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1.0 Introduction

According to section 6.1(2) of the Ontario Environmental Assessment Act, an environmental assessment
(EA) should include an evaluation of alternative methods of carrying out an undertaking. Thus, the study
team put together this document that provides a step by step description of the approach used to evaluate
and select the preferred subway route and general station locations. A detailed description of the data
collection process has also been provided.

2.0  Multi Attribute Trade-Off System (MATS)

This section describes the numeric evaluation method used by the study team to evaluate the alternative
subway routes and general station locations.

The numeric method used to evaluate alternatives is the Multi-Attribute Tradeoff System (MATS) —
Personal Computer Version (2.02). MATS-PC is a computer program designed by the U.S. Department
of the Interior, Bureau of Reclamation to help planners evaluate multi-attribute alternatives to reach a
judgment of each alternative’s relative worth or desirability. MATS-PC leads the user through a series of
questions (a tradeoff analysis) which focuses on the relative importance of various characteristics of the
alternatives. The program documents the judgments which lead to the development of a policy for
evaluating alternatives. The program then applies this evaluation policy to up to forty alternatives.
MATS-PC can be used to improve the planning process by structuring and documenting the judgments
that must be made when evaluating plans. It is designed to be used both by technical planners and as a
framework for public input into the planning process. MATS-PC can also be used to run sensitivity tests
to determine how different weights and assumptions influence the results of the analysis.

The major components of MATS include: factors; function forms; weights; plans; impacts; and overall
scores. These components are described below.

Factors

Factors are the key aspects of the analysis on which the final selection will be made. Each factor
represents a feature that is influential to our decision. Factors are expected to have measurable coordinates
and may be a range of potential impacts, on a numerical scale, and a yes/no variable.

Function Forms

Function Forms are curves describing the thresholds of desirability and undesirability of a factor.
Function forms are important elements of the process as they allow you to translate facts about a factor
into measures of worth.

Weights

Weights refer to the value/importance placed on a factor/indicator. Every factor must be assigned a
specific weight that will represent the value or relative importance placed on that factor. As weights are
discretionary, the weight placed on each factor must express the relative value/importance of the
factor/indicator as perceived by the decision-maker. Assigning a relative value to a factor/indicator will
ensure that the overall performance of a given alternative will not only depend on how the alternative is
rated in relation to the factor/indicator, but also on the weight place on that particular factor/indicator. All
weights are standardized to sum up to 1.0.

URS Canada Inc. LGL Limited
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Plans

A plan is the term used to describe the options/alternatives/choices among which a selection must be
made. As in the case of factors/indicators, the MATS process can evaluate up to 40 (forty) plans per
analysis. All plans must be assigned a plan-name and description.

Impacts

Impacts refer to the raw facts about each alternative. This is often the raw data pertaining to each
alternative or simply the way a plan performs on a factor. Impacts are the field data collected by the study
team about each alternative subway route and general station location. Impacts are the determining and
basic facts about each alternative; thus, to ensure consistency, it is important to select a specific mode of
measurement for all impacts, preferably numerical values.

Overall scores

The overall scores refer to the sum total of the weighted — subjective scores obtained for each factor. It is
important to note that overall scores of an alternative can be interpreted in two terms; they can be
interpreted in terms of the absolute worth of an alternative or as the magnitude / significance of difference
between two or more alternatives.

The MATS Evaluation Process

Figure 1 presents the mathematical formula used in the MATS process to produce the overall score for
each alternative.
FIGURE 1 - THE MATS EVALUATION PROCESS

Plan Score (k) =i§ 1(wgt (i) * util (i.k))

nfac
Where:
k = plan
nfac = number of factors in project
wgt (i) = standardized weight of factor i
wgt (i) = wgt (i) hence: i=1
Y wgt ()=1.g
j=1 nfac
L wgt ()

nfac
util (i, k) = the value of the utility function of factor 1, at impact k.

2.1 Factors

For our analysis, the study team developed a total of 22 factors based on the indicators generated at the
route evaluation stage of the EA (discussed in EA Chapter 6.2.1). As most of the indicators were
quantitative, the low end scale was set at 0 (zero) and the high end scale was set at the highest level of
impact recorded for that indicator. The use of a ratio scale helped to maintain the integrity of the data and
not create artificial separation between values that are similar. For example, for the first factor/indicator
(Existing population and employment within 500 m walking distance of subway stations), the low end of

URS Canada Inc. LGL Limited
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the scale was 0 and the high end of the scale was 6900. Table (1) presents the indicators and
corresponding factor names and numerical scales developed for all 22 indicators.

TABLE 1 - INDICATORS AND NUMERICAL SCALES

Indicator Factor Name Numerical Scales
Al.l EXISTING POP&EMPL 0— 6900
Al.2 FUTURE POP&EMPL 0—24700
Al3 STUDENTS, FACULTY & STAFF 0—76300
B.1.1 CON-FINCHW&KEELE 0—2000
B.1.2 EASE OF ACCESS 1-5
C.1.1 CONFORM-OBJ-CITY 1-5
C.1.2 CONFORM-OBJ-YORY 1-5
C.2.1 CONSIST-OBJ-CITY 1-5
C2.2 CONSIDER-PARC&YORK 1-5
C.23 STIMULATE TRANS 1-5
CJ3.1 INTEGRATE-EXIST 1-5
C3.2 CREATE SAFE ENV 1-5
D.1.1 SUB-ADJACENT-REDVT. 0-2.2
D.1.2 SUB-KEELE INDUS 0-3.5
D.1.3 NO.SENSITIVE OPERATIONS 0-4.0
D.2.1 NO.NATURAL HERITAGE 0-4.0
D.2.2 GROUNDWATER-DISCH 0-20
D.2.3 NO.CULTURAL HERITAGE 0-2
E.1.1 LEN. OF SUBWAY 0-5.5
E.2.1 NO.AM PEAK PASS 0 — 26000
E.3.1 RIGHT-OF-WAY 0-3.0
E.4.1 ALIGNMENTS<600M 1-5

2.2 Function Forms

There was a need to determine the threshold of desirability and undesirability of each of the 22 factors.
Function forms were identified for each factor to help measure the level of relative worth of each factor.
The act of assigning threshold of desirability of a factor is comparable to assigning weights to factors; in
that, the threshold of desirability of a factor is based on the value or worth of that factor to the decision.
For some factors, a higher value was chosen to represent the best threshold of desirability while for other
factors a lower value was chosen to represent the best threshold of desirability, as illustrated in Table 2.

Desirable Threshold BT = Best Threshold of Desirability
WT = Worst Threshold of Desirability

TABLE 2 - FACTORS AND CORRESPONDING FUNCTION FORMS

Factor Name Function Form
WT BT
EXISTING POP&EMPL 0 6900
FUTURE POP&EMPL 0 24700
STUDENTS, FACULTY & STAFF 0 76300
CON-FINCHW&KEELE 0 2000
EASE OF ACCESS 1 5
CONFORM-OBJ-CITY 1 5
CONFORM-OBJ-YORY 1 5
CONSIST-OBJ-CITY 1 5
URS Canada Inc. LGL Limited
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CONSIDER-PARC&YORK 1 5
STIMULATE TRANS 1 5
INTEGRATE-EXIST 1 5
CREATE SAFE ENV 1 5
SUB-ADJACENT-REDVT. 2.2 0
SUB-KEELE INDUS 3.5 0
NO.SENSITIVE OPERATIONS 4.0 0
NO.NATURAL HERITAGE 4.0 0
GROUNDWATER-DISCH 20 0
NO.CULTURAL HERITAGE 2 0
LEN. OF SUBWAY 5.5 0
NO.AM PEAK PASS 0 26000
RIGHT-OF-WAY 0 3.0
ALIGNMENTS<600M 1 5

2.3 Plans

For our MATS analysis, eight plans were identified representing the eight alternative subway routes. Each
plan was named after an alternative subway route.

Plan 1 Subway Route 1

Plan2  Subway Route 2

Plan 3 Subway Route 3

Plan4  Subway Route 4

Plan 5 Subway Route 5

Plan6  Subway Route 6

Plan 7 Subway Route 7

Plan8  Subway Route 8

24 Weights

For each round of MATS analysis, specific weights were assigned to all 22 indicators to represent the
relative importance of that factor/indicator. A series of sensitivity testsyMATS analysis were conducted
through modifying the weighting scheme to place greater importance on different variables.

Test 1 (Table 24) represents the initial analysis conducted with all weights being equal. Referring from

the earlier discussion on weights, all weights in MATS are standardized to sum up to 1.0. Therefore to
obtain an equal weight for each factor, 1.0 was divided by the total number of factors:

1.0/22=0.045
Thus, all factors in Test 1 were weighted at 0.045 as illustrated in Table (24).

2.5 Impacts

Impacts used in the analysis were obtained from the data compiled in the data matrix. All subjective data
was converted into numerical coordinates and placed on an ordinal scale with 1 representing the low end
of the scale and 5 representing the high end of the scale as illustrated in Table 3.

TABLE 3 — SUBJECTIVE SCALES AND NUMERIC SCALES ASSIGNED TO IMPACTS

Subjective Scales Numerical Scales
High 5
Medium High 4

URS Canada Inc. LGL Limited
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Medium 3
Medium Low 2
Low 1

2.6 Overall Scores

A total of seven sensitivity tests/MATS analysis were conducted using different relative weights. Table
(24) presents the results for all seven MATS analysis. A complete presentation of the overall scores
obtained by each alternative subway route for the MATS analyses are presented in chapter 5 of this
appendix.

URS Canada Inc. LGL Limited
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3.0 Reasoned Argument Method

The qualitative method used to evaluate alternatives is the Reasoned Argument Method. Reasoned
argument is the art of getting from one sentence to another sentence by valid moves only, using the rules
of logic. This method highlights the differences in net effects associated with the various alternatives.
Based on these differences, the advantages and disadvantages or each alternative are identified. The
relative significance of the effects are examined to provide a clear rationale for the selection of a preferred
alternative.

All the work included in this summary is based on the detailed analysis table that utilizes a variety of
measures to assess each of the eight subway routes.

For those indicators that were determined to differentiate the routes, all routes were ranked from most
preferred to least preferred, using the following symbols:

Least

Most preferred Preferred

® d D G O

In addition, the relative importance of each indicator was identified by assigning a size to the symbol:

TABLE 4 - REASONED ARGUMENT METHOD

Low Importance

Moderate Importance

High Importance

URS Canada Inc. LGL Limited

4.0 Data Collection and Analysis

The relevant field studies and data compilation processes were undertaken to produce information for
each of the eight alternative routes. Data was compiled according to the 22 indicators and then
standardized into numerical measurements in order to be compatible with MATS . The following section
describes the data compilation process for the 22 indicators and for each of the eight alternative subway
routes.

4.1 Indicator A 1.1 - Existing population and employment within 500m walking
distance of subway station.

411 Methodology

Existing population was estimated by obtaining the population base numbers for 2001. They were further
divided into Population and Employment. Forecasts for Steele and York University stations were not
included because no such facilities exist and current population movement cannot be estimated. An
example of the calculation is shown below.

Route 1: GO/Sheppard Station, Keele/Finch Station, Sheppard and Common Station.

Route 1 population: 18 (Go Sheppard Station — 2001 Base) + 2351 (Keele/Finch — 2001 Base) = 2400
(rounded to hundreds)

Route 1 employment: 1614 (Go Sheppard Station — 2001 Base) + 2085 (Keele/Finch — 2001 Base) = 3700
(rounded to hundreds)

Total population = Route 1 population + route 1 employment = 2400 + 3700 = 6100

41.2 Results
Table 5 shows the results for all 8 routes.

TABLE 5 - EXISTING POPULATION AND EMPLOYMENT

Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8

6100 5100 5100 6100 5000 5000 6900 6900

4.2 Indicator A 1.2 - Future population and employment within 500m walking
distance of subway stations

4.21 Methodology

Existing population was estimated by obtaining the population base numbers for 2021. They were further
divided into Population and Employment. Forecasts for the Steeles and York University stations were
then included. Where there was a maximum criteria in the year 2021, that number was used instead of the
base number. An example of the calculation is shown below.

Route 1: GO/Sheppard Station, Keele/Finch Station, Sheppard and Common Station.
Route 1 population: 1828 (Go Sheppard Station — 2021 Maximum) + 2875 (Keele/Finch — 2021

Maximum) + 10355 (Steeles and Common Stations — Zone 1063 Population Total) = 16100 (rounded to
hundreds)

URS Canada Inc. LGL Limited
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Route 1 employment: 1934 (Go Sheppard Station — 2021 Base) + 2026 (Keele/Finch — 2021 Base) + 4600
(Steeles and Common Station — Zone 1063 Employment Total) = 8600 (rounded to hundreds)

Total population = Route 1 population + route 1 employment = 16100 + 8600 = 24700

4.2.2 Results
Table 6 shows the results for all 8 routes.

TABLE 6 - FORECASTED POPULATION AND EMPLOYMENT

Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8

24700 23800 23800 24700 23500 23500 23600 23600

4.3 Indicator A 1.3 - Students/Faculty/Staff within 500m of York University
Station

431 Methodology

To determine the number of students, faculty and staff within 500 meters walking distance of York
University Station, a circle with a radius of 500m was drawn around York University. The concept was to
capture all population for buildings that were included or were touched by the circle. To determine the
placement of the circle, the centroid of the estimated general station location was used.

Centroids

The centroids of the general station locations for all § routes are estimated. Their Co-ordinates can be
seen in Table 7. The co-ordinates for York University Common and York Sentinel were used as the
reference point for the center of the 500m circle.

TABLE 7 - CENTROIDS FOR GENERAL STATION LOCATIONS

Spadina Subway Extension — Downsview Station to Steeles Avenue
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GO/Sheppard 845871 306526 GO/Midblock 846549 306405
Route 4 Sheppard A Route 8 Central
Sentinel Northin Easting Sentinel Northin Easting
Steeles 848417 303811 Steeles 848417 303811

é IYork Sentinel 847603 304576 é IYork Sentinel 847603 304576

© ®©

@ Keel/Finch Intersection 846866 305610 | @ Keele/Hydro Corridor 847205 305440
GO/Sheppard 845871 306526 GO/Midblock 846549 306405

It was later determined, however, that the co-ordinates may not truly reflect the buildings that were
captured. The co-ordinates were then adjusted to reflect a more possible station location for York
University Common and York Sentinel. The modifications are presented in Table 8.

TABLE 8 - MODIFIED GENERAL STATION LOCATIONS

Station

Keele/Finch Intersection Keele/Hydro Corridor 847205 || 305440

Route 1 Sheppard A Common Easting Route 5 Finch Common Easting
Steeles 848449 | 303914 Steeles 848449 | 303914

GO/Sheppard GO/Finch 846902 [ 306339

Route 2 Sheppard B Common

Steeles Steeles

Station

Keele/Hydro Corridor Keele/Hydro Corridor 847205 || 305440

Route 6 Finch Sentinel Easting |
848417 | 303811

GO/Sheppard GO/Finch 846902 [ 306339

Route 3 Sheppard B Sentinel Route 7 Central Common [[\[e]y{3114Te ji =65 g (|

Steeles

Station

Keele/Hydro Corridor Keele/Hydro Corridor 847205 || 305440

Steeles 848449 | 303914

GO/Sheppard GO/Midblock 846549 [ 306405

Route 4 Sheppard A Sentinel Route 8 Central Sentinel  J[\[eTgi1liTe M == (0T |

Steeles Steeles 848417

Station
Station

Keel/Finch Intersection 846866 [ 305610 Keele/Hydro Corridor 847205 [ 305440

GO/Sheppard 845871 | 306526 GO/Midblock 846549 | 306405

Route 1 Sheppard A ‘ ‘
Common Northing =EH  |[Route 5 Finch Common|ii\\[e15 11y [« RN = EYil)[¢]
Steeles 848449 303914 Steeles 848449 303914
é 'York University Common 848041 304920 é 'York University Common| 848041 304920
© @©
& |Keele/Finch Intersection 846866 305610 | @ [Keele/Hydro Corridor 847205 305440
GO/Sheppard 845871 306526 GO/Finch 846902 306339
Route 2 Sheppard B
Common 0 . 3 g Route 6 Finch Sentinel [J\[eYqi1lsc I =E 114[¢]
Steeles 848449 303914 Steeles 848417 303811
_§ York University Common 848041 304920 é \York Sentinel 847603 304576
© ©
0 |Keele/Hydro Corridor 847205 305440 | & [Keele/Hydro Corridor 847205 305440
GO/Sheppard 845871 306526 GO/Finch 846902 306339
Route 3 Sheppard B Route 7 Central
Sentinel o g 3 g Common Northin Easting
< Steeles 848417 303811 s Steeles 848449 303914
}_,TS IYork Sentinel 847603 304576 fw IYork University Common| 848041 304920
n n
Keele/Hydro Corridor 847205 305440 Keele/Hydro Corridor 847205 305440
URS Canada Inc. LGL Limited

The center of the 500 m radius circle was placed on all four possible York University locations. Any
building that were within or touching the 500 m radius circle were counted as possible destinations for
students and staff.

Only number of students and staff allocated for each building were included. The buildings that

intersected the circle were included because a student will still walk to the targeted building even if it is a
few meters further than 500 m.

URS Canada Inc. LGL Limited
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4.3.2 Results
Old Co-ordinates

By placing the centroids of the circle to the co-ordinates of the old general station locations for York
University, the estimated number of people within 500 meters walking distance could be seen in the Table
6. In this particular case, York Sentinel served more people because the general station locations were not
as ideal as planned previously.
TABLE 9 — POPULATION SERVED FOR YORK UNIVERSITY
Old Co-ordinates

York Sentinel York Common
Population 71471 54440

Modified Co-ordinates

The modified coordinates reflects a more realistic general station location for both York Sentinel and
York Common. As seen in TablelO, it is determined that York Common and York Sentinel reflects
similar results in terms of population served.

TABLE 10 - MODIFIED POPULATION SERVED FOR YORK UNIVERSITY
Modified Co-ordinates

York Sentinel York Common

Population 70267 76288

4.4 Indicator B 1.1 - Connection to Finch West Bus (Route 36) and Keele Bus
(Route 41) in the Keele/Finch Area

441 Methodology

To connect to the Finch West Bus (Route 36) and Keele Bus (Route 41), stations would have to be
located at Keele/Finch intersection or GO/Finch station location. The base numbers for Keele/Finch
station concept is 1077 + 454 (Transfer to station for Population and Employment) which is
approximately 1500. The peak transfer to station for population and employment estimates were 2035 for
GO/Finch station.

4.4.2 Results

Therefore, any route that have Keele/Finch station and GO/Finch station will have estimated population
from 1500-2000 as seen in Table 11.
TABLE 11 - NUMBER # OF A.M PEAK TRANSFERS

Route 1 |Route 2|Route 3| Route 4 | Route 5 Route 6 |Route 7 |Route 8

1500-2000 0 0 1500-2000 | 1500-2000 | 1500-2000 0 0

4.5 Indicator B.1.2 - Ease of accessibility for other travel modes (taxi, bicycle,
pedestrians, wheel trans, passenger pick up and drop off, commuter
parking, ambulatory/non-ambulatory disabled persons).

4.51 Results

All routes are considered equal and were assigned high for this indicator. This is because all alternative
routes/general station locations have equal potential to address accessibility by all modes of travel.

URS Canada Inc. LGL Limited
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4.6 Objective C —Support Local Population and Employment Growth

Objective C consists of three criteria and corresponding indicators (7) that address the socio-economic
goals of the subway extension. They are the listed as follows:

e C 1. Conformity with current, approved planning documents

1. Conformity with the goals, objectives and policies of the city of Toronto planning
documents including the Metroplan, City of North York Official Plan, York University
Secondary Plan, and Downsview Area Secondary Plan.

2. Conformity with the goals, objectives and policies of the Region of York and City of
Vaughan planning documents, including the Region of York Official Plan and ROPA
43; and the City of Vaughan OPAs 450, 500, 529 and 620

e (2. Maximize redevelopment potential in support of the subway extension

3. Consistency with the objectives of the new City of Toronto Official Plan and the Keele
Street Study

4. Consideration of the development objectives of Parc Downsview Park and York
University

5. Potential to stimulate transit supportive development in proximity to station locations
e C 3. Maximize the potential to create a high quality urban/pedestrian environment
6. Ability to integrate stations with the existing and future built form

7. Potential to create a safe environment for pedestrians, cyclists and passengers

4.6.1 Methodology

As there are four basic station locations proposed along a subway route, each station location had at least
two alternatives to be considered. The planning analysis was based on a review and assessment of station
location alternatives because it is anticipated that the land use impact from the subway will occur primary
at the subway stations and adjacent zones of influence. The aim of this analysis is to test each station
location’s relative ability to facilitate local population and employment growth in support of the subway
extension. Thus, a comparative approach was adopted to evaluate and review the preferred station
locations and routes against each other, instead of by any absolute measure.

4.4.2 Results

The evaluation process and results of the evaluation for objective C are presented in Tables 12 and 13.

URS Canada Inc. LGL Limited
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4.13 Indicator D 1.1 - Length of subway route adjacent to residential
neighborhoods.

4.13.1 Methodology

The length of subway route adjacent to residential neighborhoods was calculated by measuring distance in
km. The measurements were made for sections that touch Keele Street and Tribute Homes (from Finch
Hydro Corridor to Pond Road).

4.13.2 Results
The results for the eight routes are presented in Table 14.

TABLE 14 - LENGTH OF ROUTES ADJACENT TO RESIDENTIAL NEIGHBOURHOODS
Route 1 | Route 2 | Route 3 | Route 4 | Route 5| Route 6 | Route 7 | Route 8
2.1km 2.1km 2.2km 2.2km 0.8km 0.9km 0.8km 0.9km

4.14  Indicator D 1.2 - Length of Route within Keele Industrial Area

4141 Methodology

The Keele Industrial Area is bounded by Dufferin Street, Keele Street, Steeles Avenue and Sheppard
Avenue (Figure 2). The approach used to calculate this category was the same as that used in the
calculations for the route length category. The route lengths located outside of the Keele Industrial Area
was then subtracted from the total.

FIGURE 2 - KEELE INDUSTRIAL AREA
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4.14.2 Results

As seen in Table 15, Routes 1, 2, 3 and 4 are the longest routes within the Keele Industrial Area while
Routes 7 and 8 are the shortest.

TABLE 15 - MAXIMUM LENGTH WITHIN KEELE INDUSTRIAL AREA
Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8

3.5km 3.5km 3.5km 3.5km 2.9 km 2.9 km 2.8 km 2.8 km

4.15 Indicator D 1.3 - Number of Sensitive operations in York University within
Zone of Influence

4.15.1 Methodology

The original indicator of proximity to sensitive operations at York University was not a meaningful
indicator due to the fact that all routes will affect sensitive buildings. This will make proximity to
sensitive operations at York University to be zero meters for all cases. Instead of measuring "proximity to
sensitive operations at York University", "number of sensitive operations at York University in the zone
of influence of the subway extension." was measured. The zone of influence was defined as the route and

general station locations, which encompasses all potential alignments and conceptual station locations.

4.15.2 Results

In this case, it could be seen that any route that uses the Sentinel option will affect more buildings than
ones that utilize the Common option. In this case, Routes 3, 4, 6 and 8 affects four buildings while routes
1,2, 5 and 7 affects only two. Table 16 presents the affected buildings by route.

TABLE 16 - AFFECTED SENSITIVE BUILDINGS

Route 1 |Route 2| Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8
Accolade |Accolade . TEL Accolade TEL Accolade -
East East TEL Building Building East Building East TEL Building
Old York | Old York Petrie Petrie Old York Petrie Old York Petrie
Stadium | Stadium Stadium Stadium
Chemistry | Chemistry Chemistry Chemistry
Old York | Old York Old York Old York
Stadium Stadium Stadium Stadium
2 2 4 4 2 4 2 4

4.16 Indicator D.2.1 - Number of important natural heritage features within the
zone of influence of the subway extension

4.16.1 Methodology

The natural heritage features identified within the study area include vegetation communities,
watercourses and waterbodies. Tables 13 and 14 provide a list of and calculations for natural heritage
features located within the routes and general station locations. Table 13 offers the actual distance
calculations (m) of the natural heritage features located within each proposed route and general station
locations while Table 14 provides a numerical count of these same natural heritage features.

Only natural heritage features located within 100 m of the potential subway route were assessed. Two
main categories were made, namely:

URS Canada Inc. LGL Limited
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I. Natural heritage features located within route which refers to natural heritage features located >
100 m of a proposed subway route; and,

2. Natural heritage features located not within route which refers to natural heritage features
located beyond 100 m of a proposed subway route.

4.16.2 Results

Using Geographic Information Systems (GIS), information outlining each proposed subway route and
station locations was laid over a layer containing natural heritage features, based on Ecological Land
Classifications (ELC). All important natural heritage features located within route for each proposed
subway route were then traced and counted. The number of important natural heritage features are
presented in Table 17 and 18.

4.17 Indicator D.2.2 - Area of groundwater discharge within the zone of
influence of the subway extension

4171 Methodology

Geology/subsurface stratigraphy, hydrogeology data of the study area was used to determine the areas of
groundwater discharge within the zone of influence of the subway extension. The area distances were
calculation in hectares. Field investigations revealed four main watercourse/aquatic systems located
within the study area including the Dufferin Creek, the Black Creek and the Black Creek Pioneer Village
Ponds, the Stong Pond and the York University Ponds. Due to the nature of the study area, it was
observed that all eight alternative subway routes were located partially within areas of groundwater
discharged. Thus, the key objective was to identify the total area of groundwater discharge within the
zone of influence of the subway extension for each proposed subway route. Consideration was given to
only areas that were directly within routes.

4.17.2 Results

Using GIS, information outlining each proposed subway route and station locations was laid over a layer
containing geology/subsurface stratigraphy and hydrogeological data. The total size of area of
groundwater discharge within the zone of influence of the subway extension was determined by summing
up all areas of groundwater discharge for each proposed subway route. Table 17 and 18 provides the areas
of groundwater discharge for all eight subway routes.

4.18 Indicator D.2.3 — Number of important cultural heritage features within the
zone of influence of the subway extension

4.18.1 Methodology

Important cultural heritage features identified in the study area comprise both archaeological and built
heritage features. Only cultural heritage features identified under Ontario Heritage Act were included in
the analysis. Table 17 and 18 provides a list of cultural heritage features located within the routes and
general station locations. Consideration was given to cultural heritage features located directly within
each proposed subway route. It must be noted however that, all eight proposed subway routes pass
through York University which is recognized as a single built heritage landscape.

4.18.2 Results

Using GIS, information outlining each proposed subway route and station location was laid over a layer
containing cultural heritage features. All important cultural heritage features located directly within route
for each proposed subway route was traced and counted. The number of important cultural heritage
features for the eight subway routes are presented in Table 17 and 18.

URS Canada Inc. LGL Limited
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4.19 Indicator E 1.1 - Length of Subway Route

419.1 Methodology

The length of subway route is calculated by measuring the medium of the respective routes. The subway
routes start from the end of the tail tracks at Downsview station to the middle of the proposed Steeles
Station.

4.19.2 Results
Routes 1 to 4 are similar in length. A detailed breakdown of the route lengths and routes can be seen in

Appendix P.

TABLE 19 - ROUTE LENGTHS
Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8
5.5 km 5.5 km 5.5 km 5.5 km 5.4 km 5.2 km 5.1 km 4.9 km

The route lengths are shown in ranges. The lower range is calculated above. The RTES Alignment,
which is included by Route 1, has a total length of approximately 6.2km. There is a difference of 0.7 km
between the estimated route length and the length of the RTES alignment. Therefore, a difference of 0.7
km is applied to all the other routes for estimation purposes (Table 20).

TABLE 20 - ROUTE LENGTHS MODIFIED
Route 1 Route 2 Route 3 Route 4 Route 5 Route 6 Route 7 Route 8
5.5-6.2km|{5.5-6.2 km|5.5-6.2 km| 5.5 - 62 km| 5.4 — 6.1 km| 5.2 — 5.9km| 5.1 — 5.8 km| 4.9 — 5.6 km|

4.20 Indicator E 2.1 - Total number of a.m. peak period passengers on the
subway extension.

4.20.1 Methodology

This indicator is measured by the number of users boarding and alighting. The total base numbers for
total board and alight categories were used. An example of the calculation is presented below.

Route 1: GO/Sheppard Station, Keele/Finch Station, Sheppard and York University Common Station

Route 1: 2661 (Go/Sheppard Total Board & Alight Base) + 2788 (Keele/Finch Total Board & Alight
Base) + 20273 (Steels/Common Station Total Board & Alight Base) = 25700 (round off to hundreds)

4.20.2 Results
Table 21 presents the boarding and alighting data for all 8 routes.

TABLE 21 - TOTAL BOARDING AND ALIGHTING
Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8
25700 23700 23900 26000 23300 23500 21200 21500

4.21 Indicator E 3.1 - Length of Subway Route within Existing Right-of-Way

4.21.1 Methodology
The methodology used for this calculation is based on the assumption of maximum usage of road right-

URS Canada Inc. LGL Limited

of-way. The percentages and lengths presented in this category represent the maximum road right-of-way
length that may be utilized. This is estimated by measuring the lengths of routes that covers any road.

4.21.2 Results

By comparing the routes (Table 22), it is found that Route 1 has the highest potential in terms of road
usage while Route 8 has the lowest.

TABLE 22 - MAXIMUM LENGTHS WITHIN ROAD RIGHT-OF-WAY

Route 1 | Route 2 | Route 3 | Route 4 | Route 5 | Route 6 | Route 7 | Route 8

3.0km | 24km | 1.6km | 1.6km | 1.4km | 0.6km | 1.0km .2 km

4.22 Indicator E 4.1 7 - Ability to develop alignments with the routes that
minimize the use of curves less than 600 m radiuses.

4221 Methodology

The ability to develop alignments with the routes that minimize the use of curves that are less than 600 m
radius was calculated in subjective terms.

4.22.2 Results

All eight subway routes can accommodate alignments that minimize the use of curves less than 600m
radius. Therefore, all routes were assigned the same subjective indicator as high.

Overall Results for all 8 routes and station locations

Table (23) presents a compilation of all data collected for each of the 8 routes according to all the 22
indicators.

URS Canada Inc. LGL Limited
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5.0 Results of MATS Analysis

This section describes the weighting process (how specific weights were assigned to each indicator/factor
for the MATS analyses/sensitivity tests) as well as the MATS results (overall scores) of each alternative
subway route and station concepts.

5.1 How specific weights were assigned to indicators/factors

The study team adopted two approaches for assigning weights to the objectives and indicators used for the
MATS analysis.

The first approach adopted by the study team was at the “indicator-level”. This involved assigning
weights to specific individual indicators. The indicator —level weights approach was adopted for Test 1
(Figure 3). This approach provided an opportunity to place equal emphasis (weight) on all indicators that
were deemed as extremely vital decision-making indicators by the study team.

As described in section 4, we had a total of 22 indicators/factors. All these 22 indicators were used for
each MATS analysis. Test 1 (Table 24) represents the MATS analysis conducted in which equal and
specific weights were assigned to each indicator/factor. In MATS, all weights are standardized to sum up
to 1.0. Consequently, to obtain an equal weight for each indicator, 1.0 was divided by the total number of
indicators (22):

1.0/22 =0.045
Thus, all indicators in Test 1 (Table 4) were given weights of 0.045 as illustrated in Figure 3.

Figure 3 - Indicator Level Weights

Test 1(Equal Weight) DA1A
mA1.2
OA13
oB.1.1
mB.12
@C1.1
mC1.2
ocC2.1
mC22
mC23
oC.3.1
@ C3.2
mD.1.1
mD.1.2
mD1.3
mD21
@mDbD22
oDb.23
OE11
OoE21
O E3.1
O E4.1
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The second approach used by the study team was at “objective-level”. This approach involved assigning
weights to an entire objective. For this approach, weights were placed from the objective level and
subdivided amongst the corresponding criteria and indicators. This approach ensured that the weight
assigned to an entire objective was subdivided proportionally amongst the corresponding criteria and
indicators of that objective, similar to a tier system. The objective — level weights approach was used for
the sensitivity tests - Test 2, 3, 4, 5, 6 and 7 (of Table 24). These additional MATS Tests served as a
means to substantiate the route selection process.

Referring from Table 23, the five objectives used for the MATS analysis were obtained from the ToR:

e Objective A Provide improved connections between the TTC subway and GO Transit,
York Region Transit and TTC Buses
e Objective B Provide subway service to the Keele/Finch area, York University and a new
inter-regional transit terminal at Steeles Avenue
e Objective C Support local population and employment growth
Objective D Minimize adverse environmental effects
Objective E Achieve reasonable capital and operating costs

The weight structure used for the Sensitivity Tests (Table 24) is presented in Figure 4.
For Test 2, emphasis was placed on objective B (provide improved connections between the TTC subway
and GO Transit, York Region Transit and TTC Buses) and objective C (Support local population and

employment growth).

Figure 4 - Objective Level Weights

MATS Sensitivity Test 2-7

50

40 - @A
2 30 mB
oy ocC
g 20 - oD

10 - mE

O,

Test2 | Test3 | Test4 | Test5 | Test6 | Test7

@A 10 20 15 10 30 5

mB 30 20 15 10 10 35

ocCc| 30 20 10 40 10 15

oD 10 30 20 10 15 10

mE 20 10 40 30 35 35
Tests
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For Test 3, the study team placed emphasis on objective D (minimize adverse environmental effects). For
Test 4, emphasis was placed on objective E (achieve reasonable capital and operating costs).

For Test 5, emphasis was placed on objective C (support local population and employment growth).

For Test 6, emphasis was placed on objective A (provide subway service to the Keele/Finch area, York
University and a new inter-regional transit terminal at Steeles Avenue) and objective E (achieve
reasonable capital and operating costs).

For Test 7, emphasis was placed on objective B (provide improved connections between the TTC subway
and GO Transit, York Region Transit and TTC Buses) and objective E (achieve reasonable capital and
operating costs).

5.2 Overall Scores

The overall score for a subway route refers to the sum total of the weighted — subjective scores obtained
for each factor/indicator.

The overall score/result of the initial MATS analysis (all weights being equal) indicated that Route 1 was
the preferred and highest ranking subway alternative. Route 1 obtained an overall score/result of 0.68,
followed by Route 5 with a total overall score/result of 0.676 as presented in Table 24.

To confirm the preference for Route 1, a number of sensitivity tests were performed (Tests 2 - 7). As
described in section 5.1(Figure 4), the sensitivity tests involved conducting numerous MATS computer
runs using varying indicator and objective weights. In all cases, Route 1 received the highest overall
score/result as presented in Table 24.

The selection of Route 1 as the preferred subway alternative was released during the second round of
consultation. The study team received a high level of concurrence during the second round of
consultation for selecting Route 1.

Route 1 captured the GO-TTC Interchange at Sheppard Avenue alignment identified in the RTES and the
ToR. The other two alignments identified in the ToR, the 1994 EA approved alignment and the GO-TTC
Interchange at Finch Avenue alignment, were removed from further analysis, since the route that captured
these alignments (Route 5) was not selected. Route 1 was carried forward to Phase 2.

Table 24 presents the details of all the MATS analysis and sensitivity tests and weights assigned for all
eight routes and station concepts.

URS Canada Inc. LGL Limited
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6.0 Results of Reasoned Argument Method

This section describes the RAM weighting process and the RAM results (overall scores) of each alternative
subway route and station concepts.

6.1 RAM analysis

As discussed in chapter 3, the RAM analysis is based on the rules of logic. In essence, the differences
between the net effects associated with the various subway routes were highlighted. Symbols were then
used to identify the advantages and disadvantages of each objective and route. The higher a route performs
on an objective is an indication of its relative significance. The symbols used to determine preferences are
described below:

. A fully shaded circle implies the most preferred,

O A three/quarter shaded circle implies higher than average preference;
O A half shaded circle implies an average preference;

G A quarter shaded circle implies a lower than average preference; and,
O A circle that is not shaded at all implies the least preferred.

In addition, the relative importance of each indicator was identified by assigning a size to the symbol:

o Low Importance;

. Moderate Importance; and

‘ High Importance.

The five objectives were weighted based on their potential to differentiate the routes, and were ranked from
most preferred to least preferred. Table 25 presents the RAM analysis.

URS Canada Inc. LGL Limited
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6.2 Overall Scores

The results of the RAM analysis also indicated that Route 1 was the preferred alternative subway route.
The advantages of Route 1 include:

the Finch West Station directly connects to the 36 Finch West bus, one of the busiest routes in Toronto;
e the York University Station is in the Harry W. Arthurs Common area, a transit hub for the university;

o the Sheppard West station connects to the GO Bradford line and encourages redevelopment in the
Downsview lands;

o the route uses Keele Street which reduces property impacts and costs;
e the route minimizes impacts to the natural environment and avoids Black Creek and Dufferin Creek;
o the route protects for a future expansion into York Region and Vaughan Corporate Centre.

e A summary of the results of the RAM analysis conducted for project objectives is presented in Table 26
and 27.

Table 26 provided the overall RAM scores for each subway route.

URS Canada Inc. LGL
Limited




psjwI 1971

ou| epeued SHN

‘lenuajod
JUSWIYO)ED }SOMO| BU} YIIM pauisjaid
]ses| 8y} aJe g pue G'g‘z seInoy

youl4 pue 8|aay| Je Juswyoed
ybiy e ypm pseddays je Juswyoyed
juswAoldwa Jamo| ay} Joy sjesuadwod
pUE pUODSS BJE § Pue | SAIN0Y

Aayduad

ay} Je ale yolym ‘suoneoo| pseddays

10 youi4 ay} o} pasoddo se ‘eale
|elysSnpu| 8|98 8y} JO 8J3uad ayj ul

s1 uoness 09 ay} douls [enusjod Bunsixa

“JUBIYDIED }SOMO|
8y} yym pasisyaud ises)
8y} ale 9 pue G'g‘z sanoy

youi4 pue

9[99y Je Juawyoled ybiy e
ypum pseddays je juswyoyed
juswAoldwsa Jamo|

2y} Joy ajesuadwod pue
pu02as ale { pue | s8N0y

*fisyduad

8y} Je aJe YdIym ‘suoijedo)
pseddays Jo youi4 ay} o}
pasoddo se ‘ease |eljsnpu|
9]99Y| 8U} JO a1UBD

8y} Ul sl uopels 09 dyi
aouls [enuajod Buisixa }sow

‘Juepodwi palapisuod
a( Jou p|noys saynol
8y} Usam}aq aouaIBYIP
aAlje|a1 8U) 810jaI8Y)
pue pjoysaiyy

siy} mojaq Apueoiubis
S| 9)N0J Yoea Io}
Jequinu [ejo] "008‘L
10} JUNOOOE p|NoYs
uofjejs yoea ‘aiejoay
Jad dwaydod 001

Je ‘JOASMOH ‘UOljels
Kemans e 1o} eale
JusWIYOIeD By} ulyIm
Aysuap a8y} jo uopouny
e s| aul| Aeemgns e

J0 SS800NS 8y} ‘ST 1Y

suonels
Kemans jo aouejsip
Buniiem w 00g ulyIm
juswAojdwa pue

"SUOIJE)S [BO0|
0} )j|em 0} siapu

"aNUBAY S9]99)S
1e |eujw.a)
Jisuel) [euoifal
-I8)ul MaU

B pue AjslaAlun
3MIOA ‘eale
youi4/aleey

8y} 0} doIAIeS

}sow 8y} ainjded g pue / sanoy ay) ainydeo g pue / sanoy uo paseq — Mo SOA uone|ndod Bupsix3 (L | Joy @oUBIUBAUOY ") Kemans apinoid
“JUBIYDI.D }SBMO|
ay) Yym palisgeld jses| | Juenpodwi passpisuod
ay) ale 9 pue G‘e‘z saInoy 9( Jou p|noys saynol
8y} Usamiaq aouaIayIp
‘lepuajod youl4 pue aAle|a1 8U) 210jaI18Y)
JUBWIYDJED }SaMO| 8} UM pallajaid 9[99y Je Juawyoled ybiy e puEe pjoysaiyy
1se9| 8y} 8le g pue G'g‘Z SaIN0Y | yym pleddeyg je Juswiyoyeo | sy mojaq Apuesiubis
JuawAoldwa Jamo| S| 8)N0J Yoea Io}
Uoul4 pue a|9a}y je Juswyojes oy} Joy ajesuadwod pue Jaquinu [e}0] "008‘Z
ybiy e ypm pseddays je Juswyoyed puUO2ds dJe { pue | SIN0Y 10§ JUNODDE pINoYs
juswAoldwa Jamo| sy} 4oy sjesuadwod uofje)s yoea ‘alejoay ‘aNUBAY S9]99)S
puUE puodas ale  pue | saNoy *fisyduad Jad dwaydod 001 1€ [eulwia)
8y} Je aIe YdIym ‘Suoijedo) Je ‘JOABMOH ‘UOljels Jisuey) [euoifal
‘A1ayduad pseddayg Jo youi4 ay} o} Aemgns e 1o} eale -19)ul Mau
ay} je ale yoiym ‘suoneoo| pleddays pasoddo se ‘ease |eljsnpu| JUBWIYDILD B} UIYiIM suonels e pue Aysiaaiun
10 youi4 ay} 0} pasoddo se ‘eale 9[99)) 8} Jo ayuBd | A}Isuap a8y} Jo uonouny Kemans jo aouejsip MIOA ‘eale
|elIsSnpu| 8|98 8y} JO 8J3uad 8y} ul ay) Ul S| uoneys 09 au} e s aul| Aemgns e Bupjlem w QOG UIyIM 'suolje)s [eo0] youi-/ale9y|
s1 uonels OO ay) aouls [enusiod Bunsixe | ouls [euajod Buisixa Jsow | 4o $$800NS AY) ‘ST 1Y yswAojdwa pue 0} Y|Em 0} Siapu 8y} 0} doIAIeS
1sow ay) ainydeo g pue / salnoy ay) ainydeo g pue / salnoy uo paseq — Mo SOA uonejndod Bunsixg () | Joj 8ousIUBAUOD “| Aemagns apiroid

ajeuoney
pue 99udlaa1d dIN0Y 4O JAPIO

djeuoney ypm
aouepodw) aAe|Dy

J103ed1pu| 104
sejnoy patisjaid

SaAljeuId)|y
Buowy asuasayiq
jueoyiubig

siojeoipu]

eua)D

aAalqo

SNOILVOO0T NOILVLS TVYINID ANV ILNOY JOd SUOLVIIAN] 40 NOILVYNTVAT JAILVIVAINOD - /¢ 319V L

¢ abed ) Xipuaddy - SUOI}EO0T UOHE)S [BJauss) pue sajnoy Aemgng Jo UOIOBI8S
BNUBAY S8]99)G 0} UONBIS MBIASUMO( — UoIsuaixg Aemgng eulpedg
papwit 197 ‘Ouj epeued sdN

ERLENEEERE ]
40 J3AAO0 TTVHIAO

*s)s09 Bunesado
pue [eyided ajqeuoseas aAaIydy (3

'S}o9yd

[eJUSWILOIIAUD aSIdApE dZIWiullN (a

‘yymoub juswAhojdwa

pue

uonejndod |eso|] poddng (9

'sasnq 911

pue jisuei] uoibfay MIOA ‘}suel]

09 pue Aemqns 911 9y} usamjaq
suonoauuod parosdwi apiroid (g

*aNUAAY S9]99)G }e [eulw.id)
jisues} [euoiBal-Idjul mau e pue
A)yisIaAlun MIOA ‘ease youi4/o|esy
ay} o} aoialds Aemqns apinold (v

SaAlalqo

8 91N0Y 1 91N0Y 9 9N0Y G 91N0Y {7 91N0Y € 9IN0Y € 9IN0Y | 9)JN0Yy

poylaN sjuawnBiay pauosesy ayj 10} S}NSaY - 9Z a|qel

Zy ebed

M Xipuaddy - SUOI}ED0T UONE)S [BIBUSS) PUB S8IN0Y ABMgNS JO UOID3I8S
BaNUBAY $8]98]S 0] UONEIS MBIASUMO(] — Uoisualxg Aemgng euipeds




psjwI 1971

‘Yymolb

juswAojdwsa pue uonendod

|eoo| poddns oy jenusjod

}SOMO| 38U} ABY g pUB / ‘Q SBIN0Y

‘ymolb yuswAhojdwa
pue uopejndod [e20] 0}
poddns awos 1810 G pue ¢ sajnoy

'Z pue | sajnol ueyy Ajunuoddo
ssa| Apybiis sepinold  anoy

‘ymolb

juswAojdwa pue uonejndod 00|
yoddns 0} Ayunpoddo )sajeslb

ay) apiroid pue paliajaid jsow ay}
aJe AJus)sIsSuod g pue | saynoy

"L0% AemybiH jo yyou
J0puI0D payoajold

8y} 0} }08UU0D

0} ‘Ajiiqixay) Jusidiyns
apinoid sajnols

|le }oa1)S auel Jo }sam
ysnl 20¥ Bunossiayul
‘pJEMUHIOU BAIND

e yum ‘)sam-jses ubje
pInom uoless sajesls
8y} Jey) sawnsse

625 VdO s.ueybnep

'029 PUE 625 ‘005
‘0S¥ S.vdO ueybnep
jo Ao 8y ‘e vdON

pue ueid [0
MIOA JO uoiboy

ayj Jo saioljod

pue saA}oafqo ‘sjeob

ybnoyyly — suoN SOA oy} ypm Aywouod (2
‘ue|d Aiepuodag
Baly MIASUMOQ
‘papus)xe pue ue|d Alepuoosg
s| Aemans ay} awi ay} Aysianiun oA ‘ueld
Aqyoeye ureq M 4’0 [BIOO OA UHON jo
MaU 3y} Jey) pawnsse A0 ‘ueidonay ayy
SI)| "d’'O MaN 8y} Jo} Buipnjoul syuswinoop
aINO au3 0} sabud|ieyd Bujuueld ojuoio|
0} anp 1088 ul Ajuo s| J0 AyD ayy o saoljod
ue|d |eldO 0juoIo] Jo pue saAljoafqo ‘sjeob
AJD JudLIND By} — SUON SOA ay} yum Ajwuouod ()

ou| epeued SHN

*sjuswinoop
bujuue|d
panoidde juaiund
Yim wiojuog )

‘ymolb

juswAojdwa

pue uonejndod
|eco| yoddng 'O

‘sisAleue
By} OjUl J0}OB} JOU Op BI0JBIBY} pue
pajiwi| 8Je SNq 8]9a)] WOJy/0} sisjsuel]

sejno. g ||e Joy
asuodsal swes — oN

‘(suosiad

pa|gesip Aioje|nque
-uou/Aioje|nquie

‘o doup pue dn yoid
Jabuassed ‘sueljjeaypn
‘sueysapad

‘ajokoiq ‘1xey)

Sapow |aAel} Jayjo

104 AjjIqissaooe Jo eseq

(z

10U Op B10J818Y) pUE P8}l

‘siskjeue yo apeJ} ajnol
ay) ul aAnebau yueoyiubis
€ S| sly} pue snq youl4

8y} 0} UoI}OBUU0D B apiaoid

0} |Iej g pue / ‘¢ ‘Z seinoy

‘sisA|eue ay) ojul Jojoey

aJe SNq 9[99 WOJj/0}

sigjsuel] ‘(eslaA d2IA pue)

‘spuewap
asay) 0} puodsal

oym Buiuue|d aoinies
DLl Se ||oMm Sk eale 3y}
ul s19sn Jisuel) bunsixa
u10q 03 yuepodwi

Ao s1 (9¢ @1noy) sng
1S9\ Youl4 0} 80IAI8S
‘uoisuaixa Aemans

‘eale
youl4/e1e8y auy ui (L

'sasng D] | pue
JIsuel] uoibay
MHOA ‘YIsueil 09
pue Aemans Q1 |
8y} usamiaq

‘(BSJaA 921A pue) SNqg Yyoui4 8y} 0} | snqg youl4 ay) o} Aemgns ayy AU} JO $$829NS 8Y) 0} 2)n0y) sng 9|99y pue ‘lonesy SUOl}OBUUOD
Aemgns ay} woly sigysuel) s|qesedwod woJj slajsuel; ajqesedwod | [e}IA S| 3I0M}BU SNG YIm (9¢ @noy) sng 1sop JO sepow Jayjo panoidwi
apinoud g pue G ‘p ‘| seJnoy | apiroid g pue G ‘i ‘| seInoy aoepajul poob — ybiH SOA youl4 0} uofjoauuo) (| | 10§ BOUBIUBAUOY | apinoild ‘a
SaAljewld)|y
ajeuoney ajeuoney ypum Jojeolpuj Joj Buowy asuaitayiq
pue asualajaid 9ajnoy jJo 1d9pi0 aouepodw) aAe|9y SN0y pauidjald jueoyiubig siojeaipuj euaju) aAnpoalqo

G abed ) Xipuaddy - SUOI}ED0T UOHE)S [BJauss) pue sajnoy Aemgng Jo UOIOBI8S
BNUBAY S8]99)G 0} UONBIS MBIASUMO( — UoIsuaixg Aemgng eulpedg
papwit 197 ‘Ouj epeued sdN

‘lenuajod
JUBWIYDJED }SaMO| U} UM pallajaid
Jses| 8y} aJe g pue G'g‘z seInoy

youl4 pue 9|98y Je Juswyoed
ybiy e ypm pseddays je Juswyoyed
juswAoldwa Jamo| sy} Joy ajesuadwod
PUE puUODSS BJE { Pue | SAIN0Y

Aayduad

ay} Je ale yolym ‘suoneoo| pseddays

10 youl4 ay} o} pasoddo se ‘eale
|el)sSnpu| 8|98 8y} JO 8J3uad 3y} ul

s1 uoness 09 ay} douls [enusjod Bunsixa
jsow 8y} ainyded g pue / Sa)N0Y

ESTHEN)

Bunsixa ay} 0} 82IAI8S
9|qeledwod Jayo
SuoI3e00| UoNe)s Yjoq
‘Bunsay AJAnIsuas
|leyuswaiddns

uo paseq — ON

‘uoness
AjIs1anlun YIOA BY}
Jo 2oue)sip Buryjiem

w 00§ ulyim yeis
pue Ay noey ‘sjuspnis

“Jueoyubisul
paJapisuod

S| 90UBIBYIP

BAlje|al By} ‘UOISUS)Xd
Aemgns e Jo aAISn[oXd
aJe S9)ew|}sa JuaLINd
ey} Joey ayj pue
solsiels juswAojdwa
pue uonejndod ainny
JO ainjeu pajewi}sa
ayy uanlb - oN

suole)s Jo aoue)sip
Bunjiem w 00g UM
yuawAhojdwsa pue
uonejndod ainjn4

“JUBsWYD}ed }SaMo|
8y} yum pauiajeld jses|
8y} aJe 9 pue G'g‘Z SeINoY

youl pue
8198 Je Juswydjed ybly e

yym preddayg je Juswyoed

juswAoldwsa Jamo|
ay) Joy ajesuadwod pue

puooas ale ¢ pue | senoy

*fisydiied
8y} e 8B UDIYM ‘Suopeoo|

pJeddays 4o youi4 ay} o}
pasoddo se ‘eale |euysnpu|

8je8)| 8U} JO B13UBD

ay) ul s uonels 09 ay}
aouls [enusjod Bupsixe jsow
sy} ainjdeo g pue / sejnoy

Juepodwi palapisuod
90 Jou p|noys s8N0l
aU} Usamiaq aouaIByIp
aAlje|al 8y} 810joI8Y)
pue pjoysaiyy

siy} mojaq Apueoyiubis
S| 9)N0J Yoes Io}
Jaquinu [ejo] "008‘L
10} JUNO22k p|Noys
uofje)s yoea ‘aiejoay
Jad dwa/dod g0

je ‘JOAeMOH ‘uolels
Kemgns e 1o} eale
JUBWYDIED B} UIYIM
Ayisuap ayj Jo uopouny
e s| aul| Aemgns e

JO $s929NS 8y} ‘ST 1Y
uo paseq — Mo

SOA

suone)s
Aemgns jo aouejsip
Buijlem w 00g ulyHIm
juawAho|dwa pue
uone|ndod Bunsixg

‘suole)s [eoo|
0} Y|em 0} s1apu
10} BOUBIUBAUOY) |

‘9NUBAY S9|99)S

e |eulwu)}

Jsuel} [euoibal

-J3JUl MaU

e pue Aysiaaiun

MIOA ‘eale

youl4/aie9y

oy} 0} 99IAI8S
Aemgns spinoild D

sjeuoney
pue 2oudIaJdid dN0Y JO IBPIO

ajeuoney yIm
aouepodw| aAlje|oy

103ed1puj 104
s9INoYy patisyaid

SaAljeuld)|y
Buowy asuaisayiq
juesyiubig

sJiojeaipu|

eud))

aAdalqo

1 abed

M Xipuaddy - SUOI}ED0T UONE)S [BIBUSS) PUB S8IN0Y ABMgNg JO UOIODI8S
BaNUBAY $8]98]S 0] UONEIS MBIASUMO(] — Uoisualxg Aemgng euipeds




psjwI 1971

ou| epeued SHN

(spue)

MIOA 3S) ssoy Aeunpyy
/ 8199){ je sanunyoddo
awos — g 0} G |0y

(dad

pue abejuoyy pieddays)
pseddayg pue ‘(spuej
YIOA 3S) ssoy Aewunpy
/ 8|99y} e sanunyoddo
BaWOS — ¢ pue g ainoy

(dad pue abejuoly
pseddayg) pseddayg pue
(ebejuoly ajoy Buoje pue
sndweo ulypm) Ajsiaaiun

MIOA ulyum (Apnis

JOpLLIO0D J98.)S B[99)) Youl4

/ 9|99y e sanunyoddo
Buosis — ¢ pue | sjnoy

‘pausyaid AjBuosys
aue Ao ayy uiyim
saouaadxa jsed uo
paseq juawdo|anspal
1o} Ayunpoddo

aAeY Jey) Suoieoo|
uoness Bunosjes
‘(uonels ulleous|o
‘6'9) Juswdojonapal
ajelauab sAeme jou op
sAemgns ‘Juswisanul
ainjonuseljul

Jolew e se — ybiH

SOA

'suoneoo|
uone)s o} Ajwixosd
ul Juswdojanapal
aAloddns jisuel)
aje|nwis 0} [enuajod

ajeuoney
pue 8oudlaa1d dIN0Y 40 JBPIO

Sjeuoney ypm
aouepodw) aAe|9y

J10jeaipuj 1oy
sajnoy patiayald

SaAljewld)|y
Buowy asuaitayiq
jueoyiubig

siojeoipu]

eua)D

aA23[q0

/v 8bed ) Xipuaddy - SUOI}ED0T UOHE)S [BJauss) pue sajnoy Aemgng Jo UOIOBI8S
BNUBAY S8]99)G 0} UONBIS MBIASUMO( — UoIsuaixg Aemgng eulpedg
papwit 197 ‘Ouj epeued sdN

BEEEY
K@y om} ayj Jo Jayyeu
Kysijes g pue g sejnoy

ddd ou Ing S)I0A

Ajsies / pue g sajnoy pue

MIOA Jou Inq sueid s, ddd
Ajsijes y pue ¢ ssjnoy

‘ddd
10} (Z @noJ 03) |enba pue

N YO Joy Ajunpoddo ssa|

Apybis sapinoid | aynoy

‘dad
pue AJIsJaAluN HOA Ujoq
Jo} Ayjjunpoddo wnwixew

'sue|d Jo uonenjens-al
e saJinbaJ yoiym ‘sjnos
e uey) Jaises pue
J9)se} Juswdojonapal

™ (Jaiprepwog pue
AN ‘dad) maiasumoq
pue Ayisianiun

NIOA JO SoA08([qo
juswdojanap

BU} YHIM JUS)SISU0D
aJe Jey) sajno.
‘uolsusIxa ay} Jo %0G
0} dn ajepowwodoe
Aew jey} siepjoyayess

"AjIsJoAIUN YIOA

pue yied maiasumoq
2Jed Jo saAoalqo
juswdojanap

ay) sapinold g ainoy Jofew se — wnipay SOA 8y} Jo uopesspisuo) (g
"Uonels
pJseddays/09 auy
Apuapi Ajjenydesuod
sa0p (Juswnoop v3)
8-t @Inbi4 — ‘JanamoH
'd’O M8N 0} WJojuod
Ajjesauab sanol ||e
210J2J8Y) pue suolels "UoISUBIXd
‘paulajeid aiow aie Kemgns ||e 0} Ajwixoid "Apnis 19a1)S 9j99) Kemgns
S9)N0J 9S8Y} 81048.19U} ul Juswdojanap 8y} pue ueld [EI9WO ay} o poddns
pue uopejs pseddays payisuajul Jo yoddns ojuolo] jo Aup ul |enuajod
/ 09 @8y apnjoul |esauab sapinoid ueld MaU 8y} Jo saAnoalqo juswdojanapal
IIe ¥ pue ¢ ‘Z ‘| sanoy [EIOIO MBN — MO SOA au} yum Aousysisuog (1 dzZIWIXe| ‘g
SaAljeuld)|y
ajeuoney ajeuoney ypum Jojeoipuj 1o} Buowy asuaisayiq
pue adualajaid 9noy jJo Ispi0 aouepodw] aAne|ay S9)N0Y pauidjaid jueoyiubis sJojedipuj eLau) aAnoalqo

9t abed

M Xipuaddy - SUOI}ED0T UONE)S [BIBUSS) PUB S8IN0Y ABMgNg JO UOIODI8S
BaNUBAY $8]98]S 0] UONEIS MBIASUMO(] — Uoisualxg Aemgng euipeds




psjwI 1971

ou| epeued SHN

V3

|euiBlio ayy ul pajedionue ‘sain)es)
9J9M Q puE G S8)N0J "UoISUdIXd pue sease
yim pajeroosse syoedw ay | Kemgns ayy abejuay [eunyno
JO @dUBNUI JO BUOZ pue [eunjeu
‘pastejoud ‘ealy Apnis au 8y} UIypm sainjesy yuepodwi uo
alow Ajjeuibiew ale UIY}IM SaInjesy [einjeu abejuay |einjeu sjoaye |enusjod
g pue / ‘v 'c ‘gl semnoy jueoyubis ou — mo SOA jyuepodwi jo JaquinN_ (8 8y} dZIWIUIN "2
‘a|qndaosns
aJow a.e dlojoIay}
puE uoIsualxa Aemgns e 1o}
sue|d Aue ajepaud sap|ioe}
Aysianiun asay] "sbuipjing
AJelqi| pue aoualos yoedwi
pue siopllod pajosjoid
JOu ale g pue ‘9'y‘'c seInNoy
ESLENE] ‘sndwed Ayisianiun
J0 sadA} asay) uonesapIsuod MOA 8y} noybnoayy "UoISUBIXd
ojul axey sue(d s Ajsiaaiun (JIN3 pue uoneiqia Aemgns ayy
MIOA "UoIsud)xa Aemgns ‘asiou) syoedw| JO @dUBNUI JO BUOZ
e Joj pajosjoud Bulaq annebau Joy [enusjod Ay} uyIm Aysianiun
Apuaiino si jey} Jopuiod sl a1ay] ‘juswubie jo NIOA 1e suonelado
az||yn / pue G ‘z ‘| senoy ssa|psefal — wnips|y SOA QAljISUSS Jo JaquinN (g
uswublje ay}
0 yibus| sy} 0} paje|al
‘pajo9|as si 9|99y Buoje Apoauip si joedw
Ajonisuayxa pue pieddays 8y} a10jaI8y) pue
10 yjnos jyuswubije aouepodw [enbas jo
ue JI paonpal aq Aew joedwi 9( 0} PaIAPISUOD BIOM
‘JIanaMOH paliajeid ssa| eale |el)snpu| sjaay|
aJe y pue ¢ ‘z ‘| senoy 8y} UIyyIm sassauisng
IV "pazijedo|
‘Bale [el)snpul 9|99y 8y} aq [|Im syoedw|
ybno.yy seynou Jajoys aie ‘eale |eljsnpul ‘eale
Aoy} aouls paayaid aiow | 8199y 8y} ybnouyy ssed leuisnpu| ajeay
ale g pue / 9 ‘G sajnoy }snw saynou ||e — ybiy SOA uiypm ajnod jo ybua (g

ajeuoney

pue 8oudlaa1d dIN0Y 40 JBPIO

ajeuoney ypm

aouepodw) aAe|9y

J10jeaipuj 1oy
sajnoy patiayald

SaAljewld)|y
Buowy asuaitayiq
jueoyiubig

siojeoipu]

eua)D

aA23[q0

61 abed ) Xipuaddy - SUOI}ED0T UOHE)S [BJauss) pue sajnoy Aemgng Jo UOIOBI8S
BNUBAY S8]99)G 0} UONBIS MBIASUMO( — UoIsuaixg Aemgng eulpedg
papwit 197 ‘Ouj epeued sdN

‘anssi Jajempunolb e
woJj patiejeud ses| ay) ale Inq syoedw
BalWOos 8AeY ||e g pue g ‘p'e seInoy

*9|qIssod Jua)xe wnwixew ay) 0} anss|
Jajempunolb ay) ploAe pue sjoedw
aAnebau Jouiw Ajuo aaey Aayy aouls
9010y0 0} 9|qesedwod ale eale |eusnpul
aiow Ajpybi|s syoeye z pue | saynoy

*19)empunolb

uo joedwi |eiuajod Jayealb Apybis
e sey Jnq / 8)noJ o} Je|iwis S| G 9)noy

‘sjoedw aAleBaU [[BISAO }SBMO| 8Y} Sey

‘pausajeud ssa| aie

pue Jejiwis aie ¢ 0} | s8N0y

‘passayeud alow

'$}09)48 UOIJONIISUOD
0} pajiwi| 8q

Jm syoedwi ‘Aemgns
JO UOIONIISU0D

ayj ur 911 Aqg pasn
Apuaino sainseaw
Bunebiyiw uonelqia
pue asiou ybnouy}
‘JI9ABMOH pazI|in
S1 JOp1II0D B[29Y] 8}
uaym Jnooo sjoedwl
QAlle|9Y "paploAe
s spooyinoqybBiau
0] syoedwi Joalip
‘el uopessuab

‘spooyinoqybiau
|enuapisal
0} Jusoelpe sjnos

‘sesn
puej s|qels

‘sjoaye
[EJUSWUUOIIAUD

1 90uIs pallajeid Jsow 8y} SI 2 9JN0Y | PuUe Jejiwis dJe g 0} G s8N0y oJnoJ B se — mo7 SOA Aemans jo yjbus] (| | Bunsixaodjold L asJanpe aziwuly g
‘Riajes
Uo S}09)4d asIaApe
lenuajod ayebiw
ey} pajos|es aq ued
‘patiajaud s)deouod uolels pue
}sea| ay} aJe g pue 9 saNoy juswubly 'sydeouod
uofje)s [enjoe sy} ui ‘slobBuassed pue
'/ pue G'y'c senoy uoljelieA a|qelapisuod S)S119A9 ‘suelysapad
Aq pamojjo} ‘paussyaid aq ||Im 818y} ‘@ynol 10} JUBWUOIIAUD B)eS
Allenba ale g pue | seinoy 4oea ulyjim — moT SOA e 9)eald 0} [eljuajod (g
“abejs 1deouoo
uoless pue juswubije
8y} Je passasse Jayaq
aq ||IM SBoUBIBYIP BY}
‘s9)IN0J 8y} Usamiaq
S90UBIBYIp Ble 819y}
ybnoyyy ‘(ainny o
‘paulejald Bunsixa) yuswdojarap
1se9| 8y} sI g 8Inoy uypm ajesbayul
0] Ajlunpoddo paywiy ‘JUBWIUOIIAUS U
‘sanjlunpoddo apiroud |im (Buppied eyjsepad/ueqin
JOUIW SISPO 9 pPUE § SBIN0Y J8InWwod ‘0andd ‘wJoy jjing Ayjenb
‘suone)s snq) sjuldjooy ainny pue Bupsixa ybiy e ayeaid
'/ pue G ‘g ‘| senoy 20eNS ‘suole)s |y} Yum suoneys 0} [enuajod
Aq pamoj|o} ‘Z dInoy uegingns se — Mo SOA (1 ay) azIWIXe ‘€

aleuoney

pue 2oudIaJdid dN0Y JO IBPIO

aleuoney yIm

aouepodw| aAlje|oy

103ed1puj 104
s9INoYy patisyaid

SaAljeuld)|y
Buowy asuaisayiq
juesyiubig

sJiojeaipu|

eud))

aAdalqo

8y obed

M Xipuaddy - SUOI}ED0T UONE)S [BIBUSS) PUB S8IN0Y ABMgNg JO UOIODI8S
BaNUBAY $8]98]S 0] UONEIS MBIASUMO(] — Uoisualxg Aemgng euipeds




pajwI] 197 "ou| epeUBD SHN
'snipes w 009
> S9AIND JO 9sh ay}
9Z|WIuIW ey} s8N0l
8y} ulypm syuswubije '90IAI9S Aemgns
ON dojonsp o} Ayiay - (1 j0 Ayeno 'y
Joedwl
SI S|y} ‘9I0§218Y) PUE g puE
9 s9Jnoy 1o} Aem jo syybu
peou Buisn 1o} sanunpoddo
ou jsowle ale a1ay | "Jayjoue Jono
8)noJ auo Jo abejuepe
‘Jopui0d | Jofew e aq Aew Aem jo
$9|99)S Y} 0} pajiwl sjybu peou azijin ued
safjiunyoddo sey 7 ajnoy jey} ajnou e bunos|es
Aq spaau Auadoid
sapiunyoddo Jamay @onpal 0} ajqe Buleg
BABY G pue ‘p'g senoy ‘uolsuaixa Aemgns
8y} JO UOIONI}SUOD
‘Aemgns ||eJ9A0 By} Ul Wyl aul
8y} JO UOISUBIX By} jueoyjubis e yuasaidal
uj Jojoey Bujujwislep Jofew pIN02 s)s09 Auadoud "109(oud ay} 0}
‘Aem jo sybu peol asn o} |enusjod B sawodaq uolysinboe ‘J0pl1109 uoljeHodsuel) sjso0o Apadoud
1saMmo| ay) sey pue diysiapl }semo| ay} Auadoud J1 s}soo Apadoud Bunsixa ue moj|o} ‘Aem-jo ou Y)Im spue|
sajelauab }| aouls pasiayaud jses| ay) | ploAe pue Aem jo syybu peos JOU S20p UOISUBIXd -sybu peod Bupsixa ul UOISUd)Xd
S| @ 8}N0Y ‘@ynol }sauoys ay} ybnoyyy az||1jn o} [enuajod }sajeald Aemgns siy} jey ulyum anol Aemgns Aemgns
8y} 9ABY g pue | s8N0y Buiziubooay — ybiH SOA jo yibus) [epuajod (1 ay} oZIWIXeN '€

ajeuoney
pue 8oudlaa1d dIN0Y 40 JBPIO

Sjeuoney ypm
aouepodw) aAe|9y

J10jeaipuj 1oy
sajnoy patiayald

SaAljewld)|y
Buowy asuaitayiq
jueoyiubig

siojeoipu]

eua)D

aA23[q0

|G abed ) Xipuaddy - SUOI}ED0T UOHE)S [BJauss) pue sajnoy Aemgng Jo UOIOBI8S
BNUBAY S8]99)G 0} UONBIS MBIASUMO( — UoIsuaixg Aemgng eulpedg
papwit 197 ‘Ouj epeued sdN

‘[enuajod

diysiepu Jajealb sey 9 ing Aem

Jo sybu peous asn 0} Ajunpoddo paywiy
aney yjoq ‘yibus| ul lenbs aie Aayy
90UIS / 9)N0J JaA0 pauiaald si 9 alnoy

‘lenuajod diysiapu
ajesapow pue sjoedwi Auadoid pioae
0} [enjuajod ajelapow AJUo yym sajnol

“diysiepi 1Samo|
By} aAey pue patsjeid
1Se8| 8IB g pUB / S8JN0Y

sojewnsa diyssopu Jejiwis
sonpoud g pue G'¢‘z senoy

‘sajewnsa diysiapu ysaybiy
|y} ul ynsas 8ouls pasiajald

"anuanal

ojesausb pue siepl
joe1e 0] |enuajod
8y} Ul S9oUaIBYIP
awos 9jeald

Op SUO[}ed0| uone)s
8y} ul suoljeleA
-diysiapu |ejusjod
Jejiwis aAeY sajnol

uolsua)xe Aemgns
ay} uo si1ebuassed
pouad yead

'UoISUBIXd
Aemgns ay}
wouy pajelsausb
anuanal

156BUG| B1f) JO OUIOS BJE G PUE £ SOYION }SOW 8y} dJe { pue | s8N0y ||e ‘|leJano — Mo SOA ‘wre joJaqunu jejo] () ay} aZIWIXe Z
‘suopjosfoid ‘pallajaid ises| auy '}S09
diysiapu 8y} ul SeouaIdyIp dAle[al ale ai0j218Y} pue }sabuo| sainjonyys Bujuuni
8y} uanib) diysiapu uey) Juepodwi siow 8y} aJe G 0} | seInoy Ul 92UBIBYIP SO0
paJapisuo s| aoueploAe Apadoud Ji anp e ajelauab |im yibus|
 8JnoJ uey) pauiayaid alow s| g 8Inoy 'syjbua) 9)n0J Ul saouaIBlIq
Je|jlwis ABY / pue 9 Sajnoy ‘(syoed} 1B} ‘siano
"JOpLI0D -SS0l0 ‘suoneisqns ‘UoISUdIXd
ay) buoje syoedwi Auadoud pioae 0y uswubije ‘g33 "6'9) sainjesy Aemgns ay} jo *S]S00
11qixa)} 1sejealb ayy sey pue diysiopu (yse3ybiesns) }sauoys Buioddns pue s)soo s}soo Bupesado Bunelado pue
3saybiy ay} @onpo.d saop )i ‘Jabuo| aq ay} sI }l 9ouls patlajaid ‘9ol |eydeo ajqeuoseal
0} |enuajod ay) sey | anoy ybnoyyy }sow 8y} si g djnoy S9JN0J ||e — 8)elapo SOA Kemans jo ybus () L ansIyoyY '3
Juswdojanap uolsuajxa Aemgns
juswubije 8y} Jo sousnpul
aAljeuIs)je 8y} JO BUOZ Y} UIYIM
Buunp papioae aq sainjes) abejuay
ueo sainjes} — oN SOA juepoduwi jo JaqunN (0L
'$9s1N02J9}EM
yioq 1oedwi Ajjenusjod
Kauy 2ouls patajeid Jses|
By} aJe g pue g ‘¢'g seInoy
981D uuayng
ay) Ajuo sjoedw g aynoy
RELETe) a|qissod JI papioAe "UoISUdIXd
soe|g pue 3aaI1) uuayng | g pinoys Jayempunolb Kemgns ay)
Jo seaue Joedwi |enusjod ayy 0} syoedw ‘anss| JO @0oUBNYUI JO BUOZ
ploAe Aayy @ouls pauayaid Bunwiad/ssaosoid ay) uiyum abieyosip
JSOW ale / pue ‘g ‘| sanoy jueoyiubis e se — ybiH SOA Jayempunolb jo ealy (6
SaAljeuld)|y
ajeuoney ajeuoney ypum Jojeoipuj 1o} Buowy asuaisayiq
pue adualajaid 9noy jJo Ispi0 aouepodw] aAne|ay S9)N0Y pauidjaid jueoyiubis sJojedipuj eLau) aAnoalqo

0G abed

M Xipuaddy - SUOI}ED0T UONE)S [BIBUSS) PUB S8IN0Y ABMgNg JO UOIODI8S
BaNUBAY $8]98]S 0] UONEIS MBIASUMO(] — Uoisualxg Aemgng euipeds




Spadina Subway Extension — Downsview Station to Steeles Avenue
Selection of Subway Routes and General Station Locations - Appendix K Page 52

7.0 Conclusion

The results of both the MATS analysis and the RAM analysis indicate that Route 1 is the technically preferred
subway alternative.

Route 1 captured the GO-TTC Interchange at Sheppard Avenue alignment identified in the RTES and the ToR.
Route 1 was then carried forward to the next stage of the EA which is the EA Phase 2 - Alignments and Station
Concepts Phase. Details of the evaluations process for the alignments and station concepts can be found in
Appendix L — Alternative methods of carrying out the undertaking — alignments and station concepts.
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