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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 Network
Impact Component. This report is in support of a zoning by-law amendment.

2 Existing and Planned Conditions

2.1 Proposed Development

The existing site is the Ottawa Korean Community Church building and surface parking lot and is zoned as Minor
Institutional (I1A). The proposed residential development includes a 24-storey tower fronting the highway
stepping down to an 8-storey building on a four-storey podium fronting Arthur Lane North and a three-storey
podium fronting Bell Street North. The development is to comprise 275 residential dwelling units and to include
91 parking spaces in an underground garage. Vehicular access is proposed via a right-in/right-out access on
Raymond Street, and the development is anticipated to be built-out in a single phase by 2026.

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
Highway 417: Highway 417 is a Ministry of Transportation of Ontario urban freeway with a divided eight-lane
urban cross-section within the study area. The posted speed limit is 100 km/h and the right-of-way is variable.

Bronson Avenue: Bronson Avenue is a City of Ottawa arterial road with a four-lane urban cross-section, sidewalks
on both sides of the road, and no stopping is permitted during the peak hours. The posted speed limit is 50 km/h
and the City-protected right-of-way is 23.0 metres. Bronson Avenue is a truck route.

Catherine Street: Catherine Street is a City of Ottawa arterial one-way road with a three-lane urban cross-section,
sidewalks on both sides of the road, and no stopping is permitted during the peak hours. The posted speed limit
is 50 km/h and the City-protected right-of-way is 23.0 metres. Catherine Street is a truck route.

Raymond Street: Raymond Street is a City of Ottawa arterial one-way road between Bronson Avenue and the
Highway 417 on-ramp, and a one-way local road to the west of the on-ramp. The urban cross-section reduces
from a three-lane width to a single lane west of the Highway 417 on-ramp with framed parking lanes located on
the north side. Parking is restricted to one-hour between 7AM and 7PM. The unposted speed limit is 50 km/h and
the existing right-of-way varies between 12.5 to 20.0 metres. Raymond Street is a truck route east of the Highway
417 on-ramp and west of Booth Street.

Booth Street: Booth Street is a City of Ottawa major collector road with a 2-lane urban cross-section, sidewalks on
both sides of the road, and parking bays provided on the east side of the road. The posted speed limit is 40 km/h
and the existing right-of-way is 20.0 metres.

Gladstone Avenue: Gladstone Avenue is a City of Ottawa City of Ottawa major collector road with a two-lane urban
cross-section, sidewalks on both sides of the road and a parking lane located on the north side. The posted speed
limit is 40 km/h and the existing right-of-way varies from 20.0 to approximately 36.0 metres. Gladstone Avenue is
a truck route.

Arlington Avenue: Arlington Avenue is a City of Ottawa local road with a two-lane urban cross-section, sidewalks
on both sides of the road and on-street parking is permitted on the north side of the road. The unposted speed
limit is 50 km/h and the existing right-of-way is 15.5 metres.

Bell Street North: Bell Street North is a City of Ottawa local road with a two-lane urban cross-section, sidewalks on
both sides of the road and on-street parking is permitted on the west side of the road, with a winter restriction
between December 1% and March 31%. Between Arlington Street and Gladstone Avenue, the east side of the road
is reserved for permit parking and valet service for the LIV apartments at 207 Bell Street. The unposted speed limit
is 50 km/h and the existing right-of-way is 10.5 metres.

Lebreton Street North: Lebreton Street North is a City of Ottawa local road with a two-lane urban cross-section,
sidewalks on both sides of the road. on-street parking, signed 1-hour between 7AM and 7PM, is permitted on the
west side of the road north of Willow Street within the study area, between Louisa Street and Gladstone Avenue,
and south of Arlington Avenue and on the east side of the road between Gladstone Avenue and Willow Street,
and between Louisa Street and Arlington Avenue. The posted speed limit is 30 km/h north of Gladstone Avenue
and the unposted speed limit is 50 km/h to the south, and the existing right-of-way is 20.0 metres.

Louisa Street: Louisa Street is a City of Ottawa local road with a two-lane urban cross-section, sidewalks on both
sides of the road and on-street parking is permitted on the south side of the road to the east of Lebreton Street
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North and on the north side to the west. The parking is sighed 1-hour between 7AM and 7PM. The unposted speed
limit is 50 km/h and the existing right-of-way is 20.0 metres.

2.2.2 Existing Intersections

The key signalized area intersections within 400 metres of the site have been summarized below:

Bronson Avenue at Catherine
Street/Raymond Street

Bronson Avenue at Arlington Avenue

Bronson Avenue at Gladstone Avenue

Bronson Avenue at Highway 417 EB
Ramp

Booth Street at Gladstone Avenue

Arthur Street/Arthur Lane at
Gladstone Avenue

(5ceH

The intersection of Bronson Avenue at Catherin Street/Raymond
Street is a signalized intersection. The northbound approach consists
of an auxiliary left-turn lane and two through lanes, the southbound
approach consists of a through and shared through/right-tun lane and
the westbound approach consists of an auxiliary left-turn lane, an
auxiliary shared left-turn/through lane, a through lane and a shared
through/right-turn lane. No turn restrictions are noted beyond the
one-way on Catherine Street/Raymond Street does not permit any
movements from the west side of the intersection.

The intersection of Bronson Avenue at Arlington Avenue is a
signalized intersection. The northbound and southbound approaches
each consist of a shared left-turn/through lane and shared
through/right-turn lane, and the eastbound and westbound
approaches each consist of a shared all movements lane. No turn
restrictions are noted.

The intersection of Bronson Avenue at Gladstone Avenue is a
signalized intersection. The northbound and southbound approaches
each consist of an auxiliary left-turn lane, through lane and shared
through/right-turn lane, and the eastbound and westbound
approaches each consist of an auxiliary left-turn lane and a shared
through/right-turn lane. Right turns on red are restricted at all
approaches weekdays between 7:00AM and 7:00PM.

The intersection of Bronson Avenue at the Highway 417 eastbound
off-ramp is a signalized intersection. The northbound and southbound
approaches each consist of two through lanes. The eastbound
approach consists of an auxiliary left-turn lane and a right-turn lane.

The intersection of Booth Street at Gladstone Avenue is a signalized
intersection. The northbound and southbound approaches each
consist of a shared all movement lanes of over five metres which
operate as an auxiliary left-turn movement and a shared
through/right turn movement. The eastbound approach consists of
an auxiliary left-turn lane, a through lane, and an auxiliary smart
channel right-turn lane and the westbound approach consists of an
auxiliary left-turn lane and a shared through/right-turn lane. No right-
turns are permitted on the eastbound approach from the through
lane.

The intersection of Arthur Street/Arthur Lane at Gladstone Avenue is
a signalized intersection. The southbound, eastbound and westbound
approaches all consist of a shared all movements lane. No turn
restrictions are noted beyond the one-way on Arthur Lane south of
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Gladstone Avenue does not permit any movements from the south
side of the intersection.

Booth Street at Raymond Street The intersection of Booth Street at Raymond Street is a signalized
intersection. The northbound approach consists of an auxiliary left-
turn lane and a through lane, the southbound approach consists of a
shared through/right-turn lane, and the westbound approach consists
of a shared left-turn/through lane and an auxiliary right-turn lane. No
turn restrictions are noted beyond the one-way on Catherine
Street/Raymond Street does not permit any movements from the
west side of the intersection.

2.2.3 Existing Driveways

Within 200 metres of the site access on the boundary streets, driveways to attached, detached, and low-rise
residential land uses are generally present. Twelve such residential driveways are present on Arlington Avenue,
one on Bell Street North, and four on Raymond Street are present.

On Bell Street North, a driveway to a high-rise residential building is additionally present. On Arlington Avenue,
two driveways to a sport and health centre are present, and on Raymond Street, a driveway to an embassy and
two driveways to low-rise commercial land uses are present. All driveways to the subject site are proposed as
being removed as part of redevelopment. Figure 3 illustrates the existing area driveways.
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2.2.4  Cycling and Pedestrian Facilities
Figure 4 illustrates the pedestrian facilities in the study area and Figure 5 illustrates the cycling facilities.

Sidewalks are generally provided along both sides of the study area roadways, with the exception of Raymond
Street where a sidewalk is provided on the north side only.

Cycling facilities include the designations of Gladstone Avenue, Booth Street and Arlington Avenue as spine routes,
and Arthur Lane as a local route north of Arlington Avenue. Arthur Lane north of Arlington Avenue and Arlington
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Avenue through the study area form the Centretown Neighbourhood Bikeway, which continues south on Booth
Street from the intersection at Arlington Avenue.

Figure 4: Study Area Pedestrian Facilities
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Figure 5: Study Area Cycling Facilities
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: April 20, 2022

L %

Pedestrian and cyclist volumes included in study area intersection counts, presented in Section 2.2.7, have been
compiled and are illustrated in Figure 6 and Figure 7 respectively.
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2.2.5 Existing Transit
Within the study area, the routes #10, 14, 55 and 114 area travel in proximity of the proposed site. The frequency

of these routes within proximity of the proposed site currently are:

e Route #10 — 15-minute service during the day, 30-minute service during the early morning and evenings
e Route #14 — 15-minute service during the day, 30-minute service during the early morning and evenings
e Route #55 — 15-minute service during the day, 30-minute service during the evenings

e Route #114 — two trips downtown in the AM, and two trips to Clarington in the PM

Figure 8 illustrates the transit system map in the study area and Figure 9 illustrates nearby transit stops. All transit
information is per April 20, 2022, and for general context of the area.
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Figure 8: Existing Study Area Transit Service
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Figure 9: Existing Study Area Transit Stops
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2.2.6 Existing Area Traffic Management Measures
Traffic management measures within the study area include on-street parking on local roads and bulb-outs at
intersections along Booth Street, Raymond Street, Bell Street, and Gladstone Avenue.

2.2.7 Existing Peak Hour Travel Demand

Existing turning movement counts were acquired from the City of Ottawa for the study area intersections. Historic
traffic counts have been used given the ongoing construction and detours present in the area. Table 1 summarizes
the intersection count dates.

Intersection Count Date
Bronson Avenue at Highway 417 EB Ramp Thursday, October 27, 2016
Bronson Avenue at Catherine Street/Raymond Street  Thursday, April 19,2018
Bronson Avenue at Arlington Avenue Wednesday, December 13, 2017
Bronson Avenue at Gladstone Avenue Wednesday, July 27, 2016
Booth Street at Gladstone Avenue Wednesday, July 27, 2016
Arthur Street/Arthur Lane at Gladstone Avenue Wednesday, July 27, 2016
Booth Street at Raymond Street Thursday, September 1, 2016

Figure 10 illustrates the existing traffic counts, balanced along the Bronson Avenue and Booth Street corridors,
and Table 2 summarizes the existing intersection operations. The level of service for signalized intersections is
based on volume to capacity ratio (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.
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Intersection Lane AM Peak Hour PM Peak Hour
LOS Vv/C Delay (s) Q (95“‘) LOS Vv/C Delay(s) Q (95“‘)
EB A 0.22 239 12.3 A 0.31 17.4 14.2
Bronson Avenue at WB A 0.15 28.6 9.4 A 0.08 10.1 4.0
Arlington Avenue NB A 0.60 4.6 m48.3 A 0.48 34 m32.4
Signalized SB A 0.24 3.4 23.3 A 0.41 1.9 16.3
Overall A 0.56 4.9 - A 0.45 3.2 -
EBL A 0.19 29.0 16.7 A 0.15 21.6 14.5
EBT/R D 0.88 56.1 #115.2 B 0.64 30.7 94.7
WBL C 0.71 63.3 #40.6 B 0.64 39.2 #51.7
Bronson Avenue at WBT/R A 0.43 32.2 48.8 A 0.40 24.6 57.4
Gladstone Avenue NBL A 0.36 18.3 29.2 E 0.91 80.4 #51.2
Signalized NBT/R D 0.87 28.8 143.8 D 0.83 19.6 45.8
SBL A 0.19 21.5 6.1 A 0.55 48.1 #26.1
SBT/R A 0.30 14.9 36.1 C 0.75 30.9 104.3
Overall C 0.80 31.0 - C 0.72 28.8 -
EBL A 0.09 135 6.6 A 0.16 14.7 9.7
EBT/R B 0.69 22.7 #64.4 A 0.47 16.9 57.6
WBL A 0.19 15.6 10.0 A 0.43 29.4 42.3
Booth Street at WBT/R A 0.48 17.2 41.3 B 0.66 31.5 114.6
Gladstone Avenue NBL A 0.12 9.9 m6.7 A 0.42 24.5 26.5
Signalized NBT/R B 0.64 133 37.1 C 0.74 29.5 #95.4
SBL A 0.15 12.5 8.3 A 0.26 21.6 14.2
SBT/R A 0.23 11.2 20.6 A 0.59 24.4 72.8
Overall B 0.65 16.3 - B 0.70 26.1 -
Arthur Street / EB A 0.37 7.8 53.5 A 0.43 6.2 32.6
Arthur Lane at WB A 0.27 6.8 36.6 A 0.44 7.9 62.2
Gladstone Avenue SB A 0.10 5.0 4.2 A 0.25 12.1 11.9
Signalized Overall A 0.34 7.3 - A 0.40 74 -
WBL/T B 0.69 25.4 #63.8 F 1.18 127.5 #145.4
WBR A 0.22 4.6 8.9 A 0.39 5.5 13.8
::y°:1::;’:::;tt NBL A 0.09 8.9 6.6 A 0.12 8.5 5.9
. . NBT A 0.49 12.9 49.4 A 0.38 9.9 40.5
Signalized
SBT/R A 0.32 14.2 m26.2 B 0.65 14.2 81.1
Overall A 0.57 16.1 - D 0.82 47.6 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
Queue is measured in metres # = volume for the 95th %ile cycle exceeds capacity
Peak Hour Factor = 0.90 V/C = volume-to-capacity ratio

Capacity issues are noted on several specific movements throughout the study area and generally at the
intersection of Bronson Avenue at Catherine Street/Raymond Street.

At the intersection of Bronson Avenue at the Highway 417 eastbound off-ramp the eastbound right movement
may exhibit extended queues during the AM peak hour and is at its theoretical capacity and may exhibit extended
qgueues during the PM peak hour.

During both peak hours at the intersection of Bronson Avenue at Catherine Street/Raymond Street, the
westbound left and westbound through/right movements are over theoretical capacity and may be subject to
high delays and extended queues, the southbound through/right movement may be subject to high delays and
extended queues, and the northbound left movement may exhibit extended queues. The overall intersection is
also operating over its theoretical capacity during both peak hours.
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At the intersection of Bronson Avenue at Gladstone Avenue, extended queues may be exhibited on the eastbound
through/right and westbound left movements during the AM peak hour. During the PM peak hour, the westbound
left and northbound through/right movements may exhibit extended queues and the northbound left movement
may be subject to high delays and extended queues at this intersection.

At the intersection of Booth Street and Gladstone Avenue, the eastbound through movement may exhibit
extended queues during the AM peak hour, and the northbound through/right movement may exhibit extended
queues during the PM peak hour.

At the intersection of Booth Street at Raymond Street, the westbound left movement may exhibit extended
gueues during the AM peak hour and is operating over theoretical capacity and may be subject to high delays and
extended queues during the PM 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 11 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 109 100%
Fatality 0 0%
Classification Non-Fatal Injury 19 17%
Property Damage Only 90 83%
Angle 21 19%
Rear end 26 24%
Sideswipe 32 29%
Initial Impact Type Turning Movement 13 12%
SMV Unattended 5 5%
SMV Other 9 8%
Other 3 3%
Dry 75 69%
Wet 24 22%
L. Loose Snow 4 4%
Road Surface Condition Slush 3 3%
Packed Snow 1 1%
Ice 2 2%
Pedestrian Involved 7 6%
2 2%

Cyclists Involved
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Figure 11: Study Area Collision Records

Representation of 201552019

Table 4: Summary of Collision Locations, 2016-2020

Number %
Intersections / Segments 109 100%
Bronson Ave at Catherine St/Raymond St 75 69%
Booth St at Raymond St 19 17%

Raymond St btwn Hwy417 Ic121a Ramp16 & Bronson Ave 6 6%
Lebreton St at Raymond St 2 2%
Arlington Ave btwn Bell St N & Arthur Lane N 2 2%
Arlington Ave btwn Arthur Lane N & Cambridge St N 2 2%
Cambridge St N btwn Arlington Ave & Raymond St 1 1%
Raymond St btwn Lebreton St N & Bell St N 1 1%
Arlington Ave at Bell St 1 1%

Within the study area, the intersections of Bronson Avenue at Catherine Street/Raymond Street and Booth Street
at Raymond Street are noted to have experienced higher collisions than other locations. Table 5 and Table 6
summarize the collision types and conditions for each of these intersections, respectively.

Table 5: Bronson Avenue at Catherine Street/Raymond Street Collision Summary

Number %
Total Collisions 75 100%

Fatality 0 0%
Classification Non-Fatal Injury 11 15%
Property Damage Only 64 85%
Initial Impact Angle 12 16%
Type Rear end 19 25%
Sideswipe 25 33%
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Number %
Total Collisions 75 100%
Turning Movement 13 17%
SMV Other 4 5%
Other 2 3%
Dry 53 71%
Wet 16 21%
Road Surface Loose Snow 1 1%
Condition Slush 2 3%
Packed Snow 1 1%
Ice 2 3%
Pedestrian Involved 4 5%
Cyclists Involved 1 1%

The Bronson Avenue at Catherine Street/Raymond Street intersection had a total of 75 collisions during the 2016-
2020 time period, with 64 involving property damage only and the remaining 11 having non-fatal injuries. The
collision types are most represented by sideswipe with 25 collisions, followed by rear end with 19, turning
movement with 13, angle with 12, SMV (other) with four, and other with two. Sideswipe and rear end collisions
are typical of congested conditions, although the sideswipe collisions on the northbound approach may be
influenced by the short left-turn lane developing from the upstream intersection. Ten of the 13 turning movement
collisions were a result of drivers attempting northbound left turns in conflict with drivers completing a
southbound through movement. Seven of these ten collisions occurred at night, thus are not considered to be
associated with congestion. This collision pattern may be influenced by the advanced stop line for the northbound
approach where northbound left-turning vehicles are required to drive over 20 metres to enter the intersection
and speeds along Bronson Avenue. The majority of angle collisions are a result of non-compliance with traffic
control and these collisions occur on the northbound, southbound and westbound approaches. Weather
conditions do not affect collisions at this location. No further review is required to support this study.

Number %

Total Collisions 19 100%
Fatality 0 0%

Classification Non-Fatal Injury 3 16%
Property Damage Only 16 84%

Angle 9 47%

Rear end 3 16%

Initial Impact Sideswipe 3 16%
Type SMV Unattended 1 5%

SMV Other 2 11%
Other 1 5%

Dry 13 68%

Road Surface Wet 4 21%
Condition Loose Show 1 5%
Slush 1 5%

Pedestrian Involved 1 5%
Cyclists Involved 1 5%

The Booth Street at Raymond Street intersection had a total of 19 collisions during the 2016-2020 time period,
with 16 involving property damage only and the remaining three having non-fatal injuries. The collision types are
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most represented by angle with nine collisions, followed by rear end and sideswipe with three collisions each, and
two or fewer as SMV (unattended), SMV (other), and other. Five of the nine angle collisions were a result of
northbound through drivers not complying with traffic control in conflict with westbound drivers. The highway
overpass over the northbound approach does not obscure the traffic signal on the approach and furthermore an
additional lowered signal head is located over the sidewalk on the east side of the intersection to ensure signal
visibility. No other patterns in the collisions were noted, and weather conditions do not affect collisions at this
location. No further review is required to support this study.

2.3 Planned Conditions

2.3.1 Changes to the Area Transportation Network
The subject development is not within a CDP or design priority area.

Within the Transportation Master Plan (TMP), the Road Transit and Transit Priority Affordable Network diagram
shows a new station, Corso Italia Station, along the Trillium LRT line at Gladstone Avenue which is expected to be
completed in 2022.

From the Planned Construction Projects portal, Gladstone Avenue is due to receive traffic safety improvements
along the corridor to commence within three-to-five years.

The Chamberlain Avenue, Catherine Street, and Isabella Street Functional Design Study, conducted in 2019, is
currently planned for implementation after the build-out horizon, but does not propose any notable
improvements for the intersection of Bronson Avenue at Catherine Street/Raymond Street.

The Centretown Neighbourhood Bikeway — Arthur Street/Arlington Avenue is a phase 3 (2026-2031) project from
the Ottawa Cycling Plan which includes shared use lanes on Arlington Avenue and on Arthur Lane north of
Arlington Avenue.

2.3.2  Other Study Area Developments

13 Balsam Street

The application includes a site plan for the construction of a low-rise building with eight dwelling units. No TIA was
required for this application.

249-267 Rochester Street, 27-29 Balsam Street
The application includes the site plan for the construction of a three-storey 23-unit residential development with
an internal private road. No TIA is available for this application.

818 Gladstone Avenue

The application includes a site plan for the construction of a mixed-use development comprising 270 residential
dwelling units and 5,125 square feet of commercial space. The development is anticipated to be built-out by 2024
and to generate 35 new AM and 40 new PM peak hour two-way auto trips. (Parsons, 2021)

811 Gladstone Avenue

The application includes a site plan for the construction of a residential development comprising 140 residential
dwelling units. The development was recently completed and is anticipated to generate 15 new AM and 16 new
PM peak hour two-way auto trips. (Parsons, 2019)

18 Louisa Street
The application includes a site plan for the redevelopment of a portion of a three-storey building and surface
parking lot into a ten-storey residential building consisting of 139 residential dwelling units. The development is
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anticipated to be built-out in 2025 and to generate 90 new AM and 97 new PM peak hour two-way vehicles trips.
(CGH, 2021)

448-460 Bronson Avenue

The application includes a zoning by-law amendment to permit the construction of a nine-storey mixed-use
building comprising 92 residential dwelling units and 534 square metres of ground floor commercial space. The
development was initially anticipated to be built-out in 2022. No traffic generation forecasting has been done to
date for the development. (BTE, 2021)

3 Study Area and Time Periods

3.1 Study Area
The study area will include the intersections of:

e Bronson Avenue at:
o Catherine Street/Raymond Street
o Arlington Avenue
o Gladstone Avenue
o Highway 417 EB Ramp
e Booth Street at:
o Gladstone Avenue
o Raymond Street
e Arthur Street/Arthur Lane at Gladstone Avenue

The boundary roads will be Raymond Street, Bell Street, Arthur Lane, and Arlington Avenue and no screenlines
are present within proximity to the site.

3.2 Time Periods
As the proposed development is composed entirely of residential units the AM and PM peak hours will be
examined.

3.3 Horizon Years
The anticipated build-out year is 2026. As a result, the full build-out plus five years horizon year is 2031.

4 Exemption Review

Table 7 summarizes the exemptions for this TIA.

Module Element Explanation Exempt/Required
Design Review Component
4.1.2 Circulation Only required for site plans Exempt. Will be required at
4.1 Development and Access site plan application.
Design 4.1.3 New Street Only required for plans of subdivision Exempt
Networks
4.2.1 Parking Only required for site plans Exempt. Will be required at
Supply site plan application.
4.2 Parking 4.2.2 Spillover Only required for site plans where parking Exempt. May be required at
Parking supply is 15% below unconstrained site plan application.
demand
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Module Element Explanation Exempt/Required
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  Required
4.6 Neighbourhood Neighbourhoods on local or collector streets for access and
Traffic Management total volumes exceed ATM capacity
thresholds
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 Mode Shares

Examining the mode shares recommended in the TRANS Trip Generation Manual (2020) for the subject district,
derived from the most recent National Capital Region Origin-Destination survey (OD Survey), the existing average
district mode shares by land use for Ottawa Inner have been summarized in Table 8.

Multi-Unit (High-Rise)

Travel Mode
AM PM
Auto Driver 26% 25%
Auto Passenger 6% 8%
Transit 28% 21%
Cycling 5% 6%
Walking 35% 40%
Total 100% 100%

The proposed development is approximately a one-kilometre-walk from the future Corso Italia LRT station on the Trillium
line. The Ottawa Inner district includes a high share of walking trips which are not anticipated to be replaced by transit, and
a relatively low share of auto trips. While further shifts towards transit from auto modes may ultimately be realized, any
shift is anticipated to be minor. Therefore, the recommended district mode shares will be applied as they are likely to be
achieved, if slightly conservative.

5.2 Trip Generation

This TIA has been prepared using the vehicle and person trip rates for the residential dwellings using the TRANS
Trip Generation Manual (2020). Table 9 summarizes the person trip rates for the proposed residential land use for
each peak period.

Land Use Land Use Peak Person Trip
Code Period Rates
S . 221 & 222 AM 0.80
Multi-Unit High-Rise (TRANS) PM 0.90

Using the above person trip rates, the total person trip generation has been estimated. Table 10 summarizes the
total person trip generation for the residential land use.
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Land Use Units AM Peak Period PM Peak Period
In Out Total In Out Total
Multi-Unit High-Rise 275 68 152 220 144 104 248

Using the above mode share targets and the person trip rates, the person trips by mode have been projected. Trip
generation by peak hour has been forecasted using the prescribed peak period conversion factors presented in
the TRANS Trip Generation Manual (2020) for the residential component. Table 11 summarizes the residential trip
generation by mode and peak hour.

Travel Mode AM Peak Hour PM Peak Hour

Mode Share In Out Total Mode Share In Out Total

Auto Driver 26% 9 19 27 25% 16 11 27

‘é‘ ’&T Auto Passenger 6% 2 4 6 8% 5 4 9
2 & Transit 28% 10 24 34 21% 14 10 24

£ 5 cyding 5% 2 5 6 6% 4 3 7

2 T walking 35% 14 31 45 40% 30 22 51
Total 100% 37 83 118 100% 69 50 118

As shown above, a total of 27 AM and 27 PM new peak hour two-way vehicle trips are projected as a result of the
proposed development.

5.3 Trip Distribution

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

To/From % of Trips
North 30%
South 20%

East 40%
West 10%
Total 100%

5.4  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. Table 13 summarizes the
proportional assignment to the study area roadways, and Figure 12 illustrates the new site generated volumes.

To/From Inbound Via Outbound Via
North 5% Booth St, 25% Bronson Ave 10% Booth St, 20% Bronson Ave
South 10% Booth St, 10% Bronson Ave 5% Raymond, 5% Booth St, 10% Bronson Ave
East 10% Gladstone Ave, 30% Catherine St 10% Gladstone Ave, 30% Bronson Ave (S)
West 10% Hwy 417 EB Ramp 10% Raymond St
Total 100% 100%
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6 Background Network Travel Demands

6.1 Transportation Network Plans
The transportation network plans were discussed in Section 2.3. The Gladstone Avenue safety improvements are
assumed not to change the lane and intersection arrangements.

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 15 summarizes
the results of the model, and the projections are provided in Appendix E. The nominal westbound rates for
Highway 417 eastbound ramp were calculated from the ramp volumes on Raymond Street west of Bronson

Avenue.
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Direction Growth % from 2011 to 2031

Street Eastbound Westbound
Gladstone Ave 2.95% 1.70%
Catherine St - 1.04%
Hwy 417 EB Ramp 1.47% -0.03%
Northbound Southbound
Booth St 0.97% 0.86%
Bronson Ave 0.51% 0.86%

Within the study area, growth within the range of 0.5% to 3.0% is forecasted by the TRANS model on all roads.
The mainline arterial and major collector volumes throughout the study area, both turning movements from the
Highway 417 eastbound off-ramp, and the northbound and westbound left-turn volumes at the intersection of
Bronson Avenue at Catherine Street/Raymond Street will be grown at the annual rates identified in Table 15,
rounded the nearest 0.25%. Growth will be applied in the appropriate directions during the AM peak hour and
reversed during the PM peak hour. Table 15 summarizes the growth rates applied within the study area.

AM Peak Hour PM Peak Hour
Street Eastbound Westbound Eastbound Westbound
Gladstone Ave 3.00% 1.75% 1.75% 3.00%
Catherine St - 1.00% - -
Hwy 417 EB Ramp 1.50% - - -
Northbound Southbound Northbound Southbound
Booth St 1.00% 0.75% 0.75% 1.00%
Bronson Ave 0.50% 0.75% 0.75% 0.50%

6.3 Other Developments

As the only area developments with TIAs that did not forecast negligible volumes, The background developments
explicitly considered in the background conditions (Section 6.2) include:

e 818 Gladstone Avenue
e 18 Louisa Street

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

7 Demand Rationalization

7.1 2026 Future Background Operations

Figure 13 illustrates the 2026 future background volumes and Table 16 summarizes the 2026 background
intersection operations. The level of service for signalized intersections is based on v/c calculations for individual
lane movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2026
future background horizon are provided in Appendix G.
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Intersection

LOS
EB A
Bronson Avenue at WB A
Arlington Avenue NB A
Signalized SB A
Overall A
EBL A
EBT/R E
WBL D
Bronson Avenue at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R D
SBL A
SBT/R A
Overall C
EBL A
EBT/R C
WBL A
Booth Street at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R B
SBL A
SBT/R A
Overall B
Arthur Street / EB A
Arthur Lane at WB A
Gladstone Avenue SB A
Signalized Overall A
WBL/T B
WBR A
Booth Street at NBL A
Raymond Street

Signalized NBT A
SBT/R A
Overall A

Notes: Saturation flow rate of 1800 veh/h/lane

Queue is measured in metres

Lane

Peak Hour Factor = 1.00

384 Arlington Avenue Transportation Impact Assessment

AM Peak Hour

v/C
0.25
0.13
0.56
0.23
0.53
0.19
0.95
0.81
0.44
0.32
0.81
0.14
0.29
0.79
0.08
0.76
0.20
0.48
0.11
0.62
0.13
0.22
0.68
0.42
0.28
0.09
0.39
0.63
0.20
0.08
0.48
0.31
0.54

Delay (s)
22.6
29.0
4.0
3.3
4.5
29.1
67.4
84.0
32.4
17.2
25.4
17.7
14.8
32.3
13.4
26.8
16.2
17.4
9.7
12.9
12.2
11.1
17.8
8.3
6.8
4.5
7.6
23.0
4.7
8.8
12.7
14.3
15.2

Q (95th)
13.1
9.0

m44.6
22.3
16.7

#130.0

#41.1
50.0
25.7
127.7
5.3
34.4
6.1
#83.8
9.7
42.4
m6.0
35.0
7.7
19.7
64.9
37.9
3.7
55.2
8.5
6.1
48.0
m25.4

LOS

O ®>»>>TPI>I>IO>>>>O>2O>P»P>>>EE>OONO>>>E>P>>>> >

m = metered queue
# = volume for the 95th %ile cycle exceeds capacity
V/C = volume-to-capacity ratio

PM Peak Hour

v/c
0.31
0.07
0.45
0.39
0.42
0.16
0.65
0.60
0.46
0.72
0.78
0.43
0.70
0.67
0.17
0.49
0.40
0.74
0.36
0.71
0.23
0.58
0.72
0.44
0.51
0.23
0.45
1.07
0.36
0.11
0.36
0.63
0.78

Delay (s)
17.5
9.4
3.2
1.9
3.1
21.7
31.0
37.3
25.6
42.1
16.9
36.8
29.3
25.9
15.3
17.2
29.4
34.9
22.9
27.8
20.6
24.0
26.7
5.9
8.8
12.3
7.7
89.9
5.5
8.3
9.8
13.7
34.9

Q (95th)
14.0
3.7
m29.1
14.7
14.2
97.5
43.6
65.4
#41.9
36.1
19.3
95.8
9.2
59.8
40.1
128.2
235
88.6
13.0
70.5
31.3
76.5
11.3
#129.2
13.2
5.6
39.0
77.3

The study area intersections at the 2026 future background horizon are forecasted to operate similarly to the
existing conditions. Minor improvements may be noted on various movements with the peak hour factor

increasing to 1.00 for future conditions. The westbound left movement at the intersection of Bronson Avenue and

Gladstone Avenue may be subject to high delays during the AM peak hour at this horizon.

7.2 2031 Future Background Operations

Figure 14 illustrates the 2031 future background volumes and Table 17 summarizes the 2031 background
intersection operations. The level of service for signalized intersections is based on v/c calculations for individual
lane movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2031
future background horizon are provided in Appendix H.
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Intersection Lane LOS
EB A
Bronson Avenue at WB A
Arlington Avenue NB A
Signalized SB A
Overall A
EBL A
EBT/R F
WBL F
Bronson Avenue at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R D
SBL A
SBT/R A
Overall D
EBL A
EBT/R D
WBL A
Booth Street at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R B
SBL A
SBT/R A
Overall C
Arthur Street / EB A
Arthur Lane at WB A
Gladstone Avenue SB A
Signalized Overall A
WBL/T B
WBR A
Booth Street at NBL A
Raymond Street

Signalized NBT A
SBT/R A
Overall A

Notes: Saturation flow rate of 1800 veh/h/lane

Queue is measured in metres

Peak Hour Factor = 1.00
The study area intersections at the 2031 future background conditions are forecasted to operate similarly to the

existing and 2026 background conditions.
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AM Peak Hour

v/C
0.25
0.13
0.58
0.24
0.54
0.20
1.05
1.15
0.48
0.32
0.83
0.15
0.30
0.86
0.08
0.86
0.26
0.52
0.11
0.64
0.14
0.23
0.74
0.48
0.30
0.09
0.45
0.63
0.20
0.08
0.51
0.31
0.56

Delay (s)

22.6
29.0
4.0
3.4
4.5
29.4
92.8
188.4
33.2
17.5
26.2
18.4
14.9
40.8
13.5
34.9
18.3
18.2
10.1
135
12.4
11.3
211
9.7
7.0
4.5
8.5
23.0
4.7
8.8
13.1
14.6
154

Q (95*)
13.1
9.0
m44.5
23.2
16.9
#150.8
#46.9
54.0
26.0
132.4
5.4
35.6
6.2
#101.0
10.3
46.4
m6.0
38.0
7.8
20.4
#85.9
41.7
3.7
55.2
8.5
6.1
51.2
m26.0

LOS
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m = metered queue
# = volume for the 95th %ile cycle exceeds capacity
V/C = volume-to-capacity ratio

PM Peak Hour

v/C
0.31
0.07
0.47
0.40
0.44
0.18
0.70
0.66
0.52
0.75
0.80
0.47
0.72
0.70
0.25
0.52
0.43
0.85
0.38
0.73
0.24
0.60
0.79
0.48
0.59
0.23
0.51
1.07
0.36
0.11
0.38
0.66
0.79

Delay (s)

17.5
9.4
3.2
1.7
3.0

22.3

32.9

42.7

27.0

48.3

18.8

40.4

29.8

27.6

18.5

17.9

30.0

40.8

23.7

28.9

21.0

24.7

29.2
6.2

10.2

12.3
8.6

89.9
5.5
8.5

10.0

14.4

34.6

Q(95")
14.0
3.7
m29.5
14.2
14.5
106.8
#50.4
76.5
#43.3
44.2
#20.5
98.7
10.4
65.8
m39.5
#156.8
24.0
92.3
13.2
74.4
324
98.4
11.3
#129.2
13.2
5.7
40.6
83.1

At the intersection of Bronson Avenue at Gladstone Avenue, the eastbound through/right movement is
anticipated to operate over theoretical capacity and may be subject to high delays, and the westbound left
movement is anticipated to operate over theoretical capacity both during the AM peak hour at this horizon.

During the AM peak hour, the eastbound movement at the intersection of Arthur Street/Arthur Lane at Gladstone
Avenue may exhibit extended queuing, and during the PM peak hour, the westbound through/right movement at
the intersection of Booth Street at Gladstone Avenue may exhibit extended queuing at this horizon.
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Given the residual capacity at the intersection of Bronson Avenue at Gladstone Avenue during the AM peak hour,
shifting two seconds of split from the north-south phases to the east-west phases would reduce v/c on all
movements at the intersection to 1.00 or below.

At the intersection of Bronson Avenue at Catherine Street/Raymond Street, shifting two seconds of split during
the AM peak hour and one second of split during the PM peak hour from the northbound/southbound through
phase to the westbound through phase would reduce v/c on all movements at the intersection to 1.00 or below.

At the intersection of Booth Street at Raymond Street, shifting two seconds of split from the north-south phases
to the westbound phase would reduce v/c on all movements at the intersection to 1.00 or below during the PM
peak hour.

7.3 2026 Future Total Operations

Figure 13 illustrates the 2026 future total volumes and Table 16 summarizes the 2026 future total intersection
operations. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2026
future total horizon are provided in Appendix I.
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Intersection Lane LOS
EB A
Bronson Avenue at WB A
Arlington Avenue NB A
Signalized SB A
Overall A
EBL A
EBT/R E
WBL D
Bronson Avenue at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R D
SBL A
SBT/R A
Overall C
EBL A
EBT/R C
WBL A
Booth Street at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R B
SBL A
SBT/R A
Overall B
Arthur Street / EB A
Arthur Lane at WB A
Gladstone Avenue SB A
Signalized Overall A
WBL/T B
WBR A
Booth Street at NBL A
Raymond Street

Signalized NBT A
SBT/R A
Overall A

Notes: Saturation flow rate of 1800 veh/h/lane

Queue is measured in metres

Peak Hour Factor = 1.00
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AM Peak Hour

v/C
0.28
0.13
0.56
0.23
0.53
0.21
0.95
0.83
0.44
0.32
0.81
0.14
0.29
0.79
0.08
0.76
0.20
0.48
0.11
0.62
0.13
0.22
0.68
0.43
0.28
0.09
0.39
0.64
0.21
0.08
0.48
0.31
0.55

Delay (s)
21.6
29.0
4.0
3.3
4.6
29.3
68.4
87.6
32.4
17.3
254
17.7
14.8
32.6
13.4
26.8
16.2
17.4
9.7
12.9
12.3
11.1
17.8
8.3
6.8
4.5
7.6
23.2
4.7
8.8
12.7
14.3
15.3

Q (95™)
14.2
9.0
m44.5
22.4
17.4
#130.7
#41.7
50.0
25.8
128.0
53
34.5
6.1
#83.8
9.7
42.4
m6.0
353
7.7
19.7
65.9
37.9
3.7
55.8
8.6
6.1
48.3
m25.4

LOS
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m = metered queue
# = volume for the 95th %ile cycle exceeds capacity
V/C = volume-to-capacity ratio

PM Peak Hour

v/C
0.32
0.07
0.45
0.39
0.43
0.16
0.66
0.61
0.46
0.72
0.78
0.43
0.71
0.67
0.18
0.49
0.40
0.74
0.37
0.71
0.23
0.58
0.72
0.45
0.51
0.23
0.45
1.08
0.36
0.11
0.37
0.63
0.78

Delay (s)
17.4
9.4
3.2
1.9
3.1
21.9
31.2
38.0
25.6
42.2
17.0
36.8
294
26.1
15.4
17.2
29.4
34.9
23.0
27.9
20.7
24.0
26.7
6.0
8.8
12.3
7.8
91.9
5.5
8.3
9.8
13.7
35.5

Q(95")
14.5
3.7
m29.3
14.8
14.7
97.8
#44.6
65.4
#42.0
36.1
19.3
96.4
9.3
59.8
40.1
128.2
23.6
88.9
13.4
70.5
31.7
76.5
11.3
#130.3
13.3
5.6
39.3
77.3

The study area intersections at the 2026 future total horizon are forecasted to operate similarly to the 2026 future
background conditions. Extended queueing may be exhibited on the southbound through/right movement at the
intersection of Bronson Avenue at Catherine Street/Raymond Street during the AM peak hour, and on the
westbound left movement at the intersection of Bronson Avenue at Gladstone Avenue during the PM peak hour.

No new capacity issues are noted.

7.4 2031 Future Total Operations

Figure 14 illustrates the 2031 future total volumes and Table 17 summarizes the 2031 future total intersection
operations. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2031
future total horizon are provided in Appendix J.
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Intersection Lane LOS
EB A
Bronson Avenue at WB A
Arlington Avenue NB A
Signalized SB A
Overall A
EBL A
EBT/R F
WBL F
Bronson Avenue at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R D
SBL A
SBT/R A
Overall D
EBL A
EBT/R D
WBL A
Booth Street at WBT/R A
Gladstone Avenue NBL A
Signalized NBT/R B
SBL A
SBT/R A
Overall C
Arthur Street / EB A
Arthur Lane at WB A
Gladstone Avenue SB A
Signalized Overall A
WBL/T B
WBR A
Booth Street at NBL A
Raymond Street

Signalized NBT A
SBT/R A
Overall A

Notes: Saturation flow rate of 1800 veh/h/lane

Queue is measured in metres

Peak Hour Factor = 1.00
The study area intersections at the 2031 future total horizon are forecasted to operate similarly to the 2031 future

background conditions. No new capacity issues are noted.
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AM Peak Hour

v/C
0.28
0.13
0.58
0.24
0.54
0.22
1.06
1.16
0.48
0.32
0.83
0.15
0.30
0.87
0.08
0.86
0.26
0.52
0.11
0.64
0.14
0.23
0.74
0.49
0.30
0.09
0.45
0.64
0.21
0.08
0.51
0.31
0.56

Delay (s)

21.6
29.0
4.0
3.4
4.6
29.6
94.1
192.8
33.2
17.5
26.2
18.5
14.9
41.3
13.5
34.9
18.3
18.2
10.1
13.6
12.4
11.3
211
9.8
7.0
4.5
8.5
23.2
4.7
8.8
13.1
14.6
15.5

Q (95*)
14.2
9.0
m44.5
23.3
17.6
#151.5
#47.4
54.0
26.0
132.4
5.4
35.8
6.2
#101.0
10.3
46.4
m6.0
38.3
7.8
20.4
#95.2
41.7
3.7
55.8
8.6
6.1
51.3
m26.0

LOS
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m = metered queue
# = volume for the 95th %ile cycle exceeds capacity
V/C = volume-to-capacity ratio

PM Peak Hour

v/C
0.32
0.07
0.47
0.40
0.44
0.18
0.70
0.67
0.52
0.76
0.81
0.47
0.72
0.70
0.24
0.52
0.43
0.85
0.38
0.73
0.24
0.60
0.79
0.49
0.59
0.23
0.51
1.08
0.36
0.11
0.38
0.66
0.80

Delay (s)

17.4
9.4
3.3
1.7
3.1

224

33.0

43.8

27.0

49.3

18.8

40.4

29.9

27.7

18.2

17.9

30.0

40.8

23.7

28.9

211

24.7

29.2
6.3

10.2

12.3
8.7

91.9
5.5
8.5

10.0

14.4

35.3

Q(95")
14.5
3.7
m29.7
14.4
15.0
107.4
#51.4
76.5
#43.5
44.8
#20.5
99.2
10.3
65.8
m39.5
#156.8
24.0
92.6
13.5
74.4
33.0
98.4
11.3
#130.3
13.3
5.7
40.8
83.1

The same signal timing adjustments discussed in the background conditions could reduce the v/c of all movements
at the study area intersections to 1.00 or below.

7.5 Modal Share Sensitivity and Demand Rationalization Conclusions

Signal timing adjustments may be explored to address existing capacity issues throughout the study area. The area
modal share targets are anticipated to be achieved given the proximity to the future Corso Italia Station on the
Trillium LRT line, and negligible impacts are anticipated as a result of site-generated traffic. Further rationalization

for the proposed development travel demand is not required.
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8 Transportation Demand Management

8.1 Context for TDM

The mode shares used within the TIA represent the unmodified, recommended district mode shares. Overall, the
modal shares are likely to be achieved, especially given the proximity of LRT, and supporting TDM measures should
be provided to encourage further shifts to sustainable modes.

The subject site is not within a design priority area, and no age restrictions are noted. The total bedroom count
within the development is anticipated to be 369 with 181 one-bedroom or bachelor units and 94 two-bedroom
units.

8.2 Need and Opportunity

The subject site has been assumed to rely predominantly on walking with roughly proportional levels of auto travel
with and transit, and those assumptions have been carried through the analysis. The study area intersections may
have residual capacity with signal timing adjustments.

Risks associated with failing to meet mode share targets are likely to be increased auto volumes which may impact
the westbound approach at the intersection of Bronson Avenue at Catherine Street/Raymond Street and the
westbound approach of the intersection of Raymond Street at Booth Street. However, as previously noted, the
modal share targets are considered somewhat conservative, and a TDM program will serve to mitigate these risks.

8.3 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 K. The key TDM measures recommended include:

e Display local area information with walking/cycling maps and relevant transit schedules and route maps

e Provide a multimodal travel option information package to new residents

e Inclusion of a 1-year Presto card for first time new condo purchase and 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

9 Neighbourhood Traffic Management

The proposed development will connect to the arterial road network through the local roads of Arlington Avenue,
and Raymond Street, and the major collector roads of Gladstone Avenue and Booth Street. It is noted that the
neighbourhood traffic management thresholds outlined in the TIA guidelines are too low for the purposes of this
analysis and that these thresholds are currently being reviewed by the City.

The site-generated trips on all the local and collector roads will be less than 30 two-way trips in the peak hours.
As it will be distributed across a number of roadways, the overall impact will be negligible to the roadway
classification.

It is noted from the volumes along Booth Street and Gladstone Avenue support high levels of traffic as major
collector roads, although this is typical of the Ottawa context and no change to their classification will result from
minor increases.
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10 Transit
10.1 Route Capacity

In Section 5.1, the trip generation was estimated by mode and the anticipated number of transit trips that will be
generated by the proposed development was outlined. Table 20 summarizes the transit trip generation.

Travel Mode Mode Share AM Peak Hour PM Peak Hour
AM(PM) In Out Total In Out Total
Transit 28%(21%) 10 24 34 14 10 24

The proposed development is anticipated to generate an additional 34 AM peak hour transit trips and 24 PM peak
hour transit trips. Of these trips, 24 outbound AM trips and 14 inbound PM trips are anticipated.

From the trip distribution presented in Section 5.3, seven transit trips to the north, five trips to the south, ten trips
to the east, and two trips to the west are forecasted during the AM peak hour and four trips from the north, three
transit trips from the south, six trips from the east, and one trip from the west are forecasted during the PM peak
hour. Given the minimum 15-minute service in each direction and access to Corso Italia Station on the Trillium LRT
line, the resultant increase in ridership is anticipated to be an averaged two or fewer riders per bus during peak
hours and no impacts on existing transit service are forecasted from site ridership.

10.2 Transit Priority

A one second or less increase in delay is anticipated on the isolated transit priority corridor of Gladstone Avenue
as a result of site traffic, and a two second increase is anticipated on the westbound left turn transit movement
at the intersection of Booth Street at Raymond Street. No change in transit LOS is anticipated as a result of site-
generated traffic volumes and no transit priority is required for consideration as part of the subject site.

11 Network Intersection Design

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

11.2 Network Intersection Design

11.2.1 Future Total Network Intersection Operations

The operations are noted in Sections 7.3 and 7.4 are considered to be acceptable given the residual capacity with
signal timing adjustments. The development is targeted for transit focus and the modal share is considered to be
somewhat conservative. No further analysis based upon a change in modal share targets is proposed, or
rationalization of network or site traffic is required.

11.2.2 Network Intersection MMLOS

Table 21 summarizes the MMLOS analysis for the network intersections. The existing and future conditions for all
intersections will be the same and are considered in one row. The intersection analysis is based on the policy area
of “Within 300m of a school” (as being within this distance of either St. Anthony School or Cambridge Street
Community Public School) for all but the Bronson Avenue at the Highway 417 eastbound ramp and Bronson
Avenue at Catherine Street/Raymond Street intersections which will be based upon the land use designation of
“Traditional Main Street”. The MMLOS worksheets have been provided in Appendix L.
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Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS

Intersection
PLOS Target BLOS Target TLOS Target TrLOS Target ALOS Target

Bronson Ave at Hwy

417 EB Ramp E B - - F D B D D D
Bronson Ave at
Catherine St / Raymond E B F D F D D D F D
St
Bronson Ave at
E A B D - - A E
Arlington Ave ¢ ¢
Bronson Ave at
Gladstone Ave b A F ¢ F D F D D E
Arthur St / Arthur Ln at b A c 8 c b i i A £
Gladstone Ave
Booth St at Gladstone D A C B F b i i c £
Ave
Booth St at Raymond St C A C B - - - - C E

The MMLOS targets will not be met for the pedestrian LOS at all study area network intersections, bicycle LOS at
all intersections except Bronson Avenue at Arlington Avenue, transit LOS at the Bronson Avenue at the Highway
417 eastbound ramp, Bronson Avenue at Catherine Street/Raymond Street, Bronson Avenue at Gladstone
Avenue, and Booth Street at Gladstone Avenue intersection, truck LOS at the Bronson Avenue at Gladstone
Avenue intersection, and auto LOS at the Bronson Avenue at Catherine Street/Raymond Street and Booth Street
at Gladstone Avenue intersections.

For pedestrian LOS, a maximum crossing distance of two lane-widths at each crossing would be required to meet
LOS A and a maximum crossing distance of three lane-widths would be required to meet LOS B. 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.

Left-turn configurations govern the bicycle LOS on all approaches, and two-stage left turns or left-turn boxes
would be required to meet LOS targets on all below-target approaches under the existing and planned lane
arrangements.

To meet transit LOS, delay on all transit movements on Bronson Avenue and Gladstone Avenue would need to be
reduced to 30 seconds or less.

To meet the truck LOS targets would require two receiving lanes on the Gladstone Avenue legs at its intersection
with Bronson Avenue.

The responsibility for exploring the above options for addressing the area MMLOS targets is that of the City, and
not of the subject development.

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

12 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 236 residential dwelling units

: CGQ
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Accesses will be provided on the Raymond Street via a right-in/right-out access
The development is proposed to be completed as a single phase by 2026

The Trip Generation and Safety Triggers were met for the TIA Screening

This report is in support of a zoning by-law amendment

Existing Conditions

Bronson Avenue, Catherine Street, and Raymond Street east of the 417 on-ramp are arterial roads, and
Booth Street and Gladstone Avenue are major collector roads in the study area

Sidewalks are generally provided on both sides of the study area roadways, Gladstone Avenue, Booth
Street, and Arlington Avenue are spine cycling routes, Arthur Street/Arthur Lane north of Arlington
Avenue is a local route, and Arlington Avenue and Arthur Street/Arthur Lane north of Arlington Avenue
are neighbourhood bikeways

The high volumes roadways have produced a high number of collisions at the intersection of Bronson
Avenue at Catherine Street/Raymond Street and at Booth Street at Raymond Street

The collision types are mostly sideswipe and rear end, indicating that they may be associated with
congestion

Some high delays and capacity issues are noted at the intersection of Bronson Avenue at Catherine
Street/Raymond Street during both peak hours, and on the westbound movement at the intersection of
Booth Street at Raymond Street during the PM peak hour

Development Generated Travel Demand

The proposed development is forecasted produce 117 two-way people trips during the AM peak hour and
117 two-way people trips during the PM peak hour

Of the forecasted people trips, 27 two-way trips will be vehicle trips during the AM peak hour and 27 two-
way trips will be vehicle trips during the PM peak hour based on a 26% AM and 25% PM auto share target
Of the forecasted trips, 30% are anticipated to travel north, 20% to travel south, 40% to travel east, and
10% to travel west

Background Conditions

@i

The background developments were explicitly included in the background conditions, along with annual
background growth rates for each road derived from the TRANS model volume plots at the 2011 and 2031
horizons rounded to the nearest 0.25%

The study area intersections at the 2026 future background horizon will operate similarly to the existing
conditions

At the 2031 future background horizon, the intersection of Bronson Avenue ate Gladstone Avenue may
experience capacity and delay issues on the eastbound and westbound approaches during the AM peak
hour, the intersection of Booth Street at Raymond Street may experience capacity and delay issues on the
westbound left/through movement during the PM peak hour, and the westbound approach of the
intersection of Bronson Avenue at Catherine Street/Raymond Street may experience capacity and delay
issues during both peak hours

Capacity issues at the study area intersections may be alleviate by reallocating no more than two seconds
of split at any overcapacity movements at intersections during either peak hour

CGH Page 35
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Total Conditions

DM

NTM

Transit

Both future total horizons operate similarly to the future background horizons during both peak hours
No additional signal timing adjustments beyond those recommended to address the background
conditions would be required to mitigate capacity issues in the future total conditions

Supportive TDM measures to be included within the proposed development should include:
o Display local area information with walking/cycling maps and relevant transit schedules and route
maps
o Provide a multimodal travel option information package to new residents
o Inclusion of a 1-year Presto card for first time new condo 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

Site traffic comprising approximately 30 two-way peak hour vehicles and the resultant distribution across
the study area road network will not be associated with changes in role or function of study area roads

The site is forecast to generate 34 new AM and 24 new PM peak hour two-way transit trips, of which 24
outbound AM and 14 inbound PM peak hour trips are anticipated

Given the number of routes and frequency of service, and the proximity to the LRT station, no impacts to
transit routes are anticipated from site-generated ridership

A one second or less increase in delay is anticipated on transit movements on Gladstone Avenue and
Bronson Avenue, and a two second increase in delay is anticipate don the westbound left-turn movement
at the intersection of Boot Street at Raymond Street, and no transit priority was required for consideration
for the subject development

Network Intersection Design

@i

Operations at network intersections are considered to be acceptable given residual capacity may be
available with signal timing adjustments

The MMLOS targets will not be met for the pedestrian LOS at all study area network intersections, bicycle
LOS at all intersections except Bronson Avenue at Arlington Avenue, transit LOS at the Bronson Avenue at
the Highway 417 eastbound ramp, Bronson Avenue at Catherine Street/Raymond Street, Bronson Avenue
at Gladstone Avenue, and Booth Street at Gladstone Avenue intersection, truck LOS at the Bronson
Avenue at Gladstone Avenue intersection, and auto LOS at the Bronson Avenue at Catherine
Street/Raymond Street and Booth Street at Gladstone Avenue intersections

Improved cycling facilities, including left-turn configurations out of mixed flow would meet the LOS targets
but due to the nature of arterial and major collector roadways, the pedestrian and transit LOS cannot be
met; any improvements to area MMLOS are the responsibility of the City and no improvements are
recommended as part of this study
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13 Conclusion

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

Prepared By: Reviewed By:

77"

John Kingsley, EIT Andrew Harte, P.Eng.
Transportation Engineering-Intern Senior Transportation Engineer
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C G H 6 Plaza Court
1 TRANSPORTATION Ottawa, ON K2H 7W1

City of Ottawa 2017 TIA Guidelines Date: 07-Dec-21
Step 1 - Screening Form Project Number: 2021-137
Project Reference: 384 Arlington

1.1 Description of Proposed Development

Municipal Address 384 Arlington Avenue

L . Block fronting Raymond St, Bell St N, Arlington Ave,
Description of Location

Arthur Ln N

Land Use Classification Institutional — 11A
Development Size 223 high-rise dwelling units
Accesses One full-moves on Raymond St
Phase of Development Single
Buildout Year 2026
TIA Requirement | Full TIA Required
Land Use Type Townhomes or apartments
Development Size 223 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 No
Bicycle Networks?

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

No
Development (TOD) zone?
Location Trigger No
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, No
or within 150 m of intersection in urban/ suburban conditions)?

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?

Bronson Ave at Catherine
Yes St/Raymond St 80 collisions

from 2015-2019

Is there is a documented history of traffic operations or safety concerns on
the boundary streets within 500 m of the development?

Does the development include a drive-thru facility? No
Safety Trigger Yes
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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: 6 Plaza Court

City / Postal Code: Ottawa / K2H 7W1

Telephone / Extension: (613) 697-3797

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

TIS REPORTS-PreQualification Letter/rc
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Appendix C

Synchro Intersection Worksheets — Existing Conditions
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Appendix E

TRANS Model Plots
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Appendix F

Background Development Volumes
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Rochester Heights - 818 Gladstone Avenue TIA Strategy Report November 2021

Figure 12: Total ‘New’ and ‘Pass-By’ Site-Generated Traffic
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18 Louisa Street Transportation Impact Assessment
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Appendix G

Synchro Intersection Worksheets — 2026 Future Background Conditions
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Appendix H

Synchro Intersection Worksheets — 2031 Future Background Conditions
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Appendix |

Synchro Intersection Worksheets — 2026 Future Total Conditions
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Appendix J

Synchro Intersection Worksheets — 2031 Future Total Conditions

(5ceH



7 obed
uopepodsuel] H9)

ar
¢e02-G2-L0

m.ﬂ/'

H NE#

auuayeD/puowAey g uosuoig 1| :seseyd pue sydg

'$0[0A0 OM} Jo}je WINWIXBW S| UMOYS anany)

“196uo| aq Aew ananb ‘Ajoedes spaaoxa swn|oA spuadied YiGe  #
'$010A0 OM} Jo}e WNWIXEL S| UMOYS ananY)

“a)luul A||eanaioay) s ananb ‘Ajoeded spesoxa sWN(op  ~

G| (uiw) pouad sishjeuy

%P6z uoneziin Anoeded uonossiau

G'GG :Aejaq [eubig uopoasiau|

GO'| :0neY 9/A WNWIXE|

Pajeulp00)-pajenioy :adA | [05uoD

H 90IAIS J0 (9887 O
3:807 uonossIa|

| obed
uojepodsuel] H9)

ar
¢e02-G2-L0

00} ‘0040 [eInieN

u8aI9 JO eIS ‘18S9 Pue TLEN:Z 8seyd o} paousiejey] (%Ge) 8€ 18SHO
011 ‘ybue 8jkg pajenioy

041 :ybua 8pAY

Kiewwng uonoasisiu|
'l 680 860 00} G0’} Oy 9/A paonpay
0 0 0 0 0 ujonpay deg abeiojg
0l oy 0 4 0 ujonpay ded soeq|ids

upnpay de) uoeales
(yda) Ayoedeq aseg

8¢l S8 L 0 0
375 980¢  ¥8S 0601  ¢G€

oY 004l () ybusT Aeg uiny

G995 09 P74 (w) 3s1Q jur [euselu]

006# 279 0L0M# ¥8LL# 999L# (w) uige LpBusT eneny

€9 Loy 68y L¥8  O'L0b~ (W) wog wbua enenp

4 ol El S07 yoeouddy

066 S 0L fejpq yoeoiddy

4 9 a 3 4 SO

066 LZb 07% 9%9 820 fejeq fe1oL

126 Ve 0e  ¥0 00 Aejag sneng

€9y 96 68 7S9 80 fejeq joxuoQ

€80 €50 960 00  SO'b ofey o/

¥20 €90 /50 SZ0  S20 oney 0/6 pajenjoy

79z 769 v Ll L (s) usai9 Joy3 1oy

9 14 (12 12 (lus#) siled uetnsapad

00, 00k 0L 06l (s) e Juoq usel4

0L 0L 0L 0L (s) swiL e

Xep Xep XeN-Q  XeN-0 Xep Xep PO\ |[ed8Y

0¢  0¢ 0¢  0¢ 0e  0¢ (s) uoisuex3 sp1yeA

SOA SOA 92 QO mm._.umw._

beq pea Be/pea

89 89 €9 €9 (s) owiy 3507 [ejoL

00 00 00 00 () 3snfpy auwi| 3507

6z ge ge  g¢ 0 0¢

€e  €¢  ge  €¢ £t £t (s) owiL mojjoA

89l TEL Tk T Ll e (s) usaig Wnwixep

%iC %L %O0E  %C8Y %6'0E  %60€ (%) ids [eyoL
0¢z 00z 06  0¢€S 0ve  0%E
gl 8L 8% 8% €82 €82
0§ 05 00 00 00, 00

85eUd YOMS

9 14 65 8 8 aseyd Jojoejeq

6 14 8 seseyd papiuad

6 S 9 14 65 8 seseyd pajoejold

VN VN d+wd  wN wiad adA] uinp

€9  80LL 695  880L 0L (uda) moj4 dnoig aueq

167 80LL  69S 2SS 09 (ydn) awnjoA ainn4

167 80LL  BGS 29§ 099 (4dn) awinjop oujelL

LT 2 ) N 4P L suoljenBlyuo) aue

60 9@ 185 18N 18N lam  1am dnoig sueT

bl oo

any uojbuiy 18¢

INOH Xesad NWV(eloL aining L€0¢

sulejeD/puolWiAey g uosuoig : |
sBulwi] ‘sswinjoA ‘ssue

Ay uojbuIly yge
INOH Xesad NWV(eloL aining L€0¢

aulsy1e)/pUOWARY g uosuolg - |
sBuiwi] ‘sswinjoA ‘ssue



1 obed i ¢ obed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-L0

09 :8J9A9 [eanjeN

U819 JO HeYS 18S9 PUB TLEAN:Z 8seyd 0} paousiajey ‘(%01) 1| 18sH0
011 ‘ybue 8jkg pajenioy

041 :ybua 8pAY

Kiewwng uonoasisiu|
1€0 090 010 €20 oljey 9/ paonpay
0 0 0 0 ujonpay nmo mmm‘_oym
44 0 | 1 upnpay de xoeqids
0 % 0 0 ujpnpey deg uojeniels
9re 1552 60C 152 (ydn) Ayoede) aseg

(w) ypbua Aeg win]
z.02 G99 6062 608 (W) 3810 Yur [ewsB
[ Sypw 06 Yl (W) g6 wbus enang
6'hL Ll 0C 0 (W) og wbus ananp
v v ol ol S07 yoeouddy
7'e 0y 062 91z fejpq yoeoiddy
v v fo) fo) S01
e 0t 062 91z fejeq (eloL
10 00 00 00 Aejag snenp
[ 0 062 (4% fejeq josuoQ
20 85°0 €10 820 ofey o/
780 780 210 z10 oney 0/6 pajenjoy
906 906 8l 8l (s) usai9 Joy3 1oy
)i 12 12 [k 6l 6l x4 34 (1) sileg ueinsapad
0§ 0§ 0§ 0§ 00b 00L 00 00 (s) e Juoq usel4
0, 0L 0L 0L 0L 0L 0L 0L (s) owi e
XelN-Q XejN-Q XepN-D XeN-D SUON BUON BUON BUON PO\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0€ 0¢ 0€ 0¢ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
A A 96 96 (s) owiy 3507 [ejoL
00 00 00 00 () 3snfpy auwi| 3507
6L 6L 6L 6L €z €T €T €T
€e  €¢  g¢  €¢ e £t £t £t (s) owiL mojjoA
818 818 818  8I8  ¥i YL v YL (s) useu wnwixep

%VBL %VBL %lBL %LBL %60T %60C %60 %602
0/8 0/ 0/8 08 0€¢ 0€ 0€¢ 0€
¢l T T T 9T 9% 9 97T
0o, 00 O0O0L 00 Q0L 00k 00L 00

9SEyd Yiums

9 9 T T 8 8 ¥ ¥ aseyd Jojsieq

9 4 8 14 S8seyd papiiad

9 ¢ 8 ¥ $8seyd pajosjold

uojbullly g UOSUOIg i :Seseyd pue syids VN wied  WN wied YN wied YN wisd adAL uing

685 0 (75 ] (¥4 0 18 0 (ydn) moi4 dnosg sue

‘|leubis weaunsdn Aq pasejew s enanb sjjusaied yiG6 Joj swNnjop W 72] 4 9svl €l 4 8 14 13 (ydn) awnjoA ainn4

61, (unw) poad sisAeuy sz %Gyl €l z 8 v Ul (ydn) awnjop oyges)

0 80IBS JO [8A87 NDI %82, Uonezijin Aioedeq uonossiaiyl 4p 4p k' K suojeinByuod sueq

V :SO7 uopoasieu| 9y :Rejoq [eubls uonoasiajy| 19s 18s  1aN  7aN  lam  7am 183 183 dnoig sueT
8G°0 101y 9/A WNWIXE|

pajeuIpIo0)-pajenioy :adA] [0nuo) * A/ ﬁ /Y J—— .\» e 4\
any uoBuINY 18g uojbulpy B uosuoig :g any UoBuINY 18g uojbulpy g uosuoig :g

INOH Yead INVIBI0L 8inn4 LE0Z sBulwi] ‘sswinjoA ‘ssue INOH Yead INVIBI0L 8inin4 LE0Z sBuiwi] ‘sswinjoA ‘ssue



9 obed i G obed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-L0

06 :9[9A0 [eanjeN

U819 JO HeYS 18S9 PUB TLAN:Z seyd 0} paousiajey ‘(%.) 92 18SHO
6 :UibuaT 8jokD pejenjoy

G6 :UibueT 8ok

Kiewwng uonoasisiu|
060 GO €80 2€0 8Y0 9L 90} 220 oljey 9/A pAONPay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 0 0 0 ujpnpey deg uojeniels
G551 98 LIS B v €L 6y 05T (ydn) Ayoede) aseg
0y 0e 002 00z () ybusT Aeg uiny
S9/l T1L02 £'€0C £6¢) (w) 3s1Q jur [euselu]
86 ¥S YL 092 0¥S  virk SIS 9Ll (W) g6 wbus enang
GGz €)  L20L 0EL 9%  98l~ 6€6~ LU (W) yiog WbuaT BneNY
| ol E| 4 S07 yoeouddy
06l §se L8L 7.8 fejpq yoeoiddy
El El fo} g fo} 4 4 fo} SO
6yl S8l 79z Gl € 8T6L VY6 96 fejeq (eloL
00 00 00 00 00 00 00 00 Aejag sneng
6%l 98l 9 GLL 7€ 86l L6 96T fejpq jonuod
060 GLO €80 Z€0 8Y0 9L 9L 220 ofey 9/A
60 6Y0 6Y0 60 20 20 120 120 oney 0/6 pajenjoy
0 0L 0L 0L 8SC 8% 8SC 8% (s) usai9 Joy3 1oy
%€ 53 8 %€ 53 53 9 9 9 9 58 S8 (lus#) siled uetnsapad
00 00 00 00 0¢h 0T 0ZL 0T 06 0§ 0S 0G (s) e Juoq yseld
0g 0¢ 0e 0¢ 0z 0z 0z 0Z 0Z 0C 0z 0T (s) owi e
Xep Xep Xep Xep XelN-D XeN-Q XepN-D XejN-D  Xel\ Xep Xep Xep PO\ |[ed8Y
0g 0¢ 0e 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0€ 0¢ 0¢ (s) uoisua}x3 sjoIyaA
SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA 1A QO mm._.umw._
pes7 pee] pee] pes] beq beq beq beq beq beq beq beq Be/pea
09 09 09 09 9 79 79 29 (s) owiy 3507 [ejoL
00 00 00 00 00 00 00 00 (s) 1snfpy auwi| 3507
00 00 00 00 ¢ Lt LT LT Te Te Te Tt
0z 0z 0Cz 0z €€ €¢ €¢ €€ 0e 0e 0e 0e (s) owiL mojjoA
0e 0¢ 0¢ 0¢ 0L 0 0L 0L 8SC 8S 8% 85 (s) usaig Wnwixep

%S %S %S %S %8G %8GG  %BGS %8GS  %LEE %LEE NlLEE %LEE
0'g 0§ 0§ 0§ 0es 0€s 0€s 0€s 0ce 0c¢e 02 07C€
0'g 0'g 0'g 0'G 06c 06 0S¢ 06 ¢8 28 I8 T8C
ol ol ol ol 0o, 00 O0O0L 00 Q0L 00k 00L 00

9SEyd Yiums

suojspe|9 g uosuolg g :saseyd pue syids 9 9 4 4 8 8 14 4 8seyd 10)08jeQ

9 4 8 12 Saseyd papiiad

*$919A0 OM} Ja}E WNWIXeW S| UMOYS anang) L S € 3 9 4 8 14 S8seyd pajosjold

“196uo| aq Aew ananb ‘Ajoedes spaaoxa swn|oA spuadied YiGe  # YN widd VN wisd YN wisd VYN wisd adAL winy

'$3[0A0 OM) JAJE WNLLIXEL S| UMOUS 8Nang) 9y el 00EL €2k ez 98 vy 1S (uda) moj4 dnoig aueq

“alulul A|[eanaI08y) S| ananb ‘Ajoeded spasoxs awNjop  ~ 12y €l 0SLL €2l G61 G8 1759 ¥S (ydn) swnjop aiming

G| (uiw) pouad sishjeuy yrag €l 0SkL €2l 561 g8 1759 ¥S (4dn) swnjoA oiypes)

9 201188 J0 (2087 O %9'€0) uonezijin Aoede) uopossiaiyl kL U | N . T W S suopeInBuog aue

0 :S07 uopoasieu| €Ly :Aejaq [eubls uonoasiaju| 10 So 0] 1] 19s 18s  1aN  7aN  lam  7am 183 183 dnoig sueT
91}, :0nEY 9/A WNWIXe}

pajeuIpIo0)-pajenioy :adA] [0nuo) * A/ ﬁ /Y J—— .\» - 4\
any uoBuINY 18g auojspe|9 ¥ uosuolg ¢ any UoBuINY 18g auojspe|9 ¥ uosuolg ¢

INOH Yead INVIBI0L 8inn4 LE0Z sBulwi] ‘sswinjoA ‘ssue INOH Yead INVIBI0L 8inin4 LE0Z sBuiwi] ‘sswinjoA ‘ssue



g abed
uopepodsuel] H9)

ar
¢e02-G2-L0

BUOJSPEID 9 4J00g ' :Seseud pue sydg

‘|eubis weaunsdn Aq pasjew s ananb sjjusolad UiGe Joj BWNjOA W
'$010A0 OM} Jo}e WNWIXEL S| UMOYS ananY)

“196uo| aq Aew ananb ‘Ayioedes spasoxa awnjoA sjjusdiad yiGe  #

G| (uiw) pouad sishjeuy

%¢°68 uonezinn Aioedeq uonoasiau]

1'1.2 :Aejaq [eubig uopoasielu|

98°0 :0BEY /A WNWIXe}

Pajeulp00)-pajenioy :adA | [05uoD

3 90IAIS J0 (9897 MO
01807 UoBsIBl|

Ay uojbuIly yge
INOH Xesad NWV(eloL aining L€0¢

3UO)SPe|D B Joog ¥
sBulwi] ‘sswinjoA ‘ssue

| obed
uojepodsuel] H9)

ar
¢e02-G2-L0

GG :9]0AD [eunjeN

uaI9 JO eIS ‘T1AM:9 Pue 11g3:Z 8seyd 0} paousiejey] (%.2) 9} 18SHO
09 :yibuaT 8jok) pejenjoy

09 :yibueT 8ok

Kiewwng uonoasisiu|
€0 $L0 $90 L0 S0 920 980 800 oljey 9/ paonpay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 0 0 0 ujpnpey deg uojeniels
tTL €8¢ wML py 09 /9L 109 0L (ydn) Ayoede) aseg

08 08 0z 00y () ybusT Aeg uiny
786 0902 097z 06L (W) 3810 Yur [ewsB
y0z 8L €86 O9W 9y €0 OlOM 29 (w) uige LpBusT eneny
00b GZ S 0T 8Sc 7€ 005 8 (W) yiog WbuaT BneNY
| | g ol S07 yoeouddy
Ghl zel €8l 6€e fejpq yoeoiddy
El El Ll 9 q g fo} g SO
€1 ¥z 9¢l L0L Z8L €8l 6¥E  GEl fejeq (eloL
00 00 00 00 00 00 00 00 Aejag sneng
€1 ¥z 9el VoL 8L €8l 6%E  GEl fejeq joxuoQ
€0 yL0  $90 L0 290 920 980 800 ofey o/
w0 Z¥0 Zv0  Tr0 980 980 960  9€0 oney 0/6 pajenjoy
16z LSe VS Vs 61l 6Lz 6lz 61 (s) usai9 Joy3 1oy
0 0 62 62 8e 8C (34 (34 (1) sileg ueinsapad
00L 00L 00, 00, 06 06 06 06 (s) e Juoq usel4
0, 0L 0L 0L 0L 0L 0L 0L (s) owi e
Xep Xep Xep Xep XelN-D XeN-D XepN-D  XejN-O PO\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
69 69 69 69 19 19 19 19 (s) swiL 3507 [ejOL
00 00 00 00 00 00 00 00 (s)1snipy i 1507
6¢ 6¢  6¢  6¢ e e e e
0¢  0¢  0¢ 0e 0e 0e 0e 0e (s) owiL mojjoA
L'se  L'Se VS VS 6l 6le 6lz 6L (s) usaig Wnwixep
UEES WEES %UEES WEES %L %L %L %LO
0z 0Ze 0¢€ 0Ze 08 08 08 08
6€C 6€C 6€ 6€ Ve Ve Vw1
00, 00L 00, 00, 00, 00L 00L 00
85eUd YOMS
8 8 12 12 9 9 14 14 aseyd Jojoejeq
8 14 9 4 seseyd papiuad
8 14 9 14 seseyd pajoejold
VN wisd YN wisd YN wisd YN wisd m_,.;._. uing
€L 6¢ 09y 1§ [T 6lS 92 (uda) moj4 dnoig aueq
[ 8 IS 88 € 8y 9% (ydn) awnjoA ainn4
eyl 6¢ e 1S 8  ef 8yy 92 (4dn) awinjop oujelL
< N < N < N ¥ N suoneinblyuog aue
185 78S 18N 18N 1em  1am 183 43 dnoig sueT

t |

N

any uojbuly 18¢

INOH Xesad NWV(eloL aining L€0¢

3UO)SPe|D B J0og ¥
sBuiwi] ‘sswinjoA ‘ssue



01 abed r
uolepodsuel] HOO ¢202-52-L0
[ 1 [ 1
EE] 4 um|t
[ 1
Z0 g

SUOJSPE|D B INUMY i :SOSeyd pue syds

'$3[0£0 OM} JaJJe WINWIXEW S| UMOYS 8NanD)
"1obuo| aq Aew ananb ‘Ajoeded spasoxs awn|oa ajuadIad UIGe  #
§1 (uiw) poliad siskjeuy
[ @0IM8S JO [9A9T NDI %g'8/ uoezijin Aoeded uoyossisiu|
V :SO7 uoRoasisu| G'g :Aejaq [eublig uopoasieiu|
610 :0nEY 9/A WNWIXE}

6 9bed
uonepodsuel] HOO

ar
¢e02-G2-L0

pajeulpioodun-pajenjay :adA| jo5uo)
09 :819AD [eanieN

295 ‘ybu 8jpAd pajenioy

G :yibueT 8ok

Krewwing uopoasiaju|
00 080  6Y0 oney 9/A peonpay
0 0 0 ujonpay deg abeiojg
0 0 0 upnpay de) yoeq|ds
0 0 0 uonpay de) uoientels
615 95ZL  €5el (yda) Ayoedeq aseg
(w) ypbua Aeg win]
6'€8l €68 09rC (W) 3s1Q quI [euLSIU|
L'e Ly TSeH () uige WbUe 8nenp
00 16l 962 (w) yipg Ybua aneny
Y Y v SO yoeosddy
Sy 0L 8'6 Kejo yoeouddy
v v v SO1
Sy 0L 8'6 Kejaq [ejoL
00 00 00 AKeje@ snanp
4 0L 86 Kejaq [01u0D
600 00  6¥0 oney /A
€0 G0 GL0 oney /6 pajenjy
geL 0Ty 0Ty (s) usa19 043 1Y
e 44 8 8 (lu/#) sileo uersapad
08 0S 0S 0s (s) Yrem uoq ysel4
0oL 06l 06l 06l (s) swiL Yem
SUON  Xejy  XeN  Xep ECTEREN
0¢ 0¢ 0¢ 0¢ (s) uoisua}x3 sjoIyaA
¢ezundo BeT-pea
be7/pes]
A 1Y gq (s) swiy 1507 [e01
00 00 00 (s) 1snlpy awi] 107
%% 4 4 4 (s) swi) pay-Iv
0¢ 0¢ 0¢ 0¢ (s) awi] mojjoA
08l €9 €9 €9 (s) usei9 wnwixeyy
%CTy  %8LS %8LS  %8'LS
cec  8le  gle  gle
7¢c  96C G6C  G6C
00L 00k 00L 00
9Seyd Yoms
8 9 & & aseyd J0joaje(
z saseld papiiad
8 9 & S8seld pajosjold
VN VN VN ulisd adAl ung
9 8¢ 809 0 (yda) mojq dnoig) sueq
0 89¢ LS 0¢ (ydn) swnjop aiming
0 89¢ LIS 0¢ (yda) swnjop ouyesL
k4 ks ¢ suoljenBlyuo) aue
las  lam 183 183 dnoig aueT
t -« v

Y UojbullY y8E SUOISpe[D B INYUY G
INOH Xesad NWV(eloL aining L€0¢ sBuiwi ‘sswn|o/ ‘ssueT

Ay uojbuIly yge
INOH Xesad NWV(eloL aining L€0¢

SUOISpe[O B INYUY G

sBuiwi] ‘sswinjoA ‘ssue




2} obed i 1| abed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-L0

GG :9]0AD [eunjeN

u8aI9 JO eIS ‘LGS 9 Pue TLEN:Z 8seyd o psousiejey] (%85) GE 18SHO
09 :yibuaT 8jok) pejenjoy

09 :yibueT 8ok

Kiewwng uonoasisiu|
€0 150 800 120 90 oljey 9/ paonpay
0 0 0 0 0 ujonpay amo mmm‘_oym
0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 ujpnpey deg uojeniels
Ge8  ¢%8 /8% GES  6KS (ydn) Ayoede) aseg

06z 0L () ybusT Aeg uiny
090z 099 1'20€ (W) 3810 Yur [ewsB
09w €15 1’9 98 8¢S (W) g6 wbus enang
00 10e 1T 00 8'1e (w) Y10 Wbue 8nenD
k<l e | S0 Yoeosddy
9y LT L8l fejpq yoeoiddy
g g v v 2 S01
9vL Vel 88  Lv  T€ fejeq fe1oL
00 00 00 00 00 Aejag snenp
9yl Vel 88 v T€C fejeq josuoQ
L0 150 800 120 #90 ofey o/
60 670 670 €60  €€0 oney 0/6 pajenjoy
€6z €6c €6C 002 002 (s) usel9 Joy3 v
8¢ 8y 8y Sl Gl (u#) siled uetnsapad
0§ 0§ 0S 06 06 (s) e juoq yseld
06 0Sb  0GL  0L O (s) swiL e
XeN-D XeN-D XepN-D  Xep Xep PO\ |[ed8Y
0¢ 0¢ 0¢ 0t O0¢ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
7§ TS TS S5 6§ (s) swiL 3507 [ejOL
00 00 00 00 00 (s) 1snfpy auwi| 3507
6L 6L 6L TT Tt
[ e £t £t £t (s) owiL mojjoA
€6 €6C €62 00z 002 (s) useu wnwixep
%SGLS  %SLS %hSLS %hSTY  %STY (%) ids [eyoL

Sy Gve G¥e 9% 9%
AT A AN A TN N A -h 14
00, 00 00L 00 00

9SEyd Yiums

9 T T 8 8 aseyd Jojsieq

z ) saseld papiiad

9 z 8 saseld pajslold

puowkey g (oog .9 :saseyq pue syjdg N N wisd uwied  WN adA] wing

€9 eer 8¢ W 6YE (ydn) moi4 dnosg sue

"leubis weansdn Aq paisjew si ananb ajjuadiad yiGe Joj swnjop W Jx44 {294 8¢ 11 922 (ydn) swnjop aiming

G (uw) potiad siskjeuy e ey 88 e 9ze (4dn) swnjoA oiypes)

2 90113 JO [9A8T D] 9449 Uonezinn Aioedeg uonossiayu| 4 ¥ Y P P suofeinByuo) sue

g:S07 uoioasIau| G'G), :Aejaq [eubig uopoasiel| 189S 1N T8N HgM  lam dnoig sue
$9°0 :0BEY /A WNWIXE}

Pajeulp00)-pajenioy :adA | [05uoD + ﬁ /v ¥ —
any uojbuipy y8e puowAhey g yjoog :9 any uojbuipy y8e puowAey g yjoog :9

INOH Yead INVIBI0L 8inn4 LE0Z sBulwi] ‘sswinjoA ‘ssue INOH Yead INVIBI0L 8inin4 LE0Z sBuiwi] ‘sswinjoA ‘ssue



7} abed i ¢} abed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-10

0/ 18949 [eanjeN

U819 JO PEIS ‘18S9 Pue LGN:Z aseyd o} paouaIsfey (%z) 9 19SHO
011 ‘ybue 8jkg pajenioy

041 :ybua 8pAY

Kiewwng uonoasisiu|
9L 20 960 80 oljey 9/A peonpay
0 0 0 0 ujonpay amo mmm‘_oym
0 €8 0 19 upnpay de xoeqids
696 0 0 0 uonpay de) uoientels
658l €6l LIS 8IS (ydn) Ayoede) eseg

(k47 (w) ybusT Aeg uiny
y09 299 0ere (w) 3s1Q jur [euselu]
TS8W  p'eZL  GTGM# G90L () uige WbUe 8nenp
V16 ¥66 898 8L (W) og wbus ananp
3 g a SO yoeosddy
999 98l 8YS Kejo yoeouddy
3 ] 3 a SO
999 98l 919 L9y fejeq fe1oL
G0s L0 00 6T Aejeq eneng
L9l ¥8L 919 Ley fejeq joxuoQ
950 690 960 €0 oy 9/
850 850 1€0  1€0 oney 9/ pajenjoy
179 L'y9  vvE 've (s) usal9 Jo3 1oy
9 0 8 8 (lu/#) sileD uersapag
00L 00L 09k 09 (s) e Juoq yseld
06l 06l 0L 0L (s) swiL e
XepN-D  Xep-D  Xely Xep QPO |[B28Y
0¢  0¢ 0¢  0¢ (s) uoisuex3 sp1yeA

¢ezundo BeT-pea

be7/pes]

66 65 9§  9G (s) owiy 3507 [ejoL
00 00 00 00 () 3snfpy auwi| 3507
9z 9T €T €T (s) suiL pay-y
£e €t € £t (s) owiL mojjoA
VY9 LY vvE vbe (s) usei9 wnwixeyy

%9€  %9IEY  %YIE  %b9E
00. 00L 00F O00F
61€ 616 98 98¢
00k 00k 00L 00}

9SEyd Yiums

9 4 14 14 aseyd J0jo9jeq

uosuoig g dwey g3 /|y AMH g :saseyd pue syjds . - 14 12 MWMM“M__ nwww“%m__

‘|eubis weaunsdn Aq pasjew s ananb sjjusolad UiGe Joj BWNjOA W VN VN wisd  uwisd adAL uing

'$3]0A0 OM) JAJE WNLLIXEL S| UMOUS 8Nang) €601 LEEL 68y LLE (uda) moj4 dnoig aueq

“Jabuo| aq Aew ananb ‘Ajoedes spasoxa awn|oA s|juadied YiGe  # MMW” Mmmw MMW MMM ﬁm& Mﬁﬂ__w» MHM.“__.
G| (uiw) pouad sishjeuy

H 8an1sS Jo [ereT NI %'} Uoneziinn Aioede uopossiaiy| o dE L LY suojeindyuog aue

@:807 uopossiel| 9'ey :Aejaq [eubls uonoasiaju| 189S  1aN  ¥83 183 dnois aueT
96°0 :0BEY /A WNWIXE}

pajeupioo)-pajen)ay :adA| jouo) * ﬁ )/. 4\
any UojBuIlY $gg uosuolg ® dwey g3 /1 AMH 8 any UojBullY pgg uosuolg g dwey g3 /1 AMH 8

1 ‘Sewn|oA ‘seue

INOH Yead INVIBIOL aining L£0Z sBujwi] ‘sewnjop ‘saue INoH Yead VIeIoL aimind L €0z sbu



7 obed
uopepodsuel] H9)

ar
¢e02-G2-L0

H NE#

auuayeD/puowAey g uosuoig 1| :seseyd pue sydg

'$0[0A0 OM} Jo}je WINWIXBW S| UMOYS anany)

“196uo| aq Aew ananb ‘Ajoedes spaaoxa swn|oA spuadied YiGe  #
'$010A0 OM} Jo}e WNWIXEL S| UMOYS ananY)

“a)luul A||eanaioay) s ananb ‘Ajoeded spesoxa sWN(op  ~

G| (uiw) pouad sishjeuy

%p'gz| uoneziin Anoeded uonossiau

9’1/ :Rejaq [eubig uopoasielu|

20°), :0nEY 9/A WNWIXe}

Pajeulp00)-pajenioy :adA | [05uoD

H 89IAI8S 40 [8A8T NOI
3507 uoioasidu|

| obed
uojepodsuel] H9)

ar
¢e02-G2-L0

06 :9[9A0 [eanjeN

u8aI9 JO eIS ‘LGS 9 Pue TLEN:Z 8seyd o} psousiajey] (%09) 09 18SHO
001 ‘pbue 8jokg pajenioy

001 :yibuaT 8jpAY

Kiewwng uonoasisiu|
151 BL0 €60 Zkh  t§)
0 0 0 0 0 ujonpay deg abeiojg
Uy 0 0 A4 upnpay de xoeqids
6Ll L6 7L 0 0 ujnpey deg uojeniels
€9LL  966L 69 LML 08E (ydn) Ayoede) eseg

ojey 9/A paonpay

oY 004l () ybusT Aeg uiny
G995 €€9 P74 (W) 3810 Yur [ewsB
OLEME TS8  LUGH €OLL# E9SL# (w) uige LpBusT eneny
Vi G99 g8y 978 168~ (W) wog wbua enenp
3 9 4 SO yoeosddy
62, 682 0'€0} fejpq yoeoiddy
3 9 a 4 4 SO
67, €6l ¥eS 06 01Tl fejeq fe1oL
68y L1 98 T 6T Aejag sneng
0y 9L L6y 865 768 fejeq joxuoQ
680 2v0 260 660 20k ofey o/
960 090 090 /20 /20 oney 0/6 pajenjoy
09¢ 709 T09 L9 L9 (s) usai9 Joy3 1oy
14 62 4 4 (lus#) siled uetnsapad
00L 00! 0sl 08l (s) e Juoq usel4
0L 0L 0L 0L (s) swiL e
XeN-Q XepN-Q SUON Xep Xep PO\ |[ed8Y
0¢e 0¢ 0¢ 0  0€ (s) uoisua}x3 sjoIyaA
SOA SOA 1A QO mm._.umw._
beq pea Be/pea

(s) owiy 3507 [ejoL
(s) 1snipy awi] 3507

89 89 89 619 619
0'0 00 00 00 00
ge g'e ge 0¢ 0¢

€t €e €¢ [ e (s) awi] mojjoA
7se  T09 T8k L9 L% (s) useu wnwixep
%07 %0L9 %0 %OEE  %0EE (%) ids [eyoL

0Zyr 0.9 06 0€€ 0€e
8vc 8%c 8Ll €80 €8¢
0oL 00 06G 0oL 00}

9SEyd Yiums

9 @ S 8 8 aseyd J0jo9jeq

¢ 8 Saseld panilliad
9 ¢ S 8 Saseld pajosjold
WN WN d+wd YN widd adf] uin]

(yda) mojq dnoig) sueq
(yda) awnjop ainyn4

90, O¥8  62¢ €9l 98¢
G98  O¥8 62 685 069
G98  O¥8 676  68S 069 (4dn) awinjop oujelL
¢ L qib 4 suopenBlyuo) sue

189S 18N 78N 18w 1am dnoig aue

bl o

uoyBuIy 8¢
INOH Xead |NdIelol ainjindg L€0¢

sulejeD/puolWiAey g uosuoig : |
sBulwi] ‘sswinjoA ‘ssue

uoyBuIY 8¢
INOH Xead |NdIelol ainjn4 LE0¢

aulsy1e)/pUOWARY g uosuolg - |
sBuiwi] ‘sswinjoA ‘ssue



1 obed i ¢ obed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-L0

GG :9]0AD [eunjeN

U9aI9) JO HeYS 18S9 PUB TLEAN:Z 8seyd 0} paousiajey ‘(%62) 62 18SHO
001 ‘pbue 8jokg pajenioy

001 :yibuaT 8jpAY

Kiewwng uonoasisiu|
770 050 900 920 oljey 9/ paonpay
0 0 0 0 ujonpay nmo mmm‘_oym
961 0 0 £ unpay ded yoeqjids
0 651 0 0 ujnpey deg uojeniels
€062 L2 €5e 062 (ydn) Ayoede) aseg
(w) ypbua Aeg win]
z.02 G99 6062 608 (W) 3810 Yur [ewsB
1Al L6ew L Syl (W) g6 wbus enang
904 vel 00 LT (W) og wbus ananp
v v v g S07 yoeouddy
L [ v'6 vl fejpq yoeoiddy
v v v g S01
L) €e v'6 i fejeq fe1oL
00 00 00 00 Aejag snenp
L 4 6 i fejeq josuoQ
0v'0 1¥0 100 €0 ofey o/
180 180 €10 €10 oney 0/6 pajenjoy
908 908 8l 8l (s) usai9 Joy3 1oy
6¢ 6¢ 62 62 0C 0C 6l 6l (1) sileg ueinsapad
0§ 0§ 0§ 0§ 00b 00L 00 00 (s) e Juoq usel4
0, 0L 0L 0L 0L 0L 0L 0L (s) owi e
XelN-Q XejN-Q XepN-D XeN-D SUON BUON BUON BUON PO\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0€ 0¢ 0€ 0¢ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
A A 96 96 (s) owiy 3507 [ejoL
00 00 00 00 () 3snfpy auwi| 3507
6L 6L 6L 6L €z €T €T €T
€e  €¢  g¢  €¢ e £t £t £t (s) owiL mojjoA
[N VA VA N VAR VAR VT 1 N V1 1) (s) useu wnwixep

NOLL %OLL NOLL %OLL %0€T %0E€C %0EC  %0'€T
0. 0L 0. 0L 0€ 0¢€ 0€ 0€
¢l T T T 9T 9% 9 97T
0o, 00 O0O0L 00 Q0L 00k 00L 00

9SEyd Yiums

9 9 T T 8 8 ¥ ¥ aseyd Jojsieq

9 4 8 14 S8seyd papiiad

9 ¢ 8 ¥ $8seyd pajosjold

uojbullly g UOSUOIg i :Seseyd pue syids VN wied  WN wied YN wied YN wisd adAL uing

1001 0 ¥ELL 0 i 0 L 0 (4da) moj4 dnoug eueq

‘|leubis weaunsdn Aq pasejew s enanb sjjusaied yiG6 Joj swNnjop W 286 € 860)  ¥C 0 4 4 €l (ydn) awnjoA ainn4

G (uw) potiad siskjeuy % € 8601 1T 0 @ z €l (4dn) swnjoA oiypes)

0 80IBS JO [8A87 NDI %80, Uonezijin Aioedeq uonossiaiyl 4p 4p k' K suojeinByuod sueq

V :SO7 uopoasieu| 1€ hejoq [eubis uojossialu| 19s 18s  1aN  7aN  lam  7am 183 183 dnoig sueT
1470 :0BEY 9/A WNWIXe}

pajeuIpIo0)-pajenioy :adA] [0nuo) * A/ ﬁ /Y J—— .\» e 4\
uoiBuipy y8¢ uojbulpy B uosuoig :g uoiBuipy y8¢ uojbulpy g uosuoig :g

INOH Yead INdIBIoL ainin4 LE0Z sBulwi] ‘sswinjoA ‘ssue INOH Yead INdIBIoL ainin4 LE0Z sBuiwi] ‘sswinjoA ‘ssue



9 obed i G obed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-L0

06 :9[9A0 [eanjeN

U98I9) JO HeYS 18S9 PUB TLAN:Z seyd 0} paousiajey ‘(%0%) Ov 18SHO
001 ‘pbue 8jokg pajenioy

001 :yibuaT 8jpAY

Kiewwng uonoasisiu|
2L0  LF0 180 9L0 2§0 /90 0.0 810 oljey 9/A pAONPay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 0 0 0 ujpnpey deg uojeniels
?Geh  S0L  wlel lgh 989 0Lz €€9  08C (ydn) Ayoede) aseg
0y 0e 002 00z () ybusT Aeg uiny
S9/l T1L02 £'€0C £6¢) (w) 3s1Q jur [euselu]
766 GOz# 8y GeWt G9L  ¥IS#  vl0L 06 (W) g6 wbus enang
19, 0L 9T 8L 005 T SLL Y9 (W) yiog WbuaT BneNY
) 9 9 Q) S07 yoeosddy
70€ 91T 61 0ze fejpq yoeoiddy
b} a El a fo} a fo} fo} SO
662 v0y 88 €6y (0. 8Ey 0€  ¥C fejeq (eloL
00 00 00 00 00 00 00 00 Aejag sneng
66z yO0y 88, €6y (0. ey 0€ ¥ fejpq jonuod
2,0 L¥0 180 920 2§90 90 0L0 8L0 ofey 9/A
660 660 60 60 6E0  6E0  6E0  6E0 oney 0/6 pajenjoy
06 066 066 066 88 886 88  886E (s) usai9 Joy3 1oy
89 1y 69 L4 1y Ly 4 44 89 89 69 69 (lus#) siled uetnsapad
00 00 00 00 0¢h 0T 0ZL 0T 06 0§ 0S 0G (s) e Juoq usel4
0g 0¢ 0e 0¢ 0z 0z 0z 0Z 0Z 0C 0z 0T (s) owi e
Xep Xep Xep Xep XelN-D XeN-Q XepN-D XejN-D  Xel\ Xep Xep Xep PO\ |[ed8Y
0g 0¢ 0e 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0€ 0¢ 0¢ (s) uoisua}x3 sjoIyaA
SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA SOA 1A QO mm._.umm._
pes7 pee] pee] pes] beq beq beq beq beq beq beq beq Be/pea
09 09 09 09 9 79 79 29 (s) swiL 3507 [ejOL
00 00 00 00 00 00 00 00 (s) 1snfpy auwi| 3507
00 00 00 00 ¢ Lt LT LT Te Te Te Tt
0z 0z 0Cz 0z €€ €¢ €¢ €€ 0e 0e 0e 0e (s) owiL mojjoA
0e 0¢ 0¢ 0€¢ 066 066 06 066 88 88 88  88E (s) usaig Wnwixep

%S %S %S %S %0Sy  %0GY  %0Sy %0GY %0Sy %0SY %0Sy %0'SY
0'g 0§ 0§ 0§ 0sy» 0Sy 06y 0S¥ QS 0GF 0Sr 0GF
0'g 0'g 0'g 0'G 06c 06 0S¢ 06 ¢8 28 I8 T8C
ol ol ol ol 0o, 00 O0O0L 00 Q0L 00k 00L 00

9SEyd Yiums

9 9 @ @ 8 8 14 14 aseyd J0jo9jeq

9 4 8 14 S8seyd papiiad

3UOJSpe|D ¥ UOSUOIG i€ :SASEeyd pue sy|ds L S € 3 9 4 8 14 S8seyd pajosjold

N wiad YN wiad YN wiad YN wiad 9dAL winp

*$3[0A2 OM) JAJE WNLWIXEL S| UMOUS 8Nant) 206 6y 86 9 e Wb 9 1S (uda) moj4 dnoig aueq

“196uo| aq Aew ananb ‘Ayioedes spasoxa awnjoA sjjusdiad yiGe  # 118 914 18 96 G2e 343 [45% 1§ (ydn) swnjop aiming

61 (uw) potiad siskjeuy 118 6h I8 9% Gze Wb we 1S (4dn) swnjoA oiypes)

4 8018 J0 (8187 1D %626 Uoneziinn Auoede uopoasial kL U | N . T W S suopeinBjuog suet

0 'S0 uopossia| 1’1 :KejaQ [eubls uonoasiaju| 10 So 0] 1] 19s 18s  1aN  7aN  lam  7am 183 183 dnoig sueT
18°0 {018y 9/A WNWIXE|

pajeuIpIo0)-pajenioy :adA] [0nuo) * A/ ﬁ /Y J—— .\» - 4\
uoiBuipy y8¢ auojspe|9 ¥ uosuolg ¢ uoiBuipy y8¢ auojspe|9 ¥ uosuolg ¢

INOH Yead INdIBIoL ainin4 LE0Z sBulwi] ‘sswinjoA ‘ssue INOH Yead INdIBIoL ainin4 LE0Z sBuiwi] ‘sswinjoA ‘ssue



g abed
uopepodsuel] H9)

ar
¢e02-G2-L0

BUOJSPEID 9 4J00g ' :Seseud pue sydg

‘|eubis weaunsdn Aq pasjew s ananb sjjusolad UiGe Joj BWNjOA W
'$010A0 OM} Jo}e WNWIXEL S| UMOYS ananY)

“196uo| aq Aew ananb ‘Ayioedes spasoxa awnjoA sjjusdiad yiGe  #

G| (uiw) pouad sishjeuy

%4'€0). uoeziin Ayoeded uogossielu]

2'62 :Aejaq [eubig uopoasieiu|

G8'0 101y 9/A WNWIXE|

Pajeulp00)-pajenioy :adA | [05uoD

9 80INBS JO 3197 N
01807 UoBsIBl|

uoyBuIy 8¢
INOH Xead |NdIelol ainjindg L€0¢

3UO)SPe|D B Joog ¥
sBulwi] ‘sswinjoA ‘ssue

| obed
uojepodsuel] H9)

ar
¢e02-G2-L0

G9 :9]0AD [eunjeN

uaI9 JO eIS ‘T1AM:9 Pue 11g3:Z 8seyd o} paousiajey] (%P9) 1S 18SHO
08 :uibuaT 8jok) pejenjoy

08 :yibueT 8ok

Kiewwng uonoasisiu|
090 20 €0 80 S0 €¥0 S0  #20 oljey 9/ paonpay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 0 0 0 ujpnpey deg uojeniels
159 G0z 098Gz €6L 82 Ll €S (ydn) Ayoede) aseg
08 08 0z 00y () ybusT Aeg uiny
786 0902 097z 06L (W) 3810 Yur [ewsB
vvL  GEL 976 0¥C  89GM# GeEW 859 €0l (w) uige LpBusT eneny
L9 VS 78S 0L VT 92C 60y €€ (W) yiog WbuaT BneNY
ol ol a el S07 yoeouddy
(374 082 688 6L fejpq yoeoiddy
fo} fo} fo} fo} a fo} q g SO
vz Viz 68 L€C 80y 00e 6L 8l fejeq (eloL
00 00 00 00 00 00 00 00 Aejag sneng
I've Ve 68 L€ 80r 00 6L T8l fejeq joxuoQ
090 $20 €40 880 80 €40 250 20 ofey o/
960 860 80 8E0  9¥0 9¥0  9¥0  9¥0 oney 0/6 pajenjoy
L0e  L0E  L0E  L0E 698 698 698 69 (s) usai9 Joy3 1oy
)i 12 12 V4 [ [ 9 9 (1) sileg ueinsapad
00L 00L 00, 00, 06 06 06 06 (s) e Juoq usel4
0, 0L 0L 0L 0L 0L 0L 0L (s) owi e
Xep Xep Xep Xep XelN-D XeN-D XepN-D  XejN-O PO\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
69 69 69 69 19 19 19 19 (s) swiL 3507 [ejOL
00 00 00 00 00 00 00 00 (s)1snipy i 1507
6¢ 6¢  6¢  6¢ e e e e
0¢  0¢  0¢ 0e 0e 0e 0e 0e (s) owiL mojjoA
10e  L0E  L0E  L0E 698 698 69 69€ (s) usaig Wnwixep
Y W%EI %UE %EI %BES %BES %BES %8S
0/ 0L 0 0L 0¢r 0ty 0¢r 0€y
6€C 6€C 6€ 6€ Ve Ve Vw1
00, 00L 00, 00, 00, 00L 00L 00
85eUd YOMS
8 8 12 12 9 9 14 14 aseyd Jojoejeq
8 14 9 4 seseyd papiuad
8 14 9 14 seseyd pajoejold
VN wisd YN wisd YN wisd YN wisd m_,.;._. uing
€€ 09 89y 66 yL9  Ovk L0V L€ (uda) moj4 dnoig aueq
€6 0§ €6 66 ¥€9 0¥k G9E L€ (ydn) awnjoA ainn4
€6 05 €6€ 66 ¥e9  Opk 998 Le (4dn) awinjop oujelL
< N < N < N ¥ N suoneinblyuog aue
185 78S 18N 18N 1em  1am 183 43 dnoig sueT

t |

N

uoyBuIY 8¢

INOH Xesad NdIelol aining L€0C

3UO)SPe|D B J0og ¥
sBuiwi] ‘sswinjoA ‘ssue



01 abed r 6 abed o
uopepodsuel] H9) 2202-52-L0 uojepodsuel] H9) 2202-52-L0

09 :8J9A9 [eanjeN

uaI9 JO eIS ‘T1AM:9 Pue 11g3:Z 8seyd o} paousiajey] (%18) 69 18SHO
08 :uibuaT 8jok) pejenjoy

08 :yibueT 8ok

Riewwng uonossiai|

020 /90 670 oney 9/A peonpay
0 0 0 upnpay de) sbeiojg
0 0 0 uponpay de) yoeqids
0 094 0 uonpay de) uoientels
8ve SLZL 4 (yda) Ayoede) aseg
(w) ypbua Aeg win]

6€8L  €6¢l 0'9¥ (w) 3810 YuI [eUIBI
€L 186 0€e () uige WbUe 8nenp
L 529 44 (w) Y10 Wbue 8nenD
g g v SO yoeosddy
geL Tol €9 Kejaq yoeouddy
g g v S01
€T Tl €9 fejaq eyoL
00 0 00 AKeje@ snanp
€7l 86 €9 Kejaq [01u0D
€00 690 670 oney /A
810  €L0 €L0 oney /b pajenjoy
8yl 989 985 (s) usal9 Jo3 1oy
14 65 65 SL GL (lu/#) sileo uersapad
08 [ 0 0 [ (s) e uoq ysel4
0oL 06l 06l 06l 06l (s) swiL Yiem
QUON  Xej-D XeW-D Xep-D Xew-D 9pOJ |08y
0¢ 0¢ 0€ 0¢ O0¢ (s) uoisualx3 ap1yan
¢ezwdo beT-pes

be7/pes]

4 1Y gq (s) swiy 1507 [e01
00 00 00 (s) 1snlpy awi] 107
A YA v AR v AR 4 (s) swiL pay-ly
0¢ 0¢ 0¢ 0'¢ 0¢ (s) awi] mojjoA
08l ¢ls €18 €l €ls (s) usei9 wnwixeyy

%06 %0VL W0VL %O0VL  %O0LL
e 899 895 893 899
gec  G6c 96 G6C  G6C
00, 00 00L 00 00

9SEyd Yiums

8 9 9 4 4 aseyd J0jo9jeq

9 4 soseld papiwiod

8 9 & S8seyd pejosjold

VN VN widd VYN wiad adAl ung

3UOJSPeIO @ NULY -G :Saseyd pue sjids m_‘wo wm w wwm wm Eﬁmnw_»\wﬂﬂ_ ﬂﬂ%\ﬂom M“ﬂ

61 (uw) potiad siskfeuy [ 9L | 8ys  1e (4dn) swnjoA oiypes)

@ 90IMdS J0 [9A8T NI %€'08 uoneziiin Ayoeded uonossiayul ¢ ¢ k4 suojjeinbyyuod suey

V :SO7 uopoasieu| 1'8 :Rejaq [eubls uonoasiaju| l9s  lam  1am 183 183 dnois aueT
6G°0 :0NeY o/A WnWIXe}y

pajeuIpIo0)-pajenioy :adA] [0nuo) * J—— .\» - ‘\
uojbuIpy 8¢ duoIspe(9 R INYUY g uojbuIny 8¢ duoispe(9 R INYUY g

1 ‘Sewn|oA ‘seue

INOH Yead NdIBIoL imin L£0Z sBujwi] ‘sewnjop ‘saue InoH yead WdIeloL aimind L£0z sbu



2} obed
uopepodsuel] H9)

ar
¢e02-G2-L0

H NE#

puowAey g yjoog ;9 :seseyd pue sydg

'$0[0A0 OM} Jo}je WINWIXBW S| UMOYS anany)

“196uo| aq Aew ananb ‘Ajoedes spaaoxa swn|oA spuadied YiGe  #
'$010A0 OM} Jo}e WNWIXEL S| UMOYS ananY)

“a)luul A||eanaioay) s ananb ‘Ajoeded spesoxa sWN(op  ~

G| (uiw) pouad sishjeuy

%6°08 uorezinn Aioedeq uonoasiau]

¢'Ge :Aejaq eubig uopoasial|

80°| 101y 9/A WNWIXE|

Pajeulp00)-pajenioy :adA | [05uoD

@ dIMBS JO [9A87 NDI
@:S07 uonoasia|

1| abed
uojepodsuel] H9)

ar
¢e02-G2-L0

09 :8J9A9 [eanjeN

uaI9 JO eIS ‘LGS 9 Pue TLEN:Z 8seyd o} psousiejey] (%95) 6€ 18SHO
0/ :yibuaT 8jok) pejenjoy

0 :yibueT 8jokD

Krewwing uopoasiaju|

990 8€0 L0 9¢0 80 oljey 9/A paonpay
upnpay de) sbeiojg
0 0 0 0 0 upnpay de xoeqids
upnpay de) uojeale)s
(yda) Ayoedeq aseg

156 6.6 18¢ s 6Ly

06z 0L () ybusT Aeg uiny

090z 099 1'20€ (W) 3810 Yur [ewsB
168 80r LG €€l €0l (W) g6 wbus enang
10s 8 8l 00 €L~ (w) Y10 Wbue 8nenD
kEl A E| S0 Yoeosddy
vyl 66 1'89 fejpq yoeoiddy
g v v v 4 SO
vy 00L S8 G5 616 fejeq fe1oL
00 00 00 00 00 Aejag snenp
vyl 000 G8 GG 616 fejeq josuoQ
990 860 LLO 980 80 ofey o/
950 950 950 620 620 oney 0/6 pajenjoy
€6 €66 €66 002 002 (s) usai9 Joy3 1oy
e Ly Ly i i (u#) siled uetnsapad
0§ 0§ 0S 06 06 (s) e juoq yseld
06 0Sb  0GL  0L O (s) swiL e
XeN-D XeN-D XepN-D  Xep Xep PO\ |[ed8Y
0¢e 0¢ 0¢ 0  0€ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes

Be/pea

7§ IS TS 9S  g§ (s) swiL 3507 [ejOL
00 00 00 00 00 (s) 1snfpy auwi| 3507

6L 6L 6L TT Tt
€t €e €¢ [ e (s) awi] mojjoA
€66 €66 €66 00z 002 (s) useu wnwixep
%9IE9  %IEY %IEY %VIE  %YIE (%) ids [eyoL
Svr  Svr  Gvb  §SC 66T
7S¢ Tse TST  §ST §SC
00, 00, 00, 00L 00

9SEyd Yiums

9 @ 4 8 8 aseyd J0jo9jeq

4 8 seseyd papiiad
9 & 8 S8seld pajosjold
YN YN  WwRd whRd VYN adfL wing
829 el8 T 6L 11§ (uda) moj4 dnoig aueq
%S el e 16l 6EE (ydn) swnjop aiming
9 el e 161 6g¢ (4dn) awinjop oujelL

4+ LY i P suojeinByuog aue

188 18N 78N dam  1am dnoig aue

uoyBuIy 8¢
INOH Xead |NdIelol ainjindg L€0¢

puowAey ¥ yjoog -9
sBulwi] ‘sswinjoA ‘ssue

uoyBuIY 8¢
INOH Xead |NdIelol ainjn4 LE0¢

Pyos N -
puowAey ¥ yjoog -9
sBuiwi] ‘sswinjoA ‘ssue



7} abed i ¢} abed i
uoepodsuel | HH 2202-52-L0 uoepodsuel | HH 2202-52-10

08 :8[9A [eanjeN

usal9 Jo ejs »._,mw_o pue 1GN:¢ wmmsa 0} paousiajey »Aﬁxuo‘ 018sH0
001 ‘pbue 8jokg pajenioy

001 :yibuaT 8jpAY

Kiewwng uonoasisiu|
¥S'L 990 680  ¢€0 ojjey] 9/ paonpay
0 0 0 0 ujonpay deg abeiojg
0 gy 0 0 upnpay de xoeqids
876 0 0 0 uonpay de) uoientels
696}  6G6L by /8F (ydn) Ayoede) eseg

(k47 (w) ybusT Aeg uiny
€€9  ¥0S gLz (w) 3s1Q jur [euselu]
Ge8IW G'LL  9WTI# 86E () uige WbUe 8nenp
€9/l LSS V0L Tee (w) Y10 Wbue 8nenD
3 g a SO yoeosddy
§6L  G¢l 0'6Y Kejo yoeouddy
3 ] 3 fo} S01
G6.  GEL  G95  L6C fejeq fe1oL
687 ¥0 00 00 AKeje@ snanp
99z Vel G95 L6 fejoq jonuo)
180 160 680  2€0 ojjey 9/A
650 650 620 620 oney 9/ pajenjoy
765 16S  ¥6C  ¥6C (s) usai9 Joy3 1oy
19 0 € € (lus#) siled uetnsapad
00L 00L 09k 09 (s) e Juoq usel4
06 0SL 0L 0L (s) w1 yeMm
XepN-D  Xep-D  Xely Xep QPO |[B28Y
0¢  0¢ 0¢  0¢ (s) uoisuex3 sp1yeA

¢ezundo BeT-pea

be7/pes]

96 65 9§  9¢ (s) owiy 3507 [ejoL
00 00 00 00 () 3snfpy auwi| 3507
€ 97 €T €T (s) suiL pay-y
€e €¢ €¢ [ (s) awi] mojjoA
v65  L6S  ¥6C 6T (s) usei9 wnwixeyy

%069 %0'G9  %0°GE  %0'SE
099 099 06 09
90¢ 606 98 98¢
00k 00k 00L 00}

9SEyd Yiums

9 4 14 14 aseyd J0jo9jeq

uosuoig g dwey g3 /|y AMH g :saseyd pue syjds . - 14 12 MWMM“M__ nwww“%m__

‘|eubis weaunsdn Aq pasjew s ananb sjjusolad UiGe Joj BWNjOA W VN VN wisd  uwisd adAL uing

'$3]0A0 OM) JAJE WNLLIXEL S| UMOUS 8Nang) L09L  €00L L6 ¥ (uda) moj4 dnoig aueq

“Jabuo| aq Aew ananb ‘Ajoedes spasoxa awn|oA s|juadied YiGe  # wmw” MMW” Mmm Hmw ﬁm& Mﬁﬂ__w» MHM.“__.
G| (uiw) pouad sishjeuy

H 80IAI8S 4O [8r87 ND %¥'2e) uonezijn Aoede) uojoasialul Lo i L Y suojjeinbyyuod suey

0 :S07 uopoasieu| 21§ :Aejaq [eubls uonoasiaju| 189S  1aN  ¥83 183 dnois aueT
68°0 :01Y 9/A WNWIXE

pajeupioo)-pajen)ay :adA| jouo) * ﬁ )/. 4\
uojbulpy p8g uosuolg ® dwey g3 /1 AMH 8 uojbulpy p8g uosuolg g dwey g3 /1 AMH 8

1 ‘Sewn|oA ‘seue

INOH Yead NdIBIoL imin L£0Z sBujwi] ‘sewnjop ‘saue InoH yead WdIeloL aimind L£0z sbu



Appendix K
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Appendix L

MMLOS Worksheets
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