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1 Screening

This study has been prepared according to the City of Ottawa’s 2017 Transportation Impact Assessment (TIA)
Guidelines. Accordingly, a Step 1 Screening Form has been prepared and is included as Appendix A, along with the
Certification Form for the TIA Study PM. As shown in the Screening Form, a TIA is required including the Design
Review component and the Network Impact Component. This study is for a zoning by-law amendment and site
plan application.

2 Existing and Planned Conditions

2.1 Proposed Development

The proposed development includes a 16-storey, 140-unit apartment/mixed-use building with 2,645 sq. ft. of
ground floor commercial space to be constructed in a single phase and occupied by 2024 and includes 43 parking
spaces. The access is proposed as a right-in/right-out access onto O’Connor Street. The subject site is zoned as
Traditional Mainstreet (TM[2185]) and Residential Fifth Density (R5B[482]), and is within the area of consideration
of the Centretown SDP/CDP, the Somerset Traditional Mainstreet DPA, and the Downtown Ottawa Urban Design
Strategy. Figure 1 illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan.
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2.2 Existing Conditions

2.2.1 Area Road Network

Bank Street: Bank Street is a City of Ottawa arterial road with a two-lane urban cross-section, with sidewalks on
both sides of the street and with on-street parking permitted on the west side of the road south of Lewis Street,
and between Somerset Street and Lisgar Street and on the east side of the road between Gilmour Street and
Maclaren Street, and between Lisgar Street and Gloucester Street (each no stopping 7:00-9:00AM and 3:30-
5:30PM). The posted speed limit is 50 km/h and the Ottawa Official Plan reserves a 20.0 metre right of way within
the study area.

O’Connor Street: O’Connor Street is a one-way, southbound City of Ottawa arterial road with a two-lane urban
cross-section with a parking lane on the west side of the road and with a two-way curb-separated bike lane on the
east side of the road and with sidewalks on both sides of the road south of Laurier Avenue W. North of Laurier
Avenue W within the study area, it has a three lane urban cross-section with sidewalks are on both sides of the
street and on-street parking permitted on the west side of the road (no stopping 3:30PM-5:30PM). The unposted
speed limit is 50 km/h, and the Ottawa Official Plan reserves a 20.0 metre right of way within the study area.

Metcalfe Street: Metcalfe Street is a one-way, northbound City of Ottawa arterial road with a three-lane urban
cross-section with sidewalks on both sides of the street and on-street parking permitted on the east side of the
road (no stopping 7:00-9:00AM, 3:30PM-5:30PM). The unposted speed limit is 50 km/h and the Ottawa Official
Plan reserves a 20.0 metre right of way within the study area.

Somerset Street W: Somerset Street W is a City of Ottawa arterial road west of Elgin Street and a collector road
east of Elgin Street, each with a two-lane urban cross-section with sidewalks on both sides of the street. On-street
parking is permitted on both sides of the road west of Bank Street (no stopping 7:00-9:00AM, 3:30PM-5:30PM),
the south side of the road between Bank Street and O’Connor Street, between Metcalfe Street and Elgin Street
(no stopping 7:00-9:00AM, 3:30PM-5:30PM), and on the south side of the road east of Elgin Street. The unposted
speed limit is 50 km/h, the Ottawa Official Plan reserves a 20.0 metre right of way west of Elgin Street and the
existing right of way varies between 18.0 and 20.5 metres to the east within the study area.

Gilmour Street: Gilmour Street is a City of Ottawa one-way, eastbound local road with a one-lane urban cross-
section west of Metcalfe Street, and a two-way, two-lane urban cross-section to the east, each with sidewalks on
both sides of the street. On-street parking is permitted on the south side of the road west of Bank Street, and on
the north side of the road to the east. The unposted speed limit is 50 km/h, and the existing right of way is 17.0
metre within the study area.

2.2.2 Existing Intersections
Given the downtown environment, the following intersections were confirmed with City staff for inclusion and
analysis:

Bank Street at Somerset Street W The intersection of Bank Street at Somerset Street is a signalized
intersection. The northbound and southbound approaches each
consist of a shared through/right-turn lane. The eastbound approach
consists of a shared left-turn/though lane and an auxiliary right-turn
lane, and the westbound approach consists of an auxiliary left-turn
lane and a shared through/right-turn lane. Northbound left turns are
prohibited from 7:00-9:00AM and 3:30-5:30PM buses excepted,
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southbound left turns are prohibited bicycles excepted, and right
turns on red are prohibited on all approaches from 7:00AM-7:00PM.

O’Connor Street at Somerset Street W The intersection of O’Connor Street at Somerset Street is a signalized
intersection. The southbound approach consists of a curb-separated
two-way bike lane, a shared left-turn/through lane, and a shared
through/right-turn lane. The eastbound approach consists of a shared
though/right-turn lane, and the westbound approach consists of a
shared left-turn/through lane and a left-turn bike box. No turn
restrictions were noted.

Metcalfe Street at Somerset Street W The intersection of Metcalfe Street at Somerset Street is a signalized
intersection. The northbound approach consists of a shared left-
turn/through lane, a through lane, and a shared left-turn/through
lane. The eastbound approach consists of a shared left-turn/though
lane, and the westbound approach consists of a shared through/right-
turn lane. No turn restrictions were noted.

O’Connor Street at Gilmour Street The intersection of O’Connor Street at Gilmour Street is a signalized
intersection. The southbound approach consists of a curb-separated
two-way bike lane, a shared left-turn/through lane, and a through
lane. The eastbound approach consists of a shared though/right-turn
lane. No turn restrictions were noted.

2.2.3 Existing Driveways

Six driveways on the west side and seven driveways on the east side of O’Connor Street, and nine driveways on
the north side and 13 driveways on the south side of Somerset Street W are found along boundary streets within
200 metres of the proposed site access. Driveways access detached dwellings, low-rise, mid-rise, and high-rise
residential land uses, and restaurants, office buildings, and embassies. Two-way accesses for the existing site are
present, onto each O’Connor Street and Somerset Street W and are to be decommissioned with as part of the
subject development.

2.2.4  Cycling and Pedestrian Facilities
Figure 3 illustrates the pedestrian facilities in the study area and Figure 4 illustrates the cycling facilities.

Sidewalks are provided along both sides of all study area streets. Cycling facilities include a two-way curb-
separated bike lane along O’Connor Street, and curb-separated bike lanes on Laurier Avenue W. O’Connor Street,
Metcalfe Street, Laurier Avenue W, and Somerset Street W are spine cycling routes, and Bank Street and Elgin
Street are local routes.

: CIG/
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Figure 3: Study Area Pedestrian Facilities
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: September 21, 2020

Figure 4: Study Area Cycling Facilities
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: September 21, 2020

2.2.5 Existing Transit

Within the study area, the routes #6, 7, 11 travel along Bank Street with route #11 continuing along Somerset
Street W, and routes #5, 14, 114 travel along Elgin Street. The frequency of these routes within proximity of the

proposed site currently are:

e Route #5 — 15-minute service peak direction/period, 30-minute service all day
e Route #6 — 10-15-minute service all day, 30-minute service during the evening

Page 5


http://maps.ottawa.ca/geoOttawa/
http://maps.ottawa.ca/geoOttawa/

311 Somerset Street, 234-236 O’connor Street Transportation Impact Assessment

e Route #7 — 10-15-minute service all day, 30-minute service during the evening
e Route #11 — 15-20-minute service all day

e Route #14 — 10-minute service peak direction/period, 15-minute service all day
e Route #114 —two buses per peak direction/period per day

Figure 5 illustrates the transit system map in the study area and Figure 6 illustrates nearby transit stops.

Figure 5: Existing Study Area Transit Service
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Figure 6: Existing Study Area Transit Stops
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2.2.6 Existing Area Traffic Management Measures

Bulb-outs along the minor roads intersecting O’Connor Street, and tight corner radii at these intersections,
textured crossings along arterial roads, turn restrictions at the intersection of Bank Street and Somerset Street W,
and channelization on MaclLaren Street at O’Connor Street constitute area traffic management measures.

2.2.7 Existing Peak Hour Travel Demand
Existing turning movement counts were acquired from the City of Ottawa for the existing Study Area intersections.
Table 1 summarizes the intersection count dates.

Table 1: Intersection Count Date

Intersection
Bank Street at Somerset Street
O’Connor Street at Somerset Street
Metcalfe Street at Somerset Street
O’Connor Street at Gilmour Street

Count Date
Wednesday, August 5, 2015
Tuesday, March 21, 2017
Thursday, May 2, 2019
Tuesday, March 21, 2017

Figure 7 illustrates the existing traffic counts and Table 2 summarizes the existing intersection operations. The
level of service for signalized intersections is based on HCM 2010 v/c calculations for individual lane movements
and HCM 2000 v/c calculations for the overall intersection. Detailed turning movement count data is included in
Appendix B and the Synchro worksheets are provided in Appendix C.

Page 7

(5ceH


http://www.octranspo.com/

311 Somerset Street, 234-236 O’connor Street Transportation Impact Assessment

&
[-~] e
= [=]
= c
o~ [
518
[e)
Future Site Access l
2z
. 8
= [af}
@ =
= =8 _
52 £2g
g2 | Lo g8%
— 155(254) — 174(181)
d 1 21(59) J 1 L 51(70) L 1630100
o I o $ <« 161(148)
o 3TN T — 1 soneret oy 2 [T
253(274) — ok oM 135(185) —a f e
= & = oo M
75(103) 2 e g = 288
—W" ™ o2 [+} N e o
L= |- = N
= c o @2
— g =l
2 o
- =
5=
o~ o
=T
Gilmour 1 ?
61(84)
49(89)
Intersection Lane AM Peak Hour PM Peak Hour
LOS Vv/C Delay Q (95%™) LOS Vv/C Delay
EBL/T B 0.67 29.7 68.3 B 0.66 28.9
EBR A 0.25 21.1 18.9 A 0.29 21.3
Bank Street at WBL A 0.11 9.2 m2.6 A 0.31 15.7
Somerset Street W WBT/R A 0.35 9.9 15.0 A 0.51 16.4
Signalized NBT/R A 0.54 14.7 65.6 A 0.39 12.4
SBT/R A 0.20 10.1 22.4 A 0.47 13.5
Overall A 0.59 17.6 - A 0.54 17.9
o'c Street at EBT/R A 0.49 18.6 46.9 C 0.72 45.8
Sor::rr;:: St::t\alv WBL/T A 0.41 249  m49.l B 0.68 22.8
. . SB A 0.46 15.7 44.2 C 0.78 20.1
Signalized
Overall A 0.46 18.4 - C 0.75 25.9
Metcalfe Street at EBL/T C 0.71 24.6 #68.9 A 0.60 22.4
So:‘;i‘se‘i St:‘:t?N WBT/R B 0.63 23.9 66.3 A 0.49 195
. . NB B 0.69 17.8 67.9 A 0.50 135
Signalized
Overall B 0.70 19.8 - A 0.54 16.4

(5ceH

Q (95*)
68.2
24.2
m6.6

m34.3
43.6
54.7
#85.7
#34.5
94.2
m44.4
48.1
38.6
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AM Peak Hour

PM Peak Hour

Intersection tane LOS V/C  Delay Q(95")  LOS V/C  Delay
O’Connor Street at EBT/R A 0.33 19.0 22.3 A 0.53 25.1
Gilmour Street SBL/T A 0.35 3.7 15.5 B 0.64 5.8
Signalized Overall A 0.32 5.9 - A 0.60 8.2
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =0.90 # = queue exceeds storage or mid-block length

Q(95")
36.3
24.3

During both the AM and PM peak hours, the study area intersection operates well. The intersection of O’Connor
Street and Somerset Street W shows potential for queuing on the eastbound and westbound movements during
the PM peak hour, as does the eastbound movement at the intersection of Metcalfe Street and Somerset Street

W during the AM peak hour.

2.2.8 Collision Analysis

Collision data have been acquired from the City of Ottawa open data website (data.ottawa.ca) for five years prior
to the commencement of this TIA for the surrounding study are road network. Table 3 summarizes the collisions
types and conditions in the study area, Figure 8 illustrates the intersections and segments analyzed, and Table 4

summarizes the total collisions for each of these locations. Collision data are included in Appendix D.

Number

Total Collisions 54

Fatality 0

Classification Non-Fatal Injury 12
Property Damage Only 42

Approaching 1

Angled

Rear end 6

... Sideswipe 16
Initial Impact Type Turning Movement 12
SMV Unattended 3

SMV Other 6

Other 2
Dry 37
Wet 12

Road Surface Condition Loose Snow 2
Slush 2

Packed Snow 1

Pedestrian Involved 2
6

Cyclists Involved

(5ceH

%
100%
0%
22%
78%
2%
15%
11%
30%
22%
6%
11%
4%
69%
22%
4%
4%
2%
4%
11%
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Figure 8:

Study Area Collision Records — Representation of 2014-2016

%

Source: https://maps.bikeottawa.ca/collisions/ Accessed: September 21, 2020

Table 4: Summary of Collision Locations, 2014-2018

Number %
Intersections / Segments 54 100%
Cooper St at O'Connor St 14 26%
Somerset St at O'Connor St 23 43%
Somerset St W btwn Bank St & O'Connor St 6 11%
Somerset St W btwn O'Connor St & Metcalfe St 3 6%
O'Connor St btwn Cooper St & Somerset St 8 15%

Within the study area, the intersection of Somerset Street at O’Connor Street is noted to have experienced higher
collisions than other locations. Table 5 summarizes the collision types and conditions for the intersection of
Somerset Street at O’Connor Street.

Table 5: Somerset Street at O’Connor Street Collision Summary

Number %
Total Collisions 23 100%

Fatality 0 0%
Classification Non-Fatal Injury 7 30%
Property Damage Only 16 70%
Initial Impact Angle 4 17%
Type Rear end 5 22%
Sideswipe 4 17%
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Number %
Total Collisions 23 100%
Turning Movement 6 26%
SMV Other 3 13%
Other 1 4%
Dry 12 52%
Road Surface Wet 8 35%
Condition Loose Snow 2 9%
Slush 1 4%
Pedestrian Involved 2 9%
Cyclists Involved 3 13%

The Somerset Street at O’Connor Street intersection had a total of 23 collisions during the 2014-2018 time period,
with 16 involving property damage only and the remaining seven having non-fatal injuries. The collision types are
most represented by turning movement with six collisions, followed by rear end with five collisions, four each for
angle and sideswipe, three SMV (other) and one other. Both vehicle and cyclist volumes are high at this
intersection, and no single collision type is overly represented at this location. Weather conditions may affect
collisions at this location. Therefore, no mitigation is required at this intersection.

2.3 Planned Conditions

2.3.1 Changes to the Area Transportation Network

The subject development is within the Centretown CDP Area. As such, it is subject to the planning polices outlined
in the CDP. The CDP makes the following general propositions: that a “Safe Crossing Project” be initiated along
arterial route intersections, however makes no specific recommendations; to expand the cycle network with on-
street cycling routes and/or facilities along Bank Street, Metcalfe Street, Somerset Street W and Gladstone
Avenue; pursue pedestrian comfort improvements along Metcalfe, Elgin, Bay, Somerset Streets; convert Metcalfe
to a two-way road as a pilot study including the conversion Metcalfe Street’s museum frontage to greenspace,
with no specified timeline of implementation.

The subject development is also within the area considered by the Downtown Ottawa Urban Design Strategy,
which includes several recommendations for the study area including priority consideration for the conversion of
O’Connor Street and Metcalfe Street to two-way roads, the conversion of Metcalfe Street’s museum frontage to
greenspace, and study area streetscape improvements, each with no specified timeline of implementation.

Within the Transportation Master Plan, the Rapid Transit and Transit Priority Network’s Affordable Network
diagram shows isolated transit priority measures on Bank Street, Somerset Street W west of Bank Street, and Elgin
Street.

From the City of Ottawa’s Planned Construction Projects Portal, the intersection of Nepean Street and O’Connor
Street is due for intersection improvements this year and the intersection of Waverly Street W and Metcalfe Street
is due for signalization within 1-2 years.

2.3.2 Other Study Area Developments
70 Gloucester Street, 89-91 Nepean Street
The application includes a zoning by-law amendment permitting the construction of two 27-storey residential
apartment buildings consisting of 488 residential dwelling units and 2350 ft*> of ground floor retail. The
development is anticipated to generate 203 AM and 228 PM peak hour new two-way auto trips. (Novatech 2019)
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96 Nepean Street

The application includes a site plan for a 27-storey residential building consisting of 201 residential dwelling units.
The development is anticipated to generate an additional 59 AM and 57 PM peak hour new two-way auto trips.
(Novatech, 2011) The file was last updated in 2012.

224 Cooper Street
The application includes a zoning by-law application to permit office use for a home-based business. No TIA is
available for this development

355 Cooper Street
The application includes a zoning by-law amendment to add post-secondary education and theatre as permitted
uses. No TIA is available for this development.

180 Metcalfe Street

The application includes an official plan amendment, zoning by-law amendment and a site plan control revision
application permitting the construction of a 30-storey mixed-use building with 311 dwelling units and ground floor
commercial uses. The development is anticipated to create a net increase of 40 AM peak hour outbound auto
trips and 36 PM peak hour inbound auto trips. (Parsons 2018)

246 Gilmour Street
The application includes a site plan for a six-storey, 22-unit apartment building. A screening determined that a TIA
was not required. (Novatech, 2019)

330 Gilmour Street
The application includes a zoning by-law amendment to permit the temporary use of a surface parking lot. No TIA
is available for this development.

278-280 O’Connor Street, 347 Gilmour Street

The application includes a site plan for the redevelopment of the existing site including a six-storey apartment
building consisting of 65 residential units. The redevelopment is anticipated to generate an additional six AM and
seven PM peak hour new two-way auto trips. (Novatech, 2019)

429 Maclaren Street
The application includes a zoning by-law amendment permitting professional office use and personal service use
in an existing residential building. No TIA is available for this development.

287 Lisgar Street
The application includes a zoning by-law amendment to add parking garage as a permitted use. No TIA is available
for this development.

318-320 Lisgar Street, 235-241 Bank Street

The application includes a site plan for the construction of a six-storey mixed-use building and a zoning by-law
amendment to permit office uses on the second floor. The development is anticipated to produce 11 AM and 16
PM peak hour new two-way auto trips. (Delcan, 2014)

412 Lisgar Street
The application includes a site plan for a three-storey apartment building. No TIA is available for this development.
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390-394 Bank Street

The application includes a zoning by-law amendment to permit the construction of a 9-storey mixed use building
with 128 residential dwelling units and 650 m? of ground floor commercial space. The development is anticipated
to generate 37 AM and 50 PM peak hour new two-way vehicle trips. (CGH, 2019)

406-408 Bank Street
The application includes a site plan for a five-storey mixed-use building with two ground floor commercial tenants
and 14 residential dwelling units. No TIA is available for this development.

3 Study Area and Time Periods

3.1 Study Area

The study area will include the intersections of Bank Street at Somerset Street W, O’Connor Street at Somerset
Street W, Metcalfe Street at Somerset Street W, O’Connor Street at Gilmour Street, and the intersection of site
accesses and O’Connor Street.

The boundary roads will be O’Connor Street and Somerset Street W, and screenline 36 is south of Laurier Ave
within proximity to the site however will not be reviewed as part of this study.

3.2 Time Periods

As the proposed development is composed primarily of residential units the AM and PM peak hours will be
examined.

3.3 Horizon Years
The anticipated build-out year is 2024. As a result, the full build-out plus five years horizon year is 2029.

4  Exemption Review

Table 6 summarizes the exemptions for this TIA.

Module Element Explanation Exempt/Required
Design Review Component
4.1.2 Circulation Only required for site plans Required
4.1 Development and Access
Design 4.2.3 New Street Only required for plans of subdivision Exempt
Networks
4.2.1 Parking Only required for site plans Required
Supply
4.2 Parking 4.2.2 Spillover Only required for site plans where parking Required
Parking supply is 15% below unconstrained
demand
Network Impact Component
4.5 Transportation All Elements Not required for site plans expected to Required
Demand have fewer than 60 employees and/or
Management students on location at any given time
4.6.1 Adjacent Only required when the development relies Exempt
4.6 Neighbourhood Neighbourhoods on local or collector streets for access and
Traffic Management total volumes exceed ATM capacity
thresholds
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Module Element Explanation Exempt/Required
Only required when proposed Exempt
development generates more than 200
4.8 Network Concept person-trips during the peak hour in excess

of equivalent volume permitted by
established zoning

5 Development-Generated Travel Demand

5.1 Trip Generation and Mode Shares

This TIA has been prepared using the vehicle and person trip rates for the residential and commercial components
using the TRANS Trip Generation Study Report (2009). Table 7 summarizes the person trip rates for the proposed
land uses.

Land Use Peak Vehicle Trip  Person Trip

Dwelling Type Code Hour Rate Rates
o 222 AM 0.24 0.65
High-rise Apartments (TRANS) PM 0.27 0.68
_ 820 AM 0.94 1.20
Shopping Centre (ITE) PM 3.81 4.88

Using the above Person Trip rates, the total person trip generation has been estimates. Table 8 below illustrates
the total person trip generation for the High-Rise Apartments dwelling type and the Shopping Centre land use.

Land Use Units / AM Peak Hour PM Peak Hour
GFA In Out Total In Out Total
High-rise Apartments 140 22 69 91 59 36 95
Shopping Centre 2,645 2 1 3 6 7 13

Using the most recent National Capital Region Origin-Destination survey (OD Survey), the existing mode shares
for Ottawa Inner have been determined and compared to various modes share breakdowns identified by City Staff
as potential interpretations of the data. Table 9 summarizes these modal shares.

Travel Mode Ottawa Inner Ottawa Inner Ottawa Inner
(average) (AM from/within) (PM to/within)
Auto Driver 40% 35% 35%
Auto Passenger 10% 10% 10%
Transit 25% 20% 20%
Cycling 5% 5% 5%
Walking 20% 30% 30%
Total 100% 100% 100%

Internal capture rates from the ITE Trip Generation Handbook 3" Edition have been assigned to the development
for the retail components for mixed-use developments. The retail portion of this development is the smaller of
the two land uses. Therefore, the residential land use is treated as the anchor for this development and is not
reduced based on the multi-use capture rate. The smaller portion of the development, the retail portion, has been
reduced to reflect residents of the site utilizing the on-site retail instead of leaving the site and/or as a pass-by trip
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on the way to an ultimate destination (e.g. work). The rates summarized in Table 10 represent the percentage of
trips to/from the retail uses based on the residential component.

AM PM
Land Use
In Out In Out

Residential to/from

0, () [ 0,
Shopping Centre 17% 14% 10% 26%

Using the above mode share targets for the AM/PM averages, the internal capture rates, and person trip rates the
person trips by mode have been projected. Table 11 summarizes the trip generation by mode.

AM Peak Hour PM Peak Hour
Travel Mode Mode Share

In Out Total In Out Total
Auto Driver 35% 9 24 33 23 15 37
Auto Passenger 10% 2 7 9 7 5 11
Transit 20% 4 14 19 13 8 21
Cycling 5% 1 3 5 3 2 6
Walking 30% 8 21 28 20 13 32
Internal Capture varies 0 0 0 -1 -2 -3
Total 100% 24 69 94 65 42 106

As shown above, 33 AM and 37 PM new peak hour two-way vehicle trips are projected as a result of the proposed
development.

5.2 Trip Distribution

To understand the travel patterns of the subject development, the OD Survey has been reviewed to determine
the travel for residential uses which were applied based on the build-out of Ottawa Inner. Table 12 below
summarizes the distributions.

To/From Residential % of Trips Via
North 10% Metcalfe/O’Connor
South 35% Metcalfe/O’Connor
East 25% 10% Somerset, 15% Metcalfe/O’Connor
West 30% 10% Somerset, 20% Metcalfe/O’Connor
Total 100% -

5.3 Trip Assignment

Using the distribution outlined above, turning movement splits, and access to major transportation infrastructure,
the trips generated by the site have been assigned to the Study Area road network. Figure 9 illustrates the new
site generated volumes.
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6 Background Network Travel Demands

6.1 Transportation Network Plans

The transportation network plans were discussed in Section 2.3. None of the confirmed projects listed are
expected to have any impact on the study area intersection operations.

6.2 Background Growth
A review of the background projections from the City’s TRANS Regional Model for the 2011 and 2031 horizons

was completed to determine the background growth for each of the study area roadways. Table 13 summarizes
the results of the model and the projections are provided in Appendix E.

Street Direction Growth % from 2011 to 2031 Direction Growth % from Existing to 2031
Eastbound Westbound Eastbound Westbound
Gilmour St -1.23% - -0.97% -
Somerset St W -0.59% -3.38% -1.55% -3.62%
Northbound Southbound Northbound Southbound
Bank St -0.50% 1.618% -1.82% -2.54%
Metcalfe St 0.62% - -0.37% -
O’Connor St - 1.615% - -0.17%
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Consistent with a downtown development context, area growth has either been achieved, or is projected to be
negative. Consequently, and in keeping with adjacent development TIAs, no growth will be applied to the study

area road network.

6.3 Other Developments
The background developments explicitly considered in the background conditions (Section 6.2) include:

e 70 Gloucester Street, 89-91 Nepean Street
e 180 Metcalfe Street
e 390-394 Bank Street

The background development volumes within the study area have been provided in Appendix F.

7 Demand Rationalization

7.1 2024 and 2028 Future Background Operations

Figure 10 illustrates the 2024 and 2028 background volumes and Table 14 summarizes the 2024 and 2028
background intersection operations. The level of service for signalized intersections is based on HCM 2010 v/c
calculations for individual lane movements and HCM 2000 v/c calculations for the overall intersection. The synchro
worksheets for the 2024 and 2028 future background horizon are provided in Appendix G.
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q(95%) LOS v/C Delay Q(95%)
EBL/T B 0.62 27.6 62.2 A 0.60 27.0 61.5
EBR A 0.23 20.7 17.5 A 0.26 20.9 22.1
Bank Street at WBL A 0.10 8.9 m2.5 A 0.25 15.0 m6.6
Somerset Street W WBT/R A 0.31 9.6 13.5 A 0.46 16.2 m32.2
Signalized NBT/R A 0.49 13.7 57.2 A 0.36 11.9 38.6
SBT/R A 0.18 10.0 20.6 A 0.43 12.8 489
Overall A 0.54 16.7 - A 0.50 17.1 -
, EBT/R A 0.46 16.7 41.0 B 0.66 43.8 76.7
gofn":r';:: ::::::3; WBL/T A 0.36 246  m45.3 A 0.55 18.2 29.2
. . SB A 0.45 15.7 43.2 C 0.74 18.8 86.8
Signalized
Overall A 0.44 17.7 - B 0.70 23.8 -
EBL/T A 0.58 17.8 41.6 A 0.52 19.8 m42.0
s“:')‘::?l:i :tt::tt ?:, WBT/R A 0.56 21.9 58.0 A 0.44 18.3 42.4
. . NB B 0.65 16.9 62.4 A 0.48 134 36.9
Signalized
Overall B 0.61 17.9 - A 0.49 15.5 -
O’Connor Street at EBT/R A 0.30 17.7 19.8 A 0.47 215 30.8
Gilmour Street SBL/T A 0.34 33 13.5 A 0.60 4.8 17.2
Signalized Overall A 0.30 5.2 - A 0.55 6.8 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

During both the AM and PM peak hours, the study area intersections operate similarly to existing conditions, with
operational improvement for all study area intersections due to the peak hour factor increasing from 0.90 to 1.00.
No new capacity issues are noted.

7.2  Modal Share Sensitivity

No capacity constraints have been noted at any study area intersections. Given the application of unmodified
district mode shares and considering the downtown land-use context of the site, rationalization for adjusted
demand is not required for this TIA.

8 Development Design

8.1 Design for Sustainable Modes

The proposed development is a mixed-use building with vehicle parking located underground and bicycle parking,
located internal to the building, accessing the site’s driveway. Hard surface connections are provided from all
proposed building entrances to the surrounding pedestrian facilities, additionally providing access to area transit.

8.2 Circulation and Access

Vehicle and bicycle access are proposed via the right-in/right-out access onto O’Connor Street. This private
approach is seeking an exemption from the property line offset within the private approach bylaw. Any fence or
wall separating the properties will need a setback of 3.5 metres from the near edge of the sidewalk to provide
sight lines for exiting vehicles. The sight lines can be permitted through a maximum height of 0.75 metres through
the setback or a transparent structure, e.g. chain link fence. With respect to the adjacent property access, the
driveway accesses a single parking space and garbage storage area, and both right-in/right-out accesses would be
in limited conflict.
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The internal garbage storage area accesses the site’s driveway, and as such, garbage collection may either be
collected in the vehicle driveway area or carted further to be collected on O’Connor Street. Emergency services
are assumed to be able to access the site via its two arterial road frontages.

9 Parking

9.1 Parking Supply

The site provides 93 bicycle spaces (0.66 spaces per unit), 30 tenant vehicle parking spaces (0.23 spaces per unit
after the first 12), and 13 visitor vehicle parking spaces. The site is seeking a parking exemption to permit the site
to provide parking below the zoning by-law minimum parking provisions for 58 tenants spaces. The visitor and
bicycle parking minimum parking requirements are being met. All parking is located underground across two
levels. The trip forecasts from the site, based on the surrounding area of the City, support the decreased parking
rate and would serve the estimated auto travel to and from the site during peak hours.

9.2 Spillover Parking

Examining the trip generation presented in Section 5.1, based upon existing area mode shares, primary auto trips
generated by the proposed development are 33 two-way AM auto trips, and 37 two-way PM auto trips. Given
that the site is proposing a total of 30 tenant parking spaces and 13 visitor parking spaces, it is assumed that the
parking demand will be satisfied even with the reduced parking rate for tenant parking. Notwithstanding the
alignment of the modal share targets and proposed parking rates, there is a potential spillover effect from the
tenant parking.

A review of the Centretown LAPS, over 600 spaces off-street parking spaces are provided within 400 metres of
the site and were noted to have available capacity throughout the week. The on-street parking is generally limited
to two-hours and are also noted to have residual capacity to support spill over parking. The weekends are noted
to have reduced capacity during Saturdays and Sunday morning.

Overall, while the site is anticipated to meet the parking demands generated by the type of development in this
area of the City, the surrounding area is expected to be able to support minimal amount residual parking demands
from the site. Additionally, the marketing of the site and TDM measures should promote non-auto travel and
limited parking for residents.

10 Boundary Street Design

Table 15 summarizes the MMLOS analysis for the boundary streets of O’Connor Street and Somerset Street West.
The existing and future conditions for both streets will be the same and are considered in one row. The boundary
street analysis is based on the designation of “General Urban Area” for O’Connor Street and Traditional Mainstreet
for Somerset Street W. The MMLOS worksheets has been provided in Appendix H.

Segment Pedestrian LOS Bicycle LOS Transit LOS Truck LOS
PLOS Target BLOS Target TLOS Target TrLOS Target

O’Connor Street C C A C N/A N/A C D

Somerset Street W A B E C N/A N/A B D

The boundary streets will meet MMLOS targets for all but the bicycle LOS on Somerset Street W due to mixed
traffic conditions. To meet targets, Somerset Street W would require a curbside bike lane, however limited
opportunity exists for improvements within the corridor given right of way constraints. Given the limits of the site
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frontage, the performance of cycling facilities for the greater Somerset Street W corridor context should be
investigated by the City to determine an appropriate treatment.

Crowding PLOS is not considered in the PLOS due to the excessively high-volume threshold. At the lowest
threshold given, of 250 pedestrians per hour, the minimum effective sidewalk width required to achieve LOS A
would be 3.0 metres, whereby nearly any sidewalk considered for installation in the City would not be able to
meet this target.

11 Access Intersections Design

11.1 Location and Design of Access
The site will access the one-way southbound O’Connor Street via a right-in/right-out access at the northernmost
extent of the site.

11.2 Intersection Control
Based upon the projected volumes, the site access will have stop-control on the minor approach. No further traffic
control is necessary to address operational issues.

11.3 Access Intersection Design

11.3.1 2024 and 2028 Future Total Access Intersection Operations

The 2024 and 2028 future total intersection volumes are illustrated in Figure 11 and the access intersection
operations are summarized below in Table 16. The level of service is based upon HCM average delay for
unsignalized intersections. The synchro worksheets have been provided in Appendix .
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/c Delay Q(95%) LOS v/c Delay Q(95%)
Site Access at EBR B 0.04 10.5 0.8 B 0.03 13.2 0.8
O’Connor Street SBT/R - - - - - - - -
Unsignalized Overall A - 04 - A - 0.2 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue

PHF =1.00 # = queue exceeds storage or mid-block length

The access intersection on the 2024 and 2028 future total horizons operates well. No capacity issues are noted.

11.3.2 Access Intersection MMLOS

As the access intersection will be unsignalized, no access intersection MMLOS analysis has been performed.

11.3.3 Recommended Design Elements
It is noted that the site plan’s access is not providing the required three-metre offset from the property line and

the development is seeking an exemption to the private approach by-law. A 3.5-metre setback from the near edge
of the sidewalk for any structure on the shared property line to maintain adequate sight lines between accesses
and pedestrian facilities is recommended. For the length of this setback, it is recommended that any structure be
either transparent or be no higher than 0.75 metres. No other access intersection design elements are proposed

outside of the typical private approach considerations.
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12 Transportation Demand Management

12.1 Context for TDM

The mode shares used within the TIA represent the unmodified district shares with a 20% transit share. The site
further proposes a parking rate of 0.21 spaces per unit which should act as a constraint on the auto mode share.
Given the site context, supportive TDM measures aimed at increasing walk and bicycle modes should additionally
be of specific emphasis.

The subject site is within the Somerset Traditional Mainstreet Design Priority Area.

The total number of bedrooms is 176 across 98 studio and one-bedroom units and 39 two-bedroom. No age
restrictions are noted.

12.2 Need and Opportunity
The foregoing analysis conservatively assumes a near equal number of primary auto trips and parking spaces,
which reduces the risk of an increase in auto mode share above the area targets.

12.3 TDM Program
The “suite of post occupancy TDM measures” has been summarized in the TDM checklists for the residential land
uses. The checklist is provided in Appendix J. The key TDM measures recommended include:

e Display local area maps with walking/cycling access routes and key destinations at major entrances

e Display relevant transit schedules and route maps at entrances

e Provide a multimodal travel option information package to new residents

e Inclusion of a 1-month Presto card for first time new apartment rental, with a set time frame for this offer
(e.g. 6-months) from the initial opening of the site

e Unbundle parking cost from purchase or rental costs

13 Transit
13.1 Route Capacity

In Section 5.1 the trip generation by mode was estimated, including an estimate of the number of transit trips that
will be generated by the proposed development. Table 17 summarizes the transit trip generation.

Travel Mode Mode Share AM Peak Period PM Peak Period
In Out Total In Out Total
H 0,
Transit 20% 4 14 19 13 8 21

The proposed development is anticipated to generate an additional 19 AM peak hour transit trips and 21 PM peak
hour transit trips. Of these trips, 14 outbound AM trips and 13 inbound PM trips are anticipated. From the trip
distribution found in Section 5.2, these values can be further broken down.

Site-generated outbound AM transit trips break down to one trip north, five trips south, four trips east, and four
trips west. Trips to the east will be made by either travelling north or south from the site, and trips to the west
can be made via the route #11. As twelve buses per hour travel north, eight travel south and four travel west
during peak hours, the resultant average increase in ridership per bus would be on the order of a single rider per
route per bus.
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Site-generated inbound PM trips break down to one trip north, five trips south, three trips east, and four trips
west. As in the AM peak direction, with the same route assumptions applied, the average increase in ridership per
bus would be on the order of a single rider per route per bus. Therefore, no change to area transit is anticipated
to be required.

13.2 Transit Priority
No transit priority is required explicitly for this study.

14 Network Intersection Design

14.1 Network Intersection Control
No change to the existing signalized control is recommended for the network intersections.

14.2 Network Intersection Design

14.2.1 2024 and 2028 Future Total Network Intersection Operations

The 2024 and 2028 future total network intersection operations are summarized below in Table 18. The level of
service for signalized intersections is based on HCM 2010 v/c calculations for individual lane movements and HCM
2000 v/c calculations for the overall intersection. The synchro worksheets have been provided in Appendix I.

Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q(95%) LOS v/C Delay Q(95%)
EBL/T B 0.62 27.7 62.3 B 0.61 27.2 62.2
EBR A 0.23 209 17.6 A 0.27 21.0 22.2
Bank Street at WBL A 0.10 8.9 m2.5 A 0.25 15.1 m6.7
Somerset Street W WBT/R A 0.32 9.7 13.9 A 0.46 16.3 m32.4
Signalized NBT/R A 0.49 13.8 57.2 A 0.36 11.9 38.6
SBT/R A 0.18 10.0 20.6 A 0.43 12.8 48.9
Overall A 0.54 16.8 - A 0.50 17.2 -
, EBT/R A 0.46 16.8 41.1 B 0.66 441 77.0
gofi:’:r';:: ::::::3; WBL/T A 0.36 246  m45.2 A 0.55 18.2 29.3
. . SB A 0.47 15.9 45.2 C 0.75 19.2 89.0
Signalized
Overall A 0.45 17.8 - C 0.71 24.1 -
Metcalfe Street at EBL/T A 0.59 18.6 42.5 A 0.52 20.0 m42.6
Somerset Street W WBT/R A 0.57 22.1 58.2 A 0.44 18.4 42.6
. . NB B 0.65 17.0 62.8 A 0.48 135 37.8
Signalized
Overall B 0.62 18.1 - A 0.50 15.6 -
O’Connor Street at EBT/R A 0.30 17.7 19.8 A 0.47 21.8 31.1
Gilmour Street SBL/T A 0.34 3.2 134 B 0.61 5.1 17.3
Signalized Overall A 0.31 5.1 - A 0.55 7.0 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The network intersections for the 2024 and 2028 future total horizon continue to operate well, and similarly to
the 2024 and 2028 future background conditions. No new capacity issues are noted.

14.2.2 Network Intersection MMLOS

Table 19 summarizes the MMLOS analysis for the study area network intersections below. The existing and future
conditions for both intersections will be the same and are considered in one row. The intersection analysis is based
on the designation of “Traditional Mainstreet” for the Somerset Street W at Bank Street and Somerset Street W
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at O’Connor Street intersections, and for “General Urban Area” for the Gilmour Street at O’Connor Street
intersection and for the policy area of “Within 300m of a school” for the Somerset Street W at Metcalfe Street
intersection. The MMLOS worksheets has been provided in Appendix H.

Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS
PLOS Target BLOS Target TLOS Target TrLOS Target ALOS Target

Intersection

Somerset Street W at

O’Connor Street B B ¢ ¢ N/A N/A E D ¢ D
Somerset Street W at C B F C D D F D A D
Bank Street
Somerset Street W at
Metcalfe Street B A E ¢ N/A N/A D D B E
il
Gilmour Street at B C B C N/A N/A  N/A  N/A A D

O’Connor Street

The MMLOS targets will not be met for the pedestrian and bicycle LOS at the intersection of Somerset Street W
and Bank Street and the intersection of Somerset Street W and Metcalfe Street.

To meet pedestrian LOS targets at both intersections, the roadways would need to be narrowed to no more than
two lanes on all approaches.

To meet bicycle LOS targets, the eastbound approach at the intersection of Somerset Street W and Bank Street
would require a configuration where cyclists do not have to shift left of the right-turning lane, such as a protected
crossing, and the northbound approach at the intersection of Somerset Street and Metcalfe Street would require
a two-stage left turn.

Truck LOS targets are not being met at the intersections of Somerset Street W at O’Connor Street and Somerset
Street W and Bank Street. To meet targets, the southbound approach at the intersection of Somerset Street W
and O’Connor Street and the eastbound and westbound approaches at the intersection of Somerset Street W and
Bank Street would require either an additional receiving lane, or a greater than 15-metre effective turning radius.
Given the trade-offs with pedestrian LOS and the downtown context, it is recommended that these mitigations
not be implemented.

All other MMLOS targets are being met for the study area network intersections.

Pedestrian delay LOS is not considered in the PLOS calculation as it is not a suitable metric for the assessment of
pedestrian LOS as formulated. This exclusion is consistent with City direction since 2015, and no alternative
methodology has been provided for its assessment.

14.2.3 Recommended Design Elements
No study area intersection design elements are proposed as part of this study.

15 Summary of Improvements Indicated and Modifications Options
The following summarizes the analysis and results presented in this TIA report:

Proposed Site and Screening

e The proposed site includes 140 apartment dwelling units and 2,645 ft? of ground floor commercial space
e The site access is proposed as being right-in/right-out onto O’Connor Street
e The development is proposed to be completed as a single phase by 2024

: CGQ
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e The Trip Generation, Location and Safety triggers were met for the TIA Screening
e This report accompanies a zoning by-law amendment and site plan

Existing Conditions

e (O’Connor Street, Somerset Street, Bank Street, and Metcalfe Street are arterial roads in the study area

e Sidewalks are provided on both sides of the study area roadways

e Two-way curb-separated bike lanes are on O’Connor Street, curb-separated bike lanes are on Laurier
Avenue W, O’Connor Street, Metcalfe Street, Laurier Avenue W, and Somerset Street W are spine routes,
and Bank Street and Elgin Street are local routes

e The high volumes on roadways produced elevated number of collisions at the intersection of Somerset
Street W at O’Connor Street, however no collision type is overly represented

e Study area intersections operate well, with some queuing noted at the intersection of O’Connor Street
and Somerset Street during the PM peak hour

Development Generated Travel Demand

e The proposed development is forecasted produce 94 two-way people trips during the AM peak hour and
108 two-way people trips during the PM peak hour

e Of the forecasted people trips, 33 two-way trips will be vehicle trips during the AM peak hour and 37 two-
way trips will be vehicle trips during the PM peak hour based on a 35% auto mode share

e Of the forecasted trips, 10% are anticipated to travel north, 35% south, 25% east, and 30% to travel west

Background Conditions

e The background developments were explicitly included in the background conditions, where from
examination of the TRANS model, no growth was anticipated between existing conditions and 2031
e The study area intersections at both future horizons will operate similarly to the existing conditions

Development Design

e Bicycle parking is located internal to the building and auto parking will be underground across two parking
levels

e Hard surface connections will be made along both site frontages to surrounding pedestrian facilities

e Thessite plan’s access is not achieving the three-metre setback from the adjacent property line prescribed
by the private approach by-law and the development is seeking an exemption

e The adjacent property’s right-in/right-out driveway abuts the property line on its side, accessing a single
parking space and a garbage storage area

e The development and adjacent accesses would be in limited conflict, and a setback of 3.5 metres from
the near edge of the sidewalk is proposed for the wall separating the properties, where through the
setback the structure be either transparent or the maximum height of the wall be 0.75 metres

e Garbage collection will either be via the site driveway or on O’Connor Street and emergency services are
assumed to be able to access the site via its two arterial road frontages

Parking

e The site proposes bicycle parking at a rate of 0.66 spaces per unit for 93 spaces, tenant parking at a rate
of 0.23 spaces after the first twelve units, for a total of 30 spaces, and visitor parking at 13 spaces
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Minimum visitor and bicycle parking provision rates are being met, and the site is proposing tenant
parking at a deficit from the minimum of 28 spaces for which the development is seeking an exemption
The proposed parking rate is supported by the forecasted trips and estimated site auto travel

Residual capacity is noted in the surrounding area for private, paid, off-street, and on-street parking
supply and can accommodate any minimal spillover parking from the site

Boundary Street Design

The boundary streets will not meet bicycle MMLOS targets on Somerset Street W due to the mixed traffic
conditions

Limited opportunity for BLOS improvement exists due to corridor constraints, and the City should
investigate treatment options for the greater corridor context

Access Intersections Design

DM

Transit

The site access is proposed as being right-in/right-out onto O’Connor Street and as being stop-controlled
on the minor approach with O’Connor Street operating as a free flow corridor

The access intersection operations perform well at both horizons

The site is seeking an exemption for its access that does not provide minimum setbacks from the property
line

A 3.5-metre setback from the near edge of the sidewalk for any visual obstructions along the shared
property line is recommended as part of access intersection design

The site proposes providing parking at a rate commensurate with primary auto trip generation, and
therefore, transit and active mode shares are likely to be achieved
Supportive TDM measures to be included within the proposed development should include:
o Display local area maps with walking/cycling access routes and key destinations at major
entrances
o Display relevant transit schedules and route maps at entrances
o Provide a multimodal travel option information package to new residents
o Inclusion of a 1-month Presto card for first time new townhome purchase and apartment rental,
with a set time frame for this offer (e.g. 6-months) from the initial opening of the site
o Unbundle parking cost from purchase or rental costs

The site is anticipated to generate 14 outbound AM transit trips and 13 inbound PM transit trips
Average site-generated ridership increases would translate to approximately one additional rider per bus
per route in the area, thus no change is transit service is anticipated as being required

No specific transit priority measures were considered as part of this development

Network Intersection Design

@i

Generally, the network intersections will operate well at the future total horizons, where no capacity
issues are noted

The MMLOS targets will not be met for the pedestrian LOS and bicycle LOS at the intersections of Somerset
Street W at Bank Street and Somerset Street W at Metcalfe Street intersections and for the truck LOS at
the intersections of Somerset Street W at O’Connor Street and Somerset Street W and Bank Street

CGH Page 26
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e Pedestrian LOS cannot be met with the existing approach geometries of the intersections
e The Somerset Street W at Bank Street intersection would require an approach where cyclists do not need
to shift left of the right-turn lane, and the Somerset Street W at Metcalfe intersection would require a

two-stage left turn
e Any mitigation aimed at meeting truck LOS would negatively impact pedestrian LOS, and given the
downtown context, such treatments are not recommended

16 Conclusion
It is recommended that, from a transportation perspective, the proposed development applications proceed.

Prepared By: Reviewed By:

A.J. HARTE
100149314

John Kingsley, EIT Andrew Harte, P.Eng.
Transportation Engineering Intern Senior Transportation Engineer

(5CeH Page 27



Appendix A

TIA Screening Form and PM Certification Form

(5ceH



C G H 13 Markham Avenue
1 TRANSPORTATION Ottawa ON K2G 371

City of Ottawa 2017 TIA Guidelines Date: 15-Sep-20
Step 1 - Screening Form Project Number: 2020-27
Project Reference: 311 Somerset

1.1 Description of Proposed Development

Municipal Address 311 Somerset Street W, 234-236 O'Connor Street
Description of Location Lots 5 and 41, Registered Plan 12281

Land Use Classification TM[2185], R5B[482] F(3.0)

Development Size 16-Storey, 139-Unit Aartment Building

Accesses One right-in-right-out access onto O'Connor St
Phase of Development One phase

Buildout Year 2024

TIA Requirement | Full TIA Required

1.2 Trip Generation Trigger

Land Use Type Townhomes or apartments
Development Size 139 Units
Trip Generation Trigger Yes

1.3 Location Triggers

Does the development propose a new driveway to a boundary street that is

designated as part of the City’s Transit Priority, Rapid Transit or Spine Yes

Bicycle Networks? O'Connor Street Spine Route

Is the development in a Design Priority Area (DPA) or Transit-oriented Yes Somerset Traditional

Development (TOD) zone? Mainstreet, Downtown Ottawa
Urban Design Strategy

Location Trigger Yes

1.4. Safety Triggers

Are posted speed limits on a boundary street 80 km/hr or greater? No

Are there any horizontal/vertical curvatures on a boundary street limits

No
sight lines at a proposed driveway?

Is the proposed driveway within the area of influence of an adjacent traffic
signal or roundabout (i.e. within 300 m of intersection in rural conditions, Yes

Intersection of Somerset Street
or within 150 m of intersection in urban/ suburban conditions)?

W & O'Connor Street
Is the proposed driveway within auxiliary lanes of an intersection? No
Does the proposed driveway make use of an existing median break that No
serves an existing site?
Is there is a documented history of traffic operations or safety concerns on Yes

the boundary streets within 500 m of the development?
Does the development include a drive-thru facility? No
Safety Trigger Yes




((Qitawa

TIA Plan Reports

On 14 June 2017, the Council of the City of Ottawa adopted new Transportation Impact
Assessment (TIA) Guidelines. In adopting the guidelines, Council established a requirement
for those preparing and delivering transportation impact assessments and reports to sign a
letter of certification.

Individuals submitting TIA reports will be responsible for all aspects of development-related
transportation assessment and reporting, and undertaking such work, in accordance and
compliance with the City of Ottawa’s Official Plan, the Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines.

By submitting the attached TIA report (and any associated documents) and signing this
document, the individual acknowledges that s/he meets the four criteria listed below.

CERTIFICATION

1. | have reviewed and have a sound understanding of the objectives, needs and
requirements of the City of Ottawa’s Official Plan, Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines;

2. | have a sound knowledge of industry standard practice with respect to the preparation
of transportation impact assessment reports, including multi modal level of service
review;

3. | have substantial experience (more than 5 years) in undertaking and delivering
transportation impact studies (analysis, reporting and geometric design) with strong
background knowledge in transportation planning, engineering or traffic operations;
and

4. | am either a licensed! or registered? professional in good standing, whose field of
expertise [check ' appropriate field(s)] is either transportation engineering v or

transportation planning O.

12 License of registration body that oversees the profession is required to have a code of conduct and
ethics guidelines that will ensure appropriate conduct and representation for transportation planning
and/or transportation engineering works.

City Of Ottawa Ville d'Ottawa

Infrastructure Services and Community Services d 'infrastructure et Viabilité des
Sustainability collectivités

Planning and Growth Management Urbanisme et Gestion de la croissance
110 Laurier Avenue West, 4th fl. 110, avenue Laurier Ouest

Ottawa, ON K1P 1J1 Ottawa (Ontario) K1P 1J1

Tel. : 613-580-2424 Tél. : 613-580-2424

Fax: 613-560-6006 Télécopieur: 613-560-6006



Dated at __ Ottawa this__ 20 day of September

(City)

Name: Andrew Harte

(Please Print)

Professional Title: Professional Engineer

, 2018.

L By
Signature of Indiv%w%é that’s/he meets the above four criteria

Office Contact Information (Please Print)

Address: 13 Markham Avenue

City / Postal Code: Ottawa / K2G 371

Telephone / Extension: (613) 697-3797

E-Mail Address: Andrew.Harte@CGHTransportation.com

TIS REPORTS-PreQualification Letter/rc




Appendix B

Turning Movement Counts
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Synchro Intersection Worksheets — Existing Conditions
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Appendix D

Collision Data
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Accident Date
2017-06-21
2017-06-22
2017-07-23
2017-11-23
2016-01-22
2015-04-02
2015-08-28
2015-02-25
2015-03-02
2015-05-07
2015-12-16
2014-11-06
2018-05-17
2018-09-18
2017-06-17
2017-05-05
2017-09-14
2017-03-09
2016-05-02
2016-03-14
2016-01-14
2016-08-17
2016-02-11
2016-08-25
2016-12-04
2015-03-05
2015-04-13
2015-11-27
2015-08-14
2014-06-11
2014-06-28
2014-01-01
2014-01-28
2014-11-23
2018-08-31
2018-09-26
2018-12-19
2017-11-09
2016-10-21
2016-09-09
2016-01-03
2014-04-13
2014-05-08
2018-12-10
2018-12-13
2016-10-07
2016-03-05
2016-12-07
2015-08-03
2015-12-10
2014-05-07
2016-04-12
2016-02-25
2014-10-24

Accident Year

Accident Time
16:13
10:58
2:54
21:47
19:41
16:33
10:50
9:30
19:32
16:00
16:36
12:43
17:46
11:40
0:12
18:31
23:00
15:18
12:36
17:28
10:10
11:32
14:26
17:15
2:59
16:40
21:01
18:39
17:36
17:26
2:06
0:42
8:34
9:26
16:36
17:25
11:41
12:10
12:04
1318
21:29
15:00
10:04
11:45
16:30
17:06
1:57
20:26
0:45
10:06
16:30
16:38
15:34
11:18

Location

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST

COOPER ST @ O'CONNOR ST (0006954)

COOPER ST @ O'CONNOR ST (0006954)
O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST

O'CONNOR ST @ SOMERSET ST (0002690)
O'CONNOR ST @ SOMERSET ST (0002690)
O'CONNOR ST @ SOMERSET ST (0002690)
O'CONNOR ST btwn COOPER ST & SOMERSET ST W
O'CONNOR ST btwn COOPER ST & SOMERSET ST W/
O'CONNOR ST btwn COOPER ST & SOMERSET ST W/
O'CONNOR ST btwn COOPER ST & SOMERSET ST W
O'CONNOR ST btwn COOPER ST & SOMERSET ST W
O'CONNOR ST btwn COOPER ST & SOMERSET ST W/

O'CONNOR ST btwn COOPER ST & SOMERSET ST W (__37A34V)
O'CONNOR ST btwn COOPER ST & SOMERSET ST W (__3ZA34V)

SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn BANK ST & O'CONNOR ST
SOMERSET ST W btwn O'CONNOR ST & METCALFE ST
SOMERSET ST W btwn O'CONNOR ST & METCALFE ST
SOMERSET ST W btwn O'CONNOR ST & METCALFE ST

Environment Condition

01-Clear
01-Clear
01-Clear
01-Clear

Light
01 - Daylight
01 - Daylight
07 - Dark
07 - Dark
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
05 - Dusk
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
07 - Dark
07 - Dark
01 - Daylight
01 - Daylight
07 - Dark
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
05 - Dusk
01 - Daylight
07 - Dark
07 - Dark
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight

Traffic Control
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
10 - No control
10 - No control
10 - No control
10- No control
10 - No control
10 - No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10~ No control
10 - No control
10- No control
10- No control

Traffic Control Condition

Classification Of Accident

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03 -P.D. only

02 - Non-fatal injury

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03 -P.D. only

02 - Non-fatal injury

02 - Non-fatal injury

02 - Non-fatal injury
03 -P.D. only

02 - Non-fatal injury

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only
03-P.D. only

Initial Impact Type
05 - Turning movement
04 - Sideswipe
04 - Sideswipe
04 - Sideswipe
04 - Sideswipe
04 - Sideswipe
04 - Sideswipe
05 - Turning movement
05 - Turning movement
02-Angle
05 - Turning movement
04 - Sideswipe
05 - Turning movement
02-Angle
07 - SMV other
05 - Turning movement
05 - Turning movement
05 - Turning movement
02 - Angle
02-Angle
04 - Sideswipe
03 - Rear end
99 - Other
04 - Sideswipe
03 - Rear end
03 - Rear end
07 - SMV other
05 - Turning movement
02-Angle
04 - Sideswipe
07 - SMV other
05 - Turning movement
05 - Turning movement
02-Angle
03 - Rear end
03 - Rear end
04 - Sideswipe
04 - Sideswipe
02 - Angle
04 - Sideswipe
06 - SMV unattended vehicle
04 - Sideswipe
06 - SMV unattended vehicle
04 - Sideswipe
06 - SMV unattended vehicle
07 - SMV other
01 - Approaching
04 - Sideswipe
05 - Turning movement
07 - SMV other
99 - Other
07 - SMV other
02-Angle
03 - Rear end

Road Surface Condition

s

s

2

01-Dry

3 - Loose snow

01-Dry
02-Wet
01-Dry
01-Dry
01-Dry
02- Wet
02 - Wet
01-Dry
02- Wet
01-Dry
02 - Wet
04-Slush

01-Dry

3 - Loose snow

01-Dry
02- Wet
01-Dry

- Packed snow
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TRANS Regional Model
Version 2.15 - Assigned June 16, 2020
AM Peak Hour Total Traffic Volume

Somerset Street W Growth Rate

2011 Model - Basecase
N/A

User Initials: TIMW

Plot Prepared: September 17, 2020 TR ANS
EMME Scenario: 21711

Legend

AM Peak Hour Total Traffic Volume N

o 3000 4000 3000

1000 200

Distance (m)
100 200 300 400 500

The TRANS model is continuously refined & maintained, and all
information is provided in good faith. However, model outputs are provided
“as is”, and no warranty or guarantee is provided as to the accuracy,
reliability or reasonableness of the results. In using this data, y ou agree to
accept any and all risks arising from any incorrect, incomplete, or
misleading information.

Recipients are required to use caution and professional judgement in using
and interpreting model outputs. In particular, caution should be used
when focusing on a geographically limited area (such as a single road or
intersection), as the model is primarily designed to simulate regional-scale
phenomena and has been calibrated at a regional level.

As general good practice, it is recommended that the user confirm the
network coding within the area of interest, and compare base y ear forecasts
against traffic count data to assess the extent to which the model may be
over- or under-estimating the travel demand.




158

975

2\&

©

A

TRANS Regional Model

Version 2.15 - Assigned June 16, 2020
AM Peak Hour Total Traffic Volume
Somerset Street W Growth Rate

\ 2031 Model - Basecase

N/A

User Initials: TIMW

Plot Prepared: September 17, 2020 TR ANS
EMME Scenario: 21711

Legend

AM Peak Hour Total Traffic Volume

o 4000 5000

1000 2000 _300

Distance (m)
100 200 300 400 500

The TRANS model is continuously refined & maintained, and all
information is provided in good faith. However, model outputs are provided
“as is”, and no warranty or guarantee is provided as to the accuracy,
reliability or reasonableness of the results. In using this data, you agree to
accept any and all risks arising from any incorrect, incomplete, or
misleading information.

Recipients are required to use caution and professional judgement in using
and interpreting model outputs. In particular, caution should be used
when focusing on a geographically limited area (such as a single road or
intersection), as the model is primarily designed to simulate regional-scale
phenomena and has been calibrated at a regional level.

As general good practice, it is recommended that the user confirm the
network coding within the area of interest, and compare base y ear forecasts
against traffic count data to assess the extent to which the model may be
over- or under-estimating the travel demand.
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180 Metcalfe Street Apartment Development

390 Bank Street Transportation Impact Assessment
TIA Strategy Report
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Transportation Impact Assessment 70 Gloucester Street & 89-91 Nepean Street

Figure 2: Existing Traffic Volumes
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Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation
Scenario Existing and Future Conditions
Comments

INTERSECTIONS

Crossing Side
Lanes
Median

Conflicting Left Turns
Conflicting Right Turns

Right Turns on Red (RToR) ?
Ped Signal Leading Interval?
Right Turn Channel

Corner Radius

Crosswalk Type

NORTH
3
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR allowed
No
No Right Turn

No Right Turn

Std transverse
markings

Project
Date

2020-27 311 Somerset

2020-12-10

Somerset St W at O'Connor St

SOUTH
3
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR prohibited
No
No Channel

3-5m
Std transverse
markings

EAST WEST
0-2 3
No Median-24m  No Median-2.4 m

Permissive

No right turn Permissive or yield

control
RTOR prohibited RTOR allowed
Yes Yes
No Right Turn No Channel
No Right Turn 3-5m
Textured/coloured  Textured/coloured
pavement pavement

No left turn / Prohib.

NORTH
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR prohibited
Yes
No Channel

3-5m
Std transverse
markings

Somerset St W at Bank St

SOUTH
3
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR prohibited
Yes
No Channel

5-10m

Std transverse
markings

EAST
3
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR prohibited
Yes
No Channel

5-10m

Std transverse
markings

WEST
4
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR prohibited
Yes
No Channel

5-10m

Std transverse
markings

NORTH
3
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR prohibited
No
No Channel

0-3m
Std transverse
markings

Unlocked Rows for Replicating

Somerset St W at Metcalfe St

SOUTH
3
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR allowed
No
No Right Turn

No Right Turn

Std transverse
markings

EAST
3
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
No
No Right Turn

No Right Turn

Std transverse
markings

WEST
3
No Median - 2.4 m

Permissive

No right turn

RTOR prohibited
No
No Channel

3-5m
Textured/coloured
pavement

NORTH
3
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR prohibited
No
No Right Turn

No Right Turn

Zebra stripe hi-vis
markings

Gilmour St at O'Connor St

SOUTH
3
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR prohibited
No
No Channel

3-5m

Zebra stripe hi-vis
markings

EAST
0-2
No Median - 2.4 m

Permissive

No right turn

RTOR prohibited
Yes
No Right Turn

No Right Turn

Zebra stripe hi-vis
markings

WEST
0-2
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR allowed
Yes
No Right Turn

No Right Turn

Std transverse
markings

PETSI Score

Cycle Length

Effective Walk Time

93

75

108 85

60

76

84

67

76

93

88

83

99

86

108

110

Average Pedestrian Delay

Approach From

Bicycle Lane Arrangement on Approach

Right Turn Lane Configuration

Right Turning Speed

Left Turn Approach

Operating Speed

Effective Corner Radius

Number of Receiving Lanes on Departure
from Intersection

NORTH

Curb Bike Lane,
Cycletrack or MUP

Not Applicable

Not Applicable

2-stage, LT box

> 50 to < 60 km/h

SOUTH

Curb Bike Lane,
Cycletrack or MUP

Not Applicable

Not Applicable

2-stage, LT box

> 50 to < 60 km/h

No lane crossed

2-stage, LT box

> 50 to < 60 km/h > 50 to < 60 km/h

Average Signal Delay |

10-15m <10m <10m <10m <10m
1 22 1 1 22

No lane crossed

> 40 to < 50 km/h

<20 sec

No lane crossed

> 40 to < 50 km/h

<20 sec

No lane crossed

> 40 to < 50 km/h

< 30 sec

WEST

Mixed Traffic

>50m

<25 km/h

No lane crossed

> 40 to < 50 km/h

One lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

NORTH

Curb Bike Lane,
Cycletrack or MUP

Not Applicable

Not Applicable

No lane crossed

<40 km/h

SOUTH

Curb Bike Lane,
Cycletrack or MUP

Not Applicable

Not Applicable

VVolume to Capacity Ratio 0.71-0.80 0.0-0.60 0.61-0.70 0.0-0.60



Multi-Modal Level of Service - Segments Form

Consultant
Scenario
Comments

SEGMENTS

CGH Transportation Project 2020-27 311 Somerset

Existing and Future Conditions Date 2020-12-10

O'Connor Somerset Section

Street A p 5 3

Sidewalk Width 22m 22m
Boulevard Width 05-2m 05-2m
Avg Daily Curb Lane Traffic Volume > 3000 <3000
Operating Speed > 50 to 60 km/h | > 50 to 60 km/h
On-Street Parking yes no

Effective Sidewalk Width
Pedestrian Volume

Physically
Separated

Type of Cycling Facility Mixed Traffic

Number of Travel Lanes 2-3 lanes total

Operating Speed = 50 to 60 km/h

Bike Lane (+ Parking Lane) Width

Bike Lane Blockages

Median Refuge Width (no median = < 1.8 m)
No. of Lanes at Unsignalized Crossing < 3lanes
Sidestreet Operating Speed <40 km/h

< 1.8 mrefuge

Facility Type

Friction or Ratio Transit:Posted Speed

Truck Lane Width
Travel Lanes per Direction




Appendix |
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Appendix J

TDM Checklist

(5ceH



suonduoasap ppe

g pasodoud j1 }23y9

S O

(seweb ‘spaou0d ‘sjeAnsa)

Joy "B9) puewap ansas 0} Ayoeded Jo Ayjenb jusioyns
19}40 jJouued odsuel] DO UBYM 8DIAISS B)INYS SPIAOIH
eAeu] I0JISIA

(spuaxaam ‘sabueyd Yiys

Jo} "6°8) puewap anias 0} Ayoedend Jo Ayjenb jusioiyns
J19J40 Jouued odsuel] DO UBYM 82IAISS B)INYS SPIAOIH
[eAel) Jepnuwiio)

9DIAISS }Isuel) djeAld

(seweb ‘spaou0d ‘s|eAnsa) Joy "6'a) saoinies

JIsuels) paoueyua apirold 0} odsuel] DO UM Joelu0D
[oA.1} JOJISIA

(spuayoam ‘sabueyo yiys Jo} "6°9) saoinles

Jsues) paoueyua apiroid 0} odsuel] DO UM JoeluoD
[eAel) Jepnwiio)

991AJaS Jisuel} o1jgnd pasueyug

(seweb ‘spaouod ‘sieansay Joy "6a) syaxon

0 2oud ul auey Jisuel) Aep-swes Jo uoisnjoul sbuesry
[oA.1} JOJISIA

soakojdws Ag seseyoind

ssed Jisuel} Ajyjuow asinquilas 1o dzIpIsqnsg

}JISUBJ} BSN 0} SI9INWILWIOD

abeInoous 0} spied O 1S3Hd papeojad Jayo

ORI} IBINUILIOD

S9A13USDUI dJe) JISued |

SOoUBJLUD
Je AejdsIp UonEWIOUI [BALLIE SWI}-|EDI DPIAOIH
uopewoul

QLS pue odsuei] DO O} SHul| UIUO BPIAOIH

SoUBNUD
Je sdew 8jnoJ pue se|Npayos Jisuel) Jueasjal Aejdsiq

uojjewojul Jsues |
LISNVYL

LEINEL:)

S
©

N
@
e}

e N
< <
© )

¥3aiiag

LEINEL:)

-
“
o)

“
©

@
N
e}

LEINEL:)

fAAS _ LEINEL:)

1'ze LEINEL:)

ce

e'e ¥3aiiag

(seweb ‘spaouod
‘sjeansay 1oy “6-9) Alddns paxiy spasoxs puewap usym
O sjuana olignd Bunp Buiied ayiq }9jeA aIndas a0 L'€'Z REINEL:]

8.} IOJISIA
Bupjied ayiq j9leA €T
S9SIN0D B)IS-}JO BZ|pISqns
O 10 ‘SI9INWWIOD 10} $8SIN0D Bul[oAD B)is-uo Jol0  1'2'Z RAREIEL]
[eAB1) JOINUILIOD

Bulures) s|ys apphalg  z'z
$9oUBJUS Jofew Je suoneunsap Asy pue sajnol
B ssa00e Bujjoho/Bupyiem yym sdew ease [eoo| Aeydsig L1z

suonjeunsap %@ sajnod BuljoAa/Bunjjem uo uonewoju] g
ONITOAD ANV ONIMTIVM 2T

SpuawdojoAap [enuapisel-uop :sainseaw NdL

emeno jo Ao

(£10zZ 8Unr 0g) 0°L UOISIBA
Is1PjodYQ sainses|y NAL

ssaiboud yoeuy 0}
pue ‘suopnjos pue sabus|ieyod ‘sapnyipe ‘sinoineyaq
O pajejal-|aaes) Ajyuapl 0} skaains oipousad onpuo) L'z L REINEL:|
sAanins [oAel] 7L

10}BUIPIO0D [BUIBIXD
[]  ueyum}oesuUOd IO ‘J0JeuIpIood [eulsjul ue sjeubisag L'|'| e
Jojeulpiood weiboid |}

ININIOVNVIN AVHOOd™d NAL I

suonduosap ppe .
sjuswidojaAap [enuapisai-uoy :sainseaw AL

g pasodoud j1 ¥99y9H

Sapow S|geule)sns Jo asn ay) sbeinodus

0} 5|00} 9AN03Y8 A|gepuadap }Sow 8y} JO SUO S| SINSESW BY |
aouewJopad Juswdojansp azjwndo pue ‘sapow

s|qeulesns Jo siasn Joj Joddns azjwIXew pnod aInseaw ay |

s1asn s}l pue JuawdojeAsap 8y} JjBuaq pjnom sases
JSOW Ul pue ‘Aloaye pue a|qisesy Ajjesouab s| ainseaw ay |

puaba

(feLipsnpui Jo jiejad ‘feuonniisul ‘ediyo) sjuawdojers( [B1uspISay-UoN
:IsI29Y ) seanses|y INAL

(£10Z 8unr 0g) '} UoISIOA
emenQ jo Ao JSIP99YD sainsesy INAL




L

I SpUELId 9)NWWOD-PIW 10 Aep-piw
O 9Z|WIUIW O} SOOIAIOS/SOI}USWIE B)IS-UO BPINOId  |'G'8  REINEL]
[eAB1) JOINULIOD

saijluswe ajIs-uQ  G'8

| 2ouemMo|je
[0 Bunnwwoo jennau-epow ‘sjqexe) e seakojdwie 190 L'y’ EIEL]
[oARI) JOINUILIOD

SaAjUBIUI ISJNWWOY P8

| om0} Jed [euosiad e Bunq o} seakojdws Joy pasu -E
] eu aziwuiw jey) suondo [9AE1} SSBUISNG [290] SPIAOI] L€' [es

[eAed) Jejnwiwio)

suondo |oAel} Ssauisng [e207] €'

m) somaje) ebeinoous €78 ! ¥aLlas

_H_, mv_wo\sxho\sumwwwEEOommE:oo:m_N.N.w

_H_

! sinoy yJom s|qixal ebeinoouy 1°Z'8
[8Ael] Jejnuiwio)
sjuawabue.lie }JOM aAljeUIB) Y

| SI9INWWIOD
[0 Buaup-uou o} 8oinies swoy apl Aousbisws apirold
[eABl) JOINULIOD

awoy apu Asuabiawg

SOpoW d|GeUIB)SNS JO
| |el) @beinoous pue ‘Buipueisiapun pjing ‘sseusieme
O UlejUIBW 0} SBAIUSUI puE suojjowoid JaAleg  L'€ "L
[eABl) JOINULIOD

suojowold ¢/

" seafojdwa
O Buneoojai/mau o} Buluueld duy pazijeuosiad 1oyO 1'Z L Ba
[8Aed) J8nuiwio)
Bujuued duy pazijeuosiod Z'L
| (seweb ‘spaou0d ‘s|eAlsa) Joy ‘6°8) s1awoisno
| 10 SIO)ISIA Joel)e Jey) BuiSIaApE JO SUONE)IAUl
O ul uonewuojul uondo [9ABJ} [EPOWIYNW SPNJOU|
[one.} IOYSIA
- sjuepnjs pue seakojdwa Bunesojal/mau o) abesoed
B, uoljewlojul uondo [9Ael) [epownw e apinold 'L 'L olsve
[eAeJ) J8)NUILI0D
uoljewlojul [9Ae.} [epowiyniy

suonduoasap ppe

o SR e T S W spuawidojaAap [enuapisai-uoy :sainseaw AL

(£10Z 8unr 0g) '} uoIsIBA
eme}Q jo A0 ISIP|99yD sainsesy WAL

ot

O (Aunoy) Bupyed wusy-upoys Joy abieyd ¢°1°9
[oAel} IO}SIA

! sa)s
/Y| weusi-ninw je sejel ases| woiy 3500 Buppied sjpunqun Z'1°9
E, (Alyyuow ‘Apyoam ‘Ajiep) Buryied wis)-Buoj toy abiey) Lo BA <5

[eAeJ) Jgjnwiwio)
Bunjied pasiid

|oABJ) SSBUISN] [BO0]
O Joy sdiysiaquisw aseysted yim seakojdws apinoid 2'2'S
| sjueus) Aq asn Jiay) sjowoid pue ss|oIyaA
Ol aleys.Ied 8)Is-UO |[E}SUI 0} JopIAoid UM JoeNU0D  |L'Z'S
[8Aed] J8jnwiwio)
sdiysiaquiaw 1 Sa|21YaA aseysied Z'G
| |oABJ) SSBUISN] [BOO]
O  Joysdiysiequisw aleysayiq yum seshojdws epinold 2'L°G
[8Aed) Jejnuiwio)
| SIO}ISIA pue S1a)nWWod Aq asn 1o} Uole)s
Ol aleysayiq 8)is-uo [[ejsul 0} Japiroid Yim JoeAuUOD LG
sdiysiaquiaw @ suoljejs aleysayig

SI9)NWWOD
O aoue)sip-Buo| Joj 8o1n1es Buljooduea e apinold LS
AR} J8INUILIOD
@oIA1es [ooduep ¢
| sjoodJea
O paJa)siBal Joj s)s00 Buiyied Uo SJUNODSIP 8PINOI] L'y REEIREE]
[8Aed] Jejnwiwio)
saAiuasul aoud Bunjied joodiey zy
| W9 Yoy \apIyemen0
O Je [epod Buiyojewapls pajeslpap e apinold L'l olsva
8B} J8INWILLIOD
aoIAIes Bulysjewapry Ly

suonduoasap ppe
g pasodoud j1 ¥29y)

SspuswidojaAap [enuspisai-uoy :sainseaw NAL

(£10Z Bunr 0g) 0°L UoIsIBA
emenO 4o Ano IsIpIodYD saunsesiy NAL



el

(Apweg-ninw)
B jual Ajyjuow wouy 3s0o Bupped sjpunqun Z°L°G
(wniuwopuoa)

B aoud aseyoind wouy 3so0o Buped sjpunqun 1L
Bunjied pasiid

pazipisqns 1o 931} Jay)e

O ‘sdiysiaquisu s1eySIed )M SJUSPISal SpIN0Id 221

sjuapisal Aq asn Jjayy ajowoid pue Ss|oIydA

O a1eys.IeD 3)IS-UO |[E}SUI 0} JopIACId UM JOBIJUOD  |L'Z'Y

sdiysiaquiaw @ S3[OIYaA aleysied Zy
(Awes-ynw) pazipisqns 1o a1y Jayye

O ‘sdiysiaquiaw 81eysaiq Yjm sjuapisal apinold 'Ly

(Awes-ninw) uoneys

O aleysayIq 8)is-Uo ||ejsul 0} Japlaoid Uim JoepuoDd 'L

sdiysiaquiaw @ suolje)s aleysayig

(sunu jospewsadns
10 |lew pajnpayos ‘B8) saiunwwo ajhysay|
O 10 SBWOY SIOJUSS IO} BDIAISS BINNYS BPIN0Id L' H'E
9DIAISS }JISuel) djeAlld 'S
(uorsinipgns) sjans| Aouednoodo
Aq pajueliem aie sao1AI8s JejnBal un sadIAIeS
Jisuel) Ales apinoid o) odsues] DO YIm 3oenu0)  |Le'c B8
991AJ9S Jisuel) o1jgnd pasueyus ¢'¢
ul-anow/aseyoind souspisal uo sassed
JIsuel) A|yjuow 931y Jo Jeak suo Jses| e IO Z'2'E
JIsuel} asn 0} sjuapisal abeinoous
0} ‘u-anowyaseyoind aouapisal uo ssed jIsuel)
Alyyuow suo yum papeojeld spied O1SIHd 1BY0 L'T'€
S8AljUBdUl dlej jisuel]  Z'C
(wnjuiwopuod “Ajiwey-1ynw) seduBUd
e Ae|dsip uoljewIOUl [BALLIE SWI)-|ESI BPIAOI]  Z'L'E
(wnjujwopuod “‘Ajiwiey-1pinw) sedUBIUS Je
B sdew ajnos pue sa|Npayds JIsuel) Jueaajal Aeidsig 1L
uoljewioyul Jisuet |

53 O ]

O

suondussap ppe

5 CEea T B spuswidojaAap [enuspisay :sainseaw WAL

(£10Z 8unr 0g) '} uoIsIBA
eme}Q jo A0 ISIP|99yD sainsesy WAL

14

| S9SIN0D 9)IS-}JO 9Z|pISqns
O 10 ‘sjuepIsal 10} $8SIN0D BUIOAD B)IS-UO 18O |L'2'Z

Bujures siiys spoholg  z'z

(wniuiwopuod “Ajiwey-1pnw) seoUBUD
Jofew je suoneusep Aoy pue sejnol sseooe
B BuijoAo/bunjiem yym sdew eale [eoo| Aejdsig

suopeunsap B sajnos BuipAa/Buiyjem uo uonewopu|

ssaiboud yoeuy 0} pue
‘suoinjos pue sabus|ieyo ‘sepnyje ‘sinoineyaq
[0  pajejei-lanen Auspi 0} skeains oipouiad Jonpuod  L°Z°L

sfanins janel]  z'}

| 10}eUIPI00D [BUIBIXS UB
B" Y)IM JOBIUOD O ‘JOJRUIPIO0D [eulB)ul UE Bjeubiseq L)) Al ol |

10)eUlpI00d weiboid

suonduoasap ppe

SRt T S spuawdojaAap [enuapisay :sainseaw WAL

k']

Sapow S|geule)sns Jo asn ay) sbeinodus
0} 5|00} 8AO8Ye A|qepuadap Jsow 8y} JO BUO S| ainseaw 8y B°%
aouewJopad Juswdojansp azjwndo pue ‘sapow
s|qeuleisns Jo siasn Joj Joddns sziwixew pinod aINseaw 8yl KErNk|

s1asn s}l pue JuawdojeAsap 8y} JjBuaq pjnom sases
JSOW Ul pue ‘BA0aYe pue o|qises) A|lesousb S| ainseaw ayl [ -

puaba

(UOISIAIPQNS 1O WNIUILIOPUOD ‘Ajiwes-nw) sjuswdojers( [eluspisey
:IsI29Y9 saanses|y INAL

(£10Z Bunr 0g) 0°L UoIsIBA
emenO 4o Ano IsIpIodYD saunsesiy NAL



(zL ¢ Aojod ueld

(el 98s) a|qissod Janalaym syuawa|e ubisap Jayjo
pue ‘sapeuuo|od ‘saidoued ybnouyy uonosjold Jayyeem
Buipinoid pue ‘sdojs jisues) pue spleAnod se yons
‘ajebaibuod Aew ajdoad aiaym sealse Buyosuuod pue
‘sBuip|ing yusoelpe usamiaq ‘sbuipjing Buluiolpe jo juoly
ay) Buoje sAkemyiem Buipiaoid ‘a)is e ulylim ‘ssouenus
Buip|ing Jofew oy s}eaxs olgnd woly skemyjiem
Buipinoid ‘seouesyus Buip|ing Jofew pue syjemapis
olignd usamjaq saouejsip Buronpal :se sainsesw yons
ybnouy) seouesus Buip|ing o} syjemapis olignd wouy

E $S900E Uel)sapad aAloele pue J08.Ip ‘9jes apInoid

(e'¢v Aoljod ue|d jeroyo oes) suoneys/sdojs pajelbajul
0} saouesua Bulp|ing ybnolyy syjemapls wody sabeyul|
Ayjjenb ainsuas {seouesjus Buip|ing pue sassadoe
Jsuel) pides usamiaq JuUsWUOIIAUS (3|qissod alaym)
pajoajoud-iayream ‘A|pusilj-uenysapad apiroid fIsuel)
pideJ 0} sBuip|ing woJy saoue)sip Buiyjiem sziwiuiw
{saljpw 09 UIyym ssynod ysues) pides buoje sdoys

D ‘_o.—mE J0 suolje}s 0] ssadde Joallp Jcm_:m>COQ BPINOIH L2 [EEEleEE]
Buijaho g Bupjiem Joy sapioey  Z'|
HojWwo9

pue Ayunoas Jiayy Jo} ‘Buip|ing ayy wouj suelysapad
30 AJjIgISIA 8INSUS 0} SMOpUIM pue sioop Bulp|ing 8)eooT €°1°|
suolje)s/sdojs Jisuel} pue Sy[emapls 0} Saoue)sIp
Buisjjem azjwiuiw o} JopJo ul seoueljus Bulp|ing 8)eco ] Z'L'L

saoueUS BuIp|ing pue }al)s 8y} usamjaq sease Bupyed
8)B00| JOU Op PUE ‘}9a.)S BY) 0} 9S00 Bulp|ing 8)e207 ||

sjuiod ssaooe g uoleso] Buipiing L)
S31NOY ‘ONITOAD @ ONIMIVM L

spuawidojaAap [enuspisai-uoN

SR

saouai9yal buimespjueid io
suoneue|dxa ‘suonduosap ppe
3 pajajdwod y1 329y

:sainseaw ainjonnselyul @ ubisap aaoddns-waL

souewlopad jJuswdojansp aziwndo pue ‘sapow
a|qeule)sns Jo siasn 4oy Poddns sziwixew pinod ainsesw ay | NEINEL)

sJasn s} pue JuawdojaAap 8y} JBuaq pinom sased 0

1SOL Ul PUE ‘OAI0BYS PUE 8|qISES) A|jE1oUsb S| aInsesi oy | sjuapisal mau 0} buiuueld duy pazijeuosiad 180 129 RAREINELS

paMolIo) 54 1SN JeU) Buiuue|d duy pazijeuosiad Z'9

oouepinb pajejal sapiroid mel-Ag Buiuoz 1o ueld (81O SUL NeErhsEL] sjuapisal mau 0} abesxoed

B uonew.oul uoido [8Ae.} [EPOWIHNW € 8PIACId |19 [
puaba uoljew.ojul [9AeI} [epOWINN 19

SNOILVOINNNNOD ® ONILIAMIVIN NAL 9

(rergsnpui Jo jieja. ‘euonnisul ‘9oljo) sjuswdoas( [EUBPISOY-UON suopndiosap ppe
:3s199y 9 aanjonuisesju] pue ubisaqg Juswdojaaaq aAioddng-iNaL  pasodoud J1 308y

spuswidojaAap [enuspisay :sainseaw WAL

(£10Z 8unr 0g) '} UoIsIOA (£10Z 8unr 0g) '} UoISIOA
eme}Q jo Ayo 1s199y9 ainjoniysesu] pue ubisaq yuswdojanaq aantoddns-wal eme}Q jo Ayo ISI29Yy9 sainsea|y NAL



)
Jai

s9ouaJ9)al buimeapjued 1o

% paja|dwod J) 193y9

suoneue|dxa ‘suonduosap ppe

(papinoid

J1 ‘eale Bupyied ajoAoiq 8inoas o) ease Bupyied ajokalq
ulew ayj o} usoelpe ‘dwnd Jie ue pue sjoo} pasn
Auowwod ypm ‘uonels Jiedas ayjiq jusuewlad e apincid
uonejs Jredas ajoholg

SIS)NWILWOD SAIJOE JO 9SN BU)) 40} SalI|Ioe) Aipune)

pue syoel Bulip ‘suonels Buiwoolb ‘s1e300| pajedipap
apinod ‘sanjioe) aBuBYO puE Jomoys 0} UOHIpPE U]
SIS)NWWOD SAIOR

e} abBuByD puE JoMOYS SpIA0Id
salj|ioe) abueys g Jamoys

(yow s| 1061e) 81BYS BpoW Bulokd

ay) Buiwnsse) s}s1[0A2 J8}NWWOD JO Jaquinu pajoadxa
ay} 0} Jus|eainba saoeds Buyled ajoAd1q 81ndas apinoid

JO 8sn 8y} 1o} sal.

(L1 L uonoas mej-Ag buiuoz 98s) s1oxo0|
aJ9A21q Jo (ai1nsojous o Jo| Buryied pasiaiadns 6°9)
eale aIndas e ‘ainjonyis/Buip|ing B ulyim saoeds Jo

%62 }se3| Je 8)e00| ‘Bulp|ing 22140 a|buls e 10} papiroid
aJe saoeds Buped a0Ad1q 0G UBY) SJ0W SIBYAA
Bumyied aj9A21q aindag

uoseas BuljoAo yead ul Ayoeded

sjenbape ainsus pue s)si[oAo Jayjo sabeinoous o0}
(exxa yusoiad Gz 6°9) Jaynqg [euonippe ue snid ‘sisijoho
J0}ISIA/JDWO}SND PUE JS)NLILIOD JO Jaquinu pajoadxa
ay} 0} Jus|eainba saoeds Buyied ajoAo1q apiroid

S)8119A2 J0}ISIA/IDWO0)SND JO Jaquinu Yead

pajoadxa ayy snid ‘(3w si 1o6ue) aseys apow Buijoko
ay} Buiwnsse) s}si[0A2 Ja}NWWOD JO Jaquinu pajoadxa
ay} 0} Jusjeainba saoeds Bupyied a9Ad1q apiroid

(L L) uonoas mej-Ag buiuoz 8as) paioyoue Ajainoss
ale syoel bupyed jey) pue ‘seoeds [eoijan ale saoeds
4O %(0G UBY)} 8J0W OU Jey} :SUOISUSWIP WNwiulw Josw
sa|sie ss@00e pue saoeds Buryied 8joAoiq jey) ainsug

(L L L uooas mej-Ag buiuoz 9as) seale pasn

-||9M JO SPOUEIUD Ulew 0} SSBOOE JUBIUBAUOD dpIAcd
‘emMe)O JO sped JualayIp Ul S8SN pue| SNOLIEA 10}
payoads seoeds Bupyied 8joA2iq Jo JoqUINU 8Y} BPIACIH
(9°¢ Aoljod ueid [erYo o9s)

9|qIssod Janaiaym Jayyeam sy} Woly patd)ays ‘seale
pajybil pue a|qisia Alybiy ur Bunied ajokoiq apiroid
Bunjied sjohoig

SAILIMNIOVA dI1-40-AN3 :ONITOAD B ONIMTVM

spuawidojaAap [enuspisai-uoN

:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

'tz IREIEL]
Ve

cee E

x4
€e

cee E

rN.NE

(44
mF.NE
e

m.F.NE

N.F.NE
_\._\.NE

e
X4

emeno jo Ao

(£10Z 8Unr Og) 0°L UOISIBA

1s199y9 ainjoniysesu] pue ubisaq yuswdojanaq aantoddns-wal

s99uai9)al Buimeapjueid 1o
suoneue|dxa ‘suonduoasap ppe
2 pajajdwod i yoayd

(SNOIAQO Jou 8l SUOEUNSAP UOWIWOD

1830 0 s|ied) ‘suoljeys/sdo)s Jisuel) yoeal 0} suonoallp
uaym Se yons ‘pajueliem alaym) ssaibs pue (3sixe
S90UeJUS Jo sBulp|ing ajdiynw uaym "B ‘palinbai
alaym) ssaodoe a)is Joy abeubis Buipuiyfem apiroid
S|IEJ) PUB SY|EMSPIS ‘S}9al)S pue

saoueljua Buip|ing usamiaq sajnod BuloAko pue Bupyjem
Buoje sayouaq pue Buideospue) ‘Bunybil sapinoid
Buijoho @ Bupjjem 1oy sanlusawy

Ayjoey BuijoAo pajesedas e apinoid Jo

‘Y/wy Og uey) alow ou jo paads Bunelsado jebie) e Buisn
s}s119A0 Aq UoIEINDIIO JO SS809E 10} pasn speol ubisag

a|qissod

JaA8IaYM pajosjold-puim pue papeys ‘pajybi| ‘aiqisia
‘a1noas ale sdojs JIsues) 0} seyno. Buijem jey) ainsug
sdojs Jisuely Aqueau o} saouesjua buip|ing

woJj sajnos Buiyj|em aAloeIe pUe 1o8.Ip ‘9jes apInoid
(1Lt Aojod ueld eroiyo ess) suelysapad

pue s3s11940 0} Ajiod aAaIb 0} s821A8p [04JU0D

oyyely Buipinoid Japisuod ‘speos yim joasisiul skemyyed
asn-iinw pue syjemapis oljgnd 818yp\ “S8N0l 8|9A0 peos
-uo pue sAemyjed asn-jinw ‘syjemapis 21|gqnd Jo yiomiau
pauue|d Jo Bulsixa a8y} 0} syul| 8pIA0Id “uolenodsuel;
BAIjoe AQ [9AB} B)E}|108) O} SUONOBUU0D uel)sapad

pue Buioko yea.ys/300|g-1ejul paseds Ajayenbape apnjou|
(01 €t Aaijod ueld (el aos) sdwel

pue saoeds Bupjied apim-e1xa 0} SS899E JUSIUSAUOD
pue s1aulod }9au)s Je sgind passaldap ‘uonisuel

apelb |enpelb se yons sainjes) ybnoiy) s|qissavoe
Alisea seale aoeds uado pue syjemapis ayep

(01 € Aoijod ueld [eroyo oes) sxiemapis

UO1}09SIBJUI JB SY|BEMSSO0IO Uelisapad payiew apiaoid
pue ‘seale S|oIYSA WOl seale uepjsapad sjenuslayip

0] sjuswieal) Jo sjeusjew Busenuoo Jo seoeuns
Buryjem paulelp-||om ‘Yjoows JO SY|EMSPIS SPIAOIH

SpuawdojaAap [enuspIsai-uoN

el

L'el
€l

8Tl

Lzl

9C|

G2 | ESTED]

¥'2’ | REEIQEE]

€| EEEE]

:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

emeno jo Ao

(£10Z ®Unr Og) 0°L UOISIBA

1SIP99y9 ainjonJyselyu] pue ubisaq Juswdojanaqg aadoddng-NalL




| SpUBLIS SINWWOD-PIW
O 10 Aep-piw 8z|Wwiujw 0} SBI}IUBLIE 8}IS-UO 8PINOId  |')"/ FREIREL]

sduJ) a}IS-}J0 SZIWIUIW 0} SaljIuUdWEe B}S-UQ

(esJan 20IA pue ‘saoeds JoyisiA ul Buryied wouy
saakojdwa abeinoosIp 0} *a'1) Juswalojud Ayjdwis pue
s|0Jju0d ss820e Jwiad 0) ‘siauueq |eoisAyd Jo abeubis
[J  6busn seaue Bupped wis)-buo| pue wis)-Hoys sjesedss | 'z'9 RREEIFEL]
seale Bunjied wisy-1oys @ wis-buoj| ajesedas  z'9
(L1 uonoeg mej-Ag
Bujuoz ass) Buiyled ajoAd1q yym uoiounfuod uj sysijoho
10} S1I|I08) JOYJ0 pUB SWOO. J9X20| ‘swoos abueyd
‘SWool Jomoys se papiroid eale 1ooj} ssoub jo sanew
asenbs ¢ | yoes 1oy aoeds auo Aq Buiuoz Aq pasinbai
O saoeds Bupled jJo Jaquinu wnWIUIW 8y} 8oNpay
(04 uonoag
mej-Ag buiuoz ses) A|buipioooe saoeds bursed
1O Jaquinu sAeINWIND dy} 8onpai pue Buryied paseys
O apIn0id ‘9sn SUO UBL) SI0W SaINjes) a)is B 8I8YM  €°1°9
Buisred o1ignd a)is-}40 asn 0} SIO)SIA Joy |enuajod
oy} Buriapisuod ‘sjobie) a1eys apow Y)im Jus)sisuod sl
[J ey siesn wisj-Hoys pue wis}-6uoj 1oy Bunyied epinoid Z'1°9
Joy paldde Buiaq
sl @ouelleA e ssajun ‘Buiuoz Aq palinbal uey) ssaj Jou
B ‘Buiuoz Aq papiwiad ueyy Bunied atow apiroid jou og |9 [GEEIIVEL]

saoeds Bupnjied jo JaquinN

s9ouaJ9)al buimeapjued 1o
suoneue|dxa ‘suonduosap ppe
'3 paja|dwo J1 329y

sjuswdojaAap [enpuapiIsai-uoN
:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

(£10z ®Unr 0g) 0°L UoIsIBA
eme}Q jo Ajo 1S1j93y9 ainjoniisequ] pue ubisaq juswdojanaq aanuoddnsg-NaL

Uo1309UU0D ABMS|EM JOBIIP B U)IM PaId)|ays
pue payybi| A|qesayalid ‘@ouesyua Buip|ing Jofew
O e Ieau eale uolje)s aleysayiq pajyeubisep e apinold  1°Z'G FREIREE]

uoljedo| uoljels aleysajilg g’
(¥6 uonoas mej-Ag bujuoz sss) seoeds Bupyied
papiroid Jo paiinbal sayye Buikdnooo ‘sauoz |enuapisal
O -uou papiwiad ul seoeds Bunied aleysied apinold |G PREEINEL]

saoeds Bupjied aseysien

JUBWIBDIOJUD
Ajidwis o) ease Bupyied pajjosjuoo-ssaooe ‘ejesedas
[J e u sjoodies ioj seoeds apiroid ‘syuswidolansp abie| iy Z'Z v [REEIEEL]
sjoodied
10} }961E) BIBYS SPOW BU)) 9)EPOWIWOIOE 0} JIAqUINU
ul jusoyNs ‘eouedjus Buip|ing Jofew e 0} 9s0|d UOIEDO]
[0  Awoud e ui sjoodied Joj seoeds Bupyied psubls spinoid L2y [ <l |
Bupjsed joodiey Z'p
sauoz
Buiddojs-ou Jayjo 1o saue) aly Buisn noyym siebusssed
dn yo1d Jo yjo doup o} (seoinies Buljiey-apu pue
[ | sixey snid) s1eAup [0odieo Joj eale pajeubisep B apinoid L Ly | <k ]

sani|1oey yo-doup B dn-ya1d

Buip|ing sy ojul sdojs Jisuel; ayis-uo Aue Bunelbajul Aq
O eale Burjiem Jousjul S|ELIOJWIOD PUB 8INJS8S B SPIN0Id  €°1°C [REEIREL]
18)|8ys

e |[ejsul Joj/pue Jayays e 1oy pue| 3osjoud ‘Aem-jo-jybu
a1|qnd By ul Jo}ays JIsuel) e 1o} sjsixa aoeds juaiolynsul
O pue dojs }isuel} 8)Is-440 Ue Singe d)is dy} dIBYM  Z°L'E
sdojs Jisuely
O a)is-uo Aue Je sayouaq pue Bunybl| ‘sieyays apinoid L'L'€
saljluawe Jawoisn)

s9ouai9)al buimeapjueid 1o
suoneue|dxa ‘suonduosap ppe
'3 paja|dwo J1 329y

sjuawdojanap [enpuapiIsai-uoN
:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

(£10Z ®Unr 0g) 0°| UoIsIBA
eme}Q jo ANo 1S199y9 ainjoniisequ] pue ubisaqg Juswdojareq aanioddns-NaL



L

ot

s9ouaia)al buimelpjueid io

(SNOIAQO Jou 8l SUOEUNSAP UOWIWOD

1830 JO s|iel) ‘suoljeys/sdoys Jisuel} yoeal o} suonoallp
uaym Sse yons ‘pajueliem alaym) ssaibs pue (3sixe
s@ouelud Jo sbulping ajdiynw uaym "B ‘palinbai
alaym) ssaodoe ayis Joy abeubis Buipuiyfem apinoid
S|IEJ) PUE SY|EMSPIS ‘S}9al)S pue

saoueljua Buip|ing usamiaq saynod BuloAko pue Bupyjiem
Buoje sayouaq pue Buideospue| ‘Bunybi] apinoid
Buioho @ Bupjjem 1oy sanluawy

Ayjoey Buljoho pajesedas e apinoid Jo

‘Y/wy Og uey) alow ou jo paads Bunelado jebie) e Buisn
s)s119A0 Aq UOI}EINDIIO JO SS8J9E 10) pasn speol ubisag

a|qissod

J9ABIBaYM pajosjold-puim pue papeys ‘pajybl| ‘a|qisia
‘a1noas ale sdojs jIsuel) 0} seyno. Bujem jey) ainsug
sdojs Jisuely Aqueau 0} saouesjua buipjing

wouj saynos Buisjjem aAloBIIE pUE JO3UIP ‘Bjes SpIACId
(1Lt Aonjod ueld eroiyo ees) suelysapad

pue s3s1j942 0} Ajiod 8B 0} s821A8p [04JU0D

oyyely Buipinold Japisuod ‘speos yim joasisiul skemyyed
asn-iinw pue syjemapis oljgnd 818yp\ “S8iN0l 8|9A0 peos
-uo pue sAemyjed asn-ijinw ‘syjemapis 21|gqnd Jo yiomiau
pauue|d Jo Bunsixa 8y} 0} syul| 8pIA0Id “uoleuodsuel;
9Ajoe AQ [9AB} B}E)|I108) O} SUONOBUU0D uel)sapad

pue Buioko yea.3s/300|g-1ayul paseds Ajayenbape apnjou|
(01 €t Aoijod ueld [eroyo @os) sdwel

pue saoeds Bupjied apim-e1xa 0) SS899E JUSIUSAUOD
pue sJaulod }9al)s Je sgind passaldap ‘uonisuel

apelb |enpelb se yons sainjes) ybnoiy) s|qissaooe
Alisea seale aoeds uado pue syemapis axep

(01 € Aoljod ueld [eroyo oes) sxjemapis

UOI}09SIBUI JB SY|EMSSO0IO Uelisapad payiew apiaoid
pue ‘seale S|oIYaA WOl seale uepjsapad sjenuslsyip

0} sjuseay) JO s[eudjew BulSBIUOD JO SeoBHNS
Buryjem paulelp-||om ‘YjoowWws JO SY|EMSPIS SPIAOIH

sjuawidojanap [enuapisay

el

L'eL
€l

8Tl

Lz

9Cl

67 | ERTED]

¥'2° | REEIQEE]

€| [EENEE]

saouauaas buimespjueld 1o

suoneue|dxa ‘suonduoasap ppe

%2 pajajdwiod 41 }29yo

(z1 ¢ Aojod ueld

(el 98s) a|qissod Janalaym syuaws|e ubisap Jayjo
pue ‘sapeuuojod ‘saidoued ybnouyy uonosjold Jayyeem
Buipinoid pue ‘sdojs Jisuel pue spJeAlnod se yons
‘a1ebaibuoo Aew ajdoad aiaym seale Buosuuod pue
‘sBuip|ing yusoelpe usamiaq ‘sbuipjing Buluiolpe jo juoly
ay) Buoje sAkemyiem Buipiroid ‘a)is e ulylim ‘ssouenus
Buipjing Jofew oy syoaus oljgnd woly skemyiem
Buipinoid ‘seouesua Buip|ing Jofew pue syjemapis
oljgnd usamiaq saouejsip Buronpal :se sainsesw yons
ybnouiy) seouesus Buip|ing o} syjemapis olignd wouy
$S900€ Uel)sapad aAloeIe pue J08.Ip ‘9jes apInoid
(¢t Aoljod uejd jeroyo oes) suoneys/sdois pajelbajul
0} seouenus Bulp|ing ybnoiyy syiemepis wouy sebesul|
Ajlenb ainsuas ‘seouesus Bulp|ing pue sassadoe
Jisuely pides usamiaq JusWUOIIAUS (8|qissod alaym)
pajoajouid-iayream ‘Ajpusilj-uenysapad apiroid {Isuel)
pideJ 0} sBuip|ing woJj saoue)sip Buiyjjem sziwiuiw
{saljpw Q9 UIyim saynod yisues) pides buoje sdoys
Jolew JO SuONe)S 0} SS829. J08IIP JUSIUSAUOD SPIAOIH

Bu119£o @ Bupjjem 1oy sanjioey

Hojwoo

pue Ajunoas Jiayy Joy ‘Bulp|ing 8y} woly suelysapad

10 AJIIqISIA @1nNsSua 0} SMopulm pue s1oop Buipjing 8)eo0]

suonels/sdojs JISUBJ} pue SY|EMapIs 0} S8oUe)sIp
Bupijem azjwiujw 0} JopJo Ul seouesus Bulp|ing 8)eooT

saoueua Buip|ing pue }oal)s ay) usamjaq sease Bupyed
9}B00| JOU Op PUE ‘}28.)S By} 0} 9S00 Bulp|iNg 8}e207

sjuiod ssao9oe g uoljeso| Buipjing
S31NOY ‘ONITOAD ? ONIMTIVM

spuawidojanap [enuapisay

1°Z' 1 ERILER]
(42

el

:sainseaw ainjonselyul @ ubisap aaoddns-NaL

souewlopad Juswdojansp azjwndo pue ‘sapow
a|qeule)sns Jo siasn Joj Poddns aziwixew pnod ainsesw ay | FEINEL

sJasN s}l pue JuawdojeAsp 8y} Jjouaq pjnom sases
JSOW Ul pue ‘aAloa)d pue a|qisesy A|jesauab s| ainseaw ay |

pamojio} 8q 1SN jeu)

souepInB pajejel sapinoid mel-Ag Buiuoz Jo ued [B1oIO YL FeEri el

puaboa

(wnjuiwopuod Jo Ajwel-13inw) sjuswidojersq [eRuspISay

suoneue|dxa ‘suonduosap ppe
JISIPjoay) ainjonajselju] pue :m_mwﬂ u:wEnO_o>wD w>_tOQQ=w._>_D._.

% paja|dwod J) 193y9

:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

(£10Z 8unr 0g) '} UoISIOA
1SIP99y9 ainjonJyselyu] pue ubisaq Juswdojanaqg aadoddng-NalL

(£10Z 8Unr Og) 0°L UOISIBA

eme}Q jo Ayo 1s199y9 ainjoniysesu] pue ubisaq yuswdojanaq aantoddns-wal eme}Q jo Ayo



el

s9ouaia)al buimeapjueid 1o

_H_ wuJs)-Buo| pue wis)-Hoys Joj seale sjesedss apinold  |'Z'9 FREEINEE]

O saoeds Bupyied Jo Jequinu wnwiulw ay) 89npay 9 PEIREL]

O apIAoid ‘9sn BUO UBY) 810W SaINJed) A)IS B aIBYA\ €'1°9

[0 ey siesn wis)-Uoys pue wis)-6uol Joy Bunyied apinoid 2’19

O ‘Buiuoz Aq papiwiad ueyy Buppted aiow apiaoid Jou oq |79 [EELIGISEE]

[J sixey snid) sieAup |00d.eo Joj eale pajeubisep e epinoid L1

(eslan 20IA

pue ‘saoeds Joysia ul Buryied wouy sjuspisal abeinoosip
0} 9'1) JuswaoIoUS AYdWIs puUe S|0JUOD SSB00E

Jwuad o) (slaleq |eaisAyd Jo abeubis Buisn) Bupyied

seale Bunyied wisy-1oys @ wisl-buoj| ajesedas  z'9
(L1 uonosg mej-Ag
Bujuoz 9ss) Buyled ajoAoiq yym uonounfuod uj sisijoho
10} S8II|10B) JOYJO pUB SWOO. J9X00| ‘swoos abueyd
‘SWooJ Jomoys se papiroid eale 10oj} ssoub Jo sanew
asenbs ¢ | yoeas 1oy aoeds auo Aq Buiuoz Aq palinbai

(04 uonoog
mej-Ag buiuoz ses) A|buipiodoe saoeds buised
O Jaquinu sAeINWIND 8y} 8onpai pue Buryied paseys

Buised o1ignd e)is-140 asn 0} SIOYSIA Joy |enuajod
oy} Buriapisuod ‘sjobie} a1eys apow Y)m Jus)sisuod sl

Joy paldde Bulaq
S| @oueleA e ssajun ‘Buiuoz Aq pasinbal ueyy ssa| Jou

saoeds Bupjied jo JaquinN

uo1309UU0D ABMS|EM JOBIIP B U)IM PaId)|ays
pue payybi| A|qesayalid ‘@ouesyus Buip|ing Jofew

O e Jeau eale uolje)s aleysayiq pajeubisep e opinold  |'Z'G FREEINEL|

uonedo| uonels aleysajlg g’
(6 uooas mej-Ag buiuoz
98S) sasn |ejuapisal palyoads 10} BUOZ GY JO vy

O ‘ey ue ul seoeds Buiied aleysieo a4y} 0) dn apinold |G PEEINELS

saoeds Bunjied aseysien

sauoz
Buiddoys-ou Jayjo 1o sauej auy Buisn Jnoyym siebuassed
dn yo1d Jo yo doup 0} (seoinias Buljiey-apu pue

sanoey yo-doip @ dn-yo1d

sjuawidojanap [enuapisay

suoneue|dxa ‘suonduosap ppe

'3 paja|dwo J1 329y

:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

emeno o Auo

(£10z ®Unr 0g) 0°L UoIsIBA
1S1j93y9 ainjoniisequ] pue ubisaq juswdojanaq aanuoddnsg-NaL

14

O eale Buljiem 10118}ul 8|GEHOJLIOD PUB 8IN08S B 8PINOld  €'1°C [EINkL:!

O pue dojs Jisuel) 8)Is-4o Ue singe ayis 8y} 81U Z'L'E

Buip|ing ayy ojul sdojs Jisuel; ays-uo Aue Bunelbajul Aq

19)/8ys
e ||ejsul Jo/pue Ja}ays e 1oy pue| 1o830id ‘Aem-jo-jybu
o1jgnd 8y} Ul J8}aYs JISuel} e 10} Sisixe aoeds Jualolynsul

saouaiayal Buimeapjueid 1o

O a)1s-uo Aue je sayouaq pue Bunybl| ‘sie)eys apinoid '€

[0 Auowwoo yym ‘uoness siedas ayiq Jusuew.ad e apinOld  L'€'Z [EIREL

O je 0} Jus|eAinbe seoeds Bunjied 80Adiq aindes apinold 22 PEEIREE]

B ale saoeds Bupyied 8joAoiq 0G uey) alow aIdYpA\ |22 KELIGEL]

O ay} 0} Jusjeainba saoeds Bupyied a|oAdiq apinoid ¥'1°Z

\Q s9|sie ssa00e pue saoeds Buryied 8joAoiq jey) ainsug

b payoads seoeds Bupyied 8joAd1q Jo JaquInu 8y} 8pIACIH

sdojs Jisuely

saplusWe 18Wolsny

(papinoid
J1 ‘eale Buppied 8joAoiq 8inoas o) ease Bupyied ajohaiq
ulew ayj o} Jusoelpe ‘dwnd Jie ue pue sj00} pasn

uone)s aiedas ajoholg ¢z
syuawdojanap |enuapisal Ajiwey
ILIOPUOD e SHUN JO Jaquinu Sy} }ses)

(L1 uonoas mej-Ag buiuoz aas) s1axo0|

aj0A21q Jo (ainsojous o Jo| Bupyied pasiaiadns 6°9)
eoale 81n09s B ‘ainjonuys/Buip|ing & uiyym saoeds Jo %Gz
Jsea| Je a)eoo| ‘Buip|ing |enuapisal a|buls e 1o} papiroid

Bupjsed ajohoiq aundag Z'Z
S)S1194A9 JoYISIA JO Jaquinu yead pajoadxa
2y} sn|d ‘sajoAd1q paUMO-juapISal JO Jaquinu pajoadxa

(L L1 uonoas mej-Ag buiuoz aas) paioyoue Ajainoss
ale syoeJ Bupjied jey; pue ‘saoeds |eoian ale saoeds
10 %0G UBUY) SI0W OU By} ‘SUOISUSWIP WNUWIUIW JoaW

(L L} uonoas mej-Ag buiuoz 9as) seale pasn
-||9M JO SIOUBIUD Ulew 0} SSBOOE JUBIUSAUOD BplIAcId
‘eme)O JO sped JuaIayIp Ul S8SN pue| SNOLIBA 10}

(9°¢v Aoljod ueid [eroyo vos)
a|qIssod Janalaym Jayjeam ay) Wouy paidyays ‘seale

D paybl| pue a|qisiA Alybiy ur Bujied ajoholq apinoid |71 °Z (EELTEL]

Bunjied sjohoig

spuawidojanap [enuapisay

suoneue|dxa ‘suonduoasap ppe

'3 paja|dwod J1 399y

:sainseaw ainjonJisesjul @ ubisap aaioddns-NaL

emeno jo Auo

(£10Z ®unr 0g) 0°L UoIsIBA
ISIPjoay9 ainjoniiseyu] pue ubisaq Juswdojanaq aantoddns-NaL



	1 Screening
	2 Existing and Planned Conditions
	2.1 Proposed Development
	2.2 Existing Conditions
	2.2.1 Area Road Network
	2.2.2 Existing Intersections
	2.2.3 Existing Driveways
	2.2.4 Cycling and Pedestrian Facilities
	2.2.5 Existing Transit
	2.2.6 Existing Area Traffic Management Measures
	2.2.7 Existing Peak Hour Travel Demand
	2.2.8 Collision Analysis

	2.3 Planned Conditions
	2.3.1 Changes to the Area Transportation Network
	2.3.2 Other Study Area Developments


	3 Study Area and Time Periods
	3.1 Study Area
	3.2 Time Periods
	3.3 Horizon Years

	4 Exemption Review
	5 Development-Generated Travel Demand
	5.1 Trip Generation and Mode Shares
	5.2 Trip Distribution
	5.3 Trip Assignment

	6 Background Network Travel Demands
	6.1 Transportation Network Plans
	6.2 Background Growth
	6.3 Other Developments

	7 Demand Rationalization
	7.1 2024 and 2028 Future Background Operations
	7.2 Modal Share Sensitivity

	8 Development Design
	8.1 Design for Sustainable Modes
	8.2 Circulation and Access

	9 Parking
	9.1 Parking Supply
	9.2 Spillover Parking

	10 Boundary Street Design
	11 Access Intersections Design
	11.1 Location and Design of Access
	11.2 Intersection Control
	11.3 Access Intersection Design
	11.3.1 2024 and 2028 Future Total Access Intersection Operations
	11.3.2 Access Intersection MMLOS
	11.3.3 Recommended Design Elements


	12 Transportation Demand Management
	12.1 Context for TDM
	12.2 Need and Opportunity
	12.3 TDM Program

	13 Transit
	13.1 Route Capacity
	13.2 Transit Priority

	14 Network Intersection Design
	14.1 Network Intersection Control
	14.2 Network Intersection Design
	14.2.1 2024 and 2028 Future Total Network Intersection Operations
	14.2.2 Network Intersection MMLOS
	14.2.3 Recommended Design Elements


	15 Summary of Improvements Indicated and Modifications Options
	16 Conclusion
	Appendix H.pdf
	2020-27MMLOS_int2
	2020-27MMLOS_seg




