Document Metadata:DOE-HQ-—ZOlS-OO_lS__-DRAF T-0008

Document Details
Docket ID:
Docket Title:
Document File:
Docket Phase:
Phase Sequence:
Title:
Number of Attachments:
Document Type:
Document Subtype:
Comment on Document 1D:
Comment on Document Title:
Status:
Received Date:
Date Posted:
Posting Restriction:
Submission Type:

Number of Submissions:

Document Optional Details

Status Set Date:
Current Assignee:
Status Set By:
Comment. Start Date:
Comment Due Date:
Legacy ID:
Tracking Number:
Submitter Info
Comment:

First Name:

DOE-HQ-2015-0015 @
Clean Line Plains and Eastern Transmission Line *®
ol
Notice of Application
1
Comment on FR Doc # 2015-09941 @
6
PUBLIC SUBMISSIONS *&
Public Comment &
DOE-HQ-2015-0015-0001 ®
Applications; Clean Line Plains and Eastern Transmission Line ®
Pending Post &
06/09/2015 *®&
&
No restrictions ®
APl
1 #

08/19/2015

Bacon, Cuttie (DOE)

Adams, Andrea (DOE)
&

&

1jz-8jbt-xyd7 @

See attached file(s) *®

CYNTHIA *@®




Middle Name:
Last Name:
Mailing Address:
Mailing Address 2:
City:

Country:

State or Province:
ZIP/Postal Code:
Email Address:
Phone Number:
Fax Number:
Organization Name:

Submitter's
Representative:

Government Agency Type:

Government Agency:

Cover Page:

&

CALLAHAN *®

701 Hickeytown #*®

Road #*®

London *®&

United States @

Arkansas @

72847 %@
CYNTHIA.CALLAHAN.11@GMAIL.COM ®
&

©
®
@

@




Attachment 1




Cynthia Callahan
Pope County
London, AR 72847
June 2, 2015

Dept of Energy  Section 1222
Clean Line Energy Partners (CLEP)-Plains and Eastern Clean Line Application.

Dear Secretary Moniz,

In order to exercise the authority to engage in these activities under section 1222, the Secretary, in
consultation with the applicable Power Marketing Administrator, must first determine that a proposed
Project satisfies certain statutory criteria:
i. The proposed Project must be either:
(A) Located in an area designated under section 216(a) of the Federal Power Act {16
U.5.C. 824p(a)) and will reduce congestion of efectric transmission in Interstate
commerce; NOPE
(B) Necessary to accommodate on actual or projected increase in demand for electric
transmission capacity;
Sec. Moniz, | heard you tell the Congressmen at the Quadrennial Energy Review, via YouTube, that
Energy Demand has ‘FLATLINED’. This project is NOT NECESSARY.

Clean Line says the project is needed because the South Eastern U.S. doesn’t have access to wind
power but according to httg:[[energy.gov/eerelarticleslunIocking-our«nation-s—wind-potentiai
That is NOT TRUE.
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This map was in an Energy.gov article on MAY 19, 2015! Clean Line’s data from 2009 is obsolete,

undated and untrue,
Even this one from 2014 does not validate Clean Line’s claim that the SE can’t develop its own wind.
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The Law says there it must be necessary to accommodate actual or projected need but according to
the DRAFT TVA IRP 2015 the Current Outlook 1.0 % increase — low Scenario 0.0% - Reality is likely less
than 1.0%. This demonstrates NO NEED for this project. TVA has evaluated the CLEP project and has
not made it a priority; it appears in the riskiest scenario and won’t be considered as a possibility until
2030. This project is NOT NECESSARY according to the TVA.

http://www.tva.gov/environment/ reports/irp/ pdf/TVA-Draft-Integrated-Resource-Plan.pdf
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About wind;

We also have long-term power purchase contracts with eight wind farms located in lllinois,
Kansas and lowa. These facilities provide about 1,500 MW of nameplate capacity. TVA
anticipates about 14% of the nameplate to be available for peak summer requirements. TVA
obtains the renewable energy credits from seven of these farms. Renewable energy credits are
a separate commodity formed from the production of energy at designated sites.

Renewables: Renewable additions range from ~900 MW to ~12,600 MW of nameplate
capacity. The lowest selection of renewable assets occurs in the distributed marketplace
scenario. The highest selection of renewables occurs inthe economic growth scenario. This
includes utility and commercial scale renewables and does not include smalt distributed
renewable assets. The assumptions on distributed renewables were considered in the load
demand projections for each scenario (see further discussion in Appendix C).




« There are no immediate needs for baseload resources beyond the completion of Watts
Bar Unit 2 and the Browns Ferry extended power uprates.

o Most of the variation in expansion plans is around natural gas and renewables and most
of the resource plans show a tradeoff between EE and gas resources.

+ Higher levels of energy efficiency and renewable resources are indicated in many cases
over the 20 year study period.

» Changing environmental standards for CO2 will drive retire/control decisions on some
coal-fired generation in the mid-2020s

o Solar resources begin appearing in the resource plans in the mid 2020s; wind resources
appear in the late 2020s in some scenarios, and generally the HYDC wind option is not
selected until early 2030s

And generally the HVDC wind option is not selected until early 2030’s, if at all!!!!
This option Strategy E carries the most COST and RISK!
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Figure 8-5; Cost/Risk Trade-Offs

Based on these charts, there does not appear to be a trade-off between cost and risk; that is, as
cost increases risk also increases. These charts also reinforce the cost and risk assessmert
results discussed about Strategies D and E having somewhat higher plan costs and exhibit
higher financia! risks, with Strategy E showing the highest cost and risk outcome.

Technologies and Parameters Reviewed
Power generation and energy storage resources considered in the review included the
lollowing, which represent alternatives for new capacity to serve future load:

s Wind energy generation
= Onshore within the Tennessee Valley

~ Located in Midcontinent Integrated System Operator (MISO) or Southwesl Power
Pool (SPP)

= Oblained via High Voltage Direct Current (HVDC) transmission

For wind eneray, 16 of the 29 parameter values compared {or 55%) were consistent, with about
half of the remaining values showing differences greater than 20%. Recommended outage rates
were materially higher than TVA values for all three technology alternatives. Other differences
varied by technology, and some potentially offsetting effects are seen.

ACCORDING to NERC there is NO NEED.

http://ferc.gov/market-oversight/reports-a nalyses/mkt-views/2015/05-14-15.pdf
2015 NERC Repaort:

. Market conditions going into the summer will reflect the continued low natural gas prices that
have resulted from robust production, as well as the recovery of fuel stockpiles at coal-fired
power plants.

e Regional electric system reserve margins are adequate, despite modest growth in load, which is
primarily attributable to increased industrial activity.

« Meanwhile, the total generating capacity‘ in the U.S. has decreased by about 3 percent, primarily
because of increased coal generator retirements. This is a continuation of the trend that was

seen last year. in contrast to coal, NERC forecasts an increase of approximately 3.5 GW in wind




generation capacity over last year, or approximately 6 percent and brings the national wind total
to approximately 65 GW. NERC is also projecting a net increase of approximately 2 GW of
installed utility-scale solar capacity for this summer, though more solar generation is planned to

Mso

Futures Prices {SNMSt0)

Gas is going to be even CHEAPER. With summer futures prices below $3.00/MMBtu in most
regions, natural gas is expected to be competitive with coal on a $/MMBtu basis, when adjusted
for the relative efficiency of natural gas versus coal-fired electric generation units. The only
region where summer futures are above $3.00/MMBtu is Northern California; however, since
the region has no coal-fired plants, it will not experience any coal-to-gas switching. Any further
downward price pressure would give natural gas an even greater advantage in the supply stack
and is comparable to 2012, when the Henry Hub price dropped to the lowest level in over ten
years, averaging $2.65/MMBtu. According to industry estimates, this resuited in 5.1 Bcfd coal-
to-gas fuel switching. Estimates for this summer indicate that a $2.50/MMBtu natural gas price

could result in 4-5 Befd of incremental natural gas demand from power generators.




e NOT A SINGLE MENTION OF ANY NEEDS OR PROBLEMS IN THE SOUTHEASTERN U.S. This
project is NOT NECESSARY.
STOP RIGHT HERE — CLEP DOES NOT QUALIFY
ii. The proposed Project must be consistent with both:

(A} Transmission needs identified, in a transmission expansion plan or otherwise, by the
appropriate Transmission Organization {as defined in the Federal Power Act, 16 u.s.c.
791a et seq.) if any, or approved regional reliability organization; and
SPP in their 2015 ITP10 Scope included CLEP Plains and Eastern:
“Two new DC interconnections, the Tres Amigas DC Tie and the Clean Line Plains & Eastern
project, will be included in the models for sensitivity analysis only.”
SPP is NOT incorporating Clean Line Plains & Eastern project into their PLAN.
(B) Efficient and reliable operation of the transmission grid;

iii. The proposed Project will be operated in conformance with prudent utility practice;

HVDC through Tornado prone states is not prudent. if you believe climate change is causing more
severe weather, this is an even bigger issue. HVDC interconnection with the TVA creates problems

integration on their grid. TVA is already utilizing Wind without this project.
STOP RIGHT HERE — CLEP DOES NOT QUALIFY

iv. The proposed Project will be operated by, or in conformance with the rules of, the appropriate
Transmission Organization, if any; or if such an organization does not exist, regional refiability

organization; and

v. The proposed Project will not duplicate the functions of existing transmission facilities or
proposed facilities which are the subject of ongoing or approved siting and related permitting
proceedings.
Clean Line fails this very important stipulation in Sec. 1222, Needed transmission is already being
undertaken by our regional authorities in AC line where it can truly be a part of the ‘grid’ unlike this
720 mile one way extension cord of HVDC. Clean Line is unnecessary duplication intended to
stimulate construction of generation purposed only to export power between regions. 1t also fails to

present any evidence that there are buyers for this power in other regions.

It's just not true that new generation cannot be built without Clean Line providing a way to get it to
"market," considering there is no identified market. Clean Lineisin a chicken/egg scenario, supposing if
it builds its project that generation and customers will develop, however, Clean Line cannot build

without generators and customers developing FIRST.

Section 1222 is not purposed to "permit" transmission lines when a state has denied a permit.




d) Relationship to other laws

Nothing in this section affects any requirement of--

(1) any Federal environmental law, including the National Environmental Policy Act of 1969 (42
U.5.C. 4321 et seq.);

(2) any Federal or State law relating to the siting of energy facilities; or

(3) any existing authorizing statutes.

it simply allows DOE to "participate" in designing, developing, constructing, operating, maintaining or
owning transmission. The Arkansas Public Service Commission said, “NO, because Clean Line is NOT a
Utility and does not serve AR.” Oh, then, the ‘AR converter station’ suggestion comes on the scene.
STOP RIGHT HERE — CLEP DOES NOT QUALIFY

This has never been used before, so WHERE are the RULES for applying Section 1222? NO decision
should be made until there are RULES in place!

Where are

But there is more . . .
If a proposed Project meets the eligibility requirements, which it does NOT, DOE and the relevant PMA

will conduct an initial evaluation of the eligible Project Proposals, considering criteria including, but not
limited to, the following: WHAT other criteria might appear?

1. Whether the Project is in the public interest;

First of all — Why do the people, the public, have to prove this is NOT in the public interest?
Where is the PROOF that this project is in the public interest? Why doesn’t Clean Line or DOE
have to prove it? Just saying it is so, does not make it so!

In 2010 when CLEP applied under Sec. 1222 for TWO HVDC lines carrying 7000MW of power
they said, “While the United States has the best renewable resources in the industrialized world,
the transmission infrastructure does not yet exist to connect the bulk of these resources,
predominantly located in remote areas, to distant load often located near urban centers. New
long-haul transmission lines must be buiit to fully capture the potential of America’s vast
renewable resources and further the development of a clean energy economy.” But this is 2015
and this simply isn’t true. The urban centers of the Southeastern US do not need the wind
power from the Great Plains. The SE is now capable of developing their own wind power
according to the DOE. The TVA has studied this and has not agreed to an interconnection.

The wind generation potential in the plains can get on the grid, via the RTO’s who can and are
upgrading their grid in prudent fashion. CLEP 15 NOT NEEDED.

This is NOT in the public interest! There isn’t even a legitimate NEED for transmitting via HVDC from OK
to TN. There is NO evidence of need and plenty of evidence to the contrary.

A PRIVATE merchant transmission line built for wind farms that do not yet exist to take SOME wind
generated power to the TVA and or SWPA that do NOT NEED or want it does not serve the public.




This project servers the venture capitalist seeking to make money via the Federal Government using
Eminent Domain. HVDC from OK to TN does not complement, enhance or upgrade the grid but is
superfluous. It trespasses on TWO states.

There are so many GOOD ways to utilize wind power but this one is the WORST ideas possible. If they
want to build their private project that is independent of any RTO, let them build it if they can without
DOE participation, without Federal Eminent Domain!

2. Whether the Project will facilitate the reliable delivery of power generated by renewable resources;

Reliable? NO, 720 miles, 120-1200 ft towers through tornado, thunderstorm, and straight line wind
prone country. HVDC — one storm, one tower down and the WHOLE line is OFF LINE.

Reliable? NO, Wind has to be ‘gas firmed’ according to Clean Line — base load can never be carried by
Wind. AND

According to the TVA: http://www. tn.qov/tra/orders/2014/1400036p.pdf (also attached)

Reliability is an Issue:

“TVA analyzes historic and forecasted wind patterns to determine expected wind deliveries at
our system peak. Our forecasting and planning processes reflect adjustment to wind generation
at our summer peaks based on this analysis. Clean Line has told us that a production profile
provided by the independent meteorology firm, 3Tier Oklahoma, shows that panhandle wind
energy produces at about a 50 percent capacity factor between the hours of 4:00 p.m. and 7:00
p.m., thus contributing to meeting peak demand. TVA's current wind resources produced

about 25 percent average capacity factor over that peak period last summer, with significant
variation each day (between 5 and 65 percent capacity factor). TVA will take the seasonal and
time-of-day energy patterns of wind into account when evaluating adding additional wind
energy to its portfolio. Because wind is an intermittent resource that lacks some of the
dispatch capability of other resources, it does not eliminate the need for base load or
dispatch-able power plants like nuclear, natural gas, coal and hydropower. Adding
intermittent generation resources like wind can be challenging to manage, particularly as the
volume of generation from those sources increases. Wind patterns are fairly predictable, but not

entirely so; in addition, weather and other factors can affect output. To maintain reliability,
a wind energy purchaser must keep adequate capacity and spinning reserves to cover
the variability inherent to wind. Spinning reserve is typically calculated as the amount
of capacity available to cover the loss of the largest generation source on the system.

Utilities across the country have been integrating more wind into their systems over the last -
several years, and TVA already integrates 1,515 megawatts of off-system wind power. The

industry has growing experience with this issue, but it does make ensuring reliability
more complex.

If the projection for TVA's electricity dema nd has changed since September 2013, does it make
more sense to purchase this wind power from Clean Line Energy Partners, to build additional
nuclear capacity, or to build additional natural gas or coal capacity? While demand over the next
decade or so is predicted to be stable with low growth, the TVA generation fleet is in transition.
TVA has retired or will retire a substantial portion of its coal fleet; we are committed to the
completion of Watts Bar Nuclear Plant Unit 2 and to a large new gas combined cycle plant in
Paradise, Kentucky. We have the potential to get incremental megawatts from the hydro system




and a significant amount from power uprates in the nuclear fleet. We have to either retrofit,
retire, or replace the Allen Plant in Memphis before 2015 under the terms of an agreement with
EPA and others. (Clean Line cannot supplant Allen because of the need for a generation
source physically located in that area to provide transmission support that imported
wind generation cannot provide.} In addition, other market participants have approached
TVA with expressions of interest to provide electricity from gas, nuclear, wind and solar
assets. TVA also factors in energy efficiency and demand response programs into its resource
decisions. The recently announced draft 111 (d) rute from EPA, if enacted in its current form, will
also have a national impact on future decisions.”

TVA is replacing the ALLEN Fossil Fuel plant with Natural GAS, NOT Wind.
TVA doesn’t want this:

Officials call Clean Line project 'questionable’ http://www.covingtonleader.com/officials-call-
clean-line-project-questionable-cms-2715

Jeff Ireland, jirefand@covingtonleader.com
Thursday, February 12, 2015 8:12 am

For the second time in a year and a half, the Tipton County Commission made it official: The
legislative body does not want the Plains and Eastern Clean Line coming through Tipton County.
The commissioners unanimously passed a resolution Monday night that read, in part, "The
necessity of this massive project is questionable given TVA's release statement that it has
already reached EPA's target system-wide and expects to exceed it," A similar resolution was
passed in July of 2013 and area towns have passed resolutions against the power line project.
Plains and Eastern Clean Line is planning a 700-mile electric transmission project that would
deliver wind energy from the Oklahoma Panhandle region to utilities and customers in
Tennessee, Arkansas and other markets in the Southeast. Clean Line Energy Partners LLC, a
Houston-based company, is investing $2 billion in the project. County Executive leff Huffman,
who drafted the resolution, said Arkansas has rejected the project, but the company is trying
to get utility status through the federal government. If that happens, Huffman said, Clean Line
could, through eminent domain, take land even if land owners do not want to seli. Huffman
said the project is "fueled by groups of billionaire investors who are trying to condemn
property for a money-making venture." The company has proposed installing 200-foot lattice-
type towers through South Tipton County. "it's rolling down hill," Huffman said. "I don't think it's
fair to the people of Tipton County ... I don't think it {the resolution) will stop them. If somebody
decides to try and stop it, this is something they can use." '

3. The benefits and impacts of the Project in each state it traverses, includi'ng economic and
environmental factors;

There are NO REAL benefits but rather a NET NEGATIVE for the states it traverses; there are HUGE
economic and environmental damages that are unacceptabie. In AR, SWN pays millions in property
taxes and has brought jobs and revenue to the local communities in which they work. Hurting SWN is
hurting AR, economically.




“Southwestern Energy Company (SWN) detailed the significant and negative ways Plains and Eastern
could "impact local, regional, and state economies” as proposed. Including:

» that the proposed route would result in a significant reduction in development benefits which
“could manifest in increased unemployment, reduced royalty payments, and declines in tax
revenue. In Arkansas, SWN has contributed “nearly $2.5 billion in royalty payments, payroll,
taxes, and charitable contributions since 2007”.

« that the line could affect the 25 existing well pads (with an average profit of $6 million each}
located partially or wholly within the 200’ ROW on the proposed and alternate routes for Plains
and Eastern. Or the additional 91 existing well pads located within 700" of the ROW for the
proposed and alternate routes.

» that the line, as routed, would cause a permanent cessation of activity on the 46 wells it
crosses over directly,

« that the proposed route crosses gathering lines 87 times for a total of 2 miles of affected
gathering line,

« that “stray current from the Plains and Eastern project has the potential to adversely affect
pipelines and casings by accelerating corrosion even under normal operating conditions”.

« that they were not provided early or direct notice of the line. “This raises the question of how
many natural gas operators, pipelines, and other parties with subsurface interests in the vicinity
of the Project” have not been adequately or timely notified, or remain unaware of the Project’s
existence.”

« that potential interference with electrical equipment could have serious effects: “failure of this
system could result in an over-pressure condition that could lead to an explosion of fire” or "an
overflow condition that causes the discharge of such water [salt water produced from the well]
into adjacent areas including any environmentally sensitive areas nearby.”

Stray Voltage is a real issue: (See Attached File) MO DOT HVDC.pdf

“Effects of Ground Voltage or Stray Current on Infrastructure Caused by High Voltage Direct
Current (HVDC) Transmission Lines”

Prepared by Renée McHenry, Transportation Librarian

Prepared for Jim Smith, Design Liaison Engineer

May 29, 2014

“Background: The requester asked for background information concerning the effects of ground
voltage produced by a high voltage direct current transmission line and its potential effects on
steel or iron products which are part of a state DOT’s infrastructure. The requester was

contacted by a property owner who is concerned about the proposed Grain Belt Express High
Voltage Transmission line.”

JOBS? SWN has brought jobs and revenue to the state. Clean Line will NOT. According to the dEIS AR
can expect about 108 temporary construction jobs and about 15-30 permanent full time jobs and that is




only if the converter station is built in Pope Co.; which, by the way, Pope County does not want. Clean
Line promises HUNDREDS of jobs but it is not true. General Cable CEO has said numerous times, and |
have heard him with my own ears in person, that a contract with CL will give them 2 years of work, NO
NEW JOBS, just 2 years of work. Wind is turning out to be a job killer in many states.

TAXES? Clean Line tells the press every chance they get that millions of dollars will come to landowners,
counties, schools through taxes yet in their application they want SWPA to OWN the line in AR - this
would make it EXEMPT from taxes. So, they would not be paying any taxes in AR. If any taxes are ever
paid it won't be by Clean Line and it won’t be what they promise. Oh, but they want to own the
‘transmission’ on the line. : :

Tourism dollars spent in AR has increased 6 fold since 1978. This project trespasses across tourist areas
and will have a HUGE NEGATIVE impact on AR Tourism. The EIS did NOT adequately address the losses
CLEP wants AR to accept for their private financial gain. The regions the project wants to trespass
generated 1.7 Billion dollars of income for Arkansas in 2014. {See attached File.) Arkansas is working
hard to develop and build tourism and this project would have a devastating effect on these efforts. The
Mississippi Flyway is a huge source of tourism dollars from duck hunters. This project will have negative
and yet unknown effects on the ducks migration too. This negative economic impact is unacceptable to
AR.

Property Value loss due to proximity to a HVDC line of this magnitude is an unacceptable cost that
should not be placed on the backs of the citizens of OK and AR. Wind farm development or cumulative
effects will also bring property value foss and loss of quality of life. Research is new but available on the
problems with human beings living near high voltage lines and wind turbines. These disruptions of daily
human life are unacceptable. | addressed this in previous comments.

The Poor — are disproportionally affected — millions of dollars of property value will be lost by people
with a median income of $32,697. All so that some urban centers can feel good about paying for wind
energy, that isn’t all wind that they didn’t have to sacrifice to generate.

Loss of Quality of LIFE The sight and Sound — Corona Noise around a HVDC line disruptions daily life as
well as dropping property value, People who live in the country do so because it is QUIET and thereis a
VIEW, take those away and you have taken much of the property’s value to the owner and the
prospective buyer. And, | know 2 people whose homes are near the proposed route that have been told
by their doctors that they cannot live near these lines due to the new pacemakers they have. The EIS
says in the same section, that in some cases this could be fatal but there are no significant adverse
effects on health from this project. Fatal is not acceptable. Or in your opinion, how many fatalities are
oK?

How many bird and bat deaths are OK? See attached file from the American Bird Conservatory.
Stray Current has not been adequately research. It will affect the land use in and around the ROW.

Soil Erosion can’t be fixed once it has occurred, this and clear cutting 8000 acres in AR is not green or
clean.

The AR converter station and the MO converter station on the Grain Belt Express were NOT part of
Clean Line’s original plan. They had no intention of delivering power to AR or MO. AR and MO do not
need or want their power and do not want to sacrifice in the name of clean energy for a ‘market’ Clean
wants to tap in the eastern U.S. because they have a ‘strong desire for clean energy’ so the dEIS says.
This is SO UNNECESSARY. Since AR is already and energy EXPORTER, and is developing its own wind
power in the state, AR doesn’t need a ‘little’ power off this line. The Proposed site for this unneeded
and unwanted converter station is in a wetland! Reaily? Clean Line seems to do all planning from a desk
in Houston via google maps.




4. The technical viability of the Project, considering engineering, electrical, and geographic factors;

Their proposed route goes through canyons, rivers, crosses schools, homes, because NO SURVEY has
ever been conducted ON THE GROUND. Even a topographical map would have been good but they
obviously didn’t use one since there are crazy changes in elevation on the route that are so unnecessary.

The 10 year average is 58 tornadoes a year and some years have over 100. Someone needs to check
with NOAA about this, like | did!

Corona Noise is a problem outside the ROW, too. You see, sound travels in all directions and is reflected
off the hills around here. Even the frequencies that are below human hearing affect a human being.

5. The financial viability of the Project.

Clean Line's business plan is not "competitive," it relies on a government-granted right to condemn
and take property. If Clean Line's compensation package was so great, jandowners would be falling all
over themselves to sigh on.

CLEP claims they are assuming all market risk for its project and that should also include the financial
risk of voluntary land acquisition not the use Federal Eminent Domain. Looking at their other projects
they can expect at least 80%-90% condemnation in AR. They claim they will assume market risk but they
also have told state regulators that they may "have to" apply to regional planning authorities for cost
allocation of its projects in the future. in fact, CLEP has been busy behind the scenes in the past, trying
to drum up support for cost allocation of its projects. CLEP seems to think that if they "build it, they will
come”. SWPP doesn’t want or need this new transmission line and doesn’t want it forced upon them.
Further examination of CLEP’s business model notes that the rates it may charge customers include all
project costs, plus profit. Speaking of customers, there are NONE. NO, not ONE Contract!

According to Daniel Poneman, Letter from DOE to Michael Skelly, Aprii 12, 2005
RE: Advance Funding Agreement

o Clean Line will have a sufficient percentage of its line subscribed to support the
Project’s financial viability;

So far, they have NONE. They claim they had responses to Open Solicitation representing lots of MW of
power but have failed to file a report to FERC demonstrating the results of the Open Solicitation. They
have nothing but ‘responses’. Those responses could have been, “NO, Thanks!”

FERC
h’ttp://W\A.'w.ferc.gow/CalendarFiIes/ZO140814161029»~ERlﬁl—ZO'f‘O—OOO.;@c
http://www.stoppathwyv.com/documents/P&ECL-Negotiated RateAuthority.pdf

1. Applicants also state that, to ensure transparency, the specific rules of the open
season, detailed bidding guidelines, evaluation criteria, estimated rates, and proposed
form agreements will be posted on its internet website and forwarded to interested
parties. Applicants also commit that they will also provide public notice of the open




season in appropriate trade publications. Additionally, Applicants state that the results
of the open season auction will be posted on an internet website.!

{B) Plains and Eastern are hereby directed to make a compliance filing disclosing the results of
the capacity allocation process within 30 days after the close of the open solicitation process,
-as discussed in the body of this order.

Where is the report?

Clean Line claims, “The Project was included as one of the projects considered in SPP’s “ITP 20,”
which is the RTO’s 20-year Integrated Transmission Plan that was published in July 2013.”

But it is NOT mentioned at all in this document!
hitp://www.spp.org/publications/ITP20 Report 01-26-11.pdf

There is record of an interconnection study; that is all.
http://www.spp.org/publications/TWG%62011.7%20& %208.12%20Minutes%20& %20 Attachme

nts.pdf

Other Issues:

According to the Advance Funding Agreement Clean is responsible for decommissioning but what will
prevent CLEP and any of their LLC’s from declaring Bankruptcy or what if they do not even exist in the
future?
vii.  To the extent Southwestern takes ownership of Project assets, Clean Line
will agree to pay for the removal of such assets at the end of the Project’s
useful Hfé; ‘

viii.  Clean Line will hold DOE and Southwestern harmless against any
liabilities DOE and Southwestern may incur as the owner of Project assets,
- and will assume responsibility for achieving and maintaining compliance
with the NERC reliability standards, including staffing, and any liabilities
resulting from noncompliance with such standards; and

ix.  Clean Line will provide such security as is necessary and appropriate to
ensure its financial responsibility for its undertakings under this
Agreement and subsequent agteements between the Parties relating to the
Project. '

Where is the evidence of the fulfillment of the Advanced Funding Agreement?

Clean Line’s 2010 application is already ‘out of date’. Things have changed in the last 5 years that
make thelr justifications for this project null and void. SPP doesn’t need this. TVA doesn’t need this.




The people in the southeast U.S, don’t need this. And the people in OK and AR sure don’t need this!
- There is NO PUBLIC INTEREST to be served with this project.

Clean Line is working on two other projects across the Great Plains. Are they counting all the ‘not yet
developed but will be developed if they build the line’ wind farm capacity for all 3 lines in hope that one
will get permitted? The Plains and Eastern, according to Michael Skelly will need wind generations
covering an area the size of Rhode Island. What about Grain Belt, what about Rock Island? We cannot

Clean Line in every press release, website and public speech says 4000MW of CHEAP, CLEAN WIND
power will ... Just NOT TRUE! This line can’t ever carry 4000MW of wind, it will carry any and all kinds
of power, according to FERC; you can’t discriminate wind vs coal, gas, nuclear, hydro. The WIND cannot
carry the base load! (Line capacity has changed over the years, 7000 MW then 3500 MW then 4000
MW.}

Clean Line says they will reduce the use of Coal. No, THEY, wan’t. TVA doesn’t see it that way.

The dEIS rubber stamped every concern, with, “no adverse effects” or called them ‘insignificant’;
because, the people and the animals and the environment in the path of profit are insignificant?

Clean Line is facing the same strong opposition in every state. Today, the Missouri Public Service
Commission has denied them a Certification of Public Necessity as Arkansas did.

Strong OPPOSITION in 7 states!

Why are all the landowners in agreement? Why can’t they be happy to believe they will get
lots of money, their schools will get lots of taxes, and their state will get lots of jobs? Why
can’t they be happy knowing they wilt be saving the planet by reducing coal, saving water and
securing our energy future with renewables while there will be no adverse effects on their
property, their livelihoods, their health, or the environment? Why can’t they be happy
believing this project improves the electric grid increasing reliability and security?

BECAUSE IT IS NOT TRUE! If all of the above was TRUE — there would NOT be nearly 100%
opposition in the landowners. This is NOT about NIMBY. The only peopie supporting it are
MIMPSY — Money in my pocket, 5----- You, these people do NOT live near the proposed route
but think they may stand to make a buck. 1 have met some of these people!

Let me describe the opposition: Well educated, tax-paying, hard-working, productive members of
society {who do NOT live off the government), who support RENEWABLE energy, Energy Efficiency and
would be some of the first to utilize renewables such as Solar and Wind if LOCAL generation and
distributed were available. Most of us already have solar electric fence chargers, for example, because
we buy solar as it hits the market. We have done real research and are well informed about this project
and are more knowledgeable than many of the people directly involved in this project that has already
disrupted our lives for over a year and threatens our future and we will never give up the fight. We have
attended and spoken at hearings, we have spoken at state legislature hearings, we have spoken at local
debates, we have written letters, letters, letters, petitions, phone calls, Fairs, social media updates. We
spend far more time on this than it deserves to the detriment of our personal lives but this is what is at
stake, our personal lives; our way of life. We are LANDOWNERS, we have invested our wealth in the
future, by investing in land not a banking investment firm that makes money off of other people’s
maoney; it is our legacy and our children’s inheritance. How dare CL use the DOE to try to take our
property to make themselves a buck for a project that has NO MERIT?




What we suspected has come true: hito://www.stitoday.com/business/local/missouri-regulators-may-
block-wind-transmission-project/article 58b169db-7671-50a1-8{d0-5af07f245472 html

Missouri requlators appear poised to scuttle a transmission line that backers say would
transmit thousands of megawatts of wind power from the Kansas plains to homes and
businesses farther east. The so-called “Grain Belt Express” transmission line is one of
several proposed by independent transmission developer Clean Line Energy, of Houston. It
has already won regulatory approval in Kansas and Indiana for the project, and it is still
waiting on Missouri and Illinois. Only two Missouri Public Service Commissioners signaled
support for Grain Belt. The other three signaled they would oppose the line in a formal vote
at one of the PSC’s next meetings. The line would cross 724 tracts of land in the state, and if
the PSC grants it public utility status, it could use eminent domain to acquire easements it
can’t buy. Hundreds of rural landowners have taken to social media, committee meetings in
the Legislature and PSC hearings to voice their opposition to the project. “We're thrilled,”
said Jennifer Gatrel, who heads the group Block Grain Belt Express. “We think thisis a
great win for representative democracy, grass-roots activism and landowner rights.”
Grain Belt has been in the works for years in response to the growing demand for wind
power, Of the 4,000 megawatts of power the line could carry, the company says up to 500
megawatts could be offloaded to the grid in Missouri. Some commissioners expressed
concern Tuesday that it would be a more expensive form of energy.
Commissioner Bill Kenney, who said he plans to vote against construction,
cast doubts on the economic impact it would have in the state. “I do not see
the benefit to Missourians,” Kenney said. The issue is bigger than Missouri or the
Grain Belt project in particular, said Mark Lawlor, Clean Line’s director of development.
The country is trying to figure out how to reduce carbon pollution linked to climate change
under new federal requlations, which many say will require a large buildout of

transmission infrastructure.
WHO ARE THE MANY? CLEAN LINE AND THEIR INVESTORS?

“How do we get stuff built?” Lawlor said. “If the ‘no’was because people didn’t like it,
landowners didn’t like it, then how are we going to build transmission? It kind of goes

beyond this one project.”

SEE PARAGRAPH ABOVE ABOUT WHY THERE IS OPPOSITION IN 7
STATES.

If the PSC does reject the project, Lawlor said Clean Line won't give up. It could pursue
federal eminent domain authority through the Energy Department, an approach it is
pursuing in Arkansas after the state declined to approve another of its routes. “These




projects are too valuable and too much in demand (to walk away from),” Lawlor said. “We
remain confident in their value and we'll look at everything we can.”

Too valuable to who? Clean Line and their investors, not the citizens of
the U.S.

At the same meeting, the PSC approved a 7-mile transmission project between Palmyra and
the Mississippi River proposed by Ameren Transmission, the final leg of its 380-mile Illinois
Rivers project across that state. It is scheduled to be complete in 2018. Last week, Ameren
Transmission asked for PSC approval for a 100-mile transmission project across northeast
Missourt, scheduled to be complete by 2019. The company hopes for a decision by January.

“Wind power is one of our main reasons for those power
lines as well,” said Peggy Ladd, Ameren Transmission’s
director of stakeholder relations.

The Mo Public Service Commission approved 2 transmission projects in MO to accommodate WIND
because they are PART OF THE GRID AND LOCAL at the same meeting Clean Line was denied!

Wind is getting on the grid without Clean Line! For Clean Line THIS IS NOT ABOUT WIND, it's about
profiteering from Government subsidies and using Federal Eminent Domain for pure profit.

If they had come to AR and worked with Entergy to upgrade the grid to bring on more renewables
they would be building transmission lines now instead of ‘developing’ these projects for years.

Finally, most of the public still doesn’t know about this let alone about this PUBLIC COMMENT period.
There needs to an extension of the public comment period and PUBLIC HEARINGS on a project that
claims to be in the PUBLIC interest.

Sincerely,

Cynthia Callahan
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The Arkansas Department of Parks and Tourism is
charged, both by law and by poficy of the State Parks,
Recreation and Travel Commission, with increasing
tourism to the state. With that in mind, this report
provides the tourism industry with current travel
rmarketing Information. The first section contains
estimates of both traveler expenditures and traveler
volume for every county in the state. The second and
third sections contain the results of surveys of
individuals requesting travel information from the
Department. The fourth section suImmarizes an ongoing
survey of travelers stopping at Arkansas Welcome
Centers in which every 50th travel party is asked to
participate. Section five presents data compiled on all
Arkansas Welcome Center visitors from registration data.

The most significant results of these projects follow:

The Economic Impact of Travel in Arkansas

The Arkansas tourism industry experienced a year of
growth in 2014, This is based on the 2013 U.S. Trave!
Tourism Expenditure Impact Model. Travel expenditures
increased from $6,267,310,088 in 2013 to $6,698,501 ,022
in 2014 (6.88%). The number of visitors increased from
24,610,236 in 2013 to 25,885,046 (5.18%). Visitation
data from 1997 forward has been adjusted, based on
updated data from the 7895 American Travel Survey (see
footnote at the bottorn of Table 7). A major factor in the
success of Arkansas tourism is the 2% Tourism initiative
passed by the General Assembly in 1989, This Act
provided additional advertising funds for the Department
to compete with surrounding states for potential visitors
in the expensive magazine, telavision, radio, newspaper
and Iniernet markeis.

The Effects of the 2014 Spring Advertising Campaign
Travel expenditures per travel party and length of stay in
Arkansas were $509.36 and 3.9 nights, respectively.
Financial was cited mast often as the reason for not
travellng Arkansas in 2014. Regardless of whether or not
they made a trip, 58.3% of survey respondents plan to
visit Arkansas within the next 12 months.

The Internet Conversion Study

Sixty-four percent of survey respondents reported
visiting Arkansas during the last 12 months. The
average trip lasted 4.8 days, 3.6 of which were spent
in Arkansas.

The Welcome Center Survey

The top five states from which visitors to Arkansas
Welcome Centers originated were: (1) Texas,

{2) Missouri, (3) Arkansas, {4) fllinois and () Oklahoma.

The Welcome Center Registration Summary

A total of 816,553 tourists requested assistance from
travel consultants during 2014, Tourists’ "Reasons for
Travel” were as follows: Vacation (49.9%), Passing
Through (44.2%), Local Traffic (3.4%) and Business/
Student (2.4%). Tourists stopping at the State Welcome
Centers traveled an estimated 101,883,728 miles on
Arkansas roads and spent 716,573 travel days in the
state during 2014.

NOTE: Differences exist among economic impact,
conversion studies and Welcome Center data. Many
sources are utilized o gain the most complete picture
possible of visitors to Arkansas.




The results of five research projects are contained
in this report:

The Economic impact of Travel in Arkansas

Estimates of traveler expenditures are calculated using
the U.S. Travel Association 2013 Impact of Travel on
Arkansas Counties as a reference point. Arkansas county
traveler volume estimates use Census of Transportation
data as a benchmark, the most recent being the 1985
American Travel Stirvey.

The Effects of the 2014 Spring Advertising Campaign
Mail Survey

Tourism Division advertising performance is monitored
annually through the use of conversion studies. A
conversion study is a survey of persons requesting travel
information through paid advertising to determine how
many actually visited Arkansas. The 2014 spring mail
survey consisted of a sample of 5,500 pecple.

The Internet Conversion Study

Conversion study data for website inquiries was
obtained by sending an emalil questionnaire to
56,121 email addresses of individuals using the
Arkansas.com website,

The Welcome Center Survey

Every 50th trave! party registered at each of the

13 Welcome Centers located at major entry points to
the state is asked to participate In this survey. Travel
counselors obtaln valuable marketing Information
about visitors to Arkansas and travelers who are
passing through.

The Welcome Center Registration Summary

Every travel party assisted by a travel counselor is
registered. information is recorded concerning their state
of origin, number in their travel party, length of stay and
Arkansas destination.

The projects listed above relate data on Arkansas
visitors in three different ways. The relatively large
sample for the Economic Impact of Travel in Arkansas
was taken from the entire U.S. population. Also, fixed

costs such as vehicle depreciation and property taxes
were considered in the Economic Impact of Travel in
Arkansas, but not in others. As a result, the expenditure
per traveler is generally higher. The Effects of the

2014 Spring Advertising Campaign and the [nternet
Conversion Study had survey populations comprised
of people who requested travel information from the
Arkansas Department of Parks and Tourism. The
Welcome Center Survey and Welcome Center
Registration Summary represent highway travelers who
stopped at Welcome Centers on their trip. Much of the
traffic on interstates and U.S. highways (where the
Welcome Centers are located) is pass-through travel.
The average time spent in the state by Welcome Center
Survey respondents was slightly less than the time
spent In the state by those who wrote for information.
However, the Effects of the 2014 Spring Advertising
Campaign Mail Survey is more likely to reflect non-
resident vacationers.

Historical Data Patterns in Table 1

Readers will note what sometimes appears to be an
inconsistent pattern of growth in some of the Arkansas
tourism data presented in Table 1. Approximately every
five years, the Tourism Division contracts with the U.S.
Travel Association to provide data on the economic
impact of trave! in Arkansas counties. U.S. Travel is a
highly respected source of U.S. trave! industry statistics.
The most recent year this report was purchased from
U.S. Travel was 2013, and the complete resuits by
county are presented in Table 3. The 2013 U.8. Travel
report will serve as a benchmark used by researchers
at the Arkansas Department of Parks and Tourism 1o
estimate subsequent years until new county-level data
is acquired. Over the years, economists at U.S. Travel
make adjustments and revisions to this model to
improve accuracy, which sametimes results in numbers
that appear to fluctuate over time. There are two reasons
why the Department does not purchase this data from
U.S. Travel every year. The first is cost, and the second
is that there would be a delay of more than a year in
reporting. Data marked “prefiminary” may be revised
when a new benchmark becomes available.
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During 2014, visitors to Arkansas totaled 25,885,046
person-trips. Visitors spent an average of $258.78
per trip, resulting in over $6.6 biflion in total travel
expenditures, $334 million in state taxes and $126
million in local taxes. The Arkansas travel industry
employed 62,005 persons and paid $1.2 billiort in
wages and salaries. NOTE: The data in this detailed
presentation of travelers and their expenditures are
estimates and not actual counts.

Travel Patterns

Arkansas’s travel volume in 2014 was 25,885,046
person-trips. The economic impact of travel and tourism
on the state’s economy is reviewed in Figure 1 and Table
1. Figure 1 illustrates the growth in U.S. travel spending
in Arkansas, 1978-2014. The first column in Table 1 lists
total travel expenditures for the state. The 6.88%
increase in travel expenditures in 2014 tepresents a real
increase of 5.18% when adjusted for inflation, Column
Two in Table T shows that iravel-generated payroll grew
from $233,400,000 to $1,209,925,000, an increase of
$076,525,000 (418%) during the period of 1978 through
2014, Travel-generated employment shown in Column
Three in Table 1 increased from 48,600 jobs in 1978 to
62,005 jobs in 2014. In 1978, each $25,238 in total
travel expenditures supported one job in the Industry.
However, by 2014, $108,032 in travel expenditures was
required 1o support the same job. The importance of

TOFT]

travel-generated taxes on the state and local economles
is shown In Columns Four and Five. State travel taxes
averaged 5.0% of total travel expenditures in 2014. The
number of visitors in person-trips and their average
expenditures per person-rip are shown in Columns Six
and Seven.

Definition of a Person-Trip

A person-trip cccurs, for the purpose of this study,

every fime one person goes to a place 50 miles or mare,
each way, from home in one day or is out of town one or
more nights in paid or unpaid accommodations and
returns to his/her origin. Spegcifically excluded from this
definition are:

1. Travel as part of an operating crew on a train,
plane, bus, truck or ship.

2. Commuting to a place of work.

3. Student trips to school or those taken while
in school.

The number of person-trips shown in Column Six rose
from 14,125,000 in 1878 to 25,885,000 in 2014, an
Increase of 11,760,000 (83.3%). The number of visitors
to Arkansas first exceeded 15 million in 1986. Over

20 million visitors came to Arkansas in 2000, and again
sach year 2004-2014.
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6,500,000,008

6,000,000,000

5,500,000,000
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for the top five counties in 2014, Table 2 shows travel TOP FIVE GOUNTIES

impact by county for 2014. Table 3 shows travel Impact 2014
by county for 2013, the latest benchmark year for

Arkansas tourism data. In 2014, two counties dominate

the table: Pulaski with $1 ,676,803,951 and Garland with
$686,946,901. They recelved 25 0% and 10.3% of the

state total travel expenditures, respectively. in all, 66 of

the 75 counties received more than $10 million In travel

expenditures each during 2014, including 15 with more

than $100 million each, Five counties had over one

million person-trips during 2014. Those counties, their (?,E,*{‘;f‘,
numbers and percent of total trips are: Pulaski with

5,705,853 (22.0%), Garland with 2,744,415 (10.6%),

Washington with 1,656,358 {6.0%), Sebastian with PULASKI
1,401,889 (5.4%} and Benton with 1,388,707 (5.4%). (25.0%)

BENTON (4.8%)
WASHINGTON {5.6%}

SEBASTIAN (6.3%)

GARLAND
(10.3%)

Regional Breakdown

Figure 3 is a map of the 12 Arkansas tourism regions,
showing their travel expenditures. Table 4 presents the
2014 travel impact data by region and county.

FIGURE 3
TOTAL TRAVEL EXPENDITURES
BY TOURISM REGION
2014
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Table 4 - Impact of Travel on Arkansas Tourism Regions by County - 2014 Preliminary”

TOTAL TRAVEL-
TRAVEL GENERATED
EXPENDITURES PAYROLL
COUNTY (Doliars) {Dallars)

NORTHWEST ARKANSAS

TRAVEL-
GENERATED
EMPLOYMENT
{obs)

TOTALS

I__OZARK GATEWAY

TRAVEL-
GENERATED
STATE TAX
(Dollars)

TRAVEL-
GENERATED
LOCAL TAX
{Dollars)

VISITORS
(Parzon-Trips)

388,71
957,429
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Table 4 - Impact of Travel on Arkansas Tourism Regions by County — 2014 Preliminary* (centinued)

TOTAL TAAVEL- TRAVEL- TRAVEL- TRAVEL-
TRAVEL GENERATED GENERATED GENERATED GENERATED
EXPENDITURES PAYROLL EMFLOYMENT STATE TAX LOCAL TAX VISITORS
GOUNTY {Dallars) {Dollars) {Jobs) {Dollars} (Doltars) (Person-Trips)

HEART OF ARKANSAS

TOTALS 252503,784 41,289,197 2,055 13,278,326

ARKANSAS’ SOQUTH

TOTALS 250020607 35,510,019 2,076 13,502,107 4595436 978413
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Table 4 — Impact of Travel on Arkansas Tourism Regions by County — 2014 Praliminary* [continugd)

TCTAL TRAVEL-

TRAVEL GENERATED
EXPENDITURES PAYROLL

[Doflars) {Dotlars)

COUNTY

Al KANSAS DELTA BYWAYS

689,041,956

'STATE TOTALS

THAVEL- TRAVEL- TRAVEL-
GENERATED GENERATED GENERATED
EMPLOYMENT STATE TAX LOCAL TAX

{Johs} (Dollars) {Oollars)

975_980

41 505 534

* Data are preliminary and will be revised when new benchmark is received.

Note: Some details may not add due to rounding.

VISITORS
(Person-Trips)
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During the first seven and a half months of 2014, the
Touriem Division received 119,137 requests for travel
information that were associated with the Toutism
Division’s Spring 2014 Advertising Campaign. A mail
survey, often referred to as a conversion study, was
conducted. Selected were 5,500 of the individuals
who made requests for travel information during the
campaign. This survey was used to determine how
many had actually visited Arkansas. Here are a few
major points from the analysis:

The overall conversion rate decreased to 41.7%
from 47.4% in 2013.

Average length of total trips increased significantly,
by 24.5%, or 6.1 nights in 2014 compared to

49 nights in 2013.

Total dollars spent increased by 18.1%, to $796.69.
Average dollars spent in Arkansas was $509.36,
15.6% more than 2013.

Average family income slightly decreased compared
. 1o last year, to $51,620.85 from $52,199.50 in 2013

+ Those who plan to visit Arkansas within the next
12 months decreased to 58.3% in 2014, compared
to 63.5% in 2013,

- The average reported length of time to receive an
Arkansas Vacation Planning Kit was 17.6 days,
slightly longer than 2013.

« Twenty percent visited the Arkansas website, down
from 34.2% in 2013.

. Interest in using the information recelved for reading

about lodging and attractions in 2014 may have
increased greatly from 2013. New recording

methods have made multipie selections possible.
This may account for the change.

. Financial considerations were the reason cited most
often for those unable to travel in Arkansas. Those
who listed financial considerations decreased to
28.7% in 2014, compared to 30.9% in 2013.

Table 5 summarizes responses for each guestion in both
the 2013 and 2014 surveys. To keep costs down, only a
limited number of media are surveyed each year. The
2014 Spring Conversion Study included 10 media. The
media is rotated annually so that most major media will
be surveyed within a two-year period. For a list of
publications surveyed to date, see Table 6. During the
campaign, the Tourism Division selected the following
sight magazines to be studied: AARF, Better Homes and
Gardens, Endless Vacation, Family Fun, Guideposts,
Midwest Living, Outside and Southern Living. One
newspaper project Preprint inserts and one television
project Engage TV were selected to be studied.

The results of the study, by publication, are contained
in Table 7. An assessment of each publication by an
index entitled the Ratio of Travel Expenditures to Cost
is given in Table 8. Figure 4 illustrates how Arkansas
information was used in planning trips, and Figure 5
compares reasons given in 2013 and 2014 for not
visiting Arkansas. Some publications have a higher
cost-per-inquiry than in previous years, and this can be
attributed to Increased frequency and/or larger ads. It is
important to note that ratio of travel expenditures to cost
is only one measurement.

FIGURE 4
HOW INFORMATION WAS USED N PLANNING
SPRING 2014
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FIGURE &
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WEATHER

= SPRING 2013 &2 SPRING 2014




Tahble 5 - Spring Conversion Study Summary, 2014 and 2013

QUESTION 2014 2013

anges between 2013 and 2014,

* New reporting methods allow more than one answer io be selected, which may account for ch
Source: 2014 and 2013 Conversion Studies, Arkansas Department of Parks and Tourism.
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Table B - Publications Surveyed and Convers
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Tahle & - Publications Surveyed and Conversion Rate by Year Surveyed (continued)
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Table 7~ 2614 Spring Conversion Study by Media
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Tabie 7- 2014 Spring Conversion Study by Media (cont
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ising Campaign

Tahle B - Ratio of Travel Expenditures Generated to the Cost of 2014 Spring Advert
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STUDY

The Arkansas Spring Internet Conversion Study it should be noted that those persons traveling through

The Arkansas Department of Parks and Tourism website  Arkansas to reach a final destination beyond the state

recelved 4,157,432 visits during the January through are also Included. This affects the totals, but no effort

August 15, 2014, Spring/Summer advertising campaign.  was made to separate them from other travelers, in

An Internet Conversion Study was conducted in October  order to maintain the Integrity of the data. Afl 50 states

2014. The entire available population was inciuded in and the District of Columbia are included in the survey.

this study. The survey instrument, along with a letter Foreign visitors are excluded.

from the Tourism Director, was emailed to 56,121

households during October 2014, The survey response » The top states of origin are shown in Figure 6 and

rate was 12.37% with 6,942 responses, Results are In Table 10. Leading the fist are Texas, Missour],

summarized below. Arkansas, lifinois and Cklahoma. These five states
account for 54.2% of the total.

+ Over three-fourths (78.6%) located the Arkansas + The median age of those stopping for assistance

_Department of Parks and Tourlsm website via either at Arkansas Welcome Centers during 2013 was
a search engine (54.3%) or website link (24.3%). 55.3 years.

+ 34.2 percent printed one or more pages from the + Travel parties stopping for assistance consisted of
website, down from 39.0% in Spring 2013, 72% family members traveling together and 27%

. 83.7% of respondents reported visiting Arkansas individual travelers.
during the last 12 months. « When asked the main purpose of their trip, those

« The average duration of the trip was 4.8 nights. surveyed responded in order of preference: visiting
Most (3.83 nights) of the irip was spent in Arkansas. friends or relatives (42%), sightseeing (16%j,

In 2013, trip duration was 4.8 nights, and those recreation {112%), business (10%), entertainment
spent in Arkansas was 3.7. {9%), family affalrs (7%) and other (5%).

« The median Spring expenditure per trip was + Those surveyed Indicated thelr trip lasted 6.8 nights,
$673.68, up 8.36% percent from $621.72 in 2013, with 3.3 {48.5%;} of those nights spent in Arkansas.
with $509.47 of the total spent in Arkansas, up + The majority {73%) considered the trip to be a
5.3% from $483.85 in 2013, vacation.

+ Those requesting that additional information be + The top five Arkansas counties listed as a final
sent to them received it in 12 days, well within the destination are Garland, Pulaski, Benton, Carroll
median trip planning time of 9.71 weeks, and Washington.

. QOver three-fourths (78.3%) reported visiting the
websites of other states.

+ 82.7 percent said they plan to visit Arkansas
withln the next 12 months.

+ The median reported family income in
Spring 2014 was $82,621, up 43.0%
from $57,773.32.

The Welcome Center Survey

The Welcome Center Survey is an ongoing
project initiated January 1, 1981, The purpose
of the survey is to gain insights into the nature
of Arkansas ravelers and thelr travel habits.
Survey forms are completed at all 13 Arkansas
State Welcome Centers. Every 50th iravel
party registered at each Genter is asked to be

included n the survey, and the sample size WELCOME GENTER sunﬁﬁgp 10 STATES OF ORIGIN
for 2014 was 10,811, Tabie 10 contains a 0%

comparison of the 2013 and 2014 Welcome
Center Surveys Summary.




Tahle 8 - PG14 Spring Internet Conversion Study

2014 2014 2014
VACATION SPECIALTY ALL 2013
QUESTION KIT ONLY BROCHURES AESPOMSES STUDY

Banner ad

arned Webs

2014 2014 ’ 2014
VACATION SPECIALTY 2014 BANNER 2014
KIT GNLY BROCHURES NEWSLETTER ADS KEYWORD RESPONSES

AlL 2013
STUDY
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Tabie 8 - 2014 Spring Internet Conversion Study (continued}

2014 2014 2014

VACATION SPECIALTY 2014 BANNER 2014 ALL 2093
KIT ONLY BROGHURES NEWSLETTER ADS KEYWORD RESPONSES STUBY

$685.80  $673.68  $621.72

Urpose
Visiting friends or relative

Making hotel/motel
reservation

59%
TN 59%

GA 33% GA 3.0%
KY 309 KY 30%
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Table 9 - 2014 Spring Internet Conversion Study {continued)

2014
VACATION
KIT ONLY

« Insufficient Response

96

2014
SPECIALTY 2014
BROCHURES NEWSLETTER

o
TN 5.6%

2014
BANNER
ADS

2014 ALL 2013
KEYWORD RESPONSES STUDY

4%
MS 3.1%

21.2%
35,




Tahle 10 - Comparisan of the 2014 and 2013 Welcome Center Surveys

TOP 15 STATES OF ORIGIN, 2014 AND 2013

2014
2014 PERCENT 2013 2013
RANK OF TOTAL RANK OF TOTAL

STATE OF ORIGIN

PURPOSE OF TRIP

v
Sightseeing
R
Business
e

2013 11.0%

METHOD OF CONTACTING DEPARTMENT
PRIOR TO TRIP

Did not contact
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Table 10 — Comparison of the 2014 and 2013 Welcome Center Surveys (eontinued)

NIGHTS SPENT IN ARKANSAS ACTIVITIES PARTICIPATED IN

Historic sites

VACATIONERS

2013 - 84%

TOP 10 ARKANSAS COUNTIES
AS FINAL DESTINATION
2054 213
A E EXPENDITURE PER TRIP
Pulaski 9 =

0013 - $847

Fulton WHAT MOST INFLUENCED TRIP

* Denotes less than 1 percent.
Note: Details may net add due to rounding.
Source: 2044 and 2013 Arkansas State Welcome Center Surveys.
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During 2014, a talented staff of travel consultants
assisted 816,553 visitors at the 13 Arkansas State
Waicome Centers. In addition fo providing customized
trave! information to visitors, the Welcome Centers
collect a wealth of marketing and research data. Figure 7
compares 2014 and 2013 visitor totals by month, Of
those who stopped for assistance, 49.9% were on
vacation, while 44.2% were passing through. "Reasons
for Travel” is summarized in Table 73 and by Figure 8.
The top five regions visited in Arkansas by those who
stopped for information were: Heart of Arkansas,
Northwest Arkansas, Diamond Lakes, Arkansas Delta
Byways and Western Arkansas’ Mountain Frontier.

FIGURE 7

WELGOME CENTER VISITORS BY MONTH 2013-2614
180,000
60,000
140,000 =
120,000 FB—

100,000 .
£0,600 |
60,000 |-

il AUG S 0 KOV DEC
M 2013 882014

FIGURE 8
WELCOME CENTER VISITORS BY REASONS FOR TRAVEL
2014

LOGA. TRAFFIC {43}

PASSING
THROUGH

el VACATION

(30%}

BUSINESS/STUDENT
%)

A very impartant indicator of the effectiveness of
Arkansas’s Welcome Centers is the estimated mileage
Increase that travel consultants track while assisting
visitors. Visitors seek out the experience and knowledge
available at the Welcome Centers and will aiter their
plans accordingly. And this becomes increased time and
money spent by the visitors. Travel Consuitants track the
estimated mileage increase of their efforts as a measure
of quantifying their impact. Travel Consuitants estimate
their impact on travel to increase total mileage in
Arkansas hy 3.2%.

United States visitors o Arkansas State Welcome
Centers decreased 2.1% In 2014, while foreign visitation
decreased 8.5% from 2013 totals. The top five countries
of origin and their percent of total foreign visitation are

ISTRATI

depicted in Figure 9. See Table 17 for the complete
breakdown of foreign visitors.

The Depariment of
Parks and Tourism
Central Office at

1 Gapitol Mall in Little
Rock is a working
14th Welcome Center
that answers phone
calls and mailed
requests providing
information on scenic,
historic and recreational points of interest within the
state for Arkansas travelers. In addition, this Welcome
Center serves as the reception area for the Arkansas
Department of Parks and Tourism central office.

Arkansas State Welcome Centers are jointly operated
by the Arkansas Department of Parks and Tourism and
the Arkansas Highway and Transportation Departrment.
See pages 58-59 for an update on the rebuilding
program currently in progress.

FIGURE 9
WELGOME CENTER FOREIGN VISITORS
TOP FIVE COUNTRIES 2013

OTHER (2436}

CANADA MEXICO {89}

(5396}
GERMANY (8%)

ENGLAND {425}
AUSTRALIA (3%)
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Table 11 - Welceme Center Summary Table 2014

Table 12 - Travel Part

ies Registered by Hours of Operation and Welcome Center 2014

168

SIVLOL

SYSNIEY
NI LN2dS
SAYQVIOL

SIHINBW HLUAS 1604
153m ANZHNE NYA

619'8Y%

ONMESNROD
TJIAVHL 40 1NS3Y
S QIAAYHL
ST NI ISYSRINI

YNV SONELS H3A ONIEdS FOYTIA - YNITEH M NOSIYvH 0avEod SNINGSD ITUA aTIA NOILYHEHO #0 SHNOH
“HYXEL WYQTis Q3ad HLOWIAYIN Er il “YNTT3H 13 -aH1Ag -NOLN3g

oy eg0L

SHOUSIA AS SATDIHA SHOLSIA STTIHIAN
GI3AvdL /SHOLISIA WLOL TELOL

SYSNWHIHY NI

SN THLOL

100



e Center 2014
Region and Welcome Center 2014

com

Table 13 - Visitors by Reasons for Travel and Wel
Tahle 14 - Visitors by Destination in Arkansas by
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ited and Welcome Center 2014

in Arkansas by Park Vis
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Visitors by State and Welcome Center 2014

Tahle 16~
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Table 16 — Vigitors by State and Welcome Center 2014 (continued)
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Tahle 17 ~ Foreign Visitors by Country and Welcome Center 2014
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Visitors by Country and Welcome Center 2014 (cont
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Tabla 17 ~ Forelgn Visitors by Country and Welcome Center 2014 {cont
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American Bird Conservancy: Hundreds of
thousands of birds could be collateral damage of
bigger wind turbines

BY MICHAEL PARR | Posted: Saturday, May 30,2015 12:15 am

When the Department of Energy released areport last
week championing the construction of larger, more-
powerful wind turbines, the wind industry
unsurprisingly greeted the news with enthusiasm.

By extending the “hub-height” of turbines up to 360
feet, the chief exccutive of the American Wind Energy
Association said, wind energy could expand to all 50
states. |

Wind turbine

Less ardent was the association’s response to well-
documented concerns over the half-million birds that ~ Industrial wind turbines spin on the

die each year from collisions with existing turbines: Oklahoma plain. The U.S. Department of
Some migrating birds, a spokesman said, fly too high Energy is championing larger turbines.
to be harmed by rotor blades. JOHN CLANTON/Tulsa World

Indeed. Some birds do fly very high in the sky. But far

more travel at the very altitudes that would put them at greatest risk of colliding with these taller
turbines. The risk is especially high during spring and fall, when migrating birds take to the skies in
billions, many traveling vast distances between their wintering and breeding grounds.

A new report this month from the U.S. Fish and Wildlife Service calls into question the wind
industry’s assertion that birds fly well above wind turbines” rotor blades. Using radar, researchers
examined fall migration at two locations in Michigan. They found that the greatest density of birds and
bats migrating at night occurred from 300 to 500 feet above ground. That’s almost directly at hub-
height for the new generation of giant turbines.

Birds and bats “don’t have fixed lanes up there in the sky,” says Jeff Gosse, regional energy
coordinator for the U.S. Fish and Wildlife Service in Bloomington, Minn., and the report’s principal
investigator. For instance, during poor weather, birds tend to fly lower, “As conditions change, they
will change their altitude, also. As the report indicates, many birds and bats are flying within the

current rofor swept zone.”

Before we rush to build thousands of turbines taller than many skyscrapers, with blade tips that often




spin in excess of 100 mph, we should pause to examine what we already know about turbines’ impacts
on wildlife. Concerns about birds -— and bats, which turbines also kill in large numbers — have not
gone unnoticed. (The Department of Energy report euphemistically acknowledges the need to address
“additional interactions with wildlife.”)

Yet we already know what these “interactions” are. While existing wind turbines kill hundreds of
thousands of birds annually, the projections are even more sobering: scientists have estimated that as
the number of turbines increases, they could kill more than a million birds each year by 2030.

Meanwhile, a new analysis released last week by American Bird Conservancy based on federal data
found that more than 30,000 turbines have been installed in areas critical to the survival of federally
protected birds — with an additional 50,000 turbines planned for construction in similar areas.

But there are steps we can take, Building wind turbines away from heavily traveled bird migration
routes such as the Atlantic coastline or in the Great Takes region would help to lessen the fatal
collisions. So would temporary shutdowns of turbines during peak migration periods in the spring and
fall.

Keeping turbines away from core habitat where imperiled birds breed is also important. Another new
study shows that Greater Prairie-Chickens — rare birds that gather each year for mating displays —
are more likely to abandon these courtship grounds when they are close to wind turbines.

These are all realistic goals. The Federal Aviation Administration, for instance, already uses a database
to make sure wind farms aren’t built in places where they would interfere with aircraft. The U.S. Fish
and Wildlife Service is well-equipped to do for birds and other wildlife what the FAA does for planes.
The agency’s biologists know where birds occur, how they migrate, and which areas harbor protected
species such as the California Condor and Whooping Crane. '

Developing renewable energy sources is important. But right now, our policies treat birds and other
wildlife as collateral damage in that quest. As the wind industry prepares to take turbines to new
heights, the death toll for birds will only intensify.

Science tells us our current approach to wind development is killing hundreds of thousands of birds

cach year. The good news is that we also have the tools to do better.

Michael Parr is vice president and chief conservation officer for the American Bird Conservancy.
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Stide 1

Item No. A-3
May 14, 2015

Good morning Mr. Chairman and Commissioners.

The Office of Etectric Reliability and the Office of Enforcement are pleased to present
the 2015 Summier Seasonal Assessment. This is staff’s annual opportunity to share our
summer outlook on the electricity and natural gas markets and reliability matters to
better inform the Commission’s understanding of current and future trends.

Please note that some information in this presentation comes from NERC's 2015
Summer Reliability Assessment which will be considered for approval by the Board of
Trustees this afternoon and still is subject to change.




Slide 2

These bullets reflect the key takeaways from today’s presentation.

Market conditions going into the summer will reflect the continued low natural gas
prices that have resulted from robust production, as well as the recovery of fuel
stockpiles at coal-fired power plants.

Regional electric system reserve margins are adequate, despite modest growth in
load, which is primarily attributable to increased industrial activity.

The historic drought in California and the West has entered its fourth year and is an
area of particular concern. This may lead to elevated energy prices; however, both
the NERC and the California 1SO have concluded that the current situation is not a
threat to reliability.
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Sourca: HOAR National Weather
Servica

Weather conditions are among the most important, yet difficult to predict, factors
affecting the energy markets. NOAA is forecasting potentially warmer than normat
temperatures across the West and the Southeast, with the greatest likelihood along
the West Coast. Below normal temperatures are forecasted for portions of Texas and
eastern New Mexico.

Citing the likely development of a moderate to strong El Nifio pattern, forecasters are
predicting a below average hurricane season for the Atlantic basin, with only three
hurricanes forecasted. By comparison, seven hurricanes is considered normal for a
season. Generally speaking, hurricanes do not have the same level of impact on the
US energy markets as they did several years ago, due to the substantial shift in
natural gas production from the Gulf of Mexico to onshore shale production.
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« Planned pipeline maintenance outage in New
England could impact capacity availability

The Energy Information Administration reported that power plant coal stockpiles have
been recovering since summer 2014; however, the forecasted stockpile levels are
expected to remain modest throughout 2015. In some regions, localized issues have
resulted in limited rebuilding of these stockpiles. If natural gas prices were to rise
during the summer, increased coal-fired generator output may result in coal supply
issues to reemerge in the Midwest.

The ongoing drought conditions in California and the West will limit the availability of
hydroelectric generation over the summer. We will discuss the drought in greater
detail later in this presentation.

in late August, 1ISO-NE may experience some impacts to the region’s natural gas-fired
generating fleet when Spectra Energy begins maintenance and expansion of the
Algonquin pipeline.
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EIA has forecast a 2.9 percent increase in electric demand from 2014, reflecting an
expected return to more typical conditions from last year’s unusually mild weather.
This compares to a weather adjusted increase of approxi mately 1 percent over last
year’s forecast. This growth is driven primarily by the commercial and industrial
sectors, as opposed to the residential sector, which is a reversal from the past few
years.

The historic correlation between economic growth and increased electrical demand
has weakened in many markets. A recent report by the NYISO attributed this
declining linkage to a combination of factors, including the expansion of energy
efficiency programs and growing impact of behind-the-meter generation, which
includes residential solar. If continued, this shift may further complicate the
forecasting of energy demand, based on economic growth.

Meanwhile, the total generating capacity in the U.S5. has decreased by about 3
percent, primarily because of increased coal generator retirements. This is a
continuation of the trend that was seen last year. In contrast to coal, NERC forecasts
an increase of approximately 3.5 GW in wind generation capacity over last year, or
approximately 6 percent and brings the national wind total to approximatety 65 GW.
NERC is also projecting a net increase of approximately 2 GW of installed utility-scale




solar capacity for this summer, though more solar generation is planned to come
online this summer.

One notable transmission project is the rebuilding of the 500 kV Susquehanna-
Roseland power line, which runs between Pennsylvania and New Jersey. It was placed
into service on May 11th and is expected to lower congestion and increase market
efficiency in this region of PJM.
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Data from NERC’s Summer Assessment indicates that reserve margins will be adequate
for all assessment areas this summer. This chart displays the reference reserve
margin levels for various markets and regions, along with the anticipated reserve
margins.

Resource adequacy is forecast to improve this summer in MISO, ERCOT and New York.
In ERCOT, a new load forecasting methodology that has resulted in higher available
wind capacity, coupled with new natural gas-fired capacity, have increased the
reserve marginfrom 15 to 15.6 percent. In New York, margins have aiso improved
because of repowered generation capacity and lower forecast demand.
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Seurca: Dardved from NERC data

The available generator capacity in WECC has increased by approximately 5 GW since
tast summer, with approximately 6 GW of additions and 1GW of retirements. These
additions include over 2 GW of solar and approximately 1 GW of wind resources.

In ERCOT, approximately 2 GW of natural gas and 2 GW of wind capacity have entered
commercial service since the last summer assessment. This includes the Panda Temple
2 natural gas combined cycle project and the Goldsmith peaker project with a
combined summer capacity of approximately 1 GW. '

Notably, in the Eastern Interconnection, the 615 MW Vermont Yankee Nuclear Power
Plant retired in late December 2014. This brings the total to five nuclear power
plants that have been decommissioned since 2012. While the loss of Vermont Yankee
leaves New England even more dependent upon natural gas, 178 MW of new energy
efficiency projects are expected to be in place this summer. Despite the loss of
Vermont Yankee, the grid operator forecasts adequate resources to meet demand.
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® Retrofits

The Mercury and Air Toxics Standards (MATS) rules took effect in April and require
advanced pollution controls on coal and oil-fired units larger than 25 MW, This has
caused units in MISO and PJM to make capital-intensive pollution control retrofits to
comply with the rule, as illustrated in this chart. While 5PP has not published
statistics that are similar to these regions, a recent Boston Pacific report,
commissioned by the SPP Board of Directors, indicated that 1.1 GW of generation was
expected to be retired as a result of EPA regulations.

Adding pollution controls increases the non-fuel operating and maintenance costs of
coal plants, but provides added flexibility to burn lower-cost, higher sulfur coal.
Many plants have elected to install pollution controls with comparatively lower
capital costs and higher variable O&M costs. This can increase total plant operating
costs by up to one-third, which is typically reflected in higher energy market offers or
directly incorporated in the retail rates of vertically integrated utilities. In a low
natural gas price and load growth environment, the MATS related costs were
uneconomic for many older and less efficient coal plants and many of these units
were retired. The closures have exceeded conventional generation replacements and
may result in lower reserve margins and increased transmission congestion in the
near-term, as well as a greater dependence upon natural gas for generation.
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Below average precipitation and warmer than normal temperatures left the West with
extremely low snowpack levels on April 1, the day at which snowpack traditionally
peaks. California’s snowpack fell to a record 5 percent of normat on April 1, reaching
historical lows for the second year in a row. However, reservoir levels in the state
rose over last year’s levels because of early snow melt and rain.

CAISO expects that the reduced hydro generation will be offset by moderate load
growth and 2.1 GW of new generation, of which 2 GW is solar. Solar generation now
exceeds 6 GW at its peak output. Additionally, new transmission upgrades in the San
Diego and Orange County areas will improve local resource adequacy. Staff will be
monitoring the load area around Fresno, which is typically served by significant
amounts of hydro generation. If the drought persists, power will need to be brought
in from other areas and could potentially result in increased transmission congestion
and elevated local power prices.

Snow pack was also below normal throughout the remainder of the West. For
example, in Washington, precipitation was near normal, at 101 percent of typical, but
warm temperatures kept snowpack from accumulating and was only 22 percent of
normal on April 1. '




Lastly, these conditions may create challenges during California’s fire season, as there
may be a dramatically increased risk of wildfire activity, which has the potential to
affect power grid operations. Lastly, these conditions may create challenges during
California’s fire season, as there may be a dramatically increased risk of wildfire
activity, which has the potential to affect power grid operations. :
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Demand response has traditionally been a summer resource to shave peaks on hot
days or during other periods of stress. This chart shows participation in the capacity-
based demand response (DR) programs in the three Northeastern RTOs. The colored
bars indicate the actual amounts of enrolled demand response capacity, which have
fallen in each of the regions from last year. This has occurred most notably in PJM,
which has the largest of these programs, dropping by nearly 2,500 MW. Additionally,
the current 6,900 MW of participation is less than half of the original 14,800 MW of DR
that cleared in the forward capacity auction that was held in 2012, for the 2015/16
capability period. This reduction occurred when a substantial number of market
participants traded away these positions in the RTO's capacity reconfiguration
auctions and through other transactions.

In the NYISO and ISO-NE, the reductions were much more modest than in PJM, in
terms of both megawatts and percentage of cleared capacity. In the case of New
York, the amount of DR fell by 65 MW or 5 percent, and in New England it was 62 MW
or 9 percent,

Last summer, there were no activations of the capacity based DR programs in these
regions, primarily because of the mild weather and moderate system conditions.




However, if above normal temperatures occur this summer, we could expect to see
demand response resources activated and dispatched in the real-time energy markets.
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Forward prices are not a predictor of actual prices, but reflect the cost of hedging
market risk and can help us understand market dynamics.

Going into the summer, the average Nymex futures price for June through August is
$2.89/MMBtu, which is 40 percent tower than in 2014. This is consistent across the
country, with the Boston area’s Algonquin Citygate showing the largest differential, at
46 percent below last year, and averaging $2.96/MMBtu for the summer. This can be
attributed to a 5.7 percent year-on-year increase in natural gas production and
storage inventories that are 71 percent higher than in 2014, or 4 percent below the 5-
year average.

The injection season began on April 3 with 1.5 Tcf of natural gas in storage, 79
percent above last year. Since then, weekly injections have averaged 65 Bcf, versus
47 Bef last year. If injections continue at this rate, inventories could set a new record
by the end of the injection season on October 31.
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With summer futures prices below $3.00/MMBtu in most regions, natural gas is
expected to be competitive with coal on a $/MMBtu basis, when adjusted for the
relative efficiency of natural gas versus coal-fired electric generation units. The only
region where summer futures are above $3.00/MMBtu is Northern California; however,
since the region has no coal-fired plants, it will not experience any coal-to-gas
switching.

Any further downward price pressure would give natural gas an even greater
advantage in the supply stack and is comparable to 2012, when the Henry Hub price
dropped to the lowest level in over ten years, averaging 52.65/MMBtu. According to
industry estimates, this resulted in 5.1 Bcfd coal-to-gas fuel switching. Estimates for
this summer indicate that a $2.50/MMBtu natural gas price could result in 4-5 Bcfd of
incremental natural gas demand from power generators.
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Similar to natural gas, forward peak power prices are down by an average of 24
percent from this time last year. By region, this ranges from down 34 percent at the
ISO-NE internal hub to down 13 percent at the Mid-Columbia hub, reflective worsening
drought conditions in the Pacific Northwest. These price changes are further driven

by regional differences in generating resources, fuel input costs, and other market
fundamentals.
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In November, PJM and NYISO implemented Coordinated Transaction Scheduling, which
provides market participants with the option to submit intra-hour bids between the
two regions. These 15-minute transactions are an additional way trade power
between these RTOs and represent approximately 5 percent of the total flows
between the two regions, They are based on forward-looking prices, as determined
by PJM and the NYISO’s dispatch and real-time commitment tools. CTS transactions
are intended to improve the overall efficiency of electricity sales between the regions
by allowing market participants to access the least-cost source of power, thus helping
to lower the combined energy production costs of both RTOs.

This graphic depicts the timelines of the typical hour-ahead, or non-CTS, transaction
as well as the new CTS transaction. The major difference between the two is that the
CTS transaction is finalized 15 minutes before the actual flow of power, which
increases the likelihood that a transaction will be economically efficient, or flowing
from a region with lower prices to one with higher prices. Additionally, CTS integrates
both the bid evaluation and checkout processes, which reduces the potential for a
transaction to be scheduled, but subsequently cancelled.

CTS transactions have been economic in the vast majority of instances, averaging 83
percent of the time since their inception in November. By comparison, non-CTS




trades were only economic 56 percent of the time in 2014. Staff will be monitoring
the volumes and pricing trends of the CTS transactions over the course of this
summer.




Slide 15

. 'FLB‘I LMP rﬁafkets-m SPP and MISO South enter
their second summer

Significant changes have recently been made in both the structure and operation of
the wholesale power markets.

The California ISO Energy Imbalance Market started in November and will be entering
its first summer. The EIM enables entities with balancing authority areas outside of
the CAISO to voluntarily take part in the imbalance energy portion of the CAISO real-
time market, alongside participants from within the CAISO balancing area. This
market provides services to five western states served by PacifiCorp.

This will be the first summer where 1SO-NE makes use of hourly offers in its market.
Hourly offers were initiated in December and allow resource owners to submit up to
24 separate hourly offers for the following day, and to allow participants to update
their offers during the operating day. Previously, resources were limited to a single
offer for all hours of the following day, and were only provided with a single
opportunity to revise the offer before the operating day. Additionally, resources could
not alter their offers during the operating day. The ISO has also enabled resources to
submit negative offers as low as -$150 per MW/hour. This is intended to improve
price signals to resource owners to reduce output or shut down when consumer
demand is low and there is a risk of excess generation. This should help to enhance
reliability and efficiency during periods of system-wide stress.




The operation of MISO South, as part of the greater MISO footprint, will enter its

second summer this year. Similarly, SPP has completed its first full-year of operating
a full nodal market in March.

Staff will be monitoring these developments and market performance to assess any
implications that may arise under this summer’s peak load conditions.
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Item No. A-3
May 14, 2015

This concludes staff’s assessment. A copy of this presentation will be posted on the
Commission’s website. Thank you,
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Overview

This document presents the scope and schedule of work for the Integrated Transmission Planning
(ITP) 10-Year Assessment. This document will be reviewed by the Transmission Working Group
(TWG) and the Economic Studies Working Group (ESWQ) beginning May 2013, with the
expectation of approvals from the Market Operations and Policy Committee (MOPC) and the Board
of Directors (BOD) in October 2013. The assessment begins in July 2013 and is an 18-month study
scheduled to be finalized in January 2015.
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Objective

The 2015 ITP 10-Year Assessment (ITP10) is a value-based planning approach that will analyze the
10-year out Transmission System and identify 100 kV and above solutions to needs stemming from
multiple sources: (a) needs identified in the reliability analysis of the 69 kV and above system, (b}
needs identified to meet projected renewable policy mandates and goals, (¢) needs arising from
transmission system congestion, and (d) needs arising from instability of the transmission system.

The 2015 ITP10 will be utilized in integrating the 2013 TTP20 with the 100 kV and above facilities
to incorporate such needs as the following: a) resolving criteria violations; b) mitigating known or
foreseen congestion; ¢) meeting projected policy mandates and goals; d) improving access to
markets; d) the staging of transmission expansion. This assessment is not intended to review each
consecutive year in the planning horizon, but only the horizon year.
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Stakeholder Proc'ess

Working Group Involvement

The 2015 ITP10 will be vetted through the SPP working groups. The ESWG will oversee the
economic portions of the 2015 ITP10 and all related data and assumptions. The TWG will oversee
the reliability portions of the 2015 ITP10 and all related data and assumptions. The following items
will be discussed at the respective working groups:

Regional Cost Allocation Review Rask Force (RARTF)

A regional cost allocation review will be performed in conjunction with the ITP10 process to
identify potential project solutions to mitigate Benefit inequities which exist in certain zones.

Transmission Working Group (TWG), Model Development Working Group
(MDWG)

The TWG and/or the MDWG will be responsible for reviewing the data and results for the following
items:

1) Scope

2) Futures - Approval

3) Load Forecast — Peak Demand

4) Steady State Models

5) Constraint Review

6) Reliability Assessment

7) Stability Assessment

8) Transmission Plan Development

9) Benefit Metrics

10} Report
Economic Studies Working Group (ESWG)
The ESWG will be responsible for reviewing the data and results for the following items:

1) Scope

2) Futures — Development and Approval

3) Policy Survey

4) Load Forecast - Energy

5) Generator Review

2015 ITP10 Scope
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6) Resource Plan and Siting
7) Economic Modeling Assumpiions
&) Policy Assessment |
9) Economic Assessment
10) Transmission Plan Development
11) Benefit Metrics
12) Sensitivities
13) Report
Markets and Operations Policy Committee (MOPC)
The MOPC will be sought for endorsement of the following items:
1) Scope
2) Futures
3) Policy-Driven Decisions
4) Metrics
5) Report
Strategic Planning Committee (SPC) |

The SPC will be sought for endorsement of the following items:

1) Futures

Seams Steering Committee (SSC)
The SSC will be responsible for the review of the following item:

1) Seams Impacts

Regional State Committee (RSC)
The RSC will be responsible for the following items:
1) Approve Cost Allocation

2) Review the final Report and endorse as appropriate
Board of Directors (BOD)
The BOD will approve the following items:

1} Transmission Plan

2015 ITP10 Scope
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2) Cost and Benefit Allocation

3) Report
The final 2015 TTP10 Report will be approved by the BOD.

Stakeholder Reviews
The following is a list of reviews to be provided by stakeholders during the 2015 ITP10 study:

Load Forecast Review

Projected peak load per area for the year 2019 and 2024 will be submitted by the modeling contacts
for the development of a peak 2019 and 2024 model. Energy per arca for 2019 and 2024 will be
obtained from publicly available sources and reviewed and updated by stakeholders. Stakeholders
will review projected peak load and energy per area. Peak load and energy will also be identified for
load serving entities within SPP RTO areas (for example, Hastings Utilities and City of Grand Island
load will be reviewed by NPPD).

Policy Survey

Stakeholders will provide feedback through a survey, conducted by the ESWG, on current and
planned renewable generation plants.

Generation Resource Plan Review

ESWG will review the data for all generators added to the model as part of the 2015 ITP10 resource
plan. This will include conventional and renewable generation, The review will focus on the siting
and capacity of new units. For conventional generation, the zonal demand and capacity figures will
be provided, as well as expected capacity margins for 2024. For renewable generation, the siting,
capacity, and average capacity factor of each new resource will be provided. This will include
resources identified as a part of the Policy Survey and may include renewable resources identified by
the resource planning software.

Economic Model Review

ESWG will be provided with model data indicating generators and the parameters used in the
economic model. Non-confidential parameters such as maximum capacity, ramp rates, O&M costs,
etc. will be provided for review. For confidential parameters, such as heat rates, publicly available
data will be utilized. However, resource owners may modify the publicly available data to more
accurately model their generator’s characteristics as appropriate.

Constraint Assessment Review

A list of constraints will be developed to be used in the economic dispatch, as detailed in the
Constraint Review Section below. The constraints will be provided to the TWG for review; they
will approve the final list of constraints to use, as well as the associated constraint ratings.

Power Flow Model Review

TWG and MDWG will review the economically-dispatched power flow models and provide
feedback. The review will focus on the reactive needs.
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Project Development Request

Stakeholders will be asked to provide suggestions on projects they believe should be analyzed in the
study. All stakcholder-submitted project requests will be analyzed to assess the project’s potential to
meet needs. This includes reliability, economic, and policy needs as detailed in the Analysis Section
of this document.
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Study Process

1. The futures will be selected and assumptions refined through the various stakeholder groups
(ESWG, TWG, MOPC, RSC).

2. The ESWG will oversee the development of the economic models that incorporate the
assumptions developed in step #1 above, including review of data and results. Similarly, the
TWG will oversee the development of the power flow and stability models used in this analysis,
including a summer peak case and an off peak case. These will be developed through the existing
SPP Planning Model Process via the MDWG.

3. Constraints will be developed through the identification of congested facilities and by
performing transfer analyses. All constraints will be 100 kV and above facilities for 100 kV and
above facility outages within SPP and first tier neighbor systems.

4. Staff will perform an initial AC analysis using applicable NERC Reliability Standards and SPP
Criteria on power flow models that represent the applicable load profiles and generation dispatch
associated with each future. The assessments will be limited to the planning horizon year. All
facilities 69 kV and above in the models will be monitored within SPP and the first-tier for this
analysis as a means to determine 100 kV and above solutions for SPP to the problems identified.
The TWG will review the results.

5. Concurrently, an economic assessment will be performed to analyze congested facilities on the
SPP Transmission System. This will be done using a security constrained unit commitment
(SCUC) and security constrained economic dispatch (SCED) model over 8,784 consecutive
hours.

6. 100 kV and above solutions to criteria violations, policy requirements, and/or congested facilities
will be identified with input from stakeholders and coordinated as applicable with SPP
neighbors. Staff will request suggestions for solutions from stakeholders and perform a
preliminary assessment of benefits for these projects. During this phase, Staff will coordinate
solutions with the AG and GI Study processes to best accommodate the high-demand areas for
the SPP transmission system footprint. Issues identified that are not resolved with 100 kV and
above solutions will be deferred to ITP Near-Term Assessments for resolution.

7. A check will be performed to determine if projects identified in the 2013 ITP20 will eliminate or
defer any projects identified in the 2015 ITP10. This check will be performed by replacing lower
voltage solutions with the higher voltage solutions identified in the 2013 ITP20 and re-running
the economic and contingency analysis, The economic analysis will include calculating benefit
and cost for each alternative.
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8. A follow-up analysis will be performed by Staff repeating the steps above on the identified
solutions to validate the solutions and check for any additional criteria violations and/or
congested facilities that may have been created.

9. A sensitivity analysis will be performed on the recommended portfolio to assess how versatile
the plan is in handling a range of uncertainties.

10. Benetit metrics will be calculated for the recommended portfolio on each future,
11. A 40-year financial analysis will be conducted on the recommended portfolio.

12. Stability analyses will be conducted on the recommended portfolio to determine if voltage
stability requirements for the region are met. Dynamic stability analysis will be performed on the
Business As Usual Future. A wind transfer voltage stability analysis will be performed on each
future.

20151ITP10 Scope
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Data inputs

Economic

The analysis for the 2015 ITP10 will utilize engineering models to facilitate the development of long
range transmission plans. One set of models will be the economic models used to produce a market
based resource dispatch used in the analysis. These models require certain assumptions regarding
generation resources, parameters, and locations (detailed in the following sections). The output of
these models will allow engineers to identify the appropriate transmission additions needed from an
economic perspective. This output can also be used to determine deliverability of the resources to
market used in the analysis.

The major assumptions needed to construct the economic models are detailed below and contain, but
are not limited to: market structure, load forecasts, resource forecasts and parameters, transmission
topology, renewable assumptions, fuel pricing and availability, etc. Once these assumptions are input
into the model, it will perform a security constrained unit commitment (SCUC) and security
constrained economic dispatch (SCED).

The following sections detail the parameters to be used in the economic portion of modeling.

Market Structure

SPP anticipates implementing its Integrated Marketplace and Consolidated Balancing Authority
(CBA) in March 2014. The Integrated Marketplace and CBA will be baseline assumptions for the
analysis.

Futures
Future 1: Business as Usual

This future will include all statutory/regulatory renewable mandates and goals as well as other
energy or capacity as identified in the policy survey, load growth projected by load serving entities
through the MDWG model development process, and the impacts of existing regulations. This future
assumes no major changes to policies that are currently in place.

Future 2: Decreqased Base Load Capacity

This future will consider factors that could drive a reduction in existing generation. It will include

all assumptions from the Business as Usual future with a decrease in existing base load generation

capacity. This future will retire coal units less than 200 MW, reduce hydro capacity 20% across the

board, and utilize the Palmer Drought Severity Index for an average of August 1934 and August

2012 to simulate a reduction in existing capacity affected by drought conditions: 10% under

moderate, 15% under severe, and 20% under extreme. These target reductions may be adjusted
-based on locational and operational characteristics within each zone.

Load Forecasts

The study will require load forecasts for SPP members and non-members within the SPP footprint,
as well as areas outside of the SPP footprint, for the year 2019 and 2024. SPP Staff queries its

2015 ITP10 Scope
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members through the MDWG for applicable load forecasts to use in each of the zones for the
modeling footprint. The base model will also include additional load expected in the SPP region.
This load will include a 50/50 forecast from the High Priority Incremental Load Study (HPILS) and
will be vetted through the ESWG and the TWG. Energy forecasts will be provided by the ESWG
and other contacts. Load shapes will be obtained from publicly available data for the typical load
projections and requested from stakeholders for the HIPILS loads. Load shapes will be
benchmarked as detailed in the Benchmarking Section,

For load forecasts outside of the SPP footprint, SPP will request load forecasts from SPP tier 1
neighbors. If data is not provided, publicly available data will be utilized as the source of the load
forecasts, where available. If unavailable, publicly available information on projected load growth
will be extrapolated to develop a representation for load expected in the study timeframe.

Resource Plan

A generation resource plan for 2019 and 2024 will be developed for use in the study for each future.
This resource plan will include both renewable and conventional generation. Additionally, new
renewable and conventional generation resources will be sited as detailed below.

Each SPP RTO load serving member must meet the current 12% capacity margin requirement
outlined in SPP Criteria 2.1.9. The siting of new generation in the resource plan will target a 12%
capacity margin for each zone. Capacity needs will be identified for each future for 2019 and 2024.

Renewable generation, for the purposes of this study, includes hydro, wind, solar, and bio-fuel.
Designated renewable resources will be identified through the policy survey. Additional renewables
will be included in the plans, as needed, to meet the renewable projections, as supplied by the Policy
Survey. Additional renewables identified by the resource planning software may also be included.
The renewable ownership designations will be reviewed by stakeholders and posted on SPP.org.

SPP tier 1 neighbors will be provided the opportunity to provide feedback and input into the
generation resource plan for their area.

System Topology

The focus of the Study is to develop a comprehensive, flexible, and cost-effective transmission
expansion plan to meet the requirements of the SPP footprint under various futures,

Power flow models will be required for the Study for both the economic and reliability assessments.
The starting point of these power flow models will be the latest MDWG information from Model on
Demand™, which includes the current projects from the latest SPP Transmission Expansion Plan
(STEP). These power flow models will serve as an input into the economic (production) modeling
program to develop a market based economic dispatch for the system.

Two new DC interconnections, the Tres Amigas DC Tie and the Clean Line Plains & Eastern
project, will be included in the models for sensitivity analysis only.

Economic Model Generation Parameters

The generation parameters (Startup cost, operating costs, Min/Max Operating Levels, etc.) will be
updated by the ESWG as part of the economic model review.

2015T1TP10 Scope
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Renewables

Renewable generation, primarily wind, hydro, and solar, operate as energy resources that will
require the development of hourly generation profiles for individual plants based on historical data
or modeled time-series wind speed datasets. These generation profiles will be time-synchronized
with coincident historical load shapes. The economic dispatch model will attempt to realistically
model renewable generation curtailment, based on expected market conditions and reliability
requirements. A curtailment price consistent with the variable O&M cost will be used to simulate
the behavior of the wind generation within the Security Constrained Economic Dispatch (SCED).
The ESWG will review the behavior and costs of the renewable generation against appropriate
benchmarks.

Siting

The expected location of future generation will be considered in areas with appropriate potential.
These sites will be further developed and refined as a subset of those selected in the 2013 ITP20

study, as appropriate for the futures of this study. SPP will request that tier 1 neighbors provide

siting based on SPP’s identification of capacity needs from the resource plan. If siting is not
provided, SPP will site new generation.

DC Ties and Lines

DC ties and lines connect SPP to the WECC and ERCOT and Eastern Interconnect systems.
Confirmed long-term firm transmission service will be used as a basis for modeling the flow levels
of DC ties and lines. Hourly profiles will be developed based on 3-year historical flows on the DC
facilities, limited to boundaries of existing long-term firm service commitments. The hourly profiles
will be vetted with ESWG and TWG, The cost of energy purchases and sales across the DC ties will
be calculated using the hourly average zonal generation locational marginal price of each utility
owner multiplied by their ownership share of the output. No curtailment price will be assumed for
the long-term firm service profile. For those DC ties or lines with no confirmed long-term firm
transmission service, Staff will model no flow across the DC ties and lines.

Fuel Prices

Fuel forecasts will be utilized in the resource planning, production cost modeling, and benefit metric
calculations. Fuel prices for coal, oil, and uranium, including transportation costs, will be forecasted
for the 2024 study year based upon the latest Ventyx Reference Case available at the onset of the
study. NYMEX futures will be utilized for natural gas prices, out to the latest year for which the
futures are available. For natural gas prices beyond this year, growth rates from the DOE Annual
Energy Outlook will be utilized. The specific NYMEX and DOE numbers will be developed during
the resource planning phase of the study and then locked down for the remainder of the study.

Environmental Policy

Emission price forecasts for SOz, NOx, and CO, for the 2024 study year will be based upon the latest
Ventyx Reference Case data available at the onset of the study.

2015 ITP10 Scope
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Policy Survey

A policy survey will be administered by the ESWG and will be used by stakeholders to provide
assumptions regarding specific renewables information. The previous rencwables surveys will be
used as a reference for development of the current survey. The survey will contain, at a minimum,
the following information:

¢ Name, zone, and capacity for all specific renewable sites that are in-service or expected to be
in-service by the end of 2014;

» Renewable energy totals for 2024 and 2019 based on state and utility mandates, goals, and
other utility company policy;

For all renewable sites in the models, the renewable energy output for each hour of the year will be
based on the maximum capacity provided in the survey. Capacity factors and hourly profiles will be
based on expected or historical behavior. Calculations for policy requirements will incorporate
stakeholder specific inputs, and capacity factors for wind used in the Study will be based on NREL
wind profiles that cotrespond to a similar location as the wind site and are based on historical
weather patterns. For new wind sited to meet the requirements of the Policy Survey and resource
plan, a 15% increase will be applied to the existing capacity factors being utilized for each of the
NREL sites.

Hurdle Rates

Hurdle rates will be utilized in the economic model between SPP and neighboring systems to help
keep imports and exports at a reasonable exchange levels. Hurdle rates for imports and exports
between SPP and other entities will be determined during the benchmarking process.

Hurdle rates between non-SPP entities will be set as needed to model minimal and reasonable
exchange between these entities.

Benchmarking

After all assumptions and data are included in the economic model, it will be benchmarked against
historical system behavior. This benchmarking will be used to assess the reasonability of the
simulations.

In order to complete the 2015 ITP10 benchmarking effort, a model will be developed based upon the
year 2013. Simulation results from that economic model will be compared with historical statistics
and measurements from the SPP real time data, NERC data, and the Energy Information
Administration data.

The ESWG will review the benchmarking data as part of the model review process. Specific
benchmarks will include some or all of the following: capacity factor by unit type, generation by unit
category, maintenance outages, load shapes, renewable generation profiles, operating, and spinning
reserve levels, coal transportation costs, system Locational Marginal Prices (LMPs), flowgate
loading, production costs, generation dispatch order, and zonal purchases and sales.

2015 1TP10 Scope
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Steady State

Being that SPP will implement its Integrated Marketplace and CBA in 2014, power flow models
with a market dispatch under coincident peak load and off peak load will be developed.

Steady state analysis will be conducted using output from the economic models as a starting
reference for load and generation dispatch. These models will be utilized in additional engineering
tools in order to conduct an assessment to determine the SPP system’s voltage and thermal impacts.
This steady state assessment is detailed in sections below.

Load

The load density and distribution for the steady state analysis will be reviewed by the MDWG.
Resource obligations will be determined for the footprint taking into consideration what load is
industrial, non-scalable type loads and which load grows over time. The MDWG, TWG, and ESWG
provide collaborative feedback into the determination of this impact. The load used in the steady
state analysis will be the same as that used in the economic model as described in Section: System
Topology.

Generation Resources

The generating resources determined through Section A.I1l: Resource Plan will be added to the
power flow. Each future will contain a different subset of generation resources and correspond to a
unique power flow case. These generating resources will be reviewed by the ESWG and will
correspond to the economic analysis conducted for the Study.

Steady-State System Topology

The topology used in the steady state analysis will be the same as that used in the economic model as
described in Section: System Topology.

Exports/Imports to First Tier

The exports/imports used in the steady state analysis between SPP and neighboring AC systems will
be determined by the economic dispatch model. Exports and imports between DC interconnections
will be based on historical hourly scheduling of long-term firm transmission service. This economic
exchange of energy between neighboring systems will be modeled for the steady state analysis.

Market Dispatch

The economic models will be used to determing hourly load profiles and generation dispatch for the
* steady state analysis. The generation dispatch and corresponding hourly profiles will be mapped
from the economic model to the reliability power flow model.
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Analysis

Define Constraints

To identify which constraints are applicable in 2024, Staff will begin by reviewing the existing
NERC Book of Flowgates (BoF) to determine additions or deletions from the list of constraints
(event file) for the economic model. Staff will perform additional analysis using Power Analytics
and Trading Tool (PAT) to identify the top constraints by congestion costs (average shadow price
times the number of constrained hours) on the system for 8,784 hours. These additional constraints
will be reviewed and approved by TWG. The following items will be considered in the analysis:

- The initial constraint list will be the then-current Bol

- Constraints studies will be run over 8,784 hours (1 year)

- This analysis will use the 2024 economic model(s) for each future
- Contingencies 100 kV and above in SPP and first-tier

- Monitored elements 100 kV and above in SPP and first-tier

- Unless other information is available, each constraint’s rating will be selected based upon the
applicable Rating A (normal rating)} or Rating B (emergency rating) in the power flow model.

Needs Assessments

The reliability, policy, and economic needs of the system will be identified in each future in order to
develop a transmission portfolio for each future. Each analysis will be performed in parallel to
determine all needs across the system in 2024, All needs indentified in the assessments below will be
evaluated by Staff for potential consideration in the interregional planning process pursuant to the
requirements of Order 1000.

Economic Assessment

The economic needs of the system will be identified in each future in order to develop a portfolio for
each future. All of the system needs will be identified through the use of a SCUC & SCED
simulation that accounts for 8,784 hours representing each hour of the year 2024.

The SCED will determine nodal Locational Marginal Prices (LMPs) while dispatching the
generation economically. The LMPs, among other cost components, reflect the congestion
occurring on the power gtid’s binding constraints. System congestion will be identified in each of
the 8,784 hours. A list of binding constraints will be developed for each future and ranked based
upon the average shadow price associated with each constraint. The top twenty constraints based
upon this ranking will be identified as economic needs. This list may be modified, subject to ESWG
review and approval. :
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Policy Assessment

The policy needs of the system will also be identified for each future in order to develop a portfolio
for each future. All of the system needs will be identified through the use of a SCUC & SCED
simulation that accounts for 8,784 hours representing each hour of the year 2024, Renewable
generation may experience the effects of congestion and be curtailed by the SCED. Shortfall in the
achievement of the renewable requirements of each future due to this curtailment will be identified.
Renewable resources that experience an annual energy output of less than the statutory/regulatory
mandate or goal will be identified as policy needs. The required energy is based on maximum
capacity, capacity factor, and generation profile.

Steady State Assessment

The steady state assessment will use 2024 summer peak and high wind with low load (off peak)
models based on a market dispatch. Each future will be evaluated for the same peak and off peak
hours. An N-1 contingency analysis will be conducted on each future for the peak and off peak
cases. All SPP and first tier facilities 69 kV and above will be monitored for this analysis in
development of 100 kV and above solutions.

The non-converged contingencies will be reviewed.

Stability Assessment

Dynamic stability analysis will be conducted on the final recommended portfolio for the Business as
Usual future to assess transient voltage recovery. It will be conducted on the off peak model
simulating the 2013 TPL Category B and C contingencies identified by members and additional
contingencies identified by Staff through the Fast Fault Screening tool. TWG will review and
approve Staff identified contingencies for further analysis.

A voltage stability assessment will be conducted on each future using the recommended final
portfolio to assess the transfer limit (MW) due to transfer of wind west to east across the SPP
footprint. These must be determined by examining voltage performance during power transfer into a
load area or across an interface. The stability assessment consists of a wind dispatch analysisto
determine if the dispatched wind generation in the 2015 ITP10 2024 summer peak models in all
futures can be dispatched without the occurrence of voltage collapse or thermal violations.

Solution Development

Staff will solicit stakeholders for possible solutions to the needs. A pool of possible solutions will be
used to mitigate the economic, reliability, and policy needs in creating the 2015 ITP10 transmission
plan. This pool of solutions will come from transmission service studies, generation interconnection
studies, previous I'TP studies, and stakeholder input. Solutions developed could meet more than one
need (i.e. economic, policy, and/or reliability needs) and will be classified as project types based on
the criterja outlined below. To the extent benefit to cost deficient zones are identified as a result of
the Regional Cost Allocation Review, remedies will be evaluated and recommended by Staff, in
coordination with the deficient zones and appropriate stakeholder groups, as part of the 2015 ITP10
analysis as appropriate.

Based on the criteria below, Staff will develop a plan for each future. Staff will then consolidate the
projects from each future into a recommended plan.

2015 ITP10 Scope
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Economic Project Solutions

Economic projects will be developed and evaluated based upon how well they mitigate congestion.
Any economic project with a one-year B/C ratio of 0.9 or greater will be included for further

evaluation.

Economic seams projects will be initially evaluated and considered under the assumption that the
project would be cost shared with an SPP neighbor, with SPP paying for 80% of the cost and the
neighbor paying 20% of the cost. As the evaluation progresses and the SPP neighbor identifies the
level with which the transmission project benefits them, then the cost percentages should be updated
o a more accurate reflection of the benefit distribution.

Policy Project Solutions

Policy projects will be developed and evaluated based upon how well they mitigate curtailment of
renewable energy required by the regulatory/statutory mandates and goals as defined by the 2015
ITP10 policy survey. Any policy project that helps to mitigate curtailment of renewable
requirements will be included for further evaluation.

Reliability Project Solutions

Reliability projects will be developed and evaluated based upon how well they mitigate member
criteria violations for the peak and off peak hours.

Interregional Considerations

Seams projects will be considered as part of the 2015 ITP10 study and expansion plan as potential
solutions, and SPP will collaborate with neighboring entities regarding the identified needs, benefits,
potential solutions, and costs. For the neighbors that SPP has an agreement with, joint coordination
will be done in accordance with that agreement.

Final Recommended Portfolio

Reliability, policy, and economic solutions will be grouped together and refined to create a portfolio
for each future. The grouping of projects will be evaluated for redundancies. If, for example, a
reliability project is similar to a policy project, the two projects will be evaluated to see which
project meets both the reliability need and the policy need in the most cost effective way, while the
other project is then discarded. The final portfolio for each future will be consolidated into a single
portfolio. The consolidation will be based on the following criteria: Economic projects with a 1-year
B/C ratio greater than 0.9 in Future 1 will be included in the consolidated portfolio. Economic
projects with a 1-year B/C ratio greater than 0.7 in Future 1, but that also have a 1-year B/C ratio
greater than 0.9 in Future 2 will also be included in the consolidated portfolio.

Policy projects will be included in the consolidated portfolio if they meet a policy need in Future 1.

Reliability projects will be included in the consolidated portfolio if they mitigate a thermal/voltage
violation in Future 1. A Future 2 reliability project will be included if it mitigates a thermal
violation in Future 2 and mitigates loading above a 90% threshold in Future 1. A Future 2 project
that mitigates a voltage limit violation in Future 2 and voltage below 0.92 pu in Future 1will also be

2015 ITP10 Scope

20




Southwest Power Pool, Inc.

included in the consolidated portfolio. Thermal and voltage violations are defined by SPP Criteria
and local Transmission Owner criteria.

Additionally, projects with significant potential value may be selected to be part of the consolidated
portfolio. SPP Staff can request additional projects be included in the consolidated portfolio, but they
will be required to present the project and justification to the appropriate stakeholder groups and
obtain approval from those groups. '

Forty-Year Financial Analysis

The 2015 ITP10 shall assess the cost effectiveness of the recommended portfolio over a forty-year
time horizon in accordance with Section 111.3.c of Attachment O of the SPP OATT. To estimate the
benefits over 40 years, Adjusted Production Cost (APC) savings will be calculated for the two model
years developed, 2019 and 2024. The slope between the selected points will be used to extrapolate
the benefits beyond 2024 over a 40 year timeframe. The costs will be calculated using the formula
for Annual Transmission Revenue Requirement (ATRR). The total benefits and costs will be
reported in net present value (NPV) dollars.

Benefit and impact calculations will be made on a Regional, Zonal, and State basis. State values will
be extrapolated from the zonal costs and benefits. Many zones are only in one state. For those zones
that are only in one state, their full portion of both costs and benefits will be allocated to the state.
For zones crossing state borders, their portion of both costs and benefits will be allocated to each
state based on their percentage of load that is in each state.

Net benefits and B/C ratios will be calculated based on NPV benefit and NPV cost and will be
reported based on present dollars (2014).

Benefit Metric Development and Usage

The metrics used to measure the value of the final portfolio in the 2015 ITP10 are identified here and
will be vetted with the ESWG. These metrics will be used to measure the value of the final
consolidated portfolio on each Future.

Metric Deseription

Avoided or Delayed Reliability Projects

Capacity Cost Savings Due to Reduced On-Peak
Transmission Losses

j?dlicy Benefits
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Mitigation of Transmission Qutage Costs

Increased Wheeling Through and Out Revenues

Table 1: Monetized Cost Benefit Metrics for 2015 ITP10

To the extent that any adjustments or changes to Benefit Metrics are recommended by the Regional

Allocation Review Task Force (RARTF), these changes will be considered by the ESWG and TWG.

Sensitivities

Sensitivities will be conducted on the final recommended portfolio for the Business as Usual Future
to assess how versatile the plan is in handling a range of uncertainties. Economic analysis will be
performed for the sensitivities. The following sensitivities will be performed.

Natural Gas Price

Demand levels

Tres Amigas and Clean Line Plains & Eastern
Increased Input Prices

Specifics of the DC project sensitivities will be developed and approved by the ESWG.

An Increased Input Prices sensitivity will be performed using the Business as Usual model
(resource/siting plan). It will consider a $36/ton carbon tax and a threefold increase of natural gas
prices. As a result of increased input prices, it will also consider a reduction in the rate of load
growth of 1% per year. This sensitivity will test for two of the benefit metrics; adjusted production
cost and reduction of emission rates and values.

The sensitivities will be used to measure the viability of the proposed transmission plan that is
produced through the 2015 ITP10. These sensitivities will not be used to develop the transmission
projects or filter out projects.

Staging

A project implementation plan will be developed for the final recommended portfolio. The final
portfolio will be structured such that each element can be implemented in a staged manner as actual
system developments approach the assumptions resulting in the need for that element. To help stage
the projects SPP will utilize years 2019 and 2024, This section is broken into two parts: one for
projects classified to meet one set of needs (i.e. economic, policy, or reliability needs); one for
projects meeting multiple needs.

Single Project Classification

For economic projects in Future 1, Staff will stage projects based on linear interpolation of B/C
ratios from 2019 to 2024 with consideration of lead times. For economic projects in Future 2, Staff
will stage them with a 2024 need date,

For policy projects, Staff will stage projects in order to meet the renewable requirements.
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For reliability projects in Future 1, Staff will stage projects based on linear interpolation of thermal
loadings from 2019 to 2024, All other reliability projects in Future 1 will be staged with a 2024 need
date. For reliability projects in Future 2, Staff will stage them with a 2024 need date.

Multiple Project Classification

If a project is classified as more than solely economic, policy, or reliability project, the project will
be staged to meet the earliest need date established through the Single Project Classification Section
with a requirement that for economic projects, the one-year B/C ratio threshold crosses 1.0.

Reactive Needs

If any 300 kV and above upgrades are identified as solutions in the portfolio, line-end reactive
requirements analysis will be performed for the new transmission lines greater than 300 kV system
to provide an indicative amount of reactor needs before design level studies are completed.

Final Reliability Assessment

A steady state N-1 contingency analysis will be conducted to identify any remaining outstanding
issues on the final recommended portfolio.

Cost Estimates

The cost estimates used for projects that are tested in the initial project development phase will be
Conceptual Estimates as defined by the SPP Business Practice 7060. The Conceptual Estimates will
be developed by Staff and utilize standardized estimates and multipliers that are based on historical
data. Projects that pass the initial screening phase will be designated for Study Estimates as defined
by Business Practice 7060.

A Study Estimate will be prepared by the designated TO(s) for non-competitive upgrades and by
Staff for competitive upgrades by completing a Standardized Cost Estimate Reporting Template
(SCERT) for all upgrades that are required to complete that project. The Study Estimate will
provide a more refined cost estimate for potential project approval. For all Study Estimates, Staff
will provide TO’s a minimum of six weeks from the date of request before the estimate is due.
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Timeline

The 2015 ITP10 will generally follow the process flow below beginning in July 2013 with final
results in January 2015. The estimated timeline is as follows;

.Futures & Scope ESWG,TWG April 20.13” .Oc.:;fo.l.)e.rs 2013
Policy Survey ESWG May 2013 Augyst 2013
Load Forecast and Generation Review | ESWG, TWG | May 2013 August 2013
Rosouree Plans Development & ESWG August2013 | October 2013
Siting Plan ESWG September 2013 | October 2013
pconoric Model Development & ESWG May 2013 December 2013
Model Benchmarking ESWG January 2014
Constraint Review TWG November 2013 | January 2014
ﬁgg;%g:gﬂggg Szcgfiege};(i):srﬂow TWG January 2014 April 2014
i‘;’gj‘sbsﬁgf"hcy’ Economic Needs | powG TWG | February 2014 | April 2014
mchods for (TP 10 portolio analysts | ESWO TWG | Aprl 2014 | April 2014
Project Development Request ESWG, TWG | April 2014 May 2014
Project Grouping ESWG, TWG | June 2014 June 2014
Final Recommended Portfolio ESWG, TWG | June 2014 July 2014
Project Staging ESWG, TWG | July 2014 August 2014
Sensitivities Conducted ESWG July 2014 September 2014
Final Benefit Metrics Calculations ESWG July 2014 September 2014
Stability Analyses TWG May 2014 September 2014
Review draft report with recommended | ESWG, TWG | July 2014 September 2014
solutions MOPC October 2014
Final report with recommended ESWG, TWG | November 2014 | December 2014
solutions RSC

Tasrias; MK
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MOPC

BOD
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10-Year Assessment Process (Initiated Every 3 Years)
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Deliverables

Final Report and Recommended Portfolio

The results from the 2015 ITP10 will be compiled into a report detailing the findings and
recommendations of SPP Staff, The report will include a project list identifying each upgrade. This
report will also be incorporated into the 2015 STEP Report.

Staging ahd Timing of Project Implementation

A project implementation plan will be developed for the recommended transmission plan. The final
plan will be structured such that cach ¢lement can be implemented in a staged manner as actual
system developments approach the assumptions resulting in the need for that element, Each element
will have at least one of the following justifications: policy, economic or reliability justification.
NTCs/NTC-Cs will be issued for the 2015 ITP10 plan elements in accordance with the Tariff,
Attachment O, Section VI and SPP written procedures (see Business Practice 7060Y).

Changes in Process and Assumptions

In order to protect against changes in process and assumptions that could present a significant risk to
the completion of the 2015 ITP10, any such changes must be vetted. If a stakeholder group votes on
any process steps or assumptions to be used in the study, those assumptions will be used for the 2015
ITP10. Changes to process or assumptions recommended by stakeholders must be approved by the
appropriate stakeholder group(s) and the MOPC. This process will allow for changes if they are
deemed necessary and critical to the ITP, while also ensuring that changes, and the risks and benefits
of those changes, will be fully vetted and discussed.

"' SPP.org > Org Groups > Access SPP’s Governing Documents > OATT Business Practices
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Effects of Ground Voltage or Stray Current on Infrastructure Caused by
High Voltage Direct Current (HVDC) Transmission Lines

Prepared by Renée McHenry, Transportation Librarian
Prepared for Jim Smith, Design Liaison Engineer

May 29,2014

Background: The requester asked for background information concerning the effects of ground
voltage produced by a high voltage direct current transmission line and its potential effects on
steel or iron products which are part of a state DOT’s infrastructure. The requester was contacted
by a property owner who is concerned about the proposed Grain Belt Express High Voltage
Transmission line.

Discussion:

¢ The effect of stray current corrosion on underground infrastructure has been a concern for
decades. As one example, a 1967 article warned about the “stray current corrosion of
underground metallic structures” caused by HVDC transmission lines. [10]

» In the literature, most studies are concerned about potential damage to pipeline
structures. Sometimes, the structures are referred to more generically. For example, the
Corrosion Wiki from NACE International states that “stray currents which cause
corrosion may originate from direct-current distribution lines, substations, or street
railway systems, etc., and flow into a pipe system or other steel structure.”

* The most recent reference related to the stray current corrosion of bridge structural
elements was Caltrans’ Corrosion Guidelines (see below).

s Based on information at the Grain Belt Express website, the company is considering a
monopole system.

o According to a 2010 NACE International paper, “monopolar systems use the earth
or preferably sea water as the return circuit, whereas bipolar systems only use the
carth or sea water during electrical upsets or faults.” [8]

o According to a 2008 Argonne National Laboratory study, “when the current
return is through the ground ... this return path presents a danger to buried metal
infrastructure through ¢lectrocorrosion.” [ 2]

s According to European sources, how DC stray current affects reinforced concrete varies.
The most damaging effects are scen when the rebar is already corroded. [17]

I have excerpted professional opinions from the literature below as to whether and how stray
current corrosion from HVDC transmission lines might affect underground structures.
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Effects of Stray Current Corrosion on Infrastructure

Caltrans

The 2012 edition of Corrosion Guidelines published by the California Department of
Transportation addresses the effect of stray current corrosion as it applies to bridge structures,
long steel culverts and pipes. [1]

s “Stray current corrosion (interference corrosion) is corrosion caused by direct current
from an external source that travels through paths other than the intended circuit.
Accelerated corrosion may result if the current is collected by a structure and leaves to
enter the soil, Stray currents in bridge structure elements can be caused in two ways,
either through direct connection or through 2 soil gradient.”

* “Direct connection involves attaching a pipeline, electric railway track, or high-
voltage contact system to bridge structure elements. Installation requires an approved
insulator between the pipe or rail and the bridge element, and the high-voltage contact
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system requires double insulation for safety. Since concrete is not an insulator, a failed
insulator, even if connected only to the concrete, will cause corrosion in bridge structure
elements.”

» “Measures must be taken to mitigate possible stray current problems whenever they are
anticipated or suspected.”

FHWA

Mechanically stabilized walls [14]

“Stray currents may be an additional source of corrosion for [Mechanically Stabilized Earth
Wall] MSE systems constructed adjacent to electrically powered rail systems or other sources of
electrical power that may discharge current in the vicinity of these systems, such as existing
utilities, cathodically protected radio stations, etc.”

“In general, stray currents decrease in magnitude rapidly as they move away from the source and
are believed not to be a factor 100 to 200 ft (30 to 60 m) away from the source. For structures
constructed within these distances, AASHTO recommends that a corrosion expert evaluate the
hazard and possible mitigating features on a project-specific basis. Furthermore, it is
recommended that a long-term corrosion monitoring program be integrated into the design, if
steel reinforcements are used.”

Ground anchors [15]

“Stray cutrent corrosion occurs as pitting of prestressing steel when subject to prolonged
exposure to stray electrical currents. Stray currents in the ground result from the discharge of
direct electrical current from power sources such as electric rail systems, electrical transmission
systems, and welding operations and is particularly damaging in the marine environment. Power
sources beyond a distance of 30 to 60 m from a ground anchor are believed to not cause a
significant amount of stray current corrosion (FHWA-SA-96-072, 1995). Protection of anchors
from stray currents commonly involves complete electrical isolation of the prestressing steel
from the ground environment with a nonconducting batrier such as plastic.”

Tunnels [16]

Corrosion is associated with steel products embedded in the concrete and otherwise used in
tunnel applications. Ground water, ground chemicals, leaks, vehicular exhaust, dissimilar metals,
deicing chemicals, wash water, detergents, iron eating bacteria and stray currents are all sources
of corrosion in metals.

Increased concrete cover over reinforcing steel is an effective means of protecting reinforcing
steel from corrosion. Increasing the concrete cover, however will also increase the thickness of
the lining. The increased thickness will result in a larger excavation which will increase the
overall cost of the tunnel. The use of increased concrete cover should be evaluated in terms of
the overall cost of the tunnel compared to the benefit derived.

NACE International

NACE International has tasked its Technical Committee on Reinforced Concrete: Stray-Current-
Induced Corrosion (TG 356) with writing “a standard practice on detection and mitigation of DC
and AC stray-current-induced corrosion of reinforced and prestressed concrete structures.”
L18] The standard was sent to NACE in 2014 for balloting.

Last updated 5/29/14 Page 3 of 10




Transportation Library

Information resources for transportation professionals

Other

Reinforced concrete [17]

A technical handbook published in Europe on the corrosion of steel in concrete concludes that
DC stray current causes the most damage in reinforced concrete when rebar has already been
corroded (see excerpt below).

Stray current can also flow through reinforced or presiressed concrete and
produce an alteration of the potential distribution inside the concrete, which can
influence corrosion of embadded steei [2, 3]. Saveral types of structures may be
subjected to stray curreni, such as bridges and tunnels of rallway networks or
structures localed in the neighborhood of railways. Here, the concrete, like the soll
surrounding buried structures, is the electrolyle and the reinforcing bars or
prestressing tendons can pick up the stray currént. Laboratory studies have
shown that siray DC current rarely has corrosive consequences on sleel in
concrete, in contrast to their effect on metallic structures in the soll [2-7]. In fact,
passive steel in alkaline and chioride-free concrete has a high intrinsic resistance
to stray current. Neveriheless, under particular circumstances corrosion can be
induced on the. passive reinforcement, especially if chlorides contaminate the
concrete, even al levels'in themselves too low to'initiate pitling corrosion. A few
cases have been documented [8, 9).

9.1 DC Stray Current

Consequences of DC stray current in reinforced concrete vary, depending on the
properties of the concrete {atkaline, carbonated or contaminated by chlorides), the
duration of the current circulation and the current density. It is therefore necessary
to distinguish concrate structures noncontaminated by chlorides: and
noncarbonated from those contaminated by chlorides in quantities insufficient to
initiate corrasion and, finally, from those that already have corroding rebars due to
chlorides or carbonation. ‘

Chapter 9.1 of the handbook discusses in greater technical detail how DC stray current
corrodes reinforced concrete. One of the reference sources cited in this section is 2 2010
NACE International paper Stray-Current-Induced Corrosion in Reinforced and Prestressed
Structures, It is not available through interlibrary loan but is available for purchase from NACE.

U.S. General Accounting Office (GAO)

A 2008 GAO report addressed right-of-way issues associated with HVDC transmission lines.
The authors identified a risk “associated with siting HVDC electric transmission lines along
active transportation ROW ... Stray current could interfere with railroad signaling systems and
highway traffic operations, and accelerate pipeline corrosion, resulting in accidents,” [4]
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Effects of Stray Current Corrosion on Pipelines

Argonne National Laboratory
Argonne National Laboratory is a non-profit science and engineering research laboratory
operated by the University of Chicago for the Department of Energy. A 2008 technical
memorandum discussed the design, construction, and operation of long-distance high-voltage
electricity transmission technologies. See relevant excerpts below from page 54. [2]
o  “When ‘metallic return,” that is, a separate conductor not used to carry power, is used,
HVDC power transmission does not produce ground currents or any attendant concerns.”
e “When the current return is through the ground, however, the current path between
grounding installations of HVDC converter substations lies through the whole thickness
of the Earth, while environmental impacts are limited to the moderate area near
grounding installations. If, however, there is an available buried conductor, such as a
pipeline, current will return through this conductor. This return path presents a danger
to buried metal infrastructure through electrocorrosion. The degree of corrosion
depends on the quality of electrical insulation and the effectiveness of the means of
electrical corrosion control used with the metal infrastructure present, as well as on
the amount of current passing through the object.”
¢ “Cathodic protection of buried pipelines or other underground metal objects near the
grounding installation might be needed to prevent rapid corrosion of this
infrastructure.”

ASM

ASM International, formerly known as the American Society for Metals, is a professional

organization for materials engineers. Their multi-volume ASM Handbook is considered a

comprehensive and definitive series of reference books with data on various metals. The

information excerpted below is from Volume 13C on Corrosion: Environments and Industries.

17

s “Corrosion of underground pipelines can be accelerated by stray de flowing in the soil

near the pipeline. Sources of direct electrical current include foreign pipelines that are not
properly bonded to the pipeline and ground currents from de sources. Electrified
railroads, mining operations, and other similar industries that utilize large amounts of dc
sometimes allow a significant portion of current to use a ground path return to their
power sources, These currents often utilize pipelines in close proximity as & part of the
return path. This *stray’ current can be picked up by the pipeline and discharged back into
the soil at some distance down the pipeline close to the current return, Current pickup on
the pipe is the same process as cathodic protection, which tends to mitigate corrosion.
The process of discharge of a dc off the pipe and through the soil accelerates corrosion of
the pipe wall at the discharge point, causing stray current corrosion. The morphology of
stray current corrosion tends to be very localized at holidays (defects or holes) in the
pipeline coating. Rates of attack can be very high, resulting in rapid perforation of a
pipeline.”
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ASTM

ASTM International, formerly known as the American Society for Testing and Materials, is a
technical standards organization. Chapter 5 of their Manual of Industrial Corrosion Standards
and Conirol addresses stray current. See relevant excerpts below, [6]

e “No matter what the source of the stray direct current may be, there is no damage,
normally, where the current is picked up from the earth by the pipeline, but where this
same current is discharged back to earth to continue its journey to its source, corrosion
attack does occur.”

e “Direct-current transmission lines (known as HVDC systems) involve an additional
source of possible stray current corrosion on pipeline systems. Under present concepts,
HVDC systems involve transmission of bulk electric power between terminals which
may be several hundred miles apart. At each of the terminals there is a high-capacity
grounding electrode through which unbalanced system current can flow to or from the
earth. Under conditions of unbalance on the HVDC lines, the magnitude of this
unbalance current can be quite great, and it will be flowing, as stray current, through the
earth along the possibly several-hundred-mile-long path between terminals. The worst
condition develops during operation of the HVDC system under emergency conditions
with one overhead conductor completely inoperative; full load current then flows through
the earth path and through the remaining overhead conductor. Pipeline systems in the
vicinity of the terminals will be subject to possible stray current pickup or discharge,
depending on the nature of the HVDC transmission line unbalance condition. With
improperly designed terminal equipment, or for pipeline systems located too close to
HVDC system terminals, pipeline corrosion can be severe. Although the use of HVDC
electric transmission systems is presently quite limited, the concept involved is getting
greater acceptance with time, and interference from this type of system may ultimately
become more prevalent.”

o “Installation of HVDC terminal grounds should be located a sufficient distance from the
nearest pipeline systems to minimize the amount of stray-current pickup by the pipelines,
assuming that the terminal ground is properly designed.”

NACE International

NACE International, also known as the Corrosion Society and formerly known as the National
Association of Corrosion Engineers, is a professional organization for corrosion control
professionals. Their website maintains a Corrosion Wiki (see excerpts for stray current corrosion
below). [3]

s “Stray currents which cause corrosion may originate from direct-current distribution
lines, substations, or street railway systems, etc., and flow into a pipe system or other
steel structure. Alternating currents very rarely cause corrosion. The corrosion resulting
from stray currents (external sources) is similar to that from galvanic cells (which
generate their own current) but different remedial measures may be indicated. In the
electrolyte and at the metal-electrolyte interfaces, chemical and electrical reactions occur
and are the same as those in the galvanic cell; specifically, the corroding metal is again
considered to be the anode from which current leaves to flow to the cathode. Soil and
water characteristics affect the corrosion rate in the same manner as with galvanic-
type corrosion.”

+ “However, stray current strengths may be much higher than those produced by
galvanic cells and, as a consequence, corrosion may be much more rapid. Another
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difference between galvanic-type currents and stray currents is that the latter are more
likely to operate over long distances since the anode and cathode are more likely to be
remotely separated from one another. Seeking the path of least resistance, the stray
current from a foreign installation may travel along a pipeline causing severe
corrosion where it leaves the line, Knowing when stray currents are present becomes
highly important when remedial measures are undertaken since a simple sacrificial anode
system is likely to be ineffectual in preventing corrosion under such circumstances.”

ORNL

Oak Ridge National Laboratory is science and technology laboratory managed by UT-Battelle,
LLC for the U.S. Department of Energy. In 1997, they published a technical report on the siting
and design of HVDC power transmission electrodes. See relevant excerpts below. [9}

s  “HVDC transmission lines injecting current into the soil through their ground
electrode(s) are a source of stray current interference. Any buried electrically conducted
structure can be affected by stray current with the current entering and exiting at one or
more Jocations. Typical structures which may be affected are Telecommunication and
CATYV cables; Coaxial and fiber optic cables; Concentric cable neutrals; Structure
reinforcing bars; Metallic support hardware; Grounding systems; Power system tower
footings; Water, sewer, or communication systems; and Buried pipelines.”

e “HVDC transmission lines are a cause of ground current injection when operated in the
monopolar or unbalanced bipolar modes. Monopolar mode transmission lines inject the
total load current into the ground electrode one hundred per cent of the time ...
Disruptive effects to equipments are generally proportional to the instantaneous injected
current. However, corrosion effects are proportional to the time integration of the injected
current, For example, corrosion of a steel structure progresses at the rate of 20 pounds
metal loss per amp-year of interference current leaving the structure, i.e., one amp of
current for ten years is equivalent to ten amps of current for one year.”

e “The spatial electric ficld developed as a result of the flow of current into the system
electrodes, and therefore, into the earth is an important factor in determining the
disruptive and corrosive effects to an object or structure attributable to the collocated de
transmission line. The extent of such effects is dependent upon the magnitude and
direction of the electric field at the location of each collocated buried facility. Affected
facilities and systems can include telecommunication and CATV cable, electric power
transmission facilities such as cables, tower footings, and transformers, buried pipelines,
and railroad tracks and signaling and communication systems.”

Other

Academic Articles
e A 1999 article in an environmental studies journal discusses the pollution effects of stray

current corrosion. The author states that “minimizing the hazardous interaction of stray
currents connected with the functioning of a monopolar HVDC power line is based on
application of earth (marine) electrodes of possibly low resistance. For the above reason
they have large dimensions and they are located in an environment of low resistance.
Bipolar systems should be used in such a way so that leakage of equalizing currents to the
ground does not occur.” [3]
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A 2003 conference paper advises that “if there are pipelines or other underground metal
objects near the grounding installation, it is recommended that additional cathodic
protection of such objects be provided to allow prevent rapid corrosion.” [13]

Standards

There is a British standard related to this topic - Protection against corrosion by stray
current from direct current systems (BS EN 50162:2004) The standard “specifies the
general principles to be adopted to minimize the effects of stray current corrosion caused
by direct-current (d.c.) on buried or immersed metal structures.” [Note: Full-text not
available without purchasing or obtaining through interlibrary loan]. [12]
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