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We want to hear from you.

Manitoba—Minnesota Transmission Project

Border Crossing Modification

Manitoba Hydro is proposing to construct a 500-kilovolt transmission line from Winnipeg
to Minnesota to sell surplus power and enhance the reliability of supply in Manitoba in times
of drought or emergency.

Manitoba Hydro has had ongoing discussions with Minnesota Power regarding concerns

with the Piney / Pinecreek Border Airport located on the international border south of Piney,
Manitoba. Due to these concerns, both Manitoba Hydro and Minnesota Power have determined
that a border crossing located southeast of Piney would address the concerns raised.

Due to this border crossing modification, alternative segments have been developed to connect
to the Great Northern Transmission Line.

To better understand local interests and concerns, we want to hear from you. We will be holding
a drop-in open house at the Piney Community Centre on November 12 from 4 to 8:00 p.m.
The feedback collected will help determine a preferred route for the project, which we will
share with the public in early 2015.

Drop-in Open House
Piney Community
Centre

November 12, 2014
4 to 8:00 p.m.

All are welcome to attend.
Refreshments will be served.

tl\Manitoba
Hydro
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Contact us

If you would like more
information, or are unable
to attend an open house,
please visit our webpage at
www.hydro.mb.ca/mmtp.

You can also provide feedback
or get additional information
on the Manitoba-Minnesota
Transmission Project by calling
our toll-free information line
at 1-877-343-1631 or email
ing us at mmtp@hydro.mb.ca

tI\Manitoba
Hydro
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GENERAL INFORMATION
Record of Meeting

Title Landowner Meeting RE: Border Crossing Modification
Project MMTP

Participant Landowner

Round Round 2

Date of Meeting Tuesday, November 04, 2014

Location Pineland Colony - Piney
In Attendance Landowner and Representatives (4), Manitoba Hydro (2), RM of Piney Councillor (1)
Recorded by Manitoba Hydro

MEETING DESCRIPTION

Manitoba Hydro provided landowner with 6 packages of material (newsletter, map of border modification, AC Brochures (x3)
and the Route Selection Brochure). Colony and Manitoba Hydro representatives undertook a drive through the lands owned by
Pineland Colony to outline future development plans and for potential route modifications to minimize potential effects on their
expansion and operations. Discussion continued regarding various aspects of the project and is outlined below.

DISCUSSION

Item Community / Participant Manitoba Hydro Response Category
Comment

1 Segment 323 is strongly opposed by Manitoba Hydro documented the concern Routing
the Colony. This follows an existing regarding future development

communication/fibre optic cable and
there are plans for expansion regarding
broilers along the main entrance into
the community

2 In the bend of the entrance roadway to Location was documented Agriculture
the colony there are oplans for broiler
locations to be placed for operations

3 Along segment 327 (east side of Location was documented Routing
roadway) there are future plans to
develop chicken coops for 1/2 mile.
Alignment 327 would hinder this
development.




The road leading west from the colony Locations were documented
bypassing the lagoon has undertaken

large scale draining activities and will

potentially be interfered with along 327.

Segment 325 @ junction of segments Location documented
321 and 323 is the future location of a

duck and geese facility of the colony. It

is planned away from the colony due to

the noise generated by the birds.

Route modification documented

Route modification has been put
forward by the colony for Manitoba
Hydro to consider on predominantly
their property without encroaching on
Crown lands

Route modification would like to see the Pineland Colony representatives assisted in
transmission line follow close to the determining ownership, location of a

tree line east of the colony and follow  maodification and potential offsets.

the creek. There was discussion that

we would like to avoid crown lands in

the vicinity due to proposed ecological

protection in the area. Noted to

accommodate heavy machinery offsets

could be incorporated to accommodate

120ft equipment.

Creek located east of the Colony was Documented
noted as being low and more of a ditch

than a creek. More water flows through

the drainage near Jct

325&327. Noted that there are some

trees in the vicinity of the creek but it is
predominantly shrubby.

Routing

Routing

Routing

Routing

Water




10

11

12

13

14

15

16

There is an old 1930 homestead
documented on the map.

Comment was made by colony that EIk
is not common in the area but cougar
sightings have been common in the
past.

Colony representatives noted that there
were wells on every quarter section in
the area. They noted that artesian wells
were common and that some of the
wells were no more than 30ft
underground.

The Colony outlined their intention to
use drones to monitor crop production
in the future.

A question was asked wheter drainage
activities could be undertaken in the
ROW

Colony representatives indicated that
diagonal

routing was not a concern if it was
pushed to the edge of their agricultural
lands (follow creek and tree line)

Colony members indicated that the soil
conditions on land owned is continually
improving and that crops included grain
as well as soy beans.

A colony member asked whether this
project was guarenteed to go ahead.

Colony welcomed archaeology team to come Archaeology
investigate if there was interest.

Wildlife
Water
The transmission line would create a Agriculture
hinderance/hazard to the operation of the
drone
It was noted that ownership would remain Agriculture
with the colony and that activities such as
drainage plan could be undertaken if
coordinated with Manitoba Hydro.
Routing
Agriculture
MH representatives outlined the regulatory Export

process for the project and discussed the
existing and future power sales/exports into
the US.




17

18

19

20

Colony representative questioned the
timelines for construction of the project.

The colony noted that they do not have
large scale irrigation plans for the lands
and that they only use aerial application
if absolutely needed.

The colony indicated that their internet
is done by receiver and would come
from Vita.

A colony member asked about noise
from the transmission line and whether
it can be heard from a

distance

it was outlined that construction would not Compensation
occur until a Licence has been granted for the

project. Noted that the ISD is 2020. Also

discussed land easement acquisition and the

process in which MH will approach each

landowner to negotiate.

Agriculture

It was outlined that if interference were to EMFs
occur regarding internet from a tower,

Manitoba Hydro would work with the

landowners to address the issue.

It was outlined that with final design and the  Noise
development of the EIS that noise would be
assessed. It is MH's intention to meet all
municipal/provincial guidelines

for noise.
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A Manitoba
Hyd ro 820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

201501 16

[Name]
[Organization]

[Address]

[Town], [Province] [Postal Code]

Dear [Name]
PROPOSED MANITOBA-MINNESOTA TRANSMISSION PROJECT: ROUND 3 — PREFERRED ROUTE

Manitoba Hydro is proposing the construction of a 500-kilovolt alternating current transmission line in southeast Manitoba.
Known as the Manitoba-Minnesota Transmission Project (MMTP), it is needed to support export sales to the United States
and improve the reliability and security of electricity supply in emergency and drought situations in Manitoba. The MMTP
will also increase access to markets in the United States for future export sales.

We have determined a preferred route for the Project based on feedback received throughout the public engagement and
environmental assessment processes that have been undertaken. We have enclosed a project newsletter for additional
information.

We will be holding various open houses in the vicinity of the preferred route as outlined in the enclosed schedule. We
encourage you attend and to share this schedule with members of your organization.

Throughout Round 3, we will be collecting local knowledge, addressing concerns and answering questions to assist in the
determination of a final route. Upon the completion of the environmental assessment, an Environmental Impact Statement
will be filed with Manitoba Conservation and Water Stewardship in summer of 2015. At this point, the regulatory review
process will begin with the provincial and federal governments.

Further information is available on the Project website, at www.hydro.mb.ca/mmtp. You can also provide your feedback, and
get additional clarification or request a meeting by calling our toll-free information line at 1-877-343-1631 (in Winnipeg, dial
204-360-7888) or email us at mmtp@hydro.mb.ca

We thank you for your interest in the Project.

Yours truly,

ALO

Trevor Joyal

Environmental Specialist

Licensing & Environmental Assessment Dept
Transmission Planning & Design Division

TJ/kdc
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A Manitoba
Hyd ro 820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

201501 16

[Name}

[Organization]

[Address]

[Town], [Province] [Postal Code]

Dear [Name]

PROPOSED MANITOBA-MINNESOTA TRANSMISSION PROJECT: ROUND 3 — PREFERRED ROUTE

Manitoba Hydro is proposing the construction of a 500-kilovolt alternating current transmission line in southeast Manitoba.
Known as the Manitoba-Minnesota Transmission Project (MMTP), it is needed to support export sales to the United States
and improve the reliability and security of electricity supply in emergency and drought situations in Manitoba. The MMTP
will also increase access to markets in the United States for future export sales.

We have determined a preferred route for the Project based on feedback received throughout the public engagement and
environmental assessment processes that have been undertaken. We have enclosed a project newsletter for your review.

Your organization has stated that they would like to meet with Manitoba Hydro representatives at key stages in the
environmental assessment process. We will be contacting you in the near future to schedule a time to share project
information, collect feedback and address questions or concerns your organization may have.

We will be holding various open houses in the vicinity of the preferred route as outlined in the enclosed schedule. We
encourage you attend and to share this schedule with members of your organization.

Throughout Round 3, we will be collecting local knowledge, addressing concerns and answering questions to assist in the
determination of a final route. Upon the completion of the environmental assessment, an Environmental Impact Statement
will be filed with Manitoba Conservation and Water Stewardship in summer of 2015. At this point, the regulatory review
process will begin with the provincial and federal governments.

If you would like more information, or are unable to meet with us, project information is available on the Project website, at
www.hydro.mb.ca/mmtp. You can also provide your feedback, and get additional clarification on the Project by calling our
toll-free information line at 1-877-343-1631 (in Winnipeg, dial 204-360-7888) or email us at mmtp@hydro.mb.ca

We look forward to meeting with you.

Yours truly,

ALO

Trevor Joyal

Environmental Specialist

Licensing & Environmental Assessment Dept
Transmission Planning & Design Division
TJ/kdc
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820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

2015 01 20

«CUSTNAME>» Reference ID: ALOJXXXX]
«MAILADDR2» « MAILADDR3»

«MAILCITY>», «<MAILPROV» «MAILPOST> Map Enclosed: [map]

Dear «CUSTNAME»

PROPOSED MANITOBA-MINNESOTA TRANSMISSION PROJECT: ROUND 3 — PREFERRED ROUTE

Manitoba Hydro is proposing the construction of a 500-kilovolt alternating current transmission line in southeast Manitoba.
Known as the Manitoba-Minnesota Transmission Project (MMTP), it is needed to support export sales to the United States
and improve the reliability and security of electricity supply in emergency and drought situations in Manitoba. The MMTP
will also increase access to markets in the United States for future export sales.

We have determined a preferred route for the Project based on feedback received throughout the public engagement and
environmental assessment processes that have been undertaken. The preferred route is anticipated to cross land that you
own. A newsletter and map have been included in this package for your review. We would like to meet with you to answer
guestions, address concerns and discuss compensation. Information gathered throughout the public engagement process will
assist in determining any final modifications to the transmission line.

Please review the enclosed document that outlines the locations & times when the Project team will be discussing the
project with local landowners or contact us for further information.

Upon the completion of the environmental assessment, an Environmental Impact Statement will be filed with Manitoba
Conservation and Water Stewardship in summer of 2015. At this point, the regulatory review process will begin with the
provincial and federal governments.

We look forward to meeting with you.

Yours truly,

QL0

Trevor Joyal

Environmental Specialist

Licensing & Environmental Assessment Dept
Transmission Planning & Design Division

Phone 1-877-343-1631 Email: mmtp@hydro.mb.ca Website: www.hydro.mb.ca/mmtp



mailto:mmtp@hydro.mb.ca
http://www.hydro.mb.ca/mmtp

820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

Madame, Monsieur,
PROJET DE TRANSMISSION MANITOBA — MINNESOTA : TROISIEME SERIE DE CONSULTATIONS — TRACE PREFERE

Manitoba Hydro propose de construire dans le sud-est du Manitoba une ligne de transmission a courant alternatif (c.a.) de
500 kilovolts que I’on appelle Projet de transmission Manitoba — Minnesota. Le projet est nécessaire pour appuyer les ventes
a I’exportation aux Etats-Unis et pour augmenter la fiabilité et la sécurité de I’alimentation en électricité en cas d’urgence ou
de sécheresses au Manitoba. La nouvelle ligne augmentera aussi I’accés aux marchés des Etats-Unis pour les ventes &
I’exportation futures.

Nous avons établi un tracé préféré pour le projet basé sur la rétroaction recue dans le cadre des processus de dialogue avec le
public et d’évaluation environnementale qui ont été réalisés. 1l est prévu que le tracé préféré passera sur_une terre qui
vous appartient. Cette trousse comprend un bulletin et une carte aux fins d’examen. Nous aimerions vous rencontrer pour
répondre a des questions et a des préoccupations et parler de dédommagement. Les renseignements recueillis tout au long du
processus de dialogue avec le public aideront a I’établissement de toute modification finale & apporter a la ligne de
transmission.

Veuillez examiner le document ci-inclus qui indique ou et quand I’équipe discutera du projet avec les propriétaires
fonciers de la localité. Vous pouvez aussi communiguer avec nous pour plus de renseignements.

Une fois que I’évaluation environnementale sera terminée, un énoncé des incidences environnementales sera dépose aupres
de Conservation et Gestion des ressources hydriques Manitoba & I’été de 2015. A ce moment-I3, le processus d’examen
réglementaire par les gouvernements fédeéral et provincial débutera.

Nous avons hate de vous rencontrer.

Veuillez agréer, Madame, Monsieur, mes salutations distinguées.

QL0

Trevor Joyal
Spécialiste de I’environnement

Service de licences et d’évaluations environnementales
Planification et conception — Transmission

Phone 1-877-343-1631 Email: mmtp@hydro.mb.ca Website: www.hydro.mb.ca/mmtp



mailto:mmtp@hydro.mb.ca
http://www.hydro.mb.ca/mmtp

820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

2015 01 16

«CUSTNAME>» Reference ID: MLOJXXX]
«MAILADDR2» « MAILADDR3»

«MAILCITY>», «<MAILPROV» «MAILPOST> Map Enclosed: [map]

Dear «CUSTNAME»

PROPOSED MANITOBA-MINNESOTA TRANSMISSION PROJECT: ROUND 3 — PREFERRED ROUTE

Manitoba Hydro is proposing the construction of a 500-kilovolt alternating current transmission line in southeast Manitoba.
Known as the Manitoba-Minnesota Transmission Project (MMTP), it is needed to support export sales to the United States
and improve the reliability and security of electricity supply in emergency and drought situations in Manitoba. The MMTP
will also increase access to markets in the United States for future export sales.

We have determined a preferred route for the Project based on feedback received throughout the public engagement and
environmental assessment processes that have been undertaken. The preferred route is anticipated to be within one mile
of land that you own. A newsletter and map have been included in this package for additional information. We would like to
meet with you to answer questions and address concerns. Information gathered throughout the public engagement process
will assist in determining any final modifications to the transmission line.

Please review the enclosed document that outlines the locations & times when the Project team will be discussing the
project with local landowners or contact us for further information.

Upon the completion of the environmental assessment, an Environmental Impact Statement will be filed with Manitoba
Conservation and Water Stewardship in summer of 2015. At this point, the regulatory review process will begin with the
provincial and federal governments.

We look forward to meeting with you.

Yours truly,

QL0

Trevor Joyal

Environmental Specialist

Licensing & Environmental Assessment Dept
Transmission Planning & Design Division

Phone 1-877-343-1631 Email: mmtp@hydro.mb.ca Website: www.hydro.mb.ca/mmtp



mailto:mmtp@hydro.mb.ca
http://www.hydro.mb.ca/mmtp

820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

Madame, Monsieur,
PROJET DE TRANSMISSION MANITOBA — MINNESOTA : TROISIEME SERIE DE CONSULTATIONS — TRACE PREFERE

Manitoba Hydro propose de construire dans le sud-est du Manitoba une ligne de transmission a courant alternatif (c.a.) de
500 kilovolts que I’on appelle Projet de transmission Manitoba — Minnesota. Le projet est nécessaire pour appuyer les ventes
a I’exportation aux Etats-Unis et pour augmenter la fiabilité et la sécurité de I’alimentation en électricité en cas d’urgence ou
de sécheresses au Manitoba. La nouvelle ligne augmentera aussi I’accés aux marchés des Etats-Unis pour les ventes &
I’exportation futures.

Nous avons établi un tracé préféré pour le projet basé sur la rétroaction recue dans le cadre des processus de dialogue avec le
public et d’évaluation environnementale qui ont été réalisés. 1l est prévu gue le tracé préféré se situera a moins de un mile
d’une terre gui vous appartient. Cette trousse comprend un bulletin et une carte aux fins d’examen. Nous aimerions vous
rencontrer pour répondre a des questions et a des préoccupations. Les renseignements recueillis tout au long du processus de
dialogue avec le public aideront a I’établissement de toute modification finale & apporter a la ligne de transmission.

Veuillez examiner le document ci-inclus qui indigue ou et quand I’équipe discutera du projet avec les propriétaires
fonciers de la localité. Vous pouvez aussi communiguer avec nous pour plus de renseignements.

Une fois que I’évaluation environnementale sera terminée, un énoncé des incidences environnementales sera déposé aupres
de Conservation et Gestion des ressources hydriques Manitoba & I’été de 2015. A ce moment-I3, le processus d’examen
réglementaire par les gouvernements fédéral et provincial débutera.

Nous avons héate de vous rencontrer.

Veuillez agréer, Madame, Monsieur, mes salutations distinguées.

AL0

Trevor Joyal
Spécialiste de I’environnement

Service de licences et d’évaluations environnementales
Planification et conception — Transmission

Phone 1-877-343-1631 Email: mmtp@hydro.mb.ca Website: www.hydro.mb.ca/mmtp
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820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
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2015 03 31
Reference ID: ALO[XXXX]

«CUSTNAME»
«MAILADDR2» « MAILADDR3»
«MAILCITY», «xMAILPROV» « MAILPOST»

Dear «CUSTNAME»
FoLLow Upr: PROPOSED MANITOBA-MINNESOTA TRANSMISSION PROJECT: ROUND 3 — PREFERRED ROUTE

We would like to follow up on a package sent by mail dated January 16, 2015 that presented the preferred route for the
Manitoba-Minnesota Transmission Project. This package outlined that your property may be crossed by the proposed
transmission line.

We have attempted to contact you by phone and letter and our records show that to date we have not had the
opportunity to discuss the Project with you. We would like to speak directly with each potentially affected landowner
and we encourage you to contact us by email or by phone (listed below).

Over the upcoming months we will continue to collect and review the information we have received through the public
engagement process as well as the environmental assessment work that has been undertaken to determine the final placement
of the transmission line. We will submit this final preferred route to Manitoba Conservation and Water Stewardship and the
National Energy Board for their review.

We anticipate submitting the environmental impact statement and the final preferred route to requlators this summer. We will
notify you again by letter upon submission to regulatory authorities. If you have not already signed up for email updates
regarding the project, we encourage you to do so (www.hydro.mb.ca/mmtp).

If you would like to share your feedback,would like additional information or would like us to resend the initial package sent
in January, please contact us.

We would like the opportunity to discuss the Project with you.
Thank you.

Yours truly,

AL

Trevor Joyal

Environmental Specialist

Licensing & Environmental Assessment Dept
Transmission Planning & Design Division

Phone 1-877-343-1631 Email: mmtp@hydro.mb.ca Website: www.hydro.mb.ca/mmtp
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820 Taylor Ave (3) ePO Box 7950 Stn Main Winnipeg Manitoba Canada ¢ R3C 0J1

Telephone / N° de téléphone : 204-360-7888 or toll free 1-877-343-1631 o Fax / N° de télécopieur : 204-360-6176
mmtp@hydro.mb.ca

201503 31

N° de référence : ALO[001]

Madame, Monsieur, -
SUIVI : PROJET DE TRANSMISSION MANITOBA — MINNESOTA : TROISIEME SERIE DE CONSULTATIONS — TRACE PREFERE

Nous aimerions faire le suivi de I’envoi postal du 16 janvier 2015 qui présentait le tracé préféré dans le cadre du Projet de
transmission Manitoba — Minnesota. Les documents indiquaient la possibilité que la ligne de transmission proposee passe sur
votre propriété.

Nous avons essayé de communiquer avec vous par téléphone et par la poste, et nos dossiers indiquent que jusqu’a
présent, nous n’avons pas eu l’occasion de discuter du projet avec vous. Nous aimerions parler directement avec
chacun des propriétaires fonciers potentiellement touchés par le projet, et nous vous encourageons a communiquer
avec nous par courrier électronique ou par téléphone (voir ci-dessous).

Au cours des mois & venir, nous continuerons de recueillir et d’examiner les renseignements recus dans le cadre du processus
de dialogue avec le public, et découlant des travaux effectués pour I’évaluation environnementale en vue d’établir le tracé
final de la ligne de transmission. Nous soumettrons le tracé final préféré a Conservation et Gestion des ressources hydriques
Manitoba, et a I’Office national de I’énergie aux fins d’examen.

Nous prévoyons déposer I’énoncé des incidences environnementales et le tracé final préféré auprés des organismes de
réglementation cet été. Nous vous aviserons a nouveau par courrier au moment de la soumission aux organismes de
réglementation. Si vous ne vous étes pas encore inscrit pour recevoir des courriels de mise a jour concernant le projet, nous
vous encourageons a le faire (www.hydro.mb.ca/mmtp).

Si vous aimeriez communiquer une rétroaction ou recevoir plus de renseignements, ou si vous aimeriez que nous vous
fassions parvenir a nouveau les documents initiaux envoyés en janvier, veuillez communiquer avec nous.

Nous aimerions avoir la possibilité de discuter du projet avec vous. Merci.

Veuillez agréer, Madame, Monsieur, mes salutations distinguées.

- ALO

Trevor Joyal

Spécialiste de I’environnement

Service de licences et d’évaluations environnementales
Planification et conception — Transmission

Tél. : 1877 343-1631 Courriel : mmtp@hydro.mb.ca Site Web : www.hydro.mb.ca/mmtp
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Manitoba-Minnesota Transmission Project

Public Engagement Activities

January 2015

Manitoba Hydro will be in communities in the proximity of the preferred route for the Manitoba — Minnesota

Transmission Project to discuss the project with local landowners.

If attending in person, please bring this entire package of materials with you.

Venues are being held for landowners located within one mile of the project and will offer one-on-one discussions
with Manitoba Hydro representatives regarding project questions or concerns you may have. These venues will offer
more in-depth discussion than an open house setting and are not being advertised to the broader public. The sessions

will have a drop-in format but if you would like to make an appointment with us, please phone 1-877-343-1631.

Venues for Landowners within one mile of the Preferred Route Only

Community Dates Time Location

La Broquerie February 18 3to8p.m. La Broquerie Arena
35 Normandeau Bay

La Broquerie February 19 3to 8 p.m. La Broquerie Arena
35 Normandeau Bay

La Broquerie February 21 12 to 4 p.m. La Broguerie Arena
35 Normandeau Bay

Ste. Anne February 25 3 to 8 p.m. Seine River Banquet Centre
80A Arena Rd.

Ste. Anne February 26 3 to 8 p.m. Seine River Banquet Centre
80A Arena Rd.

Ste. Anne February 28 12 to 4 p.m. Seine River Banquet Centre
80A Arena Rd.

l'\Manitoba
Hydro




You are also welcome to attend any of the following open houses. (Each will offer the same information.)

If you are unable to attend, please contact us by phone (1-877-343-1631) or email (mmtp@hydro.mb.ca)

for more project information or to schedule a meeting time with a member of the Project team.

Public venues - open to all

Community Dates Time Location
Zhoda February 10 3 to 8 p.m. Zhoda Community Centre
Corner of Road No. 16 & Balla Road
Piney February 11 3to8pm. Piney Community Centre
Hwy. 89 (Main Street)
Winnipeg February 12 3to8pm. Holiday Inn South
1300 Pembina Hwy.
La Broquerie February 17 3 to 8 p.m. La Broquerie Arena
35 Normandeau Bay
Ste. Anne February 24 3to8pm. Seine River Banquet Centre
80A Arena Rd.
Headingley March 4 3to 8 pm. Headingley Community Centre
5353 Portage Ave.
Oak Bluff March 5 3to 8 pm. Oak Bluff Recreation Centre
101 MacDonald Rd.
Richer March 11 3 to 8 p.m. Richer Young at Heart Community Centre
Dawson Road at Hwy. 302
Dugald March 12 3to8pm. Dugald Community Club

544 Holland St.

Thank you for taking the time to provide your feedback.

You can complete this questionnaire online at www.hydro.mb.ca/mmtp

or provide your feedback by email at mmtp@hydro.mb.ca
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Manitoba-Minnesota
Transmission Project

Manitoba Hydro is proposing to construct a 500-kilovolt transmission line
from Winnipeg to Minnesota to sell surplus power and enhance the reliability
of supply in Manitoba in times of drought or emergency.

With the environmental assessment and public feedback received to date,
Manitoba Hydro is presenting the preferred route for review.

Open houses will be held at the locations listed to the right.
All are welcome and refreshments will be served.
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Find more project information or sign up for project email updates at:
www.hydro.mb.ca/mmtp

You can also phone 1-877-343-1631 or email mmtp@hydro.mb.ca

RE-POWERING Our Province

Zhoda

Tuesday, February 10, 3 to 8 p.m.
Zhoda Community Centre

Corner of Road No. 16 & Balla Road

Piney

Wednesday, February 11, 3 to 8 p.m.
Piney Community Centre

Hwy. 89 (Main Street)

Winnipeg

Thursday, February 12, 3 to 8 p.m.
Holiday Inn Winnipeg South
1330 Pembina Hwy.

La Broquerie

Tuesday, February 17, 3 to 8 p.m.
La Broquerie Arena Hall

35 Normandeau Bay

Ste. Anne

Tuesday, February 24, 3 to 8 p.m.
Seine River Banquet Centre

80A Arena Rd.

Headingley

Wednesday, March 4, 3 to 8 p.m.
Headingley Community Centre
5353 Portage Ave.

Oak Bluff

Thursday, March 5, 3 to 8 p.m.
Oak Bluff Recreation Centre
101 MacDonald Rd.

Richer

Wednesday, March 11, 3 to 8 p.m.
Richer Young at Heart Community
Club

Dawson Road at Hwy. 302

Dugald

Thursday, March 12, 3 to 8 p.m.
Dugald Community Club

544 Holland St.

tI\Manitoba
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We want to hear
from you.

Manitoba-Minnesota
Transmission Project

Manitoba Hydro is proposing to construct a 500-kilovolt
transmission line from Winnipeg to Minnesota to sell
surplus power and enhance the reliability of supply in
Manitoba in times of drought or emergency.

With the environmental assessment and public feedback
received to date, Manitoba Hydro is presenting the

preferred route for review.

You are invited to drop by any open house listed below.
We will be collecting local knowledge, answering questions
and addressing concerns to assist in the finalization of the

preferred route.

All are welcome and refreshments will be served.

Zhoda

Tuesday, February 10
3to 8 p.m.

Zhoda Community Centre
Corner of Road No. 16

& Balla Road

Mardi 10 février

15ha20h

Centre communautaire de Zhoda
Angle de la route 16 et

du ch. Balla

Piney
Wednesday, February 11
3to 8 p.m.

Piney Community Centre
Hwy. 89 (Main Street)

Mercredi 11 février
15ha20h

Centre communautaire
de Piney

Route 89 (rue Main)

Winnipeg

Thursday, February 12

3to 8 p.m.

Holiday Inn Winnipeg South
1330 Pembina Hwy.

Jeudi 12 février

15ha20h

Holiday Inn Winnipeg South
1330, chemin Pembina

La Broquerie
Tuesday, February 17
3 to 8 p.m.

La Broquerie Arena Hall
35 Normandeau Bay

Mardi 17 février

15ha20h

Salle de I'Aréna de La Broquerie
35, baie Normandeau

Ste. Anne

Tuesday, February 24

3to 8 pm.

Seine River Banquet Centre
80A Arena Rd.

Mardi 24 février

15ha20h

Salle de réception Riviére Seine
80-A, ch. Arena

Nous voulons
vous entendre.

Projet de transmission
Manitoba — Minnesota

Manitoba Hydro propose de construire une ligne

de transmission de 500 kilovolts entre Winnipeg et

le Minnesota pour vendre son surplus d’énergie et
augmenter la fiabilité de I'alimentation au Manitoba
pendant les périodes de sécheresse ou en cas d’'urgence.

Munie de I'évaluation environnementale et de la
rétroaction du public recue jusqu’a présent, Manitoba
Hydro présentera le tracé préféré aux fins d’examen.

Nous vous invitons a participer a I'une ou 'autre des
journées portes ouvertes pour examiner le projet.
Nous recueillerons des connaissances locales et nous
répondrons a des questions et a des préoccupations en
vue d’aider a finaliser le tracé préféré.

Les journées portes ouvertes se dérouleront de
15 h a 20 h aux endroits énuméres ci-dessous.
Des rafraichissements seront servis.

Headingley

Wednesday, March 4

3to 8 p.m.

Headingley Community Centre
5353 Portage Ave.

Mercredi 4 mars
15ha20h

Centre communautaire
de Headingley

5353, av. Portage

Oak Bluff

Thursday, March 5

3to 8 p.m.

Oak Bluff Recreation Centre
101 MacDonald Rd.

Jeudi 5 mars

15ha20h

Centre récréatif d’'Oak Bluff
101, ch. MacDonald

Richer

Wednesday, March 11
3to 8 p.m.

Richer Young at Heart
Community Club

Dawson Road at Hwy, 302

Mercredi 11 mars
15ha20h

Richer Young at Heart
Community Club

Angle du ch. Dawson et
de la route 302

Dugald

Thursday, March 12
3to 8 pm.

Dugald Community Club
544 Holland St.

Jeudi 12 mars
15ha20h

Club communautaire
de Dugald

544, rue Holland

A\Manitoba
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Preferred route
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Detailed preferred route maps
and materials will be presented
at the open houses and also
posted on our website.

Find more project information
or sign up for project email updates:

+ visit www.hydro.mb.ca/mmtp;
+ phone 1-877-343-1631,;
+ email mmtp@hydro.mb.ca

Les cartes détaillées et le matériel
sur le tracé préféré qui seront
présentés lors des journées portes
ouvertes seront également publiés
sur notre site Web.

Pour plus de renseignements sur le
projet et sur comment vous inscrire
pour recevoir par courriel des mises
ajour sur le projet :

en ligne : www.hydro.mb.ca/mmtp
téléphone : 1 877 343-1631
courriel : mmtp@hydro.mb.ca
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Manitoba-Minnesota Transmission Project: Online Survey Closed

Kl Share | 3 Tweet

View this email as a web page.

A\Manitoba Manitoba-Minnesota Transmission
Hydro

Project

Round 3 Online Survey has now Closed

We would like to thank all of those who took time to provide feedback to the Project
Team.

Feedback that has been received will enhance the environmental assessment and will be
considered in determining the final placement of the transmission line.

Next Steps

We will be determining the final placement of the transmission line and completing the
Environmental Impact Statement that is anticipated to be submitted to both Provincial
and Federal Regulators this summer.

Once filed with Regulators, the public is able to review the Environmental Impact
Statement and provide comments for consideration in their licensing decision. Please
watch your email for ongoing notices from the Project Team.

Learn more about the regulatory review process.

Feedback can still be Provided

The Project information phone line and email address are available to any interested
individual who would like information or provide feedback regarding the Project.

Email: mmtp@hydro.mb.ca
Information Line (toll free): 1-877-343-1631

For more information on the Project visit the Project website.

To ensure our email always reaches your inbox, add info@mbhydromail.ca to your address
book. This email was intended for . To stop this email
subscription, unsubscribe here.

Contact us at customerservice@hydro.mb.ca or call toll-free at 1-888-624-9376.

Manitoba Hydro, 360 Portage Avenue, Winnipeg, MB R3C 0G8
204-480-5900 | www.hydro.mb.ca

© Manitoba Hydro. All rights reserved.
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Appendix D

D1 — Public Open House Story
Boards and Handouts

D2 — Sample Comment Sheet

D3 — Sample Landowner Form
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Can AC electric and magnetic
fields cause audible noise or radio/
television interference?

Possibly, effects on amplitude-modulated (AM)
radio stations may be noticeable, particularly
when crossing underneath a transmission line.
Effects may also be noticeable when viewing
television stations that still broadcast with analog
signals outside major population areas, particu-
larly when one is both very close to a transmis-
sion line and far from the broadcasting station.
Frequency-modulated (FM) radio stations, cable
television, and television stations that broadcast
with digital signals are rarely affected. Adherence
to Canada’s and Manitoba’s electrical codes and
standards will minimize possible effects.

For more information, please visit the
following websites:

Canada

Health Canada
http://www.hc-sc.gc.ca/hl-vs/iyh-vsv/environ/
magnet-eng.php

BC Centre for Disease Control
http:/www.bccdc.ca/NR/rdonlyres/
E1B06155-6B2A-419E-95C0-3CAGAOF-
A17BF/0/R1NOL1.pdf

International

World Health Organization
http://who.int/peh-emf/about/en/

This brochure was created by epidemiologists
and biological scientists in the Health Sciences
Practice of Exponent, a leading firm in scientific
and engineering disciplines. ©October 2013.

EXponent
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Manitoba Hydro is a crown corporation that
generates and distributes electricity to customers
in Manitoba. This electric system and any device
connected to it produces alternating current (AC)
electric and magnetic fields (EMF) that oscillate
at a frequency of 60 Hertz (Hz).

This brochure describes EMF, the health research
that has been conducted, and the conclusions
offered by various scientific agencies on AC EMF
and effects on human health.

What are AC electric and magnetic
fields?

Manitoba Hydro’s electric system carries power
from generating stations to customer’s homes by
way of transmission lines, substations and distri-
bution lines. Each component of this system —
from the transmission lines that carry the elec-
tricity to the appliances that use the electricity
— produces EMF in the extremely low frequency
range that includes 60 Hz.M In scientific terms, a
field describes the properties of space surround-
ing an object due to the characteristics of the
object. A temperature field, for example, sur-
rounds a warm object, just as both electric fields
and magnetic fields surround electrical objects.

What do health and scientific
agencies say about EMF?

In the past 35 years, several thousand research
studies have investigated the potential health
effects of EMF in human populations, laboratory
animals and cells. Numerous scientific and health
agencies have evaluated this body of research,
including the World Health Organization, the
International Agency for Research on Cancer and
Public Health England.”! In Canada, the topic has
been evaluated by the Federal Provincial Territo-
rial Radiation Protection Committee (FPTRPC).
The FPTRPC is an intergovernmental Canadian
committee assembled to harmonize the standards
and practices for extremely low frequency EMF

within federal, provincial and territorial jurisdic-
tions. Health Canada refers to the FPTRPC as the
authority on issues related to EMF. The FPTRPC
established an extremely low frequency working
group to carry out periodic reviews, to recom-
mend appropriate actions and to provide position
statements that reflect the common opinion of
intergovernmental agencies.

The conclusion of these scientific agencies has
been generally consistent. Overall, they concluded
that the research does not show that either
electric fields or magnetic fields are a known

or likely cause of any disease, including cancer.
They also concluded that while some statistical
data suggests a relationship between childhood
leukemia and rare exposure to high average
magnetic field levels, the uncertainty associated
with these findings and the lack of support from
experimental studies does not support a true
causal relationship. Please see the end of this
brochure for additional sources that provide more
details about these agencies’ conclusions

What are the specific conclusions of
agencies in Manitoba and Canada?

The FPTRPC concluded “...there is insufficient
scientific evidence showing exposure to EMFs
from power lines can cause adverse health effects
such as cancer.” (See www.hc-sc.gc.ca/fewh-semt/
radiation/fpt-radprotect/emf-cem-eng.php for
more.) Also, the Manitoba Clean Environment
Commission recently concluded that while ...
some Manitobans are concerned about theories
that EMFs from transmission lines can be
harmful, ultimately decisions need to be made

on the basis of international scientific consensus,
and the scientific consensus is that there is no
evidence for these concerns about EMFs.”

Are there any standards or
guidelines to limit exposure to
AC EMF in Canada?

Canada does not have any national, territorial,
or provincial standards or guidelines related to
extremely low frequency EMF.

What does Health Canada
recommend?

Health Canada states, “You do not need to take
action regarding typical daily exposures to electric
and magnetic fields at extremely low frequen-
cies. There is no conclusive evidence of any harm
caused by exposures at levels normally found in
Canadian living and working environments.”

Do AC electric and magnetic fields
affect animals and plants?

Numerous research programs have been created
to study the effects of extremely low frequency
EMF on wild and domesticated animals; the larg-
est of these research programs was conducted

at McGill University in Quebec. Overall, this
research has not found any relationship between
EMF and the health, behaviour, or productivity of
animals, including cows, pigs and sheep. Further-
more, studies of crops and other plants have re-
ported no adverse effects on growth or viability.

11 Extremely low frequency EMF is different than radio
frequency fields, such as those produced by mobile phones

and radio and TV stations.

12 Pyblic Health England is the successor agency to the
National Radiological Protection Board and the Health

Protection Agency.



GPS Use in Agriculture

As described, radio noise from an AC transmission line would not be
expected to directly affect GPS receivers used for farming or other
operations from receiving GPS signals or the satellite- or antenna-

based correction signals.

Since real-time kinematic correction signals are transmitted from
antennas that are typically only a few metres high, AC transmission
line towers are not expected to produce much blocking of the line
of sight signals from these sources either. Repositioning of the
real-time kinematic base station antenna should resolve any issues
if they occur.

Signal degradation can occur due to reflections from a nearby
flat-topped building or other reflecting surfaces (such as lakes).
The overall performance of a GPS guidance system in agriculture
depends upon a high-quality receiver and good positional
correction from an independent source.

Studies of the performance of vehicle mounted receivers using
GPS and Russian Global Navigation Satellite signals around AC
transmission lines in Manitoba have not reported any problems in
obtaining positional signals with centimetre accuracy with satellite
or real-time kinematic error corrections signals [*4,

For more information on AC lines and electronic devices, please
consult the refrences listed on the next panel.
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Manitoba Hydro distributes electricity throughout the province
using alternating current (AC) transmission lines operating at
voltages between 66-kilovolts (kV) and 500-kV. This brochure
outlines information about electronic devices including global
positioning system (GPS) receivers, radios, TVs, wireless internet
and cell phones in the presence of AC transmission lines.

GPS receivers, radios, TVs, wireless internet, and cell phones all
receive radio frequency signals. While radio and TV transmitters
produce relatively strong radio frequency signals, GPS satellites,
computers and transmission lines produce weaker radio frequency
signals.

Radio and TV Receivers

Radio and TV interference may be noticeable when near an AC
transmission line. Many people have heard interference while
listening to amplitude-modulated (AM) radio stations and driving
under power lines, particularly high voltage transmission lines.
Interference to AM signals is caused by corona discharge around
the transmission line conductors. This corona discharge generates
broadband radio noise over a range of radio frequencies. If

the signals from AM and non-digital TV sources are weak, the
radio noise from nearby power lines can overlap and cause poor
reception very close to the lines (Figure 2).

Cell Phone
v GPS
NDGPS  AM TVFEM TV RTK| RTK
| I |
AC Line Noise
100 kHz 1 MHzz 1 GHz

The illustration above represents the frequency band of radio signals from
electronic devices such as TVs, cell phones, and GPS superimposed with
the primary frequency range of radio noise from an AC transmission line.

TVs receiving digital television signals are not susceptible to this
source of interference.

Manitoba Hydro has decades of experience designing transmission
lines that minimize radio noise and has worked with customers

to solve interference problems that sometimes arise near AC
transmission lines

Cell Phones

Cell phones receive and transmit radio frequency signals at frequencies
ranging from 850 megahertz (MHz) to 2,150 MHz. Radio noise from
an AC transmission line does not overlap with the signals from a cell
phone and, therefore, does not interfere with a phone’s functioning
near an AC transmission line.

Wireless Internet

Wireless internet operates at a frequency of 2,400 MHz. Radio noise
from an AC transmission line does not overlap with wireless internet
signals and, therefore, does not affect wireless internet function near
an AC transmission line.

Global Positioning System Receivers

GPS is a space-based navigation system that relies on orbiting
satellites circling Earth to establish the position of a GPS receiver.
The receiver uses the radio frequency signals sent from three or
more of these satellites to determine its exact location.

Naturally-occurring sources of radio frequency such as geomagnetic
storms and man-made sources of radio frequency such as TV
transmitters are sometimes reported to interfere with GPS signals
because these sources produce interference in the same frequency
range as the GPS satellite’s signals.

Since GPS signals are of far higher frequency than the radio
noise from an AC transmission line, it is very unlikely that an AC
transmission line will interfere with GPS functioning.

Systems to Improve GPS Accuracy

Modern GPS receivers can receive corrections from a number

of satellite-based systems with frequencies above 1 gigahertz to
improve the accuracy of positional location; this is called differential
GPS (DGPS). 1-3.5-12INationwide Differential GPS (NDGPS) is a GPS
system used in the United States and along the southern border of

Canada that was developed to improve GPS accuracy when GPS
first became available.[!! This system, as well as the Canadian System
GPS-C (now decommissioned) make use of land-based antennas to
transmit correction signals to GPS receivers at lower frequencies,
but are no longer used, particularly for high-precision applications.

Some GPS systems also make use of real-time kinematic (RTK)
systems to improve the accuracy of the GPS system by making

use of the ultra-high frequency radio communication range.[*- 2]
Since the frequency bands of these systems are far higher than the
radio noise frequencies produced by an AC transmission line, signal
interference is unlikely to occur. 13 It is possible, however, that
some receiver designs may be susceptible to minor interference

to the receiver, not the GPS signal due to certain related

factors. Conceptually, an AC transmission line might affect GPS
performance by signal blocking and reflection.

Signal Blocking and Reflection

RF signals can be blocked by physical objects such as mountains
or dregraded by reflections off large solid objects. Reflections of
GPS signals by buildings, lakes, and ponds can affect the accuracy
of GPS positions. The towers of an AC transmission line, while
relatively large compared to the size of a person for example, do
not have a large footprint and they are not solid structures. So
while the towers can result in some reflections and blocking of
radio frequency signals, their impact is generally momentary and
insignificant. Transmission line conductors also are too thin to
block or cause large reflections of radio frequency signals. >4

GPS and related receivers are typically configured to reduce the
effects of blocked and reflected signals, resulting in a very small
and temporary blockage area if it occurs. Further, the reception
of signals from multiple satellites means that the loss of a signal
from one satellite is not consequential since signals from other
satellites are still available to accurately determine the position
of the GPS receiver.
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FACT SHEET

ON THE GUIDELINES FOR LIMITING EXPOSURE TO TIME-VARYING ELECTRIC AND MAGNETIC
FIELDS (1 Hz—-100 kHz) PUBLISHED IN HEALTH PHYS 99(6):818-836; 2010.

ICNIRP is the internationally recognized body that sets guidelines for protection against adverse health
effects of non-ionizing radiation. It has recently published Guidelines for limiting exposure to time-
varying electric and magnetic fields (1 Hz to 100 kHz); this fact sheet describes the content of these
guidelines and their scientific background.

The guidelines replace previous recommendation given by ICNIRP for this frequency range. They are
derived from the current scientific knowledge as described in extensive reviews especially those of the
World Health Organization and ICNIRP. Some of the recommendations given in the new document
deviate from former ones. Where appropriate, such differences are explained in detail.

The main interaction of low frequency time-varying electric and magnetic fields (EMF) with the human
body is the induction of electric fields and associated currents in the tissues. In addition, exposure to low
frequency electric fields can cause surface electric charge effects.

The responsiveness of electrically excitable nerve and muscle tissue to electric stimuli including those
induced by exposure to low frequency electric and magnetic fields has been well established. A minimum
electric field threshold of about 4-6 V m™ has been calculated for peripheral nerve stimulation, using a
heterogeneous human model and data from volunteer exposure to the switched gradient fields of
magnetic resonance (MR).

The most robustly established effect of electric fields below the threshold for direct nerve or muscle
excitation is the induction of magnetic phosphenes, a perception of faint flickering light in the periphery
of the visual field. They are thought to result from the interaction of the induced electric field with
electrically excitable cells in the retina. This is formed as an outgrowth of the forebrain and can be
considered a good but conservative model of processes that occur in CNS tissue in general. The threshold
for induction of phosphenes in the retina has been estimated to lie between about 50 and 100 mV m™ at
20 Hz. The evidence for neurobehavioral effects on brain electrical activity, cognition, sleep and mood in
volunteers exposed to low frequency electric and magnetic fields is much less clear.

The scientific data available so far do not indicate that low frequency electric and/or magnetic fields
affect the neuroendocrine system in a way that these would have an adverse impact on human health.
There is no substantial evidence for an association between low frequency exposure and diseases such
as Parkinson’s disease, multiple sclerosis, and cardiovascular diseases. The evidence for an association
between low frequency exposure and Alzheimer’s disease and amyotrophic lateral sclerosis is
inconclusive. The evidence for an association between low frequency exposure and developmental and
reproductive effects is very weak.

Fact Sheet LF November 2010 1
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A considerable number of epidemiological reports, published particularly during the 1980s and ‘90s,
indicated that long term exposure to 50-60 Hz magnetic fields might be associated with an increased risk
of childhood leukemia. Two pooled analyses indicate that an excess risk may exist for average exposures
exceeding 0.3-0.4 uT. However, a combination of selection bias, some degree of confounding and chance
could possibly explain the results. In addition, no biophysical mechanism has been identified and the
experimental results from the animal and cellular laboratory studies do not support the notion that
exposure to 50-60 Hz magnetic fields is a cause of childhood leukemia.

It is the view of ICNIRP that the currently existing scientific evidence that prolonged exposure to low
frequency magnetic fields is causally related with an increased risk of childhood leukemia is too weak to
form the basis for exposure guidelines. Thus, the perception of surface electric charge, the direct
stimulation of nerve and muscle tissue and the induction of retinal phosphenes are the only well
established adverse effects and serve as the basis for guidance.

Based on the review of the scientific evidence summarized above, ICNIRP recommends the following
limits on exposure:

Occupational exposures: In the frequency range 10 Hz to 25 Hz, occupational exposure should be limited
to fields that induce electric field strengths in CNS tissue of the head (i.e., the brain and retina) of less
than 50 mV m™ in order to avoid the induction of retinal phosphenes. These restrictions should also
prevent any possible transient effects on brain function. These effects are not considered to be adverse
health effects; however, ICNIRP recognizes that they may be disturbing in some occupational
circumstances and should be avoided, but no additional reduction factor is applied. At lower frequencies
the limit value for the induced electric field strength rises in reverse proportion to frequency. At higher
frequencies, up to 400 Hz the limit value rises proportional to frequency. At frequencies in the range 400
Hz to 3 kHz occupational exposure should be limited to fields that induce electric field strengths in all
parts of the body of less than 800 mV m™ in order to avoid peripheral and central myelinated nerve
stimulation. At frequencies above 3 kHz the limit value rises proportionally with frequency.

In controlled environments, where workers are informed about the possible transient effects, exposure
in the range 1 Hz to 400 Hz, should be limited to fields that induce electric fields in the head and body of
less than 800 mV m™ in order to avoid peripheral and central myelinated nerve stimulation. This value
has been obtained by applying a reduction factor of 5 to the peripheral nerve stimulation threshold of 4
V m™ in order to account for the uncertainties described above. These restrictions rise proportionally
with frequency above 3 kHz.

General public exposures: In the frequency range 10 Hz to 25 Hz, general public exposure should be
limited to fields that induce electric field strengths in CNS tissue of the head (i.e., the brain and retina) of
less than 10 mV m™, in order to avoid the induction of retinal phosphenes. These restrictions should also
prevent any possible transient effects on brain function. A reduction factor of 5 has been applied to the
phosphene threshold of 50 mV m™ in order to account for uncertainties. Above and below this frequency
range, the basic restriction rises. At 1000 Hz it intersects with basic restrictions that protect against
peripheral and central myelinated nerve stimulation. Here, a reduction factor of 10, with respect to the
above mentioned stimulation threshold of 4 V m™, results in a basic restriction of 400 mV m™, which
should be applied to the tissues of all parts of the body.

The rationale for these guidelines limits can be found in full in “Guidelines for limiting exposure to time-
varying electric and magnetic fields (1 Hz to 100 kHz) Health Physics 99(6):818-836; 2010.”

The main changes, compared with previous recommendations by ICNIRP are:

- The basic restrictions are based on induced internal electric fields, instead of induced current
density, as this is the physical quantity that determines the biological effect. Previous health risk

Fact Sheet LF November 2010 2
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assessments were based on induced current density as most experimental data at that time
were based on this metric. Now, sufficient information based on induced internal electric fields is

available to use this metric in guidelines.

- Previous guidelines were set to prevent effects on nervous system functions and a limitation of
induced current density in CNS tissue only was recommended. Phosphenes were not considered
to be an adverse effect. ICNIRP now considers the effects on the retina as a model of effects in
the brain and the phosphene threshold provides a basis for limiting exposure as specified above.
In addition, stimulation effects on peripheral and central myelinated nerves have been included
as explained above. This leads to an exposure limitation in any tissue of the body. The limit
values were based on current scientific evidence and not simply converted on the basis of tissue

&
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conductivity from the former guidance on induced current density.

The table summarizes the basic restrictions

Exposure characteristic

Frequency range

Internal electric field (V m™)

Occupational exposure

CNS tissue of the head 1-10Hz 05/f
10 Hz-25Hz 0.05
25 Hz - 400 Hz 2x10° f
400 Hz - 3 kHz 0.8
3 kHz - 10 MHz 2.7x10*f
All tissues of head and body 1 Hz - 3 kHz 0.8
3 kHz - 10 MHz 2.7x10*f
General public exposure
CNS tissue of the head 1-10Hz 01/f
10 Hz- 25 Hz 0.01
25 Hz - 1000 Hz 4x10°f
1000 Hz - 3 kHz 0.4
3 kHz - 10 MHz 1.35x 10" f
All tissues of head and body 1Hz-3kHz 0.4
3 kHz - 10 MHz 1.35x 10" f

Notes:
- fis the frequency in Hz
- All values are rms

- in the frequency range above 100 kHz, RF specific basic restrictions need to be considered additionally.

Reference levels: Reference levels have been determined by mathematical modeling for the exposure
conditions where the variation of the electric or magnetic field over the space occupied by the body is
relatively small, i.e., uniform exposures. They are calculated for the condition of maximum coupling of
the field to the exposed individual, thereby providing maximum protection. Frequency dependence and
dosimetric uncertainties were taken into account. At the power frequency (50 Hz) the reference levels
for occupational exposure are 10 kV m™ for the electric field, and 1 mT for the magnetic field. With
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respect to general public exposure the reference levels are 5 kV m™ for the electric field and 200 uT for
the magnetic field.

For a very localized source with a distance of a few centimeters from the body, the only realistic option
for the exposure assessment is to determine dosimetrically the induced electric field, case-by case. With
greater distances the distribution of the field becomes less localized but is still non-uniform, in which
case it is possible to compare the spatial average along the body or part of it with the reference levels.
Contact current may result in shock and burn hazards. Therefore reference levels for contact current are
given for frequencies up to 100 kHz.

The main changes compared to the previous recommendations are:

- While in 1998 dosimetric considerations were based on simple geometrical models, the new
guidelines use data from computational simulations based on anatomically detailed human body
models.

- The revised basic restrictions as well as the dosimetric models used result in reference levels that
deviate in some areas from previous ones. There is a tendency for magnetic field reference levels
to be less conservative, whereas the electric field reference levels are, with some exceptions,
basically unchanged.

Additional advice is given on how to apply the guidelines in the case of simultaneous exposure to electric
and magnetic fields, to multiple frequency fields and to non-sinusoidal fields. There is no fundamental
change compared with previous advice.

Protective Measures: ICNIRP notes that protection of people exposed to electric and magnetic fields
could be ensured by compliance with all aspects of these guidelines. Appropriate protective measures
must be implemented when exposure results in the basic restrictions being exceeded. Engineering
controls should be undertaken in conjunction with administrative controls. In the workplace, additionally
personal protection measures can be used, but these should be regarded as a last resort. It is also
essential to implement rules that will prevent interference with medical electronic devices, detonation of
electro-explosive devices, and fires and explosions resulting from ignition of flammable materials by
sparks. All this is in line with previous advice.

Long-Term Effects: As noted above, epidemiological studies have found that everyday chronic low-
intensity power frequency magnetic field exposure is associated with an increased risk of childhood
leukemia. However, laboratory studies have not supported this association and a causal relationship
between magnetic fields and childhood leukemia or any other long term effect has not been established.
The absence of established causality is the reason why the epidemiological results have not been
addressed in the basic restrictions. ICNIRP is well aware that these epidemiological results have triggered
concern within the population in many countries. It is ICNIRP’s view, that this concern is best addressed
within the national risk management framework. Risk management in general is based on many
different aspects, including social, economic, and political issues. ICNIRP in this context provides
scientifically based advice only. Additional risk management advice, including considerations on
precautionary measures, has been given for example by the World Health Organization and other
entities.

Further details can be found in Health Physics 99(6):818-836; 2010.
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INTRODUCTION

Electric transmission lines are a critical
component to the modern electric
power system. Transmission lines carry
wholesale electricity in bulk from the
generator to the local distribution sys-
tems or industrial consumers. Transmis-
sion lines move power at a high voltage
from plants to su bstations and transform
power from high voltage to low voltage
o that it can be delivered to homes and
businesses. Transmission line voltage can
range from 69 to 765 kV. Subtransmis-
sion lines, ranging from 34.5 to 69 kV,
are often grouped with major transmis-
sion lines in a power company’s orga-
nization structure. Lower-voltage lines
require smaller structures and narrower
rights-of-way (ROWs), while higher-
voltage lines require larger structures
and wider ROWs. In general, the percep-
tion is that lower-voltage lines have less
impact and, therefore, the siting criteria
may differ from those of highervoltage
lines.

Population growth and migration,
increased per-capita electricity consump-
tion, new power plants, and the need
to add efficiency to the transmission
system have increased the need for new
transmission lines. The world population
reached 7 billion in 2011, just 12 years
after reaching 6 billion, and, in mid-
9011, the U.S. population reached 312
million and has grown approximately
1% per year from 2000 to 2011 (Popula-
tion Reference Bureau 2011). The world
population is expected to peak at 9.2
billion in 2075 (United Nations 2004).

World per-capita electricity con-
sumption increased by 256% from 1990
to 2005. The U.S. per-capita electricity
consumption increased by almost 17%
in that same time frame (International
Energy Agency 2007). Residential elec-
tricity use in the United States increased
by 23% from 1999 to 2009, and the
trend is expected to continue increas-
ing by 20% from 2007 to 2030 (Energy
Information Administration 2009).
Between 2010 and 2030, the U.S. electric
utility industry will need to make a total
infrastructure investment of $1.5 to $2.0
trillion—%$300 billion of which is needed
for transmission (Chupka et al. 2008).
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Figure 2. Alternative routes within alternative corridors.

Nevertheless, public opposition to
new transmission lines is increasing.
Typically, people prefer not to have
transmission lines erecied near where
they live, work, or play. This is because
of both real and perceived impacts to
the scenery, property values, land use,
and safety. At the same time, many peo-
ple prefer to keep new transmission lines
out of undeveloped natural areas so as
to preserve wildlife habitat. Transmission
line developers often find themselves
between a rock and a hard place
(Mortenson 2009; Wheeler 2009).

EPRI-GTC SITING
METHODOLOGY
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Engineering Environment

rentand credible. It capitalizes
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dstically sound ;ngurilJlrn‘s, automatically
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;‘jgl antomatically create reports summa-
riiiing criteria used and values assigned.

Atleast nine utilities have adopted the

methodology, and it has been used on
more than 70 projects in at least seven
LS. states and Korea.

Methodology Overview
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Figure 4. Built environment.

munity groups, regulatory agencies,
conservation groups, other utilities,
government agencies, elected officials,
and others. This is done on a program-
matic basis, and the resulting model is
used on multiple projects.

Stakeholder input is used to create

suitability maps from three perspectives.

One perspective is the built environ-
ment, which contains mapped features
that represent human and cultural
resource areas. Another is the natural
environment, which includes mapped
features that represent plants, animals,
and hydrologic resources. Finally, there
is an engineering concerns perspective,
which addresses physical constraints
and contains features for maximizing
co-location and minimizing cost and
schedule delays. A computer algorithm

is applied to evaluate all possible routes,

determining the routes most preferred
from each perspective. The top 3% of

all the routes are used for the alternative

corridors (Figure 2).

Once the corridors are identified,
the process continues down the fun-
nel. More detailed data are collected
for these refined areas. As the pro-
cess moves down the funnel, the data
become more detailed and accurate,
and the area to locate the transmission
line becomes more concentrated and
precise.

The professional siting team identi-
fies alternative routes (Figure 2) within
the alternative corridors. The alterna-
tive route evaluation model applies a
standard set of metrics and weights to
each route.

Figure 5. Engineering environment,

To select the preferred route, all
top-scoring routes are scrutinized by the
project team in a procedure known as
“expert judgment.” The team decides
on a set of issues or risk factors that may
be unique to each project. These issues
are more subjective—such as public
concern, maintenance accessibility, and
schedule delay risk. Using the expert
judgment model, the project team se-
lects the preferred route.

Siting Criteria

Transmission line siting criteria can be
grouped into three general categories:
Criteria aimed at minimizing impacts to
the natural environment (Figure 3), the
built environment (Figure 4), and the
engineering environment (Figure 5). By
grouping criteria in this manner, models
can be developed to place emphasis on
one of these groups or consider them
equally. This organization structure

also provides options for obtaining
input from stakeholders with varying
expertise. Some stakeholders may have
more expertise and copeern relative to
people, places, the natural environment,
or engineering.

Another consideration for criteria is
the phase of the project. As the project
proceeds, more-detailed criteria are
considered. The criteria used for the
identification of corridors may not be as
detailed or specific as the criteria used
to evaluate alternative routes.

Following is an example of criteria
for the identification of alternative corri-
dors within a siting program in the east-
ern United States. It should be noted
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that these criteria may be different in
different regions; therefore, the model
should be updated to accommodate
region-specific concerns. These criteria
and the suitability values and weights
were identified by a group of external
stakeholders.

Natural Environment

e Streams and Wetlands

» No streams and wetlands

= Small streams

» Nonforested, noncoastal wet
lands
Large streams
Nonforested coastal wetlands
Trout streams
Forested wetlands

e 44838

¢ Floodplain
= In the floodplain
= Notin the floodplain

e Public Lands (see other public

lands, in the avoidance category)

» Areas where there are no
public lands

= Wildlife management areas
(private ownership)

= Other conservation land

» U.S. Forest Service land

= Wildlife management areas
(state owned)

e Protected Wildlife Habitat
o Federally endangered
Federally threatened
State endangered
State threatened
No protected wildlife habitat

433

¢ Land Cover
= Open land
Managed pine plantation
Row crops
Developed land
Forest

243 3

° oidance Areas

Av
» EPA Superfund sites

o Federal, state, and local parks

= Wilderness areas

= National Wild and Scenic Rivers
= Wildlife refuge

Built Environment

* Proximity to Buildings
= Close to buildings
= Far from buildings

e Building Density
» High building density
= Low building density

e Proximity to Eligible Historic
Structures
= Close to historic structures
= Far from historic structures

* Proposed Developments
» Areawith proposed
development
» No proposed development

e Land Use
» Undeveloped
» Developed nonresidential
= Residential

e Avoidance Areas

» Listed archeology sites, historic
structures, and districts
Areas of ritual importance
School and daycare parcels
Cemetery parcels
Church parcels
Buildings

833 33
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Engineering Environment

* Slope
= High slope
= Lowslope

* Intensive Agriculture
= Center pivot irrigation
= Fruit orchards
= No intensive agriculture

* Co-Location Opportunities

» Rebuild existing transmigsjo,
lines
Parallel existing transmissigp
lines
Parallel gas transmission lineg
Parallel roads
Parallel interstates
Scenic highways
Parallel railroads

2

3 8333

e Avoidance Areas

Airports and glide paths
= Nonspannable water

= Military facilities

= Mines and quarries

o

Stakeholder Calibration

The methodology recommends thata
group of stakeholders identify/refine
the siting criteria and assign relative

suitability values and relative importante
weigh