B E)8/06/201d WED §:17 FAX

i Canadi

Bo01/003

CULLE 224001
infrastructure Canada g euivap

180 Kent Street / rue Kent FISTER OF TRANBEORTATION
11" Floor/ 1liéme étage AUG 0 6 201
Ottawa, Ontario K1P 0B6

ORAFT R_EPLY D F‘ﬂrD PILED

FACSIMILE SERVICE // SERVICE DE TELECOPIEUR Date

AUG 0 6 20%

This faczimile sarvica s a non-secune facliity and may not bo Le présant servige do télécopie est un service non protégd. |l na doil done
used to transmit classifiad or protacted informatian as dafineg pag 8i¢e Wtiliad pour transmettre des renselgnsmants classifies ou protbgée
by the gevamment securty pollay. définis dang e polltiqus du gouvvamament sur la sdoudts.

Name of addrgacen  Nom du dssfinelaira Focsimite no,  N® da téldseplour
TO |The Nonourabie Ted Stone, HM.L.A. (250)35
Minister of Transpertahon & infrasivi efure b-2290
A Orgenizallon ~ Orgenlsstion f | : SL pp;%a;s',?mv::a a#:;lgﬂ;m i
Go vernment of Brihsh Coltembio. 2
Nama of sender  Nom Ua Jexpaditour

Facaimito no. N®da 1élécopleur Tefophene no. N dalékiphona
FROM | The Nonourable Denis Lebe |- - ’ -
G ey of Infrastructure Gt 69952~ | 690 ©I3)452-1703
This dooum.ent doos niot contaln clagsified or sansitiva information,

Le présent document ne contiant pas de renssignemaents classitiés vu de naturs délicate.
X Signalura

Trans —Canada Ne‘ﬁf.}wm{ Malakwa
Bri dje_ P!'Ddbﬁa-z‘—

IF YOU DO NOT REGEIVE ALL THE PAGES, PLEASE CALL THE SENDER,
81 VQUS NE RECEVEZ FAS TOUTES. LES PAGES, VEUILLEZ TELEPHONER A L'EXPEDITEUR.

This message lg Intonded for e only by the individual ar organlzation to Catte communlcation ast exclusivernent destinde & la parsonng ou &
which it is apacitically eddrezsed. [t may conteln privileged Information, the | l'erganisation & qui elie ost adressdse. Eile peut contanir da lnformation
diselpsure of which may infinge on the rghts of third parties. if you have pAvildgléa dont la dividgation pourrelt portar alteinto aux drelte do ifers.

recelved this communlcation In error, notify us Immedlately by talephone, 81 vous avez regu ostto communlcatlon par erreur, veulllez nous an
Thank vou, aviaer immédialement par téléphons. Merol.
FYCACGC 160-1818B (Rev, 1954/408) Word

M\Finance Brench\Template\Fax ranaminal

Page 1 of 5 TRA-2015-5143




08/06/2014 WED $:17 FAX Zo02/003

Cablnet du ministre de I'Infrastructure,

das Collectivités et des Affaires intergouvernementalas
of ministre de 'Agsnce de dédveloppemeont
économigue du Canada pour les régions du Québsc

Offica of the Minister of Infrastrycture,
Communilieg and Intergovernmentat Affairs

and Minister of the Economic Development Agency
of Canada for the Regions of Quabss

Otlawe, Canads K14 1MB

AUG 0:6 264

The Honourable Todd Stone, M.L.A.
Minister of Transportation and Infrastructure
Gavernment of British Columbia

PO BOX 9055

Stn. Prov. Govt

Victoria, British Columbia V8V 9E2

Dear Minister Stone:

Further to the joint announcements on July 25, 2014, regarding the Trans-Canada
Highway Malakwa Bridge project with the Province of British Columbia, I am pleased to
formally advise you that the Government of Canada has identified the project as a priority
for funding consideration under the Building Canada Fund-Major Infrastruciure
Component.

Under this program, the Government of Canada will consider an investment of up to
50 percent of the project’s total eligible costs, to a maximum federal contribution of
$13 million.

While the Government of Canada is pleased to consider this project a priority for
funding, I must impress upon you that this letter does not signify funding approval. More
specifically, any potential federal funding of this project will be conditional upon:

- The completion of a federal project review that results in a determination that the
project meeis the Building Canada plan requirements. To this end, I understand
your officials have already provided the information necessary for federal
officials to undertake this project review;

- Fulfilling, where applicable, the requirements of the Canadian Environmental
Assessment Act, 2012 and the requirements for Aboriginal consultations under
section 35 of the Constitution Act, 1982;

~ Upon the start of construction activities and/or other appropriate project
milestones, the Provines of British Columbia will ensure that signage is erected,
which cleasly displays current Government of Canada and Bconomic Action Plan
branding in prominent locations at the project site, The Government of Canada
will further confirm and communicate additional requirements and expectations

from time fo time in this respect; and
LR ) l2
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The signing of a contribution agreement that will detail the projeci elements,
schedule, costs and funding parameters.

I must also inform you that any project costs incurred before the federal
approval-in-principle are ineligible for federal reimbursement. Further, any construction
thal begins before federal approval-in-principle could jeopardize that proposed funding.
Should you choose to move forward with issuing a bid solicitation ahead of receiving the
project’s approval-in-principle, the document should clearly state that the awarding of
any resulting contract is subject to federal funding being secured. Awarding of all
contracts should only take place after you have been informed of federal approval-in-
principle of funding for the project. The Governinent of Canada will have no obligation
{0 enter into a contribution agreement.or to reimburse any costs associated with a project
for which a contract has been awarded ashead of federal approvalin-ptinciple, as
signalled through a letter from us.

'Thank you for your collaboration to date, and T look forward to working with you on this
important project.

Denis Lebel, P.C., M.P.
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Minister of Infrastructure,

Communities and Intergovernmental Affairs

and Minister of the Economic Development Agency
of Canada for the Regions of Quebec

Ministre ds Finfrastructure,

des Collectivités et des Affaires infergouvernementales
et ministre de 'Agence de développement
économigue du Canada pour les régions du Québac

Ollavwa, Canada K1A 108

AUG 11 2014 | COCLLH 200004
The Honourable Todd Stone, M.L.A. M.N.STER'SUOEGEE
Minister of Transportation and [nfrastructure MINISTER OF TRANGPORTAT
Government of British Columbia '
Room 306 AUG 19200
Parliament Buildings
Victoria, British Columbia V8V 1X4 orarT RepLy L] rvil ] me 1

Dear Minister Stone:

I am plcased to inform you of the federal approval-in~principle of funding for the Malakwa
Bridge Replacement and Improvements project on the Trans-Canada Highway in British
Columbia. This approval is given following a successful review of the project under the terms
and conditions of the Building Canada Fund — Major Infrastructure Component (BCF-MIC).

As a result of this review, federal funding for this project from the BCF-MIC will bc up to
50 percent of the total eligible project costs, to a maximum federal contribution of
$13,000,000 under this program.

Federal tunding for the project from all sources (including funding from the BCF as well as
(unding from any other federal programs) cannot exceed S0 percent ol the project’s total cligible
COSts,

With this approval-in-principle, eligible costs as determined under the terms and conditions of
the Building Canada Fund, and incurred as of the date of this letter, will be eligible for federal
reimbursement, subject to the timely execution of a contribution agrecment. If a contribution
agreement is not signed, the Government of Canada will not reimburse any costs incurred. Once
signed, the coniribution agreement represents the final federal approval of the project.

Pleasc nofe that the Government of Canada cannot contribute more than 15 percent of its funding
towards non-capital or “soft costs”, These costs include planning and assessment costs specifted
in the contribution agreement, for example, those related to environmental planning, surveying,
engineering, architectural supervision, testing and management consulting services. More
specifically, the Government of Canada will not contribute more than $1,950,000 in soft costs,

As we move to the contribution agreement stage, the following conditions will also apply to the
project:

¢ Regardless of the outcome of any of the project tendering processcs, all ineligible costs,
cost increases, any costs associated with funding shortfails, and any costs related to the

ongoing operation and maintenance of the project, will be the responsibility of the
Province of British Columbia;
.2
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e Any costs incurred prior to the date of this letter are ineligible for reimbursement;

s Any costs associated with a contract that has been executed prior to the date of this Jetter
are ineligible for reimbursement;

+ The Province of British Columbia will satisfy the Government of Canada with respect (o
the competitive and transparent tendering process to be established;

o The Province of British Columbia and the Government of Canada will work to complete
an amendment to the existing contribution agreement in a timely manner and to this end
the Province of British Columbia will provide verified cost estimates and projected cash
flows broken down by fiscal year for all project components, The Province of
British Columbia will also provide detailed and final design information, as this
information becomes available; and

¢ The Province of British Columbia agrees to producc and erect temporary signage a
minimum of 90 days before the start of construction or within 30 days after receipt of the
accompanying lIctier from the Minister, whichever js later, at the project site
acknowledging the federal government’s contribution to the project, the cost of which
will be an eligible cost under the contribution agreement, The signage will be produced in
accordance with the design requirements to be provided by the Government of Canada,
will be at least equivalent in size and prominence to other partners’ signage and remain in
place until 90 days after construction is completed.

My officials have informed me that the Province of British Columbia is targeting to begin
construction on the project in fall 2014 with a view to completing construction by the end of tall
20116. Please note that the Province of British Cotumbia will be required to notify me in writing
should delays of more than six months be expected in these start or completion dates.

The existing Agreement Monitoring Committce, which was established under the Canada-
Province of British Columbia Building Canada Fund Agreement for National Highway System
Infrastructure Projects, will oversee the projects’ progress,

Thank you for your collaboration to date. I look forward to working with you on this project.

Yours sincerely,

Denis Lebel, P.C., M.P.
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX

Sent: Sunday, December 21, 2014 12:04 PM

To: Rutherford, Michael

Subject: residual old BCF funds

Attachments: Upper Skeena Rec Centre Project Sheet 2014-11-14.docx; Hwy 1 - 216th Ave

Interchange 2014-08-26.docx

Hi Michael
Updated Numbers
®  Savings/de-commitments under Communities Component have increased from s.13,s.17 |
believe that Christian Judd has advised accordingly, but do you need a new letter (ADM to ADM) to formalize?
e Another $.13,5.17 | in project savings (West Coast Express project) under the Public Transit project
Contribution Agreement have been confirmed and | believe that Transport Canada has, or will be, advising
accordingly. Do we need to do another amendment to the CA to release the funds or is a schedule revision
sufficient?
With respect to the projects put forward for consideration

5.13,5.16,5.17

David
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX

Sent: Friday, May 16, 2014 8:57 AM

To: 'Rutherford, Michael'

Subject: as discussed: residual EBCF funds
Attachments: draft candidates list EBCF residual funds.xIsx
Michael

As discussed, our understanding of the residual funding under existing Building Canada Fund and the candidate projects
list
David

5.16,5.17
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Candidate Proiects:

5.16,5.17
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX

Sent: Friday, February 27, 2015 11:35 AM
To: 'Rutherford, Michael'

Subject: BCF BC priorities

Attachments: Scan_MPS005520150226.pdf
Michael

For your information; | believe that the attached is the basis for some political discussions commencing next week
David
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX

Sent: Wednesday, October 29, 2014 2:38 PM
To: 'Rutherford, Michael'

Subject: BCF-MIC

Attachments: Residual BCF Oct 2014 .pdf

Michael

Priorities for residual funds under BCF-MIC

David
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX

Sent: Friday, January 23, 2015 5:38 PM

To: Hallas, Mike J TRAN:EX

Subject: FW: Follow up questions on Hwy 77 Fort Nelson, Hwy 1 Hoffman's Bluff to Chase Creek,

and Hwy 1 - 216th Street

From: Wadasinghe, Cheryl [mailto:Cheryl.Wadasinghe@infc.gc.ca]
Sent: Friday, January 23, 2015 1:50 PM
To: Marr, David TRAN:EX
Cc: Rutherford, Michael; Chappell, Tegan; O'Connell, Cara; Ruffilli, Dean
Subject: Follow up questions on Hwy 77 Fort Nelson, Hwy 1 Hoffman's Bluff to Chase Creek, and Hwy 1 - 216th Street
Hi David,
We are working through the initial reviews for several of the project submissions you sent us in December. In order to
complete them we have identified some areas where we require additional information. Please see questions below —
once we hear back from you we will be in a position to route our reviews to seek the Minister’s agreement to prioritize
these projects.
PTIC-NRP: Highway 77 - Fort Nelson River Bridge
In the description of the work to be completed as a part of the project, it is stated that the project will entail “replacing
the single lane Acrow bridge with steel girders and a two lane concrete deck”. Can you please clarify whether existing
girders will also be replaced, or if the work only includes adding girders?
Can you please briefly describe how the construction of the second lane will affect the life of the existing asset?
With respect to the benefits generated as a result of the project:

- Can you please provide more detail on how the project relates to new or significantly expanded large-scale

development of natural resources, and

- How it represents opportunities for significant incremental economic benefit?
Further, can you share any information on the number and percentage of vehicles that must be diverted as a result of
the bridge’s inability to accommodate heavy and/or wide loads?
PTIC-NRP: Highway 1 - Hoffman’s Bluff to Chase Creek
With respect to the negotiations with the Neskonlith Indian Band, can you please describe the planned process to for
acquiring land and identify whether you anticipate any significant project delay risks?
In the list of prioritized projects received from the Province, Highway 1 Chase Creek Road to Jade Mountain is also
listed. This project appears to abut the Hoffman’s Bluff Project. Could you please share the rationale behind why these
were not proposed as two components of one project?
BCF-MIC: Highway 1 — 216" street Interchange
Could you please provide a breakdown of eligible and ineligible costs for each of the two components (interchange and
6-laning extension)? It would seem that the project information sheet calculated the federal share based on 50% of
total project costs for each component instead of eligible costs.
Thanks very much and have a great weekend!

Cheryl

Cheryl Wadasinghe

Principal Advisor, Transportation :: Conseiller principal, Transport

Economic and Community Initiatives :: Priority Initiatives, Policy and Communications Branch
Suite 1100, 180 Kent St. Ottawa, ON K1P 0B6 :: Suite 1100, 180, rue Kent, Ottawa, ON KI1P 0B6
cheryl.wadasinghe(@infc.ge.ca

NEW ** Telephone :: Téléphone 613.946.2288 **

Facsimile :: Télécopieur 613.960.9649

www.infrastructure.gc.ca
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX
Sent: Thursday, January 29, 2015 5:20 PM
To: 'Wadasinghe, Cheryl'
Cc: Hallas, Mike J TRAN:EX
Subject: Highway 1 - Hoffman's Bluff to Chase Creek - Fed Question
Cheryl
Re: query on Hwy 1 Hoffman’s Bluff to Chase Creek
David
5.13,5.16,5.17
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX
Sent: Wednesday, December 24, 2014 11:21 AM
To: Rutherford, Michael
Cc Hallas, Mike J TRAN:EX
Subject: New BCF project information
Attachments:
s.17
Michael

Merry Christmas and Happy New Year to you and yours
Attached is project information for:

. s.17

David
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Bruneski, Michelle TRAN:EX

From: Marr, David TRAN:EX
Sent: Friday, February 13, 2015 8:19 AM
To: 'Wadasinghe, Cheryl'
Cc 'Rutherford, Michael’; 'Chappell, Tegan'
Subject: RE: Question regarding Hwy 1 - Illecillewaet
Hi Cheryl

5.13,5.16,5.17

From: Wadasinghe, Cheryl [mailto:Cheryl.Wadasinghe@infc.gc.ca]
Sent: Wednesday, February 11, 2015 1:44 PM

To: Marr, David TRAN:EX

Cc: Rutherford, Michael; Chappell, Tegan

Subject: Question regarding Hwy 1 - Illecillewaet

Hi David,

Paged4 of 350 TRA-2015-51434



Hope all is well with you.

We will shortly be completing our initial review for the above project, and | am noting that this project seems very
similar to a comparable project that was prioritized by BC under BCF-MIC in 2013. Noting the former proposal was
costed at $26M and that this one is costed at $35M, and there are slightly different project components. We may get
some questions about this as we go through approvals. My sense is the difference is due to the conceptual planning
work that was undertaken after 2013, which redefined the project scope, and as such revised cost estimates. If you
could confirm whether this is the case, or if there is a different explanation, that would be great. Any additional details
much appreciated.

Best regards,

Cheryl

Cheryl Wadasinghe

Principal Advisor, Transportation :: Conseiller principal, Transport

Economic and Community Initiatives :: Priority Initiatives, Policy and Communications Branch

Suite 1100, 180 Kent St. Ottawa, ON K1P 0B6 :: Suite 1100, 180, rue Kent, Ottawa, ON K1P 0B6
cheryl.wadasinghe(@infc.ge.ca

NEW ** Telephone :: Téléphone 613.946.2288 **

Facsimile :: Télecopieur 613.960.9649

www.infrastructure.ge.ca

Bl et Canadi
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Minister of Infrastructure,

Communities and Intergovernmental Affairs

and Minister of the Economic Development Agency
of Canada for the Regions of Quebec

Ministre de I'Infrastructure,

des Collectivités et des Affaires intergouvernementales
et ministre de 'Agence de développement
économigue du Canada pour les régions du Québec

AUG 1 1 2““ Ollawa, Canada K14 1M8

The Honourable Todd Stone, M.L.A.
Minister of Transportation and Infrastructure
Government of British Columbia

Room 306

Parliament Buildings

Victoria, British Columbia V8V 1X4

Dear Minister Stone:

[ am pleased to inform you of the federal approval-in-principle of funding for the Malakwa
Bridge Replacement and Improvements project on the Trans-Canada Highway in British
Columbia. This approval is given following a successful review of the project under the terms
and conditions of the Building Canada Fund — Major Infrastructure Component (BCF-MIC).

As a result of this review, federal funding for this project from the BCF-MIC will be up to
S} percent of the total eligible project costs, to a maximum federal contribution of
$13,000,000 under this program.

Federal funding for the project from all sources (including funding from the BCF as well as
funding from any other federal programs) cannot exceed 50 percent of the project’s total eligible
COsts.

With this approval-in-principle, eligible costs as determined under the terms and conditions of
the Building Canada Fund, and incurred as of the date of this letter, will be eligible for federal
reimbursement, subject to the timely execution of a contribution agreement. If a contribution
agreement is not signed, the Government of Canada will not reimburse any costs incurred. Once
signed, the contribution agreement represents the final federal approval of the project.

Please note that the Government of Canada cannot contribute more than 15 percent of its funding
towards non-capital or “soft costs”. These costs include planning and assessment costs specified
in the contribution agreement, for example, those related to environmental planning, surveying,
engineering, architectural supervision, testing and management consulting services. More
specifically, the Government of Canada will nol contribute more than $1,950,000 in soft costs,

As we move to the contribution agreement stage, the following conditions will also apply to the
project:

* Regardless of the outcome of any of the project tendering processes, all ineligible costs,
cost increases, any costs associated with funding shortfalls, and any costs related to the
ongoing operation and maintenance of the project, will be the responsibility of the
Province of British Columbia;

.2
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o Any costs incurred prior to the date of this letter are ineligible for reimbursement;

s Any costs associated with a contract that has been executed prior to the date of this letter
are ineligible for reimbursement;

o The Province of British Columbia will satisfy the Government of Canada with respect to
the competitive and transparent tendering process to be established;

¢ The Province of British Columbia and the Government of Canada will work to complete
an amendment to the existing contribution agreement in a timely manner and to this end
the Province of British Columbia will provide verified cost estimates and projected cash
flows broken down by fiscal year for all project components. The Province of
British Columbia will also provide detailed and final design information, as this
information becomes available; and

e The Province of British Columbia agrees to produce and erect temporary signage a
minimum of 90 days before the start of construction or within 30 days after receipt of the
accompanying letter from the Minister, whichever is later, at the project site
acknowledging the federal government’s contribution to the project, the cost of which
will be an eligible cost under the contribution agreement. The signage will be produced in
accordance with the design requirements to be provided by the Government of Canada,
will be at least equivalent in size and prominence to other partners’ signage and remain in
place until 90 days after construction is completed.

My officials have informed me that the Province of British Columbia is targeting to begin
construction on the project in fall 2014 with a view to completing construction by the end of fall
2016. Please note that the Province of British Columbia will be required to notify me in writing
should delays of more than six months be expected in these start or completion dates.

The existing Agreement Monitoring Committee, which was established under the Canada-
Province of British Columbia Building Canada Fund Agreement for National Highway System
Infrastructure Projects, will oversee the projects’ progress.

Thank you for your collaboration to date. I look forward to working with you on this project.

Yours sincerely,

Denis Lebel, P.C., M.P.
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BRITISH
COLUMBIA

July 18, 2014

Jeff Moore, Assistant Deputy Minister
Policy and Communications
Infrastructure Canada

180 Kent Street, Suite 1100

Ottawa ON KI1P 0B6

Dear Assistant Deputy Minister Moore:

Reference: 228692

Re:  Contribution Agreement for Core National Highway System Projects

Building Canada Fund — Major Infrastructure

Component

I am writing to advise that we are forecasting approximately $2.275 million in unleveraged
federal funds against the $187.089 million allocated under the Canada-British Columbia
Contribution Agreement for Core National Highway System Projects.

This is based on our assessment of final eligible costs as the associated projects are complete,
or in the case of Highway 97 Winfield to Oyama, substantially complete. The breakdown by

project is outlined in the following table:

Podkaet Federal Contribution
) Maximum Forecasted Unleveraged

Hwy 1 Clanwilliam Overhead $12,026,605.73 $11,735,248.24 $291,357.49

Hwy 1 Donald Bridge and Overhead $25,544,001.13 $25,391,484.14 $152,516.99

Hwy 97 Winfield to Oyama $26,829,973.96 $24,998,938.64 $1,831,035.32

Total: $2,274,909.80

saild

Ministry of Transportation Office of the Mailing Address: Location:

and Infrastructure Assistant Deputy Minister PO Box 9850 Stn Prov Govt 5B 940 Blanshard Street

Infrastructure Department Victoria BC V8W 915 Victoria BC V8W 31:6

Telephone: 250 387-326()
I'ax: 250 387-7671

www.gov.be.ca/tran
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We are prepared to amend the Contribution Agreement to release the $2,274,909.80 in federal
funds from these projects for reallocation to other provincial priorities. This would augment the
unallocated federal funds remaining under the Major Infrastructure Component of the Building
Canada Fund and allow the advancement of new infrastructure projects and the realization of
the associated economic benefits.

Sincerely

Kevin Richfer
Assistant/Deputy Minister
Infrastructure and Major Projects Department

Copy to: Grant Main, Deputy Minister

Nancy Bain, Assistant Deputy Minister
Finance and Management Services
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Cablnet du ministre de I'Infrastructure,

das Collectivités et des Affaires intergouvernementalas
of ministre de 'Agsnce de dédveloppemeont
économigue du Canada pour les régions du Québsc

Offica of the Minister of Infrastrycture,
Communilieg and Intergovernmentat Affairs

and Minister of the Economic Development Agency
of Canada for the Regions of Quabss

Otlawe, Canads K14 1MB

AUG 0:6 264

The Honourable Todd Stone, M.L.A.
Minister of Transportation and Infrastructure
Gavernment of British Columbia

PO BOX 9055

Stn. Prov. Govt

Victoria, British Columbia V8V 9E2

Dear Minister Stone:

Further to the joint announcements on July 25, 2014, regarding the Trans-Canada
Highway Malakwa Bridge project with the Province of British Columbia, I am pleased to
formally advise you that the Government of Canada has identified the project as a priority
for funding consideration under the Building Canada Fund-Major Infrastruciure
Component.

Under this program, the Government of Canada will consider an investment of up to
50 percent of the project’s total eligible costs, to a maximum federal contribution of
$13 million.

While the Government of Canada is pleased to consider this project a priority for
funding, I must impress upon you that this letter does not signify funding approval. More
specifically, any potential federal funding of this project will be conditional upon:

- The completion of a federal project review that results in a determination that the
project meeis the Building Canada plan requirements. To this end, I understand
your officials have already provided the information necessary for federal
officials to undertake this project review;

- Fulfilling, where applicable, the requirements of the Canadian Environmental
Assessment Act, 2012 and the requirements for Aboriginal consultations under
section 35 of the Constitution Act, 1982;

~ Upon the start of construction activities and/or other appropriate project
milestones, the Provines of British Columbia will ensure that signage is erected,
which cleasly displays current Government of Canada and Bconomic Action Plan
branding in prominent locations at the project site, The Government of Canada
will further confirm and communicate additional requirements and expectations

from time fo time in this respect; and
LR ) l2
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The signing of a contribution agreement that will detail the projeci elements,
schedule, costs and funding parameters.

I must also inform you that any project costs incurred before the federal
approval-in-principle are ineligible for federal reimbursement. Further, any construction
thal begins before federal approval-in-principle could jeopardize that proposed funding.
Should you choose to move forward with issuing a bid solicitation ahead of receiving the
project’s approval-in-principle, the document should clearly state that the awarding of
any resulting contract is subject to federal funding being secured. Awarding of all
contracts should only take place after you have been informed of federal approval-in-
principle of funding for the project. The Governinent of Canada will have no obligation
{0 enter into a contribution agreement.or to reimburse any costs associated with a project
for which a contract has been awarded ashead of federal approvalin-ptinciple, as
signalled through a letter from us.

'Thank you for your collaboration to date, and T look forward to working with you on this
important project.

Denis Lebel, P.C., M.P.
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Kevin Richter

Assistant Deputy Minister

Infrastructure and Major Projects Department
Minister of Transportation and Infrastructure
PO BOX 9850 Stn

Victoria BC V8W 9T5

‘Dear Mr. Richter:

Thank you for your letter of July 17, 2014, requesting the release of
$2,274,909.80 of unleveraged funding in the Canada-British Columbia
Contribution Agreement for Core National Highway System Projects, under the
Maijor Infrastructure Component of the Building Canada Fund (BCF-MIC).

[ am writing to confirm that federal officials will reduce the federal contribution
agreement by $2,274,909.80. Subsequently, this amount will be returned fo
British Columbia’s provincial allocation under BCF-MIC and will be made
available for other infrastructure priorities identified by the Province of
British Columbia. Transport Canada representatives will collaborate with
provincial representatives in order to initiate the necessary amendments under

the current agreement.

Thank you for your collaboration to date. | look forward to continuing to work
together on infrastructure priorities for British Columbia. :
Yours sincerely,

i

- Jeff Moore '

' Assistant Deputy Minister
Policy and Communications

cc. Jane Weldon
Director General
Surface Infrastructure Programs
Transport Canada

Canada
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July 18,2014

Jetf Moore, Assistant Deputy Minister
Policy and Communications

Infrastruciure Canada

180 Kent Street, Suite 1100

Ottawa ON KIP 0B6

Dear Assistant Deputy Minister Moore:

BRITISH
COLUMBIA

Reference: 228692

Re:  Confribution Agreement for Core National Highway System Projects
Building Canada Fund — Major Infrastructure Component

I am writing to advise that we are forecasting approximately $2.275 million in unleveraged
federal funds against the $187.089 million allocated under the Canada-British Columbia
Contribution Agreement for Core National Highway System Projects,

This is based on our assessment of final elipible costs as the associated projects are complete,
or in the case of Highway 97 Winfield to Oyama, substantiaily complete. The breakdown by
project is outlined in the following table:

. Project

. Federal Contribution

" Maximum | - Forecasted © |

Unleveraged

Hwy | Clanwilliam Overhcad

$12,026,605.73 $11,735,248.24

$291,357.49

Hwy | Donald Bridge and Overhead

$25,544,001.13 $25,391,484.14

$152,516.99

Hwy 97 Winfield to Oyama

$26,829973.96 |  $24,998,938.64

$1,831,035.32

Total:

© $2,274,909.80

cd2

Ministry of Transpostation
and Inirastructuse

Offfice of the
Assistant Dreputy Minister
Infrastructure Depastment

Mailing Address:
POy Bax Y850 St Prov Govt
Victona BOC VEW 15

Telephone: 250 387-3260
Fax: 250 7-7671

Location:
511 040 Blanshand Steeet
Victona BU VEW 356

www.gov.bo.ca/tran
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We are prepared to amend the Contribution Agreement to release the $2,274,909.80 in {ederal
funds from these prajects for reallocation to other provincial priorities. This would augment the
unallocated federal funds remaining under the Major Infrastructure Component of the Building
Canada Fund and allow the advancement of new infrastructure projects and the realization of
the associated economic bencfits,

Sincerely

Kevin Richfer
Assistant/Deputy Minister
Infrastructure and Major Projects Departiment

Copyto:  Grant Main, Deputy Minister

Nancy Bain, Assistant Deputy Minister
Finance and Management Services
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Highway 1: Malakwa Bridge and Four-Laning
Business Case

David Retzer

BC Ministry of Transportation and Infrastructure
Southern Interior Region
June 03, 2014
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1. EXECUTIVE SUMMARY
BACKGROUND

Malakwa Bridge is located on the Trans Canada Highway #1 (TCH) approximately 20km east of Sicamous
and 50km west of Revelstoke. The TCH has been identified by the Province of British Columbia as the
primary east-west route for the movement of people and goods. It is crucial that this corridor performs to
high standards of safety, reliability and efficiency. The TCH also has a larger significance as Canada’s

national highway, extending 7800km to connect the nation from coast to coast.

The section of the TCH between Cache Creek and the Alberta border is part of a provincial long-term 4-
laning strategy. It has been the subject of a number of studies and reports, including the Trans Canada
Highway No.1 Investment Strateqy Kamloops to Golden (Urban Systems, 2005), which identified replacing

Malakwa Bridge as a priority improvement.

r_ylalah-.-.-a Brid ge-\

Pt

o,
’—'--_ﬂ:'.blc-ar'nous

FIGURE 1: MALAKWA BRIDGE LOCATION

The average annual daily traffic (AADT) taken from a permanent count station 5km north of Malakwa
Bridge (P-22-1) is approximately 6,000 vehicles/day (vpd), with summer traffic nearly 10,900vpd. The high

summer traffic peaking is indicative of the TCH’s role in providing tourist access to a variety of
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destinations including the Rocky Mountains. Trucks comprise approximately 30% of total traffic.

The scope of this business case is to evaluate options for the replacement of Malakwa Bridge and 4-laning

approximately 3.1 km of highway.
DEFICIENCIES

Malakwa Bridge is a narrow steel truss bridge, constructed in 1953. It is nearing the end of its service life
and is showing signs of structural deterioration. In addition, its lack of shoulders, narrow lanes and low
clearance creates a safety hazard for motorists and also prevents easy snow clearing during winter
months. The combination of a narrow structure and its location at the end of a curve result in approaching

vehicles crowding the centerline, increasing the risk of head-on collisions.

FIGURE 2: MALAKWA BRIDGE

Between 2002 and 2011 there were 34 collisions within the study area (Landmark Kilometer Inventory
20.1-22.9); including 10 at Malakwa Bridge. This number includes two fatalities both of which occurred in
2011. The narrow width of the bridge in relation to the surrounding roadway adds a considerable collision
risk. This risk became realized in April, 2011 when two passing tractor trailers clipped one another on
Malakwa Bridge. The crash resulted in one fatality and damaged three bridge beams, closing the TCH for
approximately 19 hours while repairs and cleanup were undertaken. A coroner’s report was prepared

following this fatal crash, and it was stated that “The configuration of the bridge and the lack of painted
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lines were contributory factors [to the crash]”. Following this report, the Ministry of Transportation
committed to safety improvements at the site, including “Planning for the upgrading of the bridge to
normal highway dimensions” More recently, a collision on August 19, 2011 involving a motorcycle which

rear ended a semi slowing on approach to the bridge also ended in fatality.

The crash in April 2011 which damaged the bridge structure illustrates a real danger of catastrophic bridge
failure. A similar event occurred on a bridge over the Skagit River in Washington on Interstate 5. The
Skagit River Bridge is a 58 year old truss structure. In May 2013 a truck with an oversized load struck the

bridge which caused one of the spans to collapse into the river.

FIGURE 3: SKAGIT RIVER BRIDGE

This collapse severed the main highway through Washington and caused the approximately 70,000
vehicles per day to detour around the bridge for a month as repairs were undertaken a temporary
structure was put in place. Detours around this bridge were fairly easily accessible and if a similar event
were to happen at the Malakwa Bridge, the detour times would be orders of magnitude longer, as traffic
would have to divert to another highway altogether. Travel times for vehicles traveling from the BC
interior to Golden or Alberta, for example, would be forced to take detours of 4 hours or greater.

Malakwa Bridge is a vital link to the lifeline of the province and any failure would be devastating to the
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economy of British Columbia. A conservative estimate of a 1 in 75 year probability for catastrophic bridge
failure was assumed for benefit-cost calculations. This generated a net cost of $8.9M to road users who
were forced to detour around the bridge during the repair period. However, sensitivity analysis was run
on a 1in 25 year scenario, which would incur road users $25.7M in additional time and vehicle operating
costs. In either scenario, it is clear that the risk and cost to road users is great. Improvement measures

should be undertaken to reduce the reliability risk associated with this ageing structure.
REPLACEMENT STRATEGY

Malakwa Bridge is one of two remaining 1950’s era steel truss bridges on the Trans Canada Highway.
Malakwa Bridge was identified as a priority in the 2004 TCH Bridge Strategy. This strategy was based upon
replacing aging and deteriorating structures that were the difficult, risky and expensive to rehabilitate.
Structures already replaced in the TCH corridor include: Yoho and Park Bridges in the Kicking Horse
Canyon, Clanwilliam O/H, Donald Bridge and Railway O/H. Malakwa and North Fork Bridges are the next

priorities for replacement.

The Bridge Assessment System Il (BAS II) is a methodology designed to rank a structure’s sufficiency in
terms of its condition and functionality. BAS Il indices can be used as a tool for prioritizing structures for
repair, rehabilitation or replacement. This consistent approach of calculating the index for bridge
condition enables the ministry to track network condition trends with time. Malakwa Bridge is the 69"
ranked BASII priority in the provincial inventory out of 4,160 large structures including bridges, culverts
and retaining walls. It is the second ranked bridge structure on the Trans Canada and the third on the
National Highway System, behind only Hwy 97N Quesnel O/H and Hwy 1 North Fork Bridge. All higher
ranked structures are primarily on low volume side roads, or are timber structures or retaining walls and

do not serve the same role and function of the TCH in terms of goods and people movement.

The bridge is in significant need of repair. Although bridge rehabilitation is not the recommended
investment strategy, the following costs for rehabilitation requirements would be required to keep the

bridge in service over the next 25 years:

4|Page
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Rehabilitation Year Cost Duration Rationale / Comments
Description Required | Estimate ($) | (months)
Extensive rust and corrosion.
. Detour structure required;
Removal of corrosion . . .
2015 $2.0M 2-3 months Integration with re-decking. Any
from steel members ] . .
member with major cross sectional
loss will have to be replaced.
Full depth deck .
Detour structure required;
replacement 2015 S900k 6-8 weeks ) ) o
. i . Integration with painting.
including deck joints
2-3 weeks . . o
. Detour bridge required to maintain
. construction, . . I
Detour bridge and traffic flow during rehabilitation
2015 $1.0M plus .
approaches . works. 2 Lanes, across, pier in
duration of .
middle, paved approaches
rehab works
Jack up bridge and replace
Bearing replacement 2015 $100k 1 week P & o P )
corroded, non-functioning bearings
Abutment Stabilize and reset abutment
. 2015 $200k 1-2 weeks )
rehabilitation rotation/movement
TOTAL $4.2M 4+ months

The total for rehabilitation and detour construction is approximately $4.2M and will be required in 2015.

Rehabilitation works are not only expensive, but pose many risks to the environment including the fish

bearing stream, and creates challenges for motorists.

For instance, the existing paint primer is lead-

based. Preparing the steel for re-painting as well as the re-painting itself would require full negative-

pressure encapsulation (i.e. vacuum) of each member or section of structure to be painted to minimize

risk to the Eagle River and related habitat and species below. In addition to the environmental risks, there

are also human health risks associated with this hazardous procedure.

The rehabilitation works required dictate the use and construction of a detour bridge and associated

approach tie-ins back to the Trans Canada Highway. Undertaking the rehabilitation works while

maintaining single lane alternating traffic over the existing bridge is not feasible in the summer season

given the high volumes of traffic utilizing the corridor. These works cannot be undertaken in the lower

volume winter months due to cold winter weather and temperatures. Given the very narrow deck,

construction staging for portions of the rehabilitation would require most of the available deck width.

5|Page

Page286 of 350 TRA-2015-51434



Ministry of

BRITISH .
COLUMBIA Transportation
The Bt Pceon B~ and Infrastructure

The narrow 3.6m travel lanes and lack of shoulders pose a serious safety and reliability risk to the
traveling public, including motorists, commercial vehicles and more vulnerable users such as pedestrians
and cyclists.. Rehabilitating the existing structure would come at substantial cost and would prolong these
safety hazard caused by bridge geometry and alignment. These conditions are further aggravated in the
winter when snow build-up within the shoulders narrows the lanes even more, forcing vehicles into the
centre of the roadway. Snow build-up is particularly severe on the steel truss bridges as the vertical truss
members also prevent effective clearing to occur. Again, this is particularly troublesome when considering
the high number of large heavy vehicles which rely on the corridor. A heavy truck collision with the bridge
could result in severe damage that could require the bridge to be closed for repair or replacement — this
would effectively close the entire Trans Canada Highway corridor through British Columbia and require

lengthy detours.

Given that the structure is an overhead truss the existing geometric deficiencies in terms of narrow lane
widths and non-existent shoulders cannot be improved as part of a rehabilitation strategy. The overhead

nature of the structure design precludes these types of upgrades.

Malakwa and North Fork Bridge are the last two overhead truss structures on the Trans Canada Highway
corridor through British Columbia. This places limitations on the transportation industry as large loads
must bypass this corridor. Removing the load size impediments resulting from the physical limitations of
the overhead truss design will benefit commercial truck transportation and is consistent with the Pacific
Gateway Strategy of the Highway 1 through British Columbia. These height restricted structures are prone
to vehicular impact from over-height vehicles, which can cause major traffic delay and expensive

rehabilitation of damaged members.

Revising our investment strategy to focus rehabilitation on Malakwa Bridge would take much needed
funding away from the preservation of other structures on the corridor which can be prolonged more
effectively with rehabilitation works. Similarly, rehabilitation will not improve safety for the motoring
public nor decrease risks associated with heavy vehicle collisions that could take the structure out-of-
service. For these reasons, full replacement is considered necessary. Replacing and upgrading Malakwa
Bridge and the approaches to a 4-lane standard consistent with the Provincial TCH 4-laning strategy is

deemed the recommended course of action.
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CoST-BENEFIT

The benefit-cost ratio of this project is 1.3 with a net present value of $4.9M. The total benefits of the
Malakwa Bridge and 4-Laning project, discounted to current year, are $23.2M. This includes safety
benefits of $7.5M, a net travel time/vehicle operating cost benefit of $1.7M and a reliability benefit of
$14.1M. The project budget of $35M includes approximately $7.1M in spent and committed dollars. This
includes planning, engineering, environmental costs, property acquisition and other committed costs. The
benefit-cost evaluation calculates return on future investment and does not include these spent dollars.
The total discounted costs equate to $18.3M after including salvage value and avoided rehabilitation costs

are included.

Additionally, this project also provides non-monetized benefit of upgrading the structure and surrounding
roadway to a standard in line with the Trans Canada Highway strategy. The risk of a catastrophic bridge
failure is greatly increased if no upgrades are undertaken. The opportunity costs of no action are

significant.

CONCLUSION

Increasing volumes of commercial and recreational vehicles are highlighting the necessity for the Trans
Canada Highway corridor to be upgraded. The Malakwa Bridge Project is a priority project within this
corridor due to the risk of a catastrophic bridge failure with the exceedingly high consequences of closure
of the highway severely affecting the national and provincial economies. Difficulties within the corridor
have the potential to impact the strategic location of industries as well as the purchasing power of
consumers and Canada in terms of trade. Strengthening Canada’s position as a trading nation by investing
in infrastructure improvements in the Trans Canada Highway Corridor trade is key to securing British

Columbia’s and Canada’s collective economic prosperity now and in the future.
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2. BACKGROUND

The proposed Malakwa Bridge replacement and 4-Laning project is located on a section of the Trans

Canada Highway #1 which is classified as a primary rural arterial undivided 2 lane highway. Within the
study area, the TCH serves as a link between communities such as Sicamous, Revelstoke and Salmon Arm.
It also acts as the primary east-west corridor for goods movement, and has heavy tourist traffic in the

summer months.

The section of highway under examination has been the subject of a number of reports including:

e Trans Canada Highway No.1 Investment Strategy Kamloops to Golden (Urban Systems, 2005)
e Trans Canada Highway Malakwa Bridge Business Case (CH2M Hill, 2007)
e Trans Canada Highway Malakwa Bridge Planning and Evaluation Study (CH2M Hill, 2007)

e Trans Canada Highway Malakwa Bridge Project Business Case Evaluation (Novatrans, 2007)

o This business case was more in depth than CH2M Hill reports of the same year. It

developed detailed options for replacement and project staging.

These reports identified Malakwa Bridge as a priority improvement and evaluated a number of options for

rehabilitation, replacement and four laning.

TRAFFIC VOLUME
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FIGURE 4: HISTORICAL AND PROJECTED AADT
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The 2011 AADT was approximately 6000vpd 5km north of Malakwa Bridge at the Craigellachie Historical
Site. Over the past 10 years, traffic volumes grew relatively steadily at an average of 1.1% per year. At this
growth rate, the AADT is expected to reach over 8,000vpd by 2036, with SADT nearing 14,000vpd. To
account for potential future economic growth and investment, a growth rate of 1.5% was used in all

benefit-cost analysis.

Average Daily Traffic by Month
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FIGURE 5: TRAFFIC VOLUME BY MONTH

The monthly traffic trend shows significant variation, peaking in the July and August months. The tourist
traffic during these summer months inflates the volume to a number nearly three times that of the winter
months.

Heavy truck volume varies considerably less throughout the year. However, in a relative sense, it ranges
from 23% of overall traffic in July and August to a maximum of 42% in November for a yearly average of
approximately 30%. The high level of truck traffic outlines this corridor’'s important role in goods and
resource movement. Maintaining a high level of safety, reliability and efficiency is vital in supporting the
economy of British Columbia.

Any load restriction due to a failing structure is unacceptable. The proposed Malakwa Bridge and 4-laning
project aims to mitigate this risk and increase safety and mobility as part of the Ministry’s vision for this

corridor.
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3. PROJECT DESCRIPTION

Malakwa Bridge is located on the TCH on Landmark Kilometer Inventory (LKI) 0962 at kilometer 20.76. The
proposed section of 4-laning begins at kilometer 20.1 at the end of the current 4-lane section, and
extends east to kilometer 23.2 (east of Ackerman Road).

.r_ﬂlalab:.-.-.-a Bru:lge-\

7

=
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FIGURE 6: CORRIDOR OVERVIEW MAP

FOUR LANING AND ACCESS MANAGEMENT

The design criteria for 4-laning follows the TCH corridor 100km/h standard and includes 3.7m lanes, 2.5m
shoulders and a 2.6m flush median.

Access consolidation will be provided throughout the project length. A new full movement intersection
will be provided by connecting Dump Rd with the Oxbow Frontage Rd. The Ackerman\Hickson Road will
be re configured to two three legged intersections. The north side of Ackerman\Hickson will be accessed
from the existing location. The south leg will be relocated 300m to the north and tie in to Cunningham
Frontage Road. Full option drawings are provided in Appendix 5.

BRIDGE
Five bridge replacement options (and one sub-option) were identified:

Option 1 (Concept A): Replacement Structure is a new 56.0 m long single span bridge (WBL) and a
new 72.0 m long single span bridge upstream (EBL). The superstructure of both bridges is comprised of
steel I-girders, with a superstructure depth of 3.2 m. The deck elevation of both bridges is EI. 372.9 m
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Option 2 (Concept B): Replacement Structure is a new 55.2 m long two span bridge (WBL) and a new
72.0 m long two span bridge upstream (EBL). The piers of the upstream bridge consist of an elevated
concrete cap supported on a single row of 610 mm steel pipe piles. The superstructure of both bridges is
comprised of concrete |-girders, with a superstructure depth of 2.1 m. The deck elevation of both bridges
isEl.371.8 m

Option 3 (Concept C): Replacement Structure is a new 55.2 m long two span bridge (WBL) and a new
97.5 m long three span bridge upstream (EBL). The piers of the both bridges consist of elevated concrete
caps supported on a single row of 610 mm steel pipe piles. The superstructure of both bridges is
comprised of concrete I-girders, with a superstructure depth of 2.1 m. The deck elevation of both bridges
isEl.371.8 m

Option 3a (Concept C):  Single clear 49.3m span steel structure for the westbound lane, and a
97.5m three span steel structure (24.75m-48.0m-24.75m) which consists of two intermediate
piers (one in river) for the eastbound lane at Malakwa Eagle River crossing.

Option 4 (Concept D): Replacement Structure is a new 56.0 m long two span bridge (WBL) and a new
86.0 m long three span bridge upstream (EBL). The piers of the both bridges consist of elevated concrete
caps supported on a single row of 610 mm steel pipe piles. The superstructure of both bridges is
comprised of concrete box girders, with a superstructure depth of 1.3 m. The deck elevation of both
bridges is El. 371.0 m

Option 5 (Concept E): Replacement Structure is a new 54.05 m long three span bridge (WBL) and a
new 88.0 m four span bridge upstream (EBL). The piers of the both bridges consist of elevated concrete
caps supported on a single row of 610 mm steel pipe piles. The superstructure of both bridges is
comprised of concrete box girders, with a superstructure depth of 1.0 m. The deck elevation of both
bridges is El. 370.7 m

The preferred option is 3a. This is a refined concept from Option 3, eliminating a river pier from the
original 2-span 55.2m westbound structure, and with an increased centre span from 37.5m to 48m at the
eastbound structure. This option potentially presents a good balance between cost, constructability,
hydraulics, geometric requirement and environmental impacts.

The design stage of this project has been completed. Highway design, bridge design and property
acquisition was carried out in 2012/13, and the projected tender date is summer 2014,

The estimated total project cost is $35M. This includes $23.8M for road/bridge construction and
supervision and $3.9M for property acquisition. Engineering, project management and are all additional
costs to construction. A contingency of $2.0M has been be applied to these costs to come up with the
total project cost.
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4. MULTIPLE ACCOUNT EVALUATION

A multiple account evaluation (MAE) was conducted for the project. This evaluation framework includes
five accounts:

o}

o}

Financial — describes the project costs, including engineering, construction maintenance and
rehabilitation.

Customer Service — describes the expected benefits to users. Time, accident and vehicle
operating cost savings are included in this account.

Economic — describes the magnitude and significance of the broader economic impacts of the
project.

Environmental — describes water, air, natural habitats, recreation and archaeological impacts.

Social — describes indirect impacts on communities and residents.

The financial and customer service accounts are quantified in dollar terms. Incremental benefits and costs
are calculated over a 25 year planning period and discounted at a rate of 6% to calculate the benefit cost
ratio and net present value. The inputs used in the analyses are shown in the following table:
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4.1.  GENERAL ASSUMPTIONS
Malakwa 4-Laning Malakwa Bridge
Segment 962 962
from LKI 20.1 20.70
to LKI 23.2 20.76
Length (km) 3.1 0.056
Traffic
Perm Count P-22-1EW P-22-1EW
Segment 962 962
Location (LKI) 25.4 25.4
AADT (2010) 6085 6085
Projected Growth 1.50% 1.50%
Historical Growth % 1.10% 1.10%
Historical Growth (AADT/yr) 95 95
% Trucks 30% 30%
Base Case
Posted km/hr 100 100
Cross section RAU2 RAU2
Lane width (m) 3.6 3.6
Median width (m) 0 0
Shoulder width (m) 2.5 0
Proposed Case
Posted km/hr 100 100
Cross section RAU4 RAU4
Lane width (m) 3.7 3.7
Median width (m) 2.6 2.6
Shoulder width (m) 2.5 2.5
TABLE 1: GENERAL ASSUMPTIONS
4.2. FINANCIAL ACCOUNT

Construction Costs — The current construction cost estimate is $23.8M for road/bridge construction. A
contingency of $2.0M will be applied for benefit-cost calculations

Sunk Costs - The project budget of $35M includes approximately $7.1M in spent and committed dollars.
This includes planning, engineering, property acquisition, environmental costs, and committed costs such
as water and sewer upgrades. Should this project not go forward, the majority of this would be
throwaway cost. These sunk costs have not been included in the benefit-cost calculations.
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Property Costs — Property acquisitions have been completed. Eleven properties are impacted by this
project.
Annual Maintenance Costs - Annual highway maintenance costs were estimated at $4000 per lane-
kilometer, based on existing Ministry of Transportation maintenance contracts that expire in 2013.

Resurfacing Costs - Resurfacing costs for the highway were estimated using a rate of $125,000 per
lane-kilometer, assuming resurfacing at 15-year intervals. This section of highway is scheduled for

resurfacing in 2022.

Pavement condition ratings (PCR) were determined from the Roadway Pavement Management System
(RPMS):

Cceg& i gl&l’k}t
W \ q 4 PCR 2008 8.57
A r AL A
\ [ / Y | Good
] \ ||| I|l |'|I e
] \II i
: [ \/
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\ | \
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718000 TIB.283 TIBG08 TIBB49 TI5M32 TIB41E TI90888  T15.961 720264 720547 720830
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Highway: P -00- 00001 E 718.000 - 720830

FIGURE 7: PAVEMENT CONDITION HISTOGRAM
PCR ratings over 7 are considered good, while under 7 is considered fair.

This study area was repaved in 2007 as part of the annual resurfacing program. The pavement condition is
generally good throughout the study area, with two rough spots at either side of Malakwa Bridge. This is
common at bridge approaches.

Avoided Rehabilitation Costs — By replacing Malakwa Bridge, an estimated $4.2M of rehabilitation
works can be avoided, as outlined in the following table:
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Rehabilitation Year Cost Duration Rationale / Comments
Description Required | Estimate ($) | (months)
Extensive rust and corrosion.
. Detour structure required;
Removal of corrosion . . .
2015 $2.0M 2-3 months Integration with re-decking. Any
from steel members ] . .
member with major cross sectional
loss will have to be replaced.
Full depth deck .
Detour structure required;
replacement 2015 S900k 6-8 weeks ) ) o
. i L. Integration with painting.
including deck joints
2-3 weeks . . o
. Detour bridge required to maintain
. construction, ) . I
Detour bridge and traffic flow during rehabilitation
2015 $1.0M plus .
approaches . works. 2 Lanes, across, pier in
duration of .
middle, paved approaches
rehab works
Jack up bridge and replace
Bearing replacement 2015 $100k 1 week P & o P )
corroded, non-functioning bearings
Abutment Stabilize and reset abutment
. 2015 $200k 1-2 weeks )
rehabilitation rotation/movement
TOTAL $4.2M 4+ months

The cost of the rehabilitation is approaching the estimated cost of a new bridge structure and will provide
none of the safety and reliability benefits associated with the proposed option.

Salvage Value — In calculating salvage value, it was assumed that project elements including project

management, planning and design and contingencies have service lives of O years. Structures were

assumed to have a service life of 75 years. All other construction was assumed to have a service life of 50
years. All property acquisition costs assume a service life of 100 years. Highway resurfacing was assumed
to have a service life of 15 years.

Life Cycle Cost — The life-cycle cost considers construction cost, salvage value, rehabilitation and

maintenance costs. A discount rate of 6% over the 25-year analysis was applied.

4.3.

CUSTOMER SERVICE ACCOUNT

Cost Benefit Analysis (CBA) has been undertaken for the preferred option as the primary evaluation tool.

Highway Capacity Software (HCS) was used to estimate travel speeds in the base and proposed case.

Travel Time and Vehicle Operating Costs — Estimates of travel time and vehicle operating costs were

evaluated using the Ministry’s ShortBen spreadsheet. Hourly volumes were taken from perm count
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station P-22-1 for the entire calendar year. These volumes were then ranked by magnitude. Low, shoulder
and peak hourly volumes were estimated as an average of the following hourly volume ranges:

e Low: <2% of AADT
e  Shoulder: 3-9% of AADT
e Peak: >10% of AADT

Travel speed increases for each volume range were estimated using the HCS outputs for 2 lane vs.
multilane. Value of travel time was estimated assuming $29.16 per hour for trucks and $15.94 per
passenger vehicle occupant. Typical occupancy rates of 1.0 for trucks and 1.3 for cars were applied.

Reliability

Additional travel time savings may be realized due to avoided highway closures. In 2011 alone there were
two collisions at Malakwa Bridge which caused extensive closures. Vehicles wishing to travel through the
project area would have to take detours of up to 6 hours in length. Additionally, some drivers may choose
to avoid a trip altogether.

Due to the uncertain and infrequent nature of these events, and the unpredictability of driver behavior, it
was assumed that the total closure time was the most accurate predictor of driver delay. Closure times
were averaged from DriveBC data over the 6 year period between 2005 and 2011, On average there were
4.4 hours of closures per year. These closures were concentrated at Malakwa Bridge, and were assumed
to be eliminated with the construction of a wider 4-lane structure. A 2x travel time value multiplier for
trucks and passenger vehicles was applied (TTI 1997, UBCS Guidebook P.37).

Based on the age of the bridge, its geometric deficiencies and the overhead truss style construction, there
is also a risk of catastrophic failure due to vehicle impact. An event occurred on a similar structure on the
Interstate 5 in Washington in May 2013. This collapse severed the main highway through Washington and
caused the approximately 70,000 vehicles per day to detour around the bridge for a month as repairs
were undertaken a temporary structure was put in place. Detours around this bridge were fairly easily
accessible and if a similar event were to happen at the Malakwa Bridge, the detour times would be orders
of magnitude longer, as traffic would have to divert to another highway altogether. Travel times for
vehicles traveling from the BC interior to Golden or Alberta, for example, would be forced to take detours
of 4 hours or greater. Malakwa Bridge is a vital link to the lifeline of the province and any failure would be
devastating to the economy of British Columbia.

For user cost calculations, a 1 in 75 year probability of a catastrophic failure was assumed. A conservative
estimate of an additional 3.75 hours of travel was assumed for all vehicles. Trans Canada traffic would
then detour for one month while a temporary structure was put in place. The most common detour
routes would be Highway 3 and Highway 5, and increasing the traffic on those corridors would decrease
average vehicle speed by an assumed amount of 10km/h. After the temporary bridge is put in place, an 18
month replacement period was estimated for the original structure, where reduced speed limits of
50km/h would be in effect. Although the exact probability of catastrophic failure is unknown, there is
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likelihood that the risk is even greater. For sensitivity analysis (Figure 14), a 1 in 25 year scenario was
assumed, which outlines the severe magnitude of potential impacts to road users.

Collision Costs— Collision data used in the analysis was extracted from the Collision Information System
(CIS) database. The full years between 2002 and 2011 were used to analyze past safety performance.

Default collision cost values were taken from the 2012 MicroBenCost default values ($6.39M for fatal
collisions, $0.14M for injury collisions and $11,367 for property damage only collisions).

Collision Histogram Report
Malakwa Collision Histogram 2002-2011

Collision Period From: 2002-01-01 To: 201112-31
Scale: I- 1 collision(s) l FAT: # Fatal l INJ: £ Non-fatal Injury I PDO: £ Property Damage Only
Histogram for: HWY 1 TRANS-CANADA

SEGMENT 0962 SICAMOUS - REVELSTOKE FROMKM 201 TOKM 232
Landmark Description Km Histogram of Collision Frequency FAT INJ PDO Total

Segment 0962
20.1
EAST END MALAKWA 4 LANE 202
203
MALAKWA DUMP RD #8642 204
205

[ |
I
206
W END EAGLE RIVER / 207
I
[
0
I

- D D0 D0 oo o
s - O -« 0O O
MO O wo o
W W o = woo

MALAKWA BRIDGE 0871
E END MALAKWA BRIDGE 208

-
o
(-]
-

2871
209 0 0 1 1
210 o 0 0o o
211 o o0 1 1
212 o 0 0o o
213 o 1 0 1
214 o 0o 0o o
215 o 0 0 o0
216 o 0 0 o
217 o 0 0 o
218 o 0 0o o
ACKERMAN RD #925 219 il o 2 3 5
220 o 0o 0o o
221 o 0 0o o
CUNNINGHAM FRONTAGE 222 [Jj 0o 2 0 2
RD #700-12
23 o 0 0o o0
224 o 0 0 o0
2s || o 1 0 1
226 o 0 0o o
227 o 0 0 0
28 [ 0o o0 2 2
29 o 0 0o o0
230 o 0 0o o0
& 4703 ACCESS 231 i 0o 0 4 a4
232 o 0 0 o

o
-
L]
L3
(-]
2

Segment 0962 Totals
TABLE 2: COLLISION HISTOGRAM
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Collision rates for the study area were estimated using the CIS data. These rates were compared to 2003-
2007 provincial average rates to determine relative performance. The SafetyBenCost spreadsheet was
utilized to estimate collision reductions using collision modification factors (CMF) as outlined in CMF’s for

BC (2008). Additional detail is provided in Appendix 5.

Safety Indicators

Study Area Collision Rate
Provincial Average Rate
Provincial Critical Rate
Collision Severity Index
Provincial Average Severity

0.51coll/Mv(km)
0.48coll/Mv(km)
0.92coll/Mv(km)
10.00

6.20

TABLE 3: SAFETY INDICATORS

The collision rate of this section of highway is just above the provincial average for a rural arterial
undivided 2-lane highway. Additionally, the two recent fatalities which occurred in the project area in
April and August of 2011 drive the severity above the provincial average.

The existing %fatals for safety benefit calculations was adjusted upward to 3% from the provincial average
of 2.55%. This is due to the uncertain and unlikely nature of fatalities. Although two of the 34 collisions
were fatals, a larger sample size is needed to have confidence in the actual severity proportions.

The first fatal collision occurred when an eastbound tractor-trailer hauling a wide load side-struck a
westbound tractor trailer which then made contact with the side of the bridge. The driver of the
westbound vehicle was killed and the TCH was closed for approximately 19 hours while investigation,
cleanup and emergency repairs were undertaken. The photo on the following page illustrates the

aftermath of the crash.
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FIGURE 8: FATAL COLLISION APRIL 2011

This collision exemplifies the increased safety risk of the narrow structure, and also the structure’s vital
importance to the operation of the TCH. As a result of the closure, costly and extensive detours of up to 6
hours were undertaken.

Coroner’s Report

A coroner’s report was prepared following this fatal crash, and it stated that “The configuration of the
bridge and the lack of painted lines were contributory factors [to the crash]”. The RCMP Collision
Reconstructionist made the following observations “the total width of the bridge deck was 7.3 metres. A
standard travel lane has a width of 3.65 metres to 3.7 metres. With a paved shoulder, a standard two-lane
roadway would measure 7.3 to 7.4 metres, for a total width of 10.3 to 10.4 metres. This would allow a
width of 5.1 to 5.2 metres for each lane. As such, the Eagle River Bridge was 3.0 to 3.1 metres narrower
than a normal two-lane roadway.” Following this report, the Ministry of Transportation committed to
safety improvements at the site, including “Planning for the upgrading of the bridge to normal highway
dimensions”. A full bridge replacement is the only feasible way to provide appropriate geometry to ensure
the future safety of the traveling public.

The full coroner’s report can be found in Appendix 7.

19| Page

Page300 of 350 TRA-2015-51434



Ministry of

C?JEFU'JISA]I A Transportation

The B Paccon B and Infrastructure

More recently, a collision on August 19, 2011 involving a motorcycle which rear ended a semi slowing on
approach to the bridge also ended in fatality.

RCMP have also investigated these collisions and identified the following contributing factors: narrow
structure, lack of line painting, lack of signage. While flying over the bridge site, they also noticed that
most semis and general traffic crowd the center line of the bridge.

Primary Contributing Factors LKI 962 KM 20.1-22.91 (2002-2011)

» Human Factors
u Other/Not applicable
» Road condition
{ice snow,shish)
= Wild animal
¥ Road/intersection design

» Oversize Vehicle

Domestic animal

FIGURE 9: PRIMARY CONTRIBUTING FACTORS

Collisions occurring in the study area were largely caused by human factors. The contributing factors
classified as “human factors” are also related to the combination of the highway, driving and traffic
conditions encountered within the study area.

The most common human factor, “driving too fast for condition” accounted for a total of 6 collisions. The
remaining collisions causes were widely dispersed. It is worth noting that one collision which occurred in
September 2008 involving a truck\camper with trailer and a bicycle resulted in injury and was attributed
to “road\intersection design”. This collision occurred approximately 100m west of Malakwa Bridge.
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Collision Occurrences LK1 962 KM 20.1-22.91 {2002-2011)

m Other\Unknown
H Rearend

» Off road left

= Off road right

® Side Swipe

» Overtaking

= Head on

FIGURE 10: COLLISION OCCURRENCES

The most common collision occurrences included rear-enders accounting for five, and off road left and
right made up a combined total of 10.

Although trucks make up approximately 30% of the total traffic, collisions involving heavy trucks
accounted for over 40% of all collisions. With the exception of the fatality in August 2011, all of the truck
collisions occurred in the winter months, between November and March.

The following figure outlines the collision occurrences by month. The collision occurrences peak in the
winter months, with a drop off in the spring and a moderate increase during the summer months when
tourist traffic is heavier.

Vehicle Collisions by Month 2002-2011

WFat
W Inj
WPDO

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mo Dec

FIGURE 11: VEHICLE COLLISIONS BY MONTH
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Level of Service — The level of service and other mobility indicators were calculated using HCS Version 5.5.

Volume Range % of Base Case Base Case % Time Proposed Proposed
(vph) AADT Travel LOS Spent Case Travel Case
Speed Following Speed LOS
(km/h) (Base Case) (km/h)
Low: 13.1% 92.4 A/B 36% 96.7 A
<152 vph (2% of
AADT)
Shoulder: 55.9% 87.1 B/C 54% 96.7 A
>= 153 vph to <578
vph

(3-9% of AADT)

Peak: 31.1% 82.3 D 72% 96.7 A
>= 579 vph
(>=10% of AADT)

TABLE 4: MOBILITY INDICATORS

The existing level of service ranges from a rating of ‘A/B’ in the low period to ‘D’ in the peak period. The
low level of service in the high volume period is due to vehicles spending a high proportion of time in
queues following other vehicles. The proposed four-laning eliminates this queuing and the level of service
is ‘A" in all volume scenarios.

Vehicle Operating Cost Savings — Operating costs were estimated using 2012 MoT default values. Using
the annual travel time estimates, annual vehicle operating costs were generated for the 25 year analysis
period and discounted back to 2012 at 6% per annum.

4.4, EconNnOMIC ACCOUNT

The project budget of $35M includes approximately $7.1M in spent and committed dollars. This includes
planning, engineering, environmental costs, property acquisition and other committed costs. The benefit-
cost evaluation calculates return on future investment and does not include these spent dollars.
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The following benefit-cost analysis includes all user benefits and project costs over a 25-year analysis

period with future values discounted back to present day at a discount rate of 6% per year. Total

discounted benefits and costs are approximately $23.2M and $18.3M, respectively, equating to a benefit-

cost ratio of 1.3.

Proposed Option
Safety S 7,452,318
4-Laning Travel Time S 3,548,036
4-Laning Vehicle Operating Costs -5 1,878,911
Reliability due to Avoided Closures S 5,116,562
Catastrophic Failure Avoidance $ 8,975,213
Total Discounted Benefits $ 23,213,218

Property Acquisition n/a(Property Acquired)

Engineering, Enviro, Planning & Admin $ 1,728,245
Salvage Value -5 4,793,575

Construction and Proj. Man incl. Contingency $ 26,196,754
Maintenance and Resurfacing $ 523,489

Avoided Rehabilitation Cost -$ 3,737,985

Total Discounted Costs $ 18,336,268

Net Present Value (NPV) S 4,876,950
Benefit-Cost (B/C) Ratio 1.3

Future Costs and Benefits are Discounted at 6% /year
FIGURE 12: COST BENEFIT ANALYSIS

4.5, EconomIC DEVELOPMENT ACCOUNT

The TCH has been identified by the Province of British Columbia as the primary east-west route for the

movement of people and goods. It is heavily used in commercial trucking with a yearly average of 30%

trucks. It is crucial that this corridor performs to high standards of safety, reliability and efficiency. The

TCH also has a larger significance as Canada’s national highway, extending 7800km to connect the nation

from coast to coast.

The section of the TCH between Cache Creek and the Alberta border is part of a provincial long-term 4-
laning strategy. Upgrading this section of highway to will provide assured passing opportunity and also

address the pinch point associated with the narrow Malakwa Bridge.

It is recommended that the Malakwa Bridge and 4-Laning project be put forward as a candidate in a

federal cost-share. This will bring the cost to the province down considerably and increase value for

money.
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4.6. ENVIRONMENTAL ACCOUNT

A preliminary environmental impact assessment was undertaken by Summit Environmental Consultants
Ltd. in 2006. This report concluded that “much of the land in the project area is already highly disturbed
by various land use activities including agriculture and the Canadian Pacific Railway, which runs parallel to
the TCH through the project area.” This report also stated that a more detailed study was necessary to
examine “major crossings of known salmonoid streams...as well as a number of smaller crossings, culverts
and wetlands of suspected fish-bearing status.” As shown in the photo below, there is existing signage
next to Malakwa Bridge which identifies the Eagle River as a salmon habitat. Due to this environmentally
sensitive area, construction will have to be planned according to environmental windows.

FIGURE 13: EAGLE RIVER

A detailed environmental impact assessment was completed in February, 2014. The assessment and the
CEAA documentation were submitted onto the Government of Canada (Transport Canada and
Infrastructure Canada) on June 4, 2014.

4.7.  SOCIAL ACCOUNT
There social/community effects of this project are generally minimal.

Although no reserves were directly impacted, the project falls within the traditional territory of the Lakes
Division, Little Shuswap Indian Band and the Okanagan Indian Band. Provincial First Nations consultation
was initiated December 2011 and there has been ongoing consultation since that date to present.
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A public open house occurred on September 12, 2012

4.8, FEDERAL OBJECTIVES

As this project is being considered for federal cost sharing, it is necessary that any proposed option meet
the Transportation Association of Canada (TAC) standards. For the Trans Canada Highway these standards
include a 4-lane 100km/h design. Any new construction must meet these standards. A “do-minimum”
scenario of bridge rehabilitation will not meet these federal guidelines due to narrow lane widths and lack
of shoulders. Therefore, pursuant to the Trans Canada Strategy and to ensure system consistency, the
proposed option of bridge replacement and 4-laning is recommended.

5. MAE SUMMARY

‘ Multiple Account Evaluation Summary Table

Hwy 1
Malakwa Bridge Comment
And 4-Laning
Customer Service Account:
Travel Time Savings $3,548,036
Collision Savings $7,452,318 Improved geometrics
Vehicle Operating Cost Savings -51,878,911 Increased costs due to higher speeds

Reliability Savings 85,116,562

Avoided Catastrophic Closure Savings $8,975,213

Total Present Value Benefits 523,213,218
Economic Account:
Net Present Value 54,876,950
Benefit/Cost Ratio 1.3
Construction Jobs (person Years) 103 Anticipated employment impact from construction
Environmental Account:
Carbon Dioxide (tonnes/year) Higher operating speeds increase emissions
Nitrogen Oxide (tonnes/year) Higher operating speeds increase emissions
Hydrocarbons (tonnes/year) Higher operating speeds increase emissions
Rare Plants and Species Minimize Impact Minimize impact subject to pending Environmental Assessment
Social Account:
Community Support|  Positive Impact Posititive feedback from the community
Other Factors/Risks:
Utilities Minimize Impact Coordinate construction schedule early in process

First Nations| Minimize Impact
CN| Minimize Impact CN Rail Crossing at Ackerman Road

TABLE 5: MAE TABLE
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6. RISKS AND SENSITIVITY ANALYSIS

6.1. SENSITIVITY ANALYSIS

Sensitivity analysis was undertaken on all key input assumptions:

e Baseline of 6% discount rate and 1.5% traffic growth

e Discount rates of 4% and 10% Construction cost +/-25%

e Construction cost -25%/+25%

e Traffic growth rate of 1.0% and 2.0%

e Catastrophic failure event probability 1 in 25 years at 6% and 10% discount rates

c c
g + - -
6% Discount | 4% Discount | 10% Discount Cms:::ﬂun ::’;m Traffic Growth | Traffic Growth | Failure 1in 25 Year | Failure 1in 25 Year
Rate (Baseline) Rate Rate Costs (e "cms 1% % Event @ 6% Event @ 10%
i Rate Rate

Total Discounted Costs| $ 18,336,268 $ 15457,138 $ 20358500 $ 13,890,606 $ 22,781,930 § 18,336,268 § 18,336,268 $ 18,336,268 $ 20,358,500
Total Discounted Benefits| § 23,213,218 $ 28803437 § 16331757 § 23213218 $ 23213218 $ 22026092 § 23,717,174 % 39,963,644 $ 28,225,682
NPVl 4,876,950 $ 13,346,300 -5 4026744 § 9,322,612 % 431,288 & 4,589,824 5 5380906 § 21,627,376 % 7,867,182

B/C Ratio| 13 19 0.8 17 1.0 13 13 2.2 1.4

FIGURE 14: SENSITIVITY ANALYSIS

The results of the sensitivity analysis show that benefit-cost ratios and net present values are generally
very good across nearly every scenario. The B/C only ratio dips below 1.0 in the 10% discount rate
scenario. However, if a less conservative 1 in 25 year catastrophic failure event is assumed, even at a 10%
discount rate, the B/C ratio and NPV are 1.4 and $7.8M, respectively.

6.2. CRITICAL RISK FACTORS

The project falls within the traditional territory of the following bands:

e Lakes Division (Adams Lake Indian Band, Neskonlith Indian Band, Splats’in First Nation)
e Little Shuswap Indian Band
e Okanagan Indian Band

Consultation has been initiated and discussion will continue as the project moves forward.

The CP Railway runs adjacent to the TCH throughout the majority of the project area. Property
negotiations with CP are high risk. Impacts to CP Rail properties should be avoided if possible.
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FIGURE 15: RAIL CROSSING AT HICKSON RD

This project is located in an area where construction risk is expected to be low. However, design is in an
early stage, thus costs are based on limited information. Inflation and other supply and demand factors
may become an issue with respect to tender prices should this project advance. Oil and steel prices are
recent examples of inflation risk impacting construction projects. The supply of contractors in relation to
the demand for their service can also pose a risk in terms of potential prices. These factors can be difficult
to forecast and are not accounted for in this analysis.

Should this project advance at a future date, all unit costs should be re-examined in light of current trends
and anticipated supply and demand factors of that date.

A significant risk to this project is disruption to vehicles during construction. This includes excessive delays
due to highway closures which creates public discontent and impacts the movement of commercial
goods. Sound investigation and prediction of closures must be undertaken. Consultation with
stakeholders and communication with the public should be carried out to determine adequate traffic
management during construction. The magnitude of this risk will be minimal as the proposed option is
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construction off-line. Additionally, the recommended bridge option consists of separate structures for the
east and westbound directions. This will allow the majority of work to be carried out offline, which will
minimize closure time.

7. PROJECT IMPLEMENTATION

7.1. PROJECT SCHEDULE

Deliverable Projected Completion Date
Project Initiation meeting May 17, 2011

50% Functional Hwy Design / 50% Conceptual Bridge Design July 10, 2012

Value Audit — Hwy Design/Bridge Design August 28, 2012

Open House September 12, 2012

100% Functional Hwy Design /100% Conceptual Bridge Design October, 2012

Final Property Acquisition Plans October, 2012

100% Detailed Design July, 2013

Tender Package June, 2014

7.2. PROCUREMENT METHOD

This project will be delivered by traditional tender. The proposed schedule is not of significant magnitude
to warrant delivery through a concessionaire. Additionally, a complex bridge project is not conducive to

day labour.

7.3. IMPLEMENTATION

As illustrated in the following table, the total estimated project budget is approximately $35M with the
majority of cash flow beginning in 2013, The costs have been broken down by type and eligible federal

contributions have been calculated.
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Highway 1 Malakwa Bridge

As of June 06, 2014

| Prior Years | 2014/15 | 2015/16 | 2016/17 | Total
A Non-Eligible Costs
Project Management 59,504 520,000 S0 ) $29,504
Planning $45,000 $0 $0 $0 $45,000
Corporate Services $1,199,985 $800,000 S0 S0 $1,999,985
Engineering $1,498,635 $186,000 S0 S0 $1,684,635
Property Acquisition $2,550,557 $102,500 $10,000 $10,000 $2,673,057
Construction (cont. admin) $113,050 $59,000 S0 S0 $172,050
Environmental 5485,869 S0 S0 S0 $485,869
Contingency S0
Sub-Total|  $5,902,600|  $1,167,500 $10,000 $10,000 $7,090,100
B Eligible Costs
Project Management S0 $20,000 $17,400 $37,400
Engi ing Exti | (McElh
nslneerlng xternal (McElhanney $22,000 $125,000 $125,000 $272,000
(Bridge) , geotech, Watson)
First Nati A dation®, Wat
irst Na |on5‘ ccommodation ater $1,000,000 $150,000 $100,000 $1,250,000
& Sewer (Trailer Park)
Construction Supervision $923,000 $1,000,000 $500,000 $2,423,000
Construction $7,100,000 $8,050,000 $6,132,500 $21,282,500
Enlv.irortmental External (Arch, Enviro $305,000 $300,000 $40,000 $645,000
Mitigation Work)
Contingency $2,000,000 $2,000,000
Eligible Costs Sub-Total $0 $9,350,000 $9,645,000 $8,914,900 $27,909,900
Project Total $5,902,600| $10,517,500|  $9,655,000 $8,924,900,  $35,000,000
Federal Contribution 50% of B| $0|  $4,675,000] $4,822,500,  $3,502,500  $13,000,000|
Provincial Share|  $5,902,600]  $5,842,500|  $4,832,500]  $5,422,400]  $22,000,000|

*Contractual obligations with First Nations

TABLE 6: PROJECTED CASH FLOW AND FEDERAL CONTRIBUTION

Property acquisition began early in 2013 with construction planned to commence in 2014. The bridge and

4-laning project will encompass 3 construction seasons, with completion in 2016/17.

Risks include the timing of funding approval and the need to coordinate bridge construction according to

environmental windows and regulations.
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8. CONCLUSION

The total benefits of the Malakwa Bridge and 4-Laning project, discounted to current year, are $23.2M.
This includes safety benefits of $7.5M, a net travel time/vehicle operating cost benefit of $1.7M and a

combined reliability benefit of $14.1M.

The cost\benefit ratio of this project is 1.3 with a net present value of $4.9M. The safety and reliability
benefits of this project outweigh the costs and therefore it is recommended to proceed with replacing
Malakwa Bridge and 4-Lane the adjacent roadway as part of the provincial strategy for the Trans-Canada
Highway. This project will address a major safety and reliability concern at Malakwa Bridge and play a
large part in ensuring reliable and efficient movement of people and goods through this vitally important

corridor.
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Appendix 1. ENVIRONMENTAL

The following table was taken from the 2006 Summit Environmental Consultants Ltd. Preliminary
Environmental Impact Assessment from Malakwa to Perry River.

Tuhlc 4 5 Ptminu.iallv red and hluc\-hﬂcd animul spc\.ic- found mn the ICH hogeochmatic zone within the Okanagan Shuswap

Scientific Name | English Name COS-  Lastseen  |Observed | Habitat Requirements
Su!m EWIC  within 20 October,
. Km** 12006+
Conmorhinus Townsend's Big-eared | Blue | Roosts in caves or cave-like roosts; forages in and areas
Terwnsendii | Bar I_ ! | |and a1 comifer forest edges ]
Gulo gulo fuscus Wolvenne. luscus Blue |SC (May Higher clevations and talus areas, very wide range
| subspecies | 2003 | | |
Martes permantt Fisher Blue Forage in diverse habitats; usually natal dens in large
: L ! ! 1 |cavities in coltonwoods
Myoris Northern Long-cared | Blue | Inhabits forested arcas, especially munes, caves and
seplentrionalis | Myotis r | | | mnels, but also open arcas
Chis canadensis Bighom Sheep | Blue | Grasslands and shrublands adjacent 1o escape terram (c.g..
<hiffs, talus slopes)
A 5.18
s.18
Ursus arctos Grizzly Bear [Blue  [SC (May Wide ranging: inhabits alpine tundra and subalpine
2002) | forests; d to salmon s g and
| | canbou calving areas |
Birds
Ardea herodias Great Blue heron, | Blue . Forages in wetland arcas. Nests in large trees
herodias herodias subspecies | | | | |
Asio flommeus | Short-cared Owl |Blue | SC (May Nests in open trecless arcas such as grassland, rangelands,
1994 | dry marshes, farmlands, low arctic tundra, brushy ficlds
| | | | |and forest cleanings
Botaurus Amencan Bittern Blue [ Breeds in marshes of 2.5 ha or more with open water and |
lentiginosis 1 | ! | | dense graminoid or shrubby vegetation
Dolichomyx Bobolnk Blue [Nests in fields of tall grass
onzivons
Hirundo rustica Bamn Swallow Blue l Forages in open arcas, frequently near water; nests under
1 | the overhang of a building. bridge or chff
5.18
[ 2000) T
s.18 i
Patagivenas | Band-tailed Pigeon | Blue | | Inhabits temperate and ferous and mixed
| fasciata 1 1 | 1 forests and woodlands
Reptiles and Amphibians _ § § §
Chrysemys picta Pamted Turtle Blue |ESC Eagle River, . Found mn lakes, ponds, slow-moving streams
(Apr 2002
| | | 2006) |
Enmeces Western Skink Blue  SC (May ‘vhm\nap Lake, Grassland, open forests, rocky arcas near streams: digs
skiltonianus | | 12002) 1969 | burrows in soil |
Acrocheilus Chiselmouth Blue | NAR Mara Lake, Flowing pools to fast water over sand and gravel in small
alutacens (May 1964 to medium rivers and lake margins
2003)
Cotties hubbsi Columbia Mottled | Blue | SC (May Isolated streams, u ib and rivers
Sculpin 20001
s.18
Salvelinus [ Bull Trout [Blue [ Bottom of deep pools in cold rivers and large tributary
confls streams; also large coldh lakes and reservoirs.
Invertebrates
Anadonta W mgud l-'lumn Blue Lakes and slow rivers in southem B.C.
| muttalliana
Fossaria truncatila Blue Prefers water bodies with mud bottoms
| (Snail) | 1 ! | {
Hemphillia comelns Pa]u. Jumping-slug Blue Found in drv 1o moist coniferous forests, lives near mossy |

been recorded wathin 20 km of the project arca. ***A fresh painted turtle shell was found just upstream of the Malakwa Bnd.gc dunng the ficld reconnaissance
A great blue heron was also observed foragng along the Eagle River.

Summit Environmental Consultants Lid. FINAL REPORT
Project 5561-31 03 Malakwa to Perry River EA 30-Nov- 2006
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Appendix 2. COST BENEFIT ANALYSIS SPREADSHEETS

The cost benefit analysis was undertaken utilizing the SafetyBenCost spreadsheet. The spreadsheet
analysis was undertaken on two different spreadsheet tabs and then summarized into a final combined
result.

The intersections and 4-laning segments were calculated using separate spreadsheets. All project costs
were included in the 4-laning spreadsheet.

Page313 of 350 TRA-2015-51434



> Ministry of
RITISH T .
COrIM ek Iransportation

The Bt Paceon B @nd Infrastructure

A-LANING SAFETY BENCOST

A-iii
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This sheet calculates discounted agency costs, discounted user safety benefits, benefit cost ratio, and net present value.
User safety benefits are calculated for each year of the benefit period based on collision frequency estimates from the "Coll Freq" worksheet and interpolation for inte

IF starting with a previeus project ensure old input values are deleted.

Notes:
Defaults
atal Unit Cost
D0 Unit Cost
-_ 6% for provincial projects, 10% for federal cost shared projects

Looked-up Values

[from 'Coll Freq worksheet
fram 'Coll Freq' worksheet
Benefit Period from 'Coll Freq' worksheet
Severity Distribution Inputs [input values used te calculate Severe Unit Cost
Base Proposed
Case Case
3.00% 212% refer to "default coll proportns” worksheet
A1 208 44.83% refer to "default coll proportns” worksheet |
56, 79% 53.05% refer to "default coll proportns” warksheet
|Severe (F+l] Unit Cost
Agency Costs (5)
Base Proposed
Case Case

Property Purchased: Sunk Cost
7.075M Sunk Cost. 4,278,609 from properties, remainder subtracted from engineering

Typically $4,000/Ln-km for 2 Ln and 55,500/Ln-km for 4-Ln

Typically $45,000t0 Ln-km

e, Typical life i5 15 yrs from the last
] 2nd yr i ignered i = horizon yr (const. yr + benefl period)
Salvage Value In Horizon ¥r Typical is 100% of prpty + B0% of const.+ resurd, residual

Capital Costs
5

a
Discounted Capi

Discounted Maint. and Resurf.
Discounted Salvage Value

[ Total Discounted Agency Costs Present Value of Capital + Maintenance + Resurfacing - Salv

User Safety Costs and Benefits (5}

Discounted Discounted

All future costs are discounted to the end of the current year,
First year of benefits assumed to occur 1yr after the ion yr

Summary of Results {Present Values, 3]

Base Proposed
Case Case Incremental

Incremental Agency Costs = Proposed - Base |
Incremental User Benefits = Base - Proposed |
Inc | User Benefits/Inc Agency Costs

Incremental User Benefits - Incremental Agency Costs |
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INTERSECTION SAFETYBENCOST
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This sheet calculates discounted agency costs, discounted user safety benefits, benefit cost ratio, and net present value.
User safety benefits are calculated for each year of the benefit period based on collision frequency estimates from the "Coll Freq" worksheet and interpolation for inte

‘ I.Iserlniul Walue \I[ starting with a previous project ensure old input values are deleted.

Notes;

Defaults

|6% for provincial projects, 10% for federal cost shared projects

CurrentYear |
Benefit Period

|InEut values used to calculate Severe Unit Cost

Fatal proportion 1.01% 101% refer to "default coll proportns” worksheet

refer to "default coll proportns” worksheet

refer to "default coll proportns” worksheet

|Typically 10% to 20% of construction

| Typically $4,000/Ln-km for 2 Ln and $5,500/Ln-km for 4-Ln
|Typically $45,000 to $80,000/Ln-km

Typical pavement life is 15 yrs from the last ing
2nd ing yr is ignored if > horizon yr (const. yr + beneft period)
Salvage Value in Horizon Yr Typical is 100% of prpty + B0% of const,+ resurd, residual

Costs
|Prese ntValue of Capital + Maintenance +Resurfacing - Salvage

User Safety Costs and Benefits ()

All future costs are discounted to the end of the curent year.
ar of benefits assumed to occur 1yr after the construction yr

Summary of Results {Present Values, §)

Agency Costs
ser Safety Costs
B/C Ratio

Net Present Value
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SHORTBEN — TRAVEL TIME AND VEHICLE OPERATING COSTS
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SHORTBEMN.XLS Foequired Tnputs i Yelow This et et fonl
Veron 21 Seplember 2008 Optional Inpuls in Green
Intended formse as i amalysis
Make an anginal copy before using.
TREATED SECTION [ Hotes
General
[Fegment Length (et 2.5 2,80 )y diflerences b ase & prop.
aant 8,450 6,450 (Bisie & Proplesed AADT shoukl nonsally b the s
A nnual Traftic Growsh %} 1.50%) 1,508 e —
30,0 30,08
Hasse Year 2014] B014{Consniction in 200 & Besedes stam 214 [Should be sime for hase snd proposed.
[Benefit Period fyre) 24 24 [ Assumes | 37 of constrection prior o benefits stating.
|Discount Rirte &% % v
Financial Account
[Propeny (5} [All costs in Safety Bencost
[Engmecrng () [All costs in Safety Bencost Typacal WF% 10 2% of Construction
Construction (%} Al casts in Safety Bencos
Tetal 5}
Maitenance {3yl [ Typical S4000La-kan foe 210 and $5,5000Lan-ka for 3-La
[Resurfacing Cost {8k (Typical 45,1 e $80.000Ln-km
Resurtacing Year Tyl Paymeat i & 15 yes framthe Bt resusficing
2l vy is igmmared f i {hisse e + benelis perind)
Sabage Vahie (5) in Horizon Y [Typical is 10U of pepty + 8% of Const + ressef Residual
[Present Value [Present Vaks ital + maint + pesurf - sahvage
Customer Service Account
Time Costs.
F of AADT % af AADT occurming i each penod. Foresmph
Pesk 12.1%] 13.1% [Source: BES Sunary a3 e ek perand with 10 0 AADT gt he = 3PS of AADT
Shevehler 56.9% | 56,85 [Suuree: BOS Sunmary [ These aplics sore used 1 diffenenizae speed, ditay sl
Low 1% B1.1% [Sousce: S Summary [veh. . costs durisg difSerent pesiods of the day.
Total I toxnoe [ Towal sust equal 10015
Asan Speed flanme)
82.3] 96.7|Source: HOS Summary epresenasive averge speeds in peak and shoukler
Shomber BT.1 96.7[Source: HCS Summary [pernods are wsually not such kwer than speeds in
Low 824/ 96.7[Source: HCS Summary the low period unless demand i exceeding 8% of capacity.
Truck Speed dowhr)
Psk B3] 96.7|Souree: HOS Summary
Sheruhler 871 96,7 |Souree: HOS Summary
Low 2.4 D67 |Souree: HOS Summnary
AvgContsl Delay fsectyehy LIS for Sigmalized US iseerveh)
Fesk of of s |~ | B [ ¢ | © | E ]
Shorahder 0 0| Mobeuy | 10 [ w | x| s | w |
Low o 0|
% ofVehicks Stopping  Vehicles Stopping during each period shoul be &
Peak 41 Vb ik I
Shomber They di not impact delay caloulstions,
Low
Nakse of Travel Tane
Passenger Veh cupancy 13 1.3 Ui e wame T hacse and propesed
Vakie of T {Soccupast) #1359 5154
Caa{Siveh) 520173 572
Truck Dxiver (5/veh) 2011 52010 [ Assumes occupancy 1O
“Travel Time iveh-hs) i Year | [Exclodes cros street delay.
Car L0 |
Truck 2473 20451
Present Vabwe of Time Costs (Smill)
e Bemeelit Periond
Car S15.751 51433
Truk .90 SE6H|
Total smos|  sonm
veies
Accident Costs VALY UEM
Reate fevlinm L o0 OO0 |Reerence Subery Bescost imstead [ 13 ast [E3 =]
Severty
% Faual 00k 00%  [Reference Safery Bescost mstend Fal | oo [ oww | oms | opess | aws | 1us
% Injary o0 0% |Reference Sadety Bencost mstead [CUT ETE L R s | omw | omow | 4w
% PO 0% 0.0% [Rederence Safety Bencost mstead P 375% S36% 5.¥% H0.2% A% 59
CostiCollision
Fatal SAIGLAN)  S6.061419) This is per fmal colision. Not per fmality itypical is 12 faalities/fat acc.)
Injery FIHE24 SIHEM|
PO 57,754) 5759
Weghted Avemge E By
Presest Valee Coll Costs (5 usll) S0 snom |
Wihicle Oparaling Costs (VOC)
Funsing Fuel (L) unning speed,
Car awl ain
Composite Truck a2 0446/ 156 S, semi - MFeempay WG full, Bimin- 7% empty 8% full
Comrol Delay Feel (Liveh) (Additional feel consumed dwe 1o control delsy.
Car o) | [inchedes decokration. sbap time snd acccheration
Composite Trick o) |
Fuel (Litrsy) [l Feel Comsumgtion i1
Cary. 465, R0 SIzms|
Congesite Truck LX) 00, 950)
Fuel Price (%L} [Price net of Does & ahout 35% of puigp prce
Car s s
Composite Truck ) ET [ Truck fucl b msually diesel which s kess costly than gasalise.
Fuel Cost ($ymh
Car S41%, 360 59T Inchudes excess fuel conswmption due to contol delay. if any.
Composite Trick $E54, | 939, R0
b Vehice Cints
Cr {¥lan} saoa s U c-reaed corsts fothes than fusly
Truck Tirme ($ihe) e 164 [5.asle dry resghn S0k, year 20T
Truck Destssce (S 03 0133
Amsual Cost 5y} Conpenite valses bused an peak shoukler md
Car S, 138 RN lw perind speeds. Assumes M grade.
Truck Time 4, 08| 422 106
Truck Distance: $1.562 144 $1,647, 248
Presest Vakee of VOC (Smillions )
Car 13121 $13721
Truk s sam
Total span| s
‘Santarary of Dhscounted Costs (Sl |
B o )
Mamtenance & Resurt e 1357
Satvage dnan| o)
[ Total 0.T5T 51325 [Sum Costs
Swmimary of Discounted Benefis
Time Savings am [Savings due 10 higher speeds or shomer dstance
Accident Savings [Savings duw to redweed accident mabe or severity
[Vehiuke Dperating Savings (123 i T at i
[Total Benefits Sh
Sariarary of Resaks (Pesent Valies is Sullioas)
[Finascial Account T GEE]
Iscnmental Cust w5 = Prosposed - Base
Custames Service Account EURET
Incremental Beneft =Base -Proposed
BT Ratio 00| = Incremental benefits/incremental costs
[Mert Prsarnt Value 50,568 = Benefits - Costs
enlorese Cees Reeduetion
11262 | 0iE (Mrngen Owide
1122 012 [Hydreamans
Annual
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n 21 Seplember 2008

Make an original copy hefor: using.

Hequired beputs in Yellow
Optional kpsts in Green

Intended foruse as a screening ool priorto mon: complete benedit cost anatysis

E_‘ aapply b the Treated &
Y

TREATE S ECTION [ Haotas
General
Segment Lengih dmi 5,70 ET0|Erfective Length = 10-4 ATFT/ 1500 Tiperetzent fo shew any dillerenees between e & prop.
At r 6,450 6,450 Besi: & Proqinsed A ADT should noeredly be the same
sl Tradlic Groweh (%) [ 1,500 1,508 [ Cogerand grweh
% Trucks [ 00w 30.0%
Buse Yeur r 214} M4} St b s oo B aed paniposed.
Beneln Peciod iy | 24] 24] Assumes |37 0f constction priorto henelits staming.
Discount Bate B L N
Financial Account
Fuopeny (51 2 0 All st i Safiry Beae
Engineenng %) 0| SD|All costs in SafetyBencost [ Typacal 1045 10 2% of Construction
Comstruction (51 By $0|Al coses in Safiry Beacost
Total i$1 [ 0 |
Muntensece (Snvr) 0) S0/ Al casts in Tafiry Bew T pical S D00k e 2 L amd S5,500 Lo fre -0
Reswrfscing Cost (%) 50) 0|l costs in Safisty Bencast T pacal $44, 300 1o SO0V s
Reswrfacing Years 2022| 2029 [ Typacal Pavement lie is 15 w3 from the bist esurfacng
[ anar| 2044 Ind resuefy1 is ignared f Dar sihase y7-+ benefit period)
Sabvage Value (%) Horan Yo s 0 [Ty pacal s 100FE of prpty + 8% 0f Const.+ pesurt. Kes kwal
Fresen Value Y 50 Pusent Vakse of capital & maind 4 ssuit - salvige
Cusiomer Service Account
Time Gasta
% ol AALT [ ol AL occuming i cach pennd. For eximple
Prak r LERLY S ER LY 2 5 hr peak permd with, WFS of AADT perbr= W6 of AADT
Shoubder [ sssm[  ssom [ These splits are used to differentiate speed, delay and
Low r aaxf 3w veh. Op. costs during diffeoent periods of the day.
Tl [T [ [ Total must cqual 1005
Auta Speed dahi)
Feak 823 529 TT frctn HES Sex m e in sk s should
Shoubler a7 B0.0|Duwnstream TTS fram HUS Sy 10 | s ane msusally not maseh boweer thi speeds in
Low azd 96.2] TTS tiom HES S EE] I kess denund & exceeding M of capacity.
Truck Speed (b
Peak [ 82,5|Dowstream TTS fom HES Semnay
Shoulder r 89,0 Downstream TTS from HES Semmary
Low r 96,2 |Deowmstream TTS frm HCS Ssmimary
AvgContre] Delay isectveh} LSS for Signalived h
Peak o o we [ 4 [ 8 [ ¢ [ o [ 8 |
Shoukler o) o Masiwby | w [ w | s | s | wm |
L of o
% aichicles Stopping 5 Wichicless Stuppang during each perand yhaskd be 0
Feak il contrel delay b 0 Values ane msed for fue eskeulatons only,
Shoukder They dis not ispact delay cakalations.
Valie of Taavel Tine:
Pussenger Veh Dccupancy 13 13 Use the same for base and proposed.
Value of Time (Socopant) $15.94| $1594
Car&'veh) 2072 2072
Truck Driver ($veh) £29.16| 52016} A cy 141
Travel T fveh-hes)in Year | Excludes cross sincet delay
Car 67T [
£ 45,740) Hl1
o T Dt (Sasil)
for Benefi Pecked
cur sanges|  saLm
Tuck R e
Tonal sae| s
Typicalace. Totes and severities by service class (2001 - 2008 dakay
Accidert Coate Service (liss| UAUZT | UALS
000 000 |Up & Dowssinesm Safery Beacliis i SafesyBencest Rale (colimnl] 075 | 077
0o O.0%  |Up & Downsiream Safery Benefits n SafetyBencost | Faal | ams | oo
0O 0.0% Up & Downstream Safety Benefits i Safety Bencost. Injury A15% H3%
0% 0.0% Up & [ fiety Benefits in B, LMY 575% S8%
CostiCollsion
Fartal SHEIAIR SAN63A19 This is per fatal el lis 1.2 fatalitionifat e |
Tnjury SIMhEM S
§7.759| 57,759
0| 0|
Paesent Ve Coll Costs (5 il ) E)
Wehicle Operaling Cosls (VOC)
Running Fuel (L) Facl consumed al s g speed, fo contwl deliy
Car (] [t
Composite Truck 2] 454 15% 8L semi - MM empty 3% full Bursin- 7% empty 8% full
Control Delay Fuel (Liveh) Addiiaal fuel consumed due to control delay.
Car | | nchedes deceleration. stop time and accekertion
Camposite Truck il o)
Fecl Litresdyr) Al Fael Comsumption (L)
sanar| T
[T I EE T
Price net of Do b about 55% of puings prcs
w190 i)
w18 i) [ Trck e bs usually diesel which & kess costly than gasoll
ol Cost 8y}
Car $51,660 473501 Inchudes excess fael consumption due 10 contml delay. if any.
Composite Truck ETRE R TR I The Y
Onher Vehicle Costs
0,106 0106} Usi-relabed costs dother than fuel)
20154 204 5 ade ey freight SO00Kvye, year 00T
50356 Wy
Anmal St (5yr) [Compensite values based an peak, vhoaker and
cur 1842683 S1aRS 00T Wow period speeds. Assummes O grade.
Truck Tine EERETE I TR
Truck Distance S,0800H1| 532361
Iresent Vake of VOU iSmillions)
Car 826711 27034
Truck £59. 765 o0l
Tatal 6415 sLAig
Summary of [ Coxty (millions)
o S
Musntensnce & Reveil o e
Sabvage o e
Toasl o E) [ Sl dis counted Costs
Suitisary of Discostied Beieit
Tane 5w EE [Savings due 1n higher speeds or shories ditance
Acckdent Savings [Savings due 1n reduced accident e or severity
Vehicle Operating Savings (R [Often negative with mcreasing fuel at higher speed
635
Summary of Results (Present Values o $millons |
Financial A comm [ Er
Tncestal it e
Clstismer Service Accosnt SITETT| S
Tncemestsl Benelil S —
BT Rk ooV = beremertal benefils incremental costs.
e Presesn Valee o] = Incremental Bersits - Incramertsl Gosls
Coeenhouse Gas Reduction
Gas | Dees
EgiLin
236 [ 273 |Garban Dioxices -187]
0262 | 0% |Nitrogen Cuide 10|
0122] 042 |Hydrarbons |
Annual Saing tornesyr m|

Page324 of 350 TRA-2015-51434



> Ministry of
RITISH T .
COLXIM ek Iransportation

The Bt Paceon s @nd Infrastructure

SHORTBEN — RELIABILITY

A-xiv

Page325 of 350 TRA-2015-51434



BRITISH
COLUMBIA
“The Best Place on Earth

Ministry of
Transportation
and Infrastructure

HORTBEN.XLS

Requieed Inputs in Yelow

son 21 2008

nded for use i a scroening tocl pror o more campkets beaelit cost analysis

Took AADT and divided by toial number of vehiches experiencing the delay over the year
Used avg control delay 1o eplicate the seconds of debry per day on avemge

&
[ Natas
eral
Begment Length (ki [ [lrrprortant te show sy differences betwees base & prop,
aant "o [Bacse & Propised AADT should sonully be the same.
sl Teaflie Crowth (%) Compousd growih
% Trucks
Base Year [Showkd be sime for base and proposed.
Beneiit Period fyrs) [ Assumes | ¥ af constuction pror o benefits starting.
|Discount Rate N
ancial Account
Property (51 -
Engineering (51 (Typical WY ta 2K of Construstion
[Consiraction (51
Total %)
Maintenance (Skmiyn [ Typical $4000Lnkm for 2 L and $3,500'La- ks for 4-La
farsusfacing Cost ($am) Typical $45300 0 SHKVLn-kim
Resusficing Yess [Typical Pavessent e & 15 yis frossthe st resurfuciag
20 sesund ya b igmosed i1 o shase yio s beseBt period)
Salvage Value (51 in Horizn ¥e Typical i i al prpay + 8V of Consl & resued, Residus)
Presem Valse Presnt Vol ial + maint + pesurf - sahage
#omer Service Account
Time Casts
el AADT [% ol A ADT accurring m cach period, Furcuasph:
Peak A0.0% A0 4 3 hr peak period with 10% of AADT per hr = 3% of AADT
Shouldes B0.0%| 00 These splics s used 1o difemestiae speal, deliy and
Lo 30.0%) 300 [veh. Op. costs dunng different pericds of the day.
Totad Lt Rl [ Total meest egual 100FE
Auta Speed dmfhn
Peak 1000 100.0 Represcntative avermge speeds in peak and shouber
Shaukder 1000 100.0 periods are usually not mch bower than specds i
Law 1000 1000 e b pericad unless diemend i escending R of capacity
Truck Spesil (s
Peak 100 100
Shouldes 100 100
Lo 100 100
gl Comtrol Delay fseciveh) LU for Sagnalined US izeciveh
Peak r 43 a %2 Ave Mismics(Year s | 0 T 1 o E
Shoulder [ 43 [ MasDeby | w0 | a0 | 38 | 55 [ s |
Lo r 43 a
% eichicles Sapping % Vedbickes Sopping during cach period shoukd he
Peak 100% [ comtrel debiy @ 0 Vabies are used for fuel cakeulaons oaly.
Shouldes 100%| They dir not impact deliy caleulations.
100%,
Walue of Tavel Time
Passenger Veh Occupancy [E) 1.3] Lise thee same or bise and proposed.
Value of Time (Sicccupant 150 155
Car ibfveh) 1,40 s 1 VITS o factor (UBCS
Truck Drver (3veh | ik ST <2 = value of carga, TT11997: 51.23= ad
Travel Time dveb-hrs ) in Year |
Car EEEY of SR Yeur |
Truck [EED o £02.54 Year 1
Peesent Ve of Time Costs (Sosll) SIAELE Year | sem
o Benefit Period
Car S2NE| S
Truck: S1341 oo
Tatal 1 446 s .
Accident Costs
Rane fcollmwk) n.oo a.00
Severity
& Fanal it 0%
% Ingury 41 4455
% PO I s
Cost T llsion
SR AN S60 A1) [Thiés & per Eatal collision. Mot per Eataliy diypacal & 1.2 Bnabties Tt ace. )
Injiry 1AM s34
PO 5.7 7780
Welghted Averge F=IERET e
Present Value Coll. Costs (% mill HiEn S
Vehicle Cperating Casts (VOC|
Running Fucl (Lkmi [ spocd. o
Car I8 16|
Do ite Truck 15015 [ ASEELT, 3w - A S full, Biris- Phenpty 85 full
Conteol Delay Fuel (Livel) [Addamna feel consemed dus 1o control Sl
Car [ Loy [nchades deceleration, slop e and aeceleration.
Comnpos e Truck (545 Loy
Fuel iLitresiyr) | Annual Fuel Conzsmpuon (L)
s k]
Composice Truck. 141
Fuwl Price (914 [Frice net of fiaes i about 357% of pemp price
Car sy |
Dot Truck S0 S0 Tk fuct Ty dicsecl which is less coatly than gasebne
Fuel Cosa {Syr)
Car 524,933 s e Ll Hany.
Compos e Truck 63,7104 s
Cther Vehicke Costs
Car (5ikimy 1 Ea 1% Use-related costs iother than feel
Truck Tne (351 1 | S 5 aske dry fresght SOOKKRIy, vear 207
Truck Distance (st 1 EEL 11358
Annual Cot (yr) [Conposite wakees based an pesk, shoublerand
v 528,93 s [Jow pesiond apesids, Avsumes 1M grade,
59517 s
63,7104 s
419 oo
1351 s
L7 st
o S0
o S0
o saoan
S S |5 1 dis el Costs
mary of Dicoumed Bea fii:
Tame Savings L [Savings due vo higher speeds or skoner distance
Accident Sivings 40 [Savings due to reduced accident mie or severiy
ehicke Operating Savings 1771 jve wih i fiel at higher sp
5117
wmry of Results (Preseet Vakses in Seslions |
Fisancial Account o S0
Incremental Cost saoan = Proposed - Base
{Cus e r Service Accoes 5117 S
Incremental Benefin 5107 =Haie Proposed
I Rtk Anon! = Incramantal benalts/incremantal costs
[Net Present Valwe 5117 = ncramentail Banatits - Casta
nhouse Gus Reducton
254
14
12
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Required Tuputs i Velk
Vesion N 2008 i in Goeen
Intended for use as a i Bor 10 kete b analysis

Maks an vriginal copy before using

General

[Sepment Length fhmt
aant

[ Annal Toattic Crowh (%)
Base Year

et Period fyrs)
Dot Rate

Financial Account

[Property 184
[Engnuering ($)
Construciion 15}

Tensd 53
[Maistenance Sikmyr)
Resurfacing Cut (kb
[Resurfuciag Years

[Salvage Viibse (5 Horion Yo

[Present Vake
‘Customer Service Account
Tirne Costs
Fof AADT
Pesk T Y
— Ao 300
Lo 1 T
Toul (LU 10411
Auto Speed (kmhey
Peak 100.0) 100,104
Shaukder 100.0) 100,104
Low 100.0) 100,104
Truck Speed kethrl
Pesk 100) 100
— 100) 100
Lo 100) 100
AvglContol Delay iseciveh)
Peak o) 13500/ 375 hours delay
Shoubder 0| 13600/
Lo [ 13600/
% o Vehicks Stapping
Peak 00
Shoubser 00
00
Value of Travel Tune
Passenger Veh Occupancy 1.3 [E
Vabse of Tim: {$occupam 1 $1594 $1504
Car ($veh ) e 41, 44f=nom woek VTTS adjustmend factor (UBCS.
Trwek Diver (Sivhi 47 568 70052 = value af camga, TTL 19497; 51 23 =adjus
Travel Time tveh-bos | i Yeur 1
Car ) 5,748,750 S Year |
Track ) 24637504 S Year |
Present Value of Tise Costs (Sl S Year | sum
foe Bese (i Period
Car Sa0a| £19.385)
Track oo 12509
Total sogn| s
Accidant Gasta
Fate {colmk) aa noa
Seventy
% Famal 284 1%
% Injury AL Hiw
& PDO Sh5% S%
Cen M Tis
Fatal SGIAM0)  SA0A3 419
Injery S134,E4) S134,824
PO 57,759 57,759
Weighred Average $214.430| $193, 907}
Prosen Value Coll Costs 4% mlly s s
Vahicke Dperaling Costs [VOG)
Fewmning Pl {Lkmi
Car 01| AL
Covmpesite Track | e
Costred Deliy Fuel (Liveh)
Car 0S| GAY
Comgeite Truck 13z 124
Fuel iLasesiyrh
Cans JEERST T
Compasite Truck R TR
Fug) Price (5/L1
i S| S|
Covmpesite Track S0 08
Fuel Coit (Sys)
Car S130,506)  SHAFIT:
Comgeite Truck s ams( 583273902
Ouber Vehick: Costs
Car (8ot far .10
Treck Time riihe) smedf 500
Treck Distamse (&/kmi sask s
Acnnus Dot (8yry
Car SII0E06) SRR
Treck Tise I SS0AS5LN
Treck Distasce S84 495 $8327390)
Present Value of WO {Saaillios |
Car saan o7z
Truck E
Toual soan?|  sins
Summry of Dcounbed Costs (Smilions |
[(Carital 00 I
[ Maistesance & Resurl S0.000 S0
[ Salvage Souoa SO
[Towal Souoa SO
Sumimary of Dscounted Benefits
| Time: Savisgs 1532354y
(Acciden Savings E
Vehick Operating Savings 1511623
[ Total Bowsiits (543977}
S0.000 S0
SO
Customer Service Account S000T| 243 904
Inceemental Benel 543977
WA Rt Ll g
[t Preseent Value LTk |

Coeenbouse Gas Reduction

[Carbon Diaxide
Hilregen Ouwida
Hydrearbans

Anrusdl Saing (annesiyr)

Dasbenefits due to

3.75 hour detour

[ Hates.

. n Eillerene: pen
Buse & Propised AADT should nosally be the saime.
[aT——

[Shoukd be =iime for base and proposed.
[ Assumes | 37 af constrection priorto benefits starting.

[ Typacal WK% 4o 205 of Construction

[Ty pical 4000 Ln 4 foe 2 Ln and 48,500 s bas or 4 Ln
[Ty pical 5453061 10 S50 Ln-km

[Typical Pavnent We & 15 yes fiomthe st resustucing
Il el v is i 1o b yr 4 hesele perad)
[Tyl i 100 of pepty + B f Cinst + v, Resius]
Present Vakie of capital + ment+ esusf. - sabvage.

ol AADT acetirring m cach perinl, For crmpke
4.3 i peak perand with 10 of AADT per hi = 3% of AADT
[ These splis e used 1o differentise speed, debiy and
veh. Op. costs during different perkeds of the day.

[ Total must equal 10015

Represemtative average specds in peak and shosker
[perinds ane msually not much kwer than speeds
e o pesiod unkess deimseed & exeeding B of capsity

LOSWS?HI d IS iseciveh)
A B C [E] E

Masbeby | 10 | w | 0w T & [ a |

% Nichicles Stupping during cach period should be 1
il contral delay i 11 Viakes ane usod for el cakubitong ooy
They do not digact Seliy cakukithons.

Use the same for base and proposed.

Gaidebook P. BT}

[ Ep———r—r

This i per sl colisin. Mot pes Tacaliy fiypieal b 1.2 Gaalicies T ace.)

mnning speed.

IS S s - Wiemply 305 full, Birain- Phempty S5full

[Addicional fusl consumed dee 1o comtol dely

"

[Anaal Peel Consumpeion (L

Trice el of G i about 5% of pemp price

[ Trock focl s soually diesed which is bess costly than pasoline,

Inchidies excess Bael cons unptaon due to conteol delay, if any.

Usenelated costs tother tham facl
[ e dry freighe 30000k year 2007

[ Comprnsite: values Based Shouklerand
Kow perand speaks, Assumes IV grade

| Sl discomnted Costs

[Savings due 1n higherspeeds or shoner distance
[Savings due tn redwced accident rte or severity
[Often negative with moreasing fuel at higher speed

= Peopased - Base

=Base Proposed
= Incramental benefisincramental casts
Bareds - Casts
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SHORTBEN.XLS Required laguts in Vollew
Verion 21 2008 i i Geen
Intended for use as i or o el b analysis Disbenefits due to detour bridge during repairs
Maks an uriginal copy befiore using
[ Hates.
General
[Segment Lengih (o x b diflerenc & prop.
aant Buse & Propised AADT should nomsally be the s,
[ Aniual Tralfe: Grewih (%) [Coapossd gruwh
Base Year [ Shoukd be siime for base and proposed.
Bemetit Period (yrs) [ Assumes | ¥7.0f consirection prios o benefits stariing.
| D Rt N
Financial Account
[Properiy 15 N
[Enginecring (%) Typacal WP g 3% of Constction
[(Construction i$)
Tensl (%)
[Maistenance ($kmiyr) [Ty pecal $4.0000L0&m for 2 Lo and $5,500 s ks for 4L
Resurfacing Cust (ko) [Ty pical $45,3001 10 S840 Ln -k
Resurfucing Years [Typical Pavineat e & 15 yos omthe last resuetucing
Ind resuel v b igsored 1} os hise yE + besefi pernd )
[Salvage Vabse (5} Horiaos Y [ Typaal is s f prply + BF% of Consl + resued, Residusl
[Present Vahue Present Vabve of capital + mint + resust. - sabvage
‘Customer Service Account
Tirne Costs
%ol AADT % ol AADT accuring m cach perind, For gk
Peak A0 #0.0% 4 3 hr peak pernd with 105 of AADT per hir = 3% of AADT
Shoubder A0 30,05 [These aplits sre used o differenise speed, dely and
Liw A0 30.0% veh. Op. costs during different pencds of the day.
Toul (LU 10411 | Toeal must equal 1000
Auto Speed ke
Peak 100.0) 50.0reduced speed io 3km Represemtative averge speeds in peak and shouber
Shaukbir 100.0) e [pernds an wualy not msh ke than specds i
Lerw 100.0| 500 1he livw peviod unkess dinsd w exceding B of capacity
Truck Speed {ksthr)
Pesk 100) 50
— 100) 50
Lo 100) 50
AvglContol Delay iseciveh) L0 fior Signalised LS isecivel
Peak 0l o & 0 C I o L
Shoukder 0| o Masbely | w0 | w | w | s [ a |
Lo 0| o
% o Vehacks Stapping % Nechicles Stopping during cach period shiubd he b
Peak 00 | ilcontral debiy i 0 Valses are used for fuel caleubinons caly.
Shoubder A0 They dis not angact deluy caleulitions.
00
Value of Travel Tune
Passenger Veh Occupancy 1.3 [E Use the same for hase and proposed.
Nahue of Time {$0ccupam $1594 S1504
Car ($veh ) e 1,84 =0 wnck VTS adjustment factoe (UBCS Gaidebook . 617}
Trwek Divr (Sivh 470 5658 70[x2 = value af camga, TTL 1997; 51 23 =adjus o
Travel Time dveh-bas ) i Yeur 1 Fxcludes croas stneet deliy.
Car 23,095 45900 SOSRINS Year |
Treck 955 19,71 SAIT.SM Year |
Present Value of Time Costs (Sanll 51 9HLAO0S Year | sum
foe Bese (4 Period
Car $1.353 ) 2T
Track 0008 $1810
Total 125K 51 .
Accidant Casta
Fate {colimk) aoa noa
Seventy
% Fasal 2805 1%
& Injury AL HEw
% DO Sh5% S%
Cen M Tis
Fatal SEIAI| S A9 Thiis s per il colision. Not pes fataliny (ypical s 1.2 Salicies /s ace. )
Injury S134,E4) S134,824
PO 57,759 57,759
Weighred Average $214.430| $193, 97}
Prosent Value Coll Costs 4§ mlly S0 i
Vahicke Dperaling Costs [VOG)
Femnning Pl (L =] nning spocd.
Car Q16| LI
Covmgpeite Track | 354 IS aemi - HEempty 5 full, Birain- Phempty S ull
Comtred Deliy Fuel (Liveh) [ Adiditional fuel consumed dee 10 comtrod deliy.
Car | i F I "
Comgaite Truck 13z i
Fuel iLisesiyrh [ Anasal Feel Consumpeion (L)
Cans TG T
Compasite Truck E T IR
Fug] Price (5/L1 Toice mat af Vs = ahuout 355 of pemp price
i 51| o)
Covmgpeite Track S0 S8 [Tk el is msually dicsel which is less contly than pasoline.
Fuel Coit (81
Car SUAILT SIETAT: Incudes excess fael consumption due t comeol delay, fany.
Comgaite Truck 5571,522] ST
Ouber Vehick: Costs
Car (80wt 10K 010 Userelated costs iother tham feel
Trock Time cihe} 164 6l 5 asde dry freight SO00AmyT year 2017
Trwck Distamsce ¢34k 35K 1158
Annusl Cot (Syrh [ Cirmguersite: values based shouller snd.
Car $611,625) ) o perd speads, Assumes (M prade
Treck Tise SH07) B R
Treck Distasce el 003,317
Present Value of YOO {Sasillios |
Car 0.0k a1
Track 1600 51561
Tosal 52460 sim
‘Summmary of Dacounbed Cost (Smilions |
[(Carital ) I
[Maistesance & Resurl SO0 S0
[ Salvage Souona S
[Towal S0uoa SILOn | S of discounted Costs
Sumiary of Dscounted Benefits
[Time Savings 5225 [Savings due 1o higher spesds or shoner distance
| Accides Savings R [Savings due 10 redwced accident rte or severity
Vehich Operating Savings 0206 [ften negative with mcreasing fuelai higher speed
[ Total Bonsiits (81 9621
SO0 S0
EIy = Peoposed - Base
Custoimer Service Account .78 S
Incesseental Beael 5190} =i -Proposad
WA Rt Ll g = Incramental benefitsincramental casts
[ et Present Vaue -51.562] = Baredis - GCasts
Cieenhouse Gas Reduction
o
[KeLitn:
2% [ 273 [Carbon Diaxide (]
0262 | 0 [ Hilregen Oide .
122 012 [Hydresrbons 5
Annusl M EEE!I I
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SHORTBEN.XLS Required Taputs in Yelkow
Ve 2 2008 i inGireen
Intended for use as 2 i or i ke b analysis Disbenetits due to added traffic on detour route

Maks an original copy befose uxing

| Fotes
General
[Segment Length (ki 625.00] B25.00] Averae ditance hwy 3% by § " e dillerene: e prop.
aant 3.500.0| 3,500 Abermate mute alfic Buse & Propised AADT should nosally be the saime.
[ Aninual Tralfi: Grewih (%) 1,505 1.50%, [Compound grow
- nom 30.0%
Base Year 201z| 2012} [Shoubd be siime for base and proposed.
[Bemefit Period (yrs) moath [ Assumes | ¥7.0f consirection prios o benefits starting.
| Discowm Rt % B -
Financial Account
[Froperiy 15 N
[Enginuering (51 el Typaal 11V fo 205 of Cansmiction
Construciion i$) 4]
Tend (51 50
[Maistesance i&kmiyr 0 [ Typecal $4.000Ln-kam for 2 Ln and %5, 300°La-bes dor 4-1s
Resuracing Cust (ko) 0| [Ty pical $45,3061 10 S50 -k
Resurfacing Years f ] 20; [Typical Pavinent e & 15 yes Niomthe last resusfucing
2036| 204; Ind resuel v b igsored 1 os hise ye + besedi pernd )
[Slvage Vikie (5}in Horins Yo ) [ Typaal is s o pepty + B of Const + resuel, Residusl
[Present Vakue E Present Vakue of capital + maint + nesusf. - sahvage
‘Customer Service Account
Tirne Comts
%ol AADT % ol AADT accuring m cach perind, For cumpk:
Pesk A #0.0% 4 3 hr peak pernd with 10% of AADT per hir = 3% of AADT
Shoubder AT 30,05 [These aplits se used 1o diffrenise speed, dely and
Liw A0 30.0%, veh. Op. costs during different pencds of the day.
Toul [l 104L1F | Total must equal 1000
Auto Speed ke
Peaik 100.0 0.0 ks peed reduction Represeaative averge specds in peak and shosker
Shoukder 100.0 e [perinds an wusly not mush ks than spocds i
Lerw 100.0| a0 1he livw peviod unkess dened s esceding B of capacity
Truck Speed ikshrl
Fesl 100 a0
Shoubler 100 a0
Low 00 a0)
AvglContol Delay iseciveh) L0 o Signalised LS isecivel
Peak 0| o A 0 C I © L
Shoukder 0| o Masbely | 0| | W | s | |
Lo 0l o
% o Vehicks Stopping % Nechicles Stoppring during cach period shousd be b
Peak 00| ilcontral debiy is 0 Valses are used for fuel cakeuBions caly.
Shoubder AN They dis not angact delay caleulitions.
100
Value of Travel Tune
Passenger Veh Occupancy 1.3 [E Use the same for hase and prposed.
Vakue of Time {$occupam 1554 1504
Car Siveh ) 1| 4184 fx2nomwnrk VTS adjustment facior (UBCS Geidebook P 617}
Trwek Diver (Sivh 56470 564 70122 = valuw af camg, TTL 1967: 5 23:=adjus s

Annusd Cest (8ye)

Travel Time tveh-bos | i Yeur 1 Eacludes croas stneet delbiy.
Cir 5,589,063 .2 10,06 ST 100 Year |
Treck 2,393,313 261 ASE] S154,971. 928 Year |
Present Value of Time Costs (Sanll SI6A15.1134 Year | sum
foe Bese (. Period
Car SIEE0) 0941
Track S1Lo08) El4ma)
Toial siash] 981 .
Acciden Gasts
Rate jcolimk) 05 081
Seventy
“ Fatal 265 1%
% Injury 41 0TH
P 565% 5%
Cen M Tis
Fatal SEIAI| SN A9 Thiis s per sl colision. ot pes fataliny (ypical i 1.2 falicies /[ ace.y
Injury S, S134,824
PO 57,759 57,759
Weighted Average $214.430| 22957
Present Value Coll Costs 68 ml) 19 005
Vahicie Oporating Casts (VO
Femmning Pl {Lkmi =] running speed.
Car 01h6) OUNE
Covmpite Track | 450 IS s - HFEempty 6 full, Birain- Phempty S5 full
Comtred Deliy Fuel (Liveh) | Adiditional fuel consumed dee 10 comtrod deliy.
Cor | il F ! "
Comgeite Truck 13z il
Fuel iLasesiyrh [ Anasal Peel Consumpeion (L}
Cars G 57451850
Compasite Truck [EETT T PTREE
Fuuel Pris (911 Toice mat af Vi = ahuout 355 of pemp price
ar S| 000
Covmpite Track 19| 08 Tk el is msually dicsel which is less contly than pasoline
Fuel Coit (1)
Cor smm0,34| 551500582 Includes excess el consempion due w comeal delay, fany.
Comgeite Truck SH13423,999) 5105406413
Ouber Vehick: Costs
Car i3/t sal s Use-nelated costs tather than feel)
Treck Time (i) sl e 5 asde dry freight SO0y year 2007
Treck Distamse (3/kmi sask s

[Compessite values based shoubler and

Cur sHTAIas s1In55 101 Kow perand speaks, Assumes IV grade
Trck Tiare: E R UL
Treck Distasce: S2M,110,590( S191, 183,007}
Present Value of VOO (Sl )
Cor 421 .90
Track £20.630| 2008
Towal 30,150} $000]
Summry of Dscounted Costs {Seillions |
[Capial 0 S0
[Maistcnanc: & Resurl 00 S0
[Salvage i E
[Total s EIN0) e ol discounted Costs
Suimmry of Dacounted Benefits
[Time Savings [ [Savings due 10 higher speeds or shoner distance
| Acciden Savings [T [Savings due 10 redwced accident rte or severity

[Vehicke Operating Savings E [Ofien negative with increasing el a higher speed
[ Tutal Bensits 053 1)
won ] s
s = Peposed - Base
Customer Service Account wgs| ST
Inceesenial Beacla 53108 =Base Poposed
i Rt [ oo = lcramartal banafits/incramantal cosis
et Present Value -53.195] = Beredts - Gasts
Goeenbonse Gas Reduction
Gae
(K Tt
236 | 273 |Carbon Diaxide 0
0262 | 01 (Wilrogen Owida =2
122 012 [Hydresrbons 244
Anrusl Saning ftannesy) L]
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SHORTBEN — CATASTROPHIC FAILURE AVOIDANCE SUMMARY

PV of disbenefits over 25 years

Sum of Dis-benefits | % Chance of Catastrophic Failure |Detour Construction Cost 6% 4% 10%
-5 49,137,408.43 |4.0%|1in 25 year 5600,000.00| 525,725,640 531,305,141 518,440,889
2.0%|1in 50 yr $13,162,820 $15,952,570 59,520,444
1.3%]1in 75 yr 58,975,213 $10,835,047 $6,546,963
1.0%]1in 100 yr 56,881,410 58,276,285 55,060,222
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Appendix 3. HCS ANALYSIS

Malakwa Bridge and 4-Laning
Input Assumptions Base Case: HCS Two-Lane Module Assumptions Proposed Case: HCS Multilane Module - Operational Analysis
Length: 28 km sludy area Length: 2 km study area
AADT: 6085 wd AADT: 6.085 wd
Frae-fow Speed: 100 kmih <200 wh Fres-flow Spead: 100 kmih =200 wh
Analysis Hourly Vaolume: ariable wpd Input howry analysis welume Analysis Hourdy Voleme: ariable wpd Input hourly analysis wlume
Grada: bewel tarrain Phatolog Grada: lavel temain Pha
Lengih of Grade: nia km nat applicable to madule Length of Grade: nia s nat applicable to modide
T Trucks: 0% P-22-1 {including 20% of 6 to 125m bin} % Trucks: 0% max. 25% multilane module
ELVES 13% 50% of 8 1o 12.5m length bin FuAVS: 13% 50% of 6 10 12.5m length bn
% Mo-pasaing: 0% Google Street View Free Flow Spaed 100 ki proposed design speed
Accass Points/Km: 1.1 Google Streat View Accass Points/Km: 11 sama as Base Case
h mmaries:
|Scenario - Scenano 2;
Heurly 2-Way Valume: 100 e Hourly 2-Way Volume: 200 el
Directional Hourly Valuma: 50 wpd asswma 50/50 for directional Directional Hourdy Volumea: 100 wpd assume S0/50 for directional
Average Traved Speed (2-Lane): 936 kmih Average Travel Speed (2-Lane): 1.2 wmih
LaS (2-Lang): A LoS (2-Lana): B
WIC Ratio (2-Lang): 0.04 WIC Ratio (2-Lane): 0.08
% Time Following (2-Lang): 31.8% % Time Following (2-Lana): 30.2%
Average Travel Speed (d-Lane): 867 kmih Aerage Travel Speed (4-Lane): BE.7 kmin
LoS (4- Lane) A LoS {4~ Lane): L
Density (4-Lane): 0.3 pe/kmiin Density (4-Lana): 0.7 po/kmiln
|Scemario 3 Scenant 4:
Hourly 2-Way Valuma: 300 wpd Hourly 2-Way Volumea: Elili] wpd
Directional Hourly Valume: 150 wod assume 50/50 for directional Directional Houdy Volume: 200 wvpd assume 50/50 for directional
Avrage Travel Speed (2-Lane) BE.4 kmth Average Travel Speed (2-Lang): ar.a kmih
LoS (2-Lane): B LoS (2-Lana): [+
WIC Ratio (2-Lane): o1z WG Ratio (2-Lana): 016
=5 Time Following (2-Lane): 4B.6% % Time Following (2-Lane): 55 0%
Average Travel Speed (4-Lane): 96.7 kmih Average Travel Speed (4-Lane): 9.7 ke
LoS (4- Lane): A LeS (4- Lane): A
Densily (4-Lang) 1.0 peikmin Densily (4 Lang): 13 gkl
|Scenario & Scenano B
Heurly 2-Way Valume: 500 e Hourly 2-Way Volume: B0D el
Directional Hourly Valuma: 250 wpd asswma 50/50 for directional Directional Hourdy Volumea: a0n wpd assume S0/50 for directional
Average Traved Speed (2-Lane): BE.8 kmih Average Travel Speed (2-Lane): 85.9 wmih
LoS (2-Lane) c LaS (2-Lane): c
WIC Ratio (2-Lang): 018 WIC Ratio (2-Lana): 1§31
% Time Following (2-Lang): 58.2% . Tima Following (2-Lana): B2.5%
Bverage Travel Speed (4-Lang): 967 kmih Avarage Travel Speed (4-Lane): 96.7 kmih
LoS (4- Lang): A LoS {4- Lang): A
Density (4-Lane): 1.7 po/kmiin Density (4-Lana): 2.0 po/kmiin
nario 7- Scenano B:
Hourly 2-Way Valuma: a0 wod Hourly 2-Way Voluma: a0n wpd
Directional Hourly Valume: as0 wod assume 50/50 for directional Directional Houdy Volume: 400 wvpd assume 50/50 for directional
Average Travel Speed (2-Lane): 849 kmih Average Travel Speed (2-Lane): 838 Kt
LoS (2-Lane): o LoS (2-Lana): [+]
WIC Ratio (2-Lang) 025 WIC Ratio (2-Lane): 0.2
% Time Following (2-Lane): B5.3% ¥ Time Following (2-Lana): BE.B%
Average Travel Speed (4-Lane): 96.7 kmih Average Travel Speed (4-Lane): 9.7 ke
Lo (4- Lane): A LeS {4- Lana): A
Density (4-Lane): 2.4 pelkmiln Densily (4-Lane): 27 pelkmiin
|Scenario & Scenario 10;
Hourly 2-Way Valuma: a00 wpd Hourly 2-Way Volume: 1000 wpd
Directional Hourly Valuma: 450 wod asswma 50/50 for directional Directional Hourdy Voluma: 500 wpd assume 50050 for directional
Avarage Travel Speed (2-Lane): aza km'h Avaraga Travel Speed (2-Lana): a2 km'h
LoS (2-Lane): o Lo (2-Lane): [}
\IC Ratio (2-Lane): .32 VIC Ratio (2-Lanej: 034
% Time Following (2-Lane) 71.6% %, Time Foliowing (2-Lane): T35%
Bverage Travel Speed (4-Lang): 967 kmih Avarage Travel Speed (4-Lane): 96.7 kmih
LoS (4- Lang): A LoS {4- Lang): A
Dansity (4-Lane): 30 pe/km/in Dansity i4Lana): 34 pa/kmiin
| Scenario 11 Scenano 12;
Hourly 2-Way Volume: 1100 vpd Hourly 2Way Volume: 1200 wpd
Directional Hourly Valume: 550 wpd asswme 50/50 for directional Directional Houry Volume: 00 wpd asgume 50050 for directional
Average Travel Speed (2-Lane): B0.8 kmih Average Travel Speed (2-Lane): 796 Kt
LoS (2-Lane): D LoS (2-Lana): o
WIC Ratio (2-Lang): 0.38 WIC Ratio (2-Lane): 0.41
% Time Following (2-Lang): T4.9% % Time Following (2-Lana): TTO0%
Average Travel Speed (d-Lane): 867 kmih Aerage Travel Speed (4-Lane): BE.7 kmin
Lo (4- Lane): A LeS {4- Lana): A
Density (4-Lane): 3.7 pedkmiin Densily (4-Lane): 4.1 pelkmiin
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Speed Flow Curves:

Treated Section:

Base Case: Existing 2-Lane Hwy Proposed Case: 4-Lane Net Improvements
Directional | Awerage Volume t Average Speed Di?preictii |
Hourly Travel Level of (?au ce‘t 01 o Time Travel Level of Densit Differential im rz\.:em:nt
Volume | Speed | Senice Paclly | Eollowing | Speed | Senice W | (km/h) with | TP
(vpd): (km/h) Ratio (km/h) Four-Lane | With Four-
o Lane
50 93.6 A 0.04 31.8% 96.7 A 0.3 3.1 3.3%
100 91.2 B 0.08 39.2% 96.7 A 0.7 5.5 6.0%
150 88.4 B 0.12 48.6% 96.7 A 1.0 8.3 9.4%
200 87.3 C 0.16 55.0% 96.7 A 1.3 9.4 10.8%
250 86.8 C 0.18 59.2% 96.7 A 1.7 9.9 11.4%
300 85.9 C 0.21 62.5% 96.7 A 2.0 10.8 12.6%
350 84.9 D 0.25 65.3% 96.7 A 2.4 11.8 13.9%
400 83.8 D 0.28 68.9% 96.7 A 2.7 12.9 15.4%
450 82.8 D 0.32 71.6% 96.7 A 3.0 13.9 16.8%
500 82.0 D 0.34 73.5% 96.7 A 3.4 14.7 17.9%
550 80.8 D 0.38 74.9% 96.7 A 3.7 15.9 19.7%
600 79.6 D 0.41 77.0% 96.7 A 4.1 17.1 21.5%
Speed Flow Curves
120.0
= 100.0
=
< =~ | [ | LL I ]
= 800
-
$ 600
& = EXistin
< 400 g
§ Proposed
= 200
0.0
S QQ

N

S LS LSS S ®
BRSPS

Hourly Volume (vph)
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Design Hour Volume Calculation Methodology:

Design hour statistics were estimated utilizing factoring tools as follows:

e A daily profile by hour of the day was developed utilizing the most recent perm count data
available.

e Note: Count Site P-22-1 is categorized as highly seasonal.

e These forecast hourly volumes were then sorted in descending order to provide estimates for
design hour volumes.

The design hour volume recommendation is for the 30" highest volume hour (30HV). For 2010 the
30HV is estimated at 1290 vph.
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Appendix 4. OPTION DRAWING

The benefit-cost calculations were based on the 05-04-2012 100% functional design presented at the
public open house in September 2012.
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Appendix 5.

Collision Details:

HIGHNUM SEGNUM KMMARK CLSNDATE CLSNTIME SEVERITY_TYPE Description

a6z
362
962
a6z
362
962
a6z
362
962
962
962
a6z
362
962
a6z
362
962
a6z
362
962
a6z
362
962
962
962
a6z
962
962
a6z
362

D I I T I e e e I I e

203
03
03

SAFETY DATA

2002-02-07
2004-11-01
2007-07-31

20,4 2009-07-04

206

2002-02-21

20,6 2005-12-11

06
07

2008-09-26
2003-06-13

207 2003-09-10

0.7
07
07
0.7

2005-01-14
2007-06-18
2009-02-16
2008-02-23

207 2010-12-03
20,7 2011-04-09
20,7 2011-11-25

208
09
211

2011-08-13
2006-11-24
2005-12-13

21.3 2010-08-03

9
219

2003-04-24
2006-10-19

219 2008-01-29
21.9 2009-01-10

219
22
2.2
215
8
218

2011-02-22
2003-01-01
2007-12-22
2008-03-23
2003-08-31
2011-02-08

23:04 Property damage only
16:34 Property damage only
23:25 Property damage only
11:22 Personal injury
9:30 Property damage only
22:00 Property damage only
14:13 Personal injury
23:00 Persenal injury
8:35 Property damage only
1:00 Property damage cnly
13:58 Perscnal injury
23:00 Personal injury
10655 Property damage only
23:51 Property damage only
20:21 Fatal
15:15 Persenal injury
20:59 Fatal
11:06 Property damage only
16:10 Property damage only
16:06 Perscnal injury
21:00 Property damage only
9:36 Personal injury
16:00 Property damage only
20:27 Property damage cnly
13:58 Perscnal injury
18:40 Personal injury
Personal injury
21:05 Perscnal injury
9:44 Property damage only
8:07 Property damage only

LOCN_TYPE Description
Btwn intersection/exchs
Btwn intersection/exchs
Atintersection

Btwn intersection/exchs
Btwn intersection/exchs
Bridge

Btwn intersection/exchs
Btwn intersection/exchs
Bridge

Bridge

Bridge

Btwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs
Bridge

Btwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs
At intersection
Atintersection

Btwn intersection/exchs
Brwn intersectionfexchs
Btwn intersection/exchs
Btwn intersection/exchs
Brwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs
Btwn intersection/exchs

DIAGRAM Description
Rear end
Overtaking
Other

Other

Off road right
Off road left
Overtaking
Off road left
Other

Side swipe
Rear end
Other

Off road left
Side swipe
Side swipe
Off road left
Rear end
Head on
Side swipe
Rear end
Other
Unknown
Rear end

Off road right
Off road right
Other

Other

Off road left
Rear end

Off road right

CONTRB11 Description

Not applicable

Driving too fast for condition
Improper turming
Tires-failure/inadequate
Unsafe speed

Driving too fast for condition
Road/intersection design
Driving without due care
Not applicable

Not applicable

Not applicable

Drugs suspected

Driving too fast for condition
Extreme fatigue

CONTRB12 Description

Not applicable

Improper passing

Driver error/confusion

Not applicable

Weather {fog,sleet,rain,snow)
Not applicable

Other

Driving on wrong side of roead
Not applicable

Naot applicable

Not applicable

Driver inattentive

Road condition (ice,snow,slush
Driver inattentive

Oversize vehicle Other

Driver I | distr  Following too closely
Exceeding speed limit Cuttingin

Wild animal Not applicable

Avoiding veh,/ped. foyde
Driver inattentive

‘Wild animal

Failing to yield right of way
Not applicable

foad condition {ice,snow,slush
Road condition |ice,snow,slush
Domestic animal

Driving too fast for condition
Road condition |ice,snow,slush
Other

Driving too fast for condition

Naot applicable

Driver error/confusion

Other

Improper tWming

Not applicable

Windows obstructed

Roadway surface defects

Not applicable

foad condition {ice,snow,slush
Weather {fog,sleet,rain,snow)
Not applicable

Road condition (ice,snow,slush

WEHDIR1 Description  VEHTYPEL Description

East
East
North
East
West
East
East
East
East
East
East
West
West
East
East
West
West
West
East
West
West
South
West
East
East
East
West
East
West
East

Comb unit tractor/trl
Passenger car
Passenger car
Motorcyde

Comb unit tractor/trl & pup
Passenger car
Truck/camper & trl
Passenger car
Passenger car

Comb unit tractor/trl
Truck: pickup

Trail bike

Comb unit tractor/trl
Comb unit tractor/trl
Comb unit tractor/trl
Comb unit tractor/trl
Muotorcyde

Comb unit tractor/trl
Comb unit tractor/trl
Wan: panel or mini
Passenger car
Passenger car

Wan: panel or mini
Comb unit tractor/trl
Sport Utility Vehicle
Passenger car
Passenger car

Comb unit tractor/trl
Truck: pickup
Passenger car

A-xxxv

WEHTYPEZ Description
Truck: pickup
Comb unit tractor/'trl

Bicyde

Bus-intercity
Passenger car

Comb unit tractor/tr
Comb unit tractor/tr
Comb unit tractor/trl & pup
Comb unit tractor/tr

Passenger car
Truck: pickup

Passenger car
Truck: pickup
Sport Utility Vehicle
Truck: pickup

Passenger car

ROADSURF Description
lee
Slush
Dry
Dry
Snow
Dry
Dry
Wet
Dry
Dry

Snow
Snaw

Slush
lee
Slush
Dry

ROADCURY Description
Straight
Straight
Straight
Straight
Straight
Single curve
Straight
Straight
Single curve
Single curve
Single curve
Straight
Single curve
Straight
Straight
Single curve
Straight
Straight
Straight
Straight
Straight
Straight
Straight
Straight
Single curve
Straight
Straight
Winding curves
Straight
Single curve

ROADGRAD Description
Flat

Flat

Flat

Flat

Flat

Some grade
Flat

Flat

Flat

Some grade
Flat

Flat

Sag

Flat

Flat

Flat

Flat

Flat

Flat

Flat

Flat

Flat

Flat

Flat

Steep grade
Flat

Flat

Flat

Flat

Steep grade

WEATHER Description
Fog
Snowing/sleet
Clear

Clear
Snowing/sleet
Cloudy
Cloudy
Cloudy

Clear

Cloudy

Cloudy

Clear
Snowing'sleet
Fog

Cloudy

Clear

Clear

Cloudy

Clear

Clear

Clear

Cloudy
Snowing/sleet
Snowing/sleet
Clear
Snowing/sleet
Snowing/sleet
Snowing/sleet
Clear

Cloudy

UGHTING Description  SPEEDLM Description  ON

Dark/na illum.
Dusk

Dark/some illum.

Daylight
Daylight
Dark/na illum.
Daylight
Dark/naillum.
Daylight
Dark/no illum.
Daylight

Dark/some illum.

Daylight
Dark/noillum.
Dusk

Daylight
Dark/noillum.
Dark/na illum.
Dark/full illum,
Daylight

Dusk

Daylight

Dusk

Dark/no illum.
Daylight
Dark/na illum.
Dusk
Dark/noillum.
Daylight
Daylight

a0
100
100
100
100
100
100 TRAMNS-CANADA
100
100
100
90
100 TRAMNS-CANADA
100
90 TRANS-CANADA
100
90 TRANS-CANADA
90 TRANS-CANADA
100
90
90 TRANS-CANADA
a0
100
100
100
90
100
100
90 TRANS-CANADA
100
90

AT

o e e e

[E -

4500

1

1 ACKERMAN
1

1 HICKSON

1

1
1 CUNNINGHAM
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COLLISION DATA
Instructions: Fill in the shaded cells, and follow the arrows. Some cells have comments (indicated by red triangles), read those if you need help.
Note: This worksheet is designed to be used electronically. The formulas are in the spreadsheet and will be calculated automatically.
Start End
[Route | Description Segment [ Km Segment | Km
L 1] Malakwa Bridge and 4-Laning 962 | 2041 962 | =232
Start Km 201
End km 23.2
Total Km 3.20

Property P-22-1 Perm Count
Year | Fatal | Injury | Damage | Total |AADT| Estimate? |Annual Vol.| mV | A/Mvikm)

2002 ° 0 5,440 Mo 1,985,600 1.99 0.00 Leave blank except wher
2003 0 5,383 No 1,964,795 1.96 0.00 prompted to enter a value
2004 0 5,572 No 2,033,899 2,03 0.00 or put in 1 km if analysin
2005 0 5,621 No 2,051,730 2.05 0.00 intersections
2006 0 5,658 No 2,065,012 2.07 0.00
2007 0 5,745 No 2,096,861 2.10 0.00
2008 0 5,832 Yes 2,128,710 213 0.00
2009 0 5,767 No 2,105,114 2.1 0.00
2010 0 6,085 No 2,221,025 2.22 0.00
2011 0 5,980 No 2,182,700 2.18 0.00
TOTAL: 2 12 20 34 20.84 0.51
~5.a6% 35.20%  50.82% 100.00%
Leave AADT blank if not including that year
COLLISION ANALYSIS
Million vehicle km for the highway section being analyzed = |66.67 Muikm)
Total km =[3.20 km
Total accidents =[34.00 accidents
Accident frequency =|3.40 Alyear
Accident frequency threshold =|1.06 Alyear/km
Provincial average accident rate for the highway =[0.61 A/Mvikm)
Accident rate =[0.51 A/Mvkm)
Level OISIQniﬁcance (0.01%, 0.05%, 0.10%, 0.50%, 1.00%, 5.00%, or 10.00%) = [0.10 Yo
Critical accident rate for the highway section being analyzed =|0.91 A/Mv(km)
1.5 X Critical accident rate ={1.36 A/Mvkm)
Provincial average accident severity for the highway class =[6.17 +---> factor=[1.50 )
Accident severity index =|10.00
Accident severity index threshold =|9.26
Accident index 1. {rate and frequency) =[no
Accident index 2. (severity and frequency) =|yes

A salely audil is recommended based severity and frequency.

The accidenl rate is less than the critical accident rate for this section of highway, and is not considered poor. ©

The Accident Severity index is greater than the Accident Sewverity Threshold.

* (The Provincial Highway Plan designates an accident rate equal to or greater than 1.5 times the critical rate as "poor”).
Check the histogram for clusters of more than 1 fatality or more than 10 accidents in any 300m.
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