. Transmission lines connecting the
Puget Sound area to sources in central Washington do not have enough capacity to
maintain this level of demand.
2. PSE assumed that six local generation plants were out of service, adding 1,400 MW of
demand for transmission. This assumption also causes problems for the regional grid.
3. Even if the regional grid could sustain this level of demand, it is unlikely that regional
grid coordinators would continue to deliver 1,500 MW to Canada while emergency
conditions were occurring on the Eastside.
4. We found that the WECC Base Case contains a default assumption that PSE may not
have corrected. The ratings for critical transformers are based on “summer normal”
conditions, but the simulation should use significantly higher “winter emergency”
ratings. The default value could cause PSE to underestimate System Capacity and
overstate urgency to build the project.
5. The Base Case shows a demand growth rate of 0.5% per year for the Eastside. This is
much lower than the 2.4% growth rate that PSE cites as motivation for Energize Eastside.
Our study finds critical transformers operating at only 85% of their winter emergency
rating, providing enough capacity margin to serve growth on the Eastside for 20
to 40 years.
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Qualifications
Richard Lauckhart served as a high level decision maker at Puget
Sound Power & Light (the predecessor of Puget Sound Energy). His
employment with the company spanned 22 years as a financial and
transmission planner as well as power planning. He served as the
company’s Vice President of Power Planning for four years.
Richard took a voluntary leave package when Puget Power merged
with Washington Energy Company in 1997. He provided additional
contract services to PSE for more than a year following the merger.
After leaving PSE, Richard worked as an energy consultant, providing
extensive testimony on transmission system load flow modeling
before the California Public Utility Commission.
Roger Schiffman has 23 years of energy industry experience covering
utility resource planning, electricity market evaluation, market
assessment and simulation modeling, regulatory policy development,
economic and financial analysis, and contract evaluation. Roger has
led a large number of consulting engagements for many clients. He
has extensive knowledge of industry standard modeling software
used for power market analysis and transmission planning.
We are well acquainted with the physical layout and function of the
Northwest power grid and the tools used to analyze its performance.
Our resumes can be found in Appendix H.
Richard has provided pro bono consultation to CENSE since April
2015. He has received no financial compensation other than
reimbursement of travel expenses. Roger had no relationship with
CENSE prior to this report.
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Methodology
The power grid is a complex interconnected system with behaviors
that cannot be easily understood without computer modeling software.
We acquired a license to run the industry standard simulation software
known as “GE PSLF”1 to perform our studies.
The PSLF software uses a database that is supplied by the operator.
We had hoped to use the same database that PSE used in its studies,
but PSE refused to share it after months of negotiations. Instead, we
received clearance from the Federal Energy Regulatory Commission
(FERC) to access the database PSE submitted to the Western Electricity
Coordinating Council (WECC). FERC determined that we presented no
security threat and had a legitimate need to access the database (see
FERC’s letter in Appendix A).
We used the WECC Base Case for the winter of 2017-18, which PSE
confirms is the database the company used for that time period. We
and PSE have made subsequent changes to the Base Case model in
order to incorporate various assumptions. We don’t know exactly
what changes PSE made to the database, but we will be explicit about
the changes we made.

N-0 base scenario
To ensure that everything was set up correctly, we ran a simulation
using the unmodified Base Case and checked to see if the results
aligned with those reported by WECC. This is referred to as an “N-0”
scenario, meaning that zero major components of the grid are offline
and the system is operating normally. The outputs of this simulation
matched reported results.
The WECC Base Case assumes that the Energize Eastside project has
been built. In order to determine the need for the project, we needed
to study the performance of the grid without it. We reset the transmission
configuration using parameters from an earlier WECC case that did
not include the project.

N-1-1 contingency scenario
An “N-1-1” scenario models what would happen if two major grid
components fail in quick succession. Utilities are generally required
1

6

http://www.geenergyconsulting.com/pslf-re-envisioned

to serve electricity without overloads or outages in this scenario to
meet federal reliability standards.
PSE determined that the two most critical parts of the Eastside grid
are two large transformers that convert electricity at 230,000 volts
to 115,000 volts, the voltage used by all existing transmission lines
within the Eastside. To simulate the N-1-1 scenario, the Base Case is
modified to remove these two transformers from service.
PSE apparently made two additional modifications to the WECC Base
Case. First, the amount of electricity flowing to Canada was increased
from 500 MW to 1,500 MW. Next, the company reduced the amount
of power being produced by local generation plants from 1,654 MW
to 259 MW. The rationale behind these modifications isn’t obvious,
and we were concerned how the regional grid (not just the Eastside)
would perform with these assumptions in place.
To our surprise, simply increasing the flow to Canada to 1,500 MW
while also serving peak winter power demand in the Puget Sound
region was enough to create problems for the regional grid. The
simulation software could not resolve these problems (Appendix E
describes the problems in greater detail). While it’s possible that PSE
and Utility System Efficiencies found ways to work around these
challenges by making additional changes to the Base Case, we do not
know what these changes were. We are confident that prudent grid
operators would reduce flows to Canada if an N-1-1 contingency
occurs on the Eastside during heavy winter consumption. PSE would
turn on every local generation plant. These responses resolve the
problems. This is the more realistic scenario we modeled in our
N-1-1 simulation.
The WECC Base Case uses default values for transformer capacity ratings
that correspond to a “summer normal” scenario. The summer rating is
reduced in order to protect transformers from overheating during hot
summer weather. The “winter emergency” rating would be consistent
with best engineering practice for equipment outages during very cold
conditions (less than 23° F) that produce peak winter demand. We used
this higher rating in our simulation.
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Results
N-0 results
To compare the N-1-1 results with normal operation of the grid serving
peak winter demand, we ran an N-0 study using the WECC Base Case
for winter 2017-18 with the following modifications:
1 Energize Eastside transmission lines are reverted to present
capacity.
2. Flow to Canada is reduced from 500 MW to 0 MW.
3. Transformers run at “winter normal” capacity.
Figure 1 shows load as a perentage of “winter normal” capacity on
each of the four transformers.

￼ igure 1: With all transformers in service, winter peak load causes no overloads.
F
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N-1-1 results
The N-1-1 results are based on the WECC Base Case for winter 2017-18
with the following modifications:
1 Two transformers are out of service.
2. Energize Eastside transmission lines are reverted to present
capacity.
3. Flow to Canada is reduced from 500 MW to 0 MW.
4. Transformers run at “winter emergency” capacity.
Figure 2 shows that the remaining two transformers, Talbot N and
Sammamish W, remain within “winter emergency” capacity ratings.

Figure 2: Loads on two remaining transformers are in a safe range.
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Analysis
We carefully analyzed the results of the N-1-1 simulation to get a
broader view of how the grid is behaving in this scenario. Electricity
is served by a combination of high-voltage transformers (transforming
230,000 volts to 115,000 volts) and low-voltage transformers
(115,000 volts to 12,500 volts).
When we simulated failure of two high-voltage transformers located
at Sammamish and Talbot Hill, as PSE did, we discovered that some
of the load is redistributed to other high-voltage transformers in
the Puget Sound area (see Figure 3). This is a natural adaptation of
the networked grid that occurs without active management by PSE
or other utilities. The regional grid has enough redundant capacity
to balance the load without causing overloads on any transformer or
transmission line in the region.

Figure 3: Load is distributed among other
transformers after two transformers fail.
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We conclude that the grid is capable of meeting demand in emergency
circumstances in the winter of 2017-18. How soon after that will system
capacity become strained?
Concerns about future capacity are illustrated in Figure 5, PSE’s
demand forecast graph.2 This graph raises several questions. For
example, it’s not clear how PSE determined the “System capacity
range” of approximately 700 MW. If this value is derived from the
transformer capacities listed in the WECC Base Case, these capacities
are set to default values corresponding to “summer normal” conditions.
PSE’s graph shows Customer Demand growing at an average rate
of 2.7% per year. However, data submitted by PSE to WECC shows a
growth rate of only 0.5% per year. An explanation of this discrepancy
is necessary to understand this graph.

Figure 4: PSE’s graph shows customer demand exceeding system capacity in 2018.2

2

http://www.energizeeastside.com/need
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Although we don’t have enough information to create a graph
suitable for long-term planning, we we feel Figure 5 is a better
approximation of system capacity and demand growth on the Eastside.
The “System capacity“ is based on “winter emergency” transformer
ratings, which are more appropriate than summer ratings for this
scenario. The higher ratings raise the overall capacity to approximately
930 MW.
The “Customer demand” line shown in Figure 5 is based on loads
reported in the load flow simulation for the two remaining Eastside
transformers. The 2014 value is higher than in PSE’s graph, because
these transformers serve loads outside the Eastside area. The growth
rate matches the 0.5% rate observed in WECC Base Cases.

Figure 5: Alternative Demand Forecast shows slower demand growth and higher system
capacity (based on “winter emergency” transformer ratings).
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Comparison with other studies
The conclusions of the Lauckhart-Schiffman study differ from previous
studies. We stand by our conclusions and will share our models and
results with anyone who has clearance from FERC.
Here we review the other studies and explain why their conclusions
might differ from ours.

PSE/Quanta
Two different load flow simulations were performed by PSE and
Quanta, a consultant employed by PSE. We have the following concerns
with both studies:
1. An unrealistic level of electricity is transmitted to Canada.
2. Nearly all of the local generation plants are turned off.
3. The appropriate seasonal ratings for the critical transformers
were not used.
4. It’s not clear how the customer demand forecast was developed,
but there is an unexplained discrepancy between the forecast
used for Energize Eastside (2.4% annual growth) and the forecast
reported to WECC (0.5% annual growth).
The first two assumptions cause regional reliability problems for the
WECC Base Case that must have required additional adjustments by
PSE/Quanta. We don’t know what those adjustments were.

Utility System Efficiencies
The City of Bellevue hired an independent analyst, Utility System
Efficiencies (USE), to validate the need for Energize Eastside. USE
ran one load flow simulation that stopped electricity flow to Canada.
According to USE, 4 of the 5 overloads described in the PSE/Quanta
studies were eliminated, and the remaining overload was minor.
Our load flow simulation studied the same scenario (N-1-1 contingency
with no flow to Canada and local generators running), but we did not
find any overloads. We believe three assumptions explain the different
outcomes:
1. USE does not specify what level of generation was assumed for
local generation plants. In verbal testimony before the Bellevue
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City Council, USE consultants said that they did not assume all
of the capability of local generation was operating. Our study
assumes these plants will run at their normal capacity.
2. USE says emergency ratings were used for the critical transformers,
but it isn’t clear if USE used “winter emergency” ratings. Our
study assumes winter emergency ratings.
3. USE does not independently evaluate the customer demand
forecast (2.4% annual growth is assumed). Our study assumes
the load growth forecast that PSE provided to WECC.
We believe our assumptions more accurately reflect the actual conditions
that would occur in this scenario.

Stantec Consulting Services
In July 2015, the independent consulting firm Stantec was asked to
review the studies done by PSE and USE. Stantec issued its professional
opinion without performing any independent analysis or load flow
simulations. Stantec says PSE’s methodology was “thorough” and
“industry standard.” However, Stantec does not address the shortcomings
we have identified with previous studies.
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Appendix A
Clearance from FERC
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Appendix B
Choice of Base Case
To perform a load flow study, one needs a database reflecting the
physical characteristics of the power grid. FERC has recognized that
stakeholders need to have access to a Base Case that reflects the
system. Each utility or a designated agent is required to file power
flow base cases with FERC on an annual basis.3 WECC acts as a
designated agent for most of the utilities operating in the western
U.S. In an email dated November 19, 2015 Jens Nedrud, the Senior
Program Manager for Energize Eastside, confirmed that PSE uses
Base Cases filed by WECC as its Base Cases.
For the purposes of this study, Lauckhart and Schiffman obtained
the 2014 WECC Base Cases from FERC.4 These included 13 Base Case
runs, four of which are Heavy Winter scenarios. In order to evaluate
the need for the EE project, the heavy winter 2017-18 Base Case was
modified so that the Energize Eastside project was not included. 5
We do not know if this modified 2017-18 Base Case is identical to
the one used by PSE to justify the project, because PSE has refused to
share their 2017-18 Base Cases for independent review. The WECC
Base Case assumes 500 MW is transmitted to Canada. PSE apparently
increased that amount to 1,500 MW. The WECC Base Case assumes
local generation in the Puget Sound Area is running at normal capacity.
PSE appears to have reduced those contributions by 1,395 MW. Our
PSLF modeling suggests that PSE’s modifications are not feasible and
grid operators would not allow these conditions to occur on a heavy
winter load day.6
Load data from the WECC Heavy Winter Load 2017-18 Base Case is
chosen as the basis for this study. This is the latest data provided by
FERC/WECC for the winter of 2018. PSE was involved in the development
of this Base Case along with other utilities including BPA and Seattle
City Light (SCL). All utilities use these Base Cases to determine if the
grid is capable of moving power from sources to loads. Further, it is
the only data available in which there are identified loads on specific
substations.
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The loads on the main Eastside substations in the WECC Heavy Winter
2013-14 and 2017-18 Base Cases have been examined and analyzed.
All of the Eastside substations were included:
Medina			

Overlake		

South Bellevue

Bridle Trails 		

North Bellevue		

College

Clyde Hill		

Evergreen 		
Ardmore		
Kenilworth		

Lochleven		
Center			
Midlakes		
Lake Hills		

Factoria

Phantom Lake
Eastgate

Somerset

The total load on these substations in the 2013-14 Base Case was
394.6 MW. The total load on these substations in the 2017-18 Base
Case was 402.4 MW. This is a peak load growth of 2.0% over the 4
year period (an average increase of 0.5% per year). This is in line with
predicted growth of energy and peak in King County.
PSE and USE appear to be extrapolating the higher growth rate of a few
substations due to “block loads” and applying it uniformly to 600 MW
of existing substation load. This simplification overestimates the overall
growth rate. Furthermore, the total load on the substations listed
above is only 400 MW. It is not clear how PSE arrived at a 600 MW load.

3

http://www.ferc.gov/docs-filing/forms/form-715/instructions.asp#General%20Instructions

On July 9, 2015 FERC provided Lauckhart the most recent WECC Base Cases that it had
available to send to requesters. Those Base Cases were ones filed in 2014 by WECC.

4

On Dec. 4, 2015 Lauckhart also received from FERC a copy of the 2015 WECC FERC
Form 715 filing. In that filing there was no Base Case filed for the winter of 2018. However,
there was a Base Case filed for the winter of 2020. A review of that 2020 Base Case showed
very little growth on the Eastside from the 2018 Base Case. It also showed that the rest of the
Northwest actually reduced their load forecast for the year 2020 over their forecast for 2018.
In total, the loading on the eastside 230/115 KV transformers in the 2020 case were lower
than the loading on the Eastside 230/115 KV transformers in the 2018 case. The trend is
that the situation is not getting worse since the load forecasts for the northwest are dropping
overall which also reduces loading on the Eastside 230/115 KV transformers.

5

With no other changes to the WECC Base Case for the winter of 2018, increasing PNW to
BC transfers to 1,500 causes the system to need to import more power across the Cascades
from Central Washington. This causes the PSLF model run to fail to find a solution. When
we say no solution, we mean the voltage in the Puget Sound region gets too low and the
model cannot find a way to correct that.

6
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Appendix C
Generation pattern used
PSE’s gas-fired generation plants located in the Puget Sound area
have a total rated capacity of 1,654 MW. How much of this capacity
should be used to serve peak demand during a heavy winter load
event? There are three choices:
1. The Eastside Needs Assessment prepared for PSE by Quanta
assumed generation of only 259 MW, without explaining why
such a low level was used.
2. The load flow study performed by USE also ran the plants at a
reduced rate, but the study did not specify the exact amount.
3. Three of the four WECC heavy winter Base Cases assume the
plants are running at their rated capacity of 1,654 MW. One
of the Base Cases turns off one plant for reasons that are not
clear, resulting in a lower level of generation at 1,414 MW.
The 1,654 MW capacity used by WECC in 3 of its 4 heavy winter Base
Cases is a prudent choice for several reasons. First, PSE built and/or
acquired these plants for the explicit purpose of meeting its load
obligations during cold winter events. Second, PSE has a well-documented
shortfall of generation capacity to serve peak demand, and it will be
less risky and less expensive to run these plants than to buy power
on the spot market. Third, because these plants generate electricity
at 115 kV, the strain on PSE’s overloaded 230/115 kV transformers
would be reduced by increasing the supply of 115 kV electricity.
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Appendix D
Exports to Canada
PSE and USE assume that 1,500 MW of power must be delivered to
Canada, even if PSE is experiencing failure of two critical system
components (an N-1-1 contingency) during heavy winter load conditions
(temperatures less than 23° F in the Puget Sound region).
The WECC Base Cases assume otherwise. In the WECC Base Case for
heavy winter 2013-14, 500 MW of power is flowing south from Canada
to the U.S. In the WECC Base Case for heavy winter 2017-18, with the
Energize Eastside project in place, 500 MW of power is flowing north
to Canada, not 1,500 MW.
PSE and USE imply that it is the Columbia River Treaty that provides a
Firm Commitment to deliver 1,500 MW of power to Canada. It is clear
from reading numerous Treaty documents (e.g. the original treaty,
the amendment to the treaty in 1999, and related documents) that
the Treaty itself imposes no obligation on the United States to deliver
Treaty Power to Canada. To the contrary, Canada has stated they do
not want the Treaty Power delivered to Canada. Instead, PowerEx takes
delivery of Canada’s share of Treaty Power at the point of generation
in the U.S. and delivers it for sale to U.S. entities. Canada finds it
preferable to receive money for their share of Treaty Power rather
than having the power delivered to Canada.
The reasonable assumption for this study is that no power will flow
from the U.S. to Canada during a major winter weather event and
simultaneous facility outages in the Eastside.
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Appendix E

Regional grid capacity
limitations
Most of the electrical generation facilities that serve the Puget Sound
region are located east of the Cascade Mountains. The electricity they
produce is transmitted to customers in the Puget Sound area through
eleven major transmission lines known collectively as the “West of
Cascades – North” (WOCN) transmission path.

Figure 6: Chart from BPA shows load (in yellow) and maximum capacity (in red) for the WOCN path.

The exact transmission capacity of the WOCN path is confidential
information which cannot be discussed in detail here. However, there
is a report available on the web from the Bonneville Power Administration
that discusses a problem that occurred on the WOCN path in May 2010.7
On page 31, the report includes a chart showing loads and capacities
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of the WOCN path over a 30-day period. The load (shown in yellow)
varies from 5000-7000 MW and the path capacity (in red) varies from
7000-9000 MW.
During a heavy winter usage scenario, the loads are likely to be
higher than during relatively mild weather conditions in May. PSE’s
assumptions for Energize Eastside would further increase the load.
To deliver 1,500 MW to Canada, loads on the WOCN path would need
to increase by approximately 1,000 MW. To make up for the loss of
electricity that could have been generated by six local generation
plants, an additional 1,400 MW must be transmitted on the WOCN
path. In total, loads would increase by approximately 2,400 MW.
If the increased load exceeds the capacity of the WOCN path, grid
operators and utilities would have to make adjustments like they did
in May 2010. Some of these steps and consequences are described
on page 40 of the BPA report:
“Many customers (e.g., TransAlta, Calpine, PSE, PGE)
were not able to use low cost power purchases, and
instead had to operate higher cost thermal projects
that otherwise were idled or were out or planned for
maintenance. Although there were multiple complaints
regarding the ability to serve load, the basis for the
complaints appeared to be economic or financial impacts.”
We feel that WOCN path capacity limits explain why the simulation
software could not find a way to maintain voltage levels in the Eastside
given PSE’s assumptions. We conclude that it is not reasonable to
build local infrastructure to support these conditions if regional
infrastructure cannot reliably serve the implied loads.

7

http://pnucc.org/sites/default/files/BPAWOCNLessonsLearned.pdf
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Appendix F
Equipment ratings
Ambient temperature affects the capacity of electrical transmission
facilities. Colder temperatures help avoid overheating. For this reason,
it is industry standard practice to provide different ratings for summer
and winter seasons.
It is also industry standard practice to allow higher loading of equipment,
including transformers, during emergency events due to the fact that
emergencies do not last long. Utilities can take advantage of the fact
that transformers can safely handle brief over-peak conditions to
reduce installation costs and maintain system reliability.
The WECC Data Preparation Manual requires transmission owners to
provide the following ratings for its transformers:
• Summer Normal Rating
• Summer Emergency Rating
• Winter Normal Rating
• Winter Emergency Rating

Figure 7: Ratings for different scenarios, normalized to Summer Normal rating.

PSE has indicated that the rating on the Sammamish and Talbot Hill
transformers are approximately 352 MVA (Mega-volt amperes).
According to the data that PSE provided to WECC, this is the Summer
Normal Rating of these transformers. PSE has advised WECC that (a)
its Winter Normal ratings are about 9% higher than Summer Normal,
and (b) Winter Emergency Ratings are about 21% higher than Winter
Normal Ratings.
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When running the PSLF model, the run parameters must be set to
point to the correct rating that has been provided in the data base.

8

In the N-0 analysis, our load flow studies used the winter normal
rating which is 9% higher than the 352 MVA summer normal rating.
In the N-1-1 analysis, our load flow studies used the winter emergency
rating that is 21% higher than the winter normal rating.

23

Appendix G

Summer load scenario
Most of the load flow modeling done by PSE and USE to justify
Energize Eastside has been focused on a winter peak load scenario.
Recently, PSE has mentioned reliability concerns in the summer to
provide additional motivation to build Energize Eastside. So far, PSE
has refused to provide input data and results for both winter and
summer scenarios.
We briefly reviewed the WECC Base Case for heavy summer demand
in 2019. The peak load on Eastside substations is 281 MW in this
scenario. This is 30% lower than the total load for heavy winter
demand in 2017-18 (402 MW). The drop in transformer ratings due
to summer heat is only 9%, so this scenario should be significantly
less stressful on PSE’s infrastructure than the winter scenario. Rapid
growth in air conditioning is a concern, but if there is a summer
need, then rooftop solar in Bellevue and other cities will be helpful
and should be encouraged. Further study is warranted.
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Appendix H

Resumes
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RICHARD LAUCKHART
J. Richard Lauckhart
Energy Consulting
J. Richard Lauckhart has 40 years of experience in power supply planning, electricity price forecasting
and asset valuation. He began his career as a distribution engineer with Pacific Gas & Electric Co., and
held various positions at Puget Sound Power & Light Co. (now Puget Sound Energy) in power supply
planning, culminating as vice president of power planning.
For the last 12 years Mr. Lauckhart has performed consulting assignments related to power market
analyses, price forecasting services, asset market valuation, integrated resource planning, transmission
line congestion analysis, and management of strategic consulting engagements for clients in North
America, including investor-owned and municipal utilities, independent power producers, and lenders.
Mr. Lauckhart received a bachelor of science degree in electrical engineering from Washington State
University in 1971 and a masters degree in business administration from the University of Washington
in 1975
Representative Project Experience
Black & Veatch
September 2008 to October 2011
Managing Director
Mr. Lauckhart oversees wholesale electricity price forecasting, project revenue analysis,
consults regarding wind integration matters electric interconnection and transmission
arrangements for new power projects, and other related matters in the electric power
industry. In addition, he heads Black & Veatch’s WECC regional power markets
analysis team.
WECC Power Market Analysis and Transmission Analysis, Henwood/Global Energy
Decisions/Ventyx
2000 - 2008
Senior Executive
Mr. Lauckhart oversaw wholesale electricity price forecasting, project revenue analysis,
consulted regarding electric interconnection and transmission arrangements for new
power projects, and other related matters in the electric power industry. In addition, he
headed Global Energy’s WECC regional power markets analysis team.
Lauckhart Consulting, Inc.
1996 – 2000
President
Primary client - Puget Sound Energy (formerly Puget Sound Power & Light Company):
Involved in power contract restructuring, market power analysis, FERC 888 transmission
tariffs, and other matters. Testified at FERC regarding Puget’s 888 tariff. Testified for
Puget in June, 1999 arbitration with BPA regarding transmission capability on the
Northern Intertie.
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Northwest IPP
Under retainer with IPP from July 1996 through December 31, 1999. Involved primarily
in merchant power plant development activities including permitting activity, owner’s
engineer identification, environmental consultant identification, water supply
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arrangement, transmission interconnection and wheeling arrangements, gas pipeline
arrangements, economic analysis, forward price forecasting, marketing, and related
issues.
Levitan & Associates (Boston)
Participated in teams involved in electric system acquisition activities. Performed
preliminary analysis for a major retail corporation regarding possible participation as an
aggregator in the California deregulated electric market. Involved in the evolving
discussions about deregulation in the state of Washington including participant in HB
2831 report and ESSB 6560 report.
Member of advisory task force for Northwest Power Planning Council study of
generation reliability in the Pacific Northwest. Participating writer in a newsletter
advocating electric deregulation in the state of Washington.
Puget Sound Power & Light Company
1991 – 1996
Vice President, Power Planning
Involved in all aspects of a $700 million per year power supply for a hydro/thermal utility
with a 4,600 MW peak and 2,200 aMW energy retail electric load. Included
responsibility for a 22 person department involved in power scheduling (for both retail
and wholesale power activity), power and transmission contract negotiation and
administration, regulatory and NERC compliance, forward price forecasting, power cost
accounting, and retail rate activity related to power costs. Activity included matters
related to 650 MW of existing gas-fired, simple cycle combustion turbines. In addition,
660 MW of combined cycle cogeneration “qualifying facilities” were developed by
others for Puget during this time frame. Detailed understandings of the projects were
developed both for initial contractual needs and later for economic restructuring
negotiations. Mr. Lauckhart was the primary person involved in developing Puget’s
Open Access transmission tariff in accordance with FERC Order 888.
Puget Sound Power & Light Company
1986 – 1991
Manager, Power Planning
The company’s key person in developing (1) a WUTC approved competitive bidding
process for administering PURPA obligations, and (2) a WUTC approved regulatory
mechanism for recovery of power costs called the Periodic Rate Adjustment Mechanism
(PRAM).
Puget Sound Power & Light Company
1981 – 1986
Director, Power Planning
The company’s key person in developing a power cost forecasting model that was
customized to take into account the unique nature of the hydro generation system that
exists in the Pacific Northwest.
Puget Sound Power & Light Company
1979 – 1981
Manager, Corporate Planning
Responsible for administering the corporate goals and objectives program.
Puget Sound Power & Light Company
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1976 – 1979
Financial Planning
Improved and ran a computerized corporate financial forecasting model for the company
that was used by the CFO.
Puget Sound Power & Light Company
1974 – 1976
Transmission Planner
Performed transmission engineering to assure a reliable transmission system.
Pacific Gas & Electric Company
1971 – 1974
Distribution Engineer
Performed distribution engineering to assure a reliable distribution system.
Other Relevant Experience
x
Expert testimony for Montana Independent Renewable Generators
related to avoided cost regulations and pricing filed February 2009 at the Montana PSC

x
Expert Testimony for LS Power in the SDG&E Sunrise Proceeding
regarding economics of in-area generation vs. the cost of transmission and imported
power Spring 2007
x
Expert Testimony for BC Hydro in the Long Term Resource Plan,
February 2009 dealing with natural gas price forecasts and REC price forecasting
x
Expert Testimony for John Deere Wind in a proceeding in Texas in
November 2008 related to avoided costs and wind effective load carrying capability

x
Expert Testimony for Two Dot Wind before the Montana commission
regarding wind integration costs Spring 2008
x
Expert Testimony in the BC Hydro Integrated Electricity Plan
proceeding regarding WECC Power Markets. November 2006.
x
Expert Testimony for Colstrip Energy Limited Partnership before
Montana PUC regarding administration of QF contract prices. July 2006.
x
Expert Testimony for Pacific Gas & Electric regarding current PURPA
implementation in each of the 50 states. January 2006.
x
Expert Testimony in CPUC proceeding regarding modeling procedures
and methodologies to justify new transmission based on reduction of congestion costs
(Transmission Economic Analysis Methodology – TEAM). Summer 2006.

x
Expert Testimony for BC Hydro regarding the expected operation of the
proposed Duke Point Power Project on Vancouver Island, January 2005
x
Expert Testimony for PG&E regarding the cost alternative generation to
the proposed replacement of steam generators for Diablo Canyon, Summer of 2004.

x
Expert Testimony in an arbitration over a dispute about failure to deliver
power under a Power Purchase Agreement, Fall 2004.
x
Integrated Resource Plan Development. For a large investor-owned
utility in the Pacific Northwest, Global Energy provided advanced analytics support for
the development of a risk-adjusted integrated resource plan using RISKSYM to provide a
stochastic analysis of the real cost of alternative portfolios.
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x
Expert Testimony for SDG&E, Southern California Edison, and PG&E
regarding IRPs, WECC markets and LOLP matters before the California PUC, 2003.
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x
Miguel-Mission Transmission Market Analysis-San Diego Gas &
Electric. San Diego Gas & Electric retained Global Energy to oversee an analysis of the
economic benefits associated with building the Mission-Miguel transmission line and the
Imperial Valley transformer. Global Energy performed an analysis of the economic
benefits of the Mission-Miguel line, prepared a report, sponsored testimony at the CPUC,
and testified at the CPUC regarding the report.
x
Valley-Rainbow Transmission Market Analysis-San Diego Gas &
Electric. San Diego Gas & Electric also engaged Global Energy to analyze the economic
benefits associated with building the Valley-Rainbow transmission line and to respond to
the CPUC scoping memo that “SDG&E should describe its assessment of how a 500 kV
interconnect, like Valley-Rainbow, will impact electricity markets locally, regionally, and
statewide.” Global Energy analyzed the economic benefits of the Valley-Rainbow line,
prepared a report, sponsored testimony at the CPUC, and testified at the CPUC regarding
the report.
x
Damages Assessment Litigation Support. Global Energy was engaged
by Stoel Rives to provide damages analysis, expert testimony and litigation support in for
its client in a power contract damages lawsuit. Global Energy quantified the range of
potential damages, assessed power market conditions at the time, and provided expert
testimony to enable Stoel Rives’ client to prevail in a jury trial.
x
Expert Testimony, Concerning the Economic Benefits Associated with
Transmission Line Expansion. Testimony prepared on behalf of San Diego Gas &
Electric Company, September 2001.
x

Expert Testimony, Concerning market price forecast in support of Pacific
Gas and Electric hydro divesture case, December 2000.
x
Expert Testimony, Prepared on behalf of AES Pacific regarding value of
sale for Mohave Coal project to AES Pacific for Southern California Edison, December
2000.
x
Expert Testimony, Prepared on behalf of a coalition of 12 entities
regarding the impact of Direct Access of utility costs in California. June 2002.
Mr. Lauckhart was Puget’s primary witness on power supply matters in eight different
proceedings before the Washington Utilities and Transportation Commission.
Mr. Lauckhart was Puget’s chief witness at FERC in hearings involving Puget’s Open
Access Transmission Tariff and testified for Puget in BPA rate case and court
proceedings.
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SUMMARY OF QUALIFICA TIONS

Mr. Schiffman has 23 years of energy industry experience covering utility resource planning,
electricity market evaluation, market assessment and simulation modeling; regulatory policy
development; economic and financial analysis, and contract evaluation. Mr. Schiffman has worked
with public and private utility companies on resource planning decisions, power plant retirement
decisions, avoided cost determinations, and on power supply procurement activity. Mr. Schiffman
has worked extensively with electric utility staff, power plant developers, regulatory personnel,
investment bankers and other industry participants in both consulting and regulatory environments.
Mr. Schiffman possesses extensive financial analysis skills, supported by thorough knowledge of
financial, economic and accounting principles. He has a strong technical understanding of the
electric utility industry and excellent analytical problem-solving skills, including quantitative analysis
and computer modeling techniques.
EXPERIENCE

Principal, Black and Veatch Corporation, Inc., Sacramento, CA, March 2009 to
October, 2015
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Initiated Integrated Resource Plan for the Virgin Islands Water & Power Authority. This
project is a multi-faceted IRP, where detailed planning and potential siting impacts must be
considered in the overall planning, due to geographic and topology limitations on the islands.
Mr. Schiffman directed the analysis and playing the lead analytic role in assessing resource
needs. This included directing the data gathering efforts, taking technical lead in completing
production cost and financial modeling, and managing Black & Veatch’s team of technical
experts. Mr. Schiffman also developed a stakeholder process and gave multiple presentations
before stakeholder and customer groups.
Completed nodal market simulation and congestion study for a concentrating solar plant in
Northern Nevada. This engagement includes a review of transmission system impact studies,
power flow data and development of a PROMOD nodal simulation database to assess
congestion likelihood for the project.
Completed economic assessment of a large pumped storage project in Southern California,
including development of energy market arbitrage, capacity market and ancillary services
market revenue forecasts. Developed pro forma financial statements examining economics
of project under different ownership and off-take agreement structures.
Completed Integrated Resource Plan for Azusa Light & Water, a municipal utility in southern
California. This project involved using Black & Veatch’s EMP database and price forecast,
specifying thermal and renewable resource options, and completing detailed market
simulation and financial modeling to determine a preferred power supply plan for Azusa. A
key focus of the study is to identify resource options to replace output from the San Juan 3
coal plant, which is scheduled to retire.
Completed Integrated Resource Plan for Pasadena Water & Power, a municipal utility in
southern California. This project involved using Black & Veatch’s EMP database and price
forecast, specifying thermal and renewable resource options, and completing detailed market
simulation and financial modeling to determine a preferred power supply plan for Pasadena.
The project also included reflection of key stakeholder input, and testing stakeholder driven
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policy proposals for advancing renewable resource procurement beyond state-mandated RPS
levels. A key focus of the study is to identify resource options to replace output from the
Intermountain coal plant, which is scheduled to retire.


Completed generation reliability study for the Brownsville Public Utility Board. This study
included directing the completion of detailed reliability modeling using GE-MARS, and
evaluating loss-of-load probabilities for BPUB based on its existing system and based on the
addition of a 200 MW ownership share in the combined cycle power plant being developed in
Brownsville by Tenaska. The study also included detailed pro forma modeling of partial
ownership of the combined cycle plant, and a financial and risk assessment presented to
BPUB’s Board of Directors, and also used to address rating agency questions about credit
impacts of the new power plant. On behalf of Southern California Edison, completed nodal
power price forecast and assessment of high voltage transmission upgrades and additions in
Southern California. This project included an assessment of congestion, locational marginal
pricing, transmission system losses, and economic impacts of adding new transmission
facilities in WECC, with particular focus on Southern California. PROMOD IV was used to
complete the nodal market analysis, and PROMOD simulation results were translated into
GE-PSLF for more detailed transmission system modeling of power flow cases under a
variety of supply and demand conditions throughout the year.



Completed four projects focused on nodal market modeling in California, Arizona and
Southern Nevada. These studies were used to assess congestion risk faced by solar and wind
generation projects at the sites where each is being developed. Completed PROMOD IV
dispatch and nodal analyses for each project, and developed risk assessments for generation
curtailment risk. Also developed analyses of transmission system congestion along delivery
paths for each project, and on key economic transmission paths in Northern and Southern
California, transmission import paths into Southern California, and transmission paths in
Southern Nevada.



Completed resource and power supply planning/procurement project for confidential SPP
energy supplier. Completed a competitiveness assessment of major electricity supplier in
Nebraska, examining cost structure, net resource position, generation asset characteristics,
transmission access and delivery options, and overall competitive positioning of SPP, MISO
and MRO entities that have potential to provide wholesale electricity service in Nebraska.
Worked collaboratively with client and a wholesale customer task force



Completed due diligence analysis of portfolio of power supply assets to support bid
development. The generators being sold were located in SPP, WECC, and the Northeast. The
WECC asset is a qualifying facility, which required detailed representation and modeling of
the California PUC Short-Run Avoided Cost tariff and pricing formula. One of the SPP
assets is also a qualifying facility, which required detailed analysis of the steam load and
interaction between joint power and steam production. Completed modeling analysis and risk
assessment of power supply agreements, developed revenue forecasts for each power plant,
and completed merchant plant analysis of plant operations after PPA expiration.



On behalf of a municipal utility client, developed database of renewable energy resource bids
solicited through an RFP process, developed assessment of delivery terms and transmission
tariffs associated with power delivery from distant resources, and completed bid screening
analysis of 240 separate bids/pricing options.



Completed PROMOD IV dispatch analysis and economic assessment of 6,000 MW portfolio
of coal and natural gas-fueled resources operating in the Midwest ISO market region.
Developed expected operations, cost, market sales and revenue forecasts for portfolio assets,
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under several market scenarios. Prepared Independent Market Report for potential use in
Offering Memorandum.
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Completed detailed review of California ISO ancillary services markets, and opportunity for
renewable energy and energy storage markets to participate in those markets. Analysis
included assessment of day-ahead, hour-ahead, and real-time market operation.



Completed dispatch modeling and power supply planning study examining construction of a
pumped storage hydro project in Hawaii. The evaluation included assessments of project
revenue in energy, ancillary services, and capacity markets in Hawaii, expected dispatch and
operation of the pumped storage project, and comparison of long-term power supply plans
with and without addition of the pumped storage project.



Completed deliverability and congestion analysis of wind energy resources being located in
California. Developed nodal market simulations, and examined locational marginal price
differences, congestion components, and transmission line loadings of facilities impacted by
the wind assets being studied.



Completed detailed financial and dispatch modeling (deterministic and stochastic) of energy
storage project being developed in Southern California, to create dispatch profile and
estimated long-term project value of the facility. The evaluation included assessments of
project revenue in energy, ancillary services, and capacity markets in Southern California.



Completed dispatch analysis and financial modeling of pumped storage hydro project in
Colorado, for use in regulatory proceedings. The evaluation included assessments of project
revenue in energy, ancillary services, and capacity markets in Colorado.



Completed nodal power price forecast and assessment of high voltage transmission upgrades
and additions in Southern California. This project included an assessment of congestion,
locational marginal pricing, transmission system losses, and economic impacts of adding new
transmission facilities in WECC, with particular focus on Southern California. PROMOD IV
was used to complete the nodal market analysis, and PROMOD simulation results were
translated into GE-PSLF for more detailed transmission system modeling of power flow
cases under a variety of supply and demand conditions throughout the year.



Completed PROMOD IV dispatch and economic analysis of Lodi Energy Center, with focus
upon expected dispatch of the project, and its fit into the overall power supply portfolio of a
Southern California Municipal Utility.



Completed PROMOD IV dispatch analysis of a 100 MW biomass project in Florida, with
focus upon expected dispatch and market revenue for the project in Florida wholesale power
markets. Prepared Independent Market Report for use in financing construction of this
project.



Completed PROMOD IV market price forecasts and detailed analyses of power markets in all
North American regions, including hourly energy price forecasts, annual capacity price
forecasts, and detailed assessment of supply/demand conditions and generator dispatch. The
assessments included forecasts of renewable energy development in each region/submarket,
forecast greenhouse gas regulation, and economic assessment of fossil and renewable energy
technologies.

ROGER SCHIFFMAN

PAGE 4

Vice President, Ventyx, Inc., Sacramento, CA, June 2007 to March 2009


Managed project and led analysis for consortium of upper Midwest utilities focused on
developing plans for long-term transmission expansion to ensure reliability in the region and
to accommodate economic transfer of large-scale wind-based electricity generation. This
project examined congestion, reliability and economic benefits associated with large-scale
wind generation expansion in the upper Midwest, and accompanying needs for transmission
system expansion. Evaluation was completed on both nodal and zonal basis.



Assisted investor-owned utility in the upper Midwest in completing an economic transmission
planning study consistent with FERC requirements. Provided guidance to client in
establishing study framework, and in completing detailed technical evaluation of transmission
upgrade projects. Provided assistance with stakeholder group interactions and debriefing.



Conducted study for Western Area Power Administration examining economic impacts of
wind project integration from new wind projects located on Native American lands. Worked
with multi-party stakeholder group in completing study. Specific focus was upon power
system modeling and economic evaluation of long-term costs and benefits of wind energy
integration into the WAPA system.



Developed projections of expected dispatch, revenue, and operating costs for new combinedcycle power plant under development in Southern California. Prepared financial projections
under merchant plant and other likely economic scenarios. Completed evaluation of tolling
agreement terms and conditions.



Assisted Southern California energy supplier in completing due diligence analysis for
investment and development of 300-500 MW wind generation project located in
Central/Southern California. Reviewed due diligence documents and completed economic
evaluation of expected revenue, operating costs and investment cash flows for the project at a
range of capacities varying from 100 MW to 500 MW.

Director, Navigant Consulting, Inc., Sacramento, CA, April, 2000 to June, 2007


Responsible for managing the price forecasting subpractice within Navigant Consulting’s
Energy Market Assessment group. Responsibilities included a wide variety of engagements
focused on evaluating wholesale power market conditions. Completed market assessment and
simulation studies of all North American regional power markets, including Canada and
Mexico.



Created and Developed NCI’s PROSYM market simulation practice and capabilities in
modeling WECC and Eastern Interconnected markets. Completed numerous market
simulation and assessment engagements throughout the U.S. covering all North American
market regions.



With a team of consultants, assisting the California Energy Commission in defining and
evaluating scenarios for its 2007 Integrated Energy Plan. Reviewing market simulation results
from each of the scenarios and completing analysis of industry and consumer risks likely to be
faced in California over the next decade (ongoing).



Directed NCI’s market simulation efforts as independent consultant to the State of California
Department of Water Resources, leading to the successful underwriting of $11 billion in bond
financing and supporting the execution of power supply agreements aggregating to over
13,000 MW.
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Developed projections of lost revenue and operating profits due to construction delays at a
large combined-cycle project in the Desert Southwest. Prepared evaluation of WECC power
market conditions during the construction period for this project, and completed power
market simulations used to measure likely dispatch, revenue and operating profits of the
project during the construction delay period. Successfully presented and defended those
estimates before an Arbitration Panel, resulting in a significant financial award for our client.



Completed PJM Market simulations and led analytical support for recent financing of a large
coal plant in PJM-West. Worked closely with investment banks and rating agencies in
identifying and assessing cash flow risks to the project.



Prepared carbon regulation risk assessment of a new coal plant being developed in Nevada, to
evaluate long-term potential impacts on project costs. Evaluated ratepayer risks associated
with this new project.



Developed and maintained power market simulations to evaluate likely dispatch, costs, and
spot market purchases and sales associated with the California Department of Water
Resources purchased power contract portfolio. Results from these simulations have been
used in each of the last five years to support CDWR’s annual revenue requirement filing
before the California Public Utilities Commission. Provide ongoing regulatory support to
CDWR, including consultation and limited training of CPUC staff in power market modeling.



Directed a number of nationwide market simulation and valuation engagements examining
current market value of power plant portfolios owned by Calpine, Mirant, NRG and other
independent power producers. Worked with bond investors to develop refined valuation
estimates for subsets of each portfolio.



Served on WECC’s Power Simulation Task Force which was formed to assess available
options for the WECC to procure, maintain and use a power market simulation database and
model in its generation and transmission planning efforts. Participated in task force meetings
where criteria were developed for selecting a simulation database and model, and assisted in
evaluating proposals submitted to the WECC task force



Performed power market simulations of Mexico, using NewEnergy Associates’ MarketPower
simulation model. Developed market price forecast and dispatch analysis of the Altamira II
project under a variety of projected fuel market conditions. Results from these analyses were
used by Senior Lenders to evaluate ongoing feasibility of the project under its financing terms.
Annual updates were provided to the lenders.



Assisted a California investor-owned utility in conducting RFP and in evaluating bids received
for short-term and medium-term power supply contracts. Developed cost rankings,
economic screening, risk assessment and preferred bid evaluations, and assisted the utility’s
planning and bid evaluation staff in presenting results to the company’s senior management.



Developed WECC market simulations and assessment of investment conditions for
numerous clients used in feasibility analysis and financing support of new generation projects
being developed in WECC markets. These analyses included separate evaluation of power
market conditions in California, Mexico (Baja), Arizona, Colorado, Nevada, Oregon,
Washington, British Columbia, and Alberta.



Reviewed and verified long-term resource plans of a major investor-owned utility located in
the Desert Southwest region. Conducted power market simulations of preferred and
competing resource plans and developed relative ranking of results.
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Senior Consultant, Henwood Energy Services, Inc., Sacramento, CA, 1998 to 2000


Prepared numerous forecasts of wholesale market electricity prices using Henwood’s
proprietary market simulation tools. Drafted reports presenting price forecasts to consulting
clients. Worked closely with clients and sponsors of new merchant power plants to provide
customized market price forecasts and to serve individual client needs. Presented study
results to clients and their constituents.



Directed project evaluation and revenue forecast for major merchant power plant in Texas.
Presented revenue forecast to investment bankers, and to several potential equity investors.
Advised and worked with project developer to successfully obtain debt and equity financing
for the project, which is currently under construction.



Conducted economic study of market rules and entry barriers faced by developers of new
merchant power plants in domestic electricity markets. Applied study results to specific
conditions in Texas. Met with a variety of industry representatives in Texas including project
developers, transmission service providers, power marketers, utility regulators and
environmental regulators to gather market intelligence and develop study conclusions.



Advised and worked with PricewaterhouseCoopers to perform economic evaluation and
market simulations of proposed Purchase Power Arrangements under development in
Alberta, Canada. The Power Purchase Arrangements are to be sold at auction in coming
months. Prepared economic study of market power held by incumbent electricity suppliers in
Alberta.



Developed software and modeling tools to estimate investment cash flows and pro forma
financial results for new merchant power plants. Developed Henwood approach for
evaluating profitability of new market entrants and incorporating equilibrium amounts of new
entry in its market studies.

Senior Financial Analyst, Public Service Commission of Wisconsin, Madison, WI,
1990 to 1998


Developed policy proposals for restructuring wholesale and retail electricity markets.
Evaluated competing policy proposals for impacts upon consumers and upon electrical
system operation. Drafted formal electricity industry restructuring policy adopted by the
Wisconsin Commission.



Developed policies for addressing wholesale and retail market power in Primergy and
Interstate Energy Corporation merger cases. Evaluated feasibility and corporate finance
implications of asset divestiture and spin-off options for mitigating market power.



Presented evaluation of proposed electric utility merger legislation to subcommittee of
Wisconsin legislature. Advised individual legislators on merger policy.



Developed policy proposal and draft legislation for reforming power plant siting law and for
allowing development of new merchant power plants in Wisconsin.



Directed industry-wide efforts to revise the PSCW generation competitive bidding
procedures. Conducted workshops on proposed revisions for utility and other industry
participants. Drafted policy reforms adopted by the Wisconsin Commission.



Conducted primary economic and engineering analysis of power plant proposals submitted in
generation competitive bidding cases. Prepared financial analyses of key contract terms and
risks. Evaluated economic and engineering characteristics of bid proposals using production
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Recommended preferred projects to

Completed numerous financial analyses of new stock and bond issuances by Wisconsin
investor-owned utilities to evaluate investment risks and impacts upon the corporation.
Drafted formal administrative orders authorizing each issuance.

Research Assistant, University of Wisconsin, Madison, WI, 1989-1990


Co-authored and provided research support for study of consolidation and mergers in the
electric utility industry.

EDUCATION
University of Wisconsin-Madison


Graduate Studies toward MS-Finance, September 1988 - May 1990.



Bachelor of Business Administration, Finance, Investment and Banking, May 1988.



Curriculum concentrated heavily upon financial economics, with additional emphasis upon
economics, mathematics, and accounting.

PUBLICATIONS
Electric Utility Mergers and Regulatory Policy, Ray, Stevenson,
Thompson. National Regulatory Research Institute, 1992.

Schiffman,

The Future of Wisconsin’s Electric Power Industry: Environmental Impact Statement, coauthor, Public Service Commission of Wisconsin, October 1995, Docket 05EI-114.
Report to the Governor on Electric Reliability, co-author, Public Service Commission
of Wisconsin, Summer 1997.
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TESTIMONY
Public Service Commission of Wisconsin, Docket 6630-UR-104, Wisconsin
Electric Power Company Rate Case, 1990, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 6690-UR-106, Wisconsin
Public Service Corporation Rate Case, 1991, “Rate of Return on Equity, Cost
of Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 4220-UR-105, Northern
States Power Company (Wisconsin) Rate Case, 1991, “Rate of Return on
Equity, Cost of Capital and Financial Condition.”
Public Service Commission of Wisconsin, Rate of Return on Equity, Cost of
Capital and Financial Condition, Wisconsin Electric Power Company, Docket
6630-UR-105, Public Service Commission of Wisconsin, 1991
Public Service Commission of Wisconsin, Docket 05-EP-6, Advance Plan 6,
1992, “Alignment of Managerial Interests and Incentives with Integrated
Resource Planning Goals” (with Paul Newman).
Public Service Commission of Wisconsin, Docket 6680-UR-107, Wisconsin
Power & Light Company Rate Case, 1992, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 4220-UR-106, Northern
States Power Company (Wisconsin) Rate Case, 1992, “Rate of Return on
Equity, Cost of Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 6630-UR-106, Wisconsin
Electric Power Company Rate Case, 1992, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 05-EI-112, Investigation on
the Commission’s Own Motion Into Barriers to Contracts Between Electric
Utilities and Non-Utility Cogenerators and Certain Related Policy Issues, 1992,
“Contract Risk in Long-Term Purchase Power Arrangements.”
Public Service Commission of Wisconsin, Docket 3270-UR-106, Madison Gas
and Electric Company Rate Case, 1993, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
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TESTIMONY (CONTINUED)
Public Service Commission of Wisconsin, Docket 6630-CE-187, Wisconsin
Electric Power Company, 1993, “Memorandum to Commission Presenting
Economic Analysis of Competitively Bid Proposals for New Power Plants”
(co-authored).
Public Service Commission of Wisconsin, Docket 6680-UR-108, Wisconsin
Power & Light Company Rate Case, 1993, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 4220-UR-107, Northern
States Power Company (Wisconsin) Rate Case, 1993, “Rate of Return on
Equity, Cost of Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 6630-CE-202, Wisconsin
Electric Power Company Auburn to Butternut Transmission
Line Case, 1994, “Economic Cost Comparison of Transmission Upgrade and
Distributed Generation Wind Turbine Project.”
Public Service Commission of Wisconsin, Docket 3270-UR-107, Madison Gas
and Electric Company, 1994 “Rate of Return on Equity, Cost of Capital and
Financial Condition.”
Public Service Commission of Wisconsin,. Docket 6690-CE-156, Application
of Wisconsin Public Service Corporation for Authority to Increase Electric
Generating Capacity (Stage One Competition Among Alternative Suppliers),
1994 & 1995, “Economic Analysis of Competitively Bid Power Plant
Proposals” (with Paul Newman), “Contract Risk in Purchased Power
Arrangements,” “Accounting Treatment for Long-Term Purchased Power
Contracts,” “Contract Risk and Analysis of True-Up Mechanisms and
Balancing Accounts.”
Public Service Commission of Wisconsin, Docket 6630-UM-100/4220-UM101, Wisconsin Electric Power Company/Northern States Power Company
Merger Case, 1996, “Market Power Remedies; State/Federal Jurisdictional
Issues.”
Public Service Commission of Wisconsin, Docket 05-EP-7, Advance Plan 7,
1996, “Risk-Adjusted Discount Rates.”
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TESTIMONY (CONTINUED)
Public Service Commission of Wisconsin, Docket 6680-UM-100, WPL
Holdings/IES Industries/Interstate Power Merger Case, 1997, “Market Power
Remedies; State/Federal Jurisdictional Issues.”
Public Service Commission of Wisconsin, Docket 6630-UR-110, Wisconsin
Electric Power Company Rate Case, 1997, “Rate of Return on Equity, Cost of
Capital and Financial Condition.”
Public Service Commission of Wisconsin, Docket 05-EP-8, Advance Plan 8,
1997, “Purchased Power Costs, Supply Planning Risks and Supply Planning
Parameters.”
North Dakota Public Service Commission, Docket No. PU-399-01-186,
Montana-Dakota Utilities Co., 2000 Electric Operations Annual Report
(Commission Investigation of Excess Earnings), February, 2002, “Wholesale
power market conditions in the upper midwest, and the impact on the level and
profitability of off-system sales for Montana-Dakota Utilities Co.”
California Public Utilities Commission, Rulemaking 02-01-011 Implementation
of the Suspension of Direct Access Pursuant to Assembly Bill 1X and Decision
01-09-0. June, 2002. “Rebuttal Testimony of Roger Schiffman on behalf of
the California Department of Water Resources: Market modeling issues.”
Washington DC Arbitration Panel, “Estimate of lost energy sales and lost
revenue due to construction delay” for two new combined cycle projects that
were built in Michigan and Arizona markets, January-February, 2006.
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Alternative 2 can be improved
The Draft EIS for Puget Sound Energy’s Energize Eastside project includes a “non-wires” alternative
based on intelligent management of energy, sometimes referred to as a “smart grid.” While CENSE
endorses this concept, the design and evaluation of Alternative 2 are flawed, making it seem less
feasible and realistic. We would like to propose a better “Integrated Resource Approach” based on
analysis performed by industry expert EQL Energy. The new proposal is reasonable from both an
economic and environmental perspective.
To distinguish between the proposals, CENSE refers to the original proposal as “Alternative 2.A” and the
new proposal from EQL as “Alternative 2.B.”
The primary differences between Alternatives 2.A and 2.B are:






Alternative 2.B reduces or eliminates the need to locate gas-fired peaker plants in residential
neighborhoods.
Alternative 2.B reduces the size of battery storage by a factor of four, eliminating concerns
about recharging time and siting.
Alternative 2.B uses a more realistic assessment of energy efficiency potential.
Alternative 2.B proposes two classes of Demand Response, which are more specific and accurate
than Demand Response proposed in Alternative 2.A.
Alternative 2.B includes “Combined Heat and Power,” which incentivizes new buildings to
combine heating and electricity production, thereby reducing carbon emissions and increasing
grid reliability.

Those are just some of the highlights. The following table shows a summary of the differences:

Component

Alternative 2.A Alternative 2.B
(MW in 2024)

(MW in 2024)

Targeted Energy Efficiency
Distribution Efficiency (CVR)
Combined Heat & Power
Energy Storage
Peak Generation Plant
Dispatchable Standby Generation
Demand Response (unspecified)
Demand Response (day ahead)
Demand Response (10 minute)

42*
0
0
121
60
0*
32

39
4
27
31
0
22

Total

255

34
12

169

* Incompletely specified in Draft EIS

Compared to Alternative 2.A, Alternative 2.B has 86 MW less of energy potential by 2024, but that is
sufficient to meet the projected local need (although CENSE continues to dispute the magnitude of this
need based on the Lauckhart-Schiffman Load Flow Study).
1

Compared to Alternative 1.A, Alternative 2.B offers many advantages that communities will find
attractive. For example, EQL has shown that Alternative 2.B will reduce peak load demand and
therefore delay the need for a new gas-fired peaker plant that PSE has stated the company may need to
build in 2021, just a few years after Energize Eastside is built.
The graph below compares outlays for Alternatives 1.A, 2.A, and 2.B until the year 2024, including a new
200 MW peaker that may be needed if winter peak demand is not moderated through smart integrated
resource approaches:

Both Alternative 2.A and 2.B have lower total cost and reduced carbon emissions compared to the
transmission line proposed in Alternative 1.A. Both Alternative 2 plans have another economic
advantage. Unlike Alternative 1.A, which can’t transmit its first electron until it is completely built and
paid for, the Integrated Resource Approach can be built incrementally, a little bit each year. EQL
proposes outlays of about $20 million per year, which can be scaled down if demand does not increase
as fast as PSE predicts. Incremental investment has the added advantage of profiting from the rapid
development and associated cost reductions of energy technologies, especially battery storage.

2

The following graph shows the expected ramp of peak reduction (in megawatts) for each component
over the next 8 years:

These technologies and energy policies are being used effectively in other parts of the country. For
example, the table below lists companies contracting with Southern California Edison to deliver 510 MW
of energy savings and storage.1 There are many examples of projects in other states that suggest that
these kinds of solutions are feasible and cost effective.
Seller
NRG
Onsite Energy Corporation
Sterling Analytics LLC
NRG
SunPower Corp.
Ice Energy Holdings, Inc.
Advanced Microgrid Solutions
Stem
AES
Total

1

Resource Type
Energy Efficiency
Energy Efficiency
Energy Efficiency
Demand Response
Behind-the-Meter Renewable
Behind-the-Meter Thermal Energy
Behind-the-Meter Battery Energy Storage
Behind-the-Meter Battery Energy Storage
In-Front-of-the-Meter Battery Energy Storage

MW
102.5
11
16.7
75
44
25.6
50
85
100
509.8

http://www.greentechmedia.com/articles/read/The-Worlds-Biggest-Battery-is-Being-Built-in-Southern-California

3

The exact mix of technologies, incentives, and energy policies that will be used is subject to further
study and debate. EQL has provided specific capacity and cost estimates to provide illustrations of what
is practical and cost-effective. A final plan will need to be developed in discussion with PSE,
independent experts, local officials, and community representatives.
Alternatives 2.A and 2.B differ in the use of small peaker plants located in Eastside substations. PSE
mentions concerns about noise and impact on residential areas. CENSE has a keen interest in these
issues. However, if peaker plants are proven to be necessary and economically attractive, a small plant
located in the light industrial area next to Bellevue’s Lakeside substation (also near the new garbage
transfer facility) could be an acceptable compromise.
In summary, we believe Alternative 2.B is less expensive, less dangerous, more reliable, less damaging to
the environment, and less impactful to communities than the 18-mile scar through five Eastside cities
that would result from building Alternative 1.A. We find Alternative 2.B to meet the definition of a
“Reasonable alternative” described in WAC 197-11-786.2
We respectfully request Alternative 2.B be added to the EIS and receive fair evaluation by
independent experts with experience in delivering solutions based on energy efficiency, demand
response, distributed generation, and battery storage during Phase 2 of the EIS process.

Feedback on Draft EIS components
According to the Washington State Environmental Policy Handbook,
Alternatives are one of the basic building blocks of an EIS. They present options in a meaningful
way for decision-makers. The EIS examines all areas of probable significant adverse
environmental impact associated with the various alternatives including the no-action
alternative and the proposal. 3
Alternative 2.A is distorted by incomplete information and questionable assumptions. Its impacts
cannot be honestly compared to the impacts of PSE’s proposal (Alternative 1.A).
Here are some of the problems we saw in the design and evaluation of Alternative 2.A:
1. An “Integrated Resource Approach” must be designed by a consultant with expertise and
practical experience in creating solutions based on Distributed Energy Resources.
2. The solution must be designed by an entity independent of PSE, because the project proponent
has a vested interest in making Alternative 1.A look good.
3. The solution must not be based on information in PSE’s Integrated Resource Plans (IRPs),
because IRPs are not required to incorporate feedback from stakeholders or the Washington
Utilities and Transportation Commission.
4. The DEIS should cite examples from other cities in which a proposed solution or component was
successfully applied, and note if any unanticipated problems arose.
5. The solution should cite other Northwest agencies that were consulted and/or referenced. For
example, alternatives should note agreement or disagreement with recommendations made by

2
3

http://apps.leg.wa.gov/wac/default.aspx?cite=197-11-786
https://fortress.wa.gov/ecy/publications/documents/98114.pdf, p. 53

4

the Northwest Power and Conservation Council in the recently released Seventh Northwest
Power Plan.

Specific reactions to DEIS Alternative 2.A


2.3.3: “According to PSE projections, it would take 74 MW of additional transmission capacity to
marginally meet the demand through 2018 (Gentile et al., 2015). However, to address the
capacity deficiency in 2018 with non-transmission resources would take approximately 163 MW
of additional conservation, storage, and new generation within the Eastside…”
PSE seems to be changing the rules as the Energize Eastside proposal proceeds. The 74 MW
figure quoted above for 2018 is significantly higher than the need PSE shows the public on its
website:

This graph shows a deficit of about 74 MW in 2024, six years later than the reference from
Gentile et al. implies. We wonder why there is such a significant difference between PSE’s
public and private communications on the size of the capacity deficit.
When consultant E3 studied a non-wires solution in February 2014, the requirement was simply
stated: “Assuming typical weather conditions of 23˚ F during PSE’s winter peak demand, PSE
powerflow cases identified that 70 MW of incremental peak demand reduction (beyond the
reduction included in the baseline load forecast reflecting 100% of IRP target conservation levels)
would be required in King County to defer transmission need until 2021.”4
As one can see in the graph on page 3 of this document, EQL projects over 121 MW of peak load
reduction by 2021. But PSE now says the company needs 163 MW of reductions by 2018. This
higher number seems to be based on a new standard of effectiveness that is described in this

4

https://energizeeastside2.blob.core.windows.net/media/Default/Library/Reports/PSEScreeningStudyFebruary2014.pdf, p. 6
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email from Energize Eastside Program Manager Jens Nedrud:
http://www.energizeeastsideeis.org/uploads/4/7/3/1/47314045/pse_emails_referenced_in_th
e_deis.pdf. We wonder why this issue did not arise in the E3 study. Is it real, or is this an
obfuscation designed to cast doubt on non-transmission alternatives in the EIS? If it is real, is
the magnitude correctly stated by PSE?
We suspect that the different requirements for transmission and non-wires solutions stem from
PSE’s stated requirement that the Eastside grid must assist in the export of 1,500 MW to Canada
during peak demand. This requirement favors transmission-based alternatives. However, the
export of electricity at this level has never been proven, and the Lauckhart-Schiffman Load Flow
Study raises important questions about whether the regional grid can sustain this level of
transmission.
All of these fundamental questions have yet to be studied by a neutral and independent expert.
Since many questions have come to light only after the EIS process began, they must be
validated in order for non-wires solutions to be appropriately scaled. After that, the impacts of
these alternatives can be appropriately compared.
A fair and independent expert must answer questions about how much electricity must be
exported to Canada during winter peak loads and an N-1-1 failure. The number should reflect
how much electricity is required by contractual agreement, and also how much can be
reasonably delivered by the regional grid. Once this is known, the effectiveness of non-wires
alternatives must be independently derived. This should lead to a clear determination of the
level of peak load reduction that is required for each alternative in each year.


2.3.3: “[Alternative 2.A] could address the project need but results in uncertainty about how
much infrastructure would be installed and how much additional supply would be needed each
year.”
Vague, unsubstantiated statements like this reinforce an impression that the DEIS is biased
against this alternative. Many utilities have used similar solutions without excessive fear and
uncertainty about their infrastructure and supply.
The DEIS should provide positive and negative examples from other utilities that have
employed these approaches. We can learn from the trials and successes of others. Let’s not
make decisions based on unfounded fears and doubts.



2.3.3.1: “The potential for additional energy efficiency on the Eastside is not currently known and
would require additional evaluation.”
There is plenty of data for making a more accurate determination, and an independent expert
can provide a good estimate based on the experience of other communities as well as particular
details that apply to our region. To avoid bias and conflicts of interest, “additional evaluation”
should not be performed by PSE. Further, PSE has not demonstrated an ability to evaluate the
6

potential of energy efficiency in a credible way. The WUTC and the Sierra Club have roundly
criticized PSE’s energy efficiency estimates in recent Integrated Resource Plans.
To maintain credibility and independence, the DEIS must employ an expert who can provide a
reasonable estimate of potential savings on the Eastside through cost-effective energy
efficiency technologies and policies.


2.3.3.1: “PSE’s Integrated Resource Plan (2013a) estimated PSE could achieve approximately 100
MW of additional energy efficiency during the period from 2024 to 2033 systemwide, which
would equate to approximately 14 MW of energy efficiency gains on the Eastside during that
time period. The additional energy efficiency assumed for Alternative 2 would be triple the
amount that PSE estimated is achievable after 2024.”
PSE’s 2013 IRP is not a credible source to cite as a basis for energy efficiency projections. The
IRP is known to be deficient in its evaluation of energy efficiency. The company’s data was
incomplete and out of date. Quoting the IRP without independent confirmation allows PSE to
indirectly sabotage the viability of solutions that rely on accurate energy efficiency projections.
It is also unreasonable to assume that energy efficiency gains are directly proportional to the
Eastside’s share of total system load. The mostly urban Eastside has a different level of energy
intensity than more rural areas, and the potential for substantial gains through energy efficiency
is greater. Quoting a back-of-the-napkin estimate like 14 MW is an affront to the honest and
independent process we expected from the EIS. The earlier statement was preferable: “[energy
efficiency potential] is not known and would require additional evaluation.”
To maintain credibility and independence, PSE’s Integrated Resource Plans cannot be
referenced as a source of data used to design or evaluate non-wire solutions. The DEIS must
cite credible experts and case studies instead of rough calculations based on IRPs written by
the project proponent.



2.3.3.2: “The Integrated Resource Plan (PSE, 2013) estimated that demand response systems
would result in 116 MW systemwide reduction in capacity needed by 2024. Because the Eastside
represents approximately 14 percent of the systemwide load, and assuming that adoption of
demand response would be proportional on the Eastside to the rest of PSE service areas, it is
assumed that approximately 14 percent of the systemwide reduction (16 MW of conservation by
2024) would occur on the Eastside.”
PSE’s 2013 IRP has been strongly criticized for its lack of credible analysis on Demand Response.
The Eastside has significantly greater potential for savings from Demand Response compared to
other parts of PSE’s service area. The Eastside potential is not proportional to other PSE service
areas.
PSE will be sending out an RFP for Demand Response solutions as part of its 2017 IRP process.
Let’s see what kind of Demand Response potential the competitive market can identify. Market7

driven answers are likely to be more informative and aggressive than PSE’s weak efforts were 3
or 4 years ago.
Demand Response is a central feature of the Seventh Northwest Power Plan. The DEIS must
be much more specific about the kinds of Demand Response that will be incorporated in
alternative solutions. For example, EQL Energy describes different programs for “day ahead”
and “10 minute” Demand Response. These two programs deliver 43% more savings than the
vaguely described program in the DEIS. Many states are far ahead of Washington in using
Demand Response programs. The DEIS should cite positive and negative examples in other
states to better inform the public and policymakers about the potential for these solutions in
PSE’s service area.


2.3.3.3.1: “In order to address the Eastside transmission deficiency with distributed generation
alone, approximately 300 to 400 MW of capacity would be needed by 2024 depending on the
geographic location of the generation (PSE, 2013; Strauch, personal communication, 2015a).”
The use of distributed generation alone is not a scenario proposed by any alternative in the
DEIS. This statement obfuscates the facts and may confuse the public. Worse, it states large
numbers of megawatts that depend on an unspecified geographic location. What purpose does
this serve? How would those numbers change if the generation were located in a more
advantageous location? No useful information is provided.
It is disappointing to see PSE’s 2013 IRP again cited as a source. This corrupts the supposedly
independent EIS process. Although the IRP documents are reviewed by the WUTC and other
stakeholders, no one has the authority to correct inaccurate statements in the IRP. If the DEIS
must cite the IRP as a source, it should also cite the criticism that those citations generated
during the IRP review.
The DEIS should engage experts in the field of distributed generation and provide positive and
negative examples from communities that have used distributed generation strategies to
address peak load issues.



2.3.3.3.1: “To ensure adequate capacity even when some equipment is not working, a
substantial degree of redundancy is needed in distributed generation resources.”
This statement ignores the fact that successful Distributed Standby Generation programs have
been deployed in the Pacific Northwest. For example, Portland Gas & Electric has a program in
which the utility is responsible for testing and maintaining generators that are owned by private
businesses and hospitals. The businesses get free maintenance in return for allowing their
generators to be used by the utility during peak load scenarios that happen only a few hours
each year. This is a good deal for the businesses who don’t have to do maintenance themselves.
It’s also a good deal for customers who don’t have to pay for extra infrastructure.
To address the questions of adequate supply and redundancy, the DEIS must describe what
8

kind of maintenance programs would be needed to keep these generators in good working
order. The cost of these programs must be compared with the cost of having redundant
generators that are maintained in a less regular fashion.


2.3.3.4: “While it is possible that home battery storage could occur in homes using technology
that is currently being developed, [we won’t consider it].”
It may be true that home battery storage won’t be so widespread in the next few years that it
will make a big difference in the Eastside’s energy mix. However, it is worth considering how a
utility might incentivize customers to consider this investment. PSE could offer rebates for
installing home batteries. Or the company could give battery customers a special discount on
electricity if they charge the battery during non-peak hours and then use the stored electricity
during peak hours. Incentives could make it financially attractive for customers to install
batteries for the purpose of saving money on their electricity bills and having a backup source of
electricity during power outages. This would especially appeal to customers with solar panels.
A battery would allow these customers to bank their solar output and survive power outages
spanning multiple days (with a big enough battery and judicious use of electricity).
Instead of dismissing home batteries in a single sentence, the DEIS should describe incentives
in other states that encourage home battery installation. How do incentive costs, impacts,
and benefits compare to other alternatives? Of course, the DEIS should account for the
societal cost of carbon emissions, and the possibility that carbon will be taxed in the future.



2.3.3.4: “This analysis considers a PSE controlled facility capable of storing 121 MW, which would
be adequate to eliminate emergency overloads (Strategen, 2015). This would require a site of
approximately 6 acres.”
We disagree that a battery of this size is necessary. A huge battery is needed only because the
DEIS significantly underestimates the amount of energy that could be addressed through energy
efficiency, demand response, and distributed generation. According to our expert, EQL Energy,
the Eastside could realistically install a battery that is 4 times smaller than described in the DEIS.
A smaller battery would take less land to site.
The DEIS would do well to reference a project that is currently being installed by Southern
California Edison.5 It’s a mix of utility-side and behind-the-meter batteries that might work on
the Eastside at a much smaller scale. There are exciting batteries being produced locally
(UniEnergy Technologies in Mukilteo6) and intriguing salt-water batteries that are inexpensive,
non-toxic, non-flammable, and non-corrosive (Aquion Energy7). Battery technology is evolving
quickly, and even PSE says batteries will be transformative soon. The main questions are how
big, how much, and when?

5

http://www.utilitydive.com/news/inside-southern-california-edisons-energy-storage-strategy/406044/
http://www.uetechnologies.com/
7
http://www.aquionenergy.com/products/grid-scale-batteries
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Because the huge battery described in Alternative 2.A is practically impossible to charge and
difficult to site, the DEIS must consider smaller batteries that are enabled by better energy
efficiency, demand response, and distributed generation. Also, the DEIS must correct a
significant error in the Strategen report that fails to account for the avoided cost of
transmission, making batteries look less cost-competitive that they actually are (the table
below shows batteries to be twice as cost-efficient as PSE’s transmission project if an
additional peaker plant can be avoided). The benefit of reduced carbon emissions must be
recognized if additional peaker plants are supplanted by energy storage.



2.3.3.4: “The Eastside system has significant constraints during off-peak periods that could
prevent an energy storage system from maintaining sufficient charge to eliminate or sufficiently
reduce normal overloads over multiple days.”
This is only a concern for the huge batteries proposed in the DEIS. It is not a problem for the
more realistically-sized batteries proposed by EQL Energy.
The DEIS must redo analysis of battery charging limitations with smaller batteries.



2.3.3.4: “A system large enough to address the entire transmission capacity deficiency would
need to deliver approximately 328 MW of electricity and store 2,338 (MWh) of power. A storage
system of this size is not technically feasible.”
This statement might be misread by the public. Someone might conclude that batteries are not
technically feasible, when they are only infeasible if they are used to address the entire
deficiency without any other components included.
The DEIS should not include statements that confuse or obfuscate the issues. Statements like
this must be moved into a separate section clearly labeled “Ideas that were considered but
proven unworkable.” Some readers might be confused by the proximity of this fantastical
speculation to realistic proposals.
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2.3.3.4: “Summer requirements were not evaluated because the limitations identified during the
winter study indicated that energy storage would not be a feasible stand-alone alternative.”
Everyone agrees that energy storage is not a stand-alone alternative. This statement applies
only to the previous fantastical speculation.
The DEIS must remove or clearly separate fantastical speculation from factual information.



2.3.3.1 (Peak Generation Plant Component – the section numbers are wrong, it should be
2.3.3.5): “Most of the substations on the Eastside are in residential areas, and these types of
generators produce a high noise level that would be incompatible with those surroundings. For
this reason PSE had eliminated this option from consideration.”
CENSE remains keenly interested in protecting residential neighborhoods from the impacts of
demand growth that are mostly driven by the commercial sector. The DEIS does not consider
how the costs of serving demand growth should be shared with commercial enterprises and
developers who create increased demand.



2.3.3.2 (Construction, also incorrectly numbered): “Construction of battery storage facilities
would last approximately 6 months and would require standard construction equipment similar
to what is required for construction of a substation under Alternative 1.”
This statement compares the construction impact for a huge battery (which is way too
aggressive) to the construction of a substation under Alternative 1. Shouldn’t the DEIS also
consider the construction impact of removing thousands of mature trees and bulldozing dozens
of homes in order to install 18 miles of transmission lines in Alternative 1.A? It is a mockery of
the SEPA process to worry about the impact of 6 acres of development while ignoring 18 miles
of impacted neighborhoods, parks, schools, and businesses.
To be fair, the DEIS must compare apples to apples. The total construction impact of an
alternative should be compared to the total construction impact of another alternative.
Comparing the impact of one subpart of one alternative to the impact of a selected subpart of
another alternative is not useful.



16.7.4: “Uncertainties about the feasibility and performance of certain technologies, customer
participation levels, and achievable conservation result in a risk to reliability.”
These unsubstantiated statements about reliability, coming from the project proponent, might
be used to eliminate non-wires solutions from consideration. However, these solutions rely on
many different technologies and policies, and are actually more reliable than a transmission line.
A transmission line is vulnerable to earthquakes, extreme weather, solar flares, and terrorism.
For example, an extreme wind or ice storm may jeopardize more than a single pole. If two poles
fail, the entire transmission line that PSE proposes to build could be knocked out, reducing the
capacity of the Eastside grid by up to 20%. The same storm is unlikely to disable more than 5%
11

of the capacity of Alternative 2 solutions.
The DEIS must compare apples to apples. The overall reliability of one alternative must be
compared to the overall reliability of another alternative.

Why is the Eastside an exception?
The Seventh Northwest Power Plan8 published by the Northwest Power and Conservation Council says
In more than 90 percent of future conditions, cost-effective efficiency met all electricity load
growth through 2030 and in more than half of the futures all load growth for the next 20 years.
It’s not only the single largest contributor to meeting the region’s future electricity needs; it’s
also the single largest source of new peaking capacity.
CENSE wonders why efficiency is not the answer to the Eastside’s load growth. Obviously, the Eastside
is growing quickly. However, the 2.4% annual growth rate in demand that PSE predicts is nearly five
times the rate that Seattle City Light predicts. It is not obvious that the Eastside is growing five times
faster than Seattle.
Perhaps PSE projections do not rely enough on conservation and demand response. Here is a graph of
expected Winter Peak Demand included in the Seventh Plan:

Even if the Eastside is growing quickly, we would expect winter peak growth to be flat or very slightly
positive, not the explosive 2.4% growth that PSE projects.
The DEIS must clarify what level of growth is realistic, and evaluate the impacts of alternatives that
are specifically designed to address that level of growth. Each alternative must be vetted by experts.
If possible, the DEIS should cite positive and negative examples from communities that have gained
experience with an alternative. Above all, the DEIS must be clear, unbiased, and independent. The
Draft EIS fails these criteria and must be corrected.
Sincerely,
Don Marsh, President
CENSE.org
8

https://www.nwcouncil.org/energy/powerplan/7/plan/
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