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Location — Montreal River Hill




Location — N. Ont.

Location - Local

e Gone Too Far
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Lake Superior-vicinity Montreal River
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Highway 17 — South Limit
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Montreal River Hill — 6% grade
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Northern End of Project Limits
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Challenges

* Highway 17 at the Montreal River Hill is only one of 3
hills between SSMarie and Wawa where closures occur

* “Solving Montreal River Hill without looking regionally
only moves the problem to the next location”- Kevin
Morphet, MTO

» December 4-8t, 2006 — Two closures along Highway 11
at hills north of Montreal River Hill

e January 11, 2007 closure at MRH
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Strategy for VA
Evaluate from comprehensive perspective
Maximize use of MTO maintenance experience
Utilize former MTO maintenance supervisor

with recent experience in winter
maintenance contracting

Utilize external expertise in
state of the art technical solutions

Added Environment Canada experience in
meteorology and winter storm prediction
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The VA Team

Mike Pearsall - MTO, Project
Manager

Kevin Morphet - MTO, ACE
Orville Warnock - MTO,
Maintenance Superintendent,
East

Ken Seabrook - MTO,
Maintenance Superintendent,
North

Mickey Major - MTO,
Maintenance Superintendent,
New Liskeard

Bill South - MTO, Traffic

Sherryl M. - MTO, Patrol

Joseph Arcaro - iTRANS,
Project Manager

Tom Fletcher - FG, CVS

Geni Bahar - iTRANS, Safety
Mike Griff - Maintenance
Operation (Former MTO)
Frank Spitzer - IBI,
Maintenance Technology
Denis Paquette - Environment
Canada, Meteorologist

Ting Ku - iTRANS, VA
Coordinator/Technical Support
OPP invited but could not
attend
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Value Analysis Methodology

— PRE-STUDY
— VALUE STUDY

Information Phase

Function Analysis Phase
Functional Performance
Specification

Creative Phase

Evaluation Phase
FMEA

Development Phase

— POST-STUDY

« Presentation
* Recommendation
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The VA Process

 Site Visit — Sunday, December 10, 2006
* Workshop — 3 days Dec. 11-13, 2006 at Sault Ste. Marie
 Information Phase
— Maintenance Presentation
— Function Analysis System Technique - FAST
— Functional Performance Specification - FPS R
» Creative Phase (6 categories - 98 ideas)
» Evaluation Phase (59 carried forward) S

* Development Phase (combined to develop 39
alternatives, generated 12 scenarios)

» Selection of Preferred Alternatives and/or Scenarios
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Iformafion Phase
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Existing Conditions
e Two-Lane Undivided Highway (~3.4 km)
— 3-lane cross-sections at passing lane locations

— Grades up to 7% plus horizontal curves (>165 m / 500
ft change)

— High percentage of heavy vehicles (~30%)
« Increasing “just in time” delivery
« More efficient and powerful diesel engines

— Posted speed 90 km/h and 80 km/h advisory on curve
— Significant rock cut shading

— Scenic views of Lake Superior and surrounding area
« Can be distracting
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Existing Conditions continued

» Weather Variations
— Lake Superior proximity — lake effect weather
— 100cm per hour snow event
— Wide range of road conditions at a given
time and elevation (micro-climates)
» Operational Issues

— Trucks have problems climbing the hills
during inclement conditions

— Road closures due to weather/accidents
— Limited/long detour options
— No detour options once SB, south of Wawa
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Highway 17
Montreal River Hill Collisions
(1999 to 2004)

Traffic Volumes

* AADT - 2,150
* SADT - 2,900
« WADT - 1,600

* % Commercial — Approx 30%
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Field Investigations

Series of combined sharp curves
and steep hills

High speed corridor
Heavy trucks

Signage present, including flashers at the
top of the hill

some chevron signs blend into the background,
Rock cut shadings
Limited pull-off area

Snow banks forming against x
guiderails

Snow runoff across the road
Sun glares from runoff

Raised pavement marking present,
poor condition

Scenic views of Lake Superior
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Local Knowledge

Winter Maintenance provided through Managed Outsource Contract
Montreal River Hill served by Batchawana and Agawa patrol yards
Typically need 30 to 45 minutes to load appropriate equipments and materials

— Contract requires loading by 30 minutes

— May be shorter if on stand-by 3 = |
Two shifts covering 20 hours

— Shift start at 8 am

— Shift extension possible if required
Available equipment varies depending on dispatch location

— some issues with state of equipment
ARWIS station located on Montreal River Hill helps reduce
reaction time

— Station maintenance is an issue

— Connectivity to the station is also an issue
About 45 min one way between Agawa and Batchawana yards
Most incidents (~90%+) resolved with assistance from road patrol
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Environment Canada Data
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Snow Squall Locator Chart

———) Single Lake Effect Snow Band

@ Area of Multiple Lake Effect
Snow Bands

Snow Squall Locator Chart

——— Single Lake Effect Snow Band

@ Area of Multple Lake Effect
Snow Bands
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Snow Squall Locator Chart

———>  Single Lake Effect Snow Band

@ Avea of Multple Lake Effect
Snow Bands
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Montreal River Hill

» Climbing 7% grade in snow conditions
rallis 31

Montreal River Hill- Closure

LONG LINE, LONG WAIT S, 0517
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Summary — Highway 17 Closures

SSM District

Highway 17 1999-2000 | 2000-2001 20012002 2002-2003 20032004 2004-2005
Segment Hrs | No. | Hrs | No. Hrs No. | Hrs | No. | Hrs | No. | His | No.
Elk Lake to SSM 15 3| 10 3| a0 4| o8 3| 243 4| a3 2
SSM to Wawa sa9| 7| 9 6| 1064 13| 739 11| 498 8| w0 15
Wawa to W. River 05| 2| s 3| 192 6| 208 5| 235 a| 123 3
W. River to Marathon 7| 2| &3 2 10 4| o3 2 5 1| 78 1
Marathon to Nipigon 531| 8| 252 2 20 2| 95 2 0 0 0 0
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What We Discovered
» Over 40 problems documented requiring
action
« Highly experienced competent MTO staff

« No simple answers
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Functional Analysis
& FPS
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Mission Statement

» Ensure the quality, safety and reliability of
timely travel on a daily basis from Sault
Ste. Marie to Wawa on Highway 17,
specifically in the vicinity of the Montreal
River Hill, while minimizing the effect of
the environment.
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Functional Analysis
» Based on Functions Analysis, major
functions identified as follows:
1) Forecast Road Conditions
2) Maintain Road
3) Enhance Safety of Travelers
4) Respect Environment
5) Manage Road

¢ Sub-functions identified for each major
functions
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Basic Functions + Mission

« Total of 82 functions identified

— Basic v

— Secondary/Technical |tz R, -

— Esteem Kol TRty

— Constraints Buce FHE

« Key Mission ltems ensiee SV =

— Efficiency FPesacr Evv- =

— Safety Daghy HT .

— Reliability/consistency over a whole Byrere oD i
year i M
Timeliness Enm skt =

Enjoyment of a superior route/views

Meeting drivers’ expectations W & ‘

Respect for the environment
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Functional Analysis/[FAST

Highway 17 Monresl Rive Hil

39
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Functional Performance Specifications

» For each Function we developed a
Characterization of the Needs, which
included the following:

> Criteria — What is to be measured in terms of

performance

»Performance Level — What is to be achieved

> Flexibility — Allowable deviation from stated
performance level ranging from (FO — no flexibility,
F3 — maximum flexibility

ol
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FPS — Forecast Road Conditions
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Creative Phase

Target Areas

The following key target areas were
identified:

— Forecast Weather (FW)

— React to Weather (RW)

— Notify Travelers (NT)

— Guide Motorists (GM)

— De-ice Roads (DR)

—Remove Snow (RS)
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Creative Phase

* 6 target areas
identified
* 98 ideas generated

14



Evaluation Phase
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Evaluation Phase

* 40 problem statements
* 98 creative ideas
* 59 ideas carried forward

* FPSindicated poor /
performance of functions
* FMEA identified high risk

functions ~
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1) Forecast Road Conditions

1. Forecast weather conditions

— EC model needs better local data for predicting
storms and intensity

— Local conditions vary dramatically
— 160 metre of relief in area (micro climates)
— MNR has meteorologist in SS Marie
2. React to weather conditions
— 1.8 hour turn around with present equipment
— OPP closing more frequently
3. Review current Conditions

4. Review ARWIS camera surveillance video

e rallis 48
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Forecast Weather (FW)

Note: Highlighted Ideas moved/merged to other Ideas

Fw-2 Staff training 10 Y
FW-4 Improve access to data 10 Y FW-10,13
FW-5 Hire Expert to interpret data 7 Y
FW-7 ‘Add new ARWIS sites (one at top) 8 Y
FW-11 Duplicate sensors 9 Y ->FW-3
FW-13 Add , yard, and 10 Y ->FW-4.
FW-14 Monitor weather 24/7 10 Y
FW-17 Activate auto-alarm on ARWIS system (turn switch on) 10 Y
FW-20 Review historical trends from ARWIS data see FW-2 Y -> FW-2
il 49
React to Weather (RW)
RW-5 Measure road friction during winter (part of ITS)
RW-7 Review trends from maintenance logs (download spreaders)
RW-9 Change patrol vehicle to a 2-ton with salt spread and pre-wet tank ->RW-2.
RW-11 Dual spinner units ->RW-2
RW-13 Use of broadcast spreading
RW-15 2-way spreading
RW-17 Zero-velocity spreader ->RW-2
RW-21 European plow blades ->RW-2.
RW-25 Properly adjust plow blades (training)
RW-26 | Scheduled DLA oy I 50
RW-27__| Scheduled staff(anticipated storm event) I3

Base Case Risk Assessment

« Failure Modes and Effects Analysis carried
out to identify areas of risk. These
functions include:

— React to weather LOW
— Surveillance video
— Identify actions (inspect ROW)

51
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FMEA- Road Conditions
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Function Analysis

[
. FPS
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FMEA (Risk)
<{T/>
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Scenario Development

« In developing the scenarios, it was apparent that
alternatives could be categorized into the
following:

— Low Cost / Early Wins

— Medium Cost / Mid-term Alternatives

— High Cost/ Long Term Alternatives

— Related to Managed Outsource Contract

— Related to Additional Staff Training

— Related to the Addition of Full Time Equivalent

il 58
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Scenarios

Scenario | Description of Scenario
Base Case

AL Minor Capital Works iterms that have been identiied (excluding Rock Cut)

n2 Minor Capital Works items from AL and including Rock Cut

B Service Montreal River Hill irst - Includes alternatives that enhance early detection and winter maintenance service to the hill

c SafeLane Surface Overlay — Trademark Product from CargillIndustries (US) - used primarily on bridge decks

o Install Fixed Automated Spray log ) System — y on in Ontario

E1 Enhanced Nolification to Motorists During an Event - without a truck pull-off area

E2 Enhanced Nolification to Motorists During an Event - with a truck pull-off area

F Alternatives that can be applied to Full Length of Corridor between SSM and Wawa (or SSM District)

Gl ‘Same as F - without Meteorologist (assume use of MNR stalf meteorologist)

G2 ‘Same as G1 - with a sub-patrol yard near base of Montreal River Hill(assume use of MNR staff meteorologist)

HL Colection of various low-medium cost tems (AL + EX Notification items + B Data Collection items of B, with Add Equipment)

H2 ‘Same as H1 - without additional equipment
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Summary — Scenario FPS Assessment
o | o, | b [, | e | S | o

FUNCTIONDESCRIPTION | Toal | Score | Toal | Score | Toml | Score | Toml | score | Toml | score | Toml | score | Towl | score | Toul

Forecast road conditions. 108 18 108 18 108 | 42 | 252 | 42 | 252 | 50 | 300 | 40 | 240 [ 34 | 204
Maintain road 1875 38 1875| 38 |187.5| 38 |1875( 38 |187.5( 41 |2042| 38 |1875| 38 (1875
Enhance safety of travelers. 823 250 | 95.0 26 |975| 32 |1229| 32 [1229| 34 |1279| 28 |1051| 26 |100.1
RespectEmveonment 20 | 40 | 240 | 40 |200| 40 | 240 | 40 | 200 40 | 240 | 40 | 20| 40 | 200
ToalPeromarce
ot pert 006 aa a198 3596 396 3861 3106 3320
Il Capial Cot (81000) o 463 7483 a6 926 2448 709 709
Ao Cos 52000) - 15 15 22 12 12 15 15
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No. | Description’ FPS | Rank | Incr. ($1,000)| ($1,000)) ($1.000) (NPV)
Base Case sois| 14 | o s s wo|s o | s o
AL captatvions excodng Rock ) sizz] 12 | s | s aso| s s s w0
72| Capta Wors (nckaing Rock sus] 1 | 0 | s eso| s s s 1m0
[ servce Montealrver i st srzo] 2 | e | s temo| s sas|s twes | s ases
[ saterane overay w27] 7 | 18 | sswoo| s wo| s meo | s aoseo
o [t FasTsystem 27| 7 | 18 | s emos| s wwo| s sseo | s sm0o
1| Notty Motorsts Dungan vent (o Pl weas)__ | 3173 10 | 13 | s o] s 0| s 1as0 | s tamso
2oty Motorsts Durig an Evers Wi Pt wveas)_| a198| s | 15 | s 7asao] s 10| s 1aao | s samo
vematves hatcan e aphed o Fullorgih ot
. oot sos| s | s | s swo| s ams|s zawo | s asso
1| same as - viou weteoroogss ssos| 3 | s | s smo| s ams|s iesso | s samo
2| same as G -wih supatror Yarg swoi| 1 | s | someo| s ms|s sesso | s 4e0o
At E1 Notcason+8 Daia Colecton w A0
" Easpren sios| s | s | s meo| s uso|s e | s asero
v same as .- wiou addtonal eqpmen w20) 6 | o1 | s meo| s 0| s a0 | s ee0
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Performance-Value Summary

15t Year chpert
Net Costincr. | Net Cost | Fistvear | Cost | Pert choost | | chper
No. | Description FPs NPy Rarl Rank | nev | | ey |re| dstves | Re
Base Case 3045 s 1 [s w0 1 so7 | 1 o
AL_| Capial Worls (exchuding Rock Cur) sz | s as0 s 2150 2 as fof s Jaf e |
22| Capial works Gnelucing Rock Cu) sus | s eso 4 [s ss0 4 28 [ 3| w u
& | senvice Monireal Ruver HilFirst s20 | s 28074 | 8 [ 17m2s s 104 2% |a| » |4
C | satetane Overiay 327 | s 3m80 | o |[s 30m0 | 12 0 5 5
0 | instan FasT system s27 | s ass0 | 1 s 250 | 10 5 5 7
E1 | Noiity Motoriss During an Event (No Pul off Aveas) a3 | s eo s s amo 3 m [a| 2 [4] =
2| Noity Motorists Duing an Event (ith Pul of Areas) 3198 | s 76070 | 13 [s a0 | 13 5 2 2
£ | Awernatves that can be applied o Full Lenginof corivor | 3595 | s 3300 | 10 |5 11085 s 87 1 w |2
G1 | same as F - vithout Meteorologist sses | s 220 [ 7 [s tams| 7 107 2 Jal w0 |
G2 | same as G1 - wih Sub-patrol Yard a1 | s awz0 | 12 [s 26185 | n 7 2 [s] a
HL | AL+ E1 Notfcatons® Data Collection w Add Equipment | 3406 | s 18130 | 6 |s 20| 6 132 o |el Ul
2 | same as H - vithout addtional equipment 320 | s w30 s |s mol s o | 5] = |2] = |5
TN eullie 63

Preferred Scenario

» The preferred Scenario is H1. It includes a variety
of items, including low cost/early wins. H1 address
the following:

— Physical improvements at the site

— Improvement in weather/road condition data collection
and interpretation capabilities

— Low cost measures to further notify motorists

— Increased compliment in equipment and application
methods and frequencies

— Allows for the review on the value of additional
equipment after the first season

i Fallie 64

Post Workshop

» Presentation - February 15, 2007

» Implementation — Recommendations
accepted and implemented for winter
season

e rallis 65
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SUMMARY

* VE- (FA + FPS + FMEA) very effective in
reviewing winter maintenance procedures by
— Identifying creative ideas
— Evaluating complex scenarios
— Optimizing processes
— Documenting decision making process
Producing justifiable recommendations
— Achieving high percentage of acceptance

rullie
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Highway 17
Montreal River Hill
Winter Maintenance Procedures
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