ATTACHMENT 1

The Regional Municipality of Yor

DRAFT REPORT
JANUARY 2008




IBI GROUP DRAFT REPORT - 1 4 7

TABLE OF CONTENTS

January 2008

2.1

2.2

INTRODUCTION 1

CONSTRUCTION FEASIBILITY & COSTS : .3

Donald Cousens Parkway Ramp Option ...

Ninth Line Ramp Option

5

veress &

16

Page i.




IBI GROUP DRAFT REPORT

TABLE OF CONTENTS (CONT'D)

LIST OF EXHIBITS

Exhibit 1-1:
Exhibit 3-1:

January 2008

Exhibit 3-2:
Exhibit 3-3:
Exhibit 3-4:
Exhibit 3-5:
Exhibit 3-6:
Exhibit 3-7:
Exhibit 3-8:

Exhibit 5-1:

Potential Interchange Improvement Study LOCatIONS..........cccovreieeiircrinieieescreeeee e 2
Donald Cousens (South to West Ramp) Area Net Change in Traffic Volumes,

20171 AM PEAK HOU ... et s et sesrn s sne e s es s ne s s s s sme s s smeenamn s s e s neeas 8
Donald Cousens (South to West Ramp) Highway 407 Traffic & Revenue Net

INCrease FOreCastS.......ccvvvrinnriiienieniesenieenssressenens sl e escsneeseeessee s see s see s eesees 9
Donald Cousens (South to West Ramp) Five-Year ent Value by Year of
Construction ........coooeveeveer e A 9
Donald Cousens (South to East Ramp) Highw, affic & Revenue Net

Increase Forecasts......ccccevveeeecreeeeeecneeen. PR 10
(07610151 1V1o1({o] o [NNUNIUUPININIUINNIUUIRRIR. USSR, N 11
Ninth Line (from South) Area Net C

| o [01V] SUUURRIURRIILIROIO (UL S 13
Ninth Line (Ramps from Sout g j (

Forecasts ‘ . P kT 14
Ninth Line (Ramps from South) F|‘ :
Construction

Page ii.



IBI GROUP DRAFT REPORT : . ] 49

The Regional Municipality of York

HIGHWAY 407 INTERCHANGE IMPROVEMENTS CONSTRUCTION FEASIBILITY, FINANCIAL & TRAFFIC ANALYSES AT DONALD COUSENS
PARKWAY & NINTH LINE: THE BUSINESS CASE

1. INTRODUCTION

Highway 407 was planned as a 400-series highway to serve as a by-pass of Highway 401 and to
serve as a major east-west corridor across the emerging municipalities north of Toronto. Planning
and land acquisition for Highway 407 adjacent to the existing hydro corridor was undertaken during
the 1960s and 1970s. Design was initiated during the 1980s and early 1990s, with a short section
belng completed and becoming operational i in the late 19803 in the _’ o , including the upgrading of
number of advance

Highway 400

In the early 1990s, the provincial government initiate J
construction of the highway. The highway opened > i 10 and Highway 404.
In 1999, as part of the Province of Ontario’s pri 07 was sold to a private
consortium that assumed responsibility to op to construct and

The provincial government maintained the ability
~ right of way and is presently conducting an envir
the section through York Regio i nedy Road. A number of background
studies have been completed f i inclug ing a Property Protection Study for the
entire highway corridor.

red feasible interchange ramp configurations for the Donald
ormerly known as the New Markham Bypass) and Ninth Line
ion of the development, assessment and screening of
concepts and associated capital costs including land

reeommended feasible interchange improvement;

- Estimates the net local traffic impacts on significant surrounding arterial roads;
and
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Exhibit 1-1: Potential Interchange Improvemént Study Locations

| Markham

@ D Existing Fuli/Partial Interchange
O G Proposed Interchange/Improvement

BIL

e construction feasibility

. / of the feasible options are conducted for the 2011,
2021 and'2 i i h projected morning peak hour and annual results.

January 2008 ‘ Page 2.




151

The Regional Municipality of York
- HIGHWAY 407 INTERCHANGE IMPROVEMENTS CONSTRUCTION FEASIBILITY, FINANCIAL & TRAFFIC ANALYSES AT DONALD COUSENS
PARKWAY & NINTH LINE: THE BUSINESS CASE

IBI GROUP DRAFT REPORT

2. CONSTRUCTION FEASIBILITY & COSTS

The following steps were used to recommend a preferred feasible interchange improvement
configuration for each location, which were then developed in further detail in order to prepare
appropriate construction cost estimates for use in the financial analysis of the business case:

S,

available materials
n documents;

, and Transportation
plans; and site visits;

. Collect information in order to establish existing conditions
such as: Highway 407 and Transitway planning and det
municipal documents, including previous studies, Offici
Master Plans; MTO and Region of York mapping and

. Establish the design basis for the potential intef¢hange i n (i.e. design
criteria, stakeholder requirements with res i i ations and
maintenance, and infrastructure);

interchange location (i.e., 407 ETR lmpac'
impacts, environmental impacts, property, ¢

. Identify and map for each i a locati straints and considerations,
providing a basis for devel g i i concepts (i.e., geometric

ended interchange improvement concepts at each location. The findings
iewed and adopted for this study.

2.1 Donald Cousens Parkway Ramp Option

At present, the Donald Cousens Parkway, previously named the Markham Bypass, does not extend
south from Highway 407. The Region of York has prepared and submitted an Individual
Environmental Assessment (EA) for the southern extension of the Markham Bypass, from Highway
407 to Morningside Avenue, which includes the missing northbound ramps (i.e., ramp S to E and
ramp S to W). While the Donald Cousens Parkway southerly extension is still awaiting Ministry of

January 2008 Page 3.
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Environment approval, the recommended design concept in the EA was an MTO standard Parclo A-
4 interchange configuration, and the design concept was adopted for the purposes of this study.

The recommended interchange improvements, the addition of ramp S to E and ramp S to W, were
developed in sufficient detail based on available data in order to prepare appropriate construction
cost estimates for use in the business case analysis. The developed construction cost estimates
were $5.7 million and $3.4 million for ramp S to E and ramp Sto W ectively. To be noted, no
property costs were assumed, as the environmental assessment indicated that any grading
requirements beyond the proposed 36 metre right-of-way wou uaIIy be graded to match the
Donald Cousens Parkway construction.

2.2 Ninth Line Ramp Option

With the recent and planned growth in the sout
elimination of community traffic concerns due i

am and the
.Bypass of the

Highway 407/Ninth Line interchange, specifit
the missing ramp S to E and ramp S to W). In re:
engineering consultant to review if there were mo
than those concepts previously inelu
Conceptual Preliminary Design
to Highway 7 East of Brock Roa
report to the Town’s General Comr

sitway, from Markham Road Easterly
5 of this review were submitted in a

The study that revx the Hi s identified and assessed alternative

study.

addition of ramp S to E and ramp S to W, were
data in order to prepare approprlate constructlon

)mllhon forramp Sto E and ramp S to W, respectively. No property costs
erstood that the construction of the four-lane arterial and associated

initiatives.
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3. TRAFFIC & FINANCIAL ANALYSES OF FEASIBLE OPTIONS

The following describes the financial, traffic, environmental, and land impacts of each feasible
option identified in Section Two. The York Region Travel Demand Forecasting Model was applied to
develop 2011, 2021 and 2031 morning peak hour traffic and toll revenue forecasts based on York
Region’s “thirty-percent” land use intensification scenario. Each scenario horizon includes York
Region’s program assumptions for future road and transit improv 18 as well as the completion
of the Highway 407 East Extension to Highway 35/115 by 201

el and runs were made
etre An optimal rate was

A toll forecasting algorithm was incorporated within the Y

derived for each year and was then used to develo
nothing case and with each interchange improve ic and revenue
i between the base

and build cases.

The total change in toll revenue from the con i i rom two

~ sources. One will be that generated from new u yay 407, of which all of the revenue
impacts will be positive. The oth
impacts could be positive or neg
location when a new interchange i potentially increasing or decreasing
their travel on Highway 407 and thi :

aktruck traffic were factored into the.
ehicle-kilometres of travel and

As the model repre

a two movement partial interchange ramp
m east or west), or a single-movement partial interchange ramp
east) to account for the different peak hour-to-day characteristics at

ear, it was assumed that there would be 251 weekdays and 114 weekend
weekend day assumed to be half of a weekday.

Together with the estimated construction and land acquisition costs developed in Section Two and
anticipated annual operating and maintenance costs, the forecast toll revenues are used to
complete a five-year net present value analysis for each feasible option. This consists of the
present value of five years of toll revenue net of the capital and annual operating and maintenance
costs. This is conservative in terms of financial performance in that it does not take into account
revenues from beyond the first five years. Annual operating and maintenance costs include toll
system and pavement costs. Constant 2007 dollars are used. A 2008 base year (extrapolated from
the modelled years) and five percent discount rate are assumed. Detailed year-by-year five-year net
present value results for all options are provided in Appendix A.
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Traffic impacts in 2011 on adjacent local roads and Highway 407 ramps are assessed within the
study area of each potential interchange qualitatively and in terms of the net change in traffic
relative to the base case.

3.1 Donald Cousens Parkway South to West Ramp Option

3.1.1 TRAFFIC
For the purposes of this analysis, it is assumed that the Don

opening the ramp after this facility is in operanon lsolatl
Donald Cousens Parkway south extension.

With the Donald Cousens Parkway south extens i mentation of this
option (i.e., the base case), this road would bé use: i i ¢change from the
north in addition to the continued illegal U-
Parkway itself would also likely occur as on

1€ south to the west would lead to
increases in northbound traffic ¢ south of Highway 407 and to
decreases in both directions of tr uthbound traffic volumes south of
Highway 407 would not be affect nge in traffic volumes for the
2011 morning peak hour.

As the new interché : ommadate traffi ' mg nghway 407 from the south,
there would be ncree affic on the Donald Cousens Parkway south of
Highway 4Q fro i [ south. There would be a net decrease in northbound
uld have continued up to east-west facilities such as
new interchange and Highway 407. There would

so come from the Box Grove area immediately south between Steeles
y 407 as this area develops. This traffic would be taking advantage of the

Northbounc volumes on Reesor Road, which is currently used to access Highway 407 from
the north at the Parkway, would also decrease somewhat. However, with the Parkway south
extension in place, the Parkway would be the primary means of accessing Highway 407 from the
north and would be impacted more. There would also be some decreases in northbound traffic on
Ninth Line from users accessing Highway 407 from the north by making an ||Iegal U-turn diverting to
the new interchange ramp.

Northbound traffic volumes on Markham Road and the York-Durham Line, the two parallel facilities
with south-to-west ramps to Highway 407, would decrease marginally south of Highway 407 with
the new interchange ramp in place, consistent with the northbound increase on the Donald

January 2008 Page 6.
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Cousens Parkway south of Highway 407, as traffic diverts to the new interchange ramp. The impact
on these facilities would be marginal given their distances from the interchange (about three
kilometres).

Northbound through travel from areas further south of the interchange (i.e., non-local traffic from
south of Finch Avenue East) to areas north of it (i.e., Markham) that would have used the Donald
Cousens Parkway without the new interchange ramp would re-route %Beesor Road and Ninth Line

| lead to a net increase of about
he diversion of east-west

f Highway 7 and
Ve of service on them.

The increase in traffic on the Donald Cousens Pa; uth extension noted above would be
about 35% in 2011, leading to some rvice/increase in delay on this facility,
although not approaching capaci

the U-turn movements that would likely occur after
hbound traffic noted above. All geometric elements

January 2008 Page 7.
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Exhibit 3-1: Donald Cousens (South to West Ramp) Area Net Change in Traffic Volumes,
2011 AM Peak Hour

A. Area Roads

Hwy 7

Main Street

Hwy 407

MarkhampRd /N

Donald Cousens York-Durham Line
Parkway

(60)
370 20

The estimated morning peak hour and annual change in vehicle-trips, vehicle-kilometres and toll
revenue are presented in Exhibit 3-2. Increases in all are expected from 2011 onward, with an
additional $1.3 million in annual revenue expected in 2011 and $6.2 million expected in 2031. As
shown in Exhibit 3-3, taking into account the $3.4 million in capital costs as well as annual operating
and maintenance costs, the implementation of this ramp in 2008 would result in a positive five-year -
net present value of $1.8 million, with a value of $2.9 million if implemented in 2011.

January 2008
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Exhibit 3-2: Donald Cousens (South to West Ramp) Highway 407 Traffic & Revenue Net
Increase Forecasts

Time Net Year

Period Change In 2011 2021 2031

Moming Vehicle-trips 210 320

Peak Vehicle-kilometres 2,700 6,400

Hour | Revenue? $600| 1,700
Vehicle-trips (M) 05 0.7

Annual' | Vehicle-kilometres (M) 6.0
Revenue (M) $1.3

Note: Shows net increases relative to base, do-nothin,
! Based on an average of existing peak hour to wee
interchanges (existing characteristics at the Donald Co
weekdays and 114 weekend days per year with a weekend
a weekday. Further adjustments were made to each ramp to
already exists.

2 Year 2007 dollars.

Aarkham Road
future), and 251
, Sundays and holidays) assumed to be half

gfﬁct the corresponding reverse movement ramp
;

Exhibit 3-3: Donald Cousens (€ ear Net Present Value by Year of

Construction

Year
Constructed

irst five years afie ! g ion. Costs include construction (ramps and toll systems), property and annual operating
and maintenance :
. five percent is assu

! Year 2007 dollars.

As with the Dohald Cousens South to West Ramp option, for the purposes of this analysis, it is
assumed that the Donald Cousens Parkway extension south of Highway 407 would be completed
by 2011. The traffic impacts provided represent the impacts of opening the ramp after this facility is
in operation, isolating the impacts of the ramp from those of the Donald Cousens Parkway south
extension. With the Donald Cousens Parkway south extension in place but prior to the
implementation of this option (i.e., the base case), the road would be used to access the Ninth Line
interchange from the north in addition to the continued illegal U-turning currently observed at Ninth
Line. U-turns on the Parkway itself would also likely occur as on Ninth Line.

January 2008 ) Page 9.
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As shown below in Exhibit 3-4, the introduction of a new south to-east ramp would lead to a net
increase of about 20 vehicle-trips on Highway 407 in the morning peak hour in 2011. Given the very
low volumes involved, there would be no notable traffic impacts from the implementation of this
option in the earlier years. Impacts in later years would be fairly analogous to those of the Donald
Cousens South to West Ramp option presented above but would still be very modest in terms of

‘magnitude. It should be noted that the actual peak hour for this ramp would occur in the afternoon,

with volumes on it about four times higher than the morning.

3.2.2 FINANCIAL

The estimated morning peak hour and annual change in C vehicle-kilometres and toll
all | from 2011 onward, with
an additional $0.7 million in annual revenue expect .O'million expected in 2031. As
shown in Exhibit 3-5, taking into account the $5 5 as annual operating
and maintenance costs, the implementation o i

Exhibit 3-4: Donald Cousens (¢ ) way 407 Traffic & Revenue Net
Increase Forecasts

Time Net
Period Change Iny

Morning
Peak
Hour

$400

0.7

10.5
$3.0

Page 10.
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Exhibit 3-5: Donald Cousens (South to East Ramp) Five-Year Net Present Value by Year of
Construction

Year Five-Year NPV
Constructed (millions)! |
2008 $4.0 |
2011 -$2.5
2021 $0.3
2031 $3.7
Note: Net present value using 2008 as base year. Year 2008 res! slled years. Revenue includes

first five years after year of construction. Costs include constru
and maintenance. The cost of constructing the Donald Cou
five percent is assumed.
' Year 2007 dollars.

usens Parkway extension south
at both ramps (i.e., south to

: i/ traffic movements from the south to the east and west would lead
affic on Ninth outh of Highway 407 and to decreases in both
3-6 shows the net change in traffic volumes for the

: ”now using the new interchange ramps and Highway 407. There
in southbound traffic north of Highway 407 because traffic accessing
uth would no longer have to approach from the north, which is currently

Traffic using the new interchange ramps would be mostly local from the south, as local traffic would
receive the greatest travel time savings benefits from the new ramps. In the earlier years, traffic
would come to/from the residential areas to the immediate southwest (down to Finch Avenue East)
of the interchange, however it would also come from the immediate southeast as this Box Grove
area develops. This traffic would be taking advantage of the improved accessibility to Highway 407.

Northbound traffic volumes on Markham Road, the parallel facility to the west with a south-to-west
ramp to Highway 407, south of Highway 407 would decrease with the new interchange ramps in
place, consistent with the northbound increase on Ninth Line south of Highway 407, as local traffic

January 2008 Page 11.
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diverts to the new ramps. The impacts on the York-Durham Line, the next major parallel facility to
the east with a south-to-west ramp, would be minor given the distance (over four kilometres away).
Northbound traffic volumes on Reesor Road, which is currently used to access Highway 407 from
the north at the Donald Cousens Parkway, would also decrease somewhat due to re-routing to the
new ramps. These travellers would access the interchange via Fourteenth Avenue, which would
experience a modest increase in traffic east of Ninth Line.

Northbound through travel from areas further south of the interchan
south of Finch Avenue East) that would have used Ninth Line w
would re-route to Markham Road and Reesor Road due to tr} >
Ninth Line and the reduced volumes on these facilities as

(i.e., non-local traffic from
he new interchange ramps
sed northbound volumes on

ine), improving
d be slight

the level of service on them. As with the D
decreases on Highway 407 itself east of the Nin i
York-Durham Line interchange to travel westbo Fi %lementatlon of the new ramps.
These travellers would access th 8. eenth Avenue, which would

adjacent Mar ~ }ramps for the 2011 morning peak hour. The new
westbound if éﬁcﬁange ram \ about 500 vehicles from new users, those diverted from
the adja v i pproached from the north. Again, given the

ram ps would ate the U-turn movements currently observed from
yove. All geometric elements of the design presented in Section 2 meet
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Exhibit 3-6: Ninth Line (from South) Area Net Change in Traffic Volumes, 2011 AM Peak
Hour

A. Area Roads

Hwy 7 (20)
60
_B ¢
8 2|8 8 g
s =
Hwy 407 9 250 AN
8

Markham Rd

14th

York-Durham Line

_(@)_l

3.3.2 FINANCIAL

The estimated morning peak hour and annual change in vehicle-trips, vehicle-kilometres and toll
revenue are presented in Exhibit 3-7. Increases in all are expected from 2011 onward, with an
additional $2.1 million in annual revenue expected in 2011 and $8.8 million expected in 2031. As
shown in Exhibit 3-8, taking into account the $6.0 million in capital costs as well as annual operating
and maintenance costs, the implementation of these ramps in 2008 would result in a positive five-
year net present value of $1.5 million, with a value of $3.4 million if implemented in 2011.

Page 13.
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Exhibit 3-7: Ninth Line (Ramps from South) Highway 407 Traffic & Revenue Net Increase

Forecasts
Time Net Year
Period Change In 2011 2021 2031
Moring | Vehicle-tips 210 ‘
Peak Vehicle-kilometres 3,100
Hour 1 pevenue? $700
Vehicle-trips (M) 0.6
Annual' | Vehicle-kilometres (M) 8.7
Revenue (M3 $2.1

Note: Shows net increases relative to base, do-nothing ¢
' Based on an average of existing peak hour to weekd
interchanges, and 251 weekdays and 114 weekend
holidays) assumed to be half a weekday. Further adju:
corresponding reverse movement ramp already exists.
% Year 2007 dollars. 4

d Markham Road
@ways and
ict the

d day (i.e., Saturdays,
ramp to account for the

&
s 4

Exhibit 3-8: Ninth Line (Ramps fro § i ‘ear Net Present Value by Year of
Construction .

Year Five-Year NPV
Constructed

8 as base 8 results extrapolated from modelled years. Revenue includes
struction. Costs include construction (ramps and toll systems), property and annual operating

January 2008 Page 14.
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4. IMPLEMENTATION CONSIDERATIONS

4.1 Potential Risks & Concerns

Based on the data assembled and the limitations of the study, two potential risks have been
identified, including:

aterial and not subject
ents, and site
% contingency,

. Construction cost estimates were based on readily availa
to detailed analysis, unique third party and 407 ETR
investigations. Order of magnitude costs were pr
deemed appropriate for this level of detail; N

. Property cost assumptions were necessa

Given that the 407 ETR is prese i ng the Highway 407 widening in the

ired timi d eoordination of both the Donald Cousens
Parkway and Ninth Line initiativ i t'and traffic impact benefits. The following
steps are required to be complet C @9@,;2 ) he 407 ETR deadlines:
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5.  SUMMARY OF FINDINGS

A conceptual design and conétruction feasibility analysis was completed for each of the potential
interchange ramp improvements. The findings include:

o Donald Cousens Parkway — The design concept from the Regi
pending) for this option was adopted and developed into suffit
construction cost estimates of $3.4 million and $5.7 milli

’s individual EA (still
it detail to prepare
 the south to west and

ts were assumed; and

. Ninth Line — The design concept from the Town ’ onceptual Preliminary
Design Report for Highway 407/Transitway forth ') i lopted and developed
into sufficient detail to prepare constructio sti .5'million and $2.5
million for the south to west and south
acquisition costs were assumed;

a traffic and financial
tions thereof were analysed based
effects of ramps in close proximity
and five-year net present value

The feasible options were carried forward for f
performance perspective. Various individual ral
on the probable timing, ease of ¢
serving overlapping markets.
analysis results are shown in A

The findings are summarised belo
summarised in Exhibjt.5-1:

t increases of about 35% by 2011 in
ns Parkway south extension. Net increases in

South to East Ramp — Local traffic conditions
y affected, with very modest net increases in northbound traffic
s Parkway south extension. Net increases in travel on Highway

be considered subject to further negotiations and discussions between York Region
and 407ETR.
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165
IBI GROUP DRAFT REPORT

The Regional Municipality of York

HIGHWAY 407 INTERCHANGE IMPROVEMENTS CONSTRUCTION FEASIBILITY, FINANCIAL & TRAFFIC ANALYSES AT DONALD COUSENS
PARKWAY & NINTH LINE: THE BUSINESS CASE

Exhibit 5-1: Summary of Five-Year Net Present Value by Year of Construction for New
Ramps ($ millions of year 2007 dollars)

A l o
Year Constructed |Ninth Line South to[Ninth Line South to Ninth Line Ramps | - Don Cousenés ooon Cousens Don Cousens
West Ram East Ram from South to W South to East Ramps from
P P South South

2008 241 0.6 1.5 2.1

201 3.1 0.4 34 0.4

2021 6.0 1.9 79 6.6

2031 8.9 4.1 13.8

Page 17.
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Five-Year Net Present Values in Millions of 2007 Dollars

o LTS s ST | B | pmco | oo
P ast Ramp South Ramp Ramp South

2008 24 06 15 18 40 21
2009 24 03 21 22 35 13
2010 27 0.0 28 | 25 30 0.4
2011 3.1 0.4 34 ' 25 0.4
2012 34 06 40 11
2013 37 0.8 44 17
2014 40 0.9 48 23
2015 43 10 29
2016 46 11 35
2017 49 12 4.1
2018 5.1 13 06 47
2019 54 15 03 53
2020 57 17 0.0 6.0
2021 6.0 19 03 66
2022 6.3 06 73
66 10 8.0

13 87

16 9.4

19 - 10.1

23 10.8

26 15

3.0 123

33 13.0

37 13.8




